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- WIEE: R ESEIERRYTimestamp
o Eihtik: Meter id, IP address, Mobile Device, Vehicle Id &
- HiEFS: 2UEESE

Time: 6/16/21:12:05pm Time: 6/17/21:10pm

Time: 6/11/21:12:12pm
Meter ID: X45-123 Host IP address:

Phone ID: 1955ABC
Details: {

Details: { 192.168.1.125
Electricity KW-hrs: 0.4 Details: {
} Free Memory: 12.5GB
Free Swap: 563.56GB
Page Faults: 1566

Location: 37.6N/112.2W
Battery Level: 60%

}
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Oracle JSON{MRAT FEEE
JSON type column EXjson #i3E5

JSONSF FRRA EEANE AR EIFEETH
JSONESO0raclefiEEFRISQLITEERY
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o BREGZEF: JSON_EXISTS, JSON_VALUE,
JSON_QUERYZ:
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o
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CREATE TABLE j purchaseorder

(1d

date loaded TIMESTAMP (6) WITH TIME ZONE,

VARCHARZ (32) NOT NULL PRIMARY KEY,

po document JSON) ;

INSERT INTO Jj p
VALUES (
SYS GUID (),

to date ("30—

urchaseordexr

DEC—2014") ,

"Reguesto
"Usexr"

"{"PONumbexr"
"Reference"

'

"CostCentexr™

1600,
"ARULL—20140421"
"Alexis Bull®
"ARULL"™,

'IASOI!’

"ShippingInstructlons H
{"name" "Alexis Bull?"
"Address"™ = {"street™ 200 Sporting Green'
"oity" '"South San Franciscol'
"state" n"CcA"™,
"zipCode™ 99236,
"countrvy" "United States of Am
"Phone™ [{"tvype™ T"TOffice, "number" v
{"type™ "Mobile'™, "numbexr'
MR T BT Lot ria ot d oo s ' o e e N |

= WUl

SELECT po.po document.PONumber FROM j purchaseorder po
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113 Oracle GoldenGate RiEEIEIRENE

Leading real-time data capture engine, available as a fully managed service

- SCHYSHRERRITINSE
- ENEUERER (CDC) | 2RSS, #ESmk. Az\Emk. RIE i
o<,
+ BRT OraclefEE2Sh, MESFFRAIREN iZRISMEURERBR

. BB TRAIREES NS E &
. TR SRR E R TR

- =lR4&
« ZTLHOracleBIE: FHKR. (84N,
- BahEr: HIER=E#, REEmAs
. EERIANM, {E@Oracle 11.2.0.4+ E

Copyright © 2023, Oracle and/or its affiliates

g'g;

=




Memoptimized Rowstore B} FEE{4%L
HBHRE, AFEUCEISEHERRIES
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Time Temp

ﬂ;ELA 05:50 52°
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Attribute Clustering
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CREATE TABLE MeterReadings(
SourceID VARCHAR2(50),

Time
KWHrs

TIMESTAMP,

JSON)

CLUSTER BY LINEAR ORDER

(SourceId, Time);

Seurees | T | K

4 1XC22  5:45pm 0.86
: 1XC22  5:30pm 0.23
l 1XC22  5:15pm 0.4
+  1xc24  s5:45pm 0.5
: 1XC24  5:30pm 0.8
l 1XC24  5:15pm 1.5
T 1XC26 5:45pm 0.6
: 1XC26 5:30pm 0.9
l 1XC26  5:15pm 0.45
1 1XC28  6:00pm 0.86
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Partitioning
Parallelism and Efficiency for Event Stream Processing
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Real Application Clusters (RAC)

Industry-Leading Scale-Out For Event Stream Processing
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Sharding

Hyperscale Event Stream Processing

Sharding#$iE e rl KRR ARIES iR EiET RIat
B SRR A E IR ERA ST R EE AT A4 AR
BN B ERETLLEID Data GuardaGoldenGateif {754
BT R3RAYSQLEH
HE TR D R ERISEHEEEEE
RAForRoES FRVE
T MIFIEERD R
Sharding A R A ERTHESEIRENRLBERAL I
BEMFILENSMEET Eit
B0 FESfElRER, EIGES T Ak

Copyright © 2023, Oracle and/or its affiliates

m
<
—
Z
—
n

EVENTS -1

—— ——
— 1
— 11 1
— ——

EVENTS-3




MR ba gy

Copyright © 2023, Oracle and/or its affiliates



Database In-Memory
Real-Time Analytics with Fast Ingest
ftEzlREvent IngestiIIRABITL, FliszlEEvent 6=
AnalyticsHIIEAEFET % —
A AL R R TR S -
ER AR B2 a0—
Event IngestEREEMNACATIEZ
BBAST AT
S o ERREFSISIC
SIMDXEIELITFEFIESLEZME
FODTETN S
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Parallel Execution #1317
Scale-Up / Scale-Out Query Processing

FITHRITESFRMETRNCPUZLD, RAIRERSENSMRES
- ERRHIE D ECH T TR ORE SRS SmHIE

« XN FIEREEIER
Scale-Up Scale-Out

\N—y—

FTIRS SRR LAMER—EAFIETT, LISKBREH D HTIRS A LUB 2 MRACEHIETT, LABBZANE

IREEHCPURIFER FIFICPU

NFNEN é} é é :
Parallel Server Processes Parallel Server Processes Parallel Server Processes
(same instance) (local instance) (remote instance)
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Parallel Execution + Partition

SR TTHENMHEFER ARSI

-AE

- FHTHRITHLIS D XBEES, LMEARRESEE ARS8 ERT Ao X FE(F

é: © © ©

Parallel Server Processes

Parallel Server Processes _
(Iocal lnstance)

(local instance)

- -- - --
Partitions #0-2 Partitions #3-5
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HiFRStrSQLIZ R

PTELREL

SELECT MAX(energy)

BRELRD 50 KIG NPT FRAVREY (OVER PARTITION BY time_in_hrs)
Oracle #UEEHAA W R IMSCHISEHREDINEEES | FROM  MeterReadings;

o ITHREREL IXUCERESQL R, AETRmNREBEIEREME (I
40 ROUND, TRUNC. UPPER%) , oJfHTFiHE. FEZ.

