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AR : In-Memory Option
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IMOFHFEZRS UL EIE (In-Memory Storage Index )

IMO{LALEVER 5B & &8 ( Bloom Filter)
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1 . A0 L (EIERERETT ?

SQLESD :

SQL> select min(test id), max(test_id),
2 min (org_id) , max(org id)
3 from alex.alex test;

EFRAmMTIT

IMIFfERI TR



HIE : A0S IEAERT 2

SQLESD :
SQL> select min(test id), max(test_id),
2 min(org id) , max(org id)
3 from alex.alex test;
SQLEAIFIHER. :
COST CPU_TIME ELAPSED TIME DISK_READS BUFFER_GETS
1T fFE 1655009 68678559 68868544 0 6102958
IR 63273 104984 104292 0 15
AR 26 654 660 0 406864

SERNFIHER

v A0 B (SRR AR ST

v BIRERERIMIB T e

WAL B R I EEIM CU AT ERD

746 IM{T3314

session logical reads 6102958
session logical reads — IM 0 6103106, !
IM scan CUs columns accessed 0
IM scan rows 0
IM scan rows valid 0

206609165 | v PEAGEFHEMFITEHASHTHARE |

206609165 | .
. NEHE
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fi1d - 400 (S1ERERETT ?

SQLIEG] :
SQL> select min(test id), max(test_id),
2 min(org id) , max(org id)

from alex.alex test;

Elapsed Cpu 10 Buffer Read Read
Time(s) Time(s) | Waits(s) Gets Reqs Bytes

FULL SCAN 47759

BUFFER CACHE 69 68 0.19 1 6M 0 0
DIRECT PATH 87 61 26 1 6M 47751 47G
IN-MEM SCAN 0.13 0.13 0 1 15 5 90112
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Bt - S FEES

In-Memory Storage Index :
FifvsIM coL_cuflE , AILAEEBRIIMCUREIATE,
A LAERIEIMCURSEIRFHEICR THE/ME. BXE. KEZBHFER.

SQL> select objd, tsn, length, dictionary entries entries,
2 minimum value minval, maximum value maxval
3 from vSim col cu;
OBJD TSN LENGTH ENTRIES MINVAL MAXVAL
92937 6 6648708 533688 C40C365A21 C50A082A2F0A
92937 6 744758 951 31 373030303137
92937 6 984 3 3031 3032
92937 6 2303894 157580 786EQ0COE021019 78950A0F0A3601

IMCUSIERIXERE | RRAO0raclefEEiRINENSBHMEIEZMFIRISINERS| , H#2Ba5]
#HP |, XBERAISLAIF A AT FEERESIRTT600 S (ERIKHERTTE.
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IMOZES | &=IALLES :

1358 TEgERAHEEN ( cache)

XA FR5IHm RFEEE
BFRX S 1.00 1381 75.10
BISFNERX 7 100 21.86 75.35
MIN/MAX 1.00 0.20 659.20

xR Rsm REEE
1515348 1.00 773 8530
25554 1.00 6.28 4.24
4519548 1.00 1.48 2.15

e )
SR RSUME P

15HERR 1.00 421  15.18
251HER 1.00 3.80 15.05
ABHERR 1.00 339 1580
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0.00
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0.00
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0.00

REFROE  WRSEE s ATEEE

659.20
13.87>-10 21.86°-35 0.20 I
N ||
BHRX BISFIEX 2 MIN/MAX
XA wE3EE ewEEE
773 6.284.24 148215
| W
151954H 2545340 4515348
EeXREE eE3EE swNEEE
15.18 15.05 15.80
421 3.80 3.39
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IMOfnf&E g Ess

IMOBRM E1ILILEED -

R R3\EE 2 KNEEE . S :
TRELEM 1.00 3.61 2.97 | Id | Operation | Name
| & 1.00 35.19 30.40
_kﬁﬁlﬁ | 0 | SELECT STATEMENT | l
=RERTEME 1.00 3.54 6.42 | 1| SORT AGGREGATE l l
| 2| NESTED LOOPS | |
RLEAH wESE o IR [* 3 |  INDEX FAST FULL SCAN| ALEX SALES l
[+ 4| INDEX UNIQUE SCAN | PK_ALEX TEST I
40 35.19
30.4
30
. TAEERMREEE -
10 €40 | Id | Operation | Name
3.61 297 3.54
O e | 0 | SELECT STATEMENT | |
0 | 1| SORT AGGREGATE | l
TREREM TREEEM SRETEM [* 2 | HASH JOIN I [
| 3 JOIN FILTER CREATE | :BF0O000 I
TR [* 4 | TABLE ACCESS INMEMORY FULL| }'\LEX_SALES [
SQL> select count(x.test_id) :* g : JOIN FIngRSgSE 0 : 'BFOOOOS :
5 from alex.alex test £, TABLE ACCESS INMEMORY FULL| ALEX TEST

