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AEXF—TDHE

OUSTOMER (G) LINEOFDERLO ) PAAT (P)
SP30,000 SF*6,000.000 200,000°[ 1+log, SA
CUSTHEY ORDERKEY PARKEY
NANE \ LINENUMBER NAVE
ADDRES CUSTKEY VER
Cry PARTKEY CATEORY
NATION SUPPKEY ———"
—— ORDERDATE A
O ORDPRIORITY —
SHIPPRIORITY
MKT SERVENT SPE
QUANTITY
SUPPLER(S
Spo 00{0 > EXTENDEDPRICE CONRINER
- DATE(D )
SUPKEY ORDTOTALPRICE 7 Years of Days
NANE DISCOUNT DATEKEY DAYNUMNMONTH
REVE DATE MONTHNUMINYEAR
ATRES - DAYCFWERK | WEBONUMINYEAR
SUPPLYCOST
cry MONTH SELLINGSEASON
NATION TAX YEAR LASTDAYINMONTHFL
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Teraterm CEH IRIE TR
v RAXF£HZ : 192.168.56.101
v d—H— : oracle. /NXJ—F:oracle

N XX VIREBICTRE
v' "~/InMemory_HandsOn" [ZZ &}
vV RUDEZEDRIITELHS. "lessonl"TAL IR IZFEE)

S c¢d ~/InMemory_HandsOn/
Sls

lessonl/ lesson2/ lesson3/
S cd lessonl

Sls
stepl.sql step2.sql step3.sql stepd.sgl step5.sql step6.sql step7.sql step8.sgl step9.sql

ORACLE
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AAE) NS L AT DEERTE
OracleT—AR—X D AE!){EE
4 )
System Global Area ( SGA )
[ Buffer Cache J [ Shared Pool J [ Redo Buffer J
Tt = /s =
[ Large Pool J [ :I“JTI'Uf)—??)‘/h J [ ﬁ(g;f:‘nét? J
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EEIZEDAE) /K

EERED AT —1EE

vV 10GBATE!JIEE, v MEMORY_MAX_TARGET=8.5 G
v INMEMORY_SIZE=3.5G v PGA_ AGGREGATE TARGET=1.4 G
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Lessonl: Stepl

F£9 [LIn-Memory Column Store[ZE|HTHN TS AT — A XFHEZELELLD,
In-Memory Column Store M {ERLIE INMEMORY_SIZE 8L/ N\SA—FZFHTFETHD
AT IEBICHBIZTZAIETREZTHEWNTLESLY,

SQL’;EIUS’G?—Q’Q—ZIZTﬁﬁbiT ("sys/Welcomel as sysdba” CIEHRTHA2ULELNH
UEd),

S sqlplus sys/Welcomel as sysdba
SQL*Plus: Release 12.1.0.2.0 Production on A 8 A 28 13:58:21 2014
Copyright (c) 1982, 2014, Oracle. All rights reserved.

Oracle Database 12c¢ Enterprise Edition Release 12.1.0.2.0 - 64bit Production
With the Partitioning, OLAP, Advanced Analytics and Real Application Testing options

(Z?ﬁﬁéhﬂf L/T:o
sQL>

ORACLE
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Lessonl: Stepl

In-Memory Column StorelZE| B THONTWNNDAE!) —- A XDFERIZIE. LLTFTDaY

REERITLFET S
show parameter inmemory
F1-1%. stepl.sql ROYTREELT

SQL> @stepl.sql
SQL> show parameter inmemory
NAME

LFEI.

inmemory_clause_default

inmemory_force
inmemory_max_populate_servers
inmemory_query

inmemory_size
inmemory_trickle_repopulate_servers_percent
optimizer_inmemory_aware

ORACLE’

string
integer
string

big integer
integer
boolean

DEFAULT
1
ENABLE
3500M

1

TRUE

14
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Lessonl: Stepl

- I37£3.5GBA Y In-Memory Column Store|ZE B ToN TSI EMN R TEET . F1-.
1&(:%49}:5') FB'EE]JEO)*)J,EH’“Z/ \03)‘—/5‘ (inmemory_clause_defaulh inmemory_force,

inmemory_max_populate_servers, inmemory_query. inmemory_trickle _repopulate_servers_percent.

optimizer_inmemory aware) MIEERTEET,

» inmemory_max_populate_servers|&. ‘REAL—FRAD T —H—-TOEADRKEZE
WBELET, T IAILETIZCPU_COUNT x 0.5DIEIZERESNFE T,

* inmemory_trickle_repopulate_servers_percentl&. k)2 )L-1)7;RE 2L —23 %175
D—hH—-TJORADE|EG (%) EIETELEFT . CDIEIZinmemory_max_populate_servers
THEELEITOERHICHTHEIGITHEYET,

> optimizer_inmemory_awarel&. 7T T4 XA FIIA AT - WS L ANTEEET HH
EIMEIETELET . TD=H, ARMETEOEITETEICOVTEENHYET . —D/N
FA—BIFALSEZFIEELIZIGE . BIZIE. AV AEY - A5 L- AT IZHAHST—RIZDL
TEREEIITSQLEEITLET,

ORACLE
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Lessonl: Step?2

* TN TIL. In-Memory Column StoreME D LIEELDLEDH ., EFIZHEZRL THELEL
Do

« 2DDFHLLWS E 21— (VSIM_SEGMENTS & VSIM_USER_SEGMENTS) AYiBAnEhiEL

fzo CNBDE 2—TIL. In-Memory Column StorelZE DA T/ A—FEN TLY

é?ﬁggﬁwﬁéiﬁ' EDFHREH (T AE1—ICFFENDD . LLTFTDITUTHE

desc vSim_segments

F1=[&. step2.sqlDSQLRY) T+EETLET,

ORACLE



Lessonl: Step?2

SQL> @step2.sql
RS L1, LUE AR 3%, 0NV T S5 Flet 7))
SQL> -- This command displays the column in the view VSIM_SEGMENTS t\\ - [j:| M Col S
sQL> desc V$IM_SEGMENTS -+ n-Memory Column >tore
42 Bl NULL? i ICEDFAIT OO HAEIINETK
~LET,

OWNER VARCHAR2(128)

SEGMENT_NAME VARCHAR2(128)

PARTITION_NAME VARCHAR2(128)

SEGMENT_TYPE VARCHAR2(18)

TABLESPACE_NAME VARCHAR2(30)

INMEMORY_SIZE NUMBER

BYTES NUMBER

BYTES_NOT_POPULATED NUMBER

POPULATE_STATUS VARCHAR2(9)

INMEMORY_PRIORITY VARCHAR2(8)

INMEMORY_DISTRIBUTE VARCHAR2(15)

INMEMORY_DUPLICATE VARCHAR2(13)

INMEMORY_COMPRESSION VARCHAR2(17)

CON_ID NUMBER

17
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Lessonl: Step3

« EOAT TR In-Memory Column StorelZH AN EFEERT BIZIE. LTDKDIC
VSIM_SEGMENTS EaA—Z & ELET,
SELECT v.owner, v.segment_name name, v.populate status status
FROM vSim_segments;

F1=l&. SQLARY!) T kstep3.sqlzETLET,

SQL> @step3

ﬁﬁéhﬁf Lf:o

sQL>

SQL> -- This query displays what objects are in the In-Memory Column Store

sQL>

SQL> Select v.owner, v.segment_name name, v.populate_status status From vSim_segments v;

La—FARIRShFHATLE,

- FEE MG, I]RFEILIn-Memory Column Storel ZF ATz /A O—RENTULVELNE
EMDMhYET,

ORACLE
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S3ODDATYITHTENEK

1. #EIE/ NS A—AINMEMORY_SIZEDERTE
INMEMORY_SIZE = <A/ AF) A5 L AT DY A4 X>

2. RIZTA AT

=1) (INMEMORY) #3155

ALTER TABLE <3 %4> INMEMORY

a2 L—k(AE)—~DO—Fk)

3. T—AR2MR
RIZ7OER

or T—ARN—REEIRFICEEIO—F

(EBREICKYIETE)

NV TSR -TORANERPTT —HZEAT)—ITRE2L—k
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Lessonl: Step4

o In Memory Column StorelZA TPz 0—F 35121 AV AEYEHZAT D)
MIERETHABLERHYET . 5D2DHFLLVA] INMEMORY. INMEMORY_PRIORITY.

INMEMORY_DISTRIBUTE. INMEMORY_COMPRESSION. INMEMORY_DUPLICATE) A%

* TABLES (DBA_TABLES. USER_TABLES)E a—IZiEBIEh . RDIRED A AT EE

TR LFET, (CNODRMEDERRIE, BABLFET)

* SQL*Plus CssbhA—H—TiEHKL. L TOIIICLTHEDEEZHEZELET,

connect ssb/ssb

SELECT table_name, inmemory, inmemory_priority, inmemory_compression,
inmemory_distribute, inmemory_duplicate

FROM user_tables;

« FT=l&. SQLRY!) Thstepl.sqlxZETLET,

ORACLE
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Lessonl: Step4

SQL> @step4
Eﬁ é Jh« * L T: o
sQL>

SQL> -- This query allows you to review the current attributes of the tables in SSB scheam

sQL>

SQL> Select table_name, inmemory,
2 inmemory_priority, inmemory_compression,
3 inmemory_distribute, inmemory_duplicate
4 From user_tables;

TABLE_NAME INMEMORY INMEMORY_PRIORITY INMEMORY_COMPRESSION INMEMORY_DISTRIBUTE INMEMORY_DUPLICATE

LINEORDER DISABLED
PART DISABLED
CUSTOMER DISABLED
SUPPLIER DISABLED
DATE_DIM DISABLED

FNEFNDFRDINMEMORY/EEIL. DISABLED |
[CDOWTEENSN TG EEZEKLET,

ORACLE’

— =L
~aX

FESNTULET , L. In-Memory Column Store
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Lessonl: Step5

LUTDALTER TABLEX ZZENZENDRIZETITHEIZKY,. COBEBHEEETEET,
ALTER TABLE lineorder INMEMORY;

F1=1E. SQLRDIY Tk step5.5ql2EITLET,

SQL> @step5
Eﬁ é hi L T: o

SQL> -- The following commands enables the inmemory attributes for the tables in the SSB
SQL> Alter table LINEORDER inmemory;

ﬁ?ﬁ‘sﬁﬁéhi Lf:o
SQL> Alter table PART inmemory;

ﬁb‘sﬁﬁéhi LT:o
SQL> Alter table CUSTOMER inmemory;

ﬁb‘sﬁﬁéhi LT:o
SQL> Alter table SUPPLIER inmemory;

ibﬁﬁﬁéni LT:o
SQL> Alter table DATE_DIM inmemory;

§b§£ Eéih'i LT: o

ORACLE’
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Lessonl: Step5

s ENTENDRICAVABIBHFRTET HEITKY ., ThbDFEAIN-Memory
Column StorelZA—R T HARERTHA_EXIEETEET,

c AT HRAO—RENDZE2/434 (L. INMEMORY_PRIORITYREIZKYEZRESIhE
I o T IAILETIE, CORMEIZIE"NONE" A ERFE SN TULVT, Oracleh’ B EIRICIN-
Memory Column StorelCA—KR 3 B3 AT HRETHEXERLET . C[EX”0n
Demand”&FEIEN . BEIERAICKRICT IV ALIZAAIV ) TA—FENEFT,

« TN AEELT, BEE (Priority Level) DEREMNAIRETT . BEEITHILLT-
Fa1—%EALT. In-Memory Column Store~NT—AR2Z0O—KLET, T1—DELE
[XCRITICAL /5 LOWETHYFET , CH L “At Startup” ELIFE LN, T—ER—XEEE]
B, LT REEDEFERIC, EEINT={EFLE TIn-Memory Column Store[Z
F—ANA—KFEINFET,

ORACLE
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Lessonl: Stepb6

c FNTIE. LTOSQALXZEITLT, ssh AF—VDRDIEDEHEZFERELTHE
L&D,

connect ssb/ssb

SELECT table_name, inmemory, inmemory_priority, inmemory_compression,
inmemory_distribute, inmemory_duplicate

FROM user_tables;

