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Eon Mode

= Elastic K-safety
- Quorum® il

- Primary NodeD## £ (50% + 18) H'EEIL TL\DIENS D,
NZimIc =IRRWGR(ET—HIXR—-XMELE,

- f5l: 6 NodeDiza., 45l LA BEIWA, 38 LD R TFLE,

- Primary NodeZHI& 9 35, “ESIIBTEIND,
22U, SRABAEBRDEE E(FHIR TSR0\,

- Shard Coverage® il

- Shard(FBB D7 —5F%Z A2 57> X F B8 (CTuple Moverz3E179 dPrimary NodelC
SubscribeUTESDWENDD. (Shard Coverage)

- K-safety®dfE(dShardZzSubscribe U CUL\BTTHRNodedDEK,
» K-safety=1: Shard(d2DdDSubscriberz#i2, (Primary Subscriber, Secondary Subscriber)
- Primary SubscriberhME1E UTz%&. Secondary SubscribermShard X > 57> X %= 715D,

- Secondary Subscriber&f2IEUTEImE. AT F 2 ATERNShardMRET Szs(C
F—ASINR—AMZILE,
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Eon Mode

= Elastic K-safety (#i=)
- Elastic K-safety

- Primary SubscriberZ fz(3¥Secondary Subscriberd &5 SHHMEIE UTEBE
ftd>NodezShard®Subscriber & U CEN,

- 212U, Quorum Dl B ISERBEBE S ZUTEDWVWVTIZETEIN UIRU )Y,
- BAIEMAF N+ 2+ K+ 1
« N: Node#¥, K: K-safetydie
- f5: 10 NodedDiz&., 768 (10 - 2 + 1 + 1) U EOBHEITHNIIIEN
- T —AINR—=AZIEDFE =L
SYE/\S A —4: ElasticKkSafety (ALK 1 (B%h) )

— VERTICA



Eon Mode

= Subcluster Interior Connection Load Balancing

- NodelCNetwork Addressz{ERk 9 DT TERIETRDFHT LU \Connection Load

Balancing.

- A =M Load Balancing Policiesh'7& < Classic Load BalancingE&B3)1 CT/RL\Z5E.

BHEIHY (CEAND.
- =%t U JzSubclusterdNodefd] CLoad Balancing&ina.
- 5%/ A —4: EnablelnteriorLoadBalancing (Z7#JL b

* Depot 1 XDEE

1 (B%)) )

- T —AHIR—RX%ZRevived BR. LIRIDIRIELDET 1 ATOBFENKEMNDED

INEMNS =D I BI5E. VerticaldEARIDDepott 1 XDiHE%-

"TI'E%-IIII b\a_5 o

- Depot 1 V) \—1> N TIEESINTULBRIEE. Revived BIRIEDT 14 A TVB=(CIHUT

Depot 1/ X ZZET B,

. Depot+ HEEMBTIHESNTNBEE, T+ XATBBDE0%ERBZ TLESBACIED

BRSNS,
— VERTICA




Eon Mode

= RevivedDZE

- LRI LE L TULVSEon ModeT —FR— XD I /N TCDSubclusterzRevived 3
MEND DI,

- 5% (dPrimary Subclusterd#%ZRevived B3 ENEIRTE B LD (T 1=,

$ admintools -t revive db ——communal-storage-location=s3://verticadb —-d verticadb
—x auth_params. conf —hosts node01, node02, node(3

= CLEAR_DATA_DEPOT®DNodelLN)LDB7R— ~

- CLEAR_DATA_DEPOTXQ? 72O 32 TIEETEBAIANILEULUTT—HINR—X,
Subcluster(ChlZ CTNodehY BN,

=> SELECT CLEAR_DATA_DEPOT (" t1");
=> SELECT CLEAR_DATA_DEPOT (" t1", "subcluster_1");
=> SELECT CLEAR_DATA_DEPOT (" t1", "v_vmart_node0001")

— VERTICA



Eon Mode

= Enterprise to Eon Mode Migration Tool(C &k DAzuredHh— b

- Migration ToolZ{£> CAzure CH@ 9 dEon Modelc N1 L —> 3> TEBdLDIC
A Y

- Communal Storagel(3Azure Blob storageZz#IF.

