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Using Oracle DBIM to
Accelerate Analytics In the
Cloud



About Me

« Kiran Tailor, Senior Enterprise Data Architect
» Oracle Ace , Specialising in Cloud/Oracle BI/DW & Data
» Over 18 years Experience Oracle Technology.
» Articles for Oracle Scene Magazine.
» Speaker (UK,US,Germany,Poland,lreland)
» Videos (YouTube OTNArchBeat Channel)

* Blog : https://puredba.co.uk

» Twitter : @iamkirantailor
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Key Points

What was our objective?
Oracle Cloud Infrastructure
Provisioning

Security

Enabling In-Memory
Performance
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What was our Objective ?

« Comprehensive view of all our Operational Data.
 Information Consistency.
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HR
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Why? Data Warehouse in the Cloud

Oracle (Bare Metal) Azure AWS
36 CPU, 256GB Ram 64 CPU, 432 GB Ram, Linux on i3.16xlarge Dedicated (64

Bl Server (IAAS) $1,950 $5,553 CPU x 488GB Mem)

4 CPU 512GB Ram 32 CPU, 256 GB Ram, Linux on i2.8xlarge Dedicated (32
Database Server $6,060 $2,946 CPU x 244GB Mem)
Per Month $8,175 $8,500 $22,300
Oracle Database
License N/A $71,183 $71,183
Total Per Month $8,175 $79,683 $93,483
Total 1 Year $98,103 $956,199 $1,121,801

* Figures - September 2017
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Provisioning



Oracle Cloud Infrastructure (F.K.A Bare Metal)
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What have we built?
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Database Enterprise Edition Extreme Performance
» 2 enabled OCPUs.

« 2 OCPU DB License.
« Up to 34 additional OCPU's (purchased separately).

» Database instance(s) with 512 GB RAM, 28.8 TB NVMe SSD raw, ~9.4 TB with two-
way mirroring, ~5.4 TB with three-way mirroring.

11 Brand name and presentation title



Provisioning

Launch DB System help cance

If the Virtual Cloud Network or Subnet is in a different Compariment than the DB System, click here to enable Compartment
selection for those resources

Database DB Systems in Produg | DB System Information
DB Systems DISPLAY NAME
Standalone Backups EDWH

AVAILABILITY DOMAIN

List Scope RIWS-US-ASHBURN-AD-1
DATA STORAGE PERCENTAGE

COMPARTMENT I
- 80% s

Preduction <
BM.HighlO1.36

TOTAL NODE COUNT X
DISK REDUNDANCY
Normal s

ORACLE DATABASE SOFTWARE EDITION

Enterprise Edition Extreme Performance .
Network Information

CPU CORE COUNT

2 VIRTUAL CLOUD NETWORK

PROD_VCN b+

LICENSE TYPE
CLIENT SUBNET

* LICENSE INCLUDED

The cost of the cloud service includes the Oracle licensing DATA_TIER 2

HOSTNAME PREFIX
BRING YOUR OWN LICENSE (BYOL)

You have bought the Oracle licenses directly from Oracle. The cloud provider is not responsible for chargin EDWH
your licenses.
HOST DOMAIN NAME

SSH PUBLIC KEY

CHOOSE SSH KEY FILES

HOST AND DOMAIN URL

Follow me on @iamKiranTailor %+ https://puredba.co.uk/ A | QA
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Provisioning

Database Information DATABASE ADMIN PASSWORD
DATABASE NAME rensrerrenrren
EDWH

CONFIRM DATABASE ADMIN PASSWORD
DATABASE VERSION

12201 sensnssanneed

FDE NAME
AUTOMATIC BACKUP

Configure the service to automatically back up this database to Oracle Cloud Infrastructure Object Storage
DATABASE ADMIN PASSWORD

CONFIRM DATABASE ADMIN PASSWORD
PR ON-LINE TRANSACTION PROCESSING (OLTF)
Configure the database for a transactional workload, with bias towards high volumes of random data access

AUTOMATIC BACKUP

®/ DECISION SUPPORT SYSTEM (DSS)

Configure the database for a decision support or data warehouse workload, with bias tfowards large data scanning
operations

Configure the service to automatically back up this database to Oracle Cloud Infrastructure Object St

DATABASE WORKLOAD

ON-LINE TRANSACTION PROCESSING (OLTP)
Configure the database for a transactional workload, with bias towards high volumes of random data €| CHARACTER SET

©) DECISION SUPPORT SYSTEM (DSS) AL32UTFS <
Configure the database for a decision support or data warehouse workload, with bias towards large de
operations NATIONAL CHARACTER SET
AL18UTF16 o
CHARACTER SET