3 alex.alex sales x
4 where t.test id = x.test id
5 and x.test id like '11%';
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SIMDKEAE

gpun

SIMDXEXMERIE
» HEER (INR) 5FLR (AR NRSIHTEEERCENNABHEEAELR , IMOETFSIMD
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SQL> SEI
2 E
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SIMDZXEAME

| Id | Operation | Name I
| 0 | SELECT STATEMENT | |
| 1 | TEMP TABLE TRANSFORMATION | |
| 2| LOAD AS SELECT | SYS_TEMP_OFD9D66E7_9322468 |

| 3| VECTOR GROUP BY | |
| 4 | KEY VECTOR CREATE BUFFERED | :KV0000 |
| 5 | TABLE ACCESS INMEMORY FULL | ALEX ORG_ID l
| 6 | LOAD AS SELECT | SYS_TEMP_OFD9D66ES_9322468 |
| 7 1 VECTOR GROUP BY | |
| 8 | KEY VECTOR CREATE BUFFERED | :KV0O0O01 |
| 9 | TABLE ACCESS INMEMORY FULL | ALEX CREATED BY l
| 10 | HASH GROUP BY | |
[* 11 | HASH JOIN | |
[* 12 | TABLE ACCESS FULL | SYS_TEMP_OFD9D66E7_9322468 |
[* 13 | HASH JOIN | |
| 14 | TABLE ACCESS FULL | SYS_TEMP_OFD9D66E8_9322468 |
| 15 | VIEW | VW_VT_1B35BAOF |
| 16 | VECTOR GROUP BY | |
| 17 | HASH GROUP BY | |
| 18 | KEY VECTOR USE | :KV0O001 |
| 19 | KEY VECTOR USE | :KV0000 |
[* 20 | TABLE ACCESS INMEMORY FULL| ALEX_TASK l
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SIMDK =41

=RERRSETHNLE

Elapsed Buffer Read Read
HILEO) Tlme(s Walts(s) Gets Reqgs Bytes

FULL SCAN (cache) 0.13 1 6M 0 0

STAR TRANS (cache) 491 4.80 0.11 1 524k 2125 65M

IN-MEM SCAN (cache) 2.27 2.25 0.00 1 55 2 16384
IN-MEM SCAN$TLTHI T -
| 1d | Operation Name | Rows | Cost | Time | Start | Execs | Rows | Read | Read | Write | Write | Mem | Activity | Activity Detail |
| | | | (Estim) | | Active(s) | Active | | (Actual) | Regs | Bytes | Reqs | Bytes | (Max) | (%) | (# samples) |
| 0 | SELECT STATEMENT | | | | 11 2 | 11 13 | | | | | | | |
| 1| TEMP TABLE TRANSFORMATION | | | | 1] +2 | 11 13 | | | | | | | |
| 21 LOAD AS SELECT | | | | 1] +0 | 1] 2 | | | | 8192 | | | |
| 31 VECTOR GROUP BY | | 11| 101 | 1| +0 | 1] 11 | | | | | 7168 | | |
| 4] KEY VECTOR CREATE BUFFERED | :RV0000 | | | 1] +0 | 11 560 | | | | | 28672 | | |
| 51 TABLE ACCESS INMEMORY FULL | ALEX_ORG_ID | 560 | 11 11 +0 | 11 560 | | | | | | | |
| 61 LOAD AS SELECT | | | | 1] +0 | 1| 2 | | | | 8192 | | | |
| 71 VECTOR GROUP BY | | 11 | 102 | 1| +0 | 1] 11 | | | | | 9216 | | |
| 81 KEY VECTOR CREATE BUFFERED | :KV0001 | | | 1] +0 | 11 1224 | | | | | 65536 | | |
| 91 TABLE ACCESS INMEMORY FULL | ALEX_CREATED_BY | 1224 | 11 11 +0 | 11 1224 | | | | | | | |
| 10 | HASH GROUP BY | | 13 | 67055 | 1] +2 | 1] 13 | | | | | m | | |
| 11 | HASH JOIN | | 13 | 67054 | 1] +2 | 1] 13 | | | | | 831K | | |
| 12 | HASH JOIN | | 12 | 67052 | 1] +2 | 1] 13 | | | | | m | | |
| 13 | TABLE ACCESS FULL | SYS_TEMP_OFDID66AE_96B9C90 | 10 | 21 1] +2 | 1] 11 | 1] 8192 | | | | | |
| 14 | VIEW | VW_VT_1B35BAOF | 13 | 67050 | 1] +2 | 1] 13 | | | | | | | |
| 15 | VECTOR GROUP BY | | 13 | 67050 | 1] +2 | 1] 13 | | | | | 13312 | | |
| 16 | HASH GROUP BY | | 13 | 67050 | 11 +2 | 1] 0| | | | | | | |
| 17 | KEY VECTOR USE | :RV0000 | | | 1] +2 | 11 572K | | | | | | | |
| 18 | KEY VECTOR USE | :RVOOOL | | | 1] +2 | 11 572K | | | | | | | |
| 19 | TABLE ACCESS INMEMORY FULL | ALEX TASK | 534K | 64544 | 2 | +2 | 11 572K | | | | | | 100.00 | in memory (2) |
| 20 | TABLE ACCESS FULL | SYS_TEMP_OFDID66AF_96B9C90 | 11 | 21 1] +2 | 1| 11 | 1] 8192 | | | | | |
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=485!