— VERTICA



Container

= Docker Container& Kubernetes®Hk— ~
- Vertica Docker Image: https://hub.docker.com/u/verticadocker

- Vertica Kubernetes minimal image (without Tensorflow)
- Vertica Kubernetes (with Tensorflow)

-'=-' dockerhub | Q Search for great content Explore  Pricing  Signin

- Vertica Community Edition
* Vertlca KU bernetes OperatOr verticadocker & verified Publisher

v a S ;o " . A AT
# vertica & http//www.vertica.com  © Joined April 15, 2021

- Webhook Admission Controller

Displaying 2 of 2 repositaries

verticadocker/vertica-ce  #@ Verified Publisher 350 4
Downloads Stars

By verticadocker * Updated a manth ago

Vertica is an analytics warehouse with built-in machine learning at scale. Official Vertica CE Image

Container

verticadocker/vertica-k8s  #@ Verified Publisher 10K+ 8
Downloads Stars

By verticadocker * Updated 4 months ago

— VERTICA



Container

= Operator / Automation Tools for Kubernetes

- Kubernetes_L CVerticadAutomate Lifecycle Taskz3£179 dHelm chartzig,
- Custom Resource Definition (CRD) file: Custom Resource (CR) Instance™{ER%
- Operator: CROIAREZEIE I D/ (CCRZER
- Admission Controller: CRODIRFEZE ZHEER

- Operator(RDEEFZ Y XUz BEt

- Vertica-1 2> A b—)L kubernetes
. VerticaT—49~N—XDYERL - Revive
- PodDIF1E - FBEcE) N
i “ HELM
+ Subclusterd AT —U > NA
- PodD%E EESH

- AP - SMEBNS D wooO—RINS 222D
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Voltage SecureData Integration “

= Tweak/\ S X—%4

- VoltageSecureProtect(CtweakDIEZIEETET D LD ICAD Tz,

- VILMNIBTZBDT,. KDTZERIESXZEKRTED,

- VoltageSecureAccess(C[a UtweakDEZ18TE UIRUVR D1ESIL TE /R <785,
= Masking/\ S X —%4

- Voltage SecureData TT —H DN AF2IHBINCTIED TLDIHE.
VoltageSecureAccesshMiRIIBEZ NV AF 2DV T D ENTED,

= Format-Preserving Hash

- VoltageSecureProtect(&Format-Preserving Encryption (FPE)(CHIX T
Format-Preserving Hash (FPH)ZIEETCE 3L DI 1=,

— VERTICA



Voltage SecureData Integration

7> 0>3>

VoltageSecureProtect (' plaintext’ [, "tweak ] USING PARAMETERS
format="format_name’
[, config dfs path="config file ]
[, identity=sd identity]) ;

VoltageSecureAccess (' ciphertext’ [, 'tweak ] USING PARAMETERS
format=" format_name’
, mask=is_masked]
. config dfs path="config file ]
identity=sd_identity])

— VERTICA



CFI1VUFTA - 586

= TLSEXTE

- TLSEIEDZHDTLS CONFIGURATIONA D =1 0 hAFRTZ(SEIEMN.
ALTER TLS CONFIGURATIONTETEZIT D,

- > JA#J)L K Tserver, LDAPLink, LDAPAUth®@3DMDAT = 10 bHMERR =11,
HIBR I D Z LIF TSR0,

- BIfFOTLSEGE (377w T L — REF(CTLS CONFIGURATIONA T =T U MC
S5IEMHAND,

- admintools®set_ssl_paramsY —J)LIZTLS CONFIGURATIONA T 10 hZ2ZEE,

= Mutual TLS for LDAPLink, LDAPAuth
- Vertica&ELDAP server& Migfe(CMutual TLSHMER TEA LD I,

= 3T UUILDAP Link Function: LDAP_LINK_SYNC_CANCEL

- LDAP_LINK_SYNC_CANCELZ U\ T3EITHDVertica - LDAP server[E]RRLIEZ
Fr I BDIIENTED,

— VERTICA



CFI1VUFTA - 586

= FTULU\Security Parameter: SystemCABundlePath

- SystemCABundlePathzBU\ T, & —EX EDTLSHESR(C{EH T SCA bundlezz

IBETE D,
- )L RDCA bundlelZRD

- Red HatX%: /etc/pki/tls/certs/ca-bundle.crt
- Debian%: /etc/ssl/certs/ca-certificates.crt
- SUSE: /var/lib/ca-certificates/ca-bundle.pem