F1=lE. SQLRIY Tk stepb.sqleEITLET,

ORACLE
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Lessonl: Stepb6

SQL> @step6
Eﬁ é h* L T:o

SQL> -- This query allows you to review the current attributes of the tables in SSB schema

sQL>

SQL> Select table_name, inmemory,
2 inmemory_priority, inmemory_compression,

3 inmemory_distribute, inmemory_duplicate

4 From user_tables;

TABLE_NAME INMEMORY INMEMORY_PRIORITY

INMEMORY_COMPRESSION INMEMORY_DISTRIBUTE INMEMORY_DUPLICATE

LINEORDER ENABLED

PART ENABLED
CUSTOMER ENABLED
SUPPLIER ENABLED

DATE_DIM ENABLED

NONE
NONE
NONE
NONE
NONE

INENDRDAVAEEBHENTHE

ISRMENTOER A, BEAAI, T
A TSI OMZT IR RENFB TN B 1LV T ERBYET

ORACLE’

FOR QUERY LOW
FOR QUERY LOW
FOR QUERY LOW
FOR QUERY LOW
FOR QUERY LOW

AUTO
AUTO
AUTO
AUTO
AUTO

NO DUPLICATE
NO DUPLICATE
NO DUPLICATE
NO DUPLICATE
NO DUPLICATE

BXESNTULET A, ShbdDFRIEETZIn-Memory Column Store

T 74 JLETIZE. In-Memory Column Store~DO—F (&, &#]IZ

25
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Lessonl: Step/

* ENTIE, 5ODRICHLTHEL YT —%EITL. In-Memory Column Store[=T —
27 O—KRLELLD, SQL*PlusHh D, LT DSELECT count(* ) XEZFNFNDRIZHLT
EITL T ZELY,

connect ssb/ssb

SELECT /*+ full(d) NO_PARALLEL (d )*/ Count(*) FROM date_dim d:
SELECT /*+ full(s) NO_PARALLEL (s )*/ Count(*) FROM suppliers;
SELECT /*+ full(p) NO_PARALLEL (p )*/ Count(*) FROM part p;
SELECT /*+ full(c) NO_PARALLEL (c)*/ Count(*) FROM customer c;
SELECT /*+ full(lo) NO_PARALLEL (lo )*/ Count(*) FROM lineorder lo;

F1=l&. SQLRY!) T bstep7.sqlETLET,

ORACLE
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Lessonl: Step/

SQL> @step?
SQL> -- The following commands populate the In-Memory Column Store with the tables from SSB schema

SQL> select /*+ full(DATE_DIM) NO_PARALLEL(DATE_DIM) */ count(*) from DATE_DIM;
COUNT(*)

2556

SQL> select /*+ full(SUPPLIER) NO_PARALLEL(SUPPLIER) */ count(*) from SUPPLIER;
COUNT(*)

16000

SQL> select /*+ full(CUSTOMER) NO_PARALLEL(CUSTOMER) */ count(*) from CUSTOMER;
COUNT(*)

240000

SQL> select /*+ full(PART) NO_PARALLEL(PART) */ count(*) from PART;
COUNT(*)

800000

SQL> select /*+ full(LINEORDER) NO_PARALLEL(LINEORDER) */ count(*) from LINEORDER;
COUNT(*)

47989007

ORACLE’
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Lessonl: Step/
RE 2L —rEfHR R O FERR A

last pid: 16002; load avg: 13.4, 5.05, 1.93; wup 1+16:13:47 > —
a6 & P 1. Teraterm D4Rk Z&EI—DHE
251 processes: 234 sleeping, 17 on cpu *&ff\ﬁ
CPU states: 78.6% idle, 19.9% user, 1.5% kernel, 0.0% iowait, 0.0% swap
Kernel: 8297 ctxsw, 7604 trap, 6083 intr, 3746 syscall, 6269 flt
Memory: 128G phys mem, 15G free mem, 4096M total swap, 4096M free swap 2. ’top’ A< PE?"&??

PID USERNAME NLWP PRI NICE SIZE RES STATE TIME CPU COMMAND
15975 oracle 7 10 0 101G 79G cpu/44 1:41 1.58% ora_w00d orcl 3. ora_w{NNN}_orcI /\‘777 7r7_*/|47
15973 oracle 7 10 0 101G  81G cpu/47 1:43 1.58% ora_w004 orcl =3
15979 oracle 7 10 0 101G 79G cpu/2 1:33 1.57% ora_wOOb_orcl Dtx%ﬁﬁﬁnc\
15951 oracle 7 10 0 101G 79G cpu/6 2:09 1.57% ora_w009 orcl
15967 oracle 7 10 0 101G 79G cpu/52 1:53 1.56% ora_w000 orcl . s _
15965 oracle 7 10 0 101G 79G cpu/26 1:54 1.56% ora w003 orcl 4. T—ROO—FMNTETLIECEIF.
15959 oracle 7 10 0 101G  79G cpu/60 2:03 1.56% ora_w002_orcl * %= 3 THI1 T
15977 oracle 7 10 0 101G  81G cpu/30 1:36 1.56% ora_w008_orcl (iratw - 7 El;l:’X?f)/Eop@l_lﬁi) L5
15963 oracle 7 10 0 1016 79G cpu/21  1:56 1.56% ora w001 orcl ALl =2 ETHMYET,
15971 oracle 7 10 0 101G  79G cpu/15 1:45 1.56% ora_w006_orcl
15319 oracle 7 10 0 101G  77G cpu/38 2:10 1.56% ora_w0Oc_orcl . -
15985 oracle 7 10 0 100G 796G cpu/51  1:31 1.19% ora_w007_orcl 5. E71-1%. VSIM_SEGMENTS E a—H5

O—FDEFZHERTHEELTEE
ERE
DRACLE Copyright © 2014 Oracle and/or its affiliates. All rights reserved. | 28




Lessonl: Step8

* VSIM_SEGMENTSE 2—IZ&Y . EDA T U khHIn-Memory Column Store[ZA—R X
NTNOINERTESEEZRATHEWLTT LY, SQL*PlusM B L FDSQLX ZEESTL
x99,

SELECT v.owner, v.segment_name name,
v.populate_status status, v.bytes not populated
FROM vSim_segments v;

F71=ld. SQLR ) T hstep8.sqlzEITLET,

ORACLE
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Lessonl: Step8

SQL> @step8
&ﬁ é n* L T: o

SQL> -- Query the view vSIM_SEGMENTS to shows what objects are in the column store and how much of the objects
SQL> -- were populated. When the BYTES_NOT_POPULATED is 0, it indicates the entire table was populated.
SQL> SELECT v.owner, v.segment_name name, v.populate_status status, v.bytes_not_populated FROM vSim_segments v;

OWNER NAME STATUS BYTES_NOT_POPULATED
SSB PART COMPLETED 0
SSB CUSTOMER COMPLETED 0
SSB LINEORDER STARTED 12485434
SSB DATE_DIM COMPLETED 0
SSB SUPPLIER COMPLETED 0

BYTES_NOT_POPULATEDSI[Z"0" AT/ IREINTWDIGEEIE. TORDETHDT—IMN
In-Memory Column StorelZO—RENTULVET,

LML, EMEICOVDTIXIEESTLLIMN ? In-Memory Column Storel A& S L f=A
20D H A XL, BERIEEDLGWTLEIMN?

ORACLE’
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Lessonl: Step9

* in-Memory Column Store TD . EFDA Tz VLD YA X[&, VSIM_SEGMENTS
Ea1—TrEETEET . sQL*Plus MBLLTOSQLXEEITLET,

SELECT v.owner, v.segment_name,
v.bytes orig_size,
v.inmemory_size in_mem_size,
ROUND(v.bytes / v.iinmemory_size,2) comp_ratio
FROM vSim_segments v
ORDER BY 4;

F1=l&. SQLRY!) T bstep9.sqlzxzETLET,

ORACLE

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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Lessonl: Step9

SQL> @step9
Eﬁ é *Lﬁ L/ T: o

SQL> -- This query compares the actual size of the tables on disk to the size in the
SQL> -- In-Memory Column Store, inorder to calculate the compression ratio

SQL> Select v.segment_name name,
2 v.bytes orig_size,
3 v.inmemory_size in_mem_size,

4 ROUND(v.bytes/v.inmemory_size, 2) comp_ratio

5 From vSim_segments v
6 Order by 4;

NAME ORIG_SIZE IN_MEM_SIZE COMP_RATIO

DATE_DIM 196608 1179648 17
SUPPLIER 2097152 2228224 .94
CUSTOMER 20971520 17956864 1.17
LINEORDER 2954690560 2499411968 1.18
PART 58720256 18022400 3.26

ORACLE’

*NOTE: DI T, 74X
HTEEINTWLANE S,
FEESNTUWWERTA LD
L.CDN\AXFAUTIEFER
EiEEFERALTT—20E
fasn TS 1=8. [EHEE
MMESR RSN TULVET , 4l
Z IXLINEORDERFER D) A > A
EY DS L A7 TOEHE
(L. EBRIF2.4EZ L EIZH
UET,
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Lesson 1 £ &8

VHASLANT DY A XIELTINMEMORY_SIZE 1785 A—3 THil #
s FIFAFRDVRATLDOATLANT DY ARXEHERTHIZIE?

VASLARTIZRZEMT BIZIEZTINMEMORY

* alter table <Z& %> inmemory;

=tz

=L =

axX AE

v TVSIM_SEGMENTS1Z{FE>THI LA DIRREFEL R

v TVSIM_SEGMENTS ] TMEMCOMPRESSD EfELE & R~

s —BRENEMLERFIEORICGEO>TNELE=N?

ORACLE

CCCCC ight © 2014 Oracle and/or its affiliates. All rights r

eeeeeee o
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TA—)R—AODT—2TH1X

ORACLE

SELECT COL4
FROM MYTABLE
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NOL - R—=ADT—R2T7IERIZEBHERIE

SELECT COLA4
coL1 § coL2 | coL3 § coL4 FROM MYTABLE

L

ORACLE
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AV AE)- AL —UREBICLDERIE

Select ... From stores Where storeid > 8;
s BHSLITE#HDHS L -
2= ykIMCU)THEREN S AE—
Min 1
» ZIMCUTR/IME/RATEE MY max 3
SEIL: SIS -
. WHERE’UO)%#HJ—\EH'%) = MCU o 7 8
PRILTZ T & S \ IMCU Min 8 o
s IRTDEET/IN—T13 storeid Max 12 %
DI —=2T LRIRD MEU Min 13, 0
INDA—T U AR SALESTR Max 15 *
VAN
IA—< Uk

*1: IMCU - In-Memory Compression Unit

ORACLE

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. | 37
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Lesson2: Stepl

* In-Memory Column StorelZT—2MNETO—FEINT=-D T, RIZENFFESIETHEDL
NBHA)YRZEHEZELELLD, —DlessonTlE, KEWLWT7IRFRDLINEORDERIZXL T,
—EDYI)—EFETLET, Buffer Cache&Column StoreD @A=L TETL. 1>
AEY[ZEKBINTHA—T AU EDINTA—T U A, Column StorelZ&YFELNE &
=MHEZELET

« NTA—IVADLEZEITS=8. SQL*PlusD -y 3o Mo RO K Ttimer& 5%
Ebia_o
set timing ON

* In-Memory Column StorelZXf LTI T —%Z1T21=8 . LT DSQALXZEITLFE T,

SELECT /*+ no_parallel */ Max(lo_ordtotalprice) most_expensive_order
FROM lineorder;

ORACLE
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Lesson2: Stepl

- FLCY ) —%Buffer CachelZxLTHITIT=8. £ [LIn-Memory Column Store%
MMZLFET, FD=HIZIE. INMEMORY_QUERY /N5 A—A(ZdisableZERELFET
INMEMORY_QUERY /NS A—&[, VT EITHFIZ. In-Memory Column Store Z F|FH
FOMEIMTHIET H/INTA—=FTT , LLFDSQLXZFEITL T, Buffer CachelZXtL
TOIT)—%FETLET, (CONRFAUTIEEYL Iy IRTGA—2EFERALTWET
M. KHYIZ7/*+ NO_INMEMORY */EhE{ERTAZEEARETT)

ALTER SESSION set inmemory_query = disable;

SELECT /*+ no_parallel BUFFER CACHE */
Max(lo_ordtotalprice) most_expensive order
FROM lineorder;

F1=[&. SQLR D) Thstepl.sqlZxETLET,

ORACLE




Lesson2: Stepl

SQL> @stepl

EHmEIhFE L1

SQL> -- In-Memory Column Store query

SQL> Select /*+ no_parallel */ max(lo_ordtotalprice) most_expensive_order From LINEORDER;
MOST_EXPENSIVE_ORDER

56963813

#%318: 00:00:00.01

SQL> -- Buffer Cache query with the column store disables via INMEMORY_QUERY parameter
SQL> alter session set inmemory_query = disable;
tylalhERINFEL,
#%38: 00:00:00.00
SQL> Select /*+ no_parallel BUFFER CACHE */ max(lo_ordtotalprice) most_expensive_order From LINEORDER;
MOST_EXPENSIVE_ORDER

56963813
#%38: 00:00:05.17
SQL>
SQL> alter session set inmemory_query = enable;

tylarvMNEEREINFELT -,

ORACLE’

40



RE

Lesson2: Stepl

« JTI)—EITRIZ. LT DOSQLX Tin-Memory Column StorexBEBXNIZT 5DE %
NIEWNTTEUY,

ALTER SESSION set inmemory_query = enable;

c JT)—MNEREICRVWIENERTESEEVET . CNEERITAE ) —~DHIT
J—MD1=6HT9 , LHL. In-Memory Column Store~D I IL!)—D A H. Buffer Cache

;5\0)’71') EHART, EBICBRNWCENERTEREBRWVET , INIFLHEETLELD
\ 2

In-Memory Column StoreMDiF & [X—DMD 5l (lo_ordtotalprice) DAHAZRFELET , T

P IZ%FL TRow Store (Buffer Cache) W15 & [Llo_ordtotalpriceF|DT—2 N R Dh 5
EFTETHDIZRRELET,

ORACLE
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« JI1)—HIn-Memory Column StoreMRZFEFAL TLNEMEIM, EDPOO>THERETE
HTL&LEIM?