Launch DB System
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Oracle DataGuard
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DataGuard

Enable Data Guard

=
™
=1

Database Information

Database Home: abl PROTECTION MODE

Launched: Fri, 19 Ja

Database Workload: D

Character Set: Al

MNational Character Set: A

ER DB SYSTEM

Resources Data Guard EDWH Q

Enable Data Guara AVAILABILITY DOMAII
resore | [l
Database Information | Tags
Data Guard Associations (0 Availabiity Domain: RIVS US DB System: L
Database Home: oono ocio:
RANSPORT TYPE Launched: Fri 19 J Database Version
Database Workload: D Database Unique Name: b8
Character Set: ALS2UTFS Database Role: Prmary
Automatic Backup: En National Gharacter Set: AL1SUTE16
DATABASE ADMIN PAS
Resources Data Guard Associations
Peer Database Launched: Wed. 06 Jur Apply Lag: 0 seconds
Peer Rols: Stand Protsction Mode: M2 Apply Rats: 1.00K8)
Peer DB System: R Availability Domain: R Transport Type:
Data Guard Associations (1)
. . . am . A | ORACLE
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Backups

Backups
Disable Automatic Backup

Displaying 32 Backups

Automatic Backup Started: Sat, 20 Oct 2018 06:27:04 GMT
OCID: ...2rea3q Show Copy Ended: Sat, 20 Oct 2018 06:33:42 GMT
(X1
Type: Incremental
ACTIVE
Automatic Backup Started: Fri, 19 Oct 2018 06:28:26 GMT
OCID: ...upjg2q Show Copy Ended: Fri, 19 Oct 2018 06:35:10 GMT
oo
Tune: Incremental
ORACLE 18
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How it all works

Saa$ Applications | | Integration Data Layer
g
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us server (ETL) Cloud
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Application Access
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Security | Data Redaction



SSO + Data Redaction
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Data Redaction

BEGIN

DBMS_REDACT.ADD_POLICY (OBJECT_SCHEMA =>'SIEBEL,
object_name =>'W_PERSON_D', policy_name =>'PII', expression =>
'SYS_CONTEXT('SYS_SESSION_ROLES", "PII') = "FALSE™);

END;
/

BEGIN

DBMS_REDACT.ALTER_POLICY (OBJECT_SCHEMA =>'SIEBEL', object_name =>
'W_PERSON_D', policy_name =>'PIl', action =>DBMS_REDACT.ADD_COLUMN,
column_name =>""BIRTH_DT "',function_type => DBMS_REDACT.FULL );

END;
/
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What is Data Redaction?

Policy : PPl ] 7

User with No Role : PPI

= Role : PPI =

Follow me on @iamKiranTailor %+ https://puredba.co.uk/ A | QA
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Enabling In-Memory



What is In-Memory?

Memory Memory

SALES SALES
Row Column
Format Format
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HugePages

. . . AT ORACLE
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alter system set inmemory_size=100G scope=spfile;
alter system set sga_target=104G scope=spfile;

Restart the database and check the values.

ORACLE
D | oo
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Types of Compression and Priority

PRIORITY CRITICAL 4 When Database Opened
PRIORITY HIGH
PRIOTIY MEDIUM
PRIORITY LOW
PRIORITY NONE When First Scanned -
Space Saving ¥ and available Space

No Compression

Priority Critical : Fact Tables

Priority High : Dimension Tables

ORACLE
ACE Director
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Oracle Compression Advisor

DECLARE
|_blkent_cmp PLS_INTEGER,;
|_blkcnt_uncmp PLS_INTEGER,;

|_row_cmp PLS_INTEGER,;
|_row_uncmp PLS_INTEGER,;
cmp_ratio PLS_INTEGER,;

comptype_str VARCHAR2(100);

comp_ratio_allrows NUMBER := -1;

BEGIN

DBMS_ COMPRESSION.GET_COMPRESSION_RATIO(
scratchtbsname =>'SCRATCH,,

ownname =>'NF_EBS,

objname =>'PA_EMAIL',

subobjname  => NULL,

comptype => dbms_compression.comp_inmemory_query_low,
blkent_cmp =>|_blkent_cmp,

blkent_uncmp =>1_blkcnt_uncmp,

row_cmp =>| _row_cmp,

row_uncmp =>|_row_uncmp,

cmp_ratio => cmp_ratio,

comptype_str => comptype_str,

subset_numrows => dbms_compression.comp_ratio_allrows);
dbms_output.Put_line('The compression ratio : '|| cmp_ratio);
dbms_output.Put_line('The compression Type : || comptype_str);
END;

