VERTICA

Vertica Analytics Platform

[HEE CIOIH =40 =X =2t=l DBmS

www.vertica.com




Vertica Of 7| &l X &7}

r )
Vertica= =3 Columnar X & A EIZ 7HE pure MPP(Massively Parallel Processing) 22| bW =4 ESiZ0 2 M0 XXMt [0 Q&S LTt
ChEX 0l 7|2 Mol SXe oha Tt ZaLin

P N
S--8--© e O C_ . 2
| L -1
I | . I I
Q! I
- 0! |
. \s f’ - e - -
| - - r ar 1
[ |_ ITHETIVHE!
__8 l Il |
bow on od b o o
pure MPP Columnar Encoding Projections
Distributed Query cOmpression J
+ Master node’} = E 279t - HOIHE AH EHf|Z2 NF C|O| B MZ& AlQIBE /&= * ProjectionO|2}=
MPP O} 7| Bl X 2 spoF & X| ZQs 5t &% 0l storage AtE X HMSIE YA xR 2
P S ERE ol 12 X xrotof
o A e A ZgtS Cjad= 2H ZYd x[Ho| QA om,AiE.E
olof W2 72l 45 28 TREEEE A9 =g
« OOle M A=
23| Al Q1AL &l AEf 2 S A5
Az oMz 28R o MY E
SPOF(single point of failure) : T FOIE2 A|ARFE 24 SO0 SHLEZF SASHA| I ™ FA| A|A-O0] ST = 245 T )

VERTICA

GTG



Vertica OI';I Edl x'I OI % Al > Pure-MPP(Massively Parallel Processing)

4 N
Vertica @ O| OFAE = EJHEHQ Q0| BE LE7I SYUS HE S +ASH= pure-MPP R L|CH EBF 2 2{AH FHO|LE = E 70
SO SIEQOL AZEQINE *é'ﬂi SHX| 27| =0l H|&X 2l Z-O0| A2 S&et 40| 2ERSIH0 F2{AH 74 18 0| of %
¢HERSEL HHHE L T
Other Systems VERTICA
DB Server Master Server R/W  READ 10G Ethernet N/W
Commodlty Servers
InfiniBand
* No specialized nodes
= All nodes are peers
= Query/Load to any node
Storage Server Data Node Storage * Continuous/real-time load & query
ElA} appliance A| 2 &l VERTICA
T Z2 0|Ao| MH S A/ 5L TE MY
SYotH/w AL E S8 E 7t Cheot d
OfAH MHE S0t 5T g = OFF MHO|Lt 2R QESIH M L EJ HE =3
2oy oA e 7hs5HAL R E 0| H o] EXi 2oyoL / SERE 25 #98 Tts
Ze|/2gof gt naAre EX el A AL 8Ol =
\, J

VERTICA

GTG



Vertica Ol';l E—.Il x'l 9—' 5%)' > Native Columnar

é N
CH&2f O|O|E{ & &t2[5t= pw H|O|HH| 0| A0 H&52 I/05 YOtL =Y = ULLFOf| E ] A LT Vertica 2| Columnar DBMS OF7 | El X =
Query =0l 2273t column TS A0 S = UALF A A7 W20, Query A| OFEF 2 & ES &10{ 2t0F 3= row 7| DBMSL} H| 1 51O
I/o RS 2I|Ho 2 AL AL = ASLICL
Column Store - Reads 3 columns
B I - ME/ZR27tE2|X Qo EEH 2T TR 2 X2
EIEIE e E| | sjobi - A 7|8 MY 7|&0l| S #2l SE|0to| K
Z @8t ColumnBt &z| =L ELE 14475 | =| | |- 5/0p/09 - AR MY, M2l E et 2o SHOIL EXILEESR
//_’ BIYV i el S B S[O8 -1 S S (o0 - HY MY PO A HE G0|E Aot EMMM K2
B s 33 | || S| 5/0p/09 O & - s
: AT | = H235tEQ0f 2|AAE CHE DBMSRt & Yo 2 =
SELECT avg(price) - == B " cEmETe
FROM  tickstore
WHERE symbol = AAPL" Row Store - Reads all columns
AND date = 5/06/09'
AFRE T Se5—>
APRE S EriRE+05—
2.E Column X2|(/057h 353 TR
BEYY- 13 THTE—>
\, )