« BE.SQLXMNE DRIZEITINTWNAMNIEIT ISV THERELET , Stepl TEITL
=SQLD 2D DEITITTFMERT B85, SQLRI) Thstep2.sqzETLET,
SQL> @step2
EHmSnZEL=,

SQL> -- In-Memory Column Store query
SQL> Select /*+ no_parallel */ max(lo_ordtotalprice) most_expensive_order From LINEORDER,;

MOST_EXPENSIVE_ORDER

56963813

#%18: 00:00:00.01
SQL>

ORACLE
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SQL> select * from table (dbms_xplan. display_cursor()) ;
PLAN_TABLE_OUTPUT

SOL_ID 26640ayms972j, child number 0

Select /*+ no_parallel */ max(lo_ordtotalprice) most_expensive_order From LINEORDER

Plan hash value: 22267213921

| 1d | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | | | 4359 (100) | |
| 1| SORT AGGREGATE | | 1] 6 | | |
| 2| TABLE ACCESS INMEMORY FULL| LINEORDER | ATM|  274M| 4359 (12)] 00:00:01 |

- Degree of Parallelism is 1 because of hint
1957 BIRSnFE LT,
¥2&: 00:00:00.02

ORACLE’
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SQL> — Buffer Cache query with the column store disables via INMEMORY_QUERY parameter

SQL> alter session set inmemory_query = disable;

tylarvhERShFELT,

¥@: 00:00:00.00

SQL> Select /*+ no_parallel BUFFER CACHE */ max (lo_ordtotalprice) most_expensive_order From LINEORDER;
MOST_EXPENSIVE_ORDER

56963813
#3B: 00:00:05.19
SQL> select * from table (dbms_xplan.display_cursor()) ;
PLAN_TABLE_OUTPUT

SQL_ID 7yptr51n9ym/w, child number 0

Select /*+ no_parallel BUFFER CACHE */ max (lo_ordtotalprice) most_expensive_order From LINEORDER
Plan hash value: 2267213921

| 1d | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| | SELECT STATEMENT | I

0
| 1| SORT AGGREGATE | | 1
| 2| TABLE ACCESS FULL| LINEORDER | 47M

ORACLE’

| | 98174 (100) | I
| 6 | | |
|  274M| 98174 (1)| 00:00:04 |
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RE

s AN T—TIE. "IN MEI\/IQR\[”’Z”%‘{?%J?LL\#—U—|375§Z=E7TT'§?I’L~ Buffer Cache
DZEICIERRSNGNCENRETTET - cNbDF—"J—k[d, LINEORDERF
HIN MEMORYIZEREESN T, ZMHUI!)—hHColumn StoreZ [ {FHTBIEE 1752 EEE K

LEI . [MEARREIELDIDIE, ESULVHE

= CLEOM?

"NIEAT DT IEHIN MEMORYEERTE SN TLITH, In-Memory Column StoreZ {3 F
LEWMEENH D= TT , bLIEExadataDIRE TOSTORAGEF—T—FDEHN

FEBTHET,

* In-Memory Column Store MERSNI=CEZHER T H=OIZIE, Eyar-LAILD
HETEtEELET, Byl ar -LRILDHET L, vSmystatd KU vSstatnameE 2 —%

BRELTHFETEET,

ORACLE
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* In-Memory Column Store BEXEDMRETD A HIE. [FIFETIM"MoIFEYFET, Fi-.
LI DSQLX TIRIXE TADIn-Memory Column Store [Zx 3 50 T EITREDHET
ZERTEET,

column display_name format a30

SELECT display_name
FROM vSstatname
WHERE display_name LIKE 'IM scan%’;

F1=l&.SQLRY) Tk step2_1.5qlZxETLET,

ORACLE



Lesson?2: Step?2

SQL> @step2 1
EHRShELE,
SQL>
SQL> -- Dispaly the list of IM session statstics
SQL>
SQL> SELECT display_name
2 FROM vSstatname
3 WHERE display_name LIKE 'IM scan%';

DISPLAY_NAME

IM scan CUs rollback

IM scan CUs no rollback

IM scan CUs undo records applied
IM scan CUs cleanout

IM scan CUs no cleanout

IM scan journal cleanout

ORACLE

IM scan journal no cleanout

IM scan journal

IM scan rows journal total

IM scan found invalid smu

IM scan CUs no memcompress

IM scan CUs memcompress for dml

IM scan CUs memcompress for query low
IM scan CUs memcompress for query high
IM scan CUs memcompress for capacity low
IM scan CUs memcompress for capacity high
IM scan segments disk

IM scan bytes in-memory

IM scan bytes uncompressed

IM scan CUs columns accessed

IM scan CUs columns decompressed
IM scan CUs columns theoretical max
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IM scan rows IM scan CUs optimized read

IM scan rows valid IM scan CUs pruned

IM scan rows range excluded IM scan segments minmax eligible

IM scan rows discontinuous IM scan CUs column not in memory

IM scan rows excluded IM scan CUs invalid

IM scan rows optimized IM scan invalid all blocks

IM scan rows projected IM scan CUs invalid or missing revert to on disk extent
IM scan rows cache IM scan CUs failed to reget pin

IM scan blocks cache IM scan CUs invalid (all rows are invalid)
IM scan fetches journal

IM scan rows journal 461THEIRSNFELT=,

IM scan CUs split pieces

IM scan CUs predicates received #%18: 00:00:00.01

IM scan CUs predicates applied
IM scan CUs predicates optimized

ORACLE’
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c ERBIZZLDIMETNDA_ENHERTEET . LHL. ETOMETZICIET IR EIT
HYFEET A, EEZEDBELZDIL, VT —AEKH(ZIn-Memory Column StorelZxtL T

RITN=DEIDNZERT LT ORRETZITTT .

IM scan CUs columns accessed: 7 L) —IZ &Y . ERIZT7 VAN T= “IMCU’AD
Column(%l]) D EETEL

« E1TL=UITY)—ILLINEORDERE D)L Ax v %1751 . LINEORDERERDETD
IMCUIZ 7Ot ALTWET , £f=. 72t XF|(F15(lo_ordtotalpriced!) DHTY,

c YL AURETDIEZTIEET HIZIE. LT DSQLXZEEITTLET
SELECT display _name, value

FROM vSmystat m, vSstatname n
WHERE m.statistic# = n.statistick AND display_name =‘IM scan CUs columns accessed’;

CORRTIE, COMEHED, "0" THACENHERTETHERANFET,

ORACLE
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c TN TIL, step 1DV T —Z LU TDSQALX THEITLTAHELLD,

SELECT /*+ no_parallel */ Max(lo_ordtotalprice) most_expensive_order
FROM lineorder;

s LTFDSQLXZEITL T MMt BEZRELTHELLD,

SELECT display _name, value
FROM vSmystat m,
vSstatname n
WHERE ma.statistic# = n.statistic#
AND display _name ='IM scan CUs columns accessed’;

o FT=l&. SQLRY) Thstep2 2.5qlZxETLET,

ORACLE
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SQL> @step2 2

BiEnE L,

SQL> -- Check the current values for the IM session statstics
SQL> Select display_name, value

2 From vSmystat m, vSstatname n

3 Where m.STATISTIC#=n.STATISTIC#

4 And display_name ='IM scan CUs columns accessed’;
DISPLAY_NAME VALUE
IM scan CUs columns accessed 0
#238: 00:00:00.00
SQL> -- In-Memory Column Store query
SQL> Select /*+ no_parallel */ max(lo_ordtotalprice)
most_expensive_order From LINEORDER;
MOST_EXPENSIVE_ORDER

56963813
#238: 00:00:00.01

ORACLE’

SQL> -- Check the current values for the IM session
SQL> -- statstics again
SQL>
SQL> Select display_name, value
2 From vSmystat m, vSstatname n
3 Where m.STATISTICH=n.STATISTICH#
4 And display_name ='IM scan CUs columns accessed’;

DISPLAY_NAME

IM scan CUs columns accessed 89
#%38: 00:00:00.00

i affiETIZ&Y . In-Memory Column
StorelZIX#J90M LINEORDERFR DCUMNH S
CENFERTEERY
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« FNTIE. LLTFTDSQLXZEZE{TL T, Buffer CachelZ DWW THREI LstepZEITLTHELELD,
SELECT display_name, value
FROM vSmystat m, vSstathname n
WHERE m.statistic# = n.statistick AND display_name ='IM scan CUs columns accessed’;

ALTER SESSION set inmemory_query = disable;

SELECT /*+ no_parallel BUFFER CACHE */
Max(lo_ordtotalprice) most_expensive _order

FROM lineorder;

ALTER SESSION set inmemory_query = enable;

SELECT display_name, value
FROM vSmystat m, vSstatname n
WHERE m.statistic# = n.statistick AND display_name ='IM scan CUs columns accessed’;

o Ff=ld.sQLRI") Thstep2 3.sql#ZETLET,

o SEI, IMRENEHEALGNWCENERTEREEREWET, NI, 2T1)—5HIn-Memory Column
Storez{E &9 . X1V IZBuffer CacheZ{ERAL=1=6ODTT,

ORACLE
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c BE.ROBEDT—3%%ET HI5E. Full Table Scan[FBWLETI SV TIEHYE
A, LM L. In-Memory Column Store DR TlL,. COWRITBEINET , CDI L%,
E MR (ZLINEORDERFR D 4EFTE DX X (order) Zorderkey CHRZEL THEELET,

« LLTFTMSQLXAEZEFTL T, In-Memory Column StorelZx L T T —%#FETLET,
SELECT /*+ no_parallel */lo_orderkey, lo_custkey, lo_revenue
FROM lineorder WHERE lo_orderkey = 5000000;

« LLFMSQLXZEETTL T, Buffer CachelZxtLTHO ) —%#ZETLET,
ALTER SESSION set inmemory_query = disable;
SELECT /*+ no_parallel BUFFER CACHE */
lo_orderkey, lo_custkey, lo_revenue FROM lineorder
WHERE lo_orderkey = 5000000;
ALTER SESSION set inmemory_query = enable;

« F1=l&.SQLRY!) T bstep3.sqlzxzETLET,

ORACLE
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SQL> @step3

ERshFz LI,

SQL>

SQL> -- In-Memory Column Store query

SQL>

SQL> Select /*+ no_parallel */ lo_orderkey, lo_custkey,

lo_revenue
2 From
3 Where

LINEORDER
lo_orderkey = 5000000;

LO_ORDERKEY LO_CUSTKEY LO_REVENUE

5000000 38918 2456268

#%38: 00:00:00.02

SQL>

ORACLE

SQL> -- Buffer Cache query with the column store disables via
INMEMORY_QUERY parameter
SQL> alter session set inmemory_query = disable;
Tyl avhERINEL,
#%38: 00:00:00.00
sQL>
SQL> Select /*+ no_parallel BUFFER CACHE */
2 lo_orderkey, lo_custkey, lo_revenue
3 From LINEORDER
4 Where lo_orderkey = 5000000;

LO_ORDERKEY LO_CUSTKEY LO_REVENUE

5000000 38918 2456268

#%18: 00:00:04.07

SQL> alter session set inmemory_query = enable;

tyiarhEBINEL-,

54



RE

Lesson2: Step3

* In-Memory Column StorelZ& Y, §E TDBuffer CachelZLLERL TRIB/E/NT A —<T >
ADAENTEONET . LHOL. EDEIIZLT,. ZOIIEELVNNTA—T U RAEEH
LTWWASDTLEIM?