= #7LUL\Security Parameter: DHParams
- DHParamsZzFHU\NTERIIC/ER U fc @ EEss i CcfEF

groupzigsiE C= Do

‘2

18

Do

9 B Diffie-Hellman MODP

- JA)L MMERFC 3526 2048-bit MODP Group 14%fEH,

— VERTICA



CFI1VUFTA - 586

s NEB D 7 AILE AT LDV AR S —

- FJA)L T3 VerticaldHDFSYW OSSO RO T 7 A IV AT AICIERK I DICIET1—H
b\}IE'f nanE‘ $E72$IJJEH§_50

- 5RTE/ (S A —4: UseServerldentityOverUserldentity (JAJL N 0 (X)) )
- BENC I B ET. USER Storage Location AT >0 MHIWME ETRD,

‘

— VERTICA



End-to-End Machine Learning

= Time Series Analyticsd®Models
- Time SeriesdF—A~ W MNIXT T DIRD2DDVERK & ENZ{ED T=FH,
- B2mlREFIL
- AUTOREGRESSOR: B2 EIFET)LDIER
- PREDICT_AUTOREGRESSOR: 7 J/LZ7—4twv MNMIBERU. FHHER
- BEFHHETIL
- MOVING_AVERAGE: &9+ 5)LDOVER
- PREDICT_MOVING_AVERAGE: ®F/)LZ7—4~tv MIERA L. FHIVERK

= TensorFlow 2.xOHR—
- TensorFlow 2.xOEFILDA i— bE. ENZESIZFA,

— VERTICA



End-to-End Machine Learning

= XGBoost: Column Subsampling

- XGB CLASSIFIER&XGB REGRESSORICY URNT LADEIEZRDI\NSA—4(C
IBEIDCET. KDIEMEICColumn SubsamplingZziTS Z ENHRSB.

- col_sample_by tree: ZNENDARZIBET IRICH>TI DT INSTLAEIEERIT/E
- col_sample_by_node: TNEND_ /) — RZFN T IRICH>TU DTN LAEEZERIT /N

» PMMLICXTB77vVITF— b
- HIR— hEndModel DL - B/k— h&1n3dTag/Subtag
- RegressionMode| - Output

il

- GeneralRegressionModel - QutputFiela
- CategoricalPredictor

— VERTICA



Stored Procedure

= Postgres®PL/pgSQLZ 1R
- Phase 1& U CVerticaDigE (OES I DEAREREDERN11.0CTxT T,
- Phase 2& U CE(CVerticaDHEEE (CEE UIRUVEBEDEIRZ T IE
- OUT, INOUT/\S X—4~
- Cursor
- NSO 3> EE (Commit/Rollback. 11.0T(EAuto Commit, )
- 7—/~8) (Complex Type, Numeric, Number, Decimal, Money, UUID)
- INTO4EX (SELECT INTO, EXECUTE INTO, FETCH INTO)
- AR NERE) (Triggeriik &)
- Tt (GET DIAGNOSTICSDROW_COUNT, CONTEXTA TS g > 7/ix &)
- R X

— VERTICA



Stored Procedure
3%

CREATE PROCEDURE [[database. ]schema. Jprocedure ([arg—1list])
AS $$

plpgsql-source
$9
LANGUAGE "plpgsql’
[SECURITY { DEFINER | INVOKER }7;

arg—-list : [IN] [arg-name] arg—type plpgsgl-source
| OUT arg-name arg-type [ <<label>> ]
| INOUT arg—name arg-type [ DECLARE
declarations |
BEGIN
statements.,
END [ label 1;

— VERTICA



Stored Procedure
- B ()

DROP PROCEDURE [IF EXISTS] [[database. ]schema. Jprocedure([arg—-list]) ;

SELECT [[database. ]schema. Jprocedure ([arg—list]) ;
CALL [[database. ]schema. ]procedure ([arg—list]) ;

DO $$

plpgsgl—-source

59

— VERTICA



Database Designer

= ZStandard Compression Encoding®Hk— ~

- Database DesignerfhV/RdZStandard Compression Encoding” Projection®
NS ATHEITDIKIDICIRDTI,

