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CtE 5 7tX| & & StLEZ 0| A Neptune HIHIXIE AHE5t0{ Jupyter EE= JupyterLab = E S AWS
Management Console 2 M4&h = Ql&LICH

(][]

« M Neptune DB 2HAEE M8 e =ES 7 HwE ASELICEH O|ZH ste{™H E ALS 6t

04 Neptune DB E{AE AlZF AWS Management Consolell A E EHAHE 2 AL,
- DB 2HAHE O|0| ddet Folls 2% HM o LES HFE AFSELICH o|FA stedH oS
CHAHE MEAAIR.
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1. AWS Management Console0| 21 215l 11 https://console.aws.amazon.com/neptune/home
Amazon Neptune 2& 2 JL|C}.

2. 2FZo|EMFUM ESES MEELICH
3. LES Mg MEigLct
4. O|O|E{H|O|AE Neptune MH|AZ MEAEFL|CI
5. Z2{AE S50{A{ Neptune DB E2HAEE MEIEILICH ot% DB E2{AEH7t 9l B¢ {4 H
Mg MEisto] 2HAEHE BHELICH
6. TES QAHA RS MEHFFLICE
7. LES 0|82 XIYstn M=ol et MBS x|IHELIC
8. T ESo0 CHst AWS Identity and Access Management (IAM) @& & o} & MM5IX| 2 EL2
IAM e3& MM MEHSI T IAM HE 0| S =iEtLCt
(® Note
Ol = ESof cHal YHE IAM A& 2 MASSI S MEfE B2 AL B2 Neptune DB
SHAE| BMAE = U= SHIE HEH0| dg HAof| L& |o{of & LICH neptune-
db:* &4 ofol /U= ElaA ARNG| 4 A7t siE F{AES YX|GH=X] AES
0 O|& &g = U&LICtH Heto| HE 74 E B2 notebook magic BHEE Al=sicin
g AE F 7 rlgtct
9. LEES MM MENH|CI 2E ZH|7t B ET|THR| MM T2 N AN 5~1020| AR £ &
L|Ct.
10. LESS UE £ L ESZ MEE CFS Jupyter ¥7| & JupyterLab @7|& MEAFHLICEH

2 &0 = ES 2| AWS Identity and Access Management (IAM) &2 DHEHLE 2 OHE £ &
LICt. o] A& o| MAoi= ctS0| & k|ofof &fLCt.

JSON

{If you do choose to re-use
"Version": "2012-10-17",
"Statement": [

{
"Effect": "Allow",
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"Action": [
"s3:GetObject",
"s3:ListBucket"
]I
"Resource": [
"arn:aws:s3:::aws-neptune-notebook",
"arn:aws:s3:::aws-neptune-notebook/*"
"arn:aws:s3:::aws-neptune-notebook-(AWS region)",
"arn:aws:s3:::aws-neptune-notebook-(AWS region)/*"
]
},
{
"Effect": "Allow",
"Action": "neptune-db:*",
"Resource": [
"arn:aws:neptune-db: (AWS region):(AWS account ID):(Neptune resource ID)/

L

Q| HAo| = Hmlf MHoi= 5Lt 0|4 Q| Neptune 22{AE] E[AA ID7F LFEE|0] &Lt

"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Principal": {
"Sexvice": "sagemaker.amazonaws.com

},

"Action": "sts:AssumeRole"
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Neptune MLE Neptune =ES2 =852 E 740l JdHE CHE Neptune ML E7H & SSIES M =

e=g 24% + el
Python2 At&3t0{ Yt SageMaker Al =E =& Neptuned] 424

Neptune OH &2 MX|et B2 =ES 2 Neptunedl| &7 HAZEE = AUXI[EH Neptune =E=E AHE5HK]
OtHEL T Python2 A8 3104 SageMaker Al = E= 2 Neptune0l| 91228 £ Ql&LICH

SageMaker Al —ES Ao M Neptunedl 21Z225+7| 9|8l F|atoF & EHA|

1. CHZIF 20| Gremlin Python 22I0|HEE M x|&fLICt

!pip install gremlinpython

Neptune .= E =2 Gremlin Python 220|21EE AtS2 2 MX|St2 20| EtAl= Yt SageMaker
Al tESS AH835tE FoT Lot
2. Ct3ot Z2 IS E 245104 Gremlin HE|IE A5t T M>ELICH

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
from gremlin_python.driver.aiohttp.transport import AiohttpTransport

from gremlin_python.process.traversal import *

import os

port = 8182
server = '(your server endpoint)'

endpoint = f'wss://{server}:{port}/gremlin'

graph=Graph()

connection = DriverRemoteConnection(endpoint,'qg’,

transport_factory=lambda:AiohttpTransport(call_from_event_loop=True))

g = graph.traversal().withRemote(connection)
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results = (g.V().hasLabel('airport"')
.sample(10)
.order()
.by('code")
.local(__.values('code', 'city').fold())
.tolList())
# Print the results in a tabular form with a row index
for i,c in enumerate(results,1):

print("%3d %4s %s" % (i,c[0],c[1]))

connection.close()

(@ Note

3.5.0 0|7 HHZ 2| Gremlin Python 22t0|HEE AE5tE B LIS &S H XM 2.

connection = DriverRemoteConnection(endpoint, 'g’,

transport_factory=lambda:AiohttpTransport(call_from_event_loop=True))
Ct2a 22 &= JU&Lch

connection = DriverRemoteConnection(endpoint,'g"')

Neptune .= E=0{| A CloudWatch 211 & 35}

O|X| Neptune 't EE 0l M CloudWatch 217}t 7|Exo 2 &M ELIC} CloudWatch 215 M4dst
X ot A3 L ESS ARSI Z2 OH2 BHAH/ Ml 502 2455 A 2.
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5. B U ¢t 5 310] 1AM 218 ARNO CHEH TETJH 2I&LICH O BEO| YAE MestH 0] mES
QIABIATL MHE|S 1AM &2 OSELICH

6. Che Mg MBI
JSON

"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"logs:CreateLogDelivery",
"logs:CreatelLogGroup",
"logs:CreateLogStream",
"logs:DeletelLogDelivery”,
"logs:Describe*",
"logs:GetLogDelivery",
"logs:GetLogEvents",
"logs:ListLogDeliveries",
"logs:PutLogEvents",
"logs:PutResourcePolicy",
"logs:UpdateLogDelivery"
]I

"Resource": "*"

e

}
7. O| M HHg XME ST 4B AHOM &2 IAM Sgol| AZELICH
8. SageMaker Al LES QIAEIA AT HE H0[X[|2] REFZ T AIZIS
EE O L

9. EI7I UZ|7| AEEHE ME HE HO|X|e E
=71 2M Zle olgfol 22 B 7| 237t EAI=LCH

- EE0| AR E|X| 2T SageMaker Al 2£9| - EE M5 HE HO|X[0| LEE QIAEIAZ AlF
§t= Ol 52 O|& ZARICt=2| HIAIX|7t EAIELICE o] ZX2t &t24El CloudWatch 2= CH& O|&
ofZHol M & E == JU&LICH

(your-notebook-name)/LifecycleConfigOnStart
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{
"Effect": "Allow",

"Action": ["s3:PutObject", "s3:GetObject", "s3:ListBucket"],

"Resource": ["arn:aws:s3:::your-bucket-name/*", "arn:aws:s3:::your-bucket-name"]
}
(@ Note
AWS CLIE= SageMaker Al —ES0f AFM A x|Z|01 lo{of & L|C}.
CHA|

1. JupyterLabOll A B0l E LHLE | MFAZE Qe = ES Aol HOIE B¥ & UHEfLICH
o
=

2. Amazon S3 cp &= Amazon S33 7|3} CLI B
S32 SAELCH Amazon S3

= |
AH&73t04 O™ JupyterLab QIAEIAO| IS

# using AWS s3 cp
aws s3 cp /home/ec2-user/SageMaker/your-folder s3://your-bucket/backup/ --recursive

# (OR) using AWS s3 sync
aws s3 sync /home/ec2-user/SageMaker/your-folder s3://your-bucket/backup/

3. S304 A M JupyterLab QIAEIA R mAS S AEFLICE.

# using AWS s3 cp
aws s3 cp s3://your-bucket/backup/ /home/ec2-user/SageMaker/your-folder --recursive

# (OR) using AWS s3 sync
aws s3 sync s3://your-bucket/backup/ /home/ec2-user/SageMaker/your-folder

(® Note

E00 72 % B& UO0|EE &+K| ZElstn L2 TEsyncE fIsH cpE AFSELICH
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"Effect": "Allow",
"Action": [
"s3:GetObject",
"s3:ListBucket",
"s3:CreateBucket",
"s3:PutObject"
1,
"Resource": [
"arn:aws:s3:::(your ebs backup bucket name)",
"arn:aws:s3:::(your ebs backup bucket name)/*"
]
},

{
"Effect": "Allow",

"Action": [
"sagemaker:ListTags

1,

"Resource": [

i n
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#!/bin/bash

sudo -u ec2-user -i <<'EOF'
echo
echo
echo

"export GRAPH_NOTEBOOK_AUTH_MODE=IAM" >> ~/.bashrc
"export GRAPH_NOTEBOOK_SSL=True" >> ~/.bashrc

Neptune Analytics" >> ~/.bashrc

= Ataws-neptune-(0i:)

"export GRAPH_NOTEBOOK_SERVICE=neptune-db for Neptune,

or neptune-graph for

echo "export GRAPH_NOTEBOOK_HOST=(Neptune Analytics graph endpoint, public or

private)" >> ~/.bashzrc
echo "export GRAPH_NOTEBOOK_PORT=8182" >> ~/.bashrc

echo "export NEPTUNE_LOAD_FROM_S3_ROLE_ARN=" >> ~/_bashrc

echo "export AWS_REGION=(AWS region)" >> ~/.bashrc

aws s3 cp s3://aws-neptune-notebook-(AWS region)/graph_notebook.tar.gz /tmp/

graph_notebook.tar.gz

rm -rf /tmp/graph_notebook

tar -zxvf /tmp/graph_notebook.tar.gz -C /tmp
/tmp/graph_notebook/install_jl4x.sh

EOF
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14. 58 £= 108 & M =ES 0| Ready ¢ B0 =& st MEFFLIC Jupyter B7| £
JupyterLab @7|& MEHErLICY.

Neptune —ES 58 MY

JeHE L ES 2 Ooi= BT AFSE 4= UE AWS 2E AA TIF|X|E AFE 504 Neptune —ES
BAg MYEE £ QUaLICH QE AA IF|X|E A85lod cES S MHEE WolEs of] 71X}
UX|E HYE[E L2 ChSa Z &Lt

« 24 AAHIN| OBl T ESE MYsln 24 A|IAEIE Amazon EC2 QIAEIA QL 5SS VPCY
Neptune 22 AE{0]| @1Z48t= Amazon EC2 SSH E{d e MXgtL|Ct.

« VPC L2 Amazon EC2 QIAE A 2= EFMT|E MAIsHL|CE

QE AL TJMNE LES G T BMY| 7| K| dHoi| CHEr REMIEF XIRI2 Che 34 AWS dEA
2 GitHub EIZX|E2[E HZEHMIL.

https://docs.aws.amazon.com/neptune/latest/userguide/graph-notebooks.html#graph-notebooks-

local

* https://docs.aws.amazon.com/neptune/latest/userguide/get-started-connect-ec2-same-vpc.html

 https://github.com/aws/graph-notebook/tree/main/additional-databases/neptune

 https://github.com/aws/graph-explorer/blob/main/additionaldocs/getting-started/
README.md#amazon-ec2-setup

gEs dys m oS 22 2ot 40| MG MYE|o] UK ZQISHAIR

Neptune E2{AE 20 OF - Amazon EC2 QIAEAO| Hot IF 0| XLE 81822 E0{2= TCP

E2iTZS 5{SLic

+ Amazon EC2 QIAEIA HOF I & - Graph Explorer HMAE & MHE6I =& QHI2E HTTPS T3
2 TFAgLUICH

Neptune 2HAE{2} Amazon EC2 QIARA D Fof B Eot A E S AF85HE 0| E4&LICH O|F A
St 0| ZhASE| T EHAHA 42 BX7F Eo{ELICE JBiLE O & L 2lAaA 7to] S4IE §&6te
A7 & E &g FIhsfof gLct

Neptune —ES &5 M 83


https://github.com/aws/graph-notebook
https://github.com/aws/graph-explorer
https://github.com/aws/graph-notebook
https://github.com/aws/graph-explorer
https://docs.aws.amazon.com/neptune/latest/userguide/graph-notebooks.html#graph-notebooks-local
https://docs.aws.amazon.com/neptune/latest/userguide/graph-notebooks.html#graph-notebooks-local
https://docs.aws.amazon.com/neptune/latest/userguide/get-started-connect-ec2-same-vpc.html
https://github.com/aws/graph-notebook/tree/main/additional-databases/neptune
https://github.com/aws/graph-explorer/blob/main/additionaldocs/getting-started/README.md#amazon-ec2-setup
https://github.com/aws/graph-explorer/blob/main/additionaldocs/getting-started/README.md#amazon-ec2-setup
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* %load_ids
* %load_status

* %cancel_load

* Y%status

* %gremlin_status

» %opencypher_status EE= %oc_status

e %stream_viewer

* %spargl_status

* %graph_notebook_config

* %graph_notebook_host

* %graph_notebook_version

* %graph_notebook_service

* %graph_notebook_vis_options

» Y%statistics

* Y%summary
* %reset_graph

* %get_graph
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* %%opencypher, or %%oc

* %%graph_notebook_config

* %%graph_notebook_vis_options

S8 Neptune 7|7 SH&8 AL 5104 Bt O B8E £ /= = 0X], 5 a9l oh =it A oi=lo| ¢/
auict
= .

* %neptune_ml

* %%neptune_ml

® Note

M o§=| F& 2Hel o Elof #4
L EL0]| Mo|E #H4 = ${VAR_NAME} HAIZ2 AI25tod tEEo| I E M = 201 O E! Liofl M &
=g = Aauct

c = 'code'
my_edge_labels = '{"route":"dist"}'

4™ A o= o| Gremlin 2l CtS 1t Z&Lch

%%gremlin -de $my_edge_labels
g.V().has('${c}"', 'SAF').out('route').values('${c}")

A
|__|_2|Sx=| 85
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%%gremlin -de {"route":"dist"}
g.V().has('code', 'SAF').out('route').values('code')

2E 3| ool AHRE £ 2l HEl 2%

ok

Ch2 # 2| 2l4E Neptune 3 #HIX|2| %%gremlin, %%opencypher, %%sparql OHET} &7 ALS

= A& LI

k0l 23] Ql4

« --store-to((£= -s) - FHZ| AWE MEE H= 0|F2 KIHELICH
« --silent - UEeE B HE7I 2=RE F £240| ZAIE[X| E&LICH

« --group-by(E= -g) - EE IE356ts Ol MEElE £4(M: code £ T.region)2 XY
gLICH HElA = 2 E OFo et A4 o] X|-EEL(ct

« --ignore-groups - U= B ZE IES SMO| FAIELICH

« --display-property(s= -d) - Z HEIAO| CHSH gf2 EAISHOF 5t= S48 RIEELICH

Zt 22| 2do{o| 7|24t2 CtS 0 2 &Lt
- Gremline| Z<: T.label.
- openCypher2| B<: ~labels.
- SPARQLS| A< type.
- --edge-display-property(E£= -t) - ZF SX|oi CHEH 2t2 EAlSHoF 5t £ 42 XIEE L

CH.

Zt {2l ooie| 7|E gk

rlo
jul
o
o
ny
I
C
ul

* Gremlin®| Z<: T.label.
 openCypher2| Z%: ~labels.
- SPARQLS| A<: type.
« --tooltip-property(sfE -de) - Z o CHsH ZtE =7 MBS Z EAlsHoF stE A4S
NP 5
Zt 32| do{o| 7|2at2 ctEat Z&Lch
« Gremlin®| ZB<:

T
 openCypherQ| Z%: ~labels.

FEEEEIETECEIES 86
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- SPARQLS| A< type.
« --edge-tooltip-property(E= -te) — Zf AX[oi CHEH gf2 =+ B ZE EAISHOF 5t= &
Mg XIEgLch
Zt 32| do{o| 7|22 ctE1t Z&Lch
* Gremlin®| Z<: T.label.
 openCypherQ| Z®: ~labels.
« SPARQLZS| B2: type.

. --label -max-length ((£= -1) - ZE HEIA gl|o|E2] 2[cH EXF Z0|& XI™gLICt 7|84
104t

- --edge-label-max-length ((£= -le) - Z2E AX| 2l|o|E2| z|c EXI Z0|E XIYgLIC.
7|22k 10Lct.
openCypher2| Z<20{2t --rel-label-max-length EE= -rel &L|CH

« --simulation-duration(E= -sd) - A[Z& S2[ A[Eolo|Mel =|cH Z(zhE X[EELICE 7|
E7Zf2 1,500ms I LICH

--stop-physics((£= -sp) — ZT7| A|Z2I0|MH0| OHHSHEl & Al

=

ol
—

o
=

Olg{e Qlro| £ 22 B &9 7| L= Z 2llolE /ol Csll CHE £dE XIEE + = JSON
EALER FEE + UELICH JSON EXE2 He FUS MESME X|HE +~ A&LICH

%seed 2}2! O &

%seed ctQ! O &2 Neptune HE X °._ of CllOIE{E F7t6t= HaElE W8S 2, Gremlin,
openCypher EE= SPARQL #HZ|& BAM5tT A3ste= Ol AFS e = U&LCH EMstEi= CIo[H &2
(&4 J2HZ £& RDF)E TE CHS NeptuneO| X|dotE CH g A4 E C|O|E] MIE SollA M=ig

T U A2 NS

%load Z}2! O !

%load tQ! O &2 Neptunell CHE 2E QHEE MESI= Ol AFSE £ e ZAS MMFLICH
(Neptune 2 BE & ZX). 2A = Neptune 2EHAE S S 2T U= Amazon S3 ZE0{0F &L
Ct.

%seed 87
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%load_ids 29! OfZ!

%load_ids i@l OiEI2 i 59|
).

SAEACZOIEN MEE ZE IDE HAMELICHNeptune 2
Get-Status 273 nj2tO|E 3 edMer Z

GET https://your-neptune-endpoint:port/loader

%load_status 29! OfZ

%load_status cI2/ OHEI2 B0 Q2o 2 X|HEI LESQO| SAE ACEXQIEN AMEE EH EL
o R 7

| 2= MEHE HMELICH(Neptune 2 Get-Status 2% TtEt0[E & X). E2 Ch3at 22 §

GET https://your-neptune-endpoint:port/loader?loadIld=1oadId
2tel O &2 Ch2ot Z &L,

%load_status load id

sreset_graph ctQ! OH =

sreset_graph (£ %_graph_reset) 22! 0122 Neptune Analytics 2= Z 21E 0| CH3H
ResetGraph 2 £ AeLICt o et oleet 22 2tel =g HEFLICH

* -ns EE= --no-skip-snapshot - A= F? e C|O|E{7} AN E|Z7| ol 2[F T2z AR 4F0| M
Euct.

E£290| EAE[X| & LICEH

=

=

X|dst= ol ArSELICH

scancel_load Q! O %]
%cancel_load 2tQ! OHE2 EH 2EE &Y S FAELICHNeptune 2 21 F|4 & X). 2F2 0

DELETE https://your-neptune-endpoint:port/loader?loadId=1oadId

%load_ids 88
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etel of %2 ot Z&Lch

%cancel_load load id

%status 2tQ! Of %

LESOSAE AEZQENAM HE| HEE AMELICH %graph_notebook_configtild EAE Q=

EOIE EA|).

Neptune DB SAE Q| A AEf HE = MEf A= ZQIE0|M 7K ZLICt Neptune Analytics A E
O| AL GetGraph APIE S5 &fEN7I HAAELICE RtMIBH HE = %get _graphS FESHAIR.

%get_graph 2t/ O{Z]

%get_graph 22! OiEI2 GetGraph APIE S35l 2= of CHst HEE ZAMBLICH of DiEI2
Neptune Analytics2+ & 74 AF2 & %status [t 7|SXMo 2 S UFLICH

%gremlin_status ctQ! Of&

Gremlin 2| 8Ej HEE AMerL|C}.

sopencypher_status 2@l 01 &(%oc_status Z§)

openCypher #{2|2| 2{2| §EfE HAMELICE o] 2t DiA2 ol et CtSnt 22 A+ AMEH
LICF.
o #{2|e| IDE XIYELICH

« --queryld = -q - 4E{ g
F|AgLICH 22 FI6tX| &Lt

=
=
« --cancelQuery £= -c - A& 2l 3

-

« --silent-cancel &F= -s - FHZ|E FAE EH --silent7} true®E MME|H Al S0l 37
= HTTP S 2E 20022 (A FLICH 2 X| 2@ HTTP & 2S£ 5000| ELch

« --store-to - HIZ| ZIE MY ¥ O|F2 RIHFLICH

« -w/--includeWaiting - Neptune DBEF Sl . true2 M E|1 CHE metO|E{7t Qi E<E 7|
S0l Fz|et A 2l R2[of cHE 4B HE Ct. o| Z2tOlE{= gt2 # K| b&Lct.

« --state - Neptune AnalyticsZ+ . AEIE & -

« -m/--maxResults - Neptune AnalyticsZ+ sHE. Ztut Y x|st= BretEl 2| &lgol ciEr &8t A
HEfLIch--state.

%status 89


https://docs.aws.amazon.com/neptune/latest/userguide/access-graph-status.html
https://docs.aws.amazon.com/neptune-analytics/latest/apiref/API_GetGraph.html
https://docs.aws.amazon.com/neptune-analytics/latest/apiref/API_GetGraph.html
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20| ZAIZ[X| f&LICH

rlH)|I

+ --silent - QU= G2 A 2ERE F

%sparql_status 22! Of &

SPARQL 2| AEi| HEE ML

%stream_viewer 22! Of %!

%sstream_viewer 2+l OHZE/2 Neptune Z{AE{0IM AE 20| EM3IE 722 Neptune 2E Zl0] 7|
ST E=2 UstAlo2 BHME = Q= CIEHHO|AE EAIRLICH O|F <8l of2iet 22 Clx(E M)

7t s1&E LIt

- language - AE#Z O|0|E{Q| 2| H01Z, gremlin EE& sparql LIt O] QI+~ NS 5HK|
ole 4% 7|22k2 gremlin@lL|Ct
« --limit - HO|X|Y EAIE 2zl AEE &= =& XIHELICt o] eI+=E NI 3HX| ete E2 7|

=242 10LCh

(® Note
%stream_viewer 2t2l OfZEI2 AT B{ 1.0.5.1 O| 5t A BF 2t Al X[ 4E LIt

%graph_notebook_config 2@l O &

ol 2t2l Oi %2 ES0| Neptunelt S&lst= O| AHSStE 70| Z & JSON A~ E EA[EfLICH

Tdoil= cts0o| Z&ELICH

« host: @1Zsl1 HHES Al

o2
ot
2
> K
ro
im
I°
[
o

« port: Neptuneo| BB E AE I AAEst= ZEQLICE 7[2442 8182&lL|Ct

 auth_mode: Neptune0l| BHEZ A& | AtE5t= 21E ZEQILICE IAM Q152 M58 A
Eof| @1Z5t= B< IAMO|04oF 511, 2= K| et ™ DEFAULTOOF & L|C}

« load_from_s3_arn: %1oad OHZI0IA AFRE Amazon S3 ARNS X|&EfLICE O] Zto] Hlo{ /&
A2 %load B0 A ARNS X|ZdsloF gFL|Ct.

« ss1: TLSE AF23510{ Neptune0l| 21Z3& x| 042 E LIEHHE &
M

- aws_region: O| tESO| H{ZE 2|HMLICI. O] HE= 1A

%sparql_status 90



Amazon Neptune ALEXl 710|=

%graph_notebook_config £ M o SAI5to] 78S ™5, HI7|HM HEE = JU&L
Ch 23 b2 M Aol M %%graph_notebook_config A Oi&l& A&stH 20 et F40| HEEL

Iu}

%sgraph_notebook_host c+2! Of %

glol eladge L EEO| SAEZ MAEHLCH.

%graph_notebook_version 2tQ! O &

%graph_notebook_version 2t2! Oi &2 Neptune T HX| ES Z2|A HSE Bt L|Ct o
E E0f, 2= AlZEtE X 1. 2700 EUE|R&LICH

%graph_notebook_service 2+Q! O &

%graph_notebook_service 2t2l O{ZE2 2t 21 223E Neptune RH0I| AFE El= MH|A O|E2E
AMEIsHL|CE

%graph_notebook_vis_options 2}2! O %

%sgraph_notebook_vis_options 22/ OHE2 LESO| AFS5tI U= T A2t MHE EAI”
LICt. O|2HEt S M2 vis.js B Mol HHEE[o] AU&LICt.

CHE B8 Ch2 Mol M %%graph_notebook_vis_options A Of
o
AZs MHE VIR E S5t2dM reset LEHOIE{E AL 5104

H
%graph_notebook_vis_options 22! OH%]E A5t EL|Ct Ol H 5t 2E AlZEt -]
MAEHEELCH

ol

%graph_notebook_vis_options reset

%statistics 2+Ql Of %

%sstatistics 2tQ! O1Z]2 DFE 2Tl SHE ALt 2 2|5t= ol AFEE LICHNeptune DFEO A
|.

AMEE SH #E| & =x). ol A E AEstod iz QofE HAME X &LCH

Ct2at 22 n2t0/eHE R
« --language - SH UE=ZQIEQ| 2| H0{E, propertygraph(EE= pg)Lt rdf &LICH

XI™HstR| 2 B 7|22 2 propertygraphLICt.

%graph_notebook_host 91


https://visjs.github.io/vis-network/docs/network/#options
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« --mode(E= -m) - KNEE LY = YO FYE status, disableAutoCompute,
enableAutoCompute, refresh, delete, detailed, basic & stLtE X|IHELICEH
X6t R| o™ - -summary 7t MHE|IX| ot Aol 7|27t statusL|cH MHE ZH9| 7|
EZt2 basicLICt

e --summary - AMEHSH HO{O| EH QA ANEZQIENAMH JHE QoS HAMELICE

- --silent - UEsE B2 HE7I AR E F £230| ZAIZIX| et&LCH

« --store-to - HIZ| ZIE MY HE x[Hst= ol ASELICH

S$summary 2+Q! Of =l

ssummary 2@l &2 J2= 2o HMEE AMst= o AFSELICH Neptune AT T 1.2.1.05

25t A OlA
2 = UE

E{ Ab L|CF.

CtS1t 22 miet0|sE X[HE Lo

--language

INESCI PN e

Eo| 2| 1012, propertygraph(sE& pg)Lt rdf LICH

72t 2 propertygraph@lLICt.

« --detailed - EZ0|AM FZ HE EAIE FHHL BLICH

XEE|X| et B2 7|84t 2 basic L EA| ZEQILCEH
- --silent - U= G2 HZ7I 2EE F E0| ZAIZIX| E&LICH
« --store-to - HI| ZLE MY HLE x[Hst= ol ASELICH
%%graph_notebook_config A O{ %
%%graph_notebook_config & OH&2 7 HE7I £& E JSON ZHA|E AtE510{ =ESO|
Neptunell S415t= Ol AHE5te HHEE 758t 82 =™ELICH T2 %graph_notebook_config
otQl OH&loi[ A EHEtst Zdar S e & Alg FEoict

Ol Al

%%graph_notebook_config

{
"host": "my-new-cluster-endpoint.amazon.com",
"port": 8182,
"auth_mode": "DEFAULT",

Y%summary

92
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"load_from_s3_arn": "",
"ssl": true,
"aws_region": "us-east-1"

%%sparql & OfZ%

%%spargl A OiZI2 Neptune A= ZQIE 0] SPARQL #HEIE Al#ELICH Z o et ofghet 242
alo| oladie {28t |c}.

« -hEE --help - O] -I?_ tZtO/E{of CHEF =82 A EE BretgfLct
« --path - SPARQL QI=EXZQIE0] CHEt B2 HFAE XIHRLICE 0 & S04, --path "abc/
def"E X|Mste 42 ?.ZE"-EIE A= ZQIEE host:port/abc/deflLICH

« --expand-all - HIRIE &0 2Hgio] 22i= Clojo{2ol ZE ?s ?p 20 ZWE Z&E

T8 AZtE = 0/o X[AlStE #El AlZtet SIEQLICE
7|2XM2o 2 SPARQL A|Z&H0d|= 0?7} uri BE= bnode(El =)0 EE[E TiEHEF ZEFELICEH 2
EHE EAE0|Lt ot Z2 OHE 2E 2o HIQIE 82 Il Ho| AR HE FoM & = Ue

?s T Eo| &Aoo 2 X2 EL|CH

HEPNCE]

rlo
AL}
i
]
By
mo
>
N
l'Oﬂ
2
=
>
H
ot
Q'I_l
]
rir
0

B2 --expand-all #HZ| TIEE AMSStHA

[0

HdY Aels AlAE R gfesz, o] AlZtE 2IEE HE utetO|E et &7 AL8SHR| DML,

« --explain-type - A2% MY ZE(dynamic, static, details & stLH)E X|Hste ol &
gELict

« --explain-format - A3 HZ|o| ST HAl(text/csv, text/html & 5tLt)E X|™Hs5t= O
A+ ElLICH

« --store-to - FHI| ZME MEE HSE XYst= ol AFSELICH

explain #2| ofAl:

%%sparql explain

SELECT * WHERE {?s ?p 20} LIMIT 10

--expand-all A|Ztst BIE mi2t0|E{7} U= AlZds HE| | AM(SPARQL AlZE st

ol
o2
o

% %sparq|l 93
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%%sparql --expand-all

SELECT * WHERE {?s ?p 2o} LIMIT 10

%%gremlin A O4Z|

gremlin 4 Of%2 WebSocketE At
Gremlin explain /> 2

25104 Neptune AEZQIE 0 Gremlin #2|E Al&etL|Ct.
E & Gremlin profile APIZ TEHSH7| I8 S M Bhel l=dnt AlZtst &
Sxt2 £55t7| Qe HWEo| &M Az} BlE Q248 X|HELICHGremlin AlZt3} & %),
explain #Z| ofAl:;
%%gremlin explain
g.vV().limit(10)
profile #2| oA
%%gremlin profile
g.VvV().limit(10)
AlZtst 22| BIETF /e AlZst | oA
%%gremlin -p v,outv
g.V().out().1limit(10)
%%gremlin profile FZ| A mh2H0|E
« --profile-chop - Z=2T A =xtH9| %|cH ZO|E X|'FELICt o] =& NI 5tX| ete 3
< 7|24t 250 Lct.
« --profile-serializer Zutof| A2E E72d HE T |2 X|-HELCt S25E e |58t
MIME R& =& TinkerPop E2H0|H] "Serializers" &74 ZtlLIC}. O] QI+E XM|B6tX| ote B 7|
222 application.json®ILICt.
« --profile-no-results - Zit =Pt ZA[ELICE AI&SHX| 2 AR 7|2MeE 2ZE #HeE|l &4
o7t =2 utel 21 Mofl EAIE/LICH.
« --profile-indexOps - ZE QIHA =]
% %gremlin

ofl CHEF AFMIBF ETIME EA|
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s%opencypher A Oi%|(%%o0c L&)
%%opencypher A OfE(%%oc & 2&)2 Neptune 2= EQIE 01 openCypher FEIE A&ELICIH E
Qof etk ofet 22 2kl = el & FHEF L
« --mode - HZ| 2 E: query == bolt. 0| 2I+=E NI X| = 82 7|22 2 query LTt
« --group-by £= -g - LEE IEs&lsteE Ol AASElE §42 XIHELICH 06 & £01 code,
~idLICt o] I8 NME3HX| gte 42 7|22 ~labels |L|Ct.
« --ignore-groups - A= B ZE IES SMO| FA|IFELICH
« --display-property == -d - Z H{EIAO] CHSH 22 EAISHOF 5t= £ X[EHELICEH Of
Rl=E MB5tx| 2= B2 7242 ~labelsLICt
« --edge-display- property = -de Z+ Six|of| CHal 22 EAISHOF 5t S8 E K[HEE L
Ct. O] =& MB5tX| b= B 7|22 2 ~labelsLICt.
« --explain-type- AEE HH 2E(5H, M, CIHO E= MF HE 3 stLHE XI™ste O Al
EELct.
« --label-max-length £= -1 - EAE HEA 0|2 2| x|C] EAt =8 XI™gLICt o] 2l
E XM335tx| ete 4% 7|2gt2 10LCt
« --store-to == -s - FHZ| ZAWE XMEE H= 0|F2 XIHFLICH
« --plan-cache £= -pc - A& A& F{A| REE X[HELICH 7|27t auto YLt
« --query-timeout £ -qt - Z|CH 22| MEF AlZHE HEIZ THRIE X[™HELICH 7|284f2
1800000 2]LICt.
« --query-parameters or qp - Helol Mg weto|e HolLICH o] SM2 B ¥ 0|§2
ArE5tLt Mol EXtE S AL E = /U&LICH
--query-parameters®| ALE 0f
1. 5tLte| = E 5 Mof|M openCypher Tt ZH0|E{ B & Oo|gtL|C}.
params = '''{
"name":"john",
"age": 20,
}l (I}
2. %%0cE AFE36tod mt2t0|E{E CtE Mo --query-parametersZ MEgFLICH.

0oC --query-parameters params

% %opencypher, or %%oc
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MATCH (n {name: $name, age: $agel})
RETURN n

%%graph_notebook_vis_options 4! OH%

%%graph_notebook_vis_options & OHEle 2 T ES0| A2t SHE MME 4 QlaLch
%graph-notebook-vis-options 2tQ! OHZI0| A EHEtEl MBS Af Ao
%graph_notebook_vis_options & O1&S AF&3t0{ A gf2 MHE =+ &Lt

Olz48t S ML vis.js MPMoll MH=E|o{ Ql&Lct.
ANZE MEE 7|8 o 2 | Heted™ reset THEHOIE{E AFHE 50
%graph_notebook_vis_options 22! Of&E A&EH ElLIC
A ELICH

%graph_notebook_vis_options reset
%neptune_ml 22! Of %

%sneptune_ml 22! OH &S AF&5+04 CHY S Neptune ML 24 A|ZHstn ZHE|E &= U&LICH

(® Note

%%neptune_ml A O EE AFE35t0{ UL Neptune ML 24 E A|ZH5tn 2|8 £ Q&L

« %neptune_ml export start - A{ LHELHZ| ZAES A|=HEFLIC.

ut2to|E

« --export-url exporter-endpoint - (MEAAZ)UHEUWI|EFE ZEY = U
Amazon AP| Gateway YIEZQIEQIL|C}

« --export-iam - (MEH ALE) LHELHZ| URLO CHEE @ 3ol Sigv4& At&35to{ MHsHof &2
LiEtLH= Eeiadulct.

» --export-no-ssl - (M= AEH LEUZ| 70 348 mf SSLS AFE3HK| gtotok B S L
EtLlE Zeialuch

« --wait - (ME AR LHEWZ|7t 2t2E W7 K| 2Fdo| cHZ|sHoF & & LIl = S L
CH.

P

% %graph_notebook_vis_options
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--wait-interval interval-to-wait - (M= AFE) LHELNZ| & E 2 Q1 AtO|9| A|ZHE =
CHRI2 A™ELICHZ |2 2L 60).

--wait-timeout timeout-seconds - (MEHALE) 7tE z[2 HEIE S0t 7| ™ol LHE LY
7| Zdo| &t 2= m7HK| CH7 & AlZhE = B2 A-EELICHZIE2E: 3,600).

--store-to location-to-store-result - (ME{AIE) LHELH7| A0S XHEE QL
Ch. --wait& X|™Hot™ %|F o EN7F i @ x|ol XEELICt.

- %neptune_ml export status - LHELHT| Zfo| AEHE ZHMFLICH
ut2tolE
« --job-id export job ID - HEHE AME LHELHT| X ol IDRILICH
« --export-url exporter-endpoint - (MEHAE)LHELHZ|EFE ZE£F = UE

Amazon API Gateway QIE ZQIEQ|L|C}.

--export-iam - (MEH ALE) LHELHZ| URLOY CHEE 2ol Sigv4E AF&3Hod AMEatoF & 2
LIEILHE Ecfa Lt

--export-no-ssl - (M= ALE) LHIELHZ| =70l A m SSLE AFS S| efotok &g Lt
EtLiE Zei2 oot

--wait - (MEYALE) LHWELHZ(7F 2t 2 E W7k K| 2Hd0| CHZ[sHok & & LIEtL= Sl
C}.

--wait-interval interval-to-wait - (M= AFE) LHELHZ| &Ef 2 Q1 ALO|Q] AlZHE =
CHeI2 A-ELIch(Z|24L: 60).

--wait-timeout timeout-seconds - (MEHALE) 7tE z[2 HEIE S0t 7| ™ol LHE LY
7| 2ol Rt 2 E m7HK| CH7 & AlZhE = B2 A-EE L CHZI24L: 3,600).

MEE #He Y

jn

--store-to location-to-store-result - (ME] AME) LHELHZ| ZAD}
Ch --wait& X|™Hot™ %|F o EN7L i @ |0l XAEELICt.

« %neptune_ml dataprocessing start - Neptune ML GIO|E{ X 2| EtHE A|EfELICEH

u}2}0|E

--job-id ID for this job - (M= At o &Hedoi &Het IDRILICH,

--s3-input-uri S3 URI - (M= ALE) O| ClIO|E{ 2| 2ol CHEF =S HE + U= S3
URIILICE.

--config-file-name file name - (ME4 AME) O] CIlOIE] XM 2| 2tde| 7144 m e O|F QL
CH.
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« --store-to location-to-store-result - (M A& CI|O|E]| ®{2| ADE XHEE #HE
L.

- --instance-type (instance type) - (B4 AtE) O| OI[O|E] X{2| 2ol AtEE QIAHE
A J7|Lct.

« --wait - (M= AE) ClO[E ®2|7} 2tz E w7k K| 2Fedo| cH7|sHofF & & LtEtHLHE Sela
LICE.

« --wait-interval interval-to-wait - (M= AE) OIO|E{ 2| & EH &2l AtO|2] AlZHE
7 B2 A™EELICHZI22L: 60).

e --wait-timeout timeout-seconds - (B4 AE) 7HE =12 dEfE =012 7| Toil o O|E
Aol 2ol 22 E K| CH7|' Azt = BHel2 - ELICHZI#2E: 3,600)

%neptune_ml dataprocessing status - OI|O|E{ XM 2| Xtdo| AEfE AMEL|CI

ut2t0lE

e --job-id ID of the job - #E{E ZAME =io| IDRILILCE.

