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e CAPTEH : E. Brewer, "Towards Robust Distributed Systems”[1]

B FHS
(Availability) N
BT —HTITCATES
A P B
CAR f51) Cassandra
Bl) RDB
—ampy  C 47 P Sy
g . (Partition Tolerance)
Leonsistency) C paY 9 NI~ DN HICHENT
T CERATENMSEND #l) MongoDB BB

GridDB

[1] Proc. 19th Ann. ACM Symp.Principles of Distributed Computing (PODC 00), ACM, 2000, pp. 7-10;

TOSHIBA © 2018 Toshiba Digital Solutions Corporation

10



o« AJINTDRYRRE

SHBBciERilT (ADDA)

ADDA : Autonomous Data Distribution Algorithm
sziRAl, REARIHAT 5> =20

- 2TRADT—HEEIT/\WII ST REREEA., T TRUE

v DBEFOJ. XEUJOYY

AR

DBEHOY
CEEAEA)

~ XEYTOWY

- (EEBREIER)

O&fR{>)

(5> 4]

QRMAEHTS>Z>Y

QRHAEREAZET

TOSHIBA

@7 A)E

© 2018 Toshiba Digital Solutions Corporation

11



CassandratD4getbEr (YCSB)

YCSB : Yahoo! Cloud Serving Benchmark. NoSQLOAAFRII AR FI -2
https://github.com/brianfrankcooper/YCSB
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F%%IDB (Time Series DBMS)
. BESUEEINTLZDBATIY

- JO%TTime Series DBMS are the database category with the fastest increase in popularity |
(2016/7/4) http://db-engines.com/en/blog_post//62

o InfluxDBNEFRFIDBDS>F>%(2018/2)ThwI1

https://db-engines.com/en/ranking/time+series+dbms
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InfluxDBEDERELEER (YCSB-TS)

YCSB-TS : YCSBOEF%5IDB(Timeseries database)lROAR>F¥—1
https://github.com/TSDBBench/YCSB-TS
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h}pfm Igh alability and high reliability database for big data

(2016/2/25) o
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@ Jav: deted o Oct 78 016
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NoSQL Database Architecture Comparison Webinar Coming Sept. 6th, 2017 @ 10am PDT

Is your IoT data getting too BIG to manage?

GridDB is an In-Memory NoSQL Database for highly scalable loT applications

Learn how GridDB can help you scale

Yes, tell me more!

Optimized for IoT High Performance High Scalability High Reliability
[ et Griaoe| [Griaps| [Gridoi Node3
\ ! el s [t X
|GridD dDB} -
N — s = | Node [ Node — W |
Ao | GridDB|
Node |
ClD-compliance is guaranteed at An in-memory data architecture Extremely easy to scale out/down lon-stop operations even under
the container ievel and time-series along with superb paraliel in response to changing capacity inevitable node failures
functionalities such as term processing and minimal overhead, and performance
release, data aggregation and grants exceflent performance for
sampling are supported various types of data structures
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AWS MarketplaceT. 9<(CGridDBZ{&EFHr]&E

~fawsmarketplace

View Categories

# GridDB

Community Edinon

Customer Rating

Latest Version
Operating System
Delivery Method
Support

AWS Services Required

Highlights

AMI & SaaS -

GridDB Community Edition (CE)

Sold by: Toshiba Corporation

Sell in AWS Marketplace Amazon We

GridDB Community Edition (CE) is an open source In-Memory NoSQL database best suited for mission critical loT applications.
Toshiba's GridDB offers high performance, high scalability and high reliability that are essential for [oT systems. GndDEB supports
Time Series data and numerous functions that operate on data associated with time-stamps. In-Mamary architecture of GridDB lets

primary data to be stored and processed in memory while simultaneously offering disk persistence (SSDs and HDDs) and thus

significantly enhancing the performance of the entire system. GndDB's massive scale-out... Read more

*dkddk [¥] (0 Customer Reviews)

11

Linux/Unix, CentOS 7.2.1511

64-bit Amazon Machine Image (AMI) (Read more)

See details below

Amazon EC2, Amazon EBS

High Perfermance - GridDB Memory first, Storage second’
structure is a hybrd compasition of In-Memory and Disk
architecture designed for maximum perfarmance.