* In-Memory Column Storeh’, ZNENDF DAL —2 A TIIXIZTIEALT
WAHIEFBDVHLTTEL, ChIZKY . Min/MaxzERAL=7IL—=2% HhA gl
BYET,

- WHEREBIDEHIX, TENENDHI DAV AEY 15T AU MIHAHMin/MaxDEREE & L
B, LLESMiIn/MaxDEFHIZHEWNMGE . ZOET AUMITELICRFYITEINE
9,

ORACLE
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* Min/MaxZIL—=U T WBFEELTLNSEMNEIMNE, IMEYL IV HETHZIYIERTEE
J . LTDSQLXZFETLTHERLET
SELECT display_name, value
FROM vSmystat m, vSstatname n
WHERE m.statistic# = n.statistick AND display_name IN ('IM scan CUs columns accessed’,
'IM scan segments minmax eligible’, 'IM scan CUs pruned');

c RIZ.ERRZEITLET,

SELECT /*+ no_parallel */ lo_orderkey, lo_custkey, lo_revenue
FROM lineorder WHERE lo_orderkey = 5000000;

« ZLT. yiaviasteBEERELET,

SELECT display_name, value

FROM vSmystat m, vSstatname n

WHERE m.statistic# = n.statistick AND display_name IN ('IM scan CUs columns accessed’,
'IM scan segments minmax eligible’, 'IM scan CUs pruned');

« =1, SQLRDY Thstep3 1.sqlzETLET,

ORACLE
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SQL> @step3 1
EicshFEzLE,
SQL> -- Check the In-Memory storge index statistics before the query
SQL> SELECT display_name, value
2 FROM vSmystat m,
3 vSstatname n
4 WHERE m.statistic# = n.statistic#
5 AND display_name in ('IM scan CUs columns accessed','IM scan segments minmax eligible','IM scan CUs pruned');

DISPLAY NAME VALUE

IM scan CUs columns accessed 0
IM scan CUs pruned 0
IM scan segments minmax eligible 0

#238: 00:00:00.01
SQL> -- Execute the In-Memory Column Store query

ORACLE’
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SQL> Select /*+ no_parallel */ lo_orderkey, lo_custkey, lo_revenue
2 From LINEORDER
3 Where lo_orderkey = 5000000;
LO_ORDERKEY LO_CUSTKEY LO_REVENUE
5000000 38918 2456268
#238: 00:00:00.01
SQL> -- Check the In-Memory storge index statistics after the query
SQL> SELECT display_name, value FROM vSmystat m, vSstatname n WHERE m.statistic# = n.statistic#
2 AND display_name in ('IM scan CUs columns accessed','IM scan segments minmax eligible','IIM scan CUs pruned');

DISPLAY _NAME VALUE
IM scan CUs columns accessed 22
IM scan CUs pruned 69
IM scan segments minmax eligible 89

#%18: 00:00:00.00

ORACLE’
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« ZOFERMNS, Min/MaxT IL—=2 T BN ZZh B BIICENMET AN EERTELR
WNET CDFKETIZKY . ZLDCUDMin/MaxD EBFE LLERDFE R . # R TR EHI
ch, TIL—=259 N TLVA (IM scan CUs pruned) CENTMYET, Chik. T
0)CUO)T APFTAIAENTLGZNEZTERLET , FADDLDCUDHMin/MaxD

SEICEEN. FZAAFENTULVET (IM scan CUs columns accessed) .

_0)’7 AT, 89EDCUD KA. 69EDCUA pruned FRFEXRIH) LS TLFET

7%Y M 201E(89-69)MCUAN Mlo_orderkeyF A HERFEIMNZFET . “IM scan CUs columns

accessed” &, CURADT I CRINT=FDHZETRLET . RRBRZEZRTT 6=HIZ,

2 DM F| (lo_custkeyFll&lo_revenuedl) IZHF7 Ot RXT HT=8. IM scan CUs columns

accessed” DIEIF22L7%5YFES (20 + 2),

c COEET. LM T HEEMMZIRRTIZlo_orderkey FIZAERLT=15&(Z%. In-
Memory Column StoreERIFRD/INTA—T U ANBFENLDTIE? EEZLHMEHLN
FzHB A ZTLT,. TNIIIELINTT,

ORACLE
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LINEORDERZRI[ZI. lo_orderkeyFIZxt L TARIFRZR B I BEIZ/EB SN TLNET,
OPTIMIZER_USE_INVISIBLE_INDEXES /\TA—AZ{EFH9 H5_&T. In-Memory Column
StoreERE|DINTA—I U REHETEET,

SQLR ') T bstep3_2.sql #FEITL T, F&5|&Column StoreD /N TA—T U A& LLEL T
HELED,

SQL> @step3_2

EReshxz LI,

SQL> -- Execute the In-Memory query as baseline

SQL> Select /*+ no_parallel Without index */ lo_orderkey, lo_custkey, lo_revenue From LINEORDER
3 Where lo_orderkey = 5000000;

LO_ORDERKEY LO_CUSTKEY LO_REVENUE

5000000 38918 2456268

#%58: 00:00:00.01

SQL>

ORACLE
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SQL> -- Enable the use of invisible indexes
SQL> alter session set optimizer_use_invisible_indexes=true;
tyarvhERERINFEL
#%23&: 00:00:00.01
SQL> -- Execute the query again include a new comment to ensure a hard parse
SQL> Select /*+ no_parallel With index */ lo_orderkey, lo_custkey, lo_revenue
2 From LINEORDER
3 Where lo_orderkey = 5000000;

LO_ORDERKEY LO_CUSTKEY LO_REVENUE

5000000 38918 2456268

| #i8: 00:00:00.01
SQL> -- Compare the Elaspe time of the query In-Memory and in the index access
SQL> alter session set optimizer_use_invisible_indexes=false;

tylalhERESnF L,

ORACLE’
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AV AR DFIASNT=D D FI| B

EA{TATE
Id Operation Name Rows Bytes | Cost (%CPU) | Time
O | SELECT STATEMENT 33606 (100)
1 SORT AGGREGATE 1 6
2 TABLE ACCESS INMEMORY FULL| LINEORDER | 300M| 1716M| 33606 (30)| 00:00:02 |

o AVAEY-HTL-ANTHNERATE"TIGE. EITETEIC
"TABLE ACCESS INMEMORY FULL"MRREN b

o T2FEL.EBITAVAERY A5 L-ANTIZT9RALTULEWNEE T,
"TABLE ACCESS INMEMORY FULL"[ZRREN 5

ORACLE
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« Byl ar - LANLDHEET
(vSmystat)

c AVAE)DFNREHIETT
HERIEI L

c AUAE)NERDIERR

ORACLE

=y (Wi N0

DISPLAY_NAME

IM
IM
IM
IM
IM
IM
IM
IM
IM
IM
IM
IM
IM
IM
IM
IM
IM
IM

scan
scan
scan
scan
scan
scan
scan
scan
scan
scan
scan
scan
scan
scan
scan
scan
scan

scan

CUs undo records applied

CUs cleanout

journal

rows journal total

found invalid smu

CUs no memcompress

CUs memcompress for dml

CUs memcompress for query low
CUs memcompress for query high
CUs memcompress for capacity low
CUs memcompress for capacity high
segments disk

bytes in-memory

bytes uncompressed

CUs columns accessed

CUs columns decompressed

CUs columns theoretical max

rows
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v a R EH X ERRICAT v LI=CU(IMCU) &

* vSmystat T, NS5 L-ART
AT v L 0E=E
(CUx B ZFTvP

« ERIZAFTvLI=CURD
51134 :89

ORACLE

st
A S
7l

SQL> Select display_name, value
2 From vimystat m, v§statname n

3 Where m. STATISTIC#=n. STATISTIC#
4 And display_name =" IM scan CUs columns accessed’ ;

DISPLAY_NAME

VALUE

IM scan CUs columns accessed

TORAL=ASLD
EEIZRAFT o SNT-CURNDFI$L
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Min/MaxZ IL—=2T &RTY Svia st

* vSmystat CARL—UFK 5](Z
LYUmin/maxFIL—=245 &
NI-CURZHERR

* "CUs columns accessed"
EMRIZT7IEALI=-CUAD
Sk

e "CUs pruned"

TIL—=2T (R¥vT)Shn
f-cusk

ORACLE

—

TOEAEINT-CUH

SQL> SELECT display_name
2 FROM  v§mystat m,
3 v§statname/ n

4 WHERE m.statist/ict = n.statistict

5 AND displaymame in (' IM scan CUs columns accessed ,’ IM scan segments
scan CUs pruned’ ) ;

minmax eligible’,’

value

DISPLAY_NAME VALUE
IM scan CUs coerns accessed 22
IM scan CUs pruned 69
IM scan segments‘h{hmax eligible 89

N

2T (FIL—=2%)
SNF=TORTUN
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- LAL. B O —DWHERER I Z =2 =—DDHFMEH LIS ENLZLENID IR,
HEYZHYFER A BLERDINDOEHLHTIEE. ESTEHTLLOIN?
SETI, EHIHTBRBIEERLTN=DTIRIENTLEI N, RFL—D - 1Y
TYIRAEINKYRLWNTH—T U ANFZONDOTLEOIMN?

« TN TIE., FED;EX (order) DIEH (Line ltems) ZHRFET HELIITH/T)—%ZEEL
T,y a et =B L TAFLELD,

« LTFNSQLXZZETITL T, In-Memory Column StorelZx{ 9§ 50T ) —%#FETLET,

SELECT display_name, value

FROM vSmystat m, vSstatname n

WHERE m.statistic# = n.statistic#

AND display_name IN ('IM scan CUs columns accessed’,

'IM scan segments minmax eligible’,
ORACLE

'IIM scan CUs pruned');
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SELECT /*+ no_parallel */ lo_orderkey, lo_custkey, lo_revenue
FROM lineorder WHERE lo_custkey = 5641

AND lo_shipmode ="AIR'

AND lo_orderpriority = '5-LOW’;

SELECT display _name, value

FROM vSmystat m, vSstatname n

WHERE m.statistic# = n.statistic#

AND display_name IN ('IM scan CUs columns accessed’,
'IM scan segments minmax eligible’,
'IM scan CUs pruned');

« Ff=l&.SQLRY!) T bstepd.sqlzETLET,

ORACLE
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- #Z1BFFMA (elapsed time) B XUy a izt hn, AVAE) - ARL—2D AT YD
AMFERAINTOSCENERTEET . R EHAN —D AU T VIR IEREFIC
EFRATEET, AL, OracleT—ER—ANEHDE VNI Y TR FHAEHE T,
RIRFIC{HERATELNDERBETY .

« BETIEMNLERI T BRESIIIERIN TULNVEL =8, Buffer Cache~DIRFR (X
Full Table ScanMWE{TEINFE T,

— INDEDESLEENHAINETERT BHIZIL, SQLR D) Thstepd 1.sq#EFTLET,

ORACLE
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« L LWHEREAIDFEHMNEMEHTENESIZESITLEOMN ? FNTEMIn/Max?
)lz—:JOOD;JJ%Ii&B%)’CLJ:’)h\’?