IMOFIZ E4aRv4 5!

E4Es! i% AR

NO MEMCOMPRESS HUETIESS ({BRAN T HINAFHES | BATFhE
B—CEEEE. )

MEMCOMPRESS FOR DML B/ NRAIRIELE | BFITDMLERIERIMERENUIL.

MEMCOMPRESS FOR QUERY LOW EUHEDERE (REE )

MEMCOMPRESS FOR QUERY HIGH FAMREIUL | RRTREE XEELELL.

MEMCOMPRESS FOR CAPACITY LOW IEEANTRERE.

MEMCOMPRESS FOR CAPACITY HIGH RIERTE | EhEANESEL.

v IMO#(THIZUESER . RKEALEAIS2~ 20BN ETE | MNBURTE4RHK BRI , ERHRE
THIETERE R,
v MEMCOMPRESS FOR CAPACITY HIGHEXEFELLEAX | (BEEEIIMEE LASEAKRNESS.
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IMOFIZ [ E48Rv 5!

et L]

CRITICAL HIEREEFTFFRORHE |, IMXISHE B EINER.

HIGH CRITICALE BRI INE SRS |, IR=TERENS , BalilEizHRaITR,

MEDIUM CRITICAL, HIGHZEBIRISRINFSE  MIRZTEES , BaliiEixRsIM TR,

LOW CRITICAL, HIGH, MEDIUMZ RIS INETerkia , WIR=AERH , BaniiEiz®
AN,

NONE ZRBINREE , SIMIREE—XITEAT , INRTEEE |, ARIZIIRAYINEL.

v IEREER , ROTEEEREIARNONERS | IRAEUEESIFZAIE,
v TFREINERIS |, ATLUSEAFEICER  FIMAINE , RANEEESAREICPUTE.



EAEXI LML,

SR IIE EE i -
» LA AFRALEX TESTAB , SRBIERLLH1.16~6.51 , BAFRRLOMEEL,
- MIIEGEE ESRE | FRE10MNEHE | NS SRR 2 IEELA) EFHEss,

10 ALEX_TEST 206,609,165 46.61 40.09 NO MEMCOMPRESS 191 1.16
10 ALEX_TEST 206,609,165 46.61 38.79 FOR DML 199 1.20
10 ALEX_TEST 206,609,165 46.61 18.59 FOR QUERY LOW 436 2.51
10 ALEX_TEST 206,609,165 46.61 14.6 FOR QUERY HIGH 456 3.19
10 ALEX_TEST 206,609,165 46.61 9.8 FOR CAPACITY LOW 612 4.76
10 ALEX_TEST 206,609,165 46.61 7.16 FOR CAPACITY HIGH 692 6.51
800 8.00
600 /, - 1 6.00
400 = 319 ——— —— 4.00
/ 251
200 1 46— 0 — — — —— 2.00
0 0.00
NO MEMCOMPRESS FOR DML FOR QUERY LOW FOR QUERY HIGH FOR CAPACITY LOW FOR CAPACITY HIGH

[E4ELE  —e—NNERATIE (s )
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BEidtopap<L il , AT AEWNnnHIEH T IMEUREINEANSIZS |,
BIFEEFECPURIRR , 10MWnnniff2 L& &5 T — MB4ECPU,
H—UERR T SR INEII AT LAESE IS ERT AT,




SUENNZES

P FEEGRLAE S

DECLARE
1 blkent cmp PLS INTEGER; N N oy ] [l A = AR
1 blkent uncmp PLS INTEGER; - Etﬁli*ﬁmtﬁjﬂmﬁﬂ
1 row cmp PLS INTEGER; b, — N b —
1 row uncmp PLS INTEGER; JE‘[T&UJ_&%@;EJ&{T{E
1 cmp ratio PLS INTEGER;

