What Can You |
Accomplish with
Oracle In- Memory'?
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Experienced

& 16+ years of Oracle DBA

& Multiple roles & industries

Accredited
& OCP certificated

An Uj & Master in Computer Application
Pandey

Datavail
Oracle Database

Administrator Connect or follow me on LinkedIn:

linkedin.com/in/anujpandeyd
Over 16+ years of in | /in/anujpandey

experience
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Datavail Company Overview datAvail

We are database, analytics and application data integration specialists.

1 ‘ 16+ years delivering data 2 ‘ 700+ customers, average 3 ‘ Managed services,

services client retention of 7 years projects, and staffing

. Analytics, Visualization Application Development
Database Operations ke . o> . . > ’
& Integration Integration & Maintenance
&  All major platforms: MS SQL, & Microsoft SSRS, SSIS, SSAS & Oracle EBS
Oracle, DB2, MySQL, - = )
MongoDB, Postgres & PowerBI & Hyperion
@ Comprehensive development & Oracle OBIEE, BICS, Golden Gate & Microsoft Dynamics CRM
& operational services @ Informatica @ SharePoint
& 24x7 in-office delivery & Oracle Data Integrator & Custom development
Microsoft .NET
& US & Global models & ETL development & operational run ( )

& Reactive & proactive services
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Agenda

& What is Oracle In-Memory?

& Release History & Licensing

& Configuration, Loading Tables IrMemory
& In-Memory Advisor

& Example Queries and Explain Plans

& Final Thoughts
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What is Oracle In-Memory?

& Uses part of your SGA memory
for a compressed column store

& Primarily for Analytical Queries

& Simple to use, no application
changes required

& Oracle Optimizer will choose
the best path for your SQL

query

Buffer Cache

S_»_

SALES

Row Format

-

datAvail

New In-Memory
Column Store

I -

SALES

Column Format

= |

SALES

([
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Application

What Query
Type Benefits

Analytics and Reporting (*)

Network
communication

Database Logon/Logoff

Best? Parse
PL/SQL execution
g 5 SQL function
& Analytics and Reporting execution

Data Access - OLTP queries

Vv Analytic Index Analytic Index
. Maintenance (*)
Maintenance

OLTP Index Maintenance

Data Writes
(DML)- Database Tables

https://www.oracle.com/technetwork/database/in-memory/
overview/twp-dbim-usage-2441076.html|

www.datavail.com
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In-Memory Options by Release datAvail

& Columnar format in memory & Automatic In-Memory

& Vector SIMD instructions, compression,
In-Memory Storage Indexing

12.2 19c

& In Memory for Active Data Guard & External Tables

& Heat Maps, controlled by configurable policies @ Resource Manager enabled for
& Bloom Filters, Join groups Databases In-Memory

& IME — In Memory Expressions

Q

Exadata Flash

www.datavail.com 8



Licensing
Requirements

Please confirm with your Oracle
Sales Representative

Documented Here

https://docs.oracle.com/en/databa

se/oracle/oracle-database/12.2/

dblic/Licensing-Information.html

datAvail

& Additional cost for on-prem EE
or EE-EX

& Not Available for SE2
@ Included OCI| DBCS EE-EP/ExaCS

o T
& Trial setup allowed -

< < <<

9
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Useful In-Memory Views datAvail

Initialization Parameter

Description

DBA_FEATURE_USAGE_STATISTICS

DBA_SEGMENTS

DBA_TABLES

VSACTIVE_SESSION_HISTORY

VSIM_SEGMENTS

VSINMEMORY_AREA

VSSGA

Displays information about database feature usage statistics. When the IM column store is accessed,
the NAME column shows In-Memory Column Store.

Describes the storage allocated for all segments in the database. Several columns,
including INMEMORY and INMEMORY_PRIORITY, describe In-Memory attributes of the segment.

Indicates which tables have the INMEMORY attribute set (the INMEMORY column is ENABLED) or not set
(DISABLED).