- ZSTD_COMP
- ZSTD_FAST_COMP
- ZSTD_HIGH_COMP

— VERTICA



Data Export

= ORC - Delimited Format2o 7 1)L A\DLO XA Hh—

- EXPORT TO PARQUET & [El#k(CEXPORT TO ORC&EEXPORT TO DELIMITEDI(C
FDODTCORCIT 71 )LZxE=(EDelimited Format>o 7 1)L A\DIT O ZAih— M

CEDRLDICIEDIE,
- T Xih— MEIFHDFS, S3, Google Cloud Storage (GCS), Azure Blob Storage,
NFSY > bR1 > b,

- HDFSETZ(ENFSY D> bR > MCITORAR— hI D55, VerticaldiEESNTZ
O —=>3>0O—B5a L oONJICTD7AILZVERRL. TOXMNR— MOTET U

Fm T+ LI NIZEEE,

- S3, GCS, Azure Blob StoragelC T2 X/h— b9 BIHE. VerticaldiEE =N/
O —>3 > (1B J 7 1)L ZERk.

- S3EXPORTI(SFEHERHEEE(C .

— VERTICA



Data Export

= Linux File SystemADI I HR—

- VerticalENFSTNY > bEt/zLinux File System/ClF T3 <. O—H)LD
Linux File System(C TOXANR— K TEBDLDICRRDTE

- T=lZU. FENENDONodeN 5T DT —FDIH+x2O—H)LICH DT B,
- TOZAM—bURED7AI)LZ0O— RIDIHEE. INTDNodeZIEET DINEND D,

CREATE EXTERNAL TABLE sales (...)
AS COPY FROM ' /data/sales/*.parquet’ ON nodeO1,
' /data/sales/*. parquet’ ON node02,
' /data/sales/*. parquet’ ON node03 PARQUET;

— VERTICA



R
5 — 7B

= ORC Complex Types

- Parquet CTH7h— NSNS I AN TDComplex Type (Array, Struct, Array &
Struct®iEf1E, Map) MORCTHBHR—bhENd.

- ORCODStruct® %= H 5 AICER U TUVZHEEE (EEIBR.

= ORC : Parquet®Map&i5—%4

- External TableDjE ‘CArrayc‘:Structd)‘}EEEFﬂb\éZc‘:_C\ ORC - ParguetAIMD
MapBiDF—AZ5m0 C ENRIEEE TR D TE,

- INFER_EXTERNAL_TABLE_DDLZD 7 >0 3 > DOt 1%= === (CExternal TableZz/ERX.

= Null Struct

- NulldStructh*ORC - ParquetiCHh BdimE. LARIEINUllD T« —)L RZFO>TZROWE LT
A TWLVIED.. SEZIENUIIDROWE U TIRNS KD (CIro =,

— VERTICA



R
5 — 7B

» IEERVEE T

- Array - SetB(FVITNDT —FE - RoDT—5E [=] [<>] [<=>]| OEEFZ
Hik— o

LRTTEDT—2IFEUT—AFRECED <] <=1 [>] [>=] OBEBEF=ZYR—K,
- RowE (ZUL\ T NDFT— /9”037 AE =] [<>] [<=>] OEEF=ZYU/R—K,
HARST—ASABDH D% (<] <=1 [I>] I>=] OBEBEFZHYR—K,

— VERTICA



Management Console

= Fon Mode on Amazon Web ServicesO¥r LU\ tzw k7w )X
- Eon Mode database on AWS%

VERL T B TZSDDERIIRATH A > D

¥ L U\Quick Setup wizardz1gt. - . X

- J/x Ellj a: C\ @Setu p WIZ a rd ( j: c.::-mmun'rtg.r Edition License VE:T;:;OH o
Advanced Setup & U CHIRR]gE

Amazon Linux 2.0 v

AWS EC2 Instance Type A

Instance types comprise of varying combinations of CPU,memory, storage, and networking capacity, each at a different price point.

The MC configures volumes and sizes according to your choice of instance type, where the catalog is always allocated a persistent EBS
volume. Ephemeral storage is generally recommended for the depot, which functions as a cache to store data locally instead of fetching
via the communal.