/
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Loading and Validating

alter table W_EXPENSE_VIOLATION_F inmemory priority critical;

Select v.segment_name name, v.populate_status populate_status, v.bytes not_populated
missing_bytes from vSim_segments v order by 1;

Every 2m the daemon runs, so after a few minutes

Follow me on @iamKiranTailor &% https:/puredba.co.uk/ A | e
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Columnar Compression

select sum(v.bytes/1024/1024/1024) originalGB, sum(v.inmemory_size/1024/1024/1024) memsizeGB from vSim_segments v
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What is In-Memory?

select table_name, inmemory, inmemory_compression, inmemory_priority from all_tables where owner='OBIA_DW"' and inmemory="ENABLED'
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What is Current State

ORACL
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WITH
SAWITHO AS (select sum(case when T2636036.0THER_LOC_AMT is null then 0 else T2636036.0THER_LOC_AMT * T2636036.GLOBAL1_EXCHANGE_RATE end ) as c1,

T2636036.JOURNAL_LINE_DESCR as c2,

T2635833.CONCATENATED_SEGMENT_VALUE as c3,

T2635833.GL_ACCOUNT_CAT_CODE as c4,

T2635833.GROUP_ACCOUNT_NUM as c5,

T2635833.NATURAL_ACCOUNT_NUM as c6,

T2518265.LEDGER_NAME as c7,

T2534573.MCAL_DAY_DT as c8,

T2534573.MCAL_PERIOD_NAME as c9,

case when T2635833.CONCATENATED_SEGMENT_VALUE like '%.307.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.308.%'
then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.320.%' then '‘Dues and Fees Revenue' when
T2635833.CONCATENATED_SEGMENT_VALUE like '%.321.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.234.%' then 'Dues and
Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.309.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like
'%.310.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.300.%' then 'Dues and Fees Revenue' when
T2635833.CONCATENATED_SEGMENT_VALUE like '%.301.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.311.%' then 'Dues and
Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.312.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like
'%.302.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.313.%' then 'Dues and Fees Revenue' when
T2635833.CONCATENATED_SEGMENT_VALUE like '%.305.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.316.%' then 'Dues and
Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.303.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like
'%.314.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.304.%' then 'Dues and Fees Revenue' when
T2635833.CONCATENATED_SEGMENT_VALUE like '%.315.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.230.%' then '‘Dues and
Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.231.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like
'%.232.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.233.%' then 'Dues and Fees Revenue' when
T2635833.CONCATENATED_SEGMENT_VALUE like '%.235.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.236.%' then '‘Dues and
Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.250.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like
'%.251.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.252.%' then 'Dues and Fees Revenue' when
T2635833.CONCATENATED_SEGMENT_VALUE like '%.253.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.254.%' then 'Dues and
Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.255.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like
'%.270.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.271.%' then 'Dues and Fees Revenue' when
T2635833.CONCATENATED_SEGMENT_VALUE like '%.272.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.273.%' then '‘Dues and
Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.274.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like
'%.275.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.290.%' then 'Dues and Fees Revenue' when
T2635833.CONCATENATED_SEGMENT_VALUE like '%.291.%' then 'Dues and Fees Revenue' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.100.%' then 'Revenue
Producing Activities' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.101.%' then 'Revenue Producing Activities' when T2635833.CONCATENATED_SEGMENT_VALUE
like '%.102.%' then 'Revenue Producmg ACtIVItIeS when T2635833.CONCATENATED_. SEGMENT VALUE like '%.103.%' then 'Revenue Prod ucmg Actlvmes when

'Revenue Producmg Actlvmes when T2635833 CONCATENATED SEGMENT VALUE I|ke '%. 106 %' then 'Revenue Producmg Act|V|t|es when
T2635833.CONCATENATED_SEGMENT_VALUE like '%.107.%' then 'Revenue Producing Activities' when T2635833.CONCATENATED_SEGMENT_VALUE like '%.108.%' then

Deaviarmiia Deadiicinea Arctivnitiac' wwiharm TOCOEODD AANICATENATLERLD CEOMERNT AALLIC Iilba 04 100 04" +tharm 'Davianrntias Deadiinrinea Activiitiac' vwwiharm



In-Memory Disabled

e e+

¥ BUFFER (SORT)
= E TABLE ACCESS (BY INDEX ROWID BATCHED) W_GL_ACCOUNT_D
5% Fiter Predicates
P ano