Displays sampled session activity. Several columns, including INMEMORY_QUERY and INMEMORY_POPULATE,
describe session activity relating to the In-Memory Column Store at the time of sampling.

Presents information about all In-Memory segments in the database. Only segments that have an In-Memory
representation are displayed. If a segment is marked for the IM column store but is not populated, the view does
not contain a corresponding row for this segment.

Displays information about the space allocation inside the In-Memory Area.

Displays the size of the In-Memory Area.

www.datavail.com



https://www.oracle.com/pls/topic/lookup?ctx=en/database/oracle/oracle-database/12.2/inmem&id=GUID-B8A38B9B-3AAA-4341-AA05-4309870CE73B
https://www.oracle.com/pls/topic/lookup?ctx=en/database/oracle/oracle-database/12.2/inmem&id=GUID-7BF4F8C7-1917-4532-B048-C044E17A1754
https://www.oracle.com/pls/topic/lookup?ctx=en/database/oracle/oracle-database/12.2/inmem&id=GUID-6823CD28-0681-468E-950B-966C6F71325D
https://www.oracle.com/pls/topic/lookup?ctx=en/database/oracle/oracle-database/12.2/inmem&id=GUID-69CEA3A1-6C5E-43D6-982C-F353CD4B984C
https://www.oracle.com/pls/topic/lookup?ctx=en/database/oracle/oracle-database/12.2/inmem&id=GUID-1CD070FD-2864-452D-B2AA-50E977C4885A
https://www.oracle.com/pls/topic/lookup?ctx=en/database/oracle/oracle-database/12.2/inmem&id=GUID-EDC517A6-FF55-4294-B348-032A3FC498EB
https://www.oracle.com/pls/topic/lookup?ctx=en/database/oracle/oracle-database/12.2/inmem&id=GUID-4E216A4C-5C7E-43F6-8E2C-CDE442A1CEEC
https://docs.oracle.com/en/database/oracle/oracle-database/12.2/inmem/views-related-to-im-column-store.html#GUID-2EBF8D9B-FA9E-4D67-8934-5908E6018D4E

datAvail
In-Memory

SQL= alter system set sga target=4g scope=spfile;

CO n fi g u ra ti O n System altered.

SOL> alter system set inmemory size=2g scope=spfi

System altered.

& Simply set
i nmemo ry S | 7e 5QL= shutdown immediate;

sed.
ounted.

& Check system memory

& Adjust SGA_TARGET or
MEMORY_TARGET as
needed

ct name,value from v$sga where NAME='In-Memory Area’;

VALUE

www.datavail.com



OEM In-Memory View datAvail

Memory Advisors
5GA  PGA
The System Global Area (SGA) is a group of shared memory structures that contains data and control information for one Orade database. The SGA is allocated in memory when an Orade da

Allocation History
This chart shows the history of the components of the SGA.

2,500
3,000
T 2,300 B shared Pool
= 2,000 O Large Pool
= @ Euffer Cache
a
M 200 [ Streams Pool
v 1,000 O Shared 10 Pool
500 & In-Memory Pool
a
2] 10 11 12 13 14 15 15 17 18
February 2021
Current Allocation

! Automatic Shared Memory Management does not apply to the InMemory poal.
Automatic Shared Memory Management Enabled Dizable

Total SGA Size (MB) ISO?'Z Advice

B Shared Pool {41, 7%)
SGA Component | Current Allocation (MB) |

[0 Buffer Cache (33.9%)

Shared Poal 1280 [0 Large Pool (2.1%)
Buffer Cache 1040 = Jlﬁur-?leprggl; ?33 (16.7%)
Large Poal 64 B other (5.7%)

Java Pool 0

In-Memory Pool 512

Other 178
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Checking the In-Memory Pool datAvail

select OWNER, SEGMENT NAME, P _STATUS, bytes not populated from v$im segments;

) MB, POPULATE STATUS from V$INMEMORY AREA;

www.datavail.com
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Loadin
g SQL> alter table ssb.date dim inmemory;
|
I a bles I nto Table altered.