VERTICA GTG



Vertica O}Z7|El A O] EAl . axgiaznoz0x43

4 N
MZ CHE G|O|H EtYOl 2MZ|O U0 YHEO| EEX| %2 row 7|8 pBMS2t= |, 3L HI0|E EFYE 7HX| = column THY 2 HO|E{ &
| —
X &3H= column 7|8 DBMS & -;%8 g8 MSLC
= = o o *xo o . o = S =
Vertica Off L& & CHoH HIO[EH Q12T 2 &= Ye|S2 =2 YFESS SN 2AE2(X A8 E atE ez EHY = UL F L
Encoding and Compression Mechanism Compressed Processing and Late Materialization
Transaction Date Customer ID Trade
(0]00]0]0]0)} - Engine
5/05/2012, 16 biAp: +a2+©> procge s
HI&i¥YOj X ¥ Data on Disk: encoded
5/05/2012 ©éa%?500] Encoded + blocks
5/05/2012 Compressed
5/05/2012 134.09
5/05/2012 843.11
5/05/2012 208.13
5/05/2012 114.29
5/05/2012 83.07
5/05/2012 43.98
5/05/2012 229.76 cwsstrean 1 - oo
——— ﬁ: audt [ 10 90%
Few values Many values Many distinct -
sorted integer values Materialization: Traang [N 2 . 80%
RLE DeltaVval LZo Results full row result set is sve i 20 95%
created Network Logs | 60 oa%
— Many Others... S Marketing [ - ose
Consumer [ 30 96%
cor M O _ 88%
0% 20% 40% 60% 80% 100%
Raw Data Compressed Data
\,

VERTICA

GTG



Vertica O}Z|El X O| E XAl , gojgy ojz812 2zt Muj2 1z

4 2
Vertica = H|O|H 0| &2} 7|52 0[&310] LE &0} A|01|E St = MU AE 7HS5HA 2 LICEH HIO|HH| Ol A 82 &2 flot =& =7t
AL RAEFE ot =& MAH A0 = MH|A SEFI0| 20| 7ts gL o,

Ll 0/E{7} 0| 2}/ 0f Ql0f A{H[A = FEHY O] X =
Al Bl1! c1 B3 | c3 A|2E B 5 7A| AELE F2/AE Lo LfE A2 RE LJO[E] &7/3} +&
"'—--.:—'-' — ‘_—;_—,:'r .
A3 B3 C3 L, A2 [ B2 (2 ;
x A3 | B3 | C3
| T |
A2 B2 C2
A}E L o/Ef o/ F8f
= RAID 7| s 1t FALeH G| O] Ef O| & =H(buddy projection)di| 2| ot .= = ZHOl £

= HO|EH|O|A 22 ot = E 54 A0 = MH[A BFEF

= H/W X E5E 98t E MA Ao = MH| A FFEH- (cPu/Memory/AE 2| X|/0S &)
- AEEIXI I}-OH AlOﬂE OHE}'_LEIZ DXE (RA'D X‘LQ.)

= ALE YO FTA XS 22 FE{AH U OHE MHE 25 H0|H 57[2t =

Y . Z0jf 9 ZE0f 1A BYH O REEH FSHOE IS0} L2 k COA HZHEISE H0|E7} SEHEH £ EE
57/} S/t 0 ZY G4 SELICE A5 FYE/DE AU A0 FEH2 HYEIT YELIL

\\ J

VERTICA GTG




g w
CIOIE| X AMR A} 57t Al = E THR0] ZME S8 M52 E4AI7| 1, 22+21 H|0|E{ X £l (data rebalancing) 117 2 2 T O] E{H| 0] A
CHREHY 10| 2% 7Hs gL Ct.
dsY
~SlEP 0l 4 L £ EtP BlEF ol T4
= H{E[7f BfO| A S A& : of =R Of AFSFolf 2420 1B
CtelZ pg 2fO[HA =4
(+1) (+2)
N J
VERTICA GTG



Vertica OI';I Edl x'I OI % Al > Enterprise Mode / Eon Mode

r
VerticaT = =AM O|L} O|O[Ef 20 e} MENH Ol F2{AH FdS X AL T
Vertica Enterprise Mode Vertica Eon Mode
Enterprise To
Eon Mode
- Relatively small capacity n - Lakehouse Platform
- Under 100TB? Ue7ls Hs - Over Petabyte Scale
HEL AT AER|X| 7} ZHH BT E O Z2t9C 0|R = BA0| EX 9 2E U
o= 7tset /IAZ2EF Jlot= 7| A[ZF L 280 =23 270 i Sdt= ¢/s 22
b= 7| K 2| S5}7| {3 Of7 | K OF7| &
\, J
VERTICA




Vertica Enterprise Mode T+’8
o

\
Vertica Cluster
DE1 DE2 DE
MY R ool Client AP
Vertica Vertica Vertica
Bl Tools
e Public N/W
| | e Private N/W
110G Switch |
G 4