- CASE WHEN T2635833, CONCATENATED_SEGMENT _VALUE LIKE '%.307.%' T
Late Fees' WHEN T2635833, CONCATENATED_SEGMENT _VALUE LIKE '%.321.%
Late Fees' WHEN T2635333. CONCATENATED_SEGMENT _VALUE LIKE '%.234.%
Fees' WHEN T2635833. CONCATENATED _SEGMENT _VALLE LIKE "%.231.%' THI
Fees' WHEN T2635833. CONCATENATED _SEGMENT _VALUE LIKE '%.232,%' THI
Fees' WHEN T2635833. CONCATENATED _SEGMENT _VALUE LIKE '%.233.%' THI
Fees' WHEN T2635833. CONCATEMATED _SEGMENT _VALUE LIKE '%.235.%' TH
Fees' WHEN T2635833. CONCATENATED _SEGMENT _VALLE LIKE '%.236.% THI
Fees' WHEN T2635833. CONCATENATED _SEGMENT _VALUE LIKE '%.250. %' THI
Fees' WHEN T2635833. CONCATEMATED _SEGMENT_VALUE LIKE '%.251.%' TH
Fees' WHEN T2635833. CONCATENATED _SEGMENT _VALUE LIKE '%.252,%' THI
Fees' WHEN T2635833, CONCATENATED _SEGMENT _VALUE LIKE '%.253.%' THI
Fees' WHEN T2635833. CONCATENATED _SEGMENT _VALUE LIKE '%.254.%' TH
Fees' WHEN T2635833. CONCATENATED _SEGMENT _VALLE LIKE '%.255.% THI
Fees' WHEN T2635833. CONCATENATED _SEGMENT _VALUE LIKE '%.270.%' THI
Fees' WHEN T2635833. CONCATENATED _SEGMENT _VALUE LIKE '%.271.%' TH
Fees' WHEN T2635833, CONCATENATED _SEGMENT _VALLE LIKE "%.272.%' THI
Fees' WHEN T2635833. CONCATENATED _SEGMENT _VALLE LIKE '%.273.%' THI
Fees' WHEN T2635833. CONCATENATED _SEGMENT _VALUE LIKE '%.274.%' TH
Fees' WHEN T2635833, CONCATENATED _SEGMEMT _VALUE LIKE '%.275.%' TH
' Fees' WHEN T2635833, CONCATENATED _SEGMENT _VALLE LIKE '%.290,%' THI
{88 INDEX (SKIP SCAN) W_GL_ACCOUNT_D_MZ20

E}b’ﬁ. Access Predicates
S T2635833.NATURAL_ACCOUNT_NUM='30101"
8% Fiter Predicates
T2635333. NATURAL_ACCOUNT_NUM="30101'

= E TABLE ACCESS (BY INDEX ROWID BATCHED) W_GL_OTHER_F
= (3% Filter Predicates
-\ AND
T2636036,FINANCIAL_GL_FLG="f"
T2636036,DELETE_FLG="N'

In-Memory Enabled

[ T
T2518265.LEDGER_MAME="ASSN Ledger'
=3 m Filter Predicates

.. T2513265.LEDGER MNAME='ASSN Ledger'

% BUFFER (SORT)
B E TABLE ACCESS (INMEMORY FLLL) W_GL_ACCOUNT_D

T2635833.MATURAL_ACCOUNT_NUM='30101"
CASE WHEN T2635833.CONCATENATED _SEGMENT_VALUE LIKE '%.307.%
Late Fees' WHEN T2535333. CONCATENATED _SEGMENT_VALUE LIKE '%.3
Late Fees' WHEN T2535833. CONCATEMATED_SEGMENT_VALUE LIKE '%.2
Fees' WHEN T2635833.CONCATENATED _SEGMENT _VALUE LIKE '%. 231, %
Fees' WHEN T2635833. CONCATENATED _SEGMENT _VALUE LIKE '%. 232, %
Fees' WHEN T2635833.CONCATENATED _SEGMENT _VALUE LIKE '%.233.%
Fees' WHEN T2635833.CONCATENATED _SEGMENT _VALUE LIKE '%. 235, %
Fees' WHEN T2635833.CONCATENATED _SEGMENT _VALUE LIKE "%, 236, %
Fees' WHEN T2635833.CONCATENATED _SEGMENT _VALUE LIKE '%. 250. %
Fees' WHEN T2635833.CONCATENATED _SEGMENT _VALUE LIKE "%, 251, %
Fees' WHEN T2635833.CONCATENATED _SEGMENT _VALUE LIKE "%. 252, %
Fees' WHEN T2635833.CONCATENATED _SEGMENT _VALUE LIKE '%. 253. %
Fees' WHEN T2635833.CONCATENATED _SEGMENT _VALUE LIKE "%. 254, %
Fees' WHEN T2635833.CONCATENATED _SEGMENT _VALUE LIKE "%, 255, %
Fees' WHEN T2635833.CONCATENATED _SEGMENT _VALUE LIKE '%. 270. %
Fees' WHEN T2635833,CONCATENATED _SEGMENT_YALUE LIKE '%. 271 %
Fees' WHEN T2635833,CONCATENATED _SEGMENT _VALUE LIKE '%. 272, %
Fees' WHEN T2635833.CONCATENATED _SEGMENT _VALUE LIKE '%. 273. %
Fees' WHEN T2635833.CONCATENATED _SEGMENT _VALUE LIKE '%. 274. %
Fees' WHEN T2635833.CONCATENATED _SEGMENT _VALUE LIKE '%. 275, %
I Fees' WHEN T2635833. CONCATENATED _SEGMENT_VALUE LIKE '%.290,%
Filer Predicates
MDY