« --store-to instance type - (MEAAIE) ZH ET Z0E MHEE HeLICH

=)

- --wait - (ME4ALE) 2R ET0| Rt = E M7FX| 20| cH7|sHok &2 LIEtU = Eeia L
Ct.

« --wait-interval interval-to-wait - (MEHALE) 2R =T HE) &l AtO|e] AlZHE =
CHR|2 A™ELICHZI#2L: 60).

« --wait-timeout timeout-seconds - (ME4ALE) 7tE 2|2 HEHE F0t27| Moi H|O|H

Mol 2ol 22 E K| CHZ |’ Alzte = B2 d™EuchZI22k: 3,600).

%neptune_ml training start - Neptune ML 22 £31 T2 MAE AIZHELICEH
i =
« --job-id ID for this job - (M= AbE Of Zfdof &S & IDRILICE.

« --data-processing-id dataprocessing job ID — (MEH4 ALE) EZ0|| AL E olE|HE
E OHE dIo|E M| Zredol IDRILCY.

= =
- --instance-type (instance type) - (MEHALE) O 2 &7 2ol AFSE QIAEHA
37|,
« --store-to location-to-store-result - (ME{AIE) RE £ A0S X{TE Q)
L|C}.
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« --wait - (MEAEY) 2E =30| 2t=E WX 2 o] cH7|stok & & LiEtLE Zei 1l

e --wait-interval interval-to-wait - (MEHALS) 2R ET AE) &l AtO|2] AlZHE =
CHR|2 A™ELICHZI#EL: 60).

« --wait-timeout timeout-seconds - (B4 AFED) 7HE %2 4EIE Eol7| T 2= &
2 2tdo| 22 WK CH7 & AlzZtE = B2 d™ELLch(Z]#2L: 3,600)
« %neptune_ml training status - Neptune ML Z& &=&24 2tQ{o| AEfE HMELIC

o2+ 0| &
« --job-id ID of the job — AENE ZME xteio| DYLICH
« --store-to instance type - (ME{ AE) e ZDE MEE HELICH

« --wait - (MEALE) ZE =30| 2= E W7HX| 2ol CH7|st ok &f S LIEILHE Eeia L
Ct.

« --wait-interval interval-to-wait - (B4 ALE) 22 E7 HE) =Ql Afo|e] AlztE =
CHRI2 M™-ELICHZ |2 2L 60).

« --wait-timeout timeout-seconds - (M= ALE) 7tE 2|2 AEHE E0t27| Moi o0l
Mol 2ol 22 E K| CHZ|" Alzte = B2 *E*’SEFLJEPOI%Z):: 3,600)

u}2}0|E

» --job-id ID for this job - (MEi AtE) O] 2idof &Ee IDRILICH

« --model-job-id model-training job ID - (MEHALE) | AEXZQIEE MMHE D
= 2ol IDYLCE

—

- --instance-type (instance type) - (M= ALE) B[ UEZQIEO AISE QUAEHA T
71t
« --store-to location-to-store-result — (ME{AIE) A=ZOIE MM ANE XEE

B QL.

e --wait - (ME{ AR QIEXQIE Mol 22 E m77kX| &F40| cHZ|sHok & 2 LIEFLY oh
el ct

« --wait-interval interval-to-wait - (MEH ALE) &Ef 2HQl ALO|Q] A[ZHE = EHR[2 M
MELch(Z&4L: 60).

- --wait-timeout timeout-seconds - (MEHALE) 7HE 22 &EHE S0t27| Mof =
OlE MMM Rtodo| ot 2=l UNLK| CH|BE AlZbS X CHOIS AMZISH |Ch7|= 7} 3 500)
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- %neptune_ml endpoint status — Neptune ML #Z| A=ZQIEQ| MENE HAMELICH.

ut2to|E

« --job-id endpoint creation ID - (MEHAIE) MEHE EnE A=ZQIE M 249D
Lt

- --store-to location-to-store-result - (B ALE) &Ef Z0E XEE HEQL|CH

o --wait - (ME{ALE) Q=EEZQIE Mol =2 E W X| 20| CH7|sHok & & LtEtL = Zel
Juct,

« --wait-interval interval-to-wait - (MEH AME) AEH 2Q1 ALO|Q] A[ZHE = EFRIZ M
MEfLchZ1#2L: 60).

e --wait-timeout timeout-seconds - (ME4 AtE) 7HE =2 &EfE S0t 7| Hoj A==
RIE MM zrqo| 22 E [M7HK| CHZ | AlZhE = |2 M™ELICHZ|22L: 3,600).

o®

%sneptune_ml A O{Z

%%neptune_ml A OEI2 --job-id EEE --export-url Z2 2FQl 23S FAIELICH CHAl M 2
= LHof s l=2dnt 7|EF 238 MSE + U&LICH

Olz{et &=E Jupyter H=eol B E CHE Aol ME 8 CHS SHY B8 ALE5t01 M 220 & e
I AU&LICH O|Z A ot ofed ChA| 245HX| Riot: BE=sHM AHEE &= /U &LICt

Ol gl Wyt Mol K8t LISS! ZLolgt &117t A LICH 8 Mo of2] WA E A8 AL =
AEQ} HAE FEstof ASE 4 giaLict

o|E E04, %%neptune_ml export start & OHE2 4 2F0{ Neptune HELHZ| ZEMAE &[0
=

d =
ot= Ol AL == mtetOlE oM dEe 2 E 2t 0[E{7F L8 & JSON EAE A8 E + U&LICH

Neptune-ML-01-Introduction-to-Node-Classification-Gremlin = ES 9| Cl|0|&{ & 2= 74 LHELH7|
MMo| 7|5 Fdol| M ChEa 22 0| Jupyter B0l EEE 2 MM LHELHZ| i 2tO0|E{(export-
params)E O{EH M=K & = JU&LICH

export_params = {
"command": "export-pg",
"params": {
"endpoint": neptune_ml.get_host(),
"profile": "neptune_ml",
"useIamAuth": neptune_ml.get_iam(),
"cloneCluster": False

% %neptune_ml 100
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f'{s3_bucket_uri}/neptune-export"'

},
"outputS3Path":
additionalParams": {
"neptune_ml": {
. [

"targets":
{
"node": "movie"
"property": '"genre"
}
1,
"features": [
{
"node": "movie"
"property": "title",
"type": "word2vec"
I
{
"node": "user"
'property": "age"
"type": "bucket_numerical"
"range" : [1, 100],
"num_buckets": 10
}
]
}
I
"jobSize": "medium"}
o| Mg AstH Jupyter= IIEHOE EME SHY O|F 22 XMEELICH 2™ O3
_params}Z AF238104 %%neptune_ml export start celll| EEoi CtS1 20|
L|Ct

JSON EME FUE = A&

iam --wait --store-to export_results

${export_params}
Al
g = JUsLct

SEf 2| %%neptune_ml A OH
EANSE

- %%neptune_ml export start - Neptune ML LHELHZ| T2 Al

${export
B
%%neptune_ml export start --export-url {neptune_ml.get_export_service_host()} --export-

101
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« %%neptune_ml dataprocessing start - Neptune ML CI|O|E{ X 2| XtdS A|=tErL|CH
+ %%neptune_ml training start - Neptune ML Z& =24 2{2 A|=tEfLICH
 %%neptune_ml endpoint create - ZEO|Neptune ML #E| AEXZQIEE HogrLICt

Amazon Neptune = ES0|A 22 = H|O|E{ A|Zt3}

CHE 29| B2 Neptune HIHR[= HE| Zoto| A|ZH CHo|o{ORE M5t T 0|8 & HAC=2 g
gte = &L A3t 7tse motch 2| Aoto| JeiE BollAM JeHZE A EE AISE = QU
&LCt.
o97|ofl MHE LHEF A|ZtEl 7|5 Qo= Neptune ZEZ-CEED} 874 12 A|ZHE EF7E AIRE £
A&LICE.
@ Note
Ol A& Bl tESNM 220 F7IEl 7|8 Y - A2 E35t{H HH tES QA

EAAE ZX|FMCEHI}F CHA| AZHSHMIL.

Amazon NeptuneOil A 2= &Y QIE{m|O|A EfAH

O| Ctojoa &2 Tz Eof Q= ALEX QEH0|A& A& AEELICH

JeH= ool AlZHEt 102
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AR 7H0|E

Console Graph Query Metadata

Moscow

Doha

1. = M

a. UUID EZ: IcH= AMol| ID &M S ZE5IES M™ELICH 7|[2XMo
T|of Q&LICH HIEMESlslH == IDE ]

7t 8= EAMEIX| ef&LICH

b. AAM BIAE ZIC: 0470 M X|&IEH E
dZ EAFLULC

AtElo nEE dEl 2 RKIELICH

4. N8 HE E7| -
U= ER)

o] PR [ ' — A
Ll L =
1580
5856 Tokyo
London
5947

Bangkaok

Jefz =8| AEdolME CHAl st izt ol ¥ =5 H/SAE M

B - J8iz 28| AlgslolMel A¥e HEED 22k 7B R BAsts)
7t X0z WHE 4 UaLICH HIEASSH HUAS OIS T 1 CHE HEiAT}

L AXIE MEstH 240 £ 7| & gf S 50| EAIELICHRE 2ol

Jei= QIE{H o|A
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5. A st BT -  ZJeiZ B 2 stHol| %A EHYELICH CHAl 226tE e Z Bo| x[A3HE
LIC.
6. /54 M
a. i
b. BTH/EA MMM iz © ol ZE HElA XS SHEAE HWELIC
c. F&

Gremlin #2| At AlZHg)

Neptune KA HX|= pathE EtEtet= 2 E Gremlin HE[2| HE| Ao E Al
o{H 2| E AYSH £+ 2 otglel 24 B LEZ Q= i B2 MEStAR.

el AlZtet FIEE M50 AlZte = 20|17t 2| 3 Cholo{a#st st HAlg Moig £ &
LICt. 0|28t SIE= %%gremlin A OfES [ otof| --path-pattern = -p(2f4l)
O|&o| E&LICt.

%%gremlin -p comma-separated hints

--group-by(EE -g) BEEHIE MBS0 HEIAE IBSt s O AL A4S KIHY 2T s
C}. 018 S5 Ch 8t Bi=iA T Bofl A4 olLt otol2E X

FIEO| O|E2 H{EIA AIO|E £35|8 [} YA o2 AFR E|E Gremlin BHHIS BH35tH, olof| 2t S
ZELICH o2 SIEE 2EE T F ZE5to{ A8E £ JU&LICH Ol Atojol| 3HME FX| &L
E = c

22l2| i Gremlin Et7AH|2F & x|&H ok &FLICt. of:

%%gremlin -p v,oute,inv
g.V().hasLabel('airport').outE().inV().path().by('code').by('dist').1limit(5)

EE Ot Z4&Lich

Rl
0f
Al
oIr
o
>
I
ra

Ct O5E AH8er el AlZstel 3 7Hx| of Lt

ajo
rlo
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g B
‘ m
= % ;
R
»
B % .
: »
B L RS
®-
]
g
L :
; » = .

Neptune K3 HX|= CtZ HA T StLHE AL sHE ZE SPARQL # 2|2 32| A& AlZtEHehct.

* SELECT ?subject ?predicate ?object
« SELECT ?s ?p 70

>
d

|Z+3E HipdM 2|22 Alst £ 22| of2ie| E B Q20| Ye o= EHE MEHSIHIR.
7|2 o 2 SPARQL AlZ&H0l= 0?7 uri EE= b L
= BEAILOILI H4Qt Z2 CHE D E 2o HIQIE R Jei= B0l M8 ME FHoM 28 £ UE ?s

Lol £¥ez FZELICH

SHX|2H R 22| B2 ol2Et EIEEH 22 AlAEto| HREAR Z 3 4= JU&LICH O|F A 5tedH %
%ssparql A Oi& CF20f --expand-all #HE| TIEE AISIMIL.

%%sparql --expand-all

Ol ElE= HIQIE o BHgi0| J2= Cto|o{aR0| ZE ?s ?p 70 ZIE ZHSTE A[ZE
< Ojofl X|A[ZFLICE.

SPARQL A|Zf3} 105
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2 XMi|o|M O] SIEJ} AR E|= 7

Air-Routes-SPARQL.ipynb =E
A™Astod AlZ3tof o{H RtO[7F QU

8ot7HLE AL8stX| ot #{ElE

rrr
A

Neptune 2 HIX|2| A|ZE} RIS ES0] UM A

Neptune I HIX|2t &7 MBEl= 2702] AZE AI&M =ES2 Gremlindt SPARQLMIA 2= O
OlE{E Mo 2 st AutE AlZstst= Yol CHEt E5 8 oM E MIELC.

— = [= R == — = =]
2. Jupyter& A&St= Neptune K HX|7F A2 =4 2| 2 of Neptune EC7F EA[ELICH EC
£ MEiSto] FLICt

3. LCF2 dleol= 02-VisualizationO|2t= O|& 2| 27| U&LICH O]l EHE YLICH LA =
GremlinZ} SPARQLM|M 22 = IO|EE #2lst= Crg s wdnt 22| 2o E A2 sl Wl
£ OHLiEtE ot =ES 0| YU&LICH.

 Air-Routes-Gremlin

* Air-Routes-SPARQL
MR A=t E2T
EPL-Gremlin
EPL-SPARQL

LE

NI

of Z3E H2IE MEsh 2 eSS MBI

u°l'
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https://github.com/aws/graph-notebook/blob/main/src/graph_notebook/notebooks/02-Visualization/Air-Routes-SPARQL.ipynb
https://github.com/aws/graph-notebook/blob/main/src/graph_notebook/notebooks/01-Neptune-Database/02-Visualization/Blog%20Workbench%20Visualization.ipynb
https://github.com/aws/graph-notebook/blob/main/src/graph_notebook/notebooks/02-Visualization/EPL-Gremlin.ipynb
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Amazon Neptune A

Amazon Neptune2 1= 2 HAZE C|0|E| MEZR 2 S5t= oOfE2(AH0|MS 2H LEstn A-E =
A= 2™ 2 El™ e diOo|E{H|0lA MH|ARILICEH Neptune2 AlEStE Ol E20| E| =5 AEHA
olo| MMoi = SHIE QUAEHA 8 U AEZ|X| 4 MEEE Neptune 2 {AE{0d| 2HE5HAH| €
A dolEe 2, M5 ZLIE{Rlof| 0|2 7|7 K| Ct st TAE CHELICE ol M IR E T ¥

2 Chsot &L

« QARIA R0l HBMOME HZ 220l 7HE MEtE M MEisi= ol =20l Ele A R 1
24 AFE Dt B 7H Neptuneofl AFRE 4= Q= CHY S QIAEA Q&S ZhaFst A MY ELICH.
- AEE|X| 28 NeptuneOll M XI5t CHet AEEX| R8I 2HIE AEEX| 24 S MEISHE
Aol CHEF XI&”IE ChHE LI
- 2{aE 40| HBAMoMHE ERE vPC HHE Fdsts U E £ & 5t04 M Neptune A
E{1E MAEt7| I8t step-by-step X|EIE MBI EHLIC.
o

- 4 4 20t Neptune 2{AE{0| eHTSHAH @445+, VPC HMAE MHSHD, IOIEIE EEdt=
o Z2edt 2ot ZX|& #45ts WS cELch
=0l MEMoIME CHYet =7 2 APIsE AF25t0{ CIO|E{E CHE 2= &
=M2 X 85t0{ Neptune E2HAEZE HIO|HE REE5t= Yo CHE X|ES M3 FLC.
E

2 L 2A SiZ: 047[0l= Neptune BE ZLIER, 213 HAA, 2] ol WME = = A

HrQl 2 X off 2ol Cier HE T Z&HElLct

(@ Note
AWS 2= O|O|E{H|O|A & X ol 7|Elx{ & & X HiE O} F|ElX{ = Amazon Neptune 2[AA
£ FXStMR. olEdet Elace= T Z oo|e 22 & 22| o1& MEist= ol =80 E #
ok ofL[2l 7e ZEMAS| ST =04 FLICEH

Amazon Neptune CHH et 20T 913 2 Sofl Xt 042 7152 MZ ot
HHLEIE MZELICH Ol MM 27 ALgol 7He AIBHEH QIAEIA 9
Ct

olg{st L] o] Zt QAEA RE0i CHEF L Z 2 Neptune 2= HO|X|E FHZE5HAML.
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https://aws.amazon.com/neptune/pricing/
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C}. Of X2 QIABIA 2 7of 2t HEtZILICH S5 Neptune DB QIAEIA S| MHsH 37|85 AN
o442l S Al M¥ THs4mt 2{El0] WZ X|94 AlZhe mefahof B
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vCPUs=(latencyxconcurrency)/2

® Note

DFE #2| AZIS A8 35l= SPARQL #El, openCypher # 2| & Gremlin 247| # 2l EH &

oM FElY At ABEE 27 O|4 AL E = JU&LICH =70 DB EHAEH IVIE =

g e Z FHEI7F A>T StLto| M- ABEE AH|BtCH= 7HE S0l AlZHst D 22| CHZ[Zof|

o4oto| 75 R|H AFAY A5HMIL. Ol= /gremlin/status, /oc/status EEE /sparql/

status APIE At85t0{ 2HE&5H7{LE MainRequestsPendingRequestsQueue CloudWatch
o

=
K|EE Ar8stod HEe = Ql&LICH

Zt QIARHAO| A|A” HEE= HIEH E FHAI2H 22| 4™ A8 = HZElets 27K 7|18 €22 Lt
=
=

QUAEAN M ALS 7HsEr HIZE[L] of 38 2] 27} HIH & FHAlof € ZELICH HIH E FHAl= el
oM 7t ZI20 AEE 78 2AE Flstod siiE 78 2401 gHEHoZ2 AM|ASE FE(0] o b
EA HMLY = JUTF ste Ol AFSELICH A& HZE 80| 2 QlaBA= H E2 Jei=ZE
20| XMTE =+ Y= o 2 Hi & FHAIE 7HELICH AHE A= CloudWatchOlA] 0|8 E + U= HI
HA HEE X A X|EE ZLIE{—stod MAHE Lol HI E FHAIE ZTE + U&LICH
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aws neptune create-db-cluster \
--db-cluster-identifier (an ID for the cluster) \
--engine neptune \
--engine-version (the Neptune engine version) \
--storage-type ioptl
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aws neptune create-db-instance \
--db-cluster-identifier (the ID of the new cluster) \
--db-instance-identifier (an ID for the new instance) \
--engine neptune \
--db-instance-class db.r5.large
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aws neptune modify-db-cluster \
--db-cluster-identifier (the ID of a cluster without I/0-Optimized storage) \

--storage-type ioptl \

--apply-immediately
LHAEF
= A

DB E2{AE=Z

ffo

/0 %|X35t AEE|X|7} 2435 El ArEHO| M 2] A

aws neptune restore-db-cluster-from-snapshot \
--db-cluster-identifier (an ID for the restored cluster) \

--snapshot-identifier (the ID of the snapshot to restore from) \
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JSON

{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": "iam:PassRole",
"Resource": "arn:aws:iam::0123456789012:xo0le/*",
"Condition": {
"StringEquals": {
"iam:passedToSexrvice": "rds.amazonaws.com"
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}
}
},
{
"Effect": "Allow",
"Action": "iam:CreateServicelLinkedRole",
"Resource": "arn:aws:iam::*:role/aws-service-role/rds.amazonaws.com/

AWSServiceRoleFoxrRDS",
"Condition": {
"StringlLike": {
"iam:AWSSexrviceName": "xrds.amazonaws.com"
}
}
}I

{
"Effect": "Allow",

"Action": [

"sns:ListTopics",

"sns:ListSubscriptions"”,

"sns:Publish"

1,

"Resource": "arn:aws:sns:*:0123456789012:*"
},

{
"Effect": "Allow",

"Action": [

"kms:ListRetirableGrants",

"kms:ListKeys",

"kms:ListAliases",

"kms:ListKeyPolicies"

1,

"Resource": "arn:aws:kms:*:0123456789012:key/*"
},

{
"Effect": "Allow",

"Action": [
"cloudwatch:GetMetricStatistics",
"cloudwatch:ListMetxics"
1,
"Resource": "arn:aws:cloudwatch:*:0123456789012:sexvice/*-*",
"Condition": {
"StringlLike": {
"cloudwatch:namespace": "AWS/Neptune"
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}
{

}
{

}

’

"Effect": "Allow",

"Action": [
"ec2:DescribeSecurityGroups",
"ec2:DescribeAvailabilityZones",
"ec2:DescribeVpcs",
"ec2:DescribeAccountAttributes"”,
"ec2:DescribeSubnets",
"ec2:DescribeVpcAttribute"

]I

"Resource": [
"arn:aws:ec2:*:0123456789012:vpc/*",
"arn:aws:ec2:*:0123456789012:subnet/*",

"arn:aws:ec2:*:0123456789012:security-group/*"

1

’

"Effect": "Allow",

"Action": [

"rds:CreateDBCluster",
"rds:CreateDBInstance",
"rds:AddTagsToResouxce",
"rds:ListTagsForResource",
"rds:RemoveTagsFromResource",

"rds :RemoveRoleFromDBCluster",
"rds:ResetDBParametexrGroup",
"rds:CreateDBSubnetGroup",
"rds:ModifyDBParametexrGroup",
"rds:DownloadDBLogFilePoxtion",
"rds:CopyDBParametexGroup",
"rds:AddRoleToDBClustex",
"rds:ModifyDBInstance",
"rds:ModifyDBClusterParametexrGroup",
"rds:ModifyDBClustexSnapshotAttribute",
"rds:DeleteDBInstance",
"rds:CopyDBClusterParametexGroup",
"rds:CreateDBParametexrGroup",
"rds:DescribeDBSecurityGroups",
"rds:DeleteDBSubnetGroup",

"rds:DescribeValidDBInstanceModifications",

"rds:ModifyDBCluster",
"rds:CreateDBClustexSnapshot",
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"rds:DeleteDBParametexrGroup",
"rds:CreateDBClustexParametexrGroup",
"rds:RemoveTagsFromResource",
"rds:PromoteReadReplicaDBClustex",
"rds:RestoreDBClustexFromSnapshot",
"rds:DescribeDBSubnetGroups",
"rds:DescribePendingMaintenanceActions",
"rds:DescribeDBParametexGroups",
"rds:FailoverDBCluster",
"rds:DescribeDBInstances",
"rds:DescribeDBParameters",
"rds:DeleteDBCluster",
"rds:ResetDBClustexrParametexrGroup",
"rds:RestoreDBClusterToPointInTime",
"rds:DescribeDBClusterSnapshotAttributes",
"rds:AddTagsToResouxce",
"rds:DescribeDBClusterParameters",
"rds:CopyDBClusterSnapshot",
"rds:DescribeDBLogFiles",
"rds:DeleteDBClustexSnapshot",
"rds:ListTagsForResource",
"rds:RebootDBInstance",
"rds:DescribeDBClusterSnapshots”,
"rds:DeleteDBClustexParametexrGroup",
"rds:ApplyPendingMaintenanceAction",
"rds:DescribeDBClusters",
"rds:DescribeDBClusterParametexGroups",
"rds:ModifyDBSubnetGroup"

1,

"Resource": [
"arn:aws:rds:*:0123456789012:cluster-snapshot:
"arn:aws:rds:*:0123456789012:clustex:*",
"arn:aws:rds:*:0123456789012:pg:*",
"arn:aws:rds:*:0123456789012:clustex-pg:*",
"arn:aws:rds:*:0123456789012:secgrp:*",
"arn:aws:rds:*:0123456789012:db:*",
"arn:aws:rds:*:0123456789012:subgrp:*"

]I

"Condition": {

"StringEquals": {
"rds:DatabaseEngine": [
"graphdb",
"neptune"

1
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}
},
{
"Effect": "Allow",

"Action": [

"logs:GetLogEvents",
"logs:DescribelLogStreams"

1,

"Resource": [
"arn:aws:logs:*:0123456789012:10g-gxoup: *:log-stream:*",
"arn:aws:logs:*:0123456789012:10g-gxroup: *"

]

}
]
}

(@ Note
AEHS MX|SHE O 2 Ft HEH2 iam:DeleteRole,
iam:RemoveRoleFromInstanceProfile, iam:DeleteRolePolicy,

iam:DeleteInstanceProfile, ec2:DeleteVpcEndpoints®L|Ct
LSt ec2:*VpcE ec2:DeleteVpc HEHE F0oqErLICtH
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https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=us-east-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=us-east-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=us-east-2&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=us-east-2#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=us-west-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=us-west-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=us-west-2&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=us-west-2#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=ca-central-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=ca-central-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=ca-west-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=ca-west-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=sa-east-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=sa-east-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=eu-north-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=eu-north-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=eu-west-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=eu-west-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=eu-west-2&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=eu-west-2#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=eu-west-3&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=eu-west-3#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json

Amazon Neptune ALEXl 710|=

2| Sl Designeroil A E 7| Sk
fH(2H2) 27| Deslnstln 7 Launch Stack @)
fYE=YaF=E) 27| DesigneroiiA] 27| Launch Stack @)

S-S (e Designerdf| A 27|

¥
:

:

s

=
©

E5(UAE) 27| s iahEiGik ISy Launch Stack @)
O|ABI(ElotH|E) 27 Designerdi| A 27| PR T 91
olzzZhFHlolZEt £ Designer®ilA{ 7| Launch Stack @)
)

OtAlo} EHLK(EE) EJ| Designerdil A 7| Launch Stack )
OtAlot ENEK(ER) E7| Designerdil M 7| Launch Stack )
OfAlo} A (MHE) E7| Designerol M £ 7] Launch Stack )
OfAlo} EHRK(AZE E7| Designerdil M 27| Launch Stack )
z=)

OLAlOF EHEH(AE  E7| Designerdi| A & 7| Launch Stack )

L)

Of Ao} EfE (Rt}
ZE}

Designerti| A 27|

G
:

:

s

2
©

Of Aot BB & (HH

&)

HL
N

Designert| A 27| 91
Launch Stack

Ot Alot EHE (el
O| Alot)

Designert| A 27|

&
:

:

£

2
©

EEENSRYFY 122


https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=eu-south-2&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=eu-south-2#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=eu-central-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=eu-central-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=me-south-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=me-south-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=me-central-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=me-central-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=il-central-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=il-central-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=af-south-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=af-south-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=ap-east-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=ap-east-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=ap-northeast-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=ap-northeast-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=ap-northeast-2&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=ap-northeast-2#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=ap-southeast-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=ap-southeast-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=ap-southeast-2&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=ap-southeast-2#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=ap-southeast-3&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=ap-southeast-3#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=ap-southeast-4&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=ap-southeast-4#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=ap-southeast-5&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=ap-southeast-5#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
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https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/designer/home?region=ap-south-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.aws.amazon.com/cloudformation/home?region=ap-south-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.amazonaws.cn/cloudformation/designer/home?region=cn-north-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.amazonaws.cn/cloudformation/home?region=cn-north-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.amazonaws.cn/cloudformation/designer/home?region=cn-northwest-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.amazonaws.cn/cloudformation/home?region=cn-northwest-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.amazonaws-us-gov.com/cloudformation/designer/home?region=us-gov-west-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.amazonaws-us-gov.com/cloudformation/home?region=us-gov-west-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.amazonaws-us-gov.com/cloudformation/designer/home?region=us-gov-east-1&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://console.amazonaws-us-gov.com/cloudformation/home?region=us-gov-east-1#/stacks/new?stackName=NeptuneQuickStart&templateURL=https://aws-neptune-customer-samples.s3.amazonaws.com/v2/cloudformation-templates/neptune-full-stack-nested-template.json
https://docs.aws.amazon.com/AWSCloudFormation/latest/APIReference/API_CreateStack.html

Amazon Neptune ALEXl 710|=

® Note
AWS CloudFormation ®lZ3!2 AF235104 DB 22{AE9| AEI HHE HaBlo|EE =& !
&L|C}

Amazon Neptune DB A E7t {|x[et 20| Amazon VPC A7

Amazon Neptune DB 2 AE{E Amazon Virtual Private Cloud(VPC)0{| M2t A48k &~ Ql&LICt &
= VPC LHO|M IE ZQIEof HMAE £ Q&LIC.

DB 2 HAE 0| MASE{= & Alof et CHYEF o 2 VPCE AEE == U&LICH

Neptune DB 2Z{AE 7t @|X[Et VPCE T+ € [ F5ol Fo{of & 2 7tX| AAE2 Ot Z&LCt

o

g FefLICH MEH2 2712] Mz CHE 718 S0l /{040t
g LICH Neptune2 Z2HAE QUAHAE |4 271 0|4 2| 718 B0l EL4rstod 718 B Fol7t
YA 75 H0| E2 G0z 4 DB EHAE| A8 7t58 AAHAT JUESF X[RELICH
Neptune DB 2{AEL| ZEHAEH E&2 &4 3712 7t& Jdol| X U =2, Ho|E £4 7ts
dol oie E 1 L7 40| Floft AEE|X|E MBEL/c

« Zt MEHUYIO|CIDR ES2 K| &el &80 Holl x|, 72 =& &0 Neptunedf & |
M3g = e B3 SE35[ 7ok gfLct

o VPCO'||= |.g7(|. |. E -||=||_-I|o| E%I-El DB A-||=||_-II j__%o| olo.|o|= éI-L_||_-_|. Neptune% A-|E|_-II aE
ol MEUYl = stLtet sHE MEUIo| 1P =AE MEHS0{ DB E2H{AE Q| Zt DB QIAEIAQN @4 Z4E L
C}. 224 DB QIABIAE AMEUID SUBH 718 Yojoll SIxIEHLIC

« VPCO{|= DNS7} & 43|04 Qlo{ofF & LICHDNS EAE O|E1} DNS &2l 2 5).
« VPCOI= DB Z2{AE{0] CHEH HMAE 5E5I= VPC EOF 1=0]| Qlo{of &FL|C}.

 Neptune VPCL| H|HA|= 7|22t 2 5ok &LCt.

- VPCE %|4 27l o|& o] MELIZ ER 8
=4 A

FF

13
ol
s
i

Neptune DB Z{AE{7} {x[8t VPCO| MEY F7t

MEH2 VPCO| IP 4 HQ|QLICH Neptune DB E2{AE EE EC2 QIAHAS U2 B|AAE §F
MEUoz Algte = QlaLch MEUE BHE i siE A EUof CHE IPv4 CIDR E5 & RIH#LICH
Ol= VPC CIDR £52| MEeIL|Ct. Zf MERE B 7hE S Lo MEH EX13H0F 5tTH, 048] BA
SE HYY « gLt o 7tE SHoM QIAEHAS AlF5to] B FHoM Folivh e 22

OHZEAOlEE 228 = JU&LICH RME L2 VPC MEH BN E HESA=.

VPC 7 124


https://docs.aws.amazon.com/vpc/latest/userguide/configure-subnets.html

AR 7H0|E

Amazon Neptune

VPC MEUI0| 27l o|4 EELC.

| —
—

Neptune DB E2{AE

7teted™

K

(k=2
=

-

1

L

VPCOi| M

1 https://console.aws.amazon.com/vpc/ Amazon VPC

5]

off 23291 AWS Management Console

1.

FLCH

M

ol

0l A Subnets&
VPC CHAIE E 0l A MEL!

ME

EFAH X}
=51 o

2.

3.

1

3 H|O| X|0f| A A

A
oo

Ll AH
-~

4.

-

._oH—

.l

7
ofu
ojn

ol A Ct

4

<0
Al
<

A

ME

MES! o|Foll M M

a.

LICE.

=
=

SO 2 Oz

HA

A4xd o
= o

7H8 Yoig MeisLtL 7|

IPv4 CIDR &5 of2Hoi] M

Ho

ME

b.

1

C.

LICH

F

=
=

2 MEYo B8 £t

74
o

o

=L

CHE MEUIZ SAlol| BFSE4E M A

6.

EH
=N

Amazon Neptune0il A VPC 74

1524

AH A
S o

Neptune MEH OES

AWS Management Console0ll 21 Q1511 hitps://console.aws.amazon.com/neptune/home

Amazon Neptune 2& 2 JL|C}.

1.

4. VPCO|AM O] M

L

oflA O] M
ME0IM 0] 7H8 Feofl 2l St 0l4F 9l M O] MEL 1

by

(@)

Ly

00

(@)

7t

LICH

F

(=
=

off &7}

=
=

6.

ol

125

VPC 79


https://console.aws.amazon.com/vpc/
https://console.aws.amazon.com/neptune/home

Amazon Neptune ALEXl 710|=

VPC 2&8 At835t0o Hot & 4y

Hot &2 VPCOHIAM A& E|= Neptune DB 2 {AE{0f CHEH BAMAE MEELICH Ol
DB S{AE{ol| CHEt 23t e S 5104 QIARA =F 0l QlHt2E EZ| Tt ot RHt2
2% Mo{ELiCct 7|EXoZ DB QIAEIAE DB QAEIAO CHSt BMAE BX|5tE H*értﬁﬂr 7|2
Hot 58 A835t0{ BEHEo{ELICH HMAE E-5tste{™ F7 &0l Z&E VPC Eot OEO0|
0{OF gFL|Ct.

Cts Aol ME Amazon EC2 QIAEIA 7L Neptune DB E2HAE M| M ASH= Ol AFSE ZE H<
o IP FAE MYste MEX XIE TCP AlE FIIste YWHE AHEFLICH IP FA CHA EC2 1A

A0 EHE VPC EOF IS AMEE + /U&LICH

220l M Neptuneoil CHEt VPC E9oF O & & MMd5HE{™

—

of E:Lol AWS Management Console St 11 https://console.aws.amazon.com/vpc/ Amazon VPC

2. E£9o| 2EZ% HEHo|A Neptune® VPC 290t 15 MMHE AWS 2|HE MENEFLICE S 2™
S| Amazon VPC E|lAA S 20 17 0|4 2| vPCt H 7Ho| MEYIO| /e Ao 2 E A|Z|o{of &
LiCt 2= x| otom S 2|&of 7|2 VPCI} Qi 7

2 —_
4. HotaE dde MEELCh

7F {I%I& vPC

4
n{m
_I.
o
2
3_

oF 7 & O|&, A, Neptune DB EHAFE

5. Neptune DB £ 2{AE{0]
Z7tgfuct.

1745l24= Amazon EC2 QIAEIA O] HOF D Fof CHEH QIHIRE # &

-
1l
jo

a. QHI2E 73 9ol 73 FIHE MEELICH
A

b. /Y SF0|AM ALEX X TCPE MEHE HEfZE SLICH
E

c. ZE HQ| Aol Neptunell 7|2 ZE Z}Ql 81828 l2dsfLCt.

d. ZAA0i{AM Neptuneol| HMAE IP F4 HL|(CIDR 2h)E =5t 7L 7|1E 22 08 OS2
MEASFL|C.

e. IP

o
in
b
N
ob
X
r
jul
il
Hel
[m
oE
0

[
1
N
et
ox
40
nd
rr
=l
il
o
N
1]
jul
Ral
rx
Jm
o
r
o

FO

roe

oy M
o 4 b

\‘
e e
hu
mn
2
ro

M Neptune DB 22{AEE MM& ff o] 2|4 VPC 29t IES AIEE = UYUSLICH

Heota

Iju

A A 126


https://console.aws.amazon.com/vpc/

Amazon Neptune ALEXl 710|=

712 VPCE Mg 3t 79 VPCO| BE MEUg Z2ete 7|2 MU T80 olo] HAdElof Qe
Ct. Neptune 2 &0l A CIO|E{H|O|A S MEHSHHE CHE VPCE XI'HSHX| &= Bt 7|12 VPCIt AL
EIL_||:|.
= .

VPCO{| A DNS x| 018 22l
ZHQI 0l AIAZDNS)S QIEI0IM AHSEIE 0182 i IP FAZ 2018 mf 71Z0| HLict

DNS SAE O|IE2 HAFEHE

ZIL|C}. DNS MHH=DNS SAE o|2E2 5T IP AR &QlghL|C}.

30
2
|0
Hu
>
0
ol

VPCOIlA DNS 2AE 0|51} DNS 20| 2F #43tE|o{ JU=X| #HQlgLIct VPC HIEST 4
enableDnsHostnames 2! enableDnsSupport= trueZ A& E|o{ lo{of T LIC} o248t £ HE

1 £33t2d™ https://console.aws.amazon.com/vpc/2| VPC 2& 2 O|S ghL|C}.

KEMEF LI 2 VPCOA DNS AtE5t7| g B ZshM 2.

(® Note
Route 532 A2 0|2t F440| VPCO|A{ DNS HIEQ|3 &2 RIZo|5tK| SLE = HA2.

Amazon Neptune Ec{AE{0f 44
Neptune SE{AEIE MAIE & AASIES oi7d wlg TAE & sl

Neptune AEEZQIEQ} SAISHES curl EE= awscurl 87

o
ol

O] MHEMO| 048] Mol & & Q5= 0| Neptune DB EBHAE{0]| #HZIE NESIE WHE TF7E
85t™ o HalgCt curl BHEE =7 = IAM 215 0| #435tE[X| of2 ZF2 Neptune A =EZQI
S| I8t 288 SMHULICE 7.75.08E AlESE HTME IAM 2150| 2 MetE 2 2

MY3E --aws-sigvs SME X[HELICH

IAM 215 0| #M3lE =2 QIEO| AR awscurlg AFEE =X U&LICH awscurl2 curl® 72| &

=
K|HELICH 1AM 2152 F7I 22rE XS5t

VPC2| DNS 127


https://console.aws.amazon.com/vpc/
https://docs.aws.amazon.com/vpc/latest/userguide/vpc-dns.html
https://curl.haxx.se/
https://github.com/okigan/awscurl
https://curl.haxx.se/docs/manpage.html
https://ec.haxx.se/

Amazon Neptune ALEXl 710|=

HTTPS(Neptune®il M ER)E AFE5104 23ZA5HEA™ curl oM XA s QB A0l HAM|AE = Qlo{of &
LICE curlo| MAEt QIS ME &2 == U040k F7 mp2tO|E{ QIO HTTP 421t ZO| HTTPS HZAS
MEE = UAELICH awscurle| B = OrEt7HR[LICE o] dH M| oiXl= i AlLIZIRE 7|
2 gk

curl B2 SSL CIE A = 2lol= o[2fEt 2B ME 7M. ¥t ¢
S 7|2H(CA) 215 M 2E0{Z MHetH A2 XIHst= Yol Liet A&LICH

O|Z | 5™ CURL_CA_BUNDLE &4 H=E& AL&35t0{ 0| CA Q1B AM AE019| XIE RIHE = U
&LICH WindowsOllM curl® curl-ca-bundle.crt2te UMM RIS 22 0| QIBME
Ch ™A curl.exelt SYs CIHEEIM 2 Ctg BE2Q| CHE X2 H&LCt RHAMIEH LY
Certificate Verification2 & X35l & A|2.