Vertica : 3 node O| &2 2 S2{AFE 34 / X}H| 0| Z2HHA)

00

Public Network : 22}0|HE S 2 AFE 2|5t EMsI| 28t MH[A M8 xf'20|H
1Gb/10Gb 2 7/ (D ZHA} v = af

2o et doje = AF)

o

Private Network : HHE|7} 22{AF L5 S4S 98t M & #'20|H, 106b 2 /4

VERTICA GTG



Vertica EON Mode T+/d &=
o

Vertica Cluster

NODE1 NODE2 NODE3

lllliiﬁ%llll
LINUX

lllliii%llll
LINUX

Client AP

. Server
Vertica

LINUX

Bl Tools
Server

o Public N/W

Vertica : 3 node O| 42 2 S2{AF 34 / XIXN| 0| Z2HHA)

Public Network : 2 20|
H

oE =
1Gb/10Gb 2 74 (1

—

st

1G/10G Switch

S 22 AH 9|50l S41817| 9|
2} ey = abol et o g

®© 00

MH[A HME x'do|H
Private Network : HE|7} 22{AE L& SA2 2|8

Mg xf'20|H, 106b E 4
Storage Network : HHE| 7} 22| AE{ 2} Object Storage =
VERTICA

2 o|s
ME gt

HE xj'20o|H, 106b 2 T4

GTG



2|

Execution Pipeline
26hY/ the AR XL

Ul

gIoto] H=ZL A AR MIHE

AIEXIHZ A|AH XIS EXo=z
Chekst @ M9 ZH0| 7Hs 3 Workload #2| 7|5 X2

rolling upgradeE &
01:]_31|0| = J:I-O-I 7|-'°—

Rolling upgrade
Q

LEL

UENPN Emrg . 1

Online

Incremental  noder Node2 Node3

-, O80ES
. SC8es

SEEET

Easy Malntenance

Node n

Backup "‘”‘,‘Hbd”‘l]

Restore
- B PAIZFEE

C E |  /date @3 HolEt )
\ ol \
; - - -
i /backup (421 H{oIE| F2)
: | —— N

- /2.9 B0/ &7
- 27 EFY

Optional
3 party backup G e Davion ’

B B g0 W 0[0|X| £ vertica Cluster 0] XS 282 e
SAj0|D QAL HIO|E{0] SHoHs HHO| RSB BTots HAT ol
27 oK 2

Vertica®| A%
d#0|E, Fof 21 48 7.

rv

Diagnostic HE F gt

'mifffﬁxﬂ7\“\

Install
Upg rade
Patch |\ Vertlca Vertlca

2o}elo 2 H/w, 0/s2| Patch®!
st CHo| MHOIM ZE MX],

I
| N . | teuimemary Usage fLast Hour}

.

VERTICA

GTG



ODBC/JDBC/ADO.net & EZE QE{H|O|AE AL5}7| U{Z0] ETL, BI, OLAP,
cpC S CHAsH E110| 4|2 HE 75

uiofolote A JASPERJSOFT iiﬁ' ‘?‘ ableau gz

Structured N
— ’ © Spotfire Micrastrategy 5, pentgho
=n N ~~»Ob}o?:;l CocNoSs 1! | T |
o= Microsoft _ aiw.., =5/ S
[ J VerTion Oobzen 1 T
- > e > e v Comeory e e D

- = .= = = = = = =

_ e~~~ o~ o~ B
_——0 e e —— —— —— s ~——~—— 2

7 In-Databas g N
structured Ascential 2

(th INFORMATICA covnin oare
| € Data
>treams syncsort
! . | talen S ATTUNITY —
_ ! DB Visualizer(JDBC), SQL Explorer(JDBC),
{ @) } >ent: \IW( ) Toad Data Point(ODBC) 5 & Query &

A1 75

Simplified

HE O E 0| & = M/ 10| key-value & X &5t sqL

7|dIo 2 X 3|

CREATE Flex Table A ;
| mem ¥
o7
) | +eel1L
— | +65.13
a | +sela0
0 V'ERIIO\ Seattle | +asl68
(1} (coord™"lon":-71.0567, "lar":42.3567), b Too it
- “sys"{"country""United States of Boston | +3m.%a
AmericaTsunrise™1383564141, sunset” Structure )
> :1383600797). weather"{['id"800,
“main""Clear”description™"Sky is on rea
B
(7] Clear’ “icon""01¢"l)"base™"global
=) temp277.422, —
“temp._min":277.422"temp_max’:
(19 . e 5 select name as
‘city*,
"main.temp”
from weather_view
SQL Define order by 2z desc;
and Load
CSV,JSON, CEF,

Regular expression Key‘value store

HP Vertica Flex Table Seemless SQL Query

Machine Learning

Y2 E5S HE|FtsaL 2 TG0 EEAH AL

T
Class 1 Class 2

15

SQL Analytics Extensions

* Pattern matching

Ol HC} a8 EM2 & 5+ ALESF verticalfl LIZE

.