NEWERTH=0OI29T)—ZFZEBL, “15%LL ETA RO RLIZEXIZE LT,
EDLLLDIRBEDH =DM ?” ELVDSBREBEZETLTHELED,

* In-Memory Column StorelZTDWTHRFRT HIZIE, L TZEFTLET,

SELECT display_name, value FROM vSmystat m,
vSstatname n WHERE m.statistic# = n.statistic#
AND display_name IN ('IM scan CUs columns accessed’,
'IM scan segments minmax eligible’,
'IM scan CUs pruned');

SELECT /*+ no_parallel */ sum(lo_revenue)
FROM LINEORDER
WHERE lo_discount > 15;

ORACLE
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SELECT display_name, value FROM vSmystat m, vSstatname n
WHERE m.statistic# = n.statistick AND display _name IN
('IM scan CUs columns accessed', 'IM scan segments minmax eligible', 'IM scan CUs pruned');

« RLCY T —%Buffer CachelZXtL TEITT 47=8. inmemory_query/\TA—3 75X TE

L TIn-Memory Column StoreZEXIZLET,
LI DSQLXFZE1TL. Buffer CachelZDW\TH T —FETLET,

ALTER SESSION set inmemory_query = disable;

SELECT /*+ no_parallel BUFFER CACHE */
sum(lo_revenue) FROM LINEORDER

WHERE lo _discount > 15;

ALTER SESSION set inmemory_query = enable;

« FT=l&. SQLRY!) Tbstep5.sql@ETLET,

ORACLE
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» F£7ZIn-Memory Column Store® A H Buffer Cache LY /NN TA—T U AN RN EHA T H

Y

F9, ik, FHEHTLEULFE S THIn-Memory Column StorelX—2 D 5|

(lo_quantity) DHAF YT NIEZRIN=OTT , Ff-. A1V AE)-RL—D AT
OZ:E1EH§—G%%T:&)—G_§_O

o ERRIZIFXIS%LUL ET A RAADURELTWNSENITE NSO /AT - AL—D A
T YT RIZEKYLINEORDERRDETHDCUER RN ELET, DFY . BEET RN

it

AT TCARAEXYTTCEDL=O DS L-ANTREOANIERICEERELYET,

ORACLE




RE

Lesson2: Stepb6

s TNTIEXSEIE. EHDIZxT H5E 1¢tLlNE0RDERi~%f\O)4f7‘ DT —FEAT-.
EHLTWHERETIDEHZHALTAHAELLD . SRIDIVI)—I(X., “FoyITEREL-S
Blz. EDEEE/ \)L’J,Iﬁzh\—ﬁﬂHb\d‘?‘m\of—h\ ?ERRELET,

« LTDSQLXEZEITLT. In-Memory Column StorelZxtLTHO ) —%2FETLET,

SELECT display _name, value
FROM vSmystat m,
vSstathame n
WHERE ma.statistic# = n.statistic#
AND display_name IN ('IM scan CUs columns accessed’,
'IM scan segments minmax eligible’,
'IM scan CUs pruned');

ORACLE
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Lesson2: Stepb6

SELECT /*+ no_parallel */lo_orderkey, lo_revenue
FROM lineorder
WHERE lo_revenue = (SELECT Min(lo_revenue)
FROM lineorder
WHERE lo_supplycost = (SELECT Max(lo_supplycost)
FROM lineorder
WHERE lo_quantity > 10)
AND lo_shipmode LIKE "TRUCK%'
AND lo_discount BETWEEN 2 AND 5);

SELECT display_name, value FROM vSmystat m, vSstathname n
WHERE m.statistic# = n.statistic#
AND display_name IN ('IM scan CUs columns accessed’,

'IM scan segments minmax eligible’,
ORACLE

'IM scan CUs pruned');
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Lesson2: Stepb6
« LTFDSQLXZEITL T, ALY I)—%Buffer CachelZx L TEITLET

ALTER SESSION set inmemory_query = disable;
SELECT /*+ no_parallel BUFFER CACHE */
lo_orderkey, lo_revenue FROM lineorder
WHERE lo_revenue = (SELECT Min(lo_revenue) FROM lineorder
WHERE lo_supplycost = (SELECT Max(lo_supplycost)
FROM lineorder
WHERE lo_quantity > 10)
AND lo_shipmode LIKE 'TRUCK%' AND lo_discount BETWEEN 2 AND 5);

ALTER SESSION set inmemory_query = enable;
« FT=l&. SQLRY!) Tkstepb.sqlxETLET,

ORACLE
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Lesson2: Stepb6
SQL> @step6
BiShFE L1
SQL> -- Check session statistics before executing the query
[..AB8...]
SQL> -- In-Memory Column Store query

SQL> Select /*+ no_parallel */ lo_orderkey, lo_revenue
2 From LINEORDER

3 Where lo_revenue = (Select min(lo_revenue)

[..EHS...]
LO_ORDERKEY LO_REVENUE

30645955 814408
[..EEE.. ]

#%18: 00:00:07.00

EHILEBET ADAVAEY - RL—

SQL> -- Buffer Cache query with the column store disables via a hint
SQL> ALTER SESSION set inmemory_query = disable;
ylavhERESNEL,
SQL> SELECT /*+ no_parallel BUFFER CACHE */ lo_orderkey,
lo_revenue

2 From LINEORDER

3 Where lo_revenue = (Select min(lo_revenue)

4 From LINEORDER
[..EH&...]
LO_ORDERKEY LO_REVENUE

30645955 814408

[..EH&..]

#238: 00:00:23.90

ATV ANERSNIGENZETH, In-

Memory Column Store~NMD I T —[IIEE (RN EDNEFETEE T, —NITKY . K
ETDT—2%2AX v T 5B EI1Z1E. In-Memory Column Store B 77 7 A—F

ThHAICENTMNYFT,

ORACLE’
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v [INMEMORY_QUERY1Z{E> T, AT LA &R ZE D FI A%l {E

* alter session set INME

MORY_QUERY=disable;

VEMITRRERTIEASLRNTIENAYIT7 FrydakY10fE5E
o vSmystat’Gﬁ?AZF?W@LfEﬂgéﬁE

VEB—ITORETIIHASLANPIZNNY 7Ty kY4025 E

- R5 I EHSLRARNT T
VARL—UFF|DMI

IEEDEERLEM., BEIATFURANBE
N/ MAXT IL—=2 T [FAX o ENBT—E3=%K

BIHIE T 5 EASaTRE

« vSmystat MM E DFE)

ETIL—= Snt-hiEFE T 6E

ORACLE
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N Z—4EE (vector join)

SELECT --- FROM LINEORDER |, PART p

WHERE |. lo_partkey = p.p_partkey
AND p.p_color= ‘pink’;

Lineorder
oaA-J4I)LA [ | | ]
partkey in .p color="pink'
. | NEBEYIZLINEORDERTR D
: NI LRFvU(ZEH
'7 color=pink l.lo_partkey in ( 15, 38, 64, ....)

ORACLE
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oA DI EREFE =TT
TI—LToI)L2EFNALI=2314 - TIL 2D VER

_______________________________ -
Id Operation Name
———————————————————————————————————— - A DI EENEE M 2
0 | SELECT STATEMENT _
1 SORT AGGREGATE %E'%MEE€777|‘§0)\27L\'Z:‘FJV>':
% 9 HASH JOIN T LT NEAFERIESNS
3 | JOIN FILTER CREATE :BEO00O .
* 4 TABLE ACCESS INMEMORY FULL| DATE_DIM
| 5 JOIN FILTER USE :BFO000
* 6 TABLE ACCESS INMEMORY FULL| LINEORDER
Copyright © 2014 Oracle and/or its affiliates. All rights reserved. | 80
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Lesson3: Stepl

-::i*c — DM IR (LINEORDER) ND I T —Z# R TEFL -, RIZ. FEEL/N\ILIL
EITICETEHHAZLITTAELED ZDLesson Tl 77’7I~i\%(L|NE0RDER)&T4}
//a/a%/\oaa DFEEMND . 5DODREHFEEITHVI)—FT. —EDYVI)—%
=21TLFET, ;0)7I'J—ld:\ Buffer Cachetln—Memory Column StoreM M AIZx LT
=1TL. In-Memory Column Store N EB1EHFEZT/INT+—I U AR EZZEIRL., H5
L DA —IIRDRAF Y UL EDINTA—I AR L FONBEFERLET,

s FYIXHELGEESZITOII) =D 0IBOFELLD, 77K (LINEORDER) ET A A
23 R (DATE DIM)ZEHEELET . ClE“What if 7)) —T9 L, FFED B f+
(Chrlstmas eve 1996) |2 ﬁﬂﬁéht'ﬁnn( DNWTCT. EBEOHHDTARAIIURED

faR TN DEETZERLET

» LLERZ1TOT1=8 . SQL*Plus TTimerz BT DELHYFET . AT HICIE.
set timingon”EAJILET,

ORACLE

]
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Lesson3: Stepl
« LITDsQLXZ#EITLT. In-Memory Column StorelZx L THO X)) —%#FETLET,

SELECT
/*+ no_parallel */
SUM(lo_extendedprice * lo_discount) revenue
FROM lineorder |,
date dim d
WHERE l.lo_orderdate = d.d_datekey
AND Jlo_discount BETWEEN 2 AND 3
AND Jo_quantity < 24
AND d.d date='December 24, 1996';

ORACLE




Lesson3: Stepl
« LITDsaLX#3E17L T, Buffer CachelZ2DW\THI)—%ZETLET,
ALTER SESSION set inmemory_query = disable;

SELECT /*+ no_parallel BUFFER CACHE */
SUM(lo_extendedprice * lo_discount) revenue

FROM lineorder |, date_dim d

WHERE |.lo_orderdate = d.d_datekey

AND |.lo_discount BETWEEN 2 AND 3 AND Il.lo_quantity <24

AND d.d_date='December 24, 1996';

ALTER SESSION set inmemory_query = enable;
« Ff=l&.SQLRY!) Tbstepl.sqlzETLET,

ORACLE
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Lesson3: Stepl

* In-Memory Column Store TODFE A T . B EFEBloom Filtert,;EFAT=ZE 9, Bloom
FilterlX, 8 ZZE#L T, 777RDER (REv2) BN —FPET HHEEETT
Hash#E & D /\ T+ —<I 2 A% 589 A= [Z0racle Database 10s CE AN =1 EET.
In-Memory Column StoreDT=OTZITDHERETIEHYFE A LHL. SIMDANIZ—AL

HIzkY., EBIZHEBIIZColumnarT—ZIZ @A TEEY,

c 2DMERFHashtt BT 55 . RIDE BEEIL/NIVR) KA AFX v S, "WHERE”
ADOFEHZEmI-9 1TE2FERAL THashRMERLESNFE T, HashTRHAMEB SN DEFIZ,
Bl IZ#E S CTEAT 5525 L TBit Vector (Bloom Filter) D{ERL M fTHhE T, Bit
VectorlX. ZFEEHDRDAFT Y TCEMEHELTHERSINE T,

» ExadataTld. Bloom Filter (Bit Vector) [X1ENS{4EEL T, Storage CelllZA 70—k,
EBICHEMIZERASNET,

* SteplD VTN —DETHDRITISVERTY DICIL, SQLRY) Thstepl_1.5qlER1T
LTLEESLY,

ORACLE




BEOOIA - T4IWNE(TIL—L-TLILE)

« TIIDATTARAYTIE.
I7IRICHLTERD
T IL—Ls - T4 )L 3% FA Al BE

© T7VERDAF v ERIFFIC
ETAAVVIAVRERES

ORACLE

SELET d.d year, c.c_nation,
sum(lo_revenue — lo_supplycost) profit
FROM LINEORDER |, DATE_DIM d, PART p,
SUPPLIER s, CUSTOMER C
WHERE 1. lo_orderdate = d.d _datekey

AND |I. lo_partkey = p.p_partkey
AND |I. lo_suppkey = s.s_suppkey
AND |. lo_custkey = c.c_custkey

AND (p.p_mfgr = "MFGR#12" or p_mfgr="MFGR#2")
AND s.s region = "AMERICA’
AND c¢.c_region = "AMERICA’

GROUP BY d.d year, c.c_nation

ORDER BY d.d_year, c.c_nation;
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[