Recommended
@® Ephemeral Depot () EBS Depot
o Temporary block-level instance e Durable block-level storage
storage » Faster depot warm up after starting
» Better depot throughput and I/0 and stopping instances
performance
EC2 Instance Type EC2 Instance Type
13.4xlarge v r4.4xlarge v

— VERTICA



R
Management Console

= Microsoft AzuredH7Rh— ~
- Eon Mode database on Microsoft AzureZH7R— I,

- BRIEERHDMCZEE) LIz, Eon Mode databaseDfERkA AT fE.
T —IN—ADCE - 1ZFILEDIHEE,

- MC on Azure®Fl#Y:

- 074 > 1—Y(ISubscriptionFie&MAzure Marketplaceh'5-1 > X5 > X %ZiiL& 9 5
EIRBIERZF DOVEN DD,

- Subcluster Scaling(dH7/k— 73RN,
- &< DNoded KMRIET — ) \DitE) - {FLE (TSR0,
- Subcluster®HlIFRIETEE0N,

— VERTICA



Management Console

» T—AIR-—REFHDODAORAILTS—

DAILTS AR, B

BHDT S— NTERTIRNT—5
R=ZNT A~ ADEACEBRTED,  Hetvame

- DRI LTS— MMIIA—HTEEDSQL

DOTUT, JTUDBRMNERINIC

%ﬁ'frﬁ?j-gitl;%(:)( \\J t—‘\/‘\ﬁfu% SQL Query ®

TS ENTEZR, e S0 sy ol ity s s 3 o

1

X No query variables added. Add variables to your query by inserting {{ }} to an otherwise fixed value.
Add single quotation marks {{ }} if the data type is character string.
» Run Query

— VERTICA



Projection
= Partition Range Projection
Projection®ifidr & R =
- VerticaDsAH+D—DICQuery Specific Projectioné 3.
- T 7)L@§“/\‘C@737A%‘:ﬁ95uper PrOJectlon(JJ[IZ_C 11— (EIwmERTS I

DH’xF55. Sort/SegmentationDEENER D ProjectionZ{/ERL TE B,
ZNICEKD., SorttPReseg mentZ BT TOTY DB EIE< T3 ENTES,

- —A. FRICEITSNTWBDITITUDEZ L NEAICERMRSNTET—F (T LT
EITSNTLB,
- IRIC99% LA EDFT —INSI RV VIRREETH. VerticaldQuery Specific Projection
([CINTDT—FZENT DdEND D CNUEA ML —2H K0 CatalogDiRE (C
DIEMD ., RefreshiQEDAZFTF I XAZEH UK U TLD,

— VERTICA



Projection

= Partition Range Projection

- Partition Range Projection(dProjection(CPartition Rangez A7 3> & U TIEE
CEBELDICU. Projection(THFEDPartitionDF —SDHZFIFcBBI &%
E.I-ﬁg(c_ 9 éo

CREATE PROJECTION ... ORDER BY ... SEGMENTED BY ... / UNSEGMENTED ALL NODES
ON PARTITION RANGE BETWEEN min_val AND <max_val|NULL>;

- Partition Range Projection®ll#3:
- 5=—J)UIPartition Table TH B &
- Partition RangelC1EE T D (F7— T )LDPartitionDIEE E HiRENH D Z &,
- min_val®dPartition Keyldmax_val&kDO/NEsLMEEZ(FEHETH D &,
- Projectionf*Unsegmented®ifs&. < EE1DDSuper ProjectionH*Unsegmented T4
- Partition RangelC (3T T O UZEIEE TSR0\,
- Live Aggregate Projection, Top-K Projection(C(&Partition Range(318E CE 738U\,

— VERTICA
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Tuple Mover

= Mergeout®ERML,
- ALTER TABLEX ZHWTHEEDT—JILICX I BMergeoutZzERMEL I EHNTE D,

ALTER TABLE public. store orders temp SET MERGEOUT O;

- AT =207 =)V E—BHHGENTER NS> —J)LICH L TMergeout(C
KBDA—)\—\v RZIX< T ZEHEB,

— VERTICA



R
Query Optimization

= REFRESH_COLUMNS® &1L

- Flattened Table®SET USINGZ/Z(EZDEFAULT USINGD A S AT LT
REFRESH_COLUMNS#Z (179 5 & C. Target Table&Source Tablezz]oind 3

ODTIUNWETEIND.