2 |o{o ®seeieq-u|

VERTICA




#F QE L 0] A X| &

r

\
H E[7}= JDBC/ODBC/OLEDB HF QH I 0|~ S Soff &[0 E 2B 0f| EXfSt= CiYot EF S0 A HAE 5= S L
Data Transformation User-Defined Functions Bl & Visualization
R Java on
APACHE (&)
Spor‘KzA looker
Geospatial Real-time Text Analytics
_Defi ODBC
_ loada JDBC Qlik @
Streaming Event Series VeRTICA Pattern Matching OLEDB
—> i
§g kafka — Time Series Machine Learning Regression v tableau
User-Defined Storage LOQI
ETL ANALYTICS
Security
(‘ Informatica _ )
External Tables: Analyze in Place MicroStrat
7 ATTUNITY % Parquet ® aws | s3
8
o@ Microsoft Azure dWs &) Google Cloud - B3 G TEREED
openstack.
\ J

VERTICA

GTG



Vertica Cloud > of0| H 2| E 22} E X| &

,
H E| 7H= x86 Linux Guest 0s7t S &= $70|H 25 X| 0| 7Hs 8L T}, B X 9l 7WEPOE" Openstack, Vmware 25 X| @ 7+53H0,
SR EC| AR AWS, Azure, Google 2 OfL[2} 7|Ef 2R E =L 25 X[ & 7L}

EEERE
— O
—o =0
—T1 —o
—o — O
SZHH L SelHIE FEheE
\_

VERTICA GTG



Vertica ML > In-DB H 4

H

L]
o

7S

7

Machine
Learning

Speed

ANSI SQL

Scalability

Massively
Parallel
Processing

Deplo
Anyveheyre

)

HE|7h= 04

.3
S

VERTICA

VERTICA
UNIFIED PLATFORM

> & i

puEENy
i T,

“

Business.
Understanding

Statistical
Summary
Pattern
Matching

_ Date/
Time Algebra
Partition
Date Type
Handl%pg

And More...

DEIE) gnalysis
Understandin

g
SQL

Outlier
Detection

Normalization

Imbalanced
Data,
Processing

Sampling

Missing Value
Imputation

And More...

Data
Preparation

SQL

0| 2ot CIO|E BHM, X, 2R, 7L B ZHX[Q] & MO|ES saL 242 M LC,

Random
Forests

Logistic
Regression

Linear
Regression

Ridge
Regression

Naive Bayes

Cross
Validation

In-Database
Scoring

Speed

Scale

Deployment

SQL

VERTICA

GTG



Crfet Mg S SHFZHM 7Rl HOIHE 2AIZte 2 HE/Z45H| fIoiA= HIOIE mto|= 2tel SSHFZ e 77 M el AA 7t E+X YLIC
o Consume
Data Clients o] 2 M0|LEHUE glo| FHEI ELS HaYSH TS YESI B4R AIB
Source FIE7t ELO| MEIHS HH2 A5 HAIZH AE2|Y H0|E 2{2(0f 2| X =t
@) Realtime|Analytics AS22 2540l ARUS 2| H5t7| 9lot 00| 2 =2812| 7|5 B

> Q Realtime Analytics
Data Kafka Vertica O &2 F7|2 HA== HEY HIOIHE HEIFIS Sall 24
Source Cluster
_ eProduce
1 1 1 9 Produce
arquegibarquelibaraue HE|7I0f| A &E HO|HE 71272 2E5h= 7Is2 AlS
Data 71221 75 ¢iO| Cl|O[§ mio| I 2flnt Ao 2 H|0[H S £ B2 4 U= OFF [HA]
Source GSparkintegration v & v
[oF]| [oF] [DF ] 0 Spark integration
Spark Spark ¢1A|IE flet HHUE 7t 7|2 AS
SparkOfl A 2440| 2ot PFE floll 21E£0=2 AT H|22| 2 HE|FH|0|HE 2ESI0 HA[ZEZA &=
REHE AEL|R|E AH|0|Y IHY AARIC 2 28510 B 25 Y 2 A A&