Neptune DB S t{AE{0]| A5 = CH s b

Amazon Neptune DB 2 24{AE{= Amazon Virtual Private Cloud(VPC)0|AMEH M A48t &~ QI&LICH DB
2 HAE 2| Neptune HEE! A= X QIEE E/st5t T HH5HX| oM T VPC Lo AMEH = 2 QI

Eof KLY + A&LICH

VPCO{|l M Neptune DB Z{AEH0]| CHEF HMAE HHst= S 2 odd] 7HXI7 U}&LICH

« S8t VPCO| /= Amazon EC2 QIAEIAO|AM 4

« C}2 VPCO| Amazon EC2 QIAEIAON|M 91

o ZIZlO|Hl HELTO|M 44

S et VPC2| Amazon Neptune A E 0| Amazon EC2 QIAEA 44

Amazon Neptune

Neptune CllO|E{H|O|A0f @425t 7HE UHHA QI Y F StLt= Neptune DB 2HAE{ QL S YU
VPCO{| = Amazon EC2 QIAEANM AZst= RLICH o|§ 04, EC2 QIAEAE QIE{H0f ¢
Azl ¥ MHE M™E =+~ U&LICH 0] B2 EC2 QIAEIAD Neptune DB E{AE{ 0| HA|AE £
oI, QIE{LI2 EC2 QIAE A O] BF MA|AE 4= Ql&LICH

e
I
oz
It

128


https://curl.haxx.se/docs/sslcerts.html
https://curl.haxx.se/docs/sslcerts.html
https://curl.haxx.se/docs/sslcerts.html

Amazon Neptune ALEXl 710|=

™

Ul
VPC |’|t€l>1?l,'l-gé'u‘v'a'f

Security group / Security group
(sg-8123ec2example) d (sg-B789nepexample)

Amazon EC2 instance Amazon Neptune DB cluster endpaoint
ol 742 FAststedn HHE VPC 2O IBT MEY I8 S Musiol FLCh T{g 2] Aol A
U MHE SAEISER A Aol HE2 QIE{Hof 4ZE 4 /oM, Neptune FZHAE] QIARA
7| Zztol8! MEUo|M A RIELICH Amazon Neptune DB 22{AE{ 7t f{X|

= 2ot Xl
n

P
gt 20l Amazon VPC HHE(E) XML,

Amazon EC2 QIAEIA T} L E 8182 S2| Neptune A= EQIE0| HAZAL|7 5le{H 0|2 +~&E Eot
JE2 M™aHoF & LICt Amazon EC2 QIARAT} 7t ec2-sgl0lets EQt IE2 A8ste B9
I E 818201 CHEt QHI2E #3l0| JUT AAT} ec2-sg1@l Amazon EC2 22t & (04: db-sgl)E
A4AYsHok BHLICH 23 CFS db-sg12 Neptune 2 HAE{0] Z7}5t0f ¥ s{2 & LI

Amazon EC2 QIAFIAE Mt F SSHE AL&36t0{ 2121511 Neptune DB E2HAE{| (A =
OIS LICH SSHE AR50 EC2 QIAEI A0 94735t uHeHol| CHEH RFMIBH LIS Amazon EC2 AHS
MHEMO| Linux QIAE AN 1AE FEFHAML.

Linux &&= macOS EHEES AL&35t0{ EC2 °._|¢E._‘|¢ ZA<2 AWS CloudFormation AEHO
£2] MMoj = SSHAccess & =2| SSH HHEZ2 20{22 &= U&LIct. A ClEE2[ol PEM THY
ol Qlofof 3t PEM Zt HBH2 400(chmod 400 keypair.pem)QZ A% z|o{of &L|C}

o

o

Y

ol

0 rr
I> ox

VPCO M 129


https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/AccessingInstances.html

Amazon Neptune ALEXl 710|=

25 Z8dts VPCE ddsteiH

oy MEUD HES ey

fjo

rr
<

mok
[o]]]

>

1. ol 2322l AWS Management Console 511 https://console.aws.amazon.com/vpc/ Amazon VPC

=
Z At 2 MZ0M VPCE MdE 2|72 AWS Management ConsoleMESSHLICEH

4. VPC dd mo|x|e| vPC HH ¥ 2= & LICH.

Q
>
£

8 2|AA(Resources to create)oll A VPC, A{EH! S(VPC, subnets, etc.)2 AE4FHLICE.
|2 O|& EH1 & CHE F7HLE, 25t= OIS UG HLE, XIS M =Helgtol MEg F|A

5to4 O|F Efi1 M4 S HIgdsterLict

c. IPv4CIDRE% 22 10.0.0.0/1622 SLICt.

d. IPv6 CIDR 2% Z/2 IPv6 CIDR 25§ QiS22 SLLC}.

e. EHYAlE 7|22 SLCh

I'|0

f. 718 QY == 22 SLC

g. NAT HO|ES|0|7} 5tLt 0|4 B EH Z2 7t ofLlEtH NAT HIOIES0|($)E SIS E EL
Ct.

h. Amazon S3& AISE ZR7} ofL|etH VPC JIEEZQRIEE gigo = HHELICH

i. DNS ZAE O|F &4J5tet DNS =0l M3t 25 MEsHof &L Ct
5. VPC dd& =gfLch
Amazon EC2 QIAEAE CIE VPC2| Amazon Neptune EE{AE{0f 01
Amazon Neptune DB 2 AE{= Amazon Virtual Private Cloud(VPC)0{| APt 2448 &~ Qloi, A=
ZOIEE Y™ o 2 Y VPCO|A A E|= Amazon Elastic Compute Cloud(Amazon EC2) QIAFE

A0 B HMAE = U&LICH

DB 2 {AE|7} MMASH= O AFRSH= EC2 QIAEIAQ CHE VPCO| = 74 VPC L0122 A
sto{ CH2 1t Zro| 43 &= U&LCt.

CHE VPCOIA] 130


https://console.aws.amazon.com/vpc/
https://docs.aws.amazon.com/vpc/latest/peering/what-is-vpc-peering.html

Amazon Neptune ALEXl 710|=

VPC VPC

Security group Security group

- | VPC peering .
o connection v %

Amazon EC2 instance Amazon Neptune endpoint

VPC I|o1E @2 HISIHH2 2 F VPC 7ol EBiEHE Bt E5t04 VPCL| IARATL S HIE
|30l £5t= WAH & = UEF 17| fI8t 7 VPC ALO|o] HEZ AZALICH HHEe| vPC
7k, H™EVPCset CHE A2l VPC 7 AWS EE= CHE AWS E2[Z12| VPCLte| VPC |03 piAS A
g = A&LICHAWS .

AWS = VPCO| 7|& QIZ2IE AF&3104 VPC |03 S MMELICH HOIESO|= ofL|1T AWS
Site-to-Site VPN @1Z2E ofL|H HE o| 221X st=Ro0oi| o|E5HK| gt&LICH SAlof CHEH B Zhoj

X|Ho| loM, A F B sy Ydlstx| &L

VPC I|0{EE A8 st Yol CHEr RHAM|EH LIE 2 Amazon VPC I|0{2 7t0|=E & H Z M.

ZzZlol8! HERTE S35 Amazon Neptune EE{AE{0f ¢1A

Ct2o0t 42 5 oz Ztol! LERF0llM Neptune DB 2 2{AE{0f HAMAE £ Ql&LICEH

Ojo

« AWS Site-to-Site VPN 214 AIS.

« AWS Direct Connect 91 At2.

¢l Z30l= oleEt A B A A8 SYol Ciet E I & LICH AWS Site-to-Site A H 0| 752
ChEa 28 = /AELh

Zofold HESIZE =4 131


https://docs.aws.amazon.com/vpc/latest/peering/
https://docs.aws.amazon.com/vpn/latest/s2svpn/VPC_VPN.html
https://docs.aws.amazon.com/directconnect/latest/UserGuide/

Amazon Neptune ALEXl 710|=

oog by
opon| Corporate Private subnet

000) Jata center

Customer (Q} El WM
gateway m f_'? gateway

VPN

cennecticn Amazon Meptune endpoint

Amazon Neptune 22{AE{0] CHEF BHA ES
Amazon Neptune 22{AEIE H33tE WHols od2f 74xI7} QL

IAM H2 S A& 3t0{ Neptune DB 2 2HAE{ 0l CHEH HAM| A x| EH

o

A= AFEXHE K[0{stEdH

>

Neptune DB 22{AE & DB QIAEIAO0|AM Neptune ZE| S +=&E &+
AWS Identity and Access Management (IAM)2 AFS & LICEH

IAM A E AF&35104 Neptune 2 & 01| M| ASH= B2 hitps://console.aws.amazon.com/neptune/
home Neptune 2£2 47| ™o HX{ IAM HHE AWS Management Console A& 31040{ 21 215H
OF fLCt.

4 ZHS AWS ALE 510401 4 [ IAM HHof Neptune 22| 2t S +=&st= ol 2ot H
g2 Foist= IAM HA0| {00k BfLICH XfAM[EH LHE 2 Neptuned CHEN AMAE Ko{st= o CHES
170 A2 TS AR SHAIA|IQ.

VPC 2ot 1 && AF&35104 Neptune DB E2{AE{0f| CHEH MM A K&

Neptune DB 2 2{AE{= Amazon Virtual Private Cloud(VPC)0i| A 244335l oF & LICt. VPCL| Neptune
DB 2{AE{0|A{ DB QIARHAO|AIEXQIE S X Eof HAY 5= Q= C|HIO|A L EC2 QIAFAE

X‘||O'|o|'E=|D=| VPC Eot 1 && AFELICE VPCOo CHEt REM|SH LI 2 VPC 242 AE504 EoF 1
= MM OIS RERSHAIAL.

NeptuneOi| CiEt HMA ES 132


https://console.aws.amazon.com/neptune/home
https://console.aws.amazon.com/neptune/home

Amazon Neptune ALEXl 710|=

@® Note
Neptune S{AE{0]| 4451240 M5t HAS 2I5H QHI2E L o RKHIRE #E| Z5of Cf
3 2e{AEQ| Olo|E{HIO|A ZE (7|22 8182)8 = &E5HoF &L Ct

Neptune DB 2 2{AE{0{|A{ AWS Identity and Access Management (IAM) Q152 & MH35lsts 39 ™
X DB EHAE0| HMASE ZE AHEXI7 QIS E[0{0F ELICH IAM 215 Ao CHE XhMIEH LIS
2 E AM&E35t0{ Amazon Neptune | O|E{H|O|A @IF AWS Identity and Access ManagementE & &
M.

AWS CLI AWS Lambda%! Amazon EC20{ CHEt MIMIE ZE5to] YAl RHE ZHE ME35tod QEsH=
dfedoll CHEE REAISH LIS 2 MM E R Z5HM| Rthe section called “2Al Rt &

£ 3= 7iE F2[ 2012 1AM 2152 AL&5104 Neptuneoi| 4Zst= ol et F7F HEE |
5t
=

Gremling IAM 2151} &7 Al

« the section called “Gremlin 2&0{|A{ ¢423”

« the section called “Gremlin JavaZ A}235l04 ¢1Z2”

« the section called “Python2 £ 47"

@® Note
o| ol XMl= Gremlin 2 SPARQL 2 50i 2 =|L|C}.

openCypherZ IAM Q15 1} &7 AL

« the section called “Gremlin 2&0{|A{ ¢423”

« the section called “Gremlin JavaZ Al235l04 912~

« the section called “Python2 £ 473"

133

>
=
o
(]



Amazon Neptune ALEXl 710|=

@® Note
o| ol XMl= Gremlin 2 SPARQL 2 50i & =|L|C}.

SPARQLZ IAM 2151t &1 ME

« the section called “SPARQL JavaZ 4Z2”

« the section called “Python2 £ 947"

® Note
O| oAM= Gremlin ¥ SPARQL 25 0f 2 FLICL.

Amazon Neptune0Oi| A Z212iZ C|O[E HA|A

N
1L
> M0

‘d8t & Amazon Neptune DB A E{Q} &4 35 28 £+ Q&LICt 047|ol= ol 2E,

U 7|Et 2 0| ZEELICH CHEE 2| AF8AtE curl EE= awscurl BHE EFE E
eptune DB 2HAESQ 1Mo 2 SAIELICE Olg{et =78 AI835tH ¥ 2 ELi1, H|0]
&k, J2i = o|o|E{HI 0| A0 2ot E AMsto] HE S CIO|E el & HE| 7|52 FTE

02 0z

4> M o M Qe
o Mu o M p
o> e £
Cinz

[u]

>
-

Neptune AIEEZQIEQ} S4I6IEF curl A

oz

0| MHEAMC| 048] of|d|ofl L2t U= CHE curl BHEE =+ = Neptune AEEZQIEQ} S4I5H7| 28 &
28t SMULICE o] =Fof ciet REMIEH LI 2 curl man 0| X| & Everything curl AEAME & X3}
AAIQ
= —_.

ol

FHE AFEHOI CiCH: 210l Z2 Neptuneoll A 27 8Hs CHE HTTPSE AF83Hod @1z 24m
curlofl A Mxst QI Mol HAM|ABHOF BLICH curl ATAIS| SSL Q1B A Holofe of243 QIF A
2 7bxiQs WD curlofl A AFRE 4 Q1= CAQIS 717H Q1B A AE0{Z XA HAIS XN
st ol Liet UaLch.

O|=! M| 5t24 CURL_CA_BUNDLE &Z ¥H+E AL&35t0{ 0| CA RIS M AE0{2] 2[XIE X|HE = U
&LICH WindowsOlAM curl® curl-ca-bundle.crtle UMM AHS2 2 0| QISAE 3
Ct. HX curl.exelt S CIEEHE|M &2 OIS 2| CHE X2 3&LICH REAIE LIS
Certificate Verification2 & X35t AIA|2.
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https://curl.haxx.se/
https://curl.haxx.se/docs/manpage.html
https://ec.haxx.se/
https://curl.haxx.se/docs/sslcerts.html
https://curl.haxx.se/docs/sslcerts.html
https://curl.haxx.se/docs/sslcerts.html
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o

curlo| MHEE QIS ME A= == U010k F7t ThetO[E g0l HTTP A& Z 0| HTTPS 2d S g
g = A&LCh o dBMO| oM s ALIEIRE 7IEte 2 grLct.

-

2| 210{E Al &304 Neptune DB 22{AE Q| e = O|O|E{ HMA

AZAL|™ Gremlin ! openCypher #Z| 210{& AE5t04 £ 22X & BHED 2|2[st7LE, SPARQL
F 2| A0{E Ar&35to{ RDF CI|lO|E{7} Z & & J2iZ= & BtED EIF = A&LITH

Neptune0i| M X|¢st= 2= #H 2| ¢doq

Gremlin2 £ JeiZ & 8t e = =3| 2o{LICH Gremlin2| #2l= ZF EHA|7| K|S [}
2t LEZ 0|o{X|z= 7Y BHHZE FEE =F| UL XtMEH LIE 2 Gremlin AE 2| Apache
TinkerPop3& EHZ5tAMIR.

Gremlin2| Neptune 7342 35| Gremlin-Groovy(Z&EstEl HIAEE MEEl Gremlin FHE2)E AIEE

{e
i 7|E} 7340k RHO|7F U&LICH AEAMIEH LI 2 Amazon Neptune0il AFZ E|= Gremlin & 778 &

& Ohele A xS AAIL.

H
Olo

« openCyphere &4 J2fZ & M1 2| 21012, Neo4jol| M *Z 7HE ?_ 2015'H01| L E AAR
MBI, Apache 2 2E A4 2to|MA0f 2t openCypher Z2ME | 7|04Z&LICt o] L&
2 Cypher # 2| 2101 HZ(HH 9)0l EM&tE|o{ U&LICEH

« SPARQL2 World Wide Web Consortium(W3C)0|AM E& 3511 SPARQL 1.1 72 2 SPARQL 1.1
FI2| 104 AFLolAM MHEFH T = i ofE S 7|BFS 2 5= RDF H|0|E{& Me1X 2| H0{QlL|
C}.

® Note

Neptunel| &4 2= Cf|O|E{0l= GremlinZ} openCypherE 25 AL&3510{ HMAE 5= QK|
OF, SPARQLEZ AI8E =& Si&LCt OHEH7HX|2 SPARQLE AFE S A{EH RDF G| O|E{0f| Al
A& £ Qlom, Ol GremlinO|Lt openCypher= A& & &= Qi&LICH.

Gremling AF23+04 Amazon Neptune2| 12 = Cf|O|E{0f] A&

Gremlin 2£ 2 AF83104 REPL(read-eval-print loop) &0 M TinkerPop 2= 2! ZZ|E AHE =
A& LIt

CtE A& MOIMHE Gremlin 2& 2 AF&35104 Neptune J2HZ0f H
2 OFLHSt T Neptune™ Gremlin #+342| & 7+ X| At 0|H S ZSE*L—lEF.
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https://tinkerpop.apache.org/docs/current/reference/
https://tinkerpop.apache.org/docs/current/reference/
http://www.opencypher.org/
https://s3.amazonaws.com/artifacts.opencypher.org/openCypher9.pdf
https://www.w3.org/TR/sparql11-overview/
https://www.w3.org/TR/sparql11-query/
https://www.w3.org/TR/sparql11-query/
https://www.w3.org/2001/sw/wiki/RDF

Amazon Neptune

® Note
Ol MM Cl=2 S et=3Hctn 7

—

Yot

« SSHE Al235}04 Amazon EC2 QIAE A0 A& LICEH

« Neptune 22{AE{ MAdof LI2t 9= CHZ Neptune 2HAEE MMM &LICH

. Gremlin 2& A x|o| MHLHE Gremlin 2&£ 2 A x|M&LICH

Gremlin 2& A2

1. LCIHEZ[E Gremlin 2& TtYo| &5 & ECE HEELICH.

\III/
(o o)

plugin activated: tinkerpop.server
plugin activated: tinkerpop.utilities
plugin activated: tinkerpop.tinkergraph
gremlin>

O|AM|l gremlin> ZEZEJ} EAIELICEH O| ZEZE0f LIHX| BAHE Q=2dgrL|ct.

M

3. gremlin> ZFIZEO C}S2 2245104 Neptune DB QIAEIA O Q4ZELICH

:remote connect tinkerpop.server conf/neptune-remote.yaml

4. gremlin> ZEZEO| C}ISES 245l0 ¥ 2= 2 MetgL|Ch O22{H 2 E Gremlin # 2|7 ¥
7 oz Ma=LC

:remote console

Gremlin AFE 136
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5. dlolg ¥ 40| & E HEAE FIIHELICH
g.addV('person').property('name', 'justin')

HE|A 0= GUIDZt & El string ID7t X|'HELICH Neptuned M 2 & HEIA ID= EXFE L
Ct.

6. ASAX|Hid7t ZEE HEAE FIHELICH
g.addV('person').property(id, 'l').property('name', 'martin')

id 42 IS ER Foi QK| A&LICH 0l 42 HEA| DO ChE 7|H=lLICt 0470l A

g.V('l').property(single, 'name', 'marko')

037[0fM= O™ BHAH|e| HEIA O CHEF name £8& #ZELICH O|2ZM name S 7|E &
ol 25 AM7HELIch.

singleE X|GstX| A ACHH 1 CHAIO| name S0 2tE F7HEfLICHOME FIH6HK| o2 F<).

8. &Moo olOf gto| U= 8 £82 F7terLIct
g.V('l').property('age', 29)

Neptunedl M= ME 7IC|HEIEIE 7|2 Y22 AFSELICH

O] H0o{E A&StH 298t= 20| Z&El age 40| FIHEIX|B, 7|E Ztol CHx|ZlE W2 oty
L|C}.
age &440] o|O| Zfol U= B O] HWH2 £Mof 292 FIHEHLICH o2 £0{ age £440] 270]
2fH M 2t [ 27, 29 ]0| Eluct.

9. Ct21 Zo| o] HHEIAE F7IHLICH

g.addV('person').property(id, '2').property('name', 'vadas').property('age',

27).iterate()
Gremlin AHR 137
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10.

11.

12.

g.addV('software').property(id, '3').property('name', 'lop').property('lang’,
'java').iterate()

g.addV('person').property(id, '4').property('name', 'josh').property('age',
32).iterate()

g.addV('software').property(id, '5').property('name', 'ripple').property('lang’,
'java').iterate()

g.addV('person').property(id, '6').property('name', 'peter').property('age', 35)

Z
D
©
c
>
D
=
ivd
)
Mo
fjo
ofn
>.
2
of>
ok
4>
30
Iy
r
[ul

e FHE(\n), ZY( ) E= MIBE(; 2R TEY £ JaLnh £
5X| gtot: FEE = U&LICHO: g.addV(‘person’).iterate()g.V()E &

® Note
Gremlin 2&& 2= & HHE('\n')0iCt BES 2 WESIER 0| 32 4 FE2 &
ol ERZYMO| ElLIC 247 H= 5 o| KoM= EE FHE0| ol EZ L0 U&

10
LICE. Gremlin 2&& Sofl Y BE 22 TEstedH & HiE('\n') EAHE MAHELICH

Ot 2 0|2|2| 2EE B2 .next() EE .iterate()} L2 S= A Z BLof ELICH O
oHX| fo ™ MYME|X| & LICH Gremlin 20| Olz8t S 2 BHAHI7I 2R 5HK| et&L|cH 2t
E Z|ZstE Ut o2 motch L iterateE AR SHMIS.

B MEEs RE B2 B ESH™ Mo & /o] Qo] A HB5HHLE AlmyEhLCt

SIx| F7}

g.V('1l').addE('knows"').to(__.V('2"')).property('weight', 0.5).iterate()
g.addE( "knows"').from(__.V('1")).to(__.V('4")).property('weight', 1.0)

AXIE Ftst= &

T
|0
Hu
o
Ol
4n
N
Ral
N

A& LICH

=
LHX| 2|8l Jejz & FIhEuich

g.V('1l').addE('created').to(__.V('3")).property('weight', 0.4).iterate()
g.V('4').addE('created').to(__.V('5")).property('weight', 1.0).iterate()
g.V('4').addE( 'knows').to(__.V('3"')).property('weight', 0.4).iterate()
g.V('6').addE('created').to(__.V('3"')).property('weight', 0.2)

HEIAS APAELICH
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£04,

Amazon Neptune ALEX
g.V().has('name', 'justin').drop()
name £40| justin® HEIAZE MHELICH
/A Important
0{7|M & X|gLICt. O|X| Apache TinkerPop Z|&l 2= 7} 25 EH|Z|R&LICEH
TinkerPop B M| &=3| AlMof /U= oAM= =4l Je =& AFSELIC.
13. &3 A=-ELICH
g.V().hasLabel('person')
T E person HEIAE HHEHEFL|CH
14. Zf(valueMap())2Z =3|E A& EL|Ct
g.V().has('name marko').out('knows').valueMap()
markoZt "Ql&lstE=" 2 E HEIAO| 7|-7f Wo{E EHEHEFLICH
15. 042 B|0|2 & X|Z &Lt
g.addV("Labell::Label2::Label3")
Neptune._ HHElA StLtol| oicd Ci[O|E S KIHELICH Bio|2E 2 Mg M : : 2 F&E5t0{ 0 &l
olge XIE + et
Of of&oi M= Ml 7kX| Bllo|E 0 A= HEIAE FIIELICH
hasLabel EtH= M| 7}X| 2|0|& Q! hasLabel("Labell"), hasLabel("Label2")
hasLabel("Label3") & 5tLIQt O HEIAE UX|AIZILICEH
2 A= ol 8= 28 AASE LTt
2 ™ = gLt o E
i e UAX|A|IZ[X] E‘!.QI—IEL

o T
hasLabel Et7H|0of| A o42{ gllo|E
:Label2™)& 04

hasLabel("Labell:
16. AlZh/dmE RIELict

Gremlin AFZ


https://tinkerpop.apache.org/docs/current/reference/#graph-traversal-steps

Amazon Neptune ALEXl 710|=

g.V().property(single, 'lastUpdate', datetime('2018-01-01T00:00:00'))

Neptune Java €™ E X5t K| b&LICH CHAl datetime() B =& AFSELICE.
datetime()2| AR ISO8061 # datetime EAIYE £+ ELICH

YYYY-MM-DD, YYYY-MM-DDTHH:mm, YYYY-MM-DDTHH:mm:SS 2! YYYY-MM-DDTHH :mm:SSZ
HAIZ KB

M

17. HEIA,

g
rr
0

AX|IE AfFEFLICH

g.V().hasLabel('person').properties('age').drop().iterate()
g.V('1l').drop().iterate()
g.V().outE().hasLabel('created').drop()

Ct=22 drop 22 52 74X| o MLt

@ Note

.next() HHE .drop( ) HASEIX| A&LICH CHAl Literate()2 AMSSHMIR.

18. 2E2FMOMH CISE U=RA5I0{ Gremlin 2£ 2 S=ELICH

rexit
@ Note
MOIZE(;) £ & HE EXRH\n)E A83tod ZF EXE &Lt
2|& =2| oMol 7 =2|= /&Y iterate()E BLIoF FLICH 2|5 =2(0| C|O[E{F 2h&
o

openCypherZE A& 35104 Amazon Neptune2| 12 C|O|E{ HAM|A

openCypher At& & A|2F6t248 openCypherg & Z5t7{Lt GitHub Neptune J2iZ L ES Z[XX|E
2]2] openCypher —ESE ALE5HAI2.
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https://github.com/aws/graph-notebook/tree/main/src/graph_notebook/notebooks
https://github.com/aws/graph-notebook/tree/main/src/graph_notebook/notebooks
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SPARQLZ AE3l04 Amazon Neptunel| 12 Z Cl|O|E{0i] M| A

SPARQLS ¥g2o 2 MAE Jef= ool EAlel 2lAA 7|& =h 3 (RDF)Q| # 2| edo{IL|Ct.
Amazon Neptune2 SPARQL 1.11t Z&HELICH [2F A Neptune DB QIARAO| 2425t SPARQL
1.1 Al o] ArZol M dBst= HE| A0{E AI&3stod 2= & F2[E = U&LICH

e Z oM LXIAIZ CIOIEE XIHst=

SPARQLS| #z|= Btetstes HE X|™H3h= SELECT a
2 SPARQL 1.1 #F2Z| 21o{o| Et= 22| &

|
WHERE MEZ FAEILICH SPARQL F 2|0 &=35HK| o2

Hg HIstM L.

ot
74
o

Neptune DB RIAEIA O] SPARQL #HE|& HTTP A EEZQIE = https://your-neptune-
endpoint:port/sparql&lL|C}.

SPARQLO| @3Z45l2{™
1. AWS CloudFormation AEB19| £2§ MMoj /= SparglEndpoint & = 0| A Neptune E2{AE{9|
SPARQL YIEXZQIEE 71X £ YU&LICH

2. HTTP POSTS curl BE0{E A&35t0{ SPARQL UPDATEE M ESHZ{H ChS S =ELICH

curl -X POST --data-binary 'update=INSERT DATA { <https://test.com/s> <https://
test.com/p> <https://test.com/o> . }' https://your-neptune-endpoint:port/sparql

o oflMolAME CHE EEIZE SPARQL 7|2 ez of Asi&LICH<https://test.com/s>
<https://test.com/p> <https://test.com/o0>).

3. HTTP POSTSt curl W0{E ALE35t0{ SPARQL QUERYE ME5tzdH Ch32 el2ghLct

curl -X POST --data-binary 'query=select ?s ?p 70 where {?s ?p 7?0} limit 10'
https://your-neptune-endpoint:port/sparql

Aol Mo M= 1070 MOl U= ?s ?p 20 HEIE AHE5H0d T = oM ZICH 107H2] EEIE
(subject-predicate-object)2 EHEtRH&LICH CHE A S F2[6t24™ CHE SPARQL # 2|2 HtE L
Ct.

(® Note

2EHo| 7|8 MIME & 0| SELECT % ASK # 2l&= application/sparql-results
+json®L|Ct.
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https://www.w3.org/TR/sparql11-query/
https://www.w3.org/TR/sparql11-query/
https://www.w3.org/TR/sparql11-query/
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SE 9| 7|2 MIME & 0| CONSTRUCT 2! DESCRIBE # 2| application/n-quadsg
L|C}.

ME J7tsEt ZE MIME 8 S52 SPARQL HTTP API EHdE B ESHAAIR.

Amazon Neptune 22{AE{0 H|O|E{ 2=

Amazon Neptune2 2|% I} 0i|A{ Neptune DB QIAEAZE |7 H|0|E
grLICH Bf2 42| INSERT 2%, addV X addE Bt7| = 7[E API 25

£ A8 + &Lt

Ct

0jo
rlo

7t 2 HEol chet Z=3 L

h

- OIO|IE{E EESt= Ol AFH8 &l HIME - H|O|E 2E
- CHE 27t X|3t= ClOIE &4 - the section called “Ci|O|E{ &5 4]
« 2& of Al - the section called “2 & i X|”

Amazon Neptune 22{AE 2LIEHE
Amazon Neptune2 Ctg& ZLIE{E HAMEE K| ELIC.

« Amazon CloudWatch — Amazon Neptune2 X|EE CloudWatch0oll AtS 2 2 &3t CloudWatch
AE T X|HELICH RFMIEH LHE 2 the section called “CloudWatch AFS” EHHE BT EHAAIL.

« AWS CloudTrail - Amazon Neptune2 CIoudTraiIg METH API 2L X|HELICH AFM[EF L2
the section called “E A& 3504 Neptune APl & ZZ AWS CloudTrail” 2HHE HESAMAIL.

- E{3 X|™H - E{E AL835109 Neptune ElAA0| HEIHOIEE F7t5t1 EfOE 7|2 AISE S
ZXELICH REMIBH LI8 2 the section called “Neptune 2|44 EfT K| BHEE HESMAIL.

« A2 oYU - Neptune 2& 2 AH& 36104 O|O|EHH[0|A 2T WU E & QISHHL CHREESHHLE
SLICH XEMI8H LEE 2 the section called “Neptune2 AIE35HE ZAF 21" BHHE HESAMAIL.

« QUAFA HEY - Neptune QIAEIA S| 2 C|O|E{H|O|A AT HEHE MAStT HRIE AT HY
S HOlgh & QIAHA HE| APIE AHE5t0o{ CHE AT &Ef HEE L&LICE

Amazon Neptune 2c{AE A &

Ct=2 @3 &= Amazon Neptune EXM|& 3l 25t= Ol 20| 2 &= U&LICH

ClolH 249 142
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- 2 Ak - Leksel 22X Y s wetol| o

rIo
H
nE
>
v}
1z
g
fjo
ik
[
Q'I_l
x
kO

el stEFM
o MHIA 2F - 22| APl 2 22 H|O|E{H[O|A @4Z20] CHE 2 F [ E 2 Neptune 27 MME FH=x
M.

« MH|A A2 - Neptune A[EHod| CHEF AFAIEH LHE 2 Neptune A|gH MM E FZSHMIL.

=]

. AT YBlA - BAHEE TEotod TEHZ AT A0 CHE LM LAS S 217l Zala MM

« K| Z& - Neptuneol CHEt EE01 £ 045t24H Amazon Neptune ZHE HZESHA L.
(@]

« 27 - Amazon Neptune A& H|&0 CHet AFM[EH LHE 2 Amazon Neptune

« AWS X|& - ME7te| 821t X|EH2 dME EHESHMLAWS Support.

= 14
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https://repost.aws/tags/TAxVAEdWg1SrS0lClUSX-m_Q?forumID=253
https://aws.amazon.com/neptune/pricing/
https://aws.amazon.com/premiumsupport/

Amazon Neptune ALEXl 710|=

=2 2 0| 0|E{H| 0| A 0| A Amazon Neptune ALE
Amazon Neptune 2 2 O|O|E{H|O|A = 0421 7Hol| ZH AWS E|HUS S E K| AlZt0| B2 22
H o7& EMslstn EEH SEO| Ao B E Olxlz 4= e S+ E M3 ot AwS 2|7,

Neptune 22 O|O|E{H|0|AE §tLES| EIT0f Qe 7|2 DB 2 HAE{} CHE 2|Fol| Q= %ICH 574
o| 2z DB 22{aEH=z FIELCH

M7l 78 2™
JHo| 2| QIAEAE

Amazon Neptunel| 2 2 H|O|EHH|0|A

Neptune 224 GlOIEJHIOIAE AHS5HH 042] AWS 20l ZIXd Q= B ClOJEfHH|Of A0 A K3
o2 BME fEEFoIME HHE + aLich

Neptune =2 & O|O|E{H|0|A = HIOIEM MOlE 7|2 AWS 2| of Q= StLte| DB 2B AE S 2
Z AWS 2|0 = 2| 5702 e17| T8 DB EBAEZE 78 ELIC 7|8 DB EHAEM A 7|
redg2 & 5t™H Neptune2 ™8 (&I"LEI'E AME301 E8 1 DIt XA A|Zte2E 2E EX DB 2
HAE{| 2 E O|o|EE SHAFLICH

CHS Cholo{a @2 27Holl ZZl 224 Hio|EHI0]A 2| o & EoiELICH AWS 2T,

/ US West (N. California) Region \ / US East (N. Virginia) Region \

Reader Writer/reader Reader Reader
Storage > Storage
Primary DB cluster Secondary DB cluster
StLt ool 17| & SHE QAEAE FII6t04 2|7 M8 {AZEE MEGHES 4 EX Feia
EIE SEMOE BEE 4 sl
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Amazon Neptune ALEXl 710|=

= DB 22{AE{2| DB EeiAE A= QE0f Al oF gfLICt 7|2 S
= g U %L—IEP O™ 2| ctolo{a oM & + UK 0| Clo|EH|o|A iIEIO|
Ot E{AE AEE[X| EE0M SH7F =-ELICH

Neptune 2 ='d G|O|E{H|O|AE ™ M| MR SHE A& ofEEIFH 0|82 = DA ZIR&ELICH 817
& 2z DB EE{AHE ofECIFH0lME ALS At 2 etH e47| Zrd S KIRE LI

Neptune 2 2'H O|O|E{H|0|A = 27t X| CHE Foif =X HZ H A2 XY = JU&LIcH
- 7|2 Blde| 28 e SFotc{H A=K 2 +5 EEl A 54 ZZMAE AEFHAIR. 0
ZzMAOME Ex S2{AE stLIE EElsto] S8 A™dE Se{AEz Mteh = M 7[8 24

B2 sAgfLCH

- 7%l J"—FEIQP g2 74|5=!5._| 2d Hxto| 42 olole £4 gio| 7|2 Ee{AHE Ex 2|™ & stLiz

Amazon Neptune0iA 2 2 H|O|EHH|O|AE AFEE [Ho| O
=EYH C[O|E{H|O|AE AFEstH OIS0 Z2 O|™HE ¥2 = JU&LCh

Ztoz 22W el7] — ™ MA XIAE £1 2 B9, 22 HlO/EH0|AE A

o
21510] IMOIME 22 X[of Alre 2 3T 2I71el ClolEfol HMAR 4 gLt

=
Z Neptune DB 2{AE — 27|78 SHE DB QIAHAE FII5t0d EX S
E* = ‘BA&L—IEL BX 28{AHeE 7| HM80|2 2, Z EHAEE= LEHXOl MEHel 1574
7| Mg =xES R & sl

—_S T —_=2 T AAH

Olo Hu
ob
H 9

P>

—_

S

=]
-
S

i w 1o

o 03 o

_,_
rC
:|=
N
(o))
d
-
E

Pl o T o2

HL

U

B2 4AE4§0| we Sxd — 712 DB E22AE0IM 22X DB 2EHAHZ | SH= 7|2
DB 2o{AE 9| Y50 7ol ¥ S OIxIx| &fxn E’_ z.'s O2ro| x|ed AjZte 2 W27 O|F o1 &L
Ch SME AE2IX| +E0M T2 2, DB QIAEHA E[AaAE OEE|7H0[M 47| & 47| 3
2Cof 25| M8E = USLICH

- 2 dAe 2Y BHoRRE 57 — EZX DB E2HAHE MBSHIIE SN &FMEOD R
2 RTO% M2 Hlo|E £4(H 2 RPO)Z 7|2 SHAHE MER 2IHez Ert HHI- A&+
==

Amazon Neptune 2 22 H|O|EHH|0|A 0| M &= A|Et AL
#xi C}3 Xgto| 224 olo|EfwlolA 0| MSE LI}

* Neptune 2 2'H H|O|E{H|0|& = CFE AWS I MEF AL E = JU&LICH
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Amazon Neptune A8 FHolE
- 0= SR (HE[LIOF 25): us-east-1
- O S8(235t0|2): us-east-2
- O MB&2|ZL|ot 58): us-west-1
- 0= ME(22IE): us-west-2
« FHLtCt ME(Z7HEl): ca-west-1
- HE(AHQ): eu-south-2
- SH((OIYHME): eu-west-1
- SHE(EE): eu-west-2
- SHEZAIFEZE): eu-central-1
« OFAJO} EfE(E=R): ap-northeast-1
« OFAlo} EfEHF(R2ALF}): ap-northeast-3
« OFAJO} Ef (A7 X Z): ap-southeast-1
« OfA|o} Ef L (XIFL2E}: ap-southeast-3
« OFAlO} Ef' B (HH{E): ap-southeast-4
« OFA|O} EHE (2 EIO|AlO}): ap-southeast-5
- O|ABIA(RotH|E): il-central-1
+ Neptune 22 HIO|E{H|O|AE db.t3.medium EE& db.t4g.medium QIARHA REE X|SHX]
of&LCh.
 Neptune 22 H|O|E{H|0|A = EZ DB E2{AE 0] CHa Auto Scaling2 X|#35HX| E&LICt

- 224 olo|EH|o|A o] HIO[X HE HIE0|= & +&ste Setols 2=

E{of| CHEt A2 X} K| mi2tO|E] a8
X XY m2to|le 288 d-EstC

. 22 HI0lE{HI0|A0IA DB 2HAEIE HEMC 2 FXISHHLE AlSHE

H H|O|E{H|0|A 234

S AE|Q| Zt 2|&of At
SO E MEELICt

- EX DB 22AEQ| ¢|7| M8 SAE QlAEHAE || 22| 7|2t S A=E
01 EH HE0|M CHA| A[2HE &= U &LICEH 7|2 E8{AE Q| 2tO0|E| QUARATL CHA| A|ZFE[HLE &
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Amazon Neptune2| 2 2 & O|O|E{H|O|A 0| CHEt 7 F ALE
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7217 8 SXE QAHAZ T MHE 2]7| M8 Neptune DB E2BHAEE E&ELICH 3tLF 0|49
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= xletedE SeiaH MM 4

MAS UZ LA |XIstE Zdo| 7+
2= DB 2HAE Q| 2 QHA AER 4

= o
= SOl sl SYeh 282 AFSELICH

AWS CLI & AF&73}04 Amazon Neptune®i A 224 Cl|O|E{H| 0| A& MM

Mol oMl M eHAI\)E E & 7| EALZ AFS3HE UNIX 7318 mHELICH Windows
AL WA AIE FHH(NSE THRISHHIR.