. BATE: EE—EFHSEME (FIFIMAX. MIN, AVG, . " I N
e Window 2 | 1xc23 7:45pm 0.5
SUM ) 7-8pm | 1xcz3 7:30pm 0.8
| )
BARE: STRE—NME, BEARBATZITRERNTA (HEN * 1223 7';me ;'5
. 1 3 7:00pm 7
THIERE) ] : 1XC23 6:45pm 0.6
o  EREITTF4S <SRt Ta1ER [ +0) ISR b= Window 1 : 1XC23 6:30pm 0.9 » 0.9
e b A Sl e LS =T VN = ot 6-7om |
e | 1xes 6:15pm  0.45
ABeFE + 1xc23 6:00pm  0.86
N N . | .
© M RAIEER R A THES Window 0 | X5 susem 13 » 3
L e _ 5—6pm I 1XC23 5:30pm  0.55
- SZa1eRELLEEENEATH l 1XC23 5:15pm  1.02
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SRS thSQLIE
ESNUTT

S PR . SELECT * From MeterReadings
. Tl SQL JIMATCH_RECOGNIZEZ skt 8
AJ Mﬁﬁﬁf Q 1T ICACAY _ Y VAPRSEL MATCH RECOGNIZE(
— TS REEE ORDER BY Time
. . PATTERN(r r)
. yEER e =B et Qe
MATCH_RECOGNIZEIR[BIEEREFH SR EISEIRFRAYE ONE ROW PER MATCH
EMRT LAY T DEFINE r as KWHrs > PREV(KWhrs))
o FZRHH—ICNERE. SEREFRZER. KIS E
=3 .
MeterID | Time KWhrs
o BERSHIMEESEINANSESHERI N AR EIER  (IEIFR7R) MATCH
1XC23 8:45pm 0.86
o NS ERERN_IX T 1XC23 8:30pm  0.56
. A bz (= E s 1XC23 8:15pm 0.23
N 2EA S A RICZRHET Ca3 Ev—
- TEmEBEGBRKEINREFEIIRNEZSSQL 1Xc23 fm | B
1XC23 7:30pm 0.8
1XC23 7:15pm 1.5 |MATCH
1XC23 7:00pm 0.7
1XC23 6:45pm 0.6
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SAUEEX IR X =[ERAEX
Organized for fast Ingest Organized for Fast analytics Organized for space savings

Hottest < Interval Partitions » Coldest
- EEZSNMXHITEIESTTRIE R R EISEURNEEN T
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Oracle &R ICFNIENRERE

SR RN SR
Organized for fast Ingest Organized for Fast analytics Organized for space savings

INCOMING-----_. ..lIIIII

EVENTS

L | | |
T T T

MIE'(‘)AICQ)I\)I;II-II?T'II'ZEED IN-MEMORY HYBRID COLUMN COMPRESED
o {#HFI MEMOPTIMIZED FORWRITE  « ZEMLIUHD XMAEREARINMEMORY, © ZEWLXD XN(ERE ST E4EH T ESE
EIESXE VARG FHSCRY o4 o EHEBSFAIS XHEHITER, MmEREKIHE
RITEEER B REEIVIAE, - &¥=Exadata, NESHNEFENS B9 KT
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Oracle HEl#UE{i4t (Automatic Data Optimization ADO)
HZUREERE

BSMUEE IZEUICEX =[ERAX
Organized for fast Ingest Organized for Fast analytics Organized for space savings
EVENTS
| | l | | | !
MIEr(‘)AIgI\)I;IrII?hI,"II'fEED IN-MEMORY HYBRID COLUMN COMPRESED

- BaiEREitit (ADO) : ETHPRISRIEIREEEA
- RBREUEMARFFRISIFETEFREREEE, LIBsICINEER
- [ERCHIEIREESE, HRIEDUNRILERRSESER!
RILHVEIRR SN AR RHIFE R
- HiEEREERE: (RIWERTS, ATARTEEEREIERNITERIZER
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Oracle BF£E FHAESIESRRME| Summary

Component Mechanism

RSN : MEMOPTIMIZE FOR WRITE
BEYEPEBBARTIT, MHRERHRRS XIAH TEIE
FHE

ADO MEMOPTIMIZE TIERING
R BB SME RS XERREFLL

$iEoth: INMEMORY (on DRAM and FLASH)
PREIRCIRRFS IS, AhEEIREEIENF
I AEIMREE H ERFEM RN BRI RTELE

ADO IN-MEMORY TIERING

SRR ML FSRR BB AN FRRIRE
MEMCOMPRESSI®&

$iRES4S: HYBRID COLUMN COMPRESSION
BITEIRE NS E4Ea0% SR

EaER R AT R AR E eSS At R AR E s
I8

ADO COMPRESSION TIERING
BATEIREN R E4er07 BB

FHREFA AT EARERESEIMESREARE T ES
]

i1t E_: DOWNSAMPLING DOWNSAMPLING VIA DBMS_SCHEDULER

BECREREHEE, AKEE T FEAFES T ot BYCRERSHEE, KR T FERAFHES T ot

1488 (5515
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