A030|M M E 2ot HEFIZ FE 22 & A oY

VERTICA GTG

=



é )
TR FH|L EEol £F2H 2X| 90| 5hs HAIE K| /|5HH HE|FHE S5l pwet 5t HIOIE| €A 242 X| 2
@ _ read EE—— [ HCatalog
Hive integration
(through HCatalog) ﬁ
@ m External tables
(Libhdfs++) Hive Pig
@ HBase
MapReduce
Archlved storage COPY(E X))
(Parquet Export) (Libhdfs++) \ J [ l I
Archivedlasts Clickstream, Web Session Data
\. y
VERTICA GTG



Object Storage H 4|

r

FIHE QI MH|L HEo| EFEM AX| 10| Object Storage 0| A& =l H|O|EHE &A™ 24 4+~ QASH

HE|Z} O|O|H & CtYot @ E ZLBHO 2 =S o= QO] Ef A|AEIN G ADH OO HA X

-0 000
* amazon ih:
Parquet / ORC / Delimited S3
M NETWORK FILE SYSTEM
External Table &
Export & ) On-premise e Google Cloud Storage
% Object Storage
' BACKUP / RECOVERY' Microsoft Azure
G Y

VERTICA

GTG



H E| 7} 2} Data Lake2| H 4|

r N
' ERTIm HIO|E| = Vertica 2t Hadoop 5E £ Object
Enterprise Data Warehouse StorageOf| &H EX{5t= 2 2 F =AM
e ORC, Parquet | O] E{} vertica ROS
— ClolE{e] SA| # 2|
—
VerticaOj|A] 2= O|O|E{ =3
v
1
External Tables | H|O|E| ‘B 7] B (Lm)S = iSO
v CiolH E[ojRe = E&
o e
|
i : g =4, Haag'd, R/ Python S} G
A , A
1 / 1
| |
I ¢ I
[PTR < > ==d
(NS
Hadoop Object Storage
\ J
VERTICA GTG



:
)
:
.
-
. - . . -
E »
-
:
B iR
. »
® y
»
. .
.
-

| Eon Mode




Why Eon Mode?
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Compute Architecture
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Storage Architecture
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Integrating with Object Storage

Vertica

g S

o\

SQL Data Warehouse Query Engine

Transaction Query & Data Export Full / Incremental
For Parquet / ORC Backup & Restore
N/ VAST
PURE V DEALEMC ICEBERG
STORAGE «T ECsS amazon Microsoft Azure g
¢23 SCALITY 4 53
o H3C “
Il NetApp

ihadggp @ Hitachi Vantara e Google Cloud Storage

Lakehouse Storage



KEB OfL}:2%§

LIS Ba8yE

Korea Credit Information Services

kt

"l’ |

[ a8
SK ‘telecom SK otojuin
I AHSDS
SNAMSUNG
@LGgut
@ LG Electronics

VERTICA

® bithumb

I(l]LlHI1§?

4= TEH 2
ARSI S 2
ittt

UMNIVERSITY MEDICINE
pr 4
GQQTWEaénsgﬂ
Wonju Severance Christian Hospital

SNUHB M2otayy

MEEEA
[3 sigolza

ﬂ CHA Sl
= T
A STXIER

PROSECUTION SEAVIGE

GTG






	슬라이드 1
	슬라이드 2: Vertica 아키텍처 소개
	슬라이드 3: Vertica 아키텍처의 특징 > Pure-MPP(Massively Parallel Processing)
	슬라이드 4: Vertica 아키텍처의 특징 > Native Columnar
	슬라이드 5: Vertica 아키텍처의 특징 > 압축 및 인코딩으로 I/O 최소화
	슬라이드 6: Vertica 아키텍처의 특징 > 데이터 이중화로 무중단 서비스 제공 
	슬라이드 7: Vertica 아키텍처의 특징 > 증설
	슬라이드 8: Vertica 아키텍처의 특징 > Enterprise Mode / Eon Mode
	슬라이드 9: Vertica Enterprise Mode 구성도
	슬라이드 10: Vertica EON Mode 구성도
	슬라이드 11: 편리한 관리
	슬라이드 12: 개발 용이성
	슬라이드 13: 표준 인터페이스 지원
	슬라이드 14: Vertica Cloud > 하이브리드 클라우드 지원
	슬라이드 15: Vertica ML > In-DB 머신러닝 기능
	슬라이드 16: Kafka 연계
	슬라이드 17: HDFS 연계
	슬라이드 18: Object Storage 연계
	슬라이드 19
	슬라이드 20: Eon Mode
	슬라이드 21
	슬라이드 22
	슬라이드 23
	슬라이드 24
	슬라이드 25
	슬라이드 26
	슬라이드 27
	슬라이드 28
	슬라이드 29: 국내 레퍼런스
	슬라이드 30