_ DaA -4V EE
53

\Y LN L N A g - =1 /_E
BEHDIaA( T4V 2 ERABFFODEITE
| Id | Operation | Name | Rows |
| 0 | SELECT STATEMENT | ! |
| | —
— | | |
[lgg Y HASH._JOIN ! | 517K|
|8 | JOIN FILTER CREATE | :BF0000 J | 20051 T
| 9 | PX RECEIVE | | 20051 |
| 10 | PX SEND BROADCAST | :TQ10000 | 20051 |
| 11| PX BLOCK ITERATOR | | 20051 |
|* 12 | TABLE ACCESS INMEMORY FULL | SUPPLIER | 20051 |
EREN HASH JOIN | | 2553K|
| 14 | JOIN FILTER CREATE | :BF0001 | | 365 |
[* 15 | TABLE ACCESS INMEMORY FULL DATE DIM | 365 |
|%x 16 | HASH JOIN | | 17M|
| 17 | JOIN FILTER CREATE | :BF0002 | | 47763 ||
1% 18 | TABLE_ACCESS INMEMORY FULL | PART | 47763 L
1 19 | JOIN FILTER USE | :BF0000) |  300M|
| 20 | JOIN FILTER USE | :BF0001 | |  300M|
| 21| JOIN FILTER USE | :BF0002) |  300M]
| 22 | PX BLOCK ITERATOR | | 300M]
| 23 | TABLE ACCESS INMEMORY FULL| LINEORDER |  300M|

ORACLE
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Swap Join Input Optimization
HASH JOINZ |EZIZE (S ETDEITIIV)

Left Deep Join ° [ HASH JOIN ]

° [ HASH JOIN ] [ DATE_DIM ] é
° [ HASH JOIN ] [ SUPPLIER ] é

é [PART ] [LINEORDER ] é
ORACLE
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Swap Join Input Optimization
A2 - T4INEEFIALTI7 I RDEENT LR

S ODE

Right Deep Join

4 _ s
HASH JOIN ] e FHMCDBEENEED 2

LINEORDERFTR D X F v “FFIZ

HASH JOIN ] °

: BHD I IEZEERATHIEIZEKY,
| FROEFTTSTRET BTHE

~

\ W1 T AT EDAIEE j
EE Y

T4 ILZAERK DA

DATE DIM T1ILRIZED

é [ _ ] [ Al JOLR ] ° LINEORDERF

SaA (F7O9RR)D

=2 = /. Fl

T4ILAYER | | .aaszi*ﬁ?é
Jaqfy é [ PART ] [ LINEORDER ] 6 "
T1ILZERL . dj

ORACLE

S
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RE

Lesson3: Step?2

: ThT

L. 20D EEEFFELYBLDT—RITHLTITO. LYBEMGI T —ZR

LTHELED. CDIIT—IE,. —FDET—FBILLWLVA (L2A) I BFEDEGRIZE
UBZon=IEx5tELFET . LUZLDT—E3FHFO=0H . \SLILETEZFERALT

JUBEEY

ExLif. hhDREZERILET,

« LTDSALXZEZEFTL T, In-Memory Column StorelZxfLTHOIT)—%ETLET,
SELECT /*+ parallel(2) */ p.p_name, SUM(l.lo_revenue)

FROM

lineorder |,

date_dim d,
part p

WHERE

|.lo_orderdate = d.d_datekey

AND |.lo_partkey = p.p_partkey AND p.p_nhame = 'misty gainsboro’
AND d.d year=1992 AND d.d_month ='December’

GROUP

ORACLE

BY p.p_nhame;




Lesson3: Step?2
* Buffer CachelZXfLTO I —ZE1TI HICIE. LTDSALXZEITLET ,

ALTER SESSION set inmemory_query = disable;

SELECT /*+ parallel(2) BUFFER CACHE */
p.p_name, SUM(l.lo_revenue)
FROM lineorder |, date_dim d, part p
WHERE |.lo_orderdate = d.d_datekey AND l.lo_partkey = p.p_partkey
AND p.p_name ='misty gainsboro' AND d.d_year =1992
AND d.d_month ='December’
GROUP BY p.p_name;

ALTER SESSION set inmemory_query = enable;
« F1=l&. SQLRY!) T bstep2.sqlETLET,

ORACLE
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Lesson3: Step?2

SQL> @step2

SQL> connect ssb/ssb

EfisnFELI-,

[..EHS..]

SQL> set timing on

SQL> -- In-Memory Column Store query

SQL> Select /*+ parallel(2) */ p.p_name, sum(l.lo_revenue)

2 From LINEORDER |, DATE_DIM d, PART p
3 Where |.lo_orderdate = d.d_datekey

4 And |.lo_partkey = p.p_partkey

5 And p.p_hame = 'misty gainsboro'
6 And d.d_year =1992

7 And d.d_month = 'December’

8 Group by p.p_name;
P_NAME SUM(L.LO_REVENUE)

misty gainsboro 254007042

#%38: 00:00:00.45

ORACLE’

SQL> -- Buffer Cache query with the column store disables
via the inmemory_query parameter
SQL> ALTER SESSION set inmemory_query = disable;
vl avhNEREINEL,
SQL> SELECT  /*+ parallel(2) BUFFER Cache */ p.p_name,
sum(l.lo_revenue)

2 From LINEORDER |, DATE_DIM d, PART p

3 Where |.lo_orderdate = d.d_datekey

4 AND |.lo_partkey = p.p_partkey

5 And p.p_hame = 'misty gainsboro'
6 And d.d_year =1992

7 And d.d_month = 'December’

8 Group by p.p_name;

P_NAME SUM(L.LO_REVENUE)

misty gainsboro 254007042

| #2318 00:00:04.20
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Lesson3: Step?2

« ZOSQALXDEFTTS=MERT HE(step2 2.5q1Z%FE1T) . Bloom FilterDBMER SN T
LB EMTEZRTEET ., Bloom FilterEpartkeyFll. & KLU, datekeyFI [Zxt L TIERLE
NZET, OracleT—2R—X[L,. —EDHUI)—TEEDBloom FilterF AT 5%
AIEETY , BUITHNIEIDDRDAX v TEEDBloom FilterMEHINE T,

ORACLE



RE

Lesson3: Step3
o LessonZ_;C:EEn BLI-RATXT v THONDSFRIX, HBETELEENHAIDTLIOMN?EZIL. $BHA
“YES"TY

« $EE D=8 DBloom FilterDIERK (L. 1 AFY - RL— A TYIRE LUMIin/MaxF IL—=2%

DA)YrZZFTTOVET . AR DI T — DR T A EICE2 T EDKIITAIYENHHDH
R TEET,

« BIRDYUIT)—ETEHEOHETEERT BIZIE. SQLR T Thstep3.sqlxETLET
SQL> @step3

[ B&--]
DISPLAY_NAME VALUE
IM scan CUs columns accessed 281
IM scan CUs pruned 0
IM scan segments minmax eligible 6

* Oracle Databaseh, V7 IT!)—EE4THFIZ ’J‘EL\;&O)Compressmn Unit(CU) LD TOHERL TV EA
R TEET . lo_partkeylZBloom FilterZ@AL . ANL—U AV TYIREFERTAHIET, FFENIE
TRAIX VYU I HCUDHZBLIT CEMTEFY,

ORACLE
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Lesson3: Step4

c RIZADHDOREZFERALELLS, SEIDV I —TIX, 1997F D . HFEDHIZD YT

FAN—IZDOVWT, Bam77ATORBmDLERZEITVET . OV —IF, £UZL
DITZERLET,

« LTFDSQLXZEZEFTL T, In-Memory Column StorelZxfLTHIT)—%#ETLET,

SELECT /*+ parallel(2) */ d.d_year, p.p_brand1,SUM(lo_revenue) rev
FROM lineorder |,

date_dim d,

partp,

supplier s
WHERE l.lo_orderdate = d.d_datekey AND Il.lo_partkey = p.p_partkey
AND  l.lo_suppkey =s.s suppkey AND p.p_category ="MFGR#12'
AND  s.s region ='AMERICA' AND d.d year =1997
GROUP BY d.d year,p.p_brandil;

ORACLE
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Lesson3: Step4
« LLFMDSQLXZFZETITL T, Buffer CachelZxLTHO T —%ETLET,

ALTER SESSION set inmemory_query = disable;

SELECT /*+ parallel(2) BUFFER CACHE */

d.d_year, p.p_brand1,SUM(lo_revenue) rev
FROM lineorder|, date dimd, partp, suppliers
WHERE |.lo_orderdate = d.d_datekey
AND |l.lo_partkey = p.p_partkey AND l.lo_suppkey =s.s_suppkey
AND p.p_category = 'MFGR#12' AND s.s region ='AMERICA'
AND d.d year =1997 GROUP BY d.d_year,p.p_brandil;

ALTER SESSION set inmemory_query = enable;
o F1=l&. SQLRY!) Thstepd.sqlzZETLET,

ORACLE
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Lesson3: Step4

« (LY In-Memory Column Store®D 5 M Buffer Cache kY H/NTA—I U AMNBWCENFERTEE T,
LAL., KUERTAERDE COITI—DRITISUTY . SQLRY) Thsteps_1.5ql&RITL T, X
T 07 HRBLTHAFELELD,

o ZDT—ATIE. 3DMDJoin FilterhMER S LINEORDER%EODJUF—‘V/I Eﬁﬁéht_t;b\ﬁﬁn,;céi
9, PARTREDFEEIZ1 D, DATE DIMEKREDFESIZ1D. SUPPLIERREDFESICT1 DIEEINTULVET,
LINEORDERZ=E75§SUPPL|ER%@ﬁﬁlZ77tZ3hé$5(ZﬁOTL\é%és EODJ::)IZL,'COracIe Database
(X2 DDJoin Filterz B AT 5D TLLIMN?

© ATTAIAF(E, “SWAP_JOIN_INPUTS” EFF[EN S FEZ AL T, ZRAIAZRVKRIEE (Left Deep Tree)
S EBIAVEL AR (Right Deep Tree) ~NEZEHLE T, In-Memory Column Store
T”SWAP_JOIN_INPUTS" AMERSINLFIRIEL. T7UMREAT I SR, EEDBloom FilterZz{E
RCEBIETT, ChIZkY. SBAEFIF. T7IREDRE L BITITERAA THIRCEET,

« BEHDBloom FilterlZ&>TEDLLWNENH LD MNEFEZR T 516, SQLRT!) T hstepsd_2.sql =
ITLT. yiavifate B L THTLIZELY,

ORACLE
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N3 — Group By - LEHER D5R1E

o FHLULWRSIF—Group By
(XA AE)BEEHAN—R
DEFHEEZIFEFE IR
ERZEST

o J7IRKRDAFTN%
LEh o EIRFIZEETE
BL-EZAAEED
FINBIEER

ORACLE

SELECT d.d year, c.c_nation,
sum(lo revenue - lo supplycost) profit
FROM LINEORDER 1, DATE DIM d, PART p,
SUPPLIER s, CUSTOMER C
WHERE 1.lo orderdate = d.d datekey

AND 1l.lo partkey = p.p partkey
AND 1l.lo suppkey = s.s suppkey
AND 1l.lo custkey = c.c _custkey
AND s.s region = "AMERICA’
AND c.c_region = "AMERICA’

GROUP BY d.d year, c.c_nation
ORDER BY d.d year, c.c_nation;
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Bl (o ATUEE B A

15'])Outletd)Footweard)JbJ:’E77/P Hh gk = &( £5T95

A7 5 (Stores) 5c_E 3% (Sales)
o L |_ovee s L o Looue Lonsn Lo sie
ABC  Dept Store APAC .. Outlet@®Footwear® 1 2012/7/2 5
2 XYZ Outlet NAS . EEEISUR M 2 2012/7/14 6 4 20
3 ccC Outlet EMEA Sl 3 2012/9/25 7 1 8
4 2013/4/8 7 2 5

a3 (Products) Select st.region, p.brand, sum( s.sales )
“m- From stores st, products p, sales s
XS-1234 T-Shirt PUMA Where st.id = s.store_id
2 AJ-2322 Footwear  FILA .. And p.id = s.prod_id
3 PW-698 Footwear NIKE — And st.Stype = ‘Outlet’ }74}[/}7%14:
) And p.category = ‘Footwear’

Group by st.region, p.brand }- F—RPH—

ORACLE
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. A AEE

BEHAGEEM: RAF—AFX—IDIa(ELFHLIEIZAT) LDES| (A AEVESH) ZED

A

. 55

Stores

=i=lzl=l= OpZIE 3o

RN ERERERRRREEE

ORACLE

STORE_ID
REGION

(Key Vector)
PROD_ID

BRAND
(Key Vector)

Products Key Vector
(BRAND)

BKey VectorfE THE RSN D
KEHEZIRNT DM AEY
BE 5l (Accumulator) D E AL

Accumulator
Stores Key Vector (REGION)