SQL> alter table SSB.SUPPLIER inmemory;

Memory

S5QL> alter table SSB.CUSTOMER inmemory;

Data set and query examples Table altered.
are from OOW Database SQL> alter table SSB.PART inmemory;
In—Memory Hands_on Lab Table altered.

SOQL> select count(*) from SSB.CUSTOMER inmemory;

COUNT (*)

act count(*) from SSB.LINEORDER;

COUNT (*)

www.datavail.com




Loading Tables into Memory datAvail

’00L, ALLOC BYTES/1024/1024 ALLOC _MB, USED BYTES/1024/1024 USED MB, POPULATE_STATUS from V$INMEMORY AREA;

OWNER, SEGMENT_ MAME, POPULATE_STATUS, bytes not populated from v$im segments;

— T T T FAOT T T

SQL> ALTER TABLESPACE TS _DATA default INMEMORY PRIORITY CRITICAL DISTRIBUTE AUTO FOR SERVICE DEFAULT DUPLICATE ALL;

Tablespace altered.

www.datavail.com 15



Compression Example datAvail

» SELECT v.owner,
V. ent name name,

v.bytes on_disk_size

v.inmemory size in_men '

ROUND(v.bytes / v.inmemory size,

6 FROM uEim_%%qm%nié vV
/ ORDER BY 4;

OWNER NAME IN MEM SIZE COMP RATIO

SUPPLIER
DATE_DIM
CUSTOMER
PART

L INEORDER

www.datavail.com




Other Interesting In-Memory Options datAvail

Active Data Guard In-Memory

& In-Memory can be configured separately

& ALTER TABLE ... INMEMORY FOR SERVICE ...

RAC In-Memory

& Each Node has own column store

& INMEMORY_DISTRIBUTE column of in-memory views




In-Memory Advisor - 1965343.1 datAvail

% Cracle Database » Performance - Availability w Security + Schema w RallnllESieEn b

Initialization Parameters

19.10.0.0.0 9 day:
Version Up Tim In-Memary Central
. storage (3
Load and Capacity 4 Performance :
Oracle Scheduler 2
0.02 Average Active Sessions Activity Class | Senvices o
Feplication 2
99,58 Used Space (GB)
Migrate to ASM
§ Resource Manager
Incidents and Compliance i
U Database Feature Llsage
2l
Qoo L0 M0 » oz
Compliance Mot Configured I
|:| PSS =

9:51 AM 10:01 AM 10:11 AM
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In-Memory Advisor - 1965343.1 datAvail

4 Configuratsn & 4 bnMemory Objects Size Map
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In-Memory Advisor - 1965343.1 datAvail

4 In-Momory Ubgects learch ]
Search I:: Doty i =it o A0 Bl ST liietd e =S=Faeliy i
¥ Filbors
InMemory Faramsisr
Lank Scam Ire A mery Comprea wion S age
s - Cate Size (08 ™ Fagtor Priority Compurwnain Distribastion [— = = 5 Comgrension
ESTEL_C Tkl P i DaT B0 LETE ReShE FOR CUERY LOW  AUTO Y DUFLICATE Goadd] s
K. THL_C3 Tabla P ik 0aT o ETE RICHIE FOR QUERY LOW  AUTO WO DURLICATE QEddl Nane
- TAR P Tabils Tk L DEaz DD ] @D Mons
Frslal (-8 0 QTS
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In-Memory Advisor - 1965343.1

E Oracle Database v Performance »  Availability + Security v Schema v Administration =

In-Memory Advisor Home

sor Cutput W In-Memory Sizes

Generate Recommendations
Task Hame

Mo data to display

} Candidates for In-Memory Placement

Run Advisor

4 Advisor Runtime Parameters

* Task Name Advisor Task
* Capture Window Start 2021-02-19 09:45:00
- Capture Window End  2021-02-18 05:54.27

In-Memory Size 500 uUnit MB

oK

datAvail

www.datavail.com

: . Estimated Analytics Estimated Estimated Benefit:

Object . Compression .
Object Name In-Memory processing reduced Performance Cost

Type Type . . .