E A235t0oi 229 H|o|E{H|0|AE AMAISHE{E AWS CLI

1. ™X{ create-global-cluster AWS CLI @& (CreateGlobalClusterAPI i &)& AI&3l04 Bl 2

2 O|o|E{HI0|A S MAEtLICH 7|[2Eo2 AI2E AWS 2| 2| 0|22 K|Z5tT, Neptune2 O
O|E{H|O|A ATl 2 MHstn, ol mat AHSE El HEME X[-HELICHEHZA 1.2.0.0 0|4 0]
0{0f &f).

aws neptune create-global-cluster
--region (primary region, such as us-east-1) \
--global-cluster-identifier (ID for the global database) \
--engine neptune \
--engine-version (engine version; this is optional)

2. ZEHOIOIEHHOIAE AISE = US MK E 2 Hx 42 = A5 =2, OHF HAHE go{7t
7| ol DescribeGlobalClusters APIE 2i& 3l = describe-global-clusters CLI HHEE2 &
ol 22 O|O|E{H|0|AE AL E = U=X| & QI LCt.

aws neptune describe-global-clusters \
--region (primary region) \
--global-cluster-identifier (global database ID)

3. Neptune 22 O|O|E{H|O|AE AFEE = UA £ 7|2 E{AEHZE AFSE A Neptune DB £
HAEE M8 = A&t

aws neptune create-db-cluster \
--region (primary region) \
--db-cluster-identifier (ID for the primary DB cluster) \
--engine neptune \
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--engine-version (engine version; must be >= 1.2.0.0) \
--global-cluster-identifier (global database ID)

4. describe-db-clusters AWS CLI HHE AI&35104 M DB E281AE{7} 7|2 DB QIAHAE F
7+er £H|7| EIR= K| &olghL|Ct.

aws neptune describe-db-clusters \
--region (primary region) \
--db-cluster-identifier (primary DB cluster ID)

SEHof "Status": "available"O| EA|IL|H S BHAIZ Ho{ZLCh.

5. create-db-instance AWS CLI WS AIE35l04 7|2 E2{AE|Q| 7|2 DB QIAEAE %’S'%J
LICH M2 2| 2|88} r5 EE= r6g QIAEHA & & SILIE A& SHoF &LICHOd: db.r5.1a

aws neptune create-db-instance \
--region (primary region) \
--db-cluster-identifier (primary cluster ID) \
--db-instance-class (instance class) \
--db-instance-identifier (ID for the DB instance) \
--engine neptune \
--engine-version (optional: engine version)

® Note
Neptune CHZf EE—I% At83t04 Af 7|2 DB EBHAEM HIOIEE F7IE A&oletH EX
2 F7t5t7| ™ol =&sHok gLICt ol 22 HIO|E{H0|AE 25| MHE = OfF 2=
%

+alste JAECH M2 H| 2Lt

OIHI £ MEsIod EX 2[F F7H AWS CLIo| B E CHz M 2 24 Clo|EH| 0|20 st ol el Ex
%

7|Z= DB 22{AEE Z24 H|o|E{H|0|A R FEl

7|Z DB 22{AEE 22 H|o|E{H|0|A R HEH5HE{P create-global-cluster AWS CLI &
£ AI235t0{ 7|Z DB 22{AE7I o= AWS 21T oF S U0 A 22 Cl|O|E{H|0|AE MMSIT
--source-db-cluster-identifier W2t0|EE T { %[0l U= 7|&E EHAE 2| Amazon 2[4
A O|E(ARN)2 2 M&stLCt.
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aws neptune create-global-cluster \
--region (region where the existing cluster is located) \
--global-cluster-identifier (provide an ID for the new global database) \
--source-db-cluster-identifier (the ARN of the existing DB cluster) \
--engine neptune \
--engine-version (engine version; this is optional)

O|M| £ At8stod 2 2| F7F AWS CLIo| dEE CHz M 22 Ci|o|E{H|0|A0i StLt O] o] B

5
E|ME FIHELICH

>

LHAFO M S 2 EI DB E2HAEE 7|8 E2AEHZE AIS

r+o

A0 M 5248 DB 2 2{AEE Neptune 22 'H H|O|E{H|O|AZ FEHE £ Q&LICH S20| 2=
| oM dHE CHE M5 DB 22{AEE M 22 HIo|E{H|0|A 9| 7|2 EE{AHE ML
Ct.

Amazon Neptunel| 7|& 2|0 Ex 22 O|O|E{H|0|A 2| F7t

Neptune 2 2 Cl|O|E{H|0|A 0= 7|2 DB E2{AE AWS 2 o CHEoi 5tLt O] & el £ X Neptune
DB E{AE7I 2R LICH 7|2 DB E2{AE{0 2|CH 57HS| E& DB E{AEE HAZAE £ JU&Lct

27X DB 2HAEE 718 mjotct 7|8 Ze{AE| ZeE £ Qe 27| M8 EX&E QIAEAO| A
CH 7H 11 OIS LICE ol §0f, =X SBAEDH 47401 Y 712 FiAsiol ZoE + 2ls ¢
7| H8 SXE QABAQL XL ££ 15 - 4 = 117HQILICH &, 7|& DB 2&{AE{0 14742] 2|
QUAEATL QD HE BHAET} L Rl AR CHE EX 2HAEHE F7HE = glaLitt

AWS CLI € AI83t0{ Neptunel| 22 Cl|O|E{H|O|A M| EZ= 2| F7}

£ M&36104 Neptune 22 Cllo|[E{H|0|A 0 X AWS 2|™ £ F7}6t248 AWS CLI

1. create-db-cluster AWS CLI HEE AtE35t04 7|2 S HAES OHE 21T A DB E2{4
EHE dM5tn miet0/EeHE A --global-cluster-identifierstod 2 2 O|O|E{H|0|A L
IDE X|'EELIct.

aws neptune create-db-cluster \
--region (the secondary region) \
--db-cluster-identifier (ID for the new secondary DB cluster) \
--global-cluster-identifier (global database ID)
--engine neptune \
--engine-version (optional: engine version)
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2. describe-db-clusters AWS CLI B2 E Al25t0{ M| DB EHAE{7} 7|2 DB QIAEAE F
71et ZH|7| E|RA= K| &lgtL]ct.

aws neptune describe-db-clusters \
--region (primary region) \
--db-cluster-identifier (primary DB cluster ID)

SEof "Status": "available"O| EA|L|H CtS BHAIZ Ho{ZLCh.
3. 15=E&= QIAEA r6g FEfA S QIARA RHEE AFE5H0{ create-db-instance AWS CLI B
HE AI835tod 7|2 Ec{AEe| 7|2 DB QIAEHAE HMELICEH

aws neptune create-db-instance \
--region (secondary region) \
--db-cluster-identifier (secondary cluster ID) \
--db-instance-class (instance class) \
--db-instance-identifier (ID for the DB instance) \
--engine neptune \
--engine-version (optional: engine version)

@ Note
Bx EI"*OHH B2 o 7| 2™e Melstx| E2TAM CIo[EHE HEHe 2 iedst= O
A7t gie EZ DB EH{AHE BFE + &L O|FH st
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2lx[of Ciet HIE R X[25tH =22, H[E 0| e Lt

Neptune 2 2 O|O|E{H| 0| A0 4

Neptune 22 O|O|E{H|0|A 0] (5= W2 O|O|E{H| 0| A0f Mof 5H=X|, C|O|E{HIO| A0 A 2
o{of st=X|od| 2t et &t

. 97| B o F= 2|0l WS A8 F2I AWS 2IFof 2 Neptune 2EAEI o] A= 20l

AAstz{™ o= 2(7iol4d Aws 2| 1t CHEO| Rl + U= 712 DB 22{AE2| 2
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Amazon Neptune 2 2 H|O|E{H|0|A EtE|
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Neptune DB 2E{AE{7t OtLI2t Neptune 2 2'H G| O[E{H 0|20 2H AL E 4 U LICH RHAISH LIS
2 Neptune 2 2 & Cl|O|E{H|O| A 0| CHEF HEIEl 2E|E Holl Zx| +8S ZXFHAAIL.

7|82 2| A=EIX| o2 SHO 22 E] Neptune 22 G| O|E{H|O
2 SEHo| gr st 32 Neptune 22'H HIO|E{H|O|A EE2| & 5738 HZTSIMIL.

2 24 H|o|E{H|0| A 2| Zt Neptune 22{AE{0] CH3H DB E2C{AE{ mltOE 2E8 SEXMoZ 74
g = UX|EH EX 2BAET 7|2 EHAEHR 845 = 4 07Ix 2 S& HES UX|ste{™
SHAH A M MYE LB EAH fXI5tE RA0| 7HE E&LICH olE ™, 25 DB 22{AES| A
A QIRIA AEZR Sof CHa S LEH M S AFSELICH.

Neptune 22 H|O|E{H|0| A0 DB EHAE A7
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. 71 BRAET} 50| MHEIAL ZElsls Ze 229 ClolE#olA0M 712 BHAEE M7
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(4% 23 2 S| WAkS AL Neptune 22 ClOEHI0lA Ha| W &7 A7)
. 22 HIO[E{HI0IAS AN BIX| HIZE RE FRIAEE (R LICH 7122 ofxlg

o2 74 ELICHNeptune 2 2 O|O|E{H|O|A ALK & x).

RemoveFromGlobalCluster APIE& 2i& 3= remove-from-global-cluster CLI W E AI25t0{ 22
C| O|E{tH| O| A 04| A Neptune DB EHAEE E2IE = U&LICH

aws neptune remove-from-global-cluster \
--region (region of the cluster to remove) \
--global-cluster-identifier (global database ID) \
--db-cluster-identifier (ARN of the cluster to remove)

M 228 DB 28{AH

rr

52/™ DB E{AE7F Eu o
Neptune 2 2% H|O|E{H|O|A AMK|

=24 O|o|E{H| 0| A2t O] C|O|E{H[O| A0 HAEE 2EHAEE B Ho| AXE = gl&LICH CHA F
d RAE stLEM AfX[siok g LICE.
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5. 228 H|O|E{H[0|A RIAE ATAMIFLICH & AFE 5104 O|Z A 5t2{™ CtE 1t Z 0] delete-global-
cluster CLI @23(DeleteGlobalClusterAPIZ 2HE&)2 AWS CLIAFE Bt}

aws neptune delete-global-cluster \
--region (region of the DB cluster to delete) \
--global-cluster-identifier (global database ID)

Neptune 22 O|O|E{H[0|A =7

22 of|o|E{H|0]A 2| Zf Neptune DB 22{AE{of CH&ll DB 2 2{AH mitO|E 182 SEXez 3
ME &+ JUXR|TH BEX 22{AHE 7|82 28{AEHE 450k 5t A H7|X| ot 2 S& HE S WX|
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ModifyGlobalCluster API& Ei& 3= modify-global-cluster CLI 3 & AF23l04 22 O|o|E{H|0|A
Aol MHE =HE = U&LICH o€ E04, TS0 20| 22 Y E||0|E-||:H|0|é AHXIE HE5 =
SAlo &KX E3 & stiAE = Ad&Lct.

aws neptune modify-global-cluster \
--region (region of the DB cluster to modify) \
--global-cluster-identifier (current global database ID) \
--new-global-cluster-identifier (new global database ID to assign) \
--deletion-protection false

Amazon Neptune Afsll 57 £

Neptune 2 2 HIO|E{H|O|A = S &I Neptune DB EHAEELCH  ZZ MOl Fol x| 7|s2 A
SELct 224 |o|EHHI0|AE AHE6HH ZHSHE THHlstn M&E5HH S7E = UELICH Msi 7
= Yet* o 2 Recovery Time Objective(RTO) 2! Recovery Point Objective(RPO)E HE 5104 H7IE

LICE.
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FailoverGlobalCluster APIZ 2{Z!/ 8l = failover-global-cluster CLI &S AF&310{ Neptune 22 O
O|E{H|O|AE O Z=x|5tM L.

aws neptune failover-global-cluster \
--region (the region where the primary cluster is located) \
--global-cluster-identifier (global database ID) \
--target-db-cluster-identifier (the ARN of the secondary DB cluster to promote)

CloudWatch X|EE AF235104 Amazon Neptune 22 & G| O|E{H| 0|
A DLIE{Z

Neptune2 Neptune = Z'H HI|O|E{H|O|AE ZLIERISHE Ol AI8E £ Qe CtSaH 22
CloudWatch X|EE x| ELICt

+ GlobalDbDataTransferBytes — Neptune 2 2% H|O|E{H|O|A Q| 7|EUMM EZZ HE AWS
2™ E ChA| A™ 23 O|0|E{ 2] AWS 2|7 HFO|E $=¢]LC}.
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https://docs.aws.amazon.com/cli/latest/reference/rds/failover-global-cluster.html
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o HEIA QI SIX| D
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- HEIA 40| FIC[EE(E|
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. HEA 24 im0l

- tlols
- o|AFO|Z EXt

+ Groovy At

- RS

+ Lambda EHA|

« X|E[X| F= Gremlin HAME
« X|HE[X| §I= Gremlin EHA|

* Neptune®| Gremlin 22X 7|S

[

Gremlin0fl & 7}s8t &

+ Gremlin 2104 SAIXQ1 AkFO| OFLIZF Apache TinkerPop & A2t GremlinQ| Apache TinkerPop
o2 HolFLIC.

« X EAo| AL Gremlin2 IEEE 754 E& & WELICHIEEE 754-2019 - 88 A% At=of| Cist
|[EEE EZ&. XkMIEH LI 2 Wikipedia IEEE 754 HO|X| T & X).

A3 ES| M I miZtO|E

A HFQIGIE w40t BRAEI 79 23| 247 gi= NeptuneOA] AFX HEFQIZIEIH graph Zixls x|#El
x| efeLict

Neptune2 AJZE0|M Gremlin B+ EE= Tt2tO|EEE X|5HK| oL X[, QIE{Ho| ] CtS 1 22
B4 M010| ZEHE Gremlin AHHE ME AJRIEERF E £

String query = "x = 1; g.V(x)";

List<Result> results = client.submit(query).all().get();
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http://tinkerpop.apache.org/docs/current/reference/
https://standards.ieee.org/content/ieee-standards/en/standard/754-2019.html
https://standards.ieee.org/content/ieee-standards/en/standard/754-2019.html
https://en.wikipedia.org/wiki/IEEE_754
https://tinkerpop.apache.org/docs/current/reference/#parameterized-scripts
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Map<String,Object> params = new HashMap<>();
params.put("x",1);

String query = "g.V(x)";

List<Result> results = client.submit(query).all().get();
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8¢ [Mf TinkerPop2| Gremlin A2 M EL|CE Gremlin M7} GremlinQ| gremlin-language

=
ANTLR 2E AL835tod HE|E T1&E 2M5tE d20le MEXLIX| BA&LICH ANTLR 2HE #He M

1o|Lt TEtO|ESHE X|H5HR| 222, ANTLRE AFSE [ Th2tO|E{8t Auiol| CHal ZHAXME He Tt
Q& LICH ANTLR 282 TinkerPop2l ME2 74 24022, QIE{olM ME 4 U 2248 2

A d¥Ho z ol2{Et #E & Brdstx| et&Lict

Neptune2 F 2| %{2| AZTI0| M GremlinGroovyScriptEngineCH4l ANTLR B AIE5tE2Z tH
=, I2t0|E{8t £ = bindings §4& XISt R| E&LICH MatA] Thet0lE s A z
Neptunedl M E|X| &t &LICt Neptune= AtE5tH et o 2 miatO|Est 6t #HEIE U= aHE
ME T etmErLICH ek M ChE ot Z 0| s X5t 810] Ol NI E EHestE = U&LICH

String query = "g.V(1)";
List<Result> results = client.submit(query).all().get();

TinkerPop &7

Neptune2 €7 22 Y7 3tEl 2el4 0IFE KIHetX| E&LICH o & 04, Groovy 2HUIME
single2 AM&3H{oF 5,
org.apache.tinkerpop.gremlin.structure.VertexProperty.Cardinality.single2
A-&sted of ElLich

UH fE2 ItEt0lEe RS2 A™ELID

SEE U Class
id, #, ##4, # org.apache.tinkerpop.gremlin.structure.T

M

i
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https://tinkerpop.apache.org/javadocs/current/core/org/apache/tinkerpop/gremlin/structure/T.html

Amazon Neptune

AR 7H0|E

T.id, T.key, T.label, T.value

set, single

asc, desc, shuffle

Order.asc ,Order.desc ,Order.shu

ffle

Hi#, ##

Scope.global , Scope.local

##, first, last, mixed

normSack

addAll, and, assign, div, ##, min, minus,

mult, or, sum, sumLong

keys, values

BOTH, IN, OUT

any, ##

Java I &=

org.apache.tinkerpop.gremlin.structure. T

org.apache.tinkerpop.gremlin.structure.Vertex
Property.Cardinality

org.apache.tinkerpop.gremlin.process.traversa
|.Order

org.apache.tinkerpop.gremlin.process.traversa
|.Order

org.apache.tinkerpop.gremlin.process.traversa
|.Scope

org.apache.tinkerpop.gremlin.process.traversa
|.Scope

org.apache.tinkerpop.gremlin.process.traversa
l.Pop

org.apache.tinkerpop.gremlin.process.traversa
|.SackFunctions.Barrier

org.apache.tinkerpop.gremlin.process.traversa
|.Operator

org.apache.tinkerpop.gremlin.structure.Column

org.apache.tinkerpop.gremlin.structure.Direct

ion

org.apache.tinkerpop.gremlin.process.traversa
|.step.TraversalOptionParent.Pick

Neptune2 X[ E[= Gremlin APl 0|2]|2| &]2| Java == Java EIO|EHEE| ZEE 9|
Il= HME Cist &8 XIYSHXR| f&LIC ol £01, java.lang. *, Date() &

g.V().tryNext().orElseGet()E HELIX|

Sf&Lch
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https://tinkerpop.apache.org/javadocs/current/core/org/apache/tinkerpop/gremlin/structure/T.html
https://tinkerpop.apache.org/javadocs/current/core/org/apache/tinkerpop/gremlin/structure/VertexProperty.Cardinality.html
https://tinkerpop.apache.org/javadocs/current/core/org/apache/tinkerpop/gremlin/structure/VertexProperty.Cardinality.html
https://tinkerpop.apache.org/javadocs/3.7.2/full/org/apache/tinkerpop/gremlin/process/traversal/Order.html
https://tinkerpop.apache.org/javadocs/3.7.2/full/org/apache/tinkerpop/gremlin/process/traversal/Order.html
https://tinkerpop.apache.org/javadocs/3.7.2/full/org/apache/tinkerpop/gremlin/process/traversal/Order.html
https://tinkerpop.apache.org/javadocs/3.7.2/full/org/apache/tinkerpop/gremlin/process/traversal/Order.html
https://tinkerpop.apache.org/javadocs/3.7.2/core/org/apache/tinkerpop/gremlin/process/traversal/Scope.html
https://tinkerpop.apache.org/javadocs/3.7.2/core/org/apache/tinkerpop/gremlin/process/traversal/Scope.html
https://tinkerpop.apache.org/javadocs/3.7.2/core/org/apache/tinkerpop/gremlin/process/traversal/Scope.html
https://tinkerpop.apache.org/javadocs/3.7.2/core/org/apache/tinkerpop/gremlin/process/traversal/Scope.html
https://tinkerpop.apache.org/javadocs/3.7.2/core/org/apache/tinkerpop/gremlin/process/traversal/Pop.html
https://tinkerpop.apache.org/javadocs/3.7.2/core/org/apache/tinkerpop/gremlin/process/traversal/Pop.html
https://tinkerpop.apache.org/javadocs/3.7.2/core/org/apache/tinkerpop/gremlin/process/traversal/SackFunctions.Barrier.html
https://tinkerpop.apache.org/javadocs/3.7.2/core/org/apache/tinkerpop/gremlin/process/traversal/SackFunctions.Barrier.html
https://tinkerpop.apache.org/javadocs/3.7.2/core/org/apache/tinkerpop/gremlin/process/traversal/Operator.html
https://tinkerpop.apache.org/javadocs/3.7.2/core/org/apache/tinkerpop/gremlin/process/traversal/Operator.html
https://tinkerpop.apache.org/javadocs/3.7.2/core/org/apache/tinkerpop/gremlin/structure/Column.html
https://tinkerpop.apache.org/javadocs/3.7.2/core/org/apache/tinkerpop/gremlin/structure/Direction.html
https://tinkerpop.apache.org/javadocs/3.7.2/core/org/apache/tinkerpop/gremlin/structure/Direction.html
https://tinkerpop.apache.org/javadocs/3.5.2/full/org/apache/tinkerpop/gremlin/process/traversal/step/TraversalOptionParent.Pick.html
https://tinkerpop.apache.org/javadocs/3.5.2/full/org/apache/tinkerpop/gremlin/process/traversal/step/TraversalOptionParent.Pick.html
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https://tinkerpop.apache.org/docs/current/reference/#console-sessions
https://tinkerpop.apache.org/docs/current/reference/#console-sessions
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gremlin> g.addV('labell').property(id, 'customid')
gremlin> g.addV('label2').property(id, 'customid')
gremlin> g.V('customid').label()
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https://tinkerpop.apache.org/javadocs/3.7.2/core/org/apache/tinkerpop/gremlin/structure/VertexProperty.Cardinality.html
https://tinkerpop.apache.org/javadocs/3.7.2/core/org/apache/tinkerpop/gremlin/structure/Vertex.html#property-org.apache.tinkerpop.gremlin.structure.VertexProperty.Cardinality-java.lang.String-V-java.lang.Object...-
http://groovy-lang.org/syntax.html#_escaping_special_characters

Amazon Neptune ALEXl 710|=

Groovy A&t

Neptune2 g2 A|%5tX| &L= Groovy BHE2 X|H5tX| A &LICH o47[ofl= =40 1+1), AlAE” =
£(0d: System.nanoTime()), B Ho|(of: 1+1)7+ =& ELICEH
/A Important
Neptune2 HtstEl 224 O|F2 X|RGHK| & &LICE o & S04, Groovy LEH0IME=

Xl2q
==

single2 AL&35H{of 5,
org.apache.tinkerpop.gremlin.structure.VertexProperty.Cardinality.single2
At & stz oF FLch

=t

Neptune2 2HE MIME &0 7|gher Ct S 2ESE KT LICH

Neptune= GraphSON 2! GraphBinary2| CF & tHHM & 72 & X| 25104 TinkerPopO| +&5t= ZE
A R Y|8 = EFLICH B2 SMO| URIEF ASE KRR ZHEELICH
- Apache TinkerPop E2I0|HHE AI&35l= 8 EEI0|HE BA[Mo 2 X|H5HX| o8 E20[H

o| 7|@gt2 M3 eLct S48t 0|R7}t @i 8 E2toIH £ 7(8F Al &2 48t 7|§ XEEg

QI A2 = st iMoo 2 =80 AA8 35t 7|88t 2 lLICtapplication/
vnd.graphbinary-v1.0.
« HTTPZ S35l Neptune0l 21Z23H= Z<S2 GraphSON 32| CHA| & of| & E R&application/
A

vnd.gremlin-v3.0+json; types=false2Z Q& 0| S&HX|2 29|

Ct.

« application/vnd.graphbinary-vl.0-stringde 2E& Z1E ZHEHE ZAIE 2
3o 2 HESI O E Gremlin 221 74 AF2 € [fEH YHtRdo

i8S SMAIRL

I.

ok
HO

N E

C
. LhoiX| ®Al2 B4l 0IR2 ot oM Yets o2 W3t 210l gio| =atoltot &7 A8 A
= obgln

MIME type Serialization Configuration
application/vnd.gr GraphSONMessageSer ioRegistries:
emlin-v1.0+json ializerVl [org.apache.tinker

pop.gremlin.tinker

Gremlin & 7™
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https://docs.aws.amazon.com/neptune/latest/userguide/access-graph-gremlin-console.html

Amazon Neptune

application/vnd.gr
emlin-v1l.0Q+json;ty
pes=false

application/vnd.gr
emlin-v2.0+json

application/vnd.gr
emlin-v2.0+json;ty
pes=false

application/vnd.gr
emlin-v3.0+json

application/vnd.gr
emlin-v3.0+json;ty
pes=false

application/json

GraphSONUntypedMes
sageSerializerVl

GraphSONMessageSer
ializerV2

GraphSONUntypedMes
sageSerializerV2

GraphSONMessageSer
ializerV3

GraphSONUntypedMes
sageSerializerV3

GraphSONUntypedMes
sageSerializerV3

graph.structure.Ti
nkerIoRegistryV1]

ioRegistries:
[org.apache.tinker
pop.gremlin.tinker
graph.structure.Ti
nkerIoRegistryV1]

ioRegistries:
[org.apache.tinker
pop.gremlin.tinker
graph.structure.Ti
nkerIoRegistryV2]

ioRegistries:
[org.apache.tinker
pop.gremlin.tinker
graph.structure.Ti
nkerIoRegistryV2]

ioRegistries:
[org.apache.tinker
pop.gremlin.tinker
graph.structure.Ti
nkerIoRegistryV3]

ioRegistries:
[org.apache.tinker
pop.gremlin.tinker
graph.structure.Ti
nkerIoRegistryV3]

ioRegistries:
[org.apache.tinker
pop.gremlin.tinker
graph.structure.Ti
nkerIoRegistryV1]

Gremlin & 7™

M

£

A
L

168



Amazon Neptune

application/vnd.gr
aphbinary-v1.0

application/vnd.gr
aphbinary-v1l.0-str
ingd

application/vnd.gr
emlin-v1.0Q+json

application/vnd.gr
emlin-v2.0+json

application/vnd.gr
emlin-v3.0+json

application/json

application/vnd.gr
aphbinary-v1.0

(® Note

o17|of EA|E %H 1
ofl CHaH REAMIS] 2obE 2{™ TinkerPop 4 71E0|=
3.4.30{ M  o|&f AEE|X| 2 3.6.001MH S

GraphBinaryMessage
SerializerVil

GraphBinaryMessage
SerializerVil

GraphSONMessageSer
ializerGremlinV1l

GraphSONMessageSer
ializerV2
with WebSockets)

GraphSONMessageSer
ializerV3

GraphSONMessageSer
ializerV3

GraphBinaryMessage
SerializerVil

(only works

A4 04
= o

4Ho

serializeResultToS
tring: true

ioRegistries:
[org.apache.tinker
pop.gremlin.tinker
graph.structure.Ti
nkerIoRegistryV1]

ioRegistries:
[org.apache.tinker
pop.gremlin.tinker
graph.structure.Ti
nkerIoRegistryV2]

ioRegistries:
[org.apache.tinker
pop.gremlin.tinker
graph.structure.Ti
nkerIoRegistryV3]

7| E{l0|E 2 TinkerPop 3.7.0 7|&2| O|&& LIEFLLICE O] 448 A
ME & Z3HMR. Gryo El2d35} X
2 MHERELICE GryoE HAIMS

M

£

Gremlin E& #H &


https://tinkerpop.apache.org/docs/current/upgrade/#_serializer_renaming

Amazon Neptune

MEJtHL 7|2Mo E A& Ste EEH0|H A0 AH83t= B GraphBinary2 2517
L} EBIO|HHE &z o|=3HoF & L}

Lambda EtA|

Neptune2 Lambda HHIE X|§5tX| et &LICH.

KHEX| et

Gremlin HHME

Neptune2 CtS Gremlin HHMEE X|{5HK| L &LICtH

* org.apache.
* org.apache.
* org.apache.

* org.apache.

tinkerpop.gremlin.process.traversal.dsl.graph.GraphTraversal.prograr
tinkerpop.gremlin.process.traversal.dsl.graph.GraphTraversal.sideEf
tinkerpop.gremlin.process.traversal.dsl.graph.GraphTraversal.from(o:

tinkerpop.gremlin.process.traversal.dsl.graph.GraphTraversal.to(org

& £0{g.V().addE("'something').from(__.V().next()).to(__.V().next()) Sl =
3= HE|X| at& L}

/A Important

O|= Gremlin #{2|& HAE EXLEE ELi= HME|EF MHEELICH.

K| H=X| ek =

Gremlin EtA|

Neptune C}S Gremlin EtAIE K|35t K| ek &LICtH

« Gremlin io() Et7|= Neptuneoi| A 2o 20t X|@HELICH g
7| HEHAENM AL E = UX|BH MT|0= AL E = gi&LICH.

Neptunel| Gremlin 2= 7|s

Neptunel| Gremlin #3122 graph HAI7F = £ &|X| §E&LICt CHE Eoi= Gremlin 7|S0| LIZ ]
01 A 2MH NeptuneO| SHE 7|52 XIHSt=X| 0427} Lt &Lt

M

£

Gremlin E& #H &
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http://tinkerpop.apache.org/docs/3.7.2/reference/#io-step

Amazon Neptune A-EX
graph 7|50 CH&F Neptune X|&
K| El= B2 Neptune JEHE 7|52 graph.features() BHAM BtEtE|= 240 SUELICH
ez 7|s g3 o7
HHt#H# true
ThreadedTransactions false
HH# false
Persistence true
ConcurrentAccess true
4~ 7|5 0i CHE Neptune X|#
He 715 M3t 047
## false
SerializableValues false
UniformListValues false
BooleanArrayValues false
DoubleArrayValues false
IntegerArrayValues false
StringArrayValues false
BooleanValues false
false
false
false

ByteValues
DoubleValues
FloatValues

A
L

A

X
o
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Amazon Neptune ALEXl 710|=

IntegerValues false
LongValues false
MapValues false
MixedListValues false
StringValues false
ByteArrayValues false
FloatArrayValues false
LongArrayValues false

HEIA 7|50 L8 Neptune X|¢

HEA 7|5 43t o7
MetaProperties false
DuplicateMultiProperties false
AddVertices true
RemoveVertices true
MultiProperties true
UserSuppliedIds true
AddProperty true
RemoveProperty true
NumericIds false
StringIds true
UuidIds false

M

A
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Amazon Neptune AEX
CustomIds false
AnyIds false
HEIA &4 7|sS0 CHEF Neptune X[
HEIA 24 T)5 443t o4
UserSuppliedIds false
AddProperty true
RemoveProperty true
NumericIds true
StringIds true
UuidIds false
CustomIds false
AnyIds false
#H# true
SerializableValues false
UniformListValues false
BooleanArrayValues false
DoubleArrayValues false
false
false
true

IntegerArrayValues
StringArrayValues
BooleanValues
ByteValues true

A
L

A

X
o
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Amazon Neptune ALEXl 710|=

DoubleValues true
FloatValues true
IntegerValues true
LongValues true
MapValues false
MixedListValues false
StringValues true
ByteArrayValues false
FloatArrayValues false
LongArrayValues false

AX| 7S CiEr Neptune X[

Ax| 7|5 g3t 047
AddEdges true
RemoveEdges true
UserSuppliedIds true
AddProperty true
RemoveProperty true
NumericIds false
StringlIds true
UuidIds false
CustomIds false

M

A

Gremlin E& 8 &5 174



Amazon Neptune ALEXl 710|=

AnyIds false

AR 44 7|50] CHEH Neptune X|2

AX| &9 7 g3t o7
## true
SerializableValues false
UniformListValues false
BooleanArrayValues false
DoubleArrayValues false
IntegerArrayValues false
StringArrayValues false
BooleanValues true
ByteValues true
DoubleValues true
FloatValues true
IntegerValues true
LongValues true
MapValues false
MixedListValues false
StringValues true
ByteArrayValues false
FloatArrayValues false

Gremlin & 78 &= 175




Amazon Neptune ALEXl 710|=

LongArrayValues false

Amazon Neptune0l| M8 k[= SPARQL E& td &

« SPARQLO| XM 7ts8t EE

+ Neptune SPARQLS| 7|2 YA M O|A HFA

« SPARQL 7|2 J2f= 2 0|E0| £o{=l Jpf=

+ Neptune0ll M X[ E|= SPARQL XPath M} &=
- 22| 2 Ydo|EE flEt 7|2 IRI

+ Neptunef| xsd:dateTime Zt

« Neptunel| E+ 25 £H gL M

* Neptune 2| ZI0| gfo| M|Et ALE
 Neptune, SPARQLOIM Equals H|x =%
+ Neptune SPARQLO|A HLE Slot EIEHEH X2

Amazon Neptune2 SPARQL J2{Z Z{Z| 10{1E FHE M CIF EE S EELICH
SPARQLO| M & 7tsEF E&E

+ SPARQL2 20134 3 21242| W3C SPARQL 1.1 #2| 210 HE Argof 2|5 Ho|EL|Ct.

« SPARQL YHIO|E Z2EZ 2! 2| ¢0{= W3C SPARQL 1.1 YH|I0|E Aol o|5H HolElLICt.

« TR EA0] AL SPARQLE W3C XML A 7|0} & o] 910{(XSD) 1.1 It E 2: H|O|E{ & 4] A}oro It
ELICt. Ol IEEE 754 AF(IEEE 754-2019 - £8 A+ A0l CHEH IEEE Z&. AHMIEH LIS
Wikipedia IEEE 754 H|O|X| & Zx)ot UX|gfLICt J2{Lt IEEE 754-1985 HT O|Fof =& I%
2 AbFol| Z & E[R| b &LICt

Neptune SPARQLS| 7|2 UZUAH O|A HFAL

Neptune2 7|2X 2 Z SPARQL #HE[0| AFE CHS HF Al
Aol HFEATE FIHE O|E 2 HEFHAAIL.

[
>

Solgh LIt RHAIEE L& 2 SPARQL

SPARQL & 7™ &= 176


https://www.w3.org/TR/sparql11-query/
https://www.w3.org/TR/sparql11-update/
https://www.w3.org/TR/xmlschema11-2/
https://standards.ieee.org/content/ieee-standards/en/standard/754-2019.html
https://en.wikipedia.org/wiki/IEEE_754
https://www.w3.org/TR/sparql11-query/#prefNames

Amazon Neptune ALEXl 710|=

 rdf -http://www.w3.0rg/1999/02/22-rdf-syntax-ns#
 rdfs-http://www.w3.0rg/2000/01/xrdf-schema#

« owl —http://www.w3.01rg/2002/07/0owl#

 xsd —http://www.w3.0rg/2001/XMLSchema#

SPARQL 7|2 2= 2! 0|20| Eo{=El =

Amazon Neptune2 EZ[Z0tC} O|F0| Y= e ZE AZFLICL 7|2 J2iZ= 0|80l U= 2E
agjzo| xeto 2 Mo|gLct

0

F{eloi cHet 7|2 aefz

FROM NAMED2I Z2 GRAPH 7|¥E = 722 S5l 2= & HAMoZ X|™H35HK| &8 11 SPARQL
FHElE MESHE 8 Neptune2 &4 DB QIARAO| BE EFIEE nB{FLICH o€ Eo{ IS A
2/= Neptune SPARQL HIEZQIEQS| R E EZ|EE Htet&Lich

SELECT * WHERE { ?s ?p 20 }

17l o|&re| = ol LIEIL}E triples

rir
c
r
;
c

7|2 JeHZ ALZFof CHEF A2 SPARQL 1.1 FH 2| 2104 AFZFo| RDF LI O[E MEE FHZESHAAIR.

2L, M EE olo|Eoi CiEt o0l (e ZeiZ X|H

k

EEZE2 EC, & E= HO[o|EE If O|FO0| U= Z2i=E XIH5HK| 22 Neptuned| A URI
http://aws.amazon.com/neptune/vocab/v01/DefaultNamedGraphZ HOo|El O|E0| /U&=
CHA| 2= & ArSErLict.

2

EB|E 7|8t EAIZ AL& 3104 Neptune Load 22 & st
namedGraphUri ItZtO/EHE AI&5t0o1 ZE EZ|E0| AHE
Ct. Load B&A 20 CHEE AL 2 the section called “Z2H 2

parserConfiguration:

Fo|&0| = ez & X8 = U&U
C

ol

T EHHE HZstEAR,

0.|.|.|'[|

/A Important
O| mf2tO|E{& A& 3tX| 2t O|F 0| /= Jei=& X|I'H35 K| efo™ CHA| URL http://
aws.amazon.com/neptune/vocab/v01/DefaultNamedGraph2 AF& & LICt

O|E20| = aEH= cHg% HAIZCZ X|Z35X| & SPARQL UPDATEE S8l EE|ZE2 25t 8
20|Z O| O|E0| YeC

SPARQL EZ AH &% 177


https://www.w3.org/TR/sparql11-query/#rdfDataset

Amazon Neptune ALEXl 710|=

#E 7|8 B4 N-QuadsE AtEstod Ci|O|E{H|o]A o] EE|ZOICE O|F 0] e A= E XIEY = U
&LCh.

(® Note

N-QuadsE AtE35tH 0|50| = JeiZ=E HIY & = JU&LICt ol R http://
aws.amazon.com/neptune/vocab/v@1/DefaultNamedGraphE AtEEtLICH.
namedGraphUri ItAM 714 S M2 AF& 3504 N-Quads®| O0|§0| /& 7|8 Jei= & R
&+ UA&Lch.