- > JAJL ~TlESource Tableh'& (CInner Table& U Cloin M THOMN DAY,
[FEAEDZETSource Table7I—5 « U« (Target Tablek D/NSLDT
2TV I(IENXEM(CIoINTE D,

N el el R Partition Table(:jl\]‘ L CREFRESH COLUMNSZZ=1T9 d3%5&. Source Table
DIFOMNWAKELLIRBZENDD, JoinLIBD)\ T A —< > X (FIEEWN TIIR < IRB,

- 3R/ A —4: RewriteQueryForLargeDim (2A4JL K 0 (EXh) )
- B3NC T D ETInner, OuterziE(C LU TCIoinZzZ{T D ENTED,

— VERTICA



SDK Updates

» Fenced Mode C@®Scalar Function®Range OptimizationdDH7/k—

- C++ChHIFE SN /cUser-Defined Scalar Function (UDSF) (I—&#DF —5 %
QLIBIG REHNZERICHIFT I DIzsbdDgetOutputRangef8izEETE B,

- CNUFIERA T TlIUNnfenced ModefZ T TEETETLENY,
5% (dFenced Mode THEEETEB,

— VERTICA



I
SQLI7>0>3> - A5—PMA> b

= Access Policy®I 2 XRk—

- EXPORT_TABLES, EXPORT_OBIJECTS, EXPORT_CATALOG CHZIS11S
SQLRZO U ~MCCREATE ACCESS POLICYX hMENEND.

= ARRAY_CATI(C KBComplex TypedHRk— ~
- ARRAY_CATD 7> 3>h'Complex TypedhEZxRZHR— .
- WADAANEE T —YEDERZITFONEND D,

= INFER_EXTERNAL_ TABLE DDLICKB0RCIT 71 ILDYR— &

: INFER_EXOTERNAL_TABLE_DDLXQ77\/0:/3 >~ Parquet EORCT A —wW D
ﬁﬁj’li%ﬂ-/_l_\_ I\o fOrmat/ffx_g(:j‘ng@jﬂ'_V‘y I\%j:ngo

INFER_EXTERNAL_TABLE_DDL (" path” USING PARAMETERS
format=value, table name=valuel[, vertica type for complex type=value])

— VERTICA



SQLOD7>0>3>

c AT —PMA2 B

= TO JSONICKBSETEIDOHR— ~
-TO JSONT 7 >0 3> HWSETEZHR— I~

- LIBIE TCOLDICSETH

1ZARRAYEL(CHF+ A NI DHEIR L,

= EXPLODE(C KXBARRAYE! - SETEID T /R—

- EXPLODED 7 20> =

SETEIZHY7R— b,

> h'Complex TypeZziF DARRAY

= RELOAD_ADMINTOOLS_CONF 7 >20=>3 >

- RELOAD_ADMINTOOLS _CONFXS5J 7 >20>3 > (3R 1EDCatalog|gikzE(C
IR TDOBYEINodeDadmintools.confx 7w 5 — K9 3B,

- W ITF— RENBANBIFRODIED :
- IP)7 R X &CatalogdD/ (X
F—AINR—ZAAND I N TDNodet

— VERTICA

Eg EIRTtMARRAYEY

:IJ

- B (L. BieeE) UfzNodedDadmintools.confZtEZ= (CftENode EBIEAS B 2LV ETR E,



S
SATFLT—I)
« TLS_CONFIGURATIONS
- $TL <BAZNJZTLS CONFIGURATIONA T 1 &7 hOIBHRZAGNT 27— TIL.

= USER CONFIGURATION PARAMETERS
- A—HILARNILOERTE/I\SGA—IESHBTEDIT—T ),

= $TL U \Counter&Event Type

- Scalar Function®Range Optimization(CEE 9 B [EIRZUNET D= IC.
EXECUTION_ENGINE_PROFILESICRD3DD%1 L UL \CounterMEN,

- rows added by predicate analysis

- rows filtered by query predicate
* Fows pruned by query predicates

- QUERY_EVENTS=> A7 /A7 — J)UICIZPREDICTS DISCARDED FROM SCANOD
EventhYEnl,

— VERTICA



S
SATFLAT=TI

= PROJECTION_REFRESHES®D# LU S A
- PROJECTION_REFRESHESICPERCENT_COMPLETER = AHMEND,

— VERTICA
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