Size seconds processing Factor Ratio

TapLe  Schemadtable n  Nomemory 1.471MB 22 20 10.0X 128370 : 1
amel compression

TapLe  Schemadtable n  Nomemory 1.063MB 10 9 10.0X 80782 : 1
ame?2 compression

Taple  schematable_n  Nomemory 1.063MB 10 9 10.0X 80782 : 1
ame3 compression

TapLe  Schemadtable n  Nomemory 3.109MB 21 19 10.0X 57974 : 1
ame4 compression

Taplg  Schemadtable_n  Nomemory 3.431MB 20 18 10.0X 50025 : 1

ame4

compression




Query Examples datAvail

max(lo_ordtotalprice) most_expensive_order,
sum(lo_quantity) total_items

LEG2OE l A
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In-Memory Explain Plan datAvail

SELECT STATEMENT

SORT AGGREGATE
TABLE ACCESS INMEMORY FULL| LINEORDER

& 1.02 sec vs .03 sec In-Memory

www.datavail.com




Query 2 — Normal Plan datAvail

SQL= select lo orderkey, lo custkey, lo revenue
2 from LINEORDER
3 where lo orderkey = 5000000;

LO_ ORDERKEY LO REVENUE

Cost (SCPU)
SELECT STATEMENT
TABLE ACCESS FULL| LIMEORDER

Predicate Information (identified by operation

1 - filter("LO ORDERKEY"=5000000

www.datavail.com 24



Query 2 — In-Memory Plan datAvail

SELECT STATEMENT
TABLE ACCESS INMEMORY FULL| LINEORDER

- inmemory("LO_ORDERKEY"
filter("LO ORDERKEY"=5€

& .61 vs .02

& HOL has example with Index

www.datavail.com




Query 3 — Normal Plan datAvail

- select
sum(lo_extendedprice * lo_discount) revenue
from
LINEORDER 1,
DATE_DIM d
where
1.lo _orderdate = d.d datekey
and 1.lo_discount between 2 and 3
and 1.lo_quantity < 24
and d.d date='December 24, 1996°;

REVENUE

2049020339

Cost (%CPU)| Time

SELECT STATEMENT
SORT AGGREGATE
HASH JOIN
TABLE ACCESS FULL| DATE_DIM
TABLE ACCESS FULL| LINEORDER 1003K

Predicate Information (identified by operation id):

2 - access("L"."LO_ORDERDATE"="D"."D DATEKEY")

3 - filter("D"."D DATE"='December 24, 1996')

4 - filter(("L"."LO DISCOUNT"<=3 AND "L"."LO QUANTITY"<24 AND
“L"."LO_DISCOUNT"=>=2))

www.datavail.com 26



Query 3 — In-Memory Plan datAvail

Cost (%CPU)| Time

SELECT STATEMENT
SORT AGGREGATE
HASH JOIN

JOIN FILTER USE
TABLE ACCESS INMEMORY FULL

Predicate Information (identified by operation id):

access("L"."LO_ORDERDATE"="D"."D_DATEKEY")

inmemory("D"."D DATE"='December 24, 1996")
filter("D"."D_DATE"="'December 24, 1996")

inmemory(("L"."LO DISCOUNT"<=3 AND "L"."LO QUANTITY"<24 AND

@,"L"."LO_ORDERDATE")))

0,"L"."LO ORDERDATE")))

& .88 vs .02 sec

& Bloom filter example

www.datavail.com 27



Final Thoughts

& Easy setup

& No application changes

& Most useful for analytical queries, but will also help other operations
& Allows removal of some indexing

& Single database can now support mixed workload

datAvail







Form to Enter to Win

Fill Out the Session Evaluation
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Anuj Pandey

Oracle Database Administrator
anuj.pandey@datavail.com

517-512-5097
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