Neptunedll M x| E|= SPARQL XPath MM X} &4

SPARQL EZ& &2 AIE83IH SPARQL A El0| &% 758 XPath MAXH &+ MEE X|HE = U
&LICt Neptune A CtE 1 22 MRt &8 X[RHELICH 047|M xsd HF A= http://

www.w3.01rg/2001/XMLSchema#Z & O|E|L|C}

* xsd:boolean
* xsd:integer
+ xsd:double
« xsd:float

+ xsd:decimal
* xsd:long

* xsd:unsignedLong

2l & HHo|EE fIE 7IE IRI

Neptune 2{AE{0|= of2] X=X QIET} Q7| W Z0i| HE| E= YO0|EL| 2H URLE 7|E IRIZ
A5t SO IRIE 2l M ol & x| et Ayt Yl = J&LcH

ATl ZI2[A 1.2.1.08E Neptune2 BAIX 7|2 IRI7I 2o 87} otd B 7|2 IRIZ http://
aws.amazon.com/neptune/default/E AL ELICH

Cte 2EAUME 7I2 IRI7t 2Fo| Y& Lct

BASE <http://example.org/default/>
INSERT DATA { <nodel> <id> "nl1" }

SPARQL EZ AH &% 178



Amazon Neptune ALEXl 710|=

BASE <http://example.org/default/>
SELECT * { <nodel> ?p 70 }

http://example.org/default/id nl
J2{Lt o] 2™ol= 7| IRIZF Z&E|X| et&LC.

INSERT DATA { <nodel> <id> "nl1" }

SELECT * { <nodel> ?p 70 }

http://aws.amazon.com/neptune/default/id nl

Neptunel| xsd:dateTime 2}

H5d 2| O|RZE Neptuned M= & Emb/AlZt 22 EHH MAA(UTC)Z MEELICH ol 7| 5t
Y L7 Ol? EEMez SHELICH

AZICHE X|H3tE dateTime (2 ®235H Neptuned M= 2H2 UTCE HHEHst D ST Al
E HELICH O™ O g, LIS 0l dateTime 22 A5t O 22 HEH AlZtCHe| AlZto| of
TCE EA|Z|H e AlZFCi7E FRRUX| o ol & += gigLCt

|'II 0

i
c o
0

Neptunel| E+ 8 L+ 4 M
Neptune2 CtZ1 Z0| SPARQLOIM S 28 £5H 2t2 Mg Lch.
Neptune2| SPARQL NaN *{Z|

Neptune®l A SPARQL2 #Z|0f NaN /2 ME & = U&LICH 1= 2} quiet NaN 2 Atolof= FEHO|
QA& LICH Neptune2 ZE NaN 22 quiet® FZ LIt

o|OlAt NaNE T 3L 7L 22 Zh2 91O D2 NaNg HIZE 4 giaLith & o|EHoz Himol
B 20|l 9= NaN 24 CHE Z0| of ZATE UxISHR| berLIE

SPARQL E& 1H & 179
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Amazon Neptune ALEXl 710|=

5t X|2F XSD AL M= 5 xsd: double EEx 51
&2 NeptuneOll A IN EE{, ZE E3A0| 535 QAKF L HEFH UR| A|HEN(AFS THE 0| ZHX| £ k|
3 L

off NaNO| RIZ)dl = M FL|Ct.
Neptune2| SPARQL S8t 2t %2l

Neptune0i A SPARQL # Z/of| IN

EE -INF 2 AEE £ JI&LICH INFE CHE %At g2 2
2t 2 |3k -INF= CHE A & e 7te

I-lI""

LRIt FE27F JE F INF 22 4o ZAH g0l M2 SSatH Bl LICHM: £F -INFE 0|5

Neptune2 &= 0 {2 F & Qi 022 EHLICL &+ 0 22 ?E0 A8 + UXIEF Tl O[EH|
olao] 7| x| gfel £ ¢i= 0t SLUSHAH HIwEL

Neptune 22| 20| Zto| Al|gh Ate

Neptune SPARQLS| XSD H=, &8 A+ 2 108 49| ME A 7|E 64H|IEZ A& LICH
2 2t2 M85l InvalidNumericDataException @&/ 7}F &h A ghL|C}

Neptune, SPARQLO| M Equals H|w =%

sdAlof CHEt 3%l =218 ™Mo gtLct 047|M ZF E3AI2 true, false EEE
&LICH SPARQL 1.1 AF2Fof| Ho|El 80 5ol CHEt 7|2 A|MHEIR FILTER
ZHo =3 1= d|wof M8E|H, AtZo| AR ZoM HAIMOZ HIwE 4= ¢l= Hlo|H RS HI

Ol S%2 = ofx|et Z ol H&Xo|x| g2 A& Zellg & A&LICh

<http://example.com/Server/1> <http://example.com/ip> "127.0.0.1"*<http://example.com/
datatype/IPAddress>

22| 1:

SELECT * WHERE {
<http://example.com/Server/1> <http://example.com/ip> ?o0 .

SPARQL E& 1H & 180
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https://www.w3.org/TR/xmlschema-2/#double
https://www.w3.org/TR/sparql11-query/#func-RDFterm-equal
https://www.w3.org/TR/sparql11-query/#OperatorMapping

Amazon Neptune ALEXl 710|=

FILTER(?0 = "127.0.0.2"~"<http://example.com/datatype/IPAddress>)

22| 2:

SELECT * WHERE {
<http://example.com/Server/1> <http://example.com/ip> 7o .
FILTER(?0 != "127.0.0.2"~"<http://example.com/datatype/IPAddress>)

2134 1.0.2.1 O|F0fl NeptuneOllM AL 8 7| SPARQL AIHEIS A5t & 22| 25 ¢l ARtE

HEEHgrLICH 3 OolfE AF2AE X|IH ClO|E{ @Al <http://example.com/IPAddress>0i CH3EH x|
El HWAIM H|Z 7El0| e 2 70 := "127.0.0.1"~<http://example.com/IPAddress>0i
CHEH Hote ) 20 = "127.0.0.2"~<http://example.com/IPAddress>E false7} OFL|Z}

errorE MUV MEALICH Aotdo = F H FHE[e| 2H HAE errorE AHELICE F e
2F0Merrores 2 £5FM0| EHELI TS FLICH

2lA 1.0.2.158E{ Neptune2 AFol [t 2t SPARQL £S5 4| ¢1ARIE & HMELICH AITIO| AH X}
o| 2l H|lm =7} LHZE CilO|E{ Al Zhof H|m sl &dol CHE £V &S Holg = e Qd4kXl &
Ao]| CHEt SPARQL 1.1 B2 &I X5HAA|L.

O SME AF235I™ Neptune2 ZIE{H Zt1} CIO|E| E4|0| FEMOZ ZI2 AR MK OHE Zof &
|Zdo 2 Mo|E|X| &2 £ O|o|E| ¥HAIo| HIIE trueE HWItstn O X| &tom™M falseE HWIHEML
.l

ore
C}. errore= O AR0| L MAT|X| et&LCt

Olz{st MZ2 AIMEIS AFE5HH F Hmi 2I2|7) Bl Ao CiAl "127.0.0.1"A<http://
example.com/IPAddress>E Et&t&tL|C}

Neptune SPARQLO|A HL|E 5ot 2IEEH A

XSD A|THEIR integer %! decimal2 A Q|8 2t
et Hol= 24t FAIE 2 HRIZE NMEELICH o &
L

ICt. O] HRIE HojLt= BE U2 K&K I2 W22 l*—’F—E!LIEP.

S4lo| zt HRIE HoiLts 2lEHE gt 2 g sted Al (0f: xsd:byteE E2IEIH 2L 9992 M5t
£ B9)st™ Neptune2 HFES &5t HLE At2X| o1 HR|E Bloit 2f2 Ji= AL ELICH. st x| BF &
g A2 BlEE 22 LE = o7 MEo A gtez | X|=X| ef& LT

HO|El xsd:byte Zt HPIE Sl0iLtE= ZLOIEHE Neptune "999" M xsd:byteE AL ELICH 3t
Xl“ olo|E{H| o] A 0f of24Et 7I0| FXIZ|H 2rF THEO| ZHA| |X|0| A 2 e UX| ATHE]O| AT A
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https://www.w3.org/TR/sparql11-query/#operatorExtensibility

Amazon Neptune ALEXl 710|=

S8 4+ AUBLICH HWIE Hoiut BlEfHS £/ L2 FTEIR| o47| 2ol Y TEIS NBY 4
ct.

=
re=1%

SPARQL 1.1 A= 2| 244AHE numeric-operator-numeric, string-operator-string,
literal-operator-literal A|o| @ENZ HO|&LICt Neptune invalid-literal-

operator-numeric-value2t Z2 H| H| HAAKIE AJE = eigLCh

H)I

Amazon Neptune2| openCypher AFY 7

openCypher2| Amazon Neptune EE|AE LEIM O 2 $4Xl openCypher At (Cypher # 2| 210 & =
7 9)o Ho|El M, odAMXL E# A & Al LE S K| HELICE openCypherd CHEH Neptune X|¢42]

gh7let Ato|™2 oS Z&Lch

Amazon Neptune2 openCypher ALY H2|& EloLt= 0] 7Sk X|BELICt RHAIEH L2
Amazon Neptune2| openCypher & MME XM 2.

(® Note

CypherQ| $4xl| 731 E! Neo4jol|= 2|0l M 1= 8 openCypher At A X|§45HX| b= 7I%0|
Z8tz|o] & LICH 347 Cypher Z=Z NeptuneL £ 00|21 8j|0|MetE B AHAISH LIS
Neo4joll CH$t Neptune2| 5 2t4 & Neptune®| OpenCyphertf| M AlZiE| = = Cypher —?—4E|E
MESHE FEsAL.

Neptune 2| openCypher 4 x|

Neptune2 HCHE 2A=Z0| gicW CIZ H

jo
Ral
o
o
r
o

« MATCH - X|¥E|H, shortestPath() L allShortestPaths()E $XH K| E|X| ot &L|C}.
« OPTIONAL MATCH

« MANDATORY MATCH - TXH Neptuned| M= XIHE[X| & LICH 3tX|2H Neptune2 MATCH {20
M ALE X XIE ID 2k 2 K| ELICH.

« RETURN - X|®E|X|BF SKIP EE= LIMITO| CHal Z3=40| ofl Ztat &7H Al 5t BE oY
LICt 0o & E0f, CtS2 A 2 S35HK| ot &LICH

MATCH (n)
RETURN n LIMIT toInteger(rand()) // Does NOT work!

openCypher AtY 75 &= 182


https://www.w3.org/TR/sparql11-query/#OperatorMapping
https://s3.amazonaws.com/artifacts.opencypher.org/openCypher9.pdf
https://s3.amazonaws.com/artifacts.opencypher.org/openCypher9.pdf

Amazon Neptune ALEXl 710|=

« WITH — XK|®E|X|BH SKIP EE= LIMITO! CHal Z4%40| obl Zfot &7 A28t ARE oL
Ct. ol & E01, CtE22 X 2S5t X| f&LICt

MATCH (n)
WITH n SKIP toInteger(rand())
WITH count() AS count
RETURN count > @ AS nonEmpty // Does NOT work!
« UNWIND
« WHERE
« ORDER BY
« SKIP
« LIMIT
- CREATE - Neptune2 AL&3tM CREATE #H2|ol ALE X XIH ID k2 BHE &= U &LICH
 DELETE
« SET
« REMOVE
« MERGE - Neptune MERGE #HZ|0|M AL A X ID 2t 2 K| LICH.
« CALL[YIELD...] - #X NeptunedtlM= X|HE[X| L& LICEH
« UNION, UNION ALL - &{7| & #iElz X|HEIX|2H Y 2{2l= s X|H K| et &LCh.
« USING - USING= &I HHH 1.3.2.00{ A X|HEILICH XtAE LIS 2 FE| TIEE FESAMLR.

Neptune2| openCypher 934t A} X|&
Neptune2 HCHE HZ 0| gieo™ CtF QIAHAHE K| ELIC
Uk HAARKE

 DISTINCT

- BHE SlEIE Bo| S HHATE . HMK

2

4815 QAArR}

« + 5t 7| Q4kR}
o - HHZ| ALERL

openCypher At #78 & 183
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AR 7H0|E

Amazon Neptune

ME QLRI E #aan #i##.

. AT

H|I 44K}

t7] QI4ERE.

e =[5

o

Lot

LRI K|

lT <ECt &S oo

5}

+ B oL 22, 28 EE Yol HRE A

Lt

_?I:I

L = S PN ) PN

)

+ 5 a7t B2, 85 T U Z2E M

Lot

Ct 37U 28 A&RE7E X3

>=H

a

P

5}

« IS NULL

« IS NOT NULL
+ STARTS WITHE

Lt

ol 2 |9

i QI ololE 7} 2xtd

Z4 Al
=

Lot

| Clo|E{7} EXtE Q] B¢ x|

s¢!

74 AH
==

« ENDS WITHE=

K|t

o
T

| 74

o
—

§ &2l ololE 7t 22Xt

Z4 Al
==

« CONTAINSE

-t

o
I+

* AND

OR
« XOR
* NOT

184

A
m

Kh

=
(=]

openCypher AbYF 77



Amazon Neptune ALEXl 710|=

« IN(S 50| 50| JA=X| &)

Neptune2 ECHE 2A1=0| g™ ChE EFAS K| ELICH

« CASE

« O| [1 EAI2 &M NeptunedlM =, 2HH| EE= B LI SH2 2 AHAHEl &4 F|of KM A5t
£ Ol X|ME[X] ef&LICH o & S04, CH32 X SotX| &f

k

MATCH (n)
WITH [5, n, {key: 'value'}] AS list
RETURN list[1].name

Neptune2 HCHE 21=0| g™ Ch3 &+ & KIHELICH

L

Azt g

coalesce()

endNode()

* epochmillis()
* head()

* id()

e last()

* length()
 randomUUID()
» properties()

e removeKeyFromMap
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« size() - O|2HEEE HAMEE X IHE EFHA, S5 U EXH0IE ALSE = JU&LICH
« startNode()

* timestamp()

* toBoolean()

 toFloat()

 toInteger()

* type()

A

o

_JIK_

« avg()
 collect()

« count()

* max()

e min()

* percentileDisc()
e stDev()

« percentileCont()
* stDevP()

e sum()

* keys()

« labels()

* nodes()

« range()

« relationships()

e reverse()
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« tail()

I
o

8 g - 2R
* abs()

« ceil()

« floox()

« rand()

round()

* sign()

« atan()

« atan2()

* cos()

« cot()

« degrees()
* pi()

« radians()
* sin()

« tan()

openCypher At & &4
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HO

N

o

A
e

« left()

e« 1Trim()

» replace()
« reverse()
« right()

e rTrim()

* split()

* substring()
* toLower()
* toString()
» toUpper()

trim()

AEXHE9|

o

A
T
## ## ##E K NeptuneOl M K| E|X| et &LCt.

Neptune & openCypher 731 ME HE

& M M0{ M= openCypher2| Neptune T1340| openCypher At 1t CEE 7L} T HYIE Ho{Md = U
H

gig dBELCH

nr oL

Neptune2| 78 Zo| AZ(VLP) B7t

7ted Zo| ZZ(VLP) B7IE Sl A=A = 7t B2 E FopHL|ct 2ol B2 ZolE AE
SHX| 2 = U&LICH F7| =& & X|5t7] {8l openCypher AFX M E £€F MY 2 AX|E Z|CH

g H =35t = X|FgfL

VLP2| 42 Neptune 732 444 S 4| E|of Chal A4 ZtBH X|2EHCHs 0l A openCypher AFZHof
M elo{tL|Cct CtE 2|2 AlsstL|Ct.

MATCH (x)-[:route*1..2 {dist:33, code:x.name}]->(y) return x,y
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x.name 54 S4| EHE 2 &7t otL|2E, O] HE|E A™StH Property predicate over
variable-length relationships with non-constant expression is not supported
in this release. MIA|X|2} &7 UnsupportedOperationException Z21t7} ghAstL|CH.

Neptune openCypher T+312| 2IA| X|®(Neptune Cl|O|E{H|O|A 1.3.1.0 O3})

Neptune2 #4Xl openCypherQ| &A| &4+E Aoz X|HELICH YAl K82 DateTime H|O|E
K2 RN

Ol datetime() &= CHE2 Z0| R UTC 2™t & A[ZHE 7HX{Q = O A8 E == /JU&LICH

RETURN datetime() as res

et Alzk S & AlZHO| 25 ol X|HElE SA B StLZ BEE "EMTAIZ Aol &
_|

4 X=2 1
HA — =
Lo 2 EAE = A&LICH

k)
o
fn
rir
ur
=
o2
I

* yyyy-MM-dd
* yyyyMMdd

* yyyy-MM

* yyyy-DDD

* yyyyDDD
*Yyyy

* HH:mm:ssZ
* HHmmssZ

* HH:mm:ssZ
* HH:mmZ

¢ HHmmZ

* HHZ

* HHmmss

* HH:mm:ss

* HH:mm
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* HHmm
* HH

O Al

RETURN datetime('2022-01-01T00:01') // or another example:
RETURN datetime('2022T0001')

£ 1 2 Neptune openCypherl| 2 & EM/A|ZE 2t2 UTC 2t 2 MEE(T HAE L|CH

Neptune openCypher= statement A|AIE AFSELICE &, 2| 7|2t L] S et QIATE A[ZHO]
A ELICH SYet EFHTM LYo OHE HE|= CFE QUARE AlZtE2 ME8F £+ U&LUTH

ok

Neptune2 datetime ()0l CHEt £ LHOA B +E MEst= W& X|stX| St &LICH 6| § Sod, T

22 S5 eauio,
CREATE (:n {date:datetime(tostring(2021))}) // ---> NOT ALLOWED!
Neptune datetime epochmillisZ ¥4&tst= epochmillis() &8 XIHELICE oAl

MATCH (n) RETURN epochMillis(n.someDateTime)
1698972364782

Neptune2 Xl DateTime Z4A|0f CHEH CHE & & ALMKR(O: Hot7| I 7 [)E XIRetX| ef&L
CH.

Neptune openCypher #812| 2] A| X|?(Neptune Analytics 2! Neptune Database 1.3.2.0 0|4})

OpenCypher0il CHF CHS R/ A|ZH 7|15 2 Neptune Analytics0ll & ElLICH EE= P2 E
ml2t0|E{E AF25104 Neptune 217! ZIZ|A A 1.3.2.0 O| A0 A CH2 /A2t 752
DatetimeMillisecond=enabled &d3le = U&LICH BEZE0|AMO0| 7|52 AFE 5t 20 Y
3t XEAMIE LIS 2 MME AR SHMIQEH A El /Al ZE X[ $.

o de|x BHelz gLt (0l &

0%

. g
ZE K=& AolA&LICH

1 IR/ Al E[EE 2 HEIXTE 0! Bz
RA )

CREATE (:event {time: datetime('2024-04-01T23:59:597')})

# Returning the date returns with 000 suffixed representing milliseconds
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MATCH(n:event)
RETURN n.time as datetime

{
"results" : [ {
"n" : {
"~id" : "@fe88f7f-a9d9-470a-bbf2-fdedd5bf1la7d",
"~entityType" : "node",
"~labels" : [ "event" ],
"~properties" : {
"time" : "2024-04-01T23:59:59.000Z"
}
}
1]
}
. KMEE 44 EE 57 ATE Sl datetime() H+E EY 4+ UTE x|942
S O|™ol|l= CtZ #E[7} 7ts5HX| ek k& LICt

& 450f CHEH SR/ AIZH):

// Create node with property 'time' stored as string
CREATE (:event {time: '2024-04-01T23:59:597'})

// Match and return this property as datetime

MATCH(n:event)
RETURN datetime(n.time) as datetime

7+ Aol LR AIZH):

// Parse datetime from parameter
UNWIND $list as myDate
RETURN datetime(myDate) as d

« O[M| 2ol AS T BR0M HEE IM/AIZE S8 MY = U&LICH

rot
IS

Ho| EXtE £H0M CHE SH2 2 IM/AlZE KHE:

// Create node with property 'time' stored as string
CREATE (:event {time: '2024-04-01T23:59:59Z7', name: 'crash'})

// Match and update the same property to datetime type

2fLICt ol & §040] 7|

openCypher AFYF 77
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MATCH(n:event {name: 'crash'})
SET n.time = datetime(n.time)

// Match and update another node's property
MATCH(e:event {name: 'crash'})
MATCH(n:server {name: e.servername})

SET n.time = datetime(e.time)

S/ AIZE S8 E AEsH0{ WEIDIE0M =EE YE e

// Batch create from parameter

UNWIND $list as events

CREATE (n:crash) {time: datetime(events.time)}
// Parameter value

{
"x": [
{"time":"2024-01-01T23:59:29", "name":'"crashl"},
{"time":"2023-01-01T00:00:00Z", "name":"crash2"}
]
}

o
jo
it
B
Q'I_l
>
>

- 1S08601 ™/AlzE HAlol O 2 ot HES KIRELICH REMIEH LIS 2 ofel B

o

Kzl A

R/ A ZE 22| A2 [Date]T[Time][Timezone]O|H, 017|M T= FEAFILICH. BA|X A[ZHCH7E XIS
Z|X| gtem™ UTC(2)7t 7I1E2te2 ZHEELCH

I_I:i/\

Al ZHCH

R AlZE 2RFA0] A|ZFCH7F Q)
AL CHAl ZE AF8 3104 UTC AlZh
Ct.

W2 o= AP L AlZkCH OE“'OI 02 B2 <lo| AlZHcH M5
o

= = A
£ LIEHd = d&LIch X[HElE Azl Bl -14:00~+14:00 L]
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=

AlZECHZE @A7ALE AlZHCH7LH UTC(2) 2! B RIElE o

-]
oot
i
ro
ul
0jo
|
my!
>
r
o

(@ Note

DDDE 0015 E 365(8'd 7I& 366)7HX|2] ¢ QYU LIEtHNE Ma S-S LIEFHLICE of
E 5012024 222 2024'A 12 224 LIEFHLICH

* yyyy-MM-dd
* yyyyMMdd

* yyyy-MM

* yyyyMM

* yyyy-DDD

* yyyyDDD
%%

Z o|2|o| A|ZFCHE MEstH X[ El= d 40| kg2 = MetELCh

* yyyy-MM-dd
* yyyy-DDD
* yyyyDDD

XHE|lE IR H[E 1400-01-01~9999-12-31 I L|C}.

Time

TimezaoneO| i7{L} A[ZICHZH UTC(Z2) Q! B2 XIHEl= AlZt EAl2 Ch3at 2 &Lt
* HH:mm:ss.SSS

e HH:mm:ss

* HHmmss.SSS

* HHmmss

* HH:mm
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* HHmm

* HH

Z 0l2lo] AIZHHE MEi5EH KIMEIS AlZH HAlo| g2 2 Mg

e HH:mm:ss
* HH:mm:ss.SSS

Neptune openCypher 210{ A|ZHE|O| X} 0|7

Neptune2 = E 2 2t7| IDE H=7t ot EXHUZ LIEFHLICEH IDE HIOIEH 2EHE S35l M3 E ID2
Z&aLch Hof HdAamo|AT Qe AL HAam oA IDE T8t ZtLICH et id &+ &
&= Al EAMES PHetghoct,

INTEGER C|O|E{ 382 64H|EZ M|SHEILICI TOINTEGER &+E AI25ldiH & B85 Ae™EE
EAY S M2 HEE I 84 242 LLONG_MINSZ Z 2|1 4 ZH2 LLONG_MAXZ EZlL|C}

O Al

RETURN TOINTEGER(27100)
> 9223372036854775807

RETURN TOINTEGER(-1 * 27100)
> -9223372036854775808

s

JP)

Ad
(=)

openCypher CREATE= Ct& Zf £ M3 X| 2L X|BF Gremling At&35t0{ M+dEl G| O|E{(Neptune
Clo|E{H|o|A) EE= CI|O|E{E ZE % (Neptune CIO|E{H|O|A L Neptune E4A4) EXHE £ l&LIC.
Neptune openCypher0i| M Ct & 7t 88 Y745t 2t & stLvF Q|2 MEir|o] H|A™E A 27} /S
MELICH

openCypher At #78 & 194



Amazon Neptune ALEXl 710|=

Neptune 12 = H|O|E{ 2 &

Amazon Neptune Z12{ = Ci|O|E{Q] 7|2 e 2lAaA 7| T (RDF) #HELF FAHE 42|
(F1E) 24 2]LICH Neptune =2 Wl |xl= CtS Z&LICh

* subject (S)
 predicate (P)

* object (0)

* graph (G)

Zt == StLk o|&f ol 2lAA0 CHEt O{EME O|F = BLICH B2 F 2l4aA ALofof Z2HAI7t IS
2 ML ElAA0 £4(7)-2t Hlof)S AT 4 UALICH A= TR 22 YKoz Bo| 5
AHE MZE 4 QaLich ol Bl BAH EE 44 RS MTELICH s BH = 54 2ol of
AeL|ct o & E0f, CtE&3 Z &Lt

HHElA AJHEXE S @{X[ol, CHef HEIA AlEXEE 0 /IR0l AX| 2flolE2 P 2Ix|ol| X{E5t0q
E 7|_

—
44 718 P SIRlol, 4 22 0 YUxlol MF S0 S42 EHY 4 9

o>

L

TRE ElAA AWRL s HE 2 HEo| I E MBI

Neptune2 CHF 22| AL A EA| 2t 2 /K| 2Elst= oded QE A0 Y MY stX| ef&LICH CHAl E
MUZIo| HE 2 Mt QR AC| 7S 8HIOIE AlEXIZ CHA|ELICE.

+ S, PEE G AN S01Z £ Ak DE ABK EA| 22 023 WAISR M0l MEEL

ﬁ[] il
Hd
rin
Pl
0l0
Pal
FH
>
N
rjo
1n
X
L
o
[=)
Rl
0
m
Kl
ro
I
[>
=3
rir
w)
Hu
FH
Pal
[
r
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SMLZlolE AH XF EAI 28 value_to_id QIEA 0| gHIO|E D2 24 DjLste 7|50 X8
Elof L.

Zf 2 7]ol et 8HEO|E IDo] JYE nfEE F QHEA & stLtel 2tol MEF Lt

« id_to_value QIHIAE L Q13T £ 767H}O|E 0|22 AL A EA| Ztoll IDE o= §HLCH
F

grE XIgstHLE X EstR| g2 = U&L

HE ez g FElstes ¢ 2 #E /Xl Cistod gf A
| H |_||:

Ch #2le XI-E 2t MEtol dRlsteE ZE #HEE Bt

o

_

Neptune2 QUHIAE AFE5t0{ JeHZ 32| HEHE AT LICH o248t QIeA = Jef = AX|9

Ul 7tX| 712 7 240! Subject(LPG2| &4 HEIA), Predicate(RDF) &&= Property &= = Edge
Label(LPG), Object(LPG2| CH&f HEIA EE= &M Z)), Graph(RDF) &&= Edge Identifier(LPG)0i| 2
M.=.I—|EF ol 47H——| He 74 24 f|x|ol= 16(274)742] 7t 8t UM A THEO| U&LICH 6712 1=

AE AME5t0 AZMSHT EHEZE ER el0/ 1671l HEHE BF 228X 2 HElgd = A&t &
HE B OIHAL M2 [12 £ ME BT U 7ol SI7l 22 FAE JIE ASTLIC 16710l A
AZBEE BF E&ste #HEe 84 elHAQ 7tsE T8 & St CtEot 2 &L

Access Pattern Index key order

1 ???? (No constraints; returns every quad) SPOG
2 SPOG (Every position is constrained) SPOG
3. SP0? (S, P, and O are constrained; G is not) SPOG
4., SP?? (S and P are constrained; 0 and G are not) SPOG
5 S??? (S is constrained; P, 0, and G are not) SPOG
6 S??G (S and G are constrained; P and 0 are not) SPOG
7 ?POG (P, 0, and G are constrained; S is not) POGS

. ?P0? (P and 0 are constrained; S and G are not) POGS
9. ?P?? (P is constrained; S, 0, and G are not) POGS
10. ?P?G (P and G are constrained; S and O are not) GPSO
11. SP?G (S, P, and G are constrained; O is not) GPSO
12. ???G (G is constrained; S, P, and O are not) GPSO
13. S?0G (S, 0, and G are constrained; P is not) OGSP
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14. ??0G (0 and G are constrained; S and P are not) OGSP

15. 7??0? (0 is constrained; S, P, and G are not) OGSP

16. S?0? (S and O are constrained; P and G are not) 0SGP
Neptune2 7|2XM2 2 67H2| QIEA & 378+ 2F M 2 S X|EHL|C}
« SPOG - Subject + Predicate + Object + GraphZ FME 7|8 AFSELICH
« POGS - Predicate + Object + Graph + SubjectZ FME 7|2 AFSELICH
« GPSO - Graph + Predicate + Subject + ObjectZ F&E 7|8 AFErLICEH
0| 37Ho| QIHlA = 1% UpHAQl HMA HE 5 B2 FE2 X2IFLICH 67471 ot 37He| A &
QIABH RIS AZH U TE{Z! 10| HHE HHAE XIY5HE O BB 2lAATt 27 HoiSLIC
0 & =01, SPOG QIHA = HHEIA L= HEIA Gl £ AHXL S QX[ MF AVt QI E Ol &
2801 X 3|E S ELICt POGS QIHIAE P X0l HEE AX| = &8 Blo|E0F HIRIEE B
2EH0l ANAE SI8E LI
B2 ¥7| /et 2 =ZE2 API= €8 {XI7t EiX|D LHHX| &|x[= QA AME Sl &2 +
ULE HHX|E B IEE FELICH Neptune B QHEA & 5tLtof| CHE QIEA 7| &=Aoff ) &
BT RIR[E 7| HFAMR ZER o2 M He| ATHE s-5to] LTl !X LX|tE ZE B2 A
ghlct.
J24L} NeptuneO| 7|2 XMoo 2 MMGHK| ot B QHA & st 2 2 FHEREH ZHXE &
g U dursF =3 0SGP QIHIAQILICE CHAl Z7|EXMo = Neptune2 {all P x POGS}& QL2

=
AMSHE O AFRSHE WE QM A O] Was XZARE FMBLICH Gremlin2 2 & fsts AL Z7IA}

7h 444 = K| Blolg ol i LIC
Jalmof et m7ARte| £71 7HE B Neptune| 7|8 HM|A Heto| HlzEMoz E 4 AL

Ct. ol & E0{ Gremlin0i M SAX| B|0[Z 0| FO{X|X| &t in() ALt both() &= drop( )zt Z0|
LHEXMoZ in( )2 AI835lE ZE BHHlE HIZEMeZE E £ &Lch

= DEE AF83510{ OSGP QIEHIA MM & M35t
Cllolef 2o Bt 2 =0 gt ZHXIE MMot=s A2 ds0| XstElZ 28 H|&0| =0t & = Q
&LICH Ol 7IEX2Z NeptuneO| FX| #2lste 37HK| QIEHA Q|of OSGP QIHIAE & A3l517] 2
5t B DEE AFESl0o ET7|Mo 2 JiME = Ql&LICH
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® Note

O| 7|52 Neptune T ZIZ|A 1.0.2. 15 E AF8E £+ U&LICH

OSGP QHAE Ed3tstH B 7HX| EFHO| /U =+ U&LICH

2L U R B 40| WEH St R7IXLE ALS 504 DB BEAE{0] ChEH OSGP QA E H4ds
CF. 24| 7|8k M2 DiP EETOIDZ(ME S0i AR S0i9E BE Xl &
el

|
OIZE BE FHE FE BP), AIxoR HHAE AR sHe 0| BW O 28X

/A Important

OSGP QHAE= UM E ZE3517| Tof Bl DB 22{AE{0| MBH & A58 &= Q&L

Neptune Cl|O|E{ Z& 2| Gremlin &

Gremlin £ I8 C|O|E{= CtS3 Z 2 37HX| 2 EcHAE AFE235H04 SPOG REI|AM ESELICH

o
o

HEA Bll0|E &

»2
MO

g
0Z
gl

Gremlin H2|0{M O|& At&3t= Eol CHEt AH2 Neptune0il A Gremlin #2[7t 2 S35t= & 0]

2 AxstML.

Ol Al X2k 198



Amazon Neptune ALEXl 710|=

o7l FH2IE 7t58He = U= Neptune 3| FHA|

Amazon Neptune R5d QIAEIA S| NVMe 7|8t SSDE At835t0{ &2t == RDF 2|EHHE S X+ bt
SMo=E Z35t= Aol ¢l7| 852 4 AIZIE =& HAIE FHEFLICH 3| FHA|= o8t 2t 2
NVMe SSD =2 E01| (AR MESEE, HEH HAMAE = U&LICH

0

0| 7|52 Amazon Neptune YT HHE 1.0.4.2.R2(2021'H 68 1) E AI&E £ U&LICH

H =227} ot 22AE AEE[X| E&0M £92L0[Lt EIEEE HAMsHok st= 2 B
A0t AX| E= B2 RDF EE[E2| £ ghetst= ¢17| #El= x| Alzho] Zo{E &=
74 30 Q) Z oA BE2 20| XF| 0|2 S a5t HLE AL 7"XI JeHZ M IP FAE Bhetste &7

A 2'7| FCIE 0|2 & & U&LICH P20 M BretEl= 42t == RDF 2lE&Ee| 7t 57t5HH
A8 7tsE HZ2El7 20{&1 #E| A d50| I3H MetE &+ U&LIch

Neptune X 3| FHA|2] AL Ald|

|

M|k

o| £ ghetete E<0l

A3 HMAIS 17| H2I7t 0 B 4ol B=lA W SIX| E= ROF E2)
a

|%48t 5t 7| /51l Amazon Neptune2 R5d QIAEA REE ALEst0] O|e{er £t E=
FOHE FHAIE SERLICH 2™ FHAl M AMstE 2ol 2RHAE AEEX| EF0M
Ch 2 biHS L(CH

o
_l'ﬂ
i
2
:I|_|=
HI roll ‘-)]l

Ytto = g

x

2ol 25 SFE[s BR0l2 =3 FHAIE

ok
[e][]

F A5}

dgtst= 20| E&LICH

- 27| #2le] X[ AlZho| BItst= B2

. £k 2l7| 22|82 A™E ) BufferCacheHitRatio CloudWatch X|E 7} ZASHE ZA2(Amazon
CloudWatch& At&35t0{ Neptune ZLE{E & X).

- 27| 227t ZHE HHZet7| o ghet 22 7 A §P3PE ol B2 | 2 _+_H|0P_Tl = EdRFHE
of CHall #AIst =l Q= Hd2te| =8 =elst= =)

(® Note
0| 7|52 QoM dBE &Y AlLt2|20MEF RS LICH o & S04, =3 9HAIE SEELE
of M54 =20l EIx| LIt X3 JHAIE EBE 4 = HalE A
5alslm H|20| AM&st R5 Q1A A
Ct.

7t
7t ?quLJ

(O2]
r_
r_fE
>
30
ol
pn]
=
X
Ul
o
o
|>
1
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Gremling Al8 3= 7S Gremlin profile APIZ 20| T3 HIB S BIIE 4 &Ll Qleia
zrofolle AR ol EHEHE 0 =7t EAIELICH

Index Operations
Query execution:
# of statement index ops: 3
# of unique statement index ops: 3
Duplication ratio: 1.0
# of terms materialized: 5273
Serialization:
# of statement index ops: 200
# of unique statement index ops: 140
Duplication ratio: 1.43
# of terms materialized: 32693

TA|EHE ZXHIL ot 042] = NeptuneO| =&slof ot= &0 = 3| ol YH|AIELICH

23| WA AS

Z3| A= 7B Mo 2 AHE #/HStEl= R5d QIAERHA %%OHHUF A& = Q&LICH Neptune R5d
QIABAA = R5 QIAEAQL AFQFO| S USHH, Z|CH 1.8TB2| 2Z NVMe 7|8t SSD AEE|XIE MBS E
LICH =3 FHA = QIAEHAHE CE2H, =S Be YT EE= 53| Neptune E22HAE{Q| R5d 1A
HAR MYE|T CHE HIEEE=R5 £ OFE QAHA R0 2 MEE = /&Lt

Neptune QIAEIAN|M Z3| FHAIZE AL 52T sliiE QIAEAE R5d QIAHA o2 ¢afol=
5t0d ElLICt o|Z A 8% Neptune neptune_lookup_cache DB E2{AE T} 1

S HY5tT sl EH QIAHAN =3| FHAIE dEELICH O3 otg QIAEA AE APIE AHE 5104
FHAI7E B GSHEIRIER| & RIE = A &LCt

o7t K| = & QUABAM 3| FHAIE HIE 3ot QUAFHA F2E RE5d AAEHA R0 A
SSthR5 QAEA KHOE FASHAMR.
R5d QUARAT} A[RE|H X3 FHAI7F 8T 25 AEE RE7} ELICH &, H|o{ [U&LICH
Neptune2 #2|& *ElstE S HM 3| FHAMIM £E2f EEE RDF 2lE{EE & elstn £40] of
X glem FIHELICE olF A otEH FHAI7F HAF KT E LICH
S k= IEE RDF 2|E{E = 3|7} et ei7]| #HEIE = Az HIHH FHAIZF YL E=

= o QIAE o
S0t 217 ds0| o7k XMstELICE L FHAIE % =15F ™ e | Hso| aH Eaxm 2
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27| ds0| FA| S (7| AlEFELICH

i 8t Rod BHOIE] QIAHAOIM CHEY ZHHE ARss B9 Al IH20l 50| 97 MatE 25 AU
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Moz HIE MY £ USLICH SHA[B YPrso= S5 ol
£ R5d QUAEHA SHO|A RS ©
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Amazon Neptune O|O|E{ 22 oi CH3H & Al40| =2 Online Transactional Processing(OLTP) ¥
JZEE K|S MAZR}ELICH RDFE W3C SPARQL #H 2| 2101 AFk1t Apache TinkerPop
Gremlin J2iZ =3[ 210{ MFMoll= SA| HE| EIE «et ETHMM A[PHE]O| HOo|x|o{ /K| b &
LICt. ACID X[t & HMo|El ERAM B 0| R SR =+ UCt= ™ollM C|o|H o|& S wX|5t7|

?I5H A5t A|PHEIZ A[—HErLICY.

\

Ol Mol M= Ol2{3t AHEIS Fo|5hT 0I5 0l Neptuneol ChF&H Ut ALS Abzllofl o HB ]
=X 20{FLICt.

S|
- ZE[ & HO
« Neptunel| EZHEHM 48| £+ &

 Neptune EZIZHM A|BHEIO| of K|

« 02| XM2| L RHA|E=

e & Hol

ACIDO| "I"E ZAEl(isolation)2| SFAtRILICH EAME 0| A2| Mo et CHE SA| EIA40] 7[gh
O| £l= Clo|Eof o= @ J& 2 0|& = U=x| ZEELC

SQL:1992 &
Al

2t Soi& DERISLICE 2710 A SR Aol
ASE A Ol = s
OE2 T AAL

(O|& #&ol2t &) Tx11t Tx2E CHEt Z 0| MolgLct.