High Sealability - GndDB maintains excellent performance
by adopting scale-out architecture which scales linearly and
horizontally on commeodity hardware.

High Reliability - Hybnd cluster management and high-fault

https://aws.amazon.com/marketplace/pp/B01N5ASG2S

Marketplace : /\JUyJIaaSO_ET. &t OYVI NI 7 HFREEAI CTEZB3LI(CROTVS

TOSHIBA

Wiou will have an cpportunity fo review

Eontinue your order before launching or being
charged.
Pricing Details
For Region
US East (N. Virginia) [v]
Hourly Fees

Total hourly fees will vary by instance type and EC2 region.

EC2 Instance Type Software EC2 Total
r3.large $0.00hr 50.168/hr $0.166/hr
ri.xlarge 50.00Mmr 50.333/hr $0.333/hr
r3. 2ularge 50.00Mmr 50.665/hr $0.665/hr
r3.4xlarge 50.00Mmr 51.33/hr $1.33hr
r3.8xlarge $0.00hr 52 66/hr $2.66/hr
®1.32xlarge 50.00Mmr $13.338Mmr  $13.338/hr

© 2018 Toshiba Digital Solutions Corporation
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SWIG (Simplified Wrapper and Interface Generator)
e C/C++ TEMIEIOYIIAPSTAITSV%E, PythonBEMDIOI VI EEEICHE

RIBEHDA-=TIYV-ADY=)ITH 5o
- Y4b http://www.swig.org/
- Y—X https://github.com/swig/swig
> JavascriptDF> I —RI> S ESRIMITT,
e 19954 h5Dave Beazleyh'BF, £

23C/C++,

e IRTE. Python, Ruby, PHP, Perl#3& Python

Ruby PHP Perl

20SE L&Y — b BHiHRIE3.0.12 [

. Subversmnd)pythonlw ST1IBEIC
FIBENTWS,

e Python®setup.pylc--swig-opts®AT>3a>h&h,
SEMIEUL TN,

TOSHIBA

( SWIG )

|
|
C/C++
J0J354
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SWIG UJ—R5L

e 2010/4 Software Freedom Conservancy(SFC) OXN-JOTTIMCRD
e 2010/6 v2.0.0UU—=2A

e 2010/10(v2.0.1) GoHiK—Fk

e 2014/3 V3.0.0UU-X

e 2014/5(v3.0.1) Javascript(JavascriptCore, v8, node.js)bkR—b
e 2015/2(v3.0.5) Scilabbk—F

e 2015/12(v3.0.8) std::array for Python

e 2016/5(v3.0.9) Python’s implicit namespace packagesti—b
e 2016/12(v3.0.11) PHP7HR—h

e 2017/1(v3.0.12)

o IRTE. vARIFEH

X http://www.swig.org/news.php
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SWIG B>7J)

/* File: example.h */ || /* File : example.c */ /* File: example.i */
extern int fact(int n); | |int fact(int n) { %module example %{ E£71-)l%
if (n <= 1) return 1; #inlude “example.h”  Aw4
else return n*fact(n-1); % }
b
extern int fact(int n); CEE=
CI71Ib

A259)1—=AT714)b
% swig -python example.i

exsample.pyJ7{ILEexample_wrap.cI7MILHVERENS

% gcc -c example.c example_wrap.c -I/usr/local/include/python2.1
% |d -shared example.o example_wrap.o -0 _example.so
_example.soJ7{ILHEREND