T2635333.NATURAL_ACCOUNT_NUM='30101"
CASE WHEN T2635333.CONCATENATED_SEGMENT _VALUE LIKE '%.307.%
Late Fees' WHEN T2535833, CONCATEMATED _SEGMENT_VALUE LIKE '%. 3
Late Fees' WHEN T2535833, CONCATEMATED _SEGMENT_VALUE LIKE '%.2
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Performance Test

01

select count(T32152.ROW_WID) as c1,
T44991.AREA as c2,
T44991.BRANCH as c3,
T32152.COUNTRY as c4,
T44991.COUNTRY as c5

from

SIEBEL.W_PERSON_D T32152,
SIEBEL.W_GEO_D T32359,
SIEBEL.WC_GEO_DX T44991
where (T32152.GEO_WID =
T32359.ROW_WID
and T32359.ROW_WID =
T44991.ROW_WID)
group by T32152.COUNTRY,
T44991.BRANCH,
T44991.AREA, T44991.COUNTRY

Q2

select sum(case when T32781.END_DT_WID

=20501231then 1.0 end) ascl,
T32533.NAME as c2,
T32533.ACCNT_STATUS as c3,
T32412.X_CIMA_COMPANY_RANK as c4,
T32412.X_CIMA_CMPNY_SIZE as ¢5

from
SIEBEL.WC_ORG_DXT32412,
SIEBEL.W_ORG_D T32533,
SIEBEL.WC_PERSON_F T32781

where (T32412.ROW_WID =

T32533.ROW_WID and T32533.ROW_WID =

T32781.ACCNT_WID)

group by T32412.X_CIMA_COMPANY_RANK,

T32412.X_CIMA_CMPNY_SIZE,

T32533.ACCNT_STATUS, T32533.NAME

Q3

select count(T132637.ROW_WID) as c1,
T32348.CUST_STAT_CD as c2,
case when T32348.CON_CD = 'Student TOC' then
'Student' else T32348.CON_CD end as c3,
T132819.STATUS_CD as c4,
T132991.X_CIMA_ORDER_TYPE as c5
from
SIEBEL.WC_ORDER_DXT132991,
SIEBEL.W_ORDER_D T132819,
SIEBEL.WC_PERSON_DX T32348,
SIEBEL.W_PERSON_D T32152,
SIEBEL.WC_ORDER_F T132637
where (T32152.ROW_WID = T32348.ROW_WID and
T32152.ROW_WID =T132637.CONTACT_WID and
T132637.0RDER_WID =T132819.ROW_WID and
T132819.ROW_WID =T132991.ROW_WID)
group by T32348.CUST_STAT_CD,
T132819.STATUS_CD, T132991.X_CIMA_ORDER_TYPE,
case when T32348.CON_CD = 'Student TOC' then
'Student' else T32348.CON_CD end
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Performance Test Results

359 rows
Q1

297881 rows
Q2 w——)

1132 rows
Q3 I

Oracle DB

31.25 Sec

3m 17 Sec

6m 14 Sec

Exalytics

(Times Ten)

[

7 Sec

[

4 Sec | TEmm—)

I

1m 15 Sec

3 Sec

2 Sec

19 Sec
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Summary

* All Tables approx. (150) loaded  10x + performance improvement,
into memory in some cases much higher
+ 1 Database to manage » Enabled unachievable analysis,

leading to greater knowledge of
customers and challenges across
the company

* Up to 85% columnar compression

» Achieved huge performance uplift
with zero application code changes * It just works

100%

emary Zero 1OX_|_

Compression code
8 5% changes Performance Improvement

INTELLIGENCE AND BUSINESS RESULTS
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