« Dirty read-O| ¥ 2 Tx10| &=S 81 Tx17} HE
o2 mf YlgtLct a2 s
AR 2{0{2 XMOo| gie

7] ol Tx27} sy &= 2
eiChz Tx20| ol O[E{H| O

JH]
o
1
A
H
rr
>
>
Q'I_l
K
T

* Non-repeatable read-Tx10| o{H 52 A0l Tx27I i &
A2 HUSt D Tx17t s &Fof it CHA| 817|1& A= 3tRF Tx10| O[3t CHE 22 210{E 0|7
Lt s &S 0| H ol EM5HR| t=Che A2 &g [ Ol 4o 2 Lct.

« Phantom read-Tx10| AM J7|E& &5t &5 &g e Tx27t AM 7|1&E2 5Fs6te
ME2 2 F7t6tD Tx17F M2 HHE35R Tx10| o|FntE Cl 2 &5 Zge A 2 i ol
s44to| ErMEhLICH
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https://www.w3.org/TR/rdf-sparql-query/
http://tinkerpop.apache.org/gremlin.html
http://tinkerpop.apache.org/gremlin.html
http://www.contrib.andrew.cmu.edu/~shadow/sql/sql1992.txt
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Olzf2t M x| ROl 4% 582 MZ7| HlOlE{H 0120 ZHt BlO|EolAM HIYEY EHME of7|&

= A&Lch

U ETolM M2 ChE
2HZ

é
HEf M2 2tedst A A=

[ |

SQL:1992 E&E2 M| 7tX| REel &3 581} o|2 Qs ok7|E =+~ U HIY
2 2 E

S= A H

BYOIMSETSF 47tx| AE| =& & GAMELICH 471K =& ZF0lA
AN
T

EEE BEE| AL Ea% AAE|X| S = U&LICH

0%

o| #3 HE(HE| 47|, HIgFS X {7], 7t e7])ol 25 518U

READ UNCOMMITTED - Ml &
Ct.

I[°I'
E

« READ COMMITTED - HE| &{7|= 27+s35HX|BH, HIEFS X 2l7|2t 714 el7|= 7tsE
« REPEATABLE READ - CHE| &{7|2t H|PF=HX 217|= E7Is3HK[B, 7H4a ¢17]|= 0473 7S &L Ct.

« SERIALIZABLE - M| 89| &5 2 dd4t0| MOl M &~ gi&LICH.

CHE B S AlYG XM0{(MVCC)E A& 5t SNAPSHOT AZlete CHE S/ AZIE M8E = &
Lick. ol E@#TMo| AISHE mf ERFE HloIE o] AiAol M ERMMO| XS5t n CHE ERITM
2 g AN S HEE + QI = EZ LI

Amazon Neptune2 17| & F2let #HY -ﬂﬂloﬂ CHal ME CHE ERAM
SPARQL % Gremlin FIZ|E= CIS 7|&0 et 17| M8 22le HE 22

« SPARQLOIM= ¢47| #{E|(SPARQL 1.1 #HEZ| 210{ AFQF I X O|El SELECT, ASK, CONSTRUCT,
DESCRIBE 2+ #4% 2 Z|(SPARQL 1.1 &O|0|E Atroil Z4o|El INSERT & DELETE) Ztol| 25t &t
O|7t A& Lt

Neptunedll M= &7 MEE ofed B4 2 2|(0: POST HIAIX|MM MOIZELZ FE)E HHY EZH
MM 2 XE[FLICH BHAHE HRI2E M8 Ee= AUt E S 2L H AIfE 39 88 #HE AHE0|

EELICH

« 3t X|8F GremlindlM & CIO|E{& =& 3SlE addE(), addV(), property() EE drop()& 20| #
EI ZE OAE 285t Q=] o420 2t NeptuneO| HEIE 9—!7| Mg Hel e HYE HEIE B

grLICH #2lof olq8t B2 EHAI7F & E Aol HE 2| Flof AELICH
GremlindlMz X|& MMEE A8t AT 7FsELICH REAIEH LI 2 Gremlin A3 E 7|'=LP MM e
HE HFXAAIL. o248 MMUMHE 47| M8 FEIE =& st 2E |7t B0 =X QIE 0|

S #elet St A2l SEefjol M A E I—IEP
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https://www.w3.org/TR/sparql11-query/
https://www.w3.org/TR/sparql11-update/
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openCypher2| Bolt 817|-AA 7| MM E AH8 5 17| M 28 =& e ZE # 7t 2o|E A==Z QI
Eo|HY et & ?_* 2| AEHo A AHELICE.

=AM

« Neptunel| 17| M& 2| HE|

 Neptunel| #H& 2| A2

- H3-CHZ| M AlZHE 0|88 S = siE

o HH

Neptunel| &17| & 2| Az

Olo

FHEI7F el Bt

Neptune2 AHAF 42| A|THElO] k2t 47| ™ ME
Mo 2 atsdtrte ”Jg ool ct.

7
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—
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=
2t A Neptune2 Ct& T4 S ofH AT 2
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* Dirty reads - Neptunel| 217| & FE|0l& SAI ERHA MM 7S =IX| f 2 Cllo|E{7t HCH
LEELLEX] S & LT

« Non-repeatable reads- S8t CIO|E{0f CHEt &17|& & HH o4 &8t 7| & ERMAMML

g S S sedeA Eoloh

Phantom reads - ¢17| ®1& E=HAM2 EGHZMO| A|ZHEl o0 =7IE 0| & HoHZ 2iX|
f&Lch.

CHE H .j AI“ HMo{(MVCC)E AM8sl B EE7| =0l e7] M8 #{El= A ol O
= o, ek Hy -?~4EI7P AFEFE|X] ef&LICH

Q7| Mg z|ot 2522 27| M8 SK|20] CHEt 2 E 2= SNAPSHOT &
=|

8 SN2 FelE M fUSHH F7IE Te{sior g AFE 2 2HolE S 217| T8 SHE ZHod
=X x[ed0| g = = JALICt Ol= 2tolE{oM =™ E HOo[E7L ¢17] &fHdE =3

2171 M8 SAEo| Mutk|l= o 2Fzt AlZho] 23! = UCt= 7/:'% Sgucth A =X Alzt2
OIAERIAO] CHEH A 7| Z2=0] 2 EE2HEILICH Neptune OFZ|ElX{= X|Q1 A|ZtO| 2 EX|E K|
M, SAl X|242 Amazon CloudWatch X|EZ HASELICH.

|2 217] #El= 0{743| SNAPSHOT AE| +&E2 2 sl Z[4I=0| otL|HEFE Tl O|E{H| 0| A 2| &FEl
g ErE[A LHEHE LT

tx
7t
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tH 2o st= Edol= HEIE 17| HE 5H

22|71 o|M Yoo|Eo| ALt E A ZEs

20| otL|2} 2tO|E{ EZQIE RI&| 2 ML shLCt.

Neptunel| B4 22| A2

HY FE|o| dto 2 £+&#-El 217|= HE| ¢1712| 7ts 42 uiA|5t= READ COMMITTE HEH A 2

D E&H
2lof et AEL|CH READ COMMITTED EE_H&A_ Al MBElE YetHel EE &2 oM
™ Neptune NON-REPEATABLE EE= PHANTOM 21717} O|R04X|X| St =& Z2yst
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@ Note
JoiLt SA| HYE ERTM
Tx10| ¢{0o{2 C|o|E{E &7
T|7| Foil Tx20]| =2 & ZdxH
HMEE|7| 2ol dirty read2 HOiZ Yoid

2 e EMMM Tx17} AIHE olFofl AlZHE 4 UM,
X
—

<H
o] HEE HAY = U Q*AI—IEP ol 75'—?—, DPKI T 10 AlEf

L

_|

X
_L—N

NeptuneO| 4 2|0 A AtEst= &2 HIZFLIES OlsHstE{H HX] Neptune J2HZ H[O[EH 22! 3
QI Al T2F o] MIE AFEHES 0|3H3HoF & LICH Neptune 3702 QIHIA(SPOG, POGS, GPS0)E AMS 3}
04 Ci|O|E{& & 2lgfLct.

READ COMMITTED EZHMM =F0olM BtF 758 217|8 2/d5t7| 25 Neptune2 ALE &¢I 1=
22 M5t A&LICE o E %O+ 2434 2|2|7} personliteE HEIAQ| B E

gh Al 9i'x % olm e AR, === HIO|EE 247] ™oi SPOG QIHIA MM XS AL S=personlZ 9|
X

rin
»
0z
l‘,J_

0II

CHE QIMAE ASE T 22 HHLIF Ol MSELICH 0§ S0i 3 E35M0| PoGS QA
A8 FOiTl ox| 20|50l ChEt 2 S0y b4 BoIS Z3I5/2 P $13/0l 1= oAl 2o
of 9P} B3 AEhzh ELICH 97| M8 AHEIRE HE HEIUE B 20| ZE SA EBHME
21 191 Lol A o4&t 3l 81718 48 4 RELICh 2IL H7I HE AL HElolM Al HZEE el

=
MAste EE HE FeloME 22 MR A5 Sl Aol FXIELICH

=
—_

F, QElA ol HRIE HYHE 2o RS M 17| ETHEMO| B M7 K| o{H SA| ESHFME Of
HRAE =™K Rt T ZsHH 28 = A&LICt O/ A 6t non-repeatable readsoO|
QMR At E EEE 4 &Lt
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HS-CH7I Mgt AlztE 0|88 = ol &

X Hm ERMO| &= SEi7F E HelolM F Hm ERAMMO| HZEE +Hott{ Al stH
Neptune2 O[2{EF SEE FA| #Xlst & Hm| EBMM S AHEHEFLICH

S&8 WA YEf7H AX|EX| 2™ Neptune2 &=-CH7| MEH AlZE HIFHLIE S RS2 = M8t

AtEHE ERHMEE2 Xrdo| 2tz E[o] &= 0| i E Wt R| &3 el fX[E M2 %[Ci 60F St EH

7|8t ELICk.

- H20|sXE|7]| ol & =Z-Ch7| MEh Alzho| Bz &|HH & 71 EZHAMH0| E M ELICH

« HZ-ch7| MEH AlZE LHofl & =0l siM | & gHmf EZHZH M O| XHEHO| K| E[o] ZHA|= S10|= &S
Moz gz E + JU&LICH

T24Lt NeptuneO| & ERHFM Zho S&4 WA AEHE ZX|8H ZR0f
7|-—°|'L|E|-, ol @ Neptune% H2-O7| Mgt AlZhE AIEFSER
|

= —
A 7{LE & HmY QISIA R E O £ ObX|E QIEIA BlZE 5o ZHAS A= 749 LC}

- —1—

Neptune2 29| SHMUE| EE ArE501 <AL ID 22 & At 2lE{=-H 0t (IZef LIt Ch&2 ol
8t Neptune ElMLIE| Eo| MZ AEfQILICEH

String ID

type 1

default_graph 2

person_3 3

person_1 5

2T A&LICE 6

person_2 7
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String ID
age 8

edge_1 9

lives_in 10
s 1
Person 12
Place 13
N 14

?o| EXtE2 £ aeix ZEof siE st x|E JHE2 2E RDF 12 Z 2o SYstAH HEEL

Subject-Predicate-Object_Graph(SPOG) I=A o| 3T & Ell= otel |50l Lot JU&LICH LEZ
= QA H|0|E{7} o|O0|st= HHE OlsHste Ol =80| &= sHE 2Xt20| EA[E LICH

S(ID) P(ID) O(ID) G(ID) S(Z Xt P(= At O(Z Xt G(Z Xt
) ) ) )

3 1 12 2 person_3 type Person default_g
raph

5 1 12 2 person_1 type Person default_g
raph

5 6 3 9 person_1 &1 Q| person_3 edge_1

&Lct

5 8 40 2 person_1 age 40 default_g
raph

5 10 11 14 person_1 lives_in = AX|_2
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S(ID) P(ID) O(ID) G(ID) S(Z A} P(Z A} O(= At G(Z At
A) A) A) A)
7 1 12 2 person_2 type Person default_g
raph
11 1 13 2 T type Place default_g
raph

O|A| #4& 2|7} person_12t= H{EIA | B E &40}
2171 ol SPOG H A M HF AL S=person_12 &
ote RE B ESt UXISHK| i A Ml B2 =01 GAP
1 Ux|HR| = dlZE= & 7|X| et &LICH Neptune2 C

51 12 2 (GAP 1)
56 39 (GAP?2)
5 8 40 2 (GAP 3)
5 10 11 14 (GAP4)
7 1 12 2 (GAP5)

O|ZH ot Ct5 el Z =71 HZLIcH

5112 2
5639
58 40 2
« 510 11 14

o| &EjoiM= ChE 2ol e Moz AtEHELICH

« S=person_10{| CiE A &4 E£= AWK AR typeOlLt M| SUXIQICHE M £H2 ZF &4 U
GAP 2, GAP 3, GAP 4 = GAP 5 & 5tLtE A% z|o{of & L|Ct.

. ZJ|E Bl2E 25 AA.

SAloll E 7io| SA| 50| AR REFE[0] 519 SS0| 4 + J&LIC
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« S=person_30{| gt ZE &£ MO|L} K| A2l2 GAP 12 MAT|ofof S22 XIEHEILICH.
« 30{A 5 AtO|Q] ID7} & EEl A HEIA AlQI2 GAP 12 A% E|o{of stE2 2 XFEHEILICE.
« 50{|A 7 AtO|2| ID7} EEE M HEIA A2 GAP 52 M- E|oqof stE 2 XFEHEILICEH

rin

GAP 32 S3 Z7IR stLtof CHEH H242 &2 BHE B=Hatx| oS LICHOI: 7 5=50] Cht
GAP 5 & 2)

He &2 2 47171 st LHAH B HEELICH ?|2] B2 BlZE= SPOG A0 AEH E 7|
T POGS & GPSOOIAS E7|X| St LICH HMA TRl [ ZE QIHAIM HE| e7(7} 48
=l = QIO M, explain API(SPARQL & Gremlin®)& AF85t04 LIYE = &LCH

® Note
B 7| QI AO| OB S Al UEIOIEE S5 GAP BZ S ASE £ oM, 0|2 Qls &
SE SE0| LM £5 QBLICH O[2]8 GAP AB S EBMMoIM SHEIE He| £F =
S 97| teinte S2IMoz M ELU

GAP H=2 =z Qo SA| ERMAMMO| SSot= SR ofL|2t ofH S/l Aluf = EZZHMO| ZHA|
Trje B0l 5? SS0| gde =~ A&LICH iz Qs E2[7HE E80] ot %] Tl Solz &
M EZMol HEE &Z0| ot % 23| oK =|X| &f 2 2 AT Al 5191 S=0| & dsto Aulig
LIC

Fot7t o ditMoz M7| 2|9 3~4%7} 519l SE= 2ol AmE + A&LICH [F Z&to|H
Eo| Z% O|2iet 5|9l SE2 HFt7| 0222 MAITE Sall MelslioF ZL|ct

Neptune EZHEEM A[GHE]O| 0| ]|

CtZ oAM= Amazon NeptuneOl A EZHEM A|ZHE|Of CFFBE AFE AtE|E E0{ELICH.

|

« oM 1- EXsX| = BB SHE FI¢

« oM 2 - £820| MEXo =z T RSICHT o{HM

« OiM[3-CtE S-0i XIZE 20| UE B2 HHE HE
« OX4-7]& &4 CiA

« O 5- 5 = AKX FE X

E M of| x| 209



Amazon Neptune

M E et Het d™St T ACkD JHEELICEH o & S04 odd 7He| 2|7t o™ AR A stLtel =2
ol Hr-E SAlol| dEst2dn A|etctn 7hEe 2 &LICH £/d0| o|0] dEEo] U7 MEol &
Ho| Bt QIARADE AIQl5t 1 CHE R{EIE2 AIistES 5t 42 = U&LICH

# GREMLIN:

g.V('personl').hasLabel('Person').coalesce(has('creditScore'), property('creditScore',
"AAA+"))

# SPARQL:

INSERT { :personl :creditScore "AAA+" .}
WHERE { :personl rdf:type :Person .
FILTER NOT EXISTS { :personl :creditScore 7?0 .} }

Ir
2

Gremlin property() B

0%l 7|
EtAlo] Ql4E AMEsH=0, Al

1 et &M AelstLICt coalesce() BHAHE 3 By
10| Almj Y

52 r

Z0{%l personl HHEIAO]| CHEt creditScore £449| 72 Alst7| Moi EZHMO| person10ilAM
EMSHR| &2 7tsM0| Q= creditScore L0l CHEF Q17|18 Al sHoF BFLICE O|F A 24718 AT

5t creditScore Zt0| EXSHHLE 7|8 2= SPOG 2HA MM S=personl & P=creditScore0]
CHEE Sp #49{7F &Lt

Ol H H9I8 I ofE S A

H ERMME creditScore #[E SAIO| 4 UstX| RS- F & += U
&LICH o] HE ESHIMO| U2 [ & ol Z|CH 1742 ESHAHMEE O] 22 UCIOIEE = UL

.I
b Y S
Ct. Ol M| otH stLt 0|4 2| creditScore £80| W= ol4 sd¢ & A E += U&LICH

T

oA 2 - £d2t0| MAH ez T RStCt o{dM

M2 EYE HEE 7|8 7|2 sliiM ofEH AtEFE F7hstn 4lCkn 7hEELICH HE HEIE Soll MM
&0 M HIO|E|H|O|AL| CHE o W SUF AZ| B HEE 7HK(|X| RIS EF st 42 =
A& LICH.

# GREMLIN:

g.V().has('ssn', 123456789).fold()
.coalesce(__.unfold(),

__.addV('Person').property('name', 'John Doe').property('ssn', 123456789'))

# SPARQL:
INSERT { :personl rdf:type :Person .

EZHM oA 210
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:personl :name "John Doe" .
:personl :ssn 123456789 .}
WHERE { FILTER NOT EXISTS { ?person :ssn 123456789 } }

O| oAM= O™ oMt SAFEFLICE 7H& 2 xto|2tH SPOG QUIEIA T} oF =l POGS QUEHIA A MY &2
O| O|Fo{ZICt= ZALLCt.

#ElE A S EMMME2 P L 0 2IX[7t HtQIEE[= T ?person :ssn 1234567892 21010t
gfL|Ct P=ssn 2! 0=12345678901 CHEt POGS U A 0| | & Z 0| O|F0{E|L|C}.
« INEdO| EXH5tH OFF ZX|T O|F0{X|X| & LICE.
« MEO| EXHEIX| = ER0l= O|HE 22 Sall SA| EREMO| ALS FHS E st A
o gre A OIAL_||:|.
= 1= T AAHE

P

oA 3 - CHE &dol X|IHE 2fol UE 8 548 HE

£0[|x o|S0iH 0z M
<? 1IE o ERi= Mo CHEt 0=IE-I 7Hel S Al
g ddstx| Zot= 5 aliok ELICt Gremlin

level2Score §82 MZ &€&t 7t 8L Of
QIARAOM B 2 Mo -0l sl 042 7Hof QUARA
3! SPARQLS| #2|= Ct21t 2ol 2 o40F & L|Ct.

Aol Crst O|HIETL ofiH AFRF S Bl 10 BiiH 22
74
o

# GREMLIN:

g.V('personl').hasLabel('Person').has('level', 1)
.property('level2Score', 0)
.property(Cardinality.single, 'level',6 2)

# SPARQL:

DELETE { :personl :level 1 .}

INSERT { :personl :level2Score 0 .
:personl :level 2 .}

WHERE { :personl rdf:type :Person .
:personl :level 1 .}

Gremlin0lA Cardinality.singleO| X[ E|™ property() EtAZI M SMHE FII5tHLE 7|1E &
M gt2 XI-EE M gfe 2 ghEL ot

M BAZEE MAstn MER ST US 7T MBZEE H4UstH level2 10IMH 22 S2EIE S
&4 2 Uolo|ETH AHELICH o] Foles Bl 12 BIZE7t AME[2 Bil'E 29 S Z =71 & U EL
Ct.
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EZITMO| level2Score F7I5t1 level E 10 22 UC|O|EE £+ UTE 5led™H 3Kl level
Zkol 1ot Z2 K| HX] & elstioF g LICt Ol A 5t™ SPOG Q= A 9| S=personl, P=level & 0=10
M SPO S Ato] CHE 2| EHZ 0| O|Fo{ZLICH Ol2Et HE2 SA| ERMAMMO| T 1 EB[Z0] &
MEl= Lol RES liF 7| IHE0| ZUHoE SA| YHIO|ELS| SE0| Y M5HK| f&LCt.

Ls =

£ o|HET} offH AR O F S M+-E M 22 YHIO|EE &= J&LICH0{7| L2 BBB & Z). 1
BiLE AF8XtE sliiE Rl SA| O|HIET} ofiFH AtEroll CHslf o42] 7He| F BT M 88 ddstx|

# GREMLIN:

g.V('personl').haslLabel('Person')
.sideEffect(properties('creditScore').drop())
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(® Note

WebSocket

1Z |ZF Set A2 S4B E ®Xlst= E<7t H&LICH MZ CHE 17|
g SMEe o f 2

of2] 2tolelE AZESols MR CHE WA DNSE 20l 4 UALICH o8 Sof 917 miot
C} DNSE 913t T3 IPE A8 SHs 22H0IMIES| 19 DE RMS DY sAER XIHELIC

ZEI0|ME E= Z S Alof CHEF DNS a2 FHAIMIM S L AIEZQIEZ DNS O|F 2 =QlELct
olz Et2E 2l et ol =X| AlLtZ|R RFo|lM 74 ELlch
(® Note
OHEH DNSE Z A2 &It =S 25 DNS 7i 4 M™ S H|g st
DB 2HAHE 14 2EE AI8 7158 Neptune SM 22| 2|H dl=xZQIEE E4terLICH DB 224
AE{0] 7|2 DB QIAEHALD T & E ZHo|e 2] A=ZQIET} 7|2 DB QIAEHAO| A 23 e &
2lgfLct. ol siE DB 2 c{AE{ 0l CHEF Neptune EX|E20| MME|HEIE 2|H A= X QIE T H &5l

M M Neptune S E0{A2| 2| V=ZQIE HAHE RHEE MEISFEZ AH|A ST AlZHo| £[AFHE
LICt.
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CtZ2 Neptune DB E2{AEQ| E|H AEZQIEE E0{F &= oi| A LIt
mydbcluster.cluster-ro-123456789012.us-east-1.neptune.amazonaws.com:8182

Neptune PIAEA QIEZOIE

PIARA AEXQIEE= §7 DB QIAEH A0 ¢IZAL]= Neptune DB E2{AE 2| DB QIAEA = X Q|
ElL|Ct. DB 22{AEQ| DB QIAE A= QIAEHA R0l 4 Eeiol 242 TRt QIAHA QIER
RIET} Ql&LICE [2tA DB E2{AE{Q| 34Xl 7|& DB QUAE A CHEF QIARIA A= X QIE T} §H I
A&LICH DB E2{AE{ 2] Zf Neptune SA|E0]| CHEF QIAEA AEZQIET 17) Q&LICH

|£0] AR 0| £XEE AILLEIQ0ME QAEA A= ZlE
7} DB Szfaciol chet o12@ Xzl slofeiLict. of§ Sof SO ofFaololM HARE &
ol 3t MESHE 2E WAA0| LY £ &L 0l ZLols ofz] 22H0IME0] M DB 2814
E19] M2 CHE Neptune SXIE0] ¢Zstod 47| YTZEE BMSHES FHE £ s

CHZ 2 Neptune DB 22{AE{2| DB QIAR A CHEF QIARIA JEZQIEE HoiF = o M LCH.

mydbinstance.123456789012.us-east-1.neptune.amazonaws.com:8182

Neptune AFS X X|H AEEZQIE

Neptune 2HAE Q| AAEXt X|H JIEZQIE = MENFI DB QIAEIA MEE LIEHHLICH JIEZQIE
ofl 2145t ™ NeptuneO| I E0IM IZAS XME|E QUAHA & 5tLHE MEFLIC O| AIEEQIET} F
Z5te QUAHAE HMo|5tm, O| A=EXZQIET} ofH EMo 2 A E[=X| 2™ ELICH

Neptune DB 2 2{AEHE Mdst7| K= AR X|H AEZQIET Qlol, ZE2H|MIE &
Neptune 2{AE{0]| CHEH ZICH 572 AL AF X|H A= ZQIEE BHE £ Ql&LICEH

& EE= 2471/ 7| 7|s O|Q|e| CHE =742 7|
LICt 94ZZ0| I=E X QIEQI 4=l B E DB QIAE
HATl SUBt s L HZE 8 S48 SR

ZTOIEE
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M A=ZQIEE MEY F2 YitHo 2 sliE FT{AE 2l A=

0l 758 ZE Neptune SHES SUS FEIAE| RAI5Hs 20| MMA| o2 S48 572 92
2ot e 13 ASAHE 918 WULICH SR XN A= EQIEE S5 2 910 ALSEl= DB 2
AHA 22 ZHY 4+ UsLID
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DB QIAE A0 ZoH7t &5 H NeptuneO| At SSE ME2 7|E DB QlA _Edﬁi QOH ZR|gct.
O|if= 7|& Neptune SMEE M 7|2 DB QIAEHAZ S45 7Lt A 7|2 DB 2! "ég &ds
£ YOl A&LICH Foll ZX[7} eYotH FHAE A= XZQIEE ALS S04 AHE S84 EE YYE
7|2 DB QUAEIAO| CHA| 4 Zst AL 2| DE=EZQIEE AHE5H0{ DB E{AE 9 7| Et Neptune =
ME & stitol ChA| e =+ AU&LCH

?lot 22 WS AF85HR| et DB E2{AEQ| 2HIE DB QIAHAN A LHMH 4250 A
st Atde 8 + A& 012 QAsiME #8202 £= Z238(Y WA 2 DB A0
M AL 7t58t DB QIARA O] At FEE 7HA2tM Holl ZX| O|F R E £7 DB QIAEAS| Q1A
HAQJEZQIEE ME37| HIHR| QIAHA KES =elst™ FLulCh.

ZroH = x|of cHEt RFMIEH LHE 2 Neptune DB 22{AE 9| LIZE A MME X HM2.

+ 2/ Y= ZQIE & Neptune DB 2ZHAE{0I A AHE 7H5 8 Neptune S Xl £of CHEH 74t x|
Ex 32|e XIHSHK| etaLCh.
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/A Important
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Neptune SHME 2 AT = Qi € B, A4S X[E 2
O| U7HLE, BX|Z[HLE, IR E e 3

g+ ol dEldME ofH =X QIEE SsHME 1ZEY & ei&LICh

Mosqn g

At

H

ol

MZ MAME Neptune 2EHAE{0l= ALK} X AIEZQIE T} Q17| 20, O|E Z| n
OF gFL|Ct AAF0IM = 2E Neptune EEHAE{Q| BT O ZFR[QULICH A AL X Q=
EJt ARHAFO| ZEEIX]| L7 MHER/JLICH S8 F AMASK XHA=SEZQAEE CHA| HETD, S
BHAE 7} ®al 2|M SYE 2ol e B2 M AEXQCIE O|FS MEHFLICH.

M
mu ro

ASA X|E AEZQIE BHET|

Neptune Z& AFE 504 AHS A XIS A= EQIEE BalgrLICh 0FH 512484 Neptune BEAE{Q)
M 52 HO|X|Z 0|S 3T ALK XIE A= ZQIE MMl Kof 715 AFS s ELict

1. AWS Management Console0l| 21213511 https://console.aws.amazon.com/neptune/home
Amazon Neptune 2£& QLICt.

2. 2iAH MF EE H0|X|2 o|SELILCH.

3. A=EEQIE MMM Create custom endpoint S MEHFLICE
4. A-EXt DSt ZI™ol TRE MAEA XIH A=EQIEQ| O|F S MEHFLICH O|F2 63X} O|5t040f 5t

H CtS ¥4l FIsHoF gLict.
endpointName.cluster-custom-customerDnsIdentifier.dnsSuffix

Z3tE|X| 47| 2ol BB1AE OIS S HHE Z
Salst g|™of = £ o|ato| Z{AEN 5

2 WHE TRt gaLIch B, SYE 2R Qs
o e x| AT ZOIE OS2 MALSE 4 S&LICH 2 ASX XIH A= ool S 2l
LHol AHS R} ID7h AR 8 BHAE] MA0IM TS 018 S FofErLICH

5. 2HAEII X EHEIE SYeH |KIEE S5 MEiSZ{™ Attach future
instances added to this cluster(O| E'~E-|*E-|01| FItEl &5 QIARA FHE) &0oletg MEISHK| ok E
LICt o] &elztE MEISIEH AR XH IEXQIEE EHAHN FIHE[E M QAHAE 8Xo
2 FItELch

AMNEX XHAEZQIE H7|

1. AWS Management Console0i| 21915}t 11 hitps://console.aws.amazon.com/neptune/home
Amazon Neptune 2& & LC}.

2. DB 2HAE9| 2AE ME ME H0|X|Z 0|SErLICt.
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https://console.aws.amazon.com/neptune/home
https://console.aws.amazon.com/neptune/home

Amazon Neptune

AFZ R 740|E
3. A=z QIE Moz ALER X|H A= X QIEC| FHEEF L QGLICH 7|2 XM A= IEoof| CH
e RME L2 2 MF EE MM LIGELICH S A8 X E =X QEQ MF HEE
He{H sliiE 0|§ S MEisto] sl A =X IEO| MF HE H0|X[|E SHZLICH

HE 5oz Qs #Zo| ZH B0l Sotols AHEX A A= EQIEof A5 AL AFBE 4 glg

Lich #17 £ A= ZQIE ME7t AHS 7HS O E0tQ.T CHA| 478 4 Q7 ITHR| & 2ol ZE 4 ¢

&Lt

1. AWS Management Console0l| 2191511 https://console.aws.amazon.com/neptune/home
Amazon Neptune 2£ & L|C}.

2. 2HAE ME ME 10|X|2 0|SELCt.

3. A= EQIE MMof M HEsEIE AR X1 ASZOIE 0B S MHgfLct

4. % A= EQIEO| M = wo|XKlof M BE i Meystict

0

AR X|H A= XZQIE AP

=

1. AWS Management Console0ll 21 Q1511 https://console.aws.amazon.com/neptune/home
Amazon Neptune 2& & JL|C}.

2. 2B{2H MF EE H0o|X|Z2 o|SFfLICt.

ANEZQIE HMof M Axsttds MEX X|H AEZQIE 0|FS ME{EfLICH
4. ol A=ZQIE O MF HE HO|X[oM AKX Zrd S ME4ELICH
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Neptune Gremlin &= SPARQL #HZloll AFE X X|1H ID F

71BM2Z Neptune2 ZE #2|0f| 2R 8 queryId 2t &Y LICH Ol IDE AP 3 A S0l e
of CHEt WEE 7tX 2 HLHGremlin 2| 4 Ef API == SPARQL #|2| 4 Ei APl & X) O|E #|4A8 £
Q& LICHGremlin # 2| ¥4 & SPARQL #HE| Fl4 #X).

EE 5t Neptunel| B HTTP SllHO|M, 2= queryId #HEl SIEE A& 3504 SPARQL 2|0 A
Gremlin &&= SPARQL # 2|01 CH3H AF&|ZQl queryId 22 XIHE = U&LICH XA queryIDE
ot S EHE 7IXK{ 7Lt O F 457 @l HEIE &EH FXE = U&LIch

sk

@ Note
Ol 7|s2 EE[£ 1.0.1.0.200463.0(2019' 102 15)FH ALSE &= U&LICH

HTTP SIHE AFSsH ALS XL X|I'H queryld 44 &
Gremlin & SPARQL 25 0|A HTTP SlIHE AL&sH AtA| queryId g2 #E|ol =g = U&LICH

Gremlin 4| A

curl -XPOST https://your-neptune-endpoint:port \
d "{\"gremlin\": \
\"g.V().1limit(1).count()\" , \
\"queryId\":\"4d5c4fae-aa30-41cf-9elf-91e6b7dd6f47\" }"

SPARQL O0d|A|

curl https://your-neptune-endpoint:port/sparql \
-d "query=SELECT * WHERE { ?s ?p 70 } " \
--data-urlencode \
"queryId=4d5c4fae-aa30-41cf-9elf-9leb6b7dd6f47"

SPARQL #Hz| EIEE A8 AFE Xt XIH queryld [ T

of2iol= SPARQL queryId #2| SIEE A3l SPARQL #H 2|0l AF& A X[ queryId 2 F 5t
= 2ol cHEt of| A7+ Liet QL& LIC.

curl https://your-neptune-endpoint:port/sparql \

MEXE X queryld 229
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-d "query=PREFIX hint: <http://aws.amazon.com/neptune/vocab/v@1l/QueryHints#> \
SELECT * WHERE { hint:Query hint:queryId \"4d5c4fae-
aa30-41cf-9elf-91e6b7dd6f47\" \

{?s ?p ?0}}"
queryld 2t2 AIE5t0q4 22| &FEl &0l
Gremlin Oi/A|

curl https://your-neptune-endpoint:port/gremlin/status \
-d "queryId=4d5c4fae-aa30-41cf-9elf-9leb6b7dd6f47"

SPARQL O0d|A|

curl https://your-neptune-endpoint:port/sparql/status \
-d "queryId=4d5c4fae-aa30-41cf-9elf-91le6b7dd6f47"

queryldE AtS3l &fEH el 230
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Neptune & 2=

Amazon Neptune & ZEE AF&35104 34X Neptune AZ! 22|20l ZX5HR|EH ot & Z2HM
M ALEE EH|7t £|X| giot 7|2Mo 2 EESEX| 22 MER 7|sES §HsHE + &Lt o|#
A ot I & EHAE 2ZF0fM Ol et 7ISEE A8l & = A&l

(® Note
ol 7|s2 EE[£ 1.0.1.0.200463.0(2019' 102 15L)FE ALSE £ JU&LICh

Neptune & ZE ALS

neptune_lab_mode DB E{AE IIEI0|EHE AFE 35104 7|52 & 435 E= HIEEstEL
C}. 0|E 2QI5H DB 2 2{AE mWat0|Ef 2& 2| neptune_lab_mode ItEFO|E] Zfof
L|Ct.

=
e (feature
name )=enabled EEE (feature name)=disabledg& EZ & A|Z

o€ £0{ 0| ATl &Z|A0|M neptune_lab_mode I}Z}O|E{E Streams=disabled,
ReadWriteConflictDetection=enabled2 M & 4= Ql&LICtH

Clo|E{H 0| A0 DB 22{AE miEt0lE 258 HE e widof cist RtAMgF 2 oietole 25
TAZ Gl ARSI AAIR. 7|8 M EI DB 2B{AE ot2t0/E 2L E‘ Agh = igLlch 7|18 18
2 M85t = BR0= neptune_lab_mode Zt2tO|EHE MHE5H7| ™ol HA {22 DB 2214
EH ot2tole 2§ 44soF g Lct
® Note
M* DB EAE 2tOIE{(M: neptune_lab_mode)E #HAEsIE B2 HE LIS M35t
4 2R{AE{O| 7|2 (21 0|E{) QIABIAZ CHA| AIRFSHOF BHLICH ZIE|A: 1.2.0.0(2022 72 21
) o|™ofl= 7|2 QUAEATL ZHA|ZE[H DB 2H{AECS| 2E ¢17| &8 |XE0| Ais2 =

MEEE|IRIELICE.

22|A:1.2.0.02022'7 78 21 B EE= 7|2 QIAEHAE CHA| AR T %NI%OI H I’“EIXI
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/A Important
dMEME 22 E # ZE niet0|eHE M3 HU CHE olf 2 2F0| Auist
2E x| T + U&LICH ofcHet 20| HEH APIE S &E50{ B EE #HE 2
5 o

HoixreE ¥ e MEJ} ZEHEL|CE
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2
0I=0
E
rIr

INNCE

"status":"healthy",

"startTime":"Wed Dec 29 02:29:24 UTC 2021",

"dbEngineVersion":"development",

"role":"writer",

"dfeQueryEngine" :"viaQueryHint",

"gremlin":{"version":"tinkerpop-3.5.2"},

"sparql":{"version":"sparql-1.1"},

"opencypher":{"version":"Neptune-9.0.20190305-1.0"},

"labMode":{

"ObjectIndex":"disabled",
"ReadWriteConflictDetection":"enabled"

.

"features":{
"LookupCache":{"status":"Available"},
"ResultCache":{"status":"disabled"},
"IAMAuthentication":"disabled",
"Streams":"disabled",
"AuditLog":"disabled"

},
"settings":{"clusterQueryTimeoutInMs":"120000"}

2K & REE ALSoHAM HMAE + UE 7SS ChSat &L

Neptune2 O|Al| W #Hmi QI=A &F OSGP QHAE RX|E + J&LICH ol B2 o ZAXE %

£ OlO|E MEo| 8 & LICHOSGP 2= A & dst & x).

OSGP QA 232
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@® Note
O| 7|52 Neptune ATl ZIZ|A 1.02.18E AF2E £ &LICH

neptune_lab_mode DB 22{AE T2+t0|E{0] ObjectIndex=enabled&
Neptune DB 2{AE{0|AH OSGP QIHAE & M358 &~ Q&LICH OSGP 2l
ZHAEO| B -gste = &Lt

Y5t Hlof U= M
A= H|o = A DB

7I2Mo 2 OSGP AUHA = HIEG8 2lof Q&LICH

8l 5t= 5 neptune_lab_mode DB S {AE mlZl0|E{E MYsH & A
HAE{S| 2} O|E{ QIAEAE CHA| A[ZFaHof & LCt.

/A Warning
ObjectIndex=disabled A S
O|HE O F7tet = CtA| M35t QIHA T MO 2 F+FE[X| A &LICH
MT=2 XX te 22, O|o[E{H|0| ATt Hlo{ 42 [HEF OSGP RIHAE & d35tsl ok &
L|CH.