% python
>>> import example

>>> example.fact(5) 120 X http://www.swig.org/tutorial.html
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o BRARIDVSAEEICHITIEDICCHTA7 Y MSWIGETERT S,
o NE3R : TERESE—

- COA7>he1 1 1 X SDA>HTI—R
e SA : 1-YEUFrOM L

https://github.com/griddb/python_client

- TAREEEUIRV TR

- Pandas341 73R L

- ZOAE

- B I5-EDHKL
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(A) FTARZEHURVNAFTTI—R

o UAMEROODT—F(CLBEME
<fER>

J4—)V REEAI TEZERTE - BIS I DAV R T —F BRI (LS BN oI
« fl : Row.set_field_by_long(columnNo, longVal)

<[a>
D3 LNECHARTYAMEROODT —9ZFA NS

« {5 : Container.put([1, “valuel”, False])

o MEENRT—HBRIZIA
Float®(Python)=TIMESTAMPZL(GridDB) O : Container.put([1421729699.000000, val])
StringZ4(Python)=TIMESTAMPZL(GridDB) Ml : Container.put([“2013-05-31T20:33:20.0002", val])

Converted data—type

example BOOL |BYTE _ |SHORT |INTEGER |LONG |FLOAT |DOUBLE |STRING |TIMESTAMP|BLOB
int 3 v v v v v v v
string “yamada” v v v
Input [float 0.1 v v v
data—type |boolean True v
datetime datetime.utcnow() v
bytearray bytearray([65, 66, 67]) v

TOSHIBA
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(B) Pandas34J3VEMEE®R(L

e Pandas DataFrameh'5GridDBADE i

- FoHDataFramell&E I RAF YD 7 F&VER L THL
—  DataFramehSUR MER DT —5ZEUSU T, GridDBOEERAVY RZ2 5

df = ---
Container.multi_put(df.values.tolist())

e GridDB#RFERZEEIS5Pandas DataFrame®D{EBk
—  GridDB#&ZRFEEREDRowSeth'Slist( ) BE#z{E>TDataFrameZz/ERk 9 %

df = pd.DataFrame(list(rs), colums=rs.get_column_names())
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Python54 7> bOB>TILT

I35

[1E3KE])
import griddb_python_client as gd
factory = gd.StoreFactory.get_default()

# StoreAJT 1/ ES
store = factory.get_store({"notificationAddress": “239.0.0.1"
"notificationPort": “31999” "clusterName": “myCluster”,
"user": “admin”, "password": “admin”})
# AT FHRK
col = store.put_container("col01",
[("name", gd.GS_TYPE_STRING), ("status", gd.GS_TYPE_BOOL), ("count",
gdGS_TYPE_LONG)],
gd.GS_CONTAINER_COLLECTION)

# EiR

row = col.create_row()

row.set_field_by_string(0, "name01")

row.set_field_by_bool(1, False)

row.set_field_by_long(2, 1)

# R

query=col.query("select * where name = 'name02'")

row2 = col.create_row()

rs = query.fetch(False)

while rs.has_next():
rs.get_next(row2)
name = row2.get_field_as_string(0)
status = row2.get_field_as_bool(1)
count = row2.get_field_as_long(2)

4 C1)
import griddb_python as gd #t>1—- )L &%ZE
factory = gd.StoreFactory.get_instance()

# StoreAJ> 1/ VS
store = factory.get_store(host=2319.0.0.1",
port="31999”, cluster_name="myCluster”,
username="admin”, password="admin”) #¥*—J—-RMFETTONT125X3

# T FERRK
conlnfo = gd.ContainerInfo("col01",
[["name", gd.TYPE_STRING], ["status", gd. TYPE_BOOL], ["count",
gd.TYPE_LONG]],
row_key=True)
col = store.put_container(conInfo)

# Eix
col.put_row([“name01”, False, 1])

# 18X
query=col.query("select * where name = 'name01')
rs = query.fetch()
while rs.has_next():
row = rs.next()
# ["name01”, False, 1]