20

Y

o

)

w || w

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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STORE_ID P%I SALES
enl ol o ol 0
6! 14 L4 [ |29
7 L B
71 2 [
Tl | [| ©key VectorBEBEERLT 1)L
L | H EHIT—HELLGL Key Vector(B
— = [ET01%E%%E

, /4"‘// "">E (Key VectorfE =
/ 5N —FEHHS LIE)
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Vector Group By — ;B & CIEAT D &
SQLX

4

SELECT d.d year, c.c_nation,
sum(lo _revenue - lo supplycost) profit
FROM LINEORDER 1, DATE _DIM d, PART p, SUPPLIER s, CUSTOMER C
WHERE 1.lo orderdate = d.d_datekey

AND 1.lo partkey = p.p_partkey
AND 1.lo suppkey = s.s suppkey
AND 1.lo custkey = c.c_custkey
AND s.s region = 'AMERICA’
AND c.c_region = 'AMERICA’

GROUP BY d.d year, c.c_nation
ORDER BY d.d year, c.c_nation;

ORACLE
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Lesson3: Step5

« CCET RBBITOVTHERELEL=, €L T, In-Memory Column Store BN IEE (T3
ICHE R ZITOCEMNERTEFEL -, TN TIERIZ, OLAPTELEAENS” What
f”OT)—ICBEZRITTHELED,

* CDT—ATHEATAHVI) T HEDHBEI=T7IFrD1FILDRIEZE.
ETOT—EHEALTRLET

CCCCC ight © 2014 Oracle and/or its affiliates. All rights reserved. 101
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« LITMOSQLXZFZEITL T, In-Memory Column StorelZXfLTHOI)—%ZETLET,

Lesson3: Step5

SELECT /*+ parallel(2) NO_VECTOR_TRANSFORM */
d.d_year, c.c_nation, SUM(lo_revenue - lo_supplycost) profit

FROM lineorder |,

date_dim d,

partp,

supplier s,

customer c
WHERE l.lo_orderdate = d.d_datekey AND Il.lo_partkey = p.p_partkey
AND  l.lo_suppkey =s.s suppkey AND l.lo_custkey = c.c_custkey
AND  s.s region = 'AMERICA' AND c.c_region ='AMERICA'
GROUP BY d.d_year, c.c_nation
ORDER BY d.d_year, c.c_nation;

ORACLE
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Lesson3: Step5
« LLTFMDSQLXEFZETTL T, Buffer CachelZxLTHY T —%ZETLET,

ALTER SESSION set inmemory_query = disable;

SELECT /*+ parallel(2) NO_VECTOR_TRANSFORM BUFFER CACHE */
d.d_year, c.c_nation, SUM(lo_revenue - lo_supplycost) profit
FROM lineorder |, date_dim d, part p, suppliers, customerc
WHERE l.lo_orderdate = d.d_datekey AND Il.lo_partkey = p.p_partkey
AND  l.lo_suppkey =s.s suppkey AND l.lo_custkey = c.c_custkey
AND  s.s region = 'AMERICA' AND c.c_region ='AMERICA'
GROUP BY d.d_year, c.c_nation ORDER BY d.d_year, c.c_nation;

ALTER SESSION set inmemory_query = enable;
« FT=l&. SQLRY!) Tkstep5.sqlxETLET,
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« PT)—IELYERICEY  BIEORF U TREBHYF LA BELY—F T—2DE
T2, KUBLDOBERINAMINYET , BEITTIU0ZFHEELTHELELD,

«c EFTISUEERT BHIZIE. SQLRYY) Thsteps 2.5ql&ETLET,

o RIZStepblZiEH AFX VYU EBDIRIED/INTA—IRE MMDETISUIZEKY., E
DESIZE ESELIDOMNEZELELLD,

ORACLE

CCCCC ight © 2014 Oracle and/or its affiliates. All rights reserved. 104



RE

Lesson3: Stepb

* RITTSVDAFr2 (scan) D LEPICHDIEEZRE—F 7 VT T H1=8. Oracleld#
f=1Z” Vector Group By” ELNDA T TAIAFEMEFEALFE L=,

c COEBIE, 2D2DT—ATHERSNTLWSUET, AZ—BEB|ELTNET,

* RAIDITI—ATIHTAALDIVREAFT YU LET . TOME, WHEREA) D K M-HME
BAENnEzd, cORFX Yo THELON=ITT—32ZERAL T, "Key Vector” EFEIX NS5
LWV —A2EENERSNTET . ZDKey Vector(dBloom Filter[ZILTLN T, $FEE&HE
7 OMRAFTVYUBRODEMIAIAFHELTERALET . LOALENEITTIER
<.”GROUP BY”ROEEFHLIE[ZDVTH., T7VMRERF VYU LIZEMNBITOD TIELEL,
AF v ERIFIZITLVET,

* 2DODTI—XTIE, T7IMRDAF YU THLONTATE . TAAVLAVRDAF®Y
UBRFICERL-—BRREBELF T, CO—BFRICIE, TaAV 3 FRDF (SELECT
DREDI) DFERHNEENTVET, CO2DNDTz—XDMERITELY., L
K NEZET . EHORDEELEDONEZKIEICRIELLFT,
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cHWADII—REY VI —DETI T THERTEES,

« #FLUL Y Vector Group By” DENMEZTEFR T H1=8. CONIEZH/INMELTOIT)—ZH
FITLET, StepsMDHII!)—% . Vector Group ByZ{FFHLTEITI B1=8.5QLRY)
T'bstep6.sqlzxzETLET,

SQL> @stepb

e nEL=,

SQL> -- In-Memory Column Store query with In-Memory Aggregation enabled

[.. AHE...]

- FIz, FE{TT 5> TVector Group By PMERSIN TS EFHER T H1-HIZ,. SQLRY

)T bstep6 2.sqlxETLET,
SQL> @step6_2.sql

SQL> connect ssb/ssb

EimehFELT -,

[...$5<.. ]
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[+ ZHE---]
| 1d | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU)| Time | TQ |IN-OUT| PQ Distrib |
| 0 | SELECT STATEMENT I I I I | 28571 (100) | I I I I
| 1 | TEMP TABLE TRANSFORMATION | | | | | | | | | |
| 2| LOAD AS SELECT | | | | | | | | | |
| 3| PX COORDINATOR | | | | | | | | | |
| 4 | PX SEND QG (RANDOM) | :TQ10001 | 7 | 98 | | 8 (25)| 00:00:01 | Q1,01 | P->S | QC (RAND) |
| 5 | BUFFER SORT | | 7 | 98 | | 8 (25)| 00:00:01 | Q1,01 | PCWP | |
| 6 VECTOR GROUP BY | | 7| 98 | | 8 (25)] 00:00:01 | Q1,01 | PCWP | |
| 7 KEY VECTOR CREATE BUFFERED | :Kv0000 | | 2556 | 35784 | | 8 (25)| 00:00:01 | Q1,01 | PCWP | |
| 8 | PX RECEIVE | | 2556 | 25560 | | 7 (15)] 00:00:01 | Q1,01 | PCWP | |
| 9 | PX SEND HASH | :TQ10000 | 2556 | 25560 | | 7 (15)] 00:00:01 | Q1,00 | P->P | HASH |
| 10 | PX BLOCK ITERATOR | | 2556 | 25560 | | 7 (15)] 00:00:01 | Q1,00 | PCWC | |
|* 11 | TABLE AGCESS INMEMORY FULL | DATE_DIM | 2556 | 25560 | | 7 (15)] 00:00:01 | Q1,00 | PCWP | |
| 12 | LOAD AS SELECT | | | | | | | | | |
| 13 | PX COORDINATOR | | | | | | | | | |
| 14 | PX SEND QG (RANDOM) | :TQ20001 | 1| 10 | | 154 (65)| 00:00:01 | Q2,01 | P->S | QC (RAND) |
| 15 | HASH GROUP BY | | 1| 10 | 13M] 154 (55)| 00:00:01 | Q2,01 | PCWP | |
| 16 | PX REGEIVE | | 1| 10 | | 154 (55)| 00:00:01 | Q2,01 | PCWP | |
| 17 | PX SEND HASH | :TQ20000 | 1| 10 | | 154 (55)| 00:00:01 | Q2,00 | P->P | HASH |
| 18 | VECTOR GROUP BY | | 1| 10 | 13M] 154 (55)| 00:00:01 | Q2,00 | PCWP | |
| 19 HASH GROUP_BY | | 1| 10 | | 154 (55)| 00:00:01 | Q2,00 | PCWP | |
| 20 KEY VECTOR GREATE BUFFERED | :Kv0001 | | 1200K| 11M| | 149 (54)| 00:00:01 | Q2,00 | PCWC | |
| 21 PX BLOCK ITERATOR | | 1200K| 7031K]| | 94 (26)| 00:00:01 | Q2,00 | PCWC | |
|* 22 | TABLE AGCESS INMEMORY FULL | PART | 1200K| 7031K]| | 94 (26)] 00:00:01 | Q2,00 | PCWP | |

ORACLE

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. | 107




Lesson3: Stepb

| 23 | LOAD AS SELECT | | | | | | | | | |
| 24 | PX COORDINATOR | | | | | | | | | |
| 25 | PX SEND QC (RANDOM) | :TQ30001 | 1] 22 | | 17 (30)] 00:00:01 | Q3,01 | P->S | QC (RAND) |
| 26 | HASH GROUP BY | | 1] 22 | | 17 (30)| 00:00:01 | Q3,01 | PCWP | |
| 27 | PX RECEIVE | | 1] 22 | | 17 (30)| 00:00:01 | Q3,01 | PCWP | |
| 28 | PX SEND HASH | :TQ30000 | 1] 22 | | 17 (30)| 00:00:01 | Q3,00 | P->P | HASH

| 29 | VECTOR GROUP BY | | 1] 22 | | 17 (30)| 00:00:01 | Q3,00 | PCWP | |
| 30 ] HASH GROUP BY | | 1] 22 | | 17 (30)| 00:00:01 | Q3,00 | PCWP | |
| 31 . | 20051 |  430K]| | 16 (25)] 00:00:01 | Q3,00 | PCWC | |
| 32 | PX BLOCK ITERATOR | | 20051 | 352K| | 15 (20)| 00:00:01 | Q3,00 | PGWC | |
|* 33 | TABLE ACCESS INMEMORY FULL | SUPPLIER | 20051 | 352K]| | 15 (20)] 00:00:01 | Q3,00 | PCWP | |
| 34 | LOAD AS SELECT | | | | | | | | | |
| 35 | PX COORDINATOR | | | | | | | | | |
| 36 | PX SEND QC (RANDOM) | :TQ40001 | 25 | 975 | | 165 (38)] 00:00:01 | Q4,01 | P->S | QC (RAND) |
| 37 | BUFFER SORT | | 25 | 975 | | 165 (38)] 00:00:01 | Q4,01 | PCWP | |
| 38 VECTOR GROUP_BY | 25 | 975 | 13M| 165 (38)| 00:00:01 | Q4,01 | PCWP | |
| 39| KEY VECTOR CREATE BUFFERED :KV0003| | 299K| 11M| | 164 (38)] 00:00:01 | Q4,01 | PCWP | |
| 40 PX RECEIVE | 299K| M| | 150 (32)| 00:00:01 | Q4,01 | PCWP | |
| 41 | PX SEND HASH | :TQ40000 | 299K| M| | 150 (32)] 00:00:01 | Q4,00 | P->P | HASH

| 42 | PX BLOCK ITERATOR | | 299K| M| | 150 (32)] 00:00:01 | Q4,00 | PCWC | |
|* 43 | TABLE ACCESS INMEMORY FULL | CUSTOMER | 299K| M| | 150 (32)| 00:00:01 | Q4,00 | PCWP | |
[ < -]
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PX GOORDINATOR

| 44 | I I I I I I I I I I
| 45 | PX SEND QG (ORDER) | :TQ50004 | 62 | 9300 | | 28228 (54)| 00:00:02 | Q5,04 | P->S | QC (ORDER) |
| 46 | SORT GROUP BY | | 62 | 9300 | | 28228 (54)| 00:00:02 | Q5,04 | PCWP | |
| 47 | PX RECEIVE | | 62 | 9300 | | 28228 (54)| 00:00:02 | Q5,04 | PCWP | |
| 48 | PX SEND RANGE | :T050003 | 62 | 9300 | | 28228 (54)| 00:00:02 | Q5,03 | P->P | RANGE