MEE S5l 43t E OSGP QIHIAE HIE Mst3iCtst LS o
QiAo RL|IMHE

A 7HHIR] =& 2835

DictionaryGCMode It2tO|E{E &3l neptune-streams7| 43t E|X| of2 B2 £ Jei= | o|E
off CHall AFH 7HH|X| =Z&E g E3te = U&LICH SAI'Y2 DictionaryGCConcurrency It2tO[E
E Sall Mofe &= U&LICH RMIEH LHE =2 AT 7HHIX| =Z MM g FH XM,

OH

AfBHE! ERTM AJHE]

Neptune2 SA| EZHZMo]| CHEF 34 A|HEIZ HO|O|EF&LICH Neptune 2| EZHAHAM A[BHE] F ),

—T'—*'§}5| E2HEM AI':'HElg %*g'i}%U-ILF H|& A%} 6H= neptune_lab_mode ZtZI0|E{2] O|E 22
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Zl2xMoz2 SAISHE ECEM APHEIR2 o|0| &8st Zlo] U&LICH Ol & E2
T|Eol7t1n 4o DB 28{AE neptune_lab_mode ZtZF0O|E{0d| CHEH A El Zhodl
ReadWriteConflictDetection=disabled2 Z & A|ZIL|C}.

HEE m/AIZE K|

Neptune2 EM/AlZt 7|50l CHEt X[HE SCHRUELICH EE HAo 2 IM/AlZHE & H355ici™ DB
Z{AE neptune_lab_mode Il2t0|E{DatetimeMillisecond=enabled0i X E ZtolE =&

gL

AccurateQRCMemoryEstimation

(® Note

0| 7|52 Neptune AT ZIZ|A 1.4.0.08E AFEE £ Ql&LICt

Gremlin #2Z| 21t 7HAIE &d3t5tH OIO|E{HIO|AMM 22| ZHE FHAE = JU&LICH CIE

EE S5 MR TR = AT Z0to| 27|18 AYste ol A EH,0| B 2= mt2to|E 7t
AccurateQRCMemoryEstimation E43tE <2 & E Adtol CHet 27| FHEX|= CHEFMR FH
x| CHA Hefet 37| FHXIE ALSELICH O]l }EZE m2t0|E{= Neptune AT Z2|A HH 1.4.0.08
EHAEE = A&LCH

Y E IRy AIZE K| H 234
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Amazon Neptune CHAl| 22| A EI(DFE)

OS2 CPU 204, HEZEZ|, 102} &2 DB QA

Amazon Neptuneoﬂ—._ 7 |"‘|_ Neptune an :l_:|_|_‘='|:|' E‘l _..._5EJ—|:

HA Z[AAE ALEst= DFEEHE CHA| # 2| 20

(® Note
ClO|E{ M E7} 2™ DFE Q%10 t3 QIAEIAO|M A2 AME|X| S £ U&LCt

DFE 2 ZI2 SPARQL, Gremlin 2! openCypher #Z|& A& SHH, =l
2 5 ChEst A2 RS X|ELICH A= AoRt= o E HAFE Z0o{ MEM *'%o k= 9.:1

= A=

FE UM /0 ABE E9| A ABENM 24 AME=1/0 BYE RF HHMoR S &8 +=
&L|Ct.

DFE= Neptune 212 = O|O|E{0]| CHH At MM E SHE AL 5104 FEIE 7 5H= WHHof CHEH &
Hof ztst 2™ S HWEILICEH o|HEt 4 M whEdof CHEh XHM|IEH LIE 2 DFE SHIE HZ5HMI2.
HE 80 ALl HARE ABHE = A MM E SH 2 Neptune SIE “EM AFEE = U=
SIAAE 7P 2 XS MEEILICH LHE AFE EHE Ma7 e A&l 242 Ant =7t 0|2l 4
ME[X| k&L Ct

7|BMo 2 QIAEIAO| neptune_dfe_query_engine QIAEIA PEHIIIE-I._ viaQueryHintZ MH&|oq
A2 M, 0| B DFE 2 ZI2 openCypher #HE[2 trueZ M™EE useDFE FHE| TIEJ} BA|IMOZ X
g El Gremlin 2 SPARQL 2|02t AFEElLICEH

neptune_dfe_query_engine QIAEA HEtO|E{E enabledZ HHst0 7tSEF ZE RO0IM ALE
& 4 QIZ 2 DFE QNI 25| A58 4 & LCt

Gremlin # 2| £ SPARQL # 2|0 CHEt useDFE #HEZ| TSIEE 5t
LICt. o] # 2| EIEE ArE5tH DFE7F EY 2§ A™SHK| Z5HAH & = U&LCt
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curl -G https://your-neptune-endpoint:port/status
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O oS el SE2 DFES| #4438t o8 & XIHELICt

"status":"healthy",
"startTime":"Wed Dec 29 02:29:24 UTC 2021",
"dbEngineVersion":"development",

"role writer"

"dfeQueryEnglne":"viaQueryHint",

"gremlin":{"version":"tinkerpop-3.5.2"},

"sparql":{"version":"sparql-1.1"},

"opencypher":{"version":"Neptune-9.0.20190305-1.0"},

"labMode":{

"ObjectIndex":"disabled",
"ReadWriteConflictDetection":"enabled"

},

"features":{
"ResultCache":{"status":"disabled"},
"IAMAuthentication":"disabled",
"Streams":"disabled",

"AuditLog":"disabled"
},
"settings":{"clusterQueryTimeoutInMs":"120000"}

Gremlin explaln I profile A= DFEOIM HE|E A-ASHT A=X| iR E LEiELICH
explain®| A< Gremlin explain 210 X & E MY profilel| A< DFE profile 2E1ME

|:|_7F_OI'A'”9|_.

OFZF7EX|2 SPARQL explain® SPARQL # 2|7t DFEO| ofs A™—E|T JU=X| R E dedELICH.
KEMIE LI 2 DFE7} #M3HEl Z2 2| SPARQL explain £2] of Al &! DFENode 44HAL MM &
Z3tMR.

Neptune DFEM|IM X35t #El #+x
24X Neptune DFEE SPARQL 2! Gremlin # 2| X 2| 62| MEE X|ELIC.

SPARQLS| E< olz &g Z7|= Jef < T 9| ot MELICH.

o)

-

Moz O 5% ZEEX| 2 =3 Melg 28ste el sl ME

rol

FEFA|

[

rr

Gremlin2| Z< alHt
dL|ct.

CtE2at 20| 22| & stLt7t DFEOIAM M4 E= FEXMoZ AL Q=X & elg = A&Lh

DFEOIAM A== FEl 236
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« Gremlin0{| = explain & profile % EPE S35l DFEOIAM FE|e| offH EE2 & A&s T U=X|
o £ QIELICHAUE BR). explainl B Gremlin explain 21 M0l Z& E HE profilel]

A2 DFE profile ET1ME #HZE35IMR. explain & profile2 AF8 3504 Gremlin #H2| 3 M|
Mz HZT5HMIL.

7024 Gremlin EH7A|01] CHEE KEAIEH Neptune @& X| 3 LHE 2 Gremlin EHAH| X[ ol dBEE|0] U &L
Ct.

. O}2H7HX|2 SPARQL explain® SPARQL # 2|7} DFEO Ol AISE|T Q)=X| 08 2 A{EL
Ct. RkMIEH LI 2 DFE7I M3t El 49| SPARQL explain £33 oAl & DFENode QI4HAF MM

MM
% 7(|-7<°|.A-||O

DFEOIAM A== FEl 237
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Neptune DFEOI| M AFSE S| &2

(® Note
openCypher X| 3 0452 = Neptune2| DFE 2| QI &lof [zt EatELct
DFE %12 Neptune ATl 2IZ|A 1.0.3.001M & EEE ME MBEIRX20H Neptune ATl 2
E|A 1.0.5.08E 7|BMo =2 EMEH UKD el EIEQ &H AH& 35T openCypher X[ &
SEp A8E = A&LICH
Neptune Y&l 2I2|A 1.11.02E DFE QIZI2 O O|& B REE M E|X| &f2r, O|A 2lA
EAA 0| DB m2t0|E{ 2 &0l Q= neptune_dfe_query engine QIAEIA mEtO|E{E AL 504
Mlo{E LIct.

DFE %2 Neptune Z12{Z o] o|O|E{ofl CHEH HE
ot orggrLct. ol HE = Hel A=l x|&o| E

SH o HeHE F[ELICH

> i

AFI ZE[A 1.2.1.02E GetGraphSummary APl E£= summary AEZQIEE ALE5t0q 0|24 S
x

oM Zeizof CHet 2o BEE AMY & A&LICH

Ol2{3t DFE S &k 224z o] GlOJE| 5 10% 0|4 0| HHEIZLE 2|41 SH7H 102 0|4 ZIH8t
A ChAl MAELICH 22iLf ol2fEt E27E &% HAE % et

@ Note
T3 AU T4g QIAEAOME siE QIAH
A0| H|gHAdstEl Lt

>
=)
0%
lo
1
u
ol
o
o
P
L—J_
ot
>
$0
|0
|0
b
Ofm
2

x

ChE A=ZQIE F otLHE Sdll DFE &4 g2 2elg = A&

« https://your-neptune-host:port/rdf/statistics (SPARQL2| B<2).

« https://your-neptune-host:port/propertygraph/statistics (Gremlin &
openCypher®| A<), CHA| HHE12| BL: https://your-neptune-host:port/pg/
statistics.
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® Note

AEl ZZ|A 1.1.1.082E Gremlin 8H AIEXQIE(https://your-neptune-host:port/
gremlin/statistics)= O O|& AFEE[X| &1, propertygraph EE= pg AIEZQIET}
MSELICE Ol Tt o| S8t 2 flal Al X[ JUX|BH EF EE|AM MAHE
A&LICE.

AT 2I2|A 1.2.1.08E{ SPARQL SAH AN=EEZQIE(https://your-neptune-host:port/
sparql/statistics)e  O|& AFEE[X| &1, rdf AREEZQIETF MZ ELICH O™ HHZ L}

of zetdE Rl A% x|l UXR|E, EF BE|IANM MHE & A& LT

otzH ofiMollA $STATISTICS_ENDPOINTE= O|8t HI=EZQIE URL & §tLIE LIEFL|CE

(® Note
DFE 34 HEZQIET} Bl QIAEA UE B2 AMEE = Us L2 JH LEEAL
A

Ch. CHE %2 ReadOnlyViolationExceptionZt & 74 AlujghL|C.

DFE &7 A& 8t 37| AE

M oS 37| Mt & stutoll =2 5tE DFE S o] SEELICH

« dHElE &9 MEL| &= 50,0007HE =0HE + &Lt
« YYElE =UR A == 1008 7HE =0He == gigLCH

olg{8t MEte HAY £+ UaLich
DFE S7|2 #4x} 4

CHE curl 2HE ALE5104 DFE SH2| HXH 4 EHE &g & &Lt

« status - QEOHTTP et I=QLCH 30| H55tH T == 200LICH LRI /7 F
S etdol o F MME R XML

EMS 239



Amazon Neptune ALEXl 710|=

* payload:
« autoCompute - (F2) XS SH dd0| e LR=X| R E LIEHHLICE.
» active - (F2)DFE &4 440| 25| S |RA=X| 047 E LIEFHLICH
« statisticsId - =AH SH W Ado|IDE EneLict -1 2t0| 00|H SH7t YK

SH7F S8 8

ARASE LIEFHLICEH

date — DFE SH[7t 7t% zlZ20of H-E UTC AZHISO 8601 & Al)LIC.

o|tol= B Erelel S22 EAIZ[RX|E AT 2[4 1.2.1.0FEH

.0
= HE|lx= JE'E'EE EAELICHO: 2023-01-24T00: 47 :43.3192).

note - SH7t RE5K| f2 Aol EAof CHEt &1 ArELICEH
signatureInfo - SHIM SMHE S MEol| Cist HEIH E0f USLICHRT 2E[A
1.2.1.0 O|Fof= O] E=0f summary O|F0| X[ HE). YetHo 2 CtZ0 22 TX[= HY A

oI- A oA |_||:|._

T HAE
« signatureCount - RE SH MEQS & MY .
« instanceCount - S8 ME QIAHAO & .
« predicateCount - IR8 ZZXI & .

L2 A AE| @&l et 2T oel ZaLCh

"status" : "200 OK",
"payload" : {
"autoCompute" : true,
"active" : false,
"statisticsId" : -1
}

DFE SHE A8¢ =+ U= 32 SEH2 ot Z &Lt

"status" : "200 OK",
"payload" : {

SH HE 240
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"autoCompute"
"active" : true,
"statisticsId" : 1588893232718,
"date" "2020-05-07T23:13Z2",

"summary" {
"signatureCount" : 5,
"instanceCount" : 1000,

"predicateCount" : 20

. true,

22 Z1tstod DFE SH 40|

OE S0{, EH 37| A

{
"status" : "200 OK",
{

"payload"
"autoCompute"
"active" : false,
"statisticsId"
"date" "2020-05-05721:18Z2",

"Limit reached: Statistics are not available"

Ilnotell

. true,

1588713528304,

DFE SH| A& A H|E M3
= MA0| ZAISHELICE

|24 DFE EH| &}

7|2Mo 2 DFEE #4385
CtSa 20| Ais W2 "I date = A&t
"disableAutoCompute" }'

curl -X POST "$STATISTICS_ENDPOINT" -d '{ "mode"

AEE 2000|H,

20| 8EstHHTTP &
{
"status" : "200 OK"
}
MEf S M-t SEHOl autoCompute EETL falseZE MHE|0] QU=X| =QI5t0{ AH&S 40|
HIg Mt R =X =Rl = &L ct
241
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SH X5 WEE v Hstel Tl ¢l SH AlMt2 S=E|X| ef&Lch
DB 22HAE{Q| BH0JE] QIAEIAT} b BT QIAEIAO] CHEH AHS MAIS HIZ A ST S 285,
Q0| Alufst T HTTP EHet = 4000 EAIZIH ChE 0t 22 A7t E3FLUCH
{
"detailedMessage" : "Writes are not permitted on a read replica instance",
"code" : "ReadOnlyViolationException",
"requestId":"8eb8d3e5-0996-4alb-616a-74e@ec32d5f7"
}

B o= DFEE & 'd3totH DFE S A& 4&0| o|0] #4420 U&LICH s dEE HIgd
stet 32 S0 S 20| ChA| € -3He & &Lt

curl -X POST "$STATISTICS_ENDPOINT" -d '{ "mode" : "enableAutoCompute" }'
QLEO| MBSHHTTP 8 ZE= 2000|H, SEH2 Ct31t £ &L
{
"status" : "200 OK"
}
MEN @3S Mt 20| autoCompute EEJ} trueZ MHEE|0] YEX| &Qlstod RIS AMAI0|
S EIRA=X] 2 olgh = UaLct

curl -X POST "$STATISTICS_ENDPOINT" -d '{ "mode" : "refresh" }'
Q0| M35t CtSo 20| EHE|H HTTP et I == 200 L C.
{

S AL RE st 242
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"status" : "200 OK",
"payload" : {
"statisticsId" : 1588893232718
}
}

E39| statisticsIde Xl 21 S SH A Aol IDYLICH 2 A o] o|O| 2l &
O|RAEH B2 LHE2 M A™dE AIZHSHX| ot siE Aol IDE gheterLICt & ol stLte| &7 A4
Aet 23 £ e

£ S Yol ZXI7F YdstH M 2t0|E ==Vt O X2 ez ME[E A3 ZRIEE
E A

StatsNumStatementsScanned CloudWatch X|EE AI25t0{ S 7| A4t
PLIEE

StatsNumStatementsScanned CloudWatch X|EE A A|ZF 0| EH HALS la A
2 42 diatstch ZF S A4 AHAt ZZHoll M Yol EEl Lt

A

—

rot

SH A tto| E|7HE motch o] =x|= &7+t Hlato| ™LX et 2 = L™sHH |RXIELLICH o
EtA AlZh ZAotof [F2 StatsNumStatementsScanned Zf 22T E HH S7| #H[AH0| O|F04Zl A
7|9t £ E O WA ot E + &L
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=)
wl
Z
Z
S
Py ]
w1
-
S
g ot
compute
< ,
EI e
s : -
2 e
« -~
E -
th
Tl T3 tme
Compute started Compute started
T2
Compute ended T4

Compute ended

Adol T SL i 2z ol 7|27 £ & LIEHELICE ZI2717t 7t &S A el ALt
Elcts XL

ez 7t 00l BEe Moz2B I8l B2 A 7|52 EdstEeLt SH7F ™6 AME[X] i 2
RedLict SH 7Is0| HIZJS EIR7HLE SH| AlMtE KIstK| ot AT HHEE A Este BRols

StatsNumStatementsScanned?7t EXH5HK| St&LICt.

oM TS R SH APIE AL 3to] SH AAS HIZ s Y
o SA7k 2141 4EHZ RXIEIX| oot DFE 70| 2| A2 4
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CloudWatch& At&st= Edol CHEF XEMIEH LHE 2 Amazon CloudWatch& AHE 504 Neptune 2 L
|_:__|EI° 7<I-_7|<_o|.k||_‘_L

o
Tl
m
Of

Al Q= X QIE0f| A AWS Identity and Access Management (IAM) €/
= A2

0
0

awscurl EEE HTTPS 2! IAMZ} S 8tE|= J|EF T8 AF235104 1AM QIS 2 E5H
=]

Eof OFX5tAH HMASH & )& LICH MAst Hot 015 MEE MAst=

T AAHE oL = 20O

o
S HE % awscurlS ArE5104 IAM 215 0| EEstEl EfoilA DB 2 EHAE{0 FHsHAH HEE HZ
stAle. I Chs ofefet 20| e REE MEE + J&LICH

awscurl "$STATISTICS_ENDPOINT" \
--region (your region) \
--service neptune-db

OtL|™ 7IE8 CtE2 XL & 35l= request. jsonOl2t= O|§2| JSON T2 MHE &~ A&LICt
{ "mode" : "refresh" }
O CHS ot et 20| S dHHE =82 AlRtE = U&LICH

awscurl "$STATISTICS_ENDPOINT" \
--region (your region) \
--service neptune-db \
-X POST -d @request.json

DFE £7| AHA|

SH A=EZQIE0| HTTP DELETE 82 ELiH HIO|E{H|0|A 9| 2E SHE AXME = A&LIC

0

curl -X "DELETE" "$STATISTICS_ENDPOINT"

« 200 - AAof d3i&LIC

ol 3« derxel SE2 o3 2 &Lt

IAM 2I&. 245


https://github.com/okigan/awscurl
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"status" : "200 OK",
"payload" : {
"active" : false,
"statisticsId" : -1

« 204 — AMME SH7F eisLch

B tEo| 8H A=EXZQIER MK 2EE 2 L™ ReadOnlyViolationExceptionO| &M EL]
Ct.
DFE 7 2ol YHIHeI @/ I E

QU= YBHQI 9 F S = QUL

« AccessDeniedException - gtgt I CE: 400. HIAIX|: Missing Authentication Token.

« BadRequestException(Gremlin & openCypher?| B<) - Htet I =: 400. HIAIX]: Bad
route: /pg/statistics.

« BadRequestException(RDF CI|O|E{Q| B<®) - g2t F=: 400. HAIX|: Bad route: /rdf/
statistics.

« InvalidParameterException - Btgt FE=: 400. HIA|X|: Statistics command
parameter 'mode' has unsupported value 'the invalid value'.

« MissingParameterException - Etgt ZE:400. HIAIX|: Content-type header not
specified..
- ReadOnlyViolationException - Btgt FE: 400. HIA|X]: Writes are not permitted

on a read replica instance.

[T

o £ £04, DFESt SHI7} &d3tE[X| i 2 HEfolM 2FE EUH O 242 S5 & A Eulch

{
"code" : "BadRequestException",
"requestId" : "b2b8f8ee-18fl-el64-49ea-836381a3el74",
"detailedMessage" : "Bad route: /sparql/statistics"

}

ErEol o= 246
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TJcHzof CHEr ZHEFSE @ 9F B 27|

« $M((PG) 22z o] AR JelZ QY APIE &, K|, 49| 7ot 8 = L Six| dlo|En
%4 7|0 7| M8 S5 g eHeteLch

- ZlaA 7|E ZYURII(RDF) Jeizo| B Oz 2% APIE #HE, FA|, ZHAL =2 &7 27
Mg Zela Y =Xt 7| S8/ g
(® Note

Jd2f= 29F API= Neptune QIE 2I2|A 1.2.1.00 ZJEIR&LICEH

JeHZ QO APIE A28t Jei=Z HIo|E| 37| U 2EIXE =1 Z1o| A mpatst

A OlA

= = == A = T AAl:iL—IEI'-
ssummary Neptune KT H X| O1Z]S AFE5t0{ Neptune . E S LHO| A APIE CH3AC 2 ALSE
T A&Uch O = ofZ2[AH O|MH M= APIE AFE5to] AME = E= AX| 0|22 AMol &

2 MSstod AM At g e + AU&LICH
JeiZ 29F H|0|E{= Neptune DFE IEI0] HELY Foi| 7|48t DFE S 7|0l A &£ &/ DFE 4|7t
X|HE oo AFSE &= AUSLICH Af Neptune DB 2HAEE MME I 7I2Mo 2 SH7I -3t

=2 oo= — 11—
ElL|CH

® Note

HEZEEZ|E Mfst7| flah t3 X t4 AAHA R, H db.t3.medium X db. t4g.medium Q!
ARA QYOIM S Mol HIZGstELCH WEkM ol2 et QIARA RHEMME ez 2
of CIOIKHE AL E =+ i&LICh

S| SEi APIE AL&35t01 DFE SH 2| HEIE &QlE & U&LICH SH xS ddol HIZ &5t Ex]| o
£ &, SHE 7/Mez iS Yolo|EF LI

QLUZ Y I 8HE Z|CHEt 2[4 HEHE RX|5tE{H A4S AMSH7| B0 SH o0
EE $E502 E|HY 4 aLich SHE Attste S0t aB =7} HHE|H WeiKo = x|odo] o
7t d ] |

h st x|BF 3 kol LHX| ek&LCt
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OPE Q9 APIE AFR5104 O = @ oF e ZHM

=

Gremlin E£= openCypherg Al&5t04 FE|5te 4 JEiZo| Ff £ J2iZ @ A= ZRIEN|M
JEHE Qof 2 AME = QI&LICH O| JEZQIE :

o= ZI URIZt e URIZI 25 A&LICH

* https://your-neptune-host:port/propertygraph/statistics/summary
* https://your-neptune-host:port/pg/statistics/summary

SPARQLE AE35t0] #2|st= RDF 12 Z 2| B2 RDF R AEXZQIE0|M JejZ @ofg AME

= A&Lch

* https://your-neptune-host:port/rdf/statistics/summary

ol2{8t A=EZQIEE 2]7| MEO|H{ HTTP GET
$GRAPH _SUMMARY_ENDPOINT7} 3 2|5t24
L HTTP GETS AFE3t01 2 HIO|EE HME = %%LIEL

curl -G "$GRAPH_SUMMARY_ENDPOINT"

agfz @ofS AMste{n

gk

 MEE + A= SH s 32 SEHS o3 2 &Lt

"detailedMessage": "Statistics are not available. Summary can only be generated after
statistics are available.",

"requestId": "48c1f788-f80b-b69c-d728-3f6df579a5f6",

"code": "StatisticsNotAvailableException"

[

JdeiZ 29 APIC| mode URL # 2| mtat0|E

J2HZ 2 9F APIE modeZtE O|E2| URL # 2| mt2tO|E{E grots Lt 0I It2t0/B{= basic(7|&
ZHt detailed2t= 5 2t & SILIE AFEE &= U&LICH RDF 22HZ 9| B detailed ZE 12
Eol= £7I subjectStructures EE7F ZEELICH 4 Oz o] B2 AR iz 2

=
2oll= 2712 &7 2 £, & nodeStructures & edgeStructures7t Z & ELIC}H

Ct
=

o
[p]

+
Q)

-]

|_J
[p]

o
IJ
L}
|
kO
12
00

fjo

R7Yste{H CHZ 3 20| mode tZHOEE Z & 5HAIR.

curl -G "$GRAPH_SUMMARY_ENDPOINT?mode=detailed"

M
o
&
0]
2
oy
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mode I}2}0|E{7} GIE AR basic RE7} 7|EXMO 2 AL E|0] HA|Z OS2 ?mode=basicS X|HE
4@ A
=

—
[
TE UKX[EH BFEA| OH He= o

o
=
[3]
FO
12
0lo
It

&4 a2z (PG)2

(18

g

A Iz ol A RMIEH iz @of SH2 Ch3a Z&LCh.

r

-~

"status" : "200 OK",
"payload" : {
"version" : "v1",
"lastStatisticsComputationTime" : "2023-01-10T0Q7:58:47.972Z",
"graphSummary" : {
"numNodes" : 0,
"numEdges" : 0,
"numNodelLabels" : 0,
"numEdgelLabels" 0
"nodelLabels" : [ 1],
"edgelLabels" : [ 1],
"numNodeProperties" : 0,
"numEdgeProperties" ]
"nodeProperties" : [ 1],
"edgeProperties" : [ 1],
"totalNodePropertyValues" : 0,
"totalEdgePropertyValues" : 0,
"nodeStructures" : [ 1,
"edgeStructures" : [ ]

’

’

[

- status - QHEOIHTTP e F=QILICH 30| ¥35tH T =& 200LCt
LMo QR SE2 it Joix Qof QR MME FZSIML
* payload
- version - O| J2{Z Q9F SEO| HH™MLICH
- lastStatisticsComputationTime - NeptuneO| S7|E OIX|2HS 2 HAHSH AlZHO| EFQ

ABRME(1SO 8601 &A)QILICH

* graphSummary

I
0%
M
&
[H
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numNodes - ZIE{Z Ol = ¢QlLCt.
numEdges - ZI2{ZO| UX| =iL|Ct
numNodeLabels - ZIEHZO| /U&=
numEdgeLabels - ZI2HZof /U&=
nodeLabels - I2HZO| 1 RS
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rot
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Ral
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[l
H-
In

P 4
o

nodeProperties - ZI £440| M%

o o

N
25
|H
1o
o

K
lo
kI
rok
H'
In
B
0x
n Jm

rH1
2
Ral
o
»2
Ral

edgeProperties - Z £40| ALS

i
I 4 B B
o

totalNodePropertyValues -

Ko 1
e

0x 0
o
Ofh

> >

lo
O
N oo O
it

A

H—
In
i

totalEdgePropertyValues -
e=detailed7t X|'SE B2t EA|ELICE 0

nodeStructures - O/ ZCEE QX =
= CtS 27 Z&ELLct

70l L& = S50| ZE I,

-« count - O|SHFTZEJITI E £IL

« nodeProperties - O| 5% F X0 U= E &4 SFLICL
(@]

+ distinctOutgoingEdgeLabels - O| & FXof| Q= IRt A& AX| H OB S5
olL|ct
= .

- 0)||
42 1 orn
91 3 N

Q_

N

d

edgeStructures - O ZE&= Q%0 mode=detailed?t XIHEl Z<R0iBt EAIELICEH 0
Zlole AR = 55 H, Zf F X0l o2 2271 ZEELUCH

0
- count - O|EHAXE J7IZTI A

X
- edgeProperties - O| 58 Fx0f U= AX| £4 SFLICH

™
o
5

RDF 1= o| ag= @oF &t

Hl RDF 2= o] 2 AtA|Et = Qo SEte 2t ZH&L|Ct.

"status" : "200 OK",
"payload" : {

"version" : "v1",
"lastStatisticsComputationTime" : "2023-01-10T0Q7:58:47.972Z",
"graphSummary" : {

"numDistinctSubjects" : 0,

RDF 124
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"numDistinctPredicates" : 0,
"numQuads" : 0,

"numClasses" : 0,

"classes" : [ 1,
"predicates" : [ ],
"subjectStructures" : [ ]

2 Z{ Q| o]
* payload

- version - O| J2HZ @9f & o HHIL|Ct

- lastStatisticsComputationTime - NeptuneO| S7|E OtX|Z2Z HAHSH AlZHo] EF

AR (1SO 8601 ZA)LICt.
* graphSummary

« numDistinctSubjects - IZ{Zof Q= DRE FA Q| = ILCH.
e numDistinctPredicates - ZI2{Zoi Q= KR8t TR £t

« numQuads - ZIciZOo| = £lL|C}.

« numClasses - = o| oA =¢lL|C}.

- classes - 2{Zo| FeiA SELCt

« predicates - ZE7ZXt 7ot JeiZof e 2R SFLICEH

« subjectStructures - O &
Ct o{7|olE =X #+x= 550| E.%:.*EIEFI

« count - O| 5§ FXo| el SIxlL|Ct.
- predicates - O| & F#Zxoi| Y= DX SFLIC.

ME &M J20Z(PG) 29 ST

CHE e ME 44 JT $3 1M Clo/E MES Z8sHs &4 TeHZof Chet RHAIE 29 ST
Ct

WE PG 29


https://github.com/aws/graph-notebook/tree/main/src/graph_notebook/seed/queries/propertygraph/gremlin/airports

Amazon Neptune
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{
"status" : "200 OK",
"payload" : {
"version" : "v1",

"lastStatisticsComputationTime"
"graphSummary" : {
"numNodes" : 3748,
"numEdges" : 51300,
"numNodelLabels" : 4,
"numEdgelLabels" : 2,
"nodelLabels" : [
"continent",
"country",
"version",
"airport"
1,
"edgelLabels" : [
"contains",

"route"
1,
"numNodeProperties" : 14,
"numEdgeProperties" : 1,
"nodeProperties" : [
{
"desc" : 3748
1,
{
"code" : 3748
.
{
"type" : 3748
1,
{
"country" : 3503
.
{
"longest" : 3503
1,
{
"city" : 3503
.
{

"lon" : 3503

"2023-03-01T14:35:03.804Z",
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},
{
"elev" : 3503
1,
{
"icao" : 3503
},
{
"region" : 3503
1,
{
"runways" : 3503
},
{
"lat" : 3503
1,
{
"date" : 1
},
{
"author" : 1
}
1,
"edgeProperties" : [
{
"dist" : 50532
}
1,

"totalNodePropertyValues" : 42773,
"totalEdgePropertyValues" : 50532,
"nodeStructures" : [
{
"count" : 3471,
"nodeProperties" : [
"city",
"code",
"country",
"desc",
"elev",
"icao",
"lat",
"lon",
"longest",
"region",

0z
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}I
{

iy
{

}I
{

"runways",
Iltypell
]I
"distinctOutgoingEdgelLabels"
"route"

]

"count" : 161,
"nodeProperties" : [
"code",
"desc",
"type"
1,
"distinctOutgoingEdgelLabels"
"contains"

]

"count" : 83,
"nodeProperties" : [

"code",

"desc",

"type"
1,
"distinctOutgoingEdgelLabels"

"count" : 32,
"nodeProperties" : [
"city",
"code",
"country",
"desc",
"elev",
"icao",
"lat",
"lon",
"longest",
"region",
"runways",
"type"
1,
"distinctOutgoingEdgelLabels"

L

L
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},
{
"count" : 1,
"nodeProperties" : [
"author",
"code",
"date",
"desc",
“type”
1,
"distinctOutgoingEdgelLabels"
}
1,
"edgeStructures" : [
{
"count" : 50532,
"edgeProperties" : [
"dist"
]
}
]

MIZ RDF a2z @9 S5

ChS2 MEZ RDF €38 =M OIo|E ME

{
"status" "200 OK",
"payload" : {
"version" : "v1",

"lastStatisticsComputationTime"
"graphSummary" : {

"numDistinctSubjects" : 54403,
"numDistinctPredicates" : 19,
"numQuads" : 158571,
"numClasses" : 4,

"classes" : [

]

E ¥ &5l= RDF ez ol cHet REMIEH

"2023-03-01T14:54:13.90372",

"http://kelvinlawrence.net/air-routes/class/Version",
"http://kelvinlawrence.net/air-routes/class/Airport",
"http://kelvinlawrence.net/air-routes/class/Continent",
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"http://kelvinlawrence.net/air-routes/class/Country"

1,

"predicates" : [

{

"http://kelvinlawrence.

"http://kelvinlawrence.

"http://kelvinlawrence.

"http://kelvinlawrence.

net/air-routes/objectProperty/route"

net/air-routes/datatypeProperty/dist"

net/air-routes/objectProperty/contains"

net/air-routes/datatypeProperty/code"

"http://www.w3.0rg/2000/01/xdf-schema#label" : 3747

"http://kelvinlawrence.

"http://kelvinlawrence.

net/air-routes/datatypeProperty/type"

net/air-routes/datatypeProperty/desc"

"http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type" : 3747

"http://kelvinlawrence.

"http://kelvinlawrence.

"http://kelvinlawrence.

"http://kelvinlawrence.

"http://kelvinlawrence.

"http://kelvinlawrence.

net/air-routes/datatypeProperty/icao"

net/air-routes/datatypeProperty/lat"

net/air-routes/datatypeProperty/region"

net/air-routes/datatypeProperty/runways"

net/air-routes/datatypeProperty/longest"

net/air-routes/datatypeProperty/elev"

: 50656

. 50656

. 7004

1 3747

t 3747

: 3747

. 3502

: 3502

. 3502

: 3502

. 3502

: 3502

Mk
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},
{
"http://kelvinlawrence.net/air-routes/datatypeProperty/lon" : 3502
.
{
"http://kelvinlawrence.net/air-routes/datatypeProperty/country" : 3502
},
{
"http://kelvinlawrence.net/air-routes/datatypeProperty/city" : 3502
.
{
"http://kelvinlawrence.net/air-routes/datatypeProperty/author" : 1
},
{
"http://kelvinlawrence.net/air-routes/datatypeProperty/date" : 1
}
1,
"subjectStructures" : [
{

"count" : 50656,

"predicates" : [
"http://kelvinlawrence.net/air-routes/datatypeProperty/dist"

]

.
{

"count" : 3471,

"predicates" : [
"http://kelvinlawrence.net/air-routes/datatypeProperty/city",
"http://kelvinlawrence.net/air-routes/datatypeProperty/code",
"http://kelvinlawrence.net/air-routes/datatypeProperty/country",
"http://kelvinlawrence.net/air-routes/datatypeProperty/desc",
"http://kelvinlawrence.net/air-routes/datatypeProperty/elev",
"http://kelvinlawrence.net/air-routes/datatypeProperty/icao",
"http://kelvinlawrence.net/air-routes/datatypeProperty/lat",
"http://kelvinlawrence.net/air-routes/datatypeProperty/lon",
"http://kelvinlawrence.net/air-routes/datatypeProperty/longest",
"http://kelvinlawrence.net/air-routes/datatypeProperty/region",
"http://kelvinlawrence.net/air-routes/datatypeProperty/runways",
"http://kelvinlawrence.net/air-routes/datatypeProperty/type",
"http://kelvinlawrence.net/air-routes/objectProperty/route",
"http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type",
"http://www.w3.0rg/2000/01/rdf-schema#label"

]
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{

"count" : 238,

"predicates" : [
"http://kelvinlawrence.net/air-routes/datatypeProperty/code",
"http://kelvinlawrence.net/air-routes/datatypeProperty/desc",
"http://kelvinlawrence.net/air-routes/datatypeProperty/type",
"http://kelvinlawrence.net/air-routes/objectProperty/contains",
"http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type",
"http://www.w3.0rg/2000/01/rdf-schema#label"

]

},
{

"count" : 31,

"predicates" : [
"http://kelvinlawrence.net/air-routes/datatypeProperty/city",
"http://kelvinlawrence.net/air-routes/datatypeProperty/code",
"http://kelvinlawrence.net/air-routes/datatypeProperty/country",
"http://kelvinlawrence.net/air-routes/datatypeProperty/desc",
"http://kelvinlawrence.net/air-routes/datatypeProperty/elev",
"http://kelvinlawrence.net/air-routes/datatypeProperty/icao",
"http://kelvinlawrence.net/air-routes/datatypeProperty/lat",
"http://kelvinlawrence.net/air-routes/datatypeProperty/lon",
"http://kelvinlawrence.net/air-routes/datatypeProperty/longest",
"http://kelvinlawrence.net/air-routes/datatypeProperty/region",
"http://kelvinlawrence.net/air-routes/datatypeProperty/runways",
"http://kelvinlawrence.net/air-routes/datatypeProperty/type",
"http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type",
"http://www.w3.0rg/2000/01/rdf-schema#label”

]

.
{

"count" : 6,

"predicates" : [
"http://kelvinlawrence.net/air-routes/datatypeProperty/code",
"http://kelvinlawrence.net/air-routes/datatypeProperty/desc",
"http://kelvinlawrence.net/air-routes/datatypeProperty/type",
"http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type",
"http://www.w3.0rg/2000/01/rdf-schema#label"

]

.
{

"count" : 1,

"predicates" : [
"http://kelvinlawrence.net/air-routes/datatypeProperty/author",
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"http://kelvinlawrence.net/air-routes/datatypeProperty/code",
"http://kelvinlawrence.net/air-routes/datatypeProperty/date",
"http://kelvinlawrence.net/air-routes/datatypeProperty/desc",
"http://kelvinlawrence.net/air-routes/datatypeProperty/type",
"http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type",
"http://www.w3.0rg/2000/01/rdf-schema#label”

]
}
]
}
}
}
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authorized to perform:
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400

400
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Ct.
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arn:aws:iam:

neptune-db:GetGraphSummary on resource:

Ol
-||_ 7=|o EF%J_”' 7I-8 %I:I-

db:(region):(account ID):(cluster resource ID)/*",

"requestId":

"code": "AccessDeniedException"

"7ac2b98e-b626-d239-1d05-74b4c88fce82",

:(account ID):(user or user name) is not
arn:aws:neptune-
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Amazon Neptune JDBC @324

Amazon Neptune openCypher, Gremlin, SQL-Gremlin &' SPARQL #Z|& K| 3PE QE AA
JDBC EZI0|HE EAIRME&LICt. JDBC HAZEE ALE 5 Tableault €2 HIELIA QIHEZ[HABI) &
T Z Neptunedl| & AZ8E = U&LICE Neptunezt & 74 JDBC E20|HE P%ﬁPE ol E= F7t

HI2 1o, A28 Neptune ZIAA0| CHH AT HIE S X|25HH ElLICTH

E2to|H{= JDBC 4.22 3 &HE|H Java 8 0|4 0| R lL|Ct. JDBC E2HO0|H AFS ol CHER REA]
st L8 2 JDBC API ATEME 2= stM2.