TOSHIBA
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PythonV354 7> hMOREFRAK (1/2)

e PyPI (the Python Pakcage Index)T®dDPython734 7> MD)W —Stieth
% PyPI : PythonE:B(CEET 2 YT MINVEFEIN TLSY A b https://pypi.python.org/
- pipd~X>RTPythony34 7> NMefEGE(CA > A =)L B]EE
% pip install griddb_python_client
e OpenStackBiR&EICLDMonascalIGridDB RS 1 I\EH
— https://review.openstack.org/#/q/project:openstack/monasca-persister
>:Monasca : OpenStackDEZfREAZY TN
— Monasca®/\wJII>RELT, GridDBZ{ESIZSHD RI1)CEFE(CPYython354 7> MHVERINTWLS
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Python354 7> hOERAR

(2/2)

e EwIT—4(AL/HFEZ)ISYMIA—L GridData Platform

- FAOITEAE, T—ALAEME, 2N - MUBEEED 3 DHSIBRANS

j
&l

- FoINFRBOERE | AL WHFEOEAULT -9 ETIDORI S — KRR R e

v J)—RNJworkEe

v EERDHTZIVIV A

v T4—=J5-227

v DO RzHEIT 33—
v EvIT 535

v SEBDBEDIESTE  GridDBRRE

TOSHIBA

75

F— AR F A5
Business Intelligence

RDBMS

CRM/ERP

ETL

> AT-IMITUF

M2M
SmartEDA

Web %

Web-SNS 0%

T=ALAY
GridData Dake

GridDB7/z&

TAITFI\DR

T49—TJ54X Bl

I IJH—EA B

AR FE

GridData Analytics

APL 0%

A= LanIE

GridData Stream

. GridDBEDIERE(
Python734 7>k
MEHNTLS
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Jd\))

e GridDBIIEYIFT =4 -IoTRIIDAT =7 NEF—HN=ZTT,

e OSSHA N, FAOVI{—-ZXYA b, AWS Marketplace EDY—ER. BEZALEH
¢ ;iEE‘lluwllt L\Eg-o

o EVITF—HDRIPHEIHFBDRRICLEDNSPYthonEEAHDIFI7 b
HEWPIRDELE,

Qll

A=T>2Y—-ADGridDBZRIFELEITH TS,

o AERTBHO KM, Y-EXA(CE, FHOEFHEIEBENZTEINTVET,
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GridDBICREE9 25k

e GridDB &EVWSDHE

- TAROYN=ZXBA bDITA—-F L. OSSTA BMDGitHubDIssue. u - E
ELL(Econtact@griddb.orgZ CFIFLZEL Gr’dDB
GridDB FAOY/{—XH1 k —

— https://griddb.net/

GridDB OSSH 1 b

— https://github.com/griddb/griddb_nosqgl/

AWS Marketplace: GridDB Community Edition (CE)
— https://aws.amazon.com/marketplace/pp/BO1N5ASG2S
Twitter: GridDB Community

— http://twitter.com/GridDBCommunity/

e Facebook: GridDB Community
— http://fb.me/griddbcommunity/

Highly Scalable Database for IoT

OSSEFIRAULEEYIFT -9 ERIRE GridData Analytics Cloud

— https://www.griddata-analytics.net/
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e GridDB & Cassandra OI\IA—=NY 2 AEART—FEYUFT1 — Microsoft Azure IRIRICHITD YCSB

NIA=DALEB
e GridDB Reliability and Robustness
BE
JnoY:
o IoTEZRICHIFEGridDBEASH
o BENEHEERECHITHGridDBEASEH
e CAP E#¢ GridDB
e GridDB AzureJSAIDIBE
e GridDB's C/Python/Ruby APIs%Z{E>T#H&S
e YCSBRI}GridDBIRIAZFEOTHES

e Apache Spark®D$DGridDBI®I4
BE
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