| 49 | HASH GROUP BY | | 62 | 9300 | | 28228 (54)| 00:00:02 | Q5,03 | PCWP | |
| * 50 | HASH JOIN | | 62 | 9300 | | 28227 (54)| 00:00:02 | Q5,03 | PCWP | |
|* 51 | HASH JOIN | | 62 | 7130 | | 28225 (54)| 00:00:02 | Q5,03 | PCWP | |
|* 52 | HASH JOIN | | 62 | 6510 | | 28223 (54)| 00:00:02 | Q5,03 | PCWP | |
|* 53 | HASH JOIN | | 62 | 5394 | | 28221 (54)| 00:00:02 | Q5,03 | PCWP | |
| 54 | TABLE ACCESS FULL | SYS_TEMP_OFD9D6922_2518F0 | 1| 6 | | 2 (0)| 00:00:01 | Q5,03 | PCWP | |
| 55 | VIEW | VW_VT_80F21617 | 62 | 5022 | | 28218 (54)| 00:00:02 | Q5,03 | PCWP | |
| 56 | HASH GROUP BY | | 62 | 3038 | | 28218 (54)| 00:00:02 | Q5,03 | PCWP | |
| 57 | PX RECEIVE | | 62 | 3038 | | 28218 (54)| 00:00:02 | Q5,03 | PCWP | |
| 58 | PX SEND HASH | :TQ50000 | 62 | 3038 | | 28218 (54)| 00:00:02 | Q5,00 | P->P | HASH

| 59 | VECTOR GROUP BY | | 62 | 3038 | | 28218 (54)| 00:00:02 | Q5,00 | PCWP | |
| 60 | HASH GROUP RY I | 62 | 3038 | | 28218 (54)| 00:00:02 | Q5,00 | PCWP | |
| 61|l KEY VECTOR USE | :Kv0000 | 19M|  930M| | 26608 (51)| 00:00:02 | @5,00 | PCWC | |
| 62| KEY VECTOR USE | :KvV0001 | 19M|  854M| | 26604 (51)| 00:00:02 | Q5,00 | PCWC | |
| 63| KEY VECTOR USE | :Kv0003 | 19M|  778M| | 26600 (51)| 00:00:02 | Q5,00 | PCWC | |
| 64|l KEY VECTOR USE | :KV0002 | 60M| 2146M| | 26596 (51)| 00:00:02 | Q5,00 | PCWC | |
| 65 ] PX BLOCK ITERATOR | | 300M| 9441M| | 26183 (50) | 00:00:02 | @5,00 | PCWC | |
|* 66 | TABLE ACCESS INMEMORY FULL| LINEORDER | 300M| 9441M| | 26183 (50) | 00:00:02 | Q5,00 | PCWP | |
| 67 | TABLE ACCESS FULL | SYS_TEMP_OFD9D6923_2518F0 | 1| 18 | | 2 (0)| 00:00:01 | Q5,03 | PCWP | |
| 68 | PX RECEIVE | | 7| 70 | | 2 (0)| 00:00:01 | Q5,03 | PCWP | |
| 69 | PX SEND BROADCAST | :TQ50001 | 7| 70 | | 2 (0)| 00:00:01 | Q5,01 | P->P | BROADCAST |
| 70 | PX BLOCK ITERATOR | | 7| 70 | | 2 (0)| 00:00:01 | Q5,01 | PCWC | |
|* 71 | TABLE ACCESS FULL | SYS_TEMP_OFD9D6921_2518F0 | 7| 70 | | 2 (0)| 00:00:01 | Q5,01 | PCWP | |
| 72 | PX RECEIVE | | 25 | 875 | | 2 (0)| 00:00:01 | Q5,03 | PCWP | |
| 73 | PX SEND BROADCAST | :TQ50002 | 25 | 875 | | 2 (0)| 00:00:01 | Q5,02 | P->P | BROADCAST |
| 74 | PX BLOCK ITERATOR | | 25 | 875 | | 2 (0)| 00:00:01 | Q5,02 | PCWC | |
|* 75 | TABLE ACCESS FULL | SYS_TEMP_OFD9D6924_2518F0 | 25 | 875 | | 2 (0)| 00:00:01 | Q5,02 | PCWP | |
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[ 6]
Predicate Information (identified by operation id):
11 - inmemory(:Z>=:Z AND :7<=:7)

[..EES..]

66 - inmemory(:Z>=:Z AND :Z<=:Z AND
(SYS_OP_KEY_VECTOR_FILTER("L"."LO_SUPPKEY",:KV0002) AND
SYS_OP_KEY VECTOR_FILTER("L"."LO_CUSTKEY",:KV0003) AND

SYS_OP_KEY VECTOR_FILTER("L"."LO_PARTKEY",:KV0001) AND
SYS_OP_KEY VECTOR_FILTER("L"."LO_ORDERDATE",:KV0000)))
filter((SYS_OP_KEY_VECTOR_FILTER("L"."LO_SUPPKEY",:KV0002) AND
SYS_OP_KEY VECTOR_FILTER("L"."LO_CUSTKEY",:KV0003) AND
SYS_OP_KEY VECTOR_FILTER("L"."LO_PARTKEY",:KV0001) AND
SYS_OP_KEY VECTOR_FILTER("L"."LO_ORDERDATE",:KV0000)))
[.. B8]

- Degree of Parallelism is 2 because of hint
- vector transformation used for this statement

ORACLE

RE

* LINEORDERZR[Z#E 21 Bloom Filter
ZHEAT 50 HYIZ., "KEY
VECTOR”HDMER SN, RSN T
L\éhth\ﬁﬁmu\—cgia— -if:\ KEY
VECTORDYERL D ERIZHT L L Wector
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» Vector Group By DENMEZEO— ’Dﬁﬁwbibé:’)o o)X, VT )—%HsRL. £TD
HREZI—IZX T H6ERDE DR R T Bhéﬂlﬁ’é%i?‘

« F£f=. §E&XIn-Memory Column Store&Buffer Cache D /INTA—I U AN EFLLER T S
MHYI[Z. Vector Group ByDFER/IEFERTNTA—T U RELBRLET,

c IL[THLEHIZLH =0T —EFH LW DER MR T 516, SQLRY!) Tk
step7.sqlZx@EITLET .

SQL> @step7
Eﬁéni LT: o

SQL> -- In-Memory Column Store query with vector group by

[.LL F&HB8...]

o RIZ.SQLRO') T bstep? 2.5sq|1%FE{TF A ET. Vector Group BYDEITIT T HER
TZE9Y,
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Vector Group by — Step 1

c BTFAAIVRD
Axyobxr—-RHHh—
DYERK

s F—RPF—Fa( %
ETIHE=HIZFAIN
['VECTOR GROUP BY ]
ZHalREICLET

ORACLE

| Id | Operation | Name |
| 0 | SELECT STATEMENT | |
| 1| TEMP TABLE TRANSFORMATION | |
| 2| LOAD AS SELECT | |
| 3]  PX COORDINATOR | |
| 4| PX SEND QC (RANDOM) | :TQ10001 |
| 5| BUFFER SORT | |
| 6 | VECTOR GROUP BY | |
| 7] KEY VECTOR CREATE BUFFERED | :KV0000 |
| 8 | PX RECEIVE | |
| 9| PX SEND HASH | :TQ10000 |
| 10 | PX BLOCK ITERATOR | |
|* 11 | TABLE ACCESS INMEMORY FULL | DATE_DIM |
| 12| LOAD AS SELECT | |
| 13|  PX COORDINATOR | |
| 14 | PX SEND QC (RANDOM) | :TQ20001 |
| 15 | HASH GROUP BY | |
| 16 | PX RECEIVE | |
| 17 | PX SEND HASH | :T020000 |
| 18 | VECTOR GROUP BY | |
| 19 | HASH GROUP BY | |
| 20 | KEY VECTOR CREATE BUFFERED | :KV0001 |
| 21 | PX BLOCK ITERATOR | |
|% 22 | TABLE ACCESS INMEMORY FULL | PART |
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| 1d | Operation | Name |

| 0 | SELECT STATEMENT | |

| 1| TEMP TABLE TRANSFORMATION | |

| 2| LOAD AS SELECT | |

— oS ~ | 3|  PX COORDINATOR | |

¢ T'f)‘/ /3 /Z=_'*=Z75‘b~ | 4| PX SEND QC (RANDOM) | :TQ10001 |
o= — 3 ¢ 5 BUFFER SORT

BHTHATONILTIE | | § | |

2 STy . | 6| VECTOR GROUP BY | |

BRENBATUoRIRZIER | | 71 KEY VECTOR CREATE BUFFERED | :KV0000 |

| 8 | PX RECEIVE | |

(TEMP TABLE | 9| PX SEND HASH | :TQ10000 |

| 10 | PX BLOCK ITERATOR | |

TRANSFORMATION) |% 11 | TABLE ACCESS INMEMORY FULL | DATE_DIM |

| 12 | LOAD AS SELECT | |

— N, _ p | 13|  PX COORDINATOR | |

c ZDTURIEIZ ct(')‘fﬁg | 14|  PX SEND QC (RANDOM) | 720001 |

s\‘ —

,r‘/JEJ:L)ij%E/]( | 15 | HASH GROUP BY | |

| 16 | PX RECEIVE | |

T%);&f)‘_f | 17 | PX SEND HASH | :TQ20000 |

| 18 | VECTOR GROUP BY | |

| 19 | HASH GROUP BY | |

| 20 | KEY VECTOR CREATE BUFFERED | :KV0001 |

| 21 | PX BLOCK ITERATOR | |

| % 22 | TABLE ACCESS INMEMORY FULL | PART |
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|*% 50 | HASH JOIN | |

| 51 | PX RECEIVE | |

| 52 | PX SEND BROADCAST | :TQ50000 |

| 53 | PX BLOCK ITERATOR | |

|% 54 | TABLE ACCESS FULL | SYS_TEMP_OFD9D6932_2518F0 |

|*% 55 | HASH JOIN | |

| 56 | PX RECEIVE | |

| 57 | PX SEND BROADCAST | :TQ50001 |

RS L | 58 | PX BLOCK ITERATOR | |

¢ :\: ’\7/5%—% ;& 1%;1 |% 59 | TABLE ACCESS FULL | SYS_TEMP_OFD9D692F 2518F0 |

LINEORDERZTRZ R ¥ [* 60 | HASH JOIN | |

v | 61 | TABLE ACCESS FULL | SYS_TEMP_OFD9D6931_2518F0 |

|% 62 | HASH JOIN | |

. N == = | 63 | TABLE ACCESS FULL | SYS_TEMP_OFD9D6930_2518F0 |

Zf\"‘(’/ﬁ:%’&%n‘fﬂ% | 64 | VIEW | VW_VT_80F21617 |

AL TSI 5 | |
= 4= + A

T/ 7|_\7U i'*%knn = | 67 | PX SEND HASH | :TQ50002 |

| 68 | VECTOR GROUP BY | |

| 69 | HASH GROUP BY | |

| 70 | KEY VECTOR USE | :KV0000 |

| 71 | KEY VECTOR USE | :KV0001 |

| 72 | KEY VECTOR USE | :KV0003 |

| 73 | KEY VECTOR USE | :KV0002 |

| 74 | PX BLOCK ITERATOR | |

|% 75 | TABLE ACCESS INMEMORY FULL| LINEORDER |
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VRA—EE (TIL—L- T4 [F ROFFEENEZE
I7IENRAXT A URDITAILINIBIZEHL , LWEZEZE LT D

I

v R4 —Group Byl Group By CTRLIEBINSITHMIERE
ZLMGSICFIASND

v RJBZ—Group BylE 77UV FRD A LREIEFICEEHERE A Al EE
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VAT L AR DAE)— S A X(L[INMEMORY_SIZEJ CEHRESN D
s BT ENATFIZEKY, WELGEZFEDIERATIEE

VAT L AT 2T ARIZIZTINMEMORY 1B EZRTET S
» ALTER TABLE <x&R %> INMEMORY;

VAHAS L AT AOO—FIXIPRIORITYIEE THIEI SN S
~J—h—-TOERYERTETSHLITLY . BRIO I EHA AT EE

VAT L ANTZEFEHELG S X" INMEMORY _QUERY"/NTA—4
F7-1% "NO_INMEMORY"E > hZ&{#]

v'VSIM_SEGMENT, VSMYSTATZ £ D TAHT L AT DR R ER
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