ZME MEstn 715 2FE & = U= GitHub Z2EME o= =2+0|e{ol| CHEE AHAIEF dBEM7F Z &
Tlof U&LIch

Amazon Neptune& JDBC E2}0|H

JDBC EZIO|H{2} &4 SQL A2

5 i
JDBC =20l &M Gremlin AHS
5 i
5 i

JDBC E2}0|H} &7 openCypher AHS
JDBC E20|HHe}t 71 SPARQL AHE

Neptune JDBC E2}0|H A|Et5}7|

Neptune JDBC EE2}0|HHE AtE5t0{ Neptune RUIAE A0 @172352{® JDBC E2t0|H{E Neptune DB
SHAE St SUF VPCO| /= Amazon EC2 RQIAEIAO| HZ S 7Lt SSH BE{d E= 2 WHME
Sl QUATAE AMAEE £ Ql0o{0F FLICt SSH B2 EEIO|HoM LIRS 2 M st7LE 2= o

0§7|0{| A EBIO|HE CIR2EEE = U&LICH EEIO|IHE neptune-jdbc-1.0.0-all. jarl

O|§ ol B JAR It 2 1i7|X|E|0{ MSELICE AHE3tE{H JAR T2 o EE[7| oM 9]
classpathoﬂ oM. EE ofZ2|H 0|440| Maven EE = Gradle2 AF25tE B XA$t Maven EE
= Gradle BHEES At&3504 JARO|AM EEIO|HE MX[E = A&LC.

C2tO|EH7t Neptunedl| 48524 H CHE3t 22 €412l JDBC 4 URLO| HfL|Ct

jdbc:neptune: (connection

type)://(host);property=value;property=value;...;property=value
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https://github.com/aws/amazon-neptune-jdbc-driver
https://github.com/aws/amazon-neptune-jdbc-driver
https://docs.oracle.com/javase/8/docs/technotes/guides/jdbc/
https://github.com/aws/amazon-neptune-jdbc-driver#readme
https://github.com/aws/amazon-neptune-jdbc-driver/blob/develop/markdown/sql.md
https://github.com/aws/amazon-neptune-jdbc-driver/blob/develop/markdown/gremlin.md
https://github.com/aws/amazon-neptune-jdbc-driver/blob/develop/markdown/opencypher.md
https://github.com/aws/amazon-neptune-jdbc-driver/blob/develop/markdown/sparql.md
https://github.com/aws/amazon-neptune-jdbc-driver/releases
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JAR Ito| o Z2|7{l0|412] classpathol Qe AR CIE M2 Eestx| ef&LICt JDBC
DriverManager Q/E{H| O|A 2} Neptune @12 EAILEE A 01 EEIO|HE A =+ U&LICH o

£0{, ZE 81829| A= ZQIE neptune-example.com2 Sl Neptune DB E{AE{0]| HAMAE
A= B ChS1 20| openCypherof A28 4= U&LICEH

016
Q'I_l

-|> ﬂllﬂl

import java.sqgl.Connection;
import java.sql.DriverManager;
import java.sql.Statement;

void example() {
String url = "jdbc:neptune:opencypher://bolt://neptune-example:8182";

Connection connection = DriverManager.getConnection(url);
Statement statement = connection.createStatement();

connection.close();
Zk 22| oo CHEt GitHub Z2EME o MHM MMoME= s 2| A{E AMEE I HZE EXIES
TE5tE W2 MEELICH
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2. Neptune Tableau 7{<E] .taco U2 /Users/(your user name)/Documents/My
Tableau Repository/Connectors &40 Hix|&L|C}.
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Neptune JDBC E2}0|H{ JAR IS C:\Program Files\Tableau\Drivers ZC{0i Hix|Et
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Amazon Neptune X

Neptune Endpoint

database-1.cluster-cdffsmv2nzf7 .us-east-2.neptune.amazonaws.com

Port
8182

[ ] Use IAM Authentication

Require SSL

For support, contact Amazon. @ m

ZEE HSLL 917 S48 F7He BT} YALICH Neptune ASZQIEE /245t m IAM X
SSL A2 MBI LICHIAME AFS5Hs Z2 SSLE #AI5HsHok &

CElo|H7F Mol MAZAE|K| &t= Z<L JDBC Connection ZHA||2] isValid &2 Al25t04 ¢1Z40|
SE K| EOISHM|2. ¢1240| R ESIHK| ofof &7} falseE EHEHSIH 014 Sl A= ZQIET| 2H}

EX|, X Neptune DB 22{AE Q| VPCO| U=X|, Ee1A2E0| CHE K& 8F SSH E{0| YU=X| =2l

ghLict.

DriverManager.getConnection £&0{|A No suitable driver found for (connection
string) 88 oM ¢4 EXFS| A& 220f 2M|7t U2 = U&LIct A4 EXrGo| oSt
Z 0| AR E[=X] EelstM 2.

jdbc:neptune:opencypher://...
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Connectivity & security Configuration Monitoring Maintenance Events & tags

Maintenance

Maintenance window Pending maintenance

tue:07:45-tue:08:15 UTC (GMT) Available

Pending Maintenance (1)

Q, Filter pending maintenance

Description A Type v Sti

New Operating System update is available system-update -
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MEHSHO] EHAE SS0iM QUAEHAE MEHE £~ Ql&LICH

AWS CLI Al

E ME835t0{ YO0|EE AT &= JU=X| &Ql6t2{™ describe-pending-maintenance-

actions HEE AWS CLI

aws neptune describe-pending-maintenance-actions

"Resourceldentifier": "arn:aws:rds:us-east-1:123456789012:db:myneptune",
"PendingMaintenanceActionDetails": [

{

"Action": "system-update",
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"Description": "New Operating System update is available"

24 XA HCllo|EE M &83t24™ apply-pending-maintenance-action ¥ 2 = &&LICH

aws neptune apply-pending-maintenance-action \
--apply-action system-update \
--resource-identifier (ARN of your DB instance) \
--opt-in-type immediate
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e TLS_ECDHE_ECDSA_WITH_AES_128_GCM_SHA256
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* "kms:Encrypt"

* "kms:Decrypt"

» "kms:GenerateDataKey"

* "kms:ReEncryptTo"

* "kms:GenerateDataKeyWithoutPlaintext"
* "kms:CreateGrant"

* "kms:ReEncryptFrom"

» "kms:DescribeKey"
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JSON

"Version": "2012-10-17",
"Id": "key-consolepolicy-3",
"Statement": [
{
"Sid": "Allow use of the key for Neptune",
"Effect": "Allow",
"Principal": {
"AWS": "arn:aws:iam::123456789012:role/NeptuneFullAccess"
},
"Action": [
"kms:Encrypt",
"kms :Decrypt",
"kms : GenerateDataKey",
"kms :ReEncryptTo",
"kms :GenerateDataKeyWithoutPlaintext",
"kms :CreateGrant",
"kms :ReEncryptFrom",
"kms :DescribeKey"
1,
"Resource": "*",
"Condition": {
"StringEquals": {
"kms:ViaService": "rds.us-east-1.amazonaws.com"

"Sid": "Deny use of the key for non Neptune",
"Effect": "Deny",
"Principal": {

"AWS": "arn:aws:iam::123456789012:role/NeptuneFullAccess"
}I
"Action": [

"kms: *"
1,
"Resource": "*",
"Condition": {

"StringNotEquals": {

"kms:ViaService": "rds.us-east-1.amazonaws.com"
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https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies-cross-account-resource-access.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_forward_access_sessions.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create_for-service.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_use_switch-role-ec2.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_use_switch-role-ec2.html
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https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_aws-signing.html
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_temp_use-resources.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_temp_use-resources.html
https://docs.aws.amazon.com/general/latest/gr/signature-version-4.html
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 PythonZ A& 8 IAM 215 2 AHE 510 Amazon Neptune G| O|E{H| 0| A0 24 Z

+ Gremlin Python2 A& 8t IAM 215 & A& 3104 Amazon Neptune Ci| O[E{H| 0| A 0f @174

+ Gremlin JavaScriptE At& et IAM 215 S AFE 510 Amazon Neptune H|O|E{H|O|A0f 24Z
+ Gremlin GoOlA IAM QIS AF&35H0{ A
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Ct=22 Amazon EC2 RIAE A Apache Maven & Java 82 A x|5t= X[EIILICH. Amazon Neptune
Signature Version 4 ¢l % MZoj st Arg Lt

EC2 QIAEAAO] Apache Maven} Java 82 A x|5t2dH

1. SSH Z2}0|MEEZ Amazon EC2 °._|¢E._‘|¢01| edadgtLCt.

2. EC2 QIAE A0 Apache Maveng Mx|ELICH HX CtEE =3stod 2|ZX|EE(0 Maven THZ|
X|& F7+Ect.

sudo wget https://repos.fedorapeople.org/repos/dchen/apache-maven/epel-apache-
maven.repo -0 /etc/yum.repos.d/epel-apache-maven.repo

Ct2 2 YU3stod 7 |X|ol HHM HEE -t
sudo sed -i s/\$releasever/6/g /etc/yum.repos.d/epel-apache-maven.repo
J2{MH yum2 AF&3t0{ Maven2 A x|& &= /U &LICH.

sudo yum install -y apache-maven

3. Gremlin 2t0|EEH2|E Java 80| Z&rL|CH CIS S 23504 AFE XIS EC2 QIAEIAO] Java 8
£ MX|ELICt.

sudo yum install java-1.8.0-devel
4. CI3E =35t0 A8 RIC| EC2 RIAEIAN| Java 82 7|2 A AlZte = MYFHLICH

sudo /usr/sbin/alternatives --config java
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5. CI32 YU=5tod AAEXte| EC2 QIARAO] Java 82 7|2 AU U E M™ELICH
sudo /usr/sbin/alternatives --config javac

HAIX|IZ7t EAlZ|P Java 801 CHEF =AHE =IgfLICt
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https://curl.haxx.se/
https://docs.aws.amazon.com/general/latest/gr/signing-aws-api-requests.html
https://github.com/okigan/awscurl
https://curl.haxx.se/docs/sslcerts.html
https://curl.haxx.se/docs/sslcerts.html
https://curl.haxx.se/docs/sslcerts.html
https://github.com/okigan/awscurl

Amazon Neptune
« --access_key - f=3t HMA F|LICL Of t2tO|EAE A& Stod X|HSHX| et= B2
AWS_ACCESS_KEY_ID &4 B4 £ = 74 npof| 245 oF &huct.

« --secret_key - HAMA F|of sHEst= HIZ Z|QLICH O] mEtOIE{E AFE5toq4 X|IH3HX| &t =
729 AWS_SECRET_ACCESS_KEY &4 H £ = 74 mhelof l2435Hof &hL|ct.

- --security_token - |EB MM EE
AWS_SECURITY_TOKEN 8t ¥4~ £ = 244 1}

o= IAM AFR R 20t oI
awscurldt AFE Sl Zdo| &
Service(STS) APl EE= AWS CLI 2T

oF, Ol HEE|X| et&LICh CH4l AWS Security Token
o X

StLIE AL835to HA| 2ot 215 HEE dHstA .

STS ZZ0{|M gteHEl AccessKeyId, SecretAccessKey, SessionToken ZtS 7144 Tt o| of i
2 Mol MU 3 Mol HixIstE ol 7+ F&LICH 0l B2 20| SR EIH Eot 215 HE L

o
Asez MMEXIE 7 ool Feos IZX| et&LICH DhEVER|Z, EHe s 7|ztEn 71 7zt

S HA| 2ot 015 HEE 23 éHK| OtM2.

ClS KN & sts assume-roleE AF& 3104 Linux &0{| A
o

3 A = o
2 F awscurloiM sliid 2ot Q15 HEE &2 + Ue &8 Haol Hixlets BHE EoiEL

Ct.

aws sts assume-role \
--duration-seconds 1800 \
--role-arn "arn:aws:iam::(account-id):role/(rolename)" \
--role-session-name AWSCLI-Session > $output
AccessKeyId=$(cat $output | jq '.Credentials''.AccessKeyId')
SecretAccessKey=$(cat $output | jgq '.Credentials''.SecretAccessKey')
SessionToken=$(cat $output | jq '.Credentials''.SessionToken")

export AWS_ACCESS_KEY_ID=$AccessKeyId
export AWS_SECRET_ACCESS_KEY=$SecretAccessKey
export AWS_SESSION_TOKEN=$SessionToken

o™ oS3 20| awscurlE ALE6to DB 22{AH MHEE @¥EE 2 = JU&Lch

awscurl (your cluster endpoint):8182/status \
--region us-east-1 \
--service neptune-db
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_temp_request.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_temp_request.html
https://docs.aws.amazon.com/cli/latest/reference/sts/index.html
https://docs.aws.amazon.com/cli/latest/reference/sts/assume-role
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D2 0|z :remote BHO| M IUS AHE5t04 IZAE FHste LMl 4= 4E35IOHE
LICt requestInterceptor()& T2 WAoo = HHslof 5t TtLAM S EESE =
7| HZo 7 oy M2 wAlo| 2047t eigLct

Sigd MB2Z Gremlin £ & (TinkerPop 3.4.11 O|&)oi| ¢4Z
1. Gremlin 28 AFLICH
$ bin/gremlin.sh

2. gremlin> ZEZE7J} LIEFLIM amazon-neptune-sigv4-signer 2HO|E2EIE A x| LIC}.
Of 22 Z&0f| A Bt et =|5tHd EL|CH

:install com.amazonaws amazon-neptune-sigv4-signer 2.4.0

O| EtAHIM A7} L 45T Grape T430d CHEt TinkerPop AHME R XML,
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https://docs.aws.amazon.com/sdk-for-java/v1/developer-guide/credentials.html#credentials-default
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_temp_use-resources.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_temp_use-resources.html
http://docs.groovy-lang.org/latest/html/documentation/grape.html
https://tinkerpop.apache.org/docs/current/reference/#gremlin-applications

Amazon Neptune ALEXl 710|=

@ Note
HTTP Z5 A& AL8stE B2 Ol BA0IM :install BHO| 2 ==X ot 277 LY
& = A& ol EX|E siZEsodH Chs BEE ddstod 20 ZFAlof CHsh &

L|cth.

System.setProperty("https.proxyHost", "(the proxy IP address)")
System.setProperty("https.proxyPort", "(the proxy port)")

o

3. MY xolste ol 28 22AE requestInterceptor ()£ 7HAHSLICE

:import com.amazonaws.auth.DefaultAWSCredentialsProviderChain
:import com.amazonaws.neptune.auth.NeptuneNettyHttpSigV4Signer

4. HAIEHoH QB HEE M8t B2 T3 20l MM EE T XMSsHok gLict

5. CHE WHoR AR Hot 915 M E MYl o2 29 a1 Zo| Al 2ot 915 HEE ¥
ek 4 laLct

System.setProperty("aws.accessKeyId", "(your access key)")
System.setProperty("aws.secretKey","(your secret key)")

6. NeptuneOl 348 Cluster ZIXME =822 FFLICH.

@ Note
Ct= od|X= requestinterceptor() AHE 2 Z &5t & YOOI EEIR&LICE Ol
TinkerPop 3.6.601l &7+E|} & LICH TinkerPop EHH™ 3.6.6 O|™0l& ZE of|A[of| A SHE
22| A0|M O 0|4 AL £|X| &t = handshakelnterceptor()& A& & LICH

cluster = Cluster.build("(host name)") \
.enableSsl(true) \
.requestInterceptor { r -> \
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def sigV4Signer = new NeptuneNettyHttpSigV4Signer (" (Amazon
region)", \
new DefaultAWSCredentialsProviderChain()); \
sigV4Signer.signRequest(r); \
return r; } \
.create()
Neptune DB RQIAEIAO| SAE O|§2 &&= O =20| ER23t™M Amazon Neptune QIE Z QIE0f

4742 A x 5N Q.

7. O™ EtAO|M Cluster ZA|2| ¥4 O|F S AFR3510{ : remote @122 A EILICE.

:remote connect tinkerpop.server cluster

8. CtZ HHEZ =istod P ZEE MEHELICH I8 ZE Gremlin 2|7t #43 HEE TS E

LICH.

:remote console

TinkerPop 3.4.10 O|™ HHTE A& 5104 Sigd ME2E Neptuneoi| 244

TinkerPop 3.4.10 O|™ HT0| M= otz Bt ZH 0| Neptuned| M XS 5t= amazon-neptune-
gremlin-java-sigv4 2tO|EE{E|E AI83610{ 2£ € Sigv4 B2 Z Neptuneof @ Z8EHLICH

Sig4d MB2Z Gremlin £ (TinkerPop 3.4.10 0| H{F)oi| o172

1. Gremlin 2&& AldELCt

2. gremlin> ZEIZEJ} LIEILIM amazon-neptune-sigv4-signer 2HO|EEHEIE MR

Ol K2 ZolM B HBH 285 ELic

:install com.amazonaws amazon-neptune-sigv4-signer 2.4.0

(@ Note

L|C}.

HTTP Z5AIE AL85tE 3 Ol BHA0IM :install BHO| 2= E|X| oE LFIH L
g & A&LICH O] EX|E sliAstedH ChEs BHS AAstod 2&0| TS Alof CHal L&

T AAHE

LICE.
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System.setProperty("https.proxyHost", "(the proxy IP address)")
System.setProperty("https.proxyPort", "(the proxy port)")

rape T30i CHEt TinkerPop MBAME FHZEdle A E30| E = /JU&LchH

3. FEFE CIHEZ|Ql conf 5t¢ CIHEZ|0) neptune-remote.yamlO|2tE TS BHELICH

AWS CloudFormation ®lZ%/2 A& 350{ Neptune DB E2{AEHE M8 A2 neptune-
remote.yaml It0| O|O| EX{ELICE O B2 of2 EAIE AM'HEto|X MYE Z&SHET 7|E

utels HEsk7|2h st FLch

## )2 Neptune DB QIAEIAOS| SAE 0|
P CHE S () 2o

hosts: [(host name)]

port: 8182

connectionPool: {
channelizer: org.apache.tinkerpop.gremlin.driver.SigV4WebSocketChannelizer,
enableSsl: true

}

serializer: { className:
org.apache.tinkerpop.gremlin.driver.ser.GraphBinaryMessageSerializerVil,

config: { serializeResultToString: true }}

4,
/A Important
LN HTY IAM EoF 215 HEE KM SsHok gfLICH Chg HES =isto] AEX2| At
A EBS 8 Hrz dYotn 2 E52 ofle AHH T2 2 HhELICH

export AWS_ACCESS_KEY_ID=access_key id
export AWS_SECRET_ACCESS_KEY=secret_access_key
export SERVICE_REGION=us-east-1 or us-east-2 or us-west-1 or us-west-2 or
ca-central-1 or
sa-east-1 or eu-north-1 or eu-west-1 or eu-west-2 or
eu-west-3 or eu-central-1 or me-south-1 or
me-central-1 or il-central-1 or af-south-1 or
ap-east-1 or ap-northeast-1 or ap-northeast-2 or ap-southeast-1 or ap-
southeast-2 or ap-south-1 or
cn-north-1 or cn-northwest-1 or
us-gov-east-1 or us-gov-west-1
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http://docs.groovy-lang.org/latest/html/documentation/grape.html
https://tinkerpop.apache.org/docs/current/reference/#gremlin-applications

Amazon Neptune ALEXl 710|=

Neptune Version 4 MEAt= 7|2 2ot 21E HE SZR M2 AAE g LICH ¢t 215
HEE 325t £71 &2 AWS SDK for Java 7HEE R QHLHA ] 7|2 HOot 015 HE 2
Z At MR AE S HESHA L.

X724 5H S AFSE ol = SERVICE_REGION #7 ZQ$hi|ct

5. .yaml IYUS ALE3t0{ :remote Q1S AHELICH

6. CtS BES U™slod {3 ZEZ T™EtetH 2 E Gremlin #2724 d= MEELICH

:remote console

Gremlin Java®2t &7 IAM2 A& 30 Amazon Neptune Ci| O|E{H| O] A 0 ¢4
74
=

TinkerPop 3.4.11 O|& & At&73}04 Sigd MBZ S35H Neptuneo 214

CHZ2 TinkerPop 3.4.11 0| & 2 AL & [ Sigd MBO| Z&El Gremlin Java APIE At& 35104 Neptune
of A&st= Yol ol LICH Maveng At dte O 223 LAl x|4o] RIictz 7HE gLt o]
of Mol A= Amazon Neptune SigV4 AL 2IO|EHEEIE A E5H01 @8 MBS X|HELICH HK 5
£ Mg pom.xml IHUO| UL Z HOlgrL|Ct.

(@ Note
Ct= o M= requestinterceptor() At& 2 Z &5t & YOOI EEIRI&LICE O|= TinkerPop
3.6.601 FIHEIIE LICE TinkerPop 7 3.6.6 O|Mol= ZE ofAofMH sHE 22[A0M H O
A AF8 E|X| 8= handshakelnterceptor()& AF$H& LICH.

<dependency>
<groupId>com.amazonaws</groupIld>
<artifactId>amazon-neptune-sigv4-signer</artifactId>
<version>3.1.0</version>

</dependency>
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https://docs.aws.amazon.com/sdk-for-java/v1/developer-guide/credentials.html#credentials-default
https://docs.aws.amazon.com/sdk-for-java/v1/developer-guide/credentials.html#credentials-default
https://github.com/aws/amazon-neptune-sigv4-signer

Amazon Neptune ALEXl 710|=

Amazon Neptune SigV4 M A= AWS Java SDK HH 1.x X 2.x AFE S

25 X|grLch k2 oMol M= DefaultCredentialsProvider 7t
software.amazon.awssdk.auth.credentials.AwsCredentialsProvider

QUIARAQRI 2 xE AFS3IXIBF ZEOM 1.x FAIS SUSHH AFEE = JU&L
Clcom.amazonaws.auth.AWSCredentialsProvider. 1.x0AM 2.x2 ¢a80|=35tE B Java
2.x& AWS SDK dBMo| xt7 5EH S Z A #HE AL ol M 1.x2t 2.x Zho| 847 Abghofl CHaH REAMIS] &
otZ = JU&LCt,

import com.amazonaws.auth.DefaultAWSCredentialsProviderChain;
import com.amazonaws.neptune.auth.NeptuneNettyHttpSigV4Signer;
import com.amazonaws.neptune.auth.NeptuneSigV4SignerException;

System.setProperty("aws.accessKeyId", "your-access-key");
System.setProperty("aws.secretKey", "your-secret-key");

Cluster cluster = Cluster.build((your cluster))
.enableSsl(true)
.requestInterceptor( r ->
{
try {
NeptuneNettyHttpSigV4Signer sigV4Signer =
new NeptuneNettyHttpSigV4Signer (" (your region)",
DefaultCredentialsProvider.create());
sigV4Signer.signRequest(r);
} catch (NeptuneSigV4SignerException e) {
throw new RuntimeException("Exception occurred while signing the
request", e);
}
return r;
}
).create();
try {
Client client = cluster.connect();
client.submit("g.V().has('code', 'IAD')").all().get();
} catch (Exception e) {
throw new RuntimeException("Exception occurred while connecting to cluster", e);

}
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https://docs.aws.amazon.com/sdk-for-java/latest/developer-guide/migration-client-credentials.html

Amazon Neptune

® Note
3.4.1104 M adi0|E5t= A< amazon-neptune-gremlin-java-sigvé4 2tO|EE{E]
off CHE & =& M7HSHMIL. 22| oAM[2 20| requestInterceptor()E AFE35IHM H Of

A LQFHK| ot&LICH @77 YME £+~ Qoo 2 requestInterceptor()E A'=2H0|X

(SigV4WebSocketChannelizer.class)2 87 AHS 35| OHAMIL.

wxAE 1AM 215

g #QI0IZtRE sHe AF JHES AFS 504 WAL A 1AM Q152 XL
M

Amazon Neptune2 43& =
Ct. CHE AWS A Hof| EAEEl o Z 2|71 0|40 A Neptune S AE{0f| CHEF HMAE | S StE{H:

| YA E ArEstod o E2(7H o]

o MK EE HE0|CtE IAM HE 2 TSI T 3{85t= A E HA
AWS HHo|MH M IAM AtEA} EE= eh 2 ddeiL|ct. ofZ2|7AH0|ME EA-S= AFE(EC2 ¢
AEIA Lambda &<, ECS 2 §)0i0] &2 &efLict
JSON
{
"Version": "2012-10-17",
"Statement": [
{
"Sid": "assume-role-policy",
"Effect": "Allow",
"Action": "sts:AssumeRole",
"Resource": "(ARN of the role in the database account)"
}
]
}
 Neptune | O|E{H|O|A AWS 7|74 0f| A Neptune Cl|O|E{H|O| A0 CHEE HMIAE FE St oHZEIA
O|M HIH IAM AL XH/IE o] 8t 7HHE {85t M IAM AFE S MAEFLICH ChSot 22 AE E
ME AFSFLCEH
JSON
{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
295
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https://docs.aws.amazon.com/neptune/latest/userguide/bulk-load-tutorial-chain-roles.html#bulk-load-tutorial-chain-cross-account

Amazon Neptune
"Principal": {

"AWS": [
"(ARN of application account IAM user or role)"

},
"Action": "sts:AssumeRole",

"Condition": {3}

}
1
}
o1&t 2 A2 3504 O Z 2|71 0|AM 0| Neptunedl| HMASESE 5125t &
=& MME [l DefaultCredentialProviderChain2

- CI2 ZE XS0 &
Hofl CHEt XIEIS 2 AFSEHLICE O ol A|od| A

E3l oHE2|7H0|ME AH A g = UELICISTSclient. 23 CHS STSclientE S5l

STSAssumeRoleSessionCredentialsProviderE A& 3504 Neptune Gl O|E{H|0]A AWS |

oM ZARIE|E gt g gL},

public static void main( String[] args )

{

/*
* Establish an STS client from the application account.
AwWSSecurityTokenServiceClientBuilder

*/

AWSSecurityTokenService client
.standard()
.build();

/*
the Neptune cluster resides.

* Define the role ARN that you will be assuming in the database account where
*/
String roleArnToAssume = "arn:aws:iam::012345678901:role/

CrossAccountNeptuneRole";
String crossAccountSessionName = "cross-account-session-" + UUID.randomUUID();

* Change the Credentials Provider in the SigV4 Signer to use the STSAssumeRole

/*
Provider and provide it
* with both the role to be assumed, the original STS client, and a session name

(which can be
* arbitrary.)

*/
Cluster cluster = Cluster.build()

296
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https://docs.aws.amazon.com/sdk-for-java/v1/developer-guide/credentials.html

Amazon Neptune ALEXl 710|=

.addContactPoint("neptune-cluster.us-west-2.neptune.amazonaws.com")
.enableSsl(true)
.port(8182)
.requestInterceptor( r ->
{
try {
NeptuneNettyHttpSigV4Signer sigV4Signer =
// new NeptuneNettyHttpSigV4Signer("us-west-2", new
DefaultAWSCredentialsProviderChain());
new NeptuneNettyHttpSigV4Signexr(
"us-west-2",
new STSAssumeRoleSessionCredentialsProvider
.Builder(roleArnToAssume,
crossAccountSessionName)
.withStsClient(client)
.build());
sigV4Signer.signRequest(r);
} catch (NeptuneSigV4SignerException e) {
throw new RuntimeException("Exception occurred while signing
the request", e);
}

return r;

}

).create();

GraphTraversalSource g =
traversal().withRemote(DriverRemoteConnection.using(cluster));

/* whatever application code is necessary */

cluster.close();

TinkerPop 3.4.10 O|™ HHTE A& 504 Sigd ME2E Neptuneoi| 244

3.4.11 O|™ Q| TinkerPop HHZ2 0|7 MM0f| LI requestInterceptor() T+ &2 X|&35HX| &
AS S22, amazon-neptune-gremlin-java-sigv4 I{7|X|E At 3ok & LICt O] 2to|EE{E]

£ SigV4WebSocketChannelizer 224 E Z&3SHE Neptune 2HOIEEEIZ, Sigv4 HEE XIS
o Z ArQleh 4= e M'AEIO|X 2 EF TinkerPop *'EEtO|XME CHAIELICH amazon-neptune-
gremlin-java-sigv4 2tO|EE{E|l= O Ol AFSE[X| A2 B2, 7535 TinkerPop 3.4.11 0|42
2 daglol=stAle.
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Amazon Neptune ALEXl 710|=
CHZ 2 TinkerPop 3.4.10 O|™ HHME AI8 & [ Sig4 MEO| Z & El Gremlin Java APIE AH& 5104
Neptune0i| @1Z85t= & 0| 0 ILICH Maven2 AtE5te= O 23t ARl X[A]0] RICtD 74 g
L|C}.

K

Ok

£ A8 pom.xml TtYo| UEZ Fo|sfL|C}.

<dependency>
<groupId>com.amazonaws</groupIld>
<artifactId>amazon-neptune-gremlin-java-sigv4</artifactId>
<version>2.4.0</version>

</dependency>

2 o] &5 M0ol= Gremlin EEFO|HH BHH™ 3.4.100| =& EL|C}. ZIEI Al Gremlin E2}0|H{ A
(3.4.137HK))2 ALSE £ UX|DH EEIO|HHE 3.4.11 O[22 Hado|=5tdH oM MHst
requestInterceptor() ZEE AFE35l7| QB 1 ALE O] E?:. T|o{oF &FLLCt.

O3 ChS Java ZE0| A of2iet ZH0] gremlin-driver 2{AE X E F5HoF & LICH

import org.apache.tinkerpop.gremlin.driver.SigV4WebSocketChannelizer;

Cluster cluster = Cluster.build(your cluster)
.enableSsl(true)
.channelizer(SigV4WebSocketChannelizer.class)
.create();

Client client = cluster.connect();

client.submit("g.V().has('code','IAD')").all().get();

Java 2! SPARQLE A3 IAM @152 A2 5104 Amazon Neptune HlO|E
Hlo|A0f @14

O| Al 440f M= Signature Version 4 2152 2 RDF4J = Apache JenaE A& 3504 Neptuneol| 245t

= Heg Ho{E Lot
NS e

« Java 8 O|4t.

« Apache Maven 3.3 O 4},
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Amazon Neptune ALEXl 710|=

Amazon LinuxE &&st= EC2 QAR A o243t AIM Z7AE MR[Ste YHEH2 IAM 2152 ALS
504 Amazon Neptune CI|O|E{H|O| A E 91735} 7| Q|8 AT Z7H BHE A XFHAAIL.
()

QLA HEE IAM X4 SHULICE
olx XME Zaxt Aol ARS ﬂ_7.<_%HHI<>

(@ Note

UM X BHE AI85tE B MM EES X E6tod XIHE 7t Fof B2 ELICEH
MAE SHS QEE 22 MM EZ2 Holo|EstoF &L|ct RHMEH LIS IAM AFS M
Bl Al 2o X} SHE AL 510{ AWS ElAA0| CHEF HMA QHE RZFAML.

SERVICE_REGION ¥i+E& Ct& & StLIE 447504 Neptune DB QUAEAO| E[ME EAE = /U&

L|C}.

- 03 S®(HXILIOF 5&8): us-east-1

- 07 S5 (235t0|2): us-east-2

- 0= ME@zlZL|ot =8): us-west-1

- 07 MB(28&): us-west-2

- IlLHCHE ca-central-1

2l): ca-west-1
- dotHElZHE T2 F): sa-east-1

o
£): eu-north-1

UL
B
T

B
it

ZY¥IEEE). eu-central-1

n:
-
iE

2h): me-south-1

o oM d0 40 do H0 Ho o

on ofn o ¥ ¥

(UAE): me-central-1
- O|AZtA(RotHIH): il-central-1

« OfZ2[7}H(7|0|ZEtR): af-south-1

L VA \ | 4 1
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https://docs.aws.amazon.com/sdk-for-java/v1/developer-guide/credentials.html#credentials-default
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Amazon Neptune

OFAlO} EEQF(ME): ap-northeast-2
Ot Alot EHB (L2 AFFH): ap-northeast-3

ot Alo} Ef

05'
>

H(AZFEZZ): ap-southeast-1
OLAlOF EfEF(AIEL]): ap-southeast-2
Ot Alot EH B F(XI7H2E}): ap-southeast-3

ObAlo} EHEH S “E*'I:H%): ap-southeast-4

HoF(FHHO[): ap-south-1

S22 (HIOIE): cn-north-1

S=(JAP): cn-northwest-1

AWS GovCloud(O|= M%&): us-gov-west-1

AWS GovCloud(O|= &%): us-gov-east-1

Signature Version 4 2|52 2 RDF4J &= Apache JenaE A& 304 Neptunedl 21Z25t2{H

1.

GitHubO|M MZ 2|ZX|E2|E EAX|ELC}.

git clone https://github.com/aws/amazon-neptune-sparql-java-sigv4.git

=8 Cl2EEl2 W

cd amazon-neptune-sparql-java-sigv4

|E

| A EfTCL BH BRIR|E Foletod 2|8 HHe| Z2ME & VXS LICH

ol

git checkout $(git describe --tags 'git rev-list --tags --max-count=1")

CtS Y & StLIE U=i5tod o ZEE Aut st o A-AeLct.

Ojo
ol

your-neptune-endpointE Neptune DB QIAEAO| SAE O|§ EEE£ IP FAE HHELICEH 7|

2 ZE &= 8182LCt.
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® Note

AFZXEO| Neptune DB QIAEIA SAE O|EE 3= W2 Amazon Neptune AEEZQIE
of 4 MME FZ5HMIR.

Eclipse RDF4J

Ct

0jo
mo

01245t 1 RDF4J OIS A& ErLICt.

mvn compile exec:java \
-Dexec.mainClass="com.amazonaws.neptune.client.rdf4j.NeptuneRdf431SigV4Example"

\
-Dexec.args="https://your-neptune-endpoint:port"

Apache Jena

CI2 2 24504 Apache Jena OiXIE AlgtigtL|Ct.

mvn compile exec:java \
-Dexec.mainClass="com.amazonaws.neptune.client.jena.NeptunelenaSigV4Example" \
-Dexec.args="https://your-neptune-endpoint:port"

5. O{A|ofl CiEt AA FEE E2{M src/main/java/com/amazonaws/neptune/client/ C|Z

El2|o] oK & EQltMAIR.

MEXL2| Java O E 2|7 0| M| M Sigv4 MHE EEIO|HE AFE 324 pom. xm1 2| <dependencies>
MAM0f amazon-neptune-sigv4-signer Maven I7|X|E FII5HAAIL. O] IKIE AIEHOZ A}
&35le Aol E&LICH

SPARQL %! Node.jsE AI&%t IAM 2152 A8 3504 Amazon Neptune Ci| O]
E{H|O| A0 @12

Signature V4 A& 2! AWS SDK for Javascript V3E At&35+04 22|

CH2 2 ME BT 4 215 & AWS SDK for Javascript V32t &7 Node.js& AF& 3104 Neptune
SPARQLO{| 91285t = &edo| of &Lt

SPARQL 2! Node.js2t 2124 301
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const { HttpRequest } = require('e@smithy/protocol-http');

const { fromNodeProviderChain } = require('e@aws-sdk/credential-providers');
const { SignatureV4 } = require('e@smithy/signature-v4');

const { Sha256 } = require('eaws-crypto/sha256-universal');

const https = require('https');

var region = 'us-west-2'; // e.g. us-west-1

var neptune_endpoint = 'your-Neptune-cluster-endpoint'; // like: 'cluster-
id.region.neptune.amazonaws.com'

var query = "query=PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX class: <http://aws.amazon.com/neptune/csv2rdf/class/>

PREFIX resource: <http://aws.amazon.com/neptune/csv2rdf/resource/>

PREFIX prop: <http://aws.amazon.com/neptune/csv2rdf/datatypeProperty/>
PREFIX objprop: <http://aws.amazon.com/neptune/csv2rdf/objectProperty/>

SELECT ?movies ?title WHERE {
?jel prop:name "James Earl Jones"
?movies ?p2 ?jel .
?movies prop:title ?title

} LIMIT 10°;

runQuery(query);

function runQuery(q) {
var request = new HttpRequest({

hostname: neptune_endpoint,

port: 8182,

path: 'sparql',

body: encodeURI(query),

headers: {
'Content-Type': 'application/x-www-form-urlencoded’,
'host': neptune_endpoint + ':8182',

.

method: 'POST',

1)

const credentialProvider = fromNodeProviderChain();
let credentials = credentialProvider();
credentials.then(
(cred)=>{
var signer = new SignatureV4({credentials: cred, region: region, sha256: Sha256,
service: 'neptune-db'});
signer.sign(request).then(

SPARQL 2! Node.jset 9424
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Amazon Neptune ALEXl 710|=

(req)=>{
var responseBody = '';
var sendreq = https.request(
{

host: req.hostname,
port: req.port,
path: req.path,
method: req.method,
headers: req.headers,
.
(res) => {
res.on('data', (chunk) => { responseBody += chunk; });
res.on('end', () => {
console.log(JSON.parse(responseBody));
1);
1)
sendreq.write(req.body);
sendreq.end();
}
I
},
(err)=>{
console.error(err);

);

Signature V4 A& 2! AWS SDK for Javascript V2& At&35+04 22|

Ct22 MYE HT™ 4 215 2 AWS SDK for Javascript V22 &7 Node.js& AM& 3504 Neptune
SPARQLOY| 21ZA5t= & o| of LiCt.

var AWS = require('aws-sdk');

var region = 'us-west-2'; // e.g. us-west-1

var neptune_endpoint = 'your-Neptune-cluster-endpoint'; // like: 'cluster-
id.region.neptune.amazonaws.com'

var query = ‘query=PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX class: <http://aws.amazon.com/neptune/csv2rdf/class/>

PREFIX resource: <http://aws.amazon.com/neptune/csv2rdf/resource/>

PREFIX prop: <http://aws.amazon.com/neptune/csv2rdf/datatypeProperty/>
PREFIX objprop: <http://aws.amazon.com/neptune/csv2rdf/objectProperty/>
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SELECT ?movies ?title WHERE {
?jel prop:name "James Earl Jones"
?movies ?p2 ?jel .
?movies prop:title ?title

} LIMIT 10°;

runQuery(query);
function runQuery(q) {

var endpoint = new AWS.Endpoint(neptune_endpoint);

endpoint.port = 8182;

var request = new AWS.HttpRequest(endpoint, region);

request.path += 'sparql';

request.body = encodeURI(query);

request.headers['Content-Type'] = 'application/x-www-form-urlencoded';
request.headers['host'] = neptune_endpoint;

request.method = 'POST';

var credentials = new AWS.CredentialProviderChain();
credentials.resolve((err, cred)=>{
var signer = new AWS.Signers.V4(request, 'neptune-db');
signer.addAuthorization(cred, new Date());

1)

var client = new AWS.HttpClient();

client.handleRequest(request, null, function(response) {
console.log(response.statusCode + ' ' + response.statusMessage);
var responseBody = '';
response.on('data', function (chunk) {

responseBody += chunk;

18

response.on('end', function (chunk) {
console.log('Response body: ' + responseBody);

1);

}, function(error) {
console.log('Error:

+ error);

1)
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