- 2 VY
l_comptype_str VARCHAR2 (100) ; % , }ﬁzgﬁ%ﬁﬂko
comp ratio allrows NUMBER := -1;

BEGIN NS =
dbms compression.get compression ratio( r gizzg{iﬁﬁo
—-—- Input parameters
scratchtbsname => ‘ALEXTBS',
ownname => 'ALEX',
objname => ‘ALEX TEST',

SQL> select segment name,

dbms_compression. 2 round (bytes / 1024 / 1024 / 1024, 2) seg size,
— 3 round (inmemory size / 1024 / 1024 / 1024, 2) inmem size,
4 round (bytes not populated / 1024 / 1024 / 1024, 2) progress_size,
5 inmemory compression inmemory comp,
6 populate status
7 from v$im segments;
SEGMENT NAME SEG SIZE INMEM SIZE PROGRESS SIZE INMEMORY COMP POPULATE STATUS

. CMP3$92937 46.87 14.8 16.23 FOR QUERY LOW STARTED
dbms compression.

dbms output.Put line('The IM compression ratio is ' [| 1 cmp ratio);
END;




EAEXI LML,

IMO5S[EZEDBE4ERTLY, :
> TFHIRIMOSExadata t , MBS AEEZR (E4ERIZI35GBA/N ) BIRTHEMR SR,

15.00

12.30

m Exadata
m IMO

query high capacity low capacity high
» THIAIMOSHANAL | WSS ERIKFEZRAISILLANSER.

| & | EX0\(GB) | EFAN (GB) FEtEL

93.41 FOR QUERY HIGH 2.69
67.78 FOR CAPACITY LOW 3.71
e 251.37 52.37 SAP HANA 4.80

51.53FOR CAPACITY HIGH 4.88



HESEK

B35 (Fact Table ) #tE25%4 .

» XTOLAPRIR AR , BINESLRAVILESEURE | ROEMENSESITA.
- BEER, SR LERSHENZS| , HESHET , 2FMRERS]  EhSHEHERE.
- HIREFHESELRE | LA EHIERERS| , BETLSKIESRERESD , HiEe 7SR

FE BERE X (GB)

ZR5 | 4EPRAS | BEEFRAIA/INEK , EIUSHAAE.
FolE S#H(s)

#BFSl (s) FINERF (s) Z2HE (s)

iE—  EES|, B8 1305.01 0 0 1305.01

TASK TEST 535 : B§#¢ , Eg%a| 2.25 5 198.53 35.48 0 234.01

HiE= B8, SIRERF 198.53 0 90 288.53

FiE— @RS, B8 18000 0 0 18000

TASK_TEST [55%= : &%, E@%15| 46.61 5 3512.57 6949.2 0 10461.77

HiE= B8, SIRERE 3512.57 0 436 3948.57

2GEWMESE Q0GR ESE

1500 20000
1000 15000
10000
>00 5000
0 0

Tik— FiE= Hik=
RS (s) WERS|(s) #AIREEF(s)

Fit—
S (s)

FiEZ
mEZES| (s)

BiE=

nHIREEF (s)



RAChHY;

IMOEFRACZEMIAN > Fo TN

> AR ( pXFE ) IMCUsHIFE
- AUTO ( BAIA)
- BY ROWID RANGE

- BY {SUB}PARTITION

-

r B

- DISTRIBUTEFAIEHIMCUZERACT
HAMEIA TR

- DISTRIBUTE ALLZFRENMNMCUERT
BRACT RIFfiEEIZ
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H 4= B9 I BEX A
REBIRE

ERRGFEDENL

> BIHREEEREHFSNEF , IMOBSIMDEIRARRESBitmap 2ERIREITH A
BEfETT3~4MF

> HEXNEHAEENE , SIMDRIMEENEFHRBIRSS ;

> AT, FEAREIIRARIAHE | Bitmap 2R R RERREPCGAZIE,

TPS ( ERES)
14.00
12.00 P — ———— -
10.00

8.00
6.00 /

4.00 e

2.00
/

0.00
1 5101520 | 25|30 |35 |40 |45 50 55|60 | 65|70 75 80| 8 | 90 | 95 | 100

—SIMD |0.35/2.13|4.60/6.55(9.38/10.0(11.0/11.0/11.5|114|11.1|11.7|11.2/11.3|11.3|11.5/10.6|11.0/11.0|11.2|11.1

BITMAP|0.17|0.95|2.682.97|3.97|4.53|5.47|5.23|4.27 |3.92 | 4.87 |1 4.65|4.95|4.77 |4.98|4.90  5.67 | 4.57 |4.83|4.28 | 4.93




HARRESATE

LE%#Z@% Sl
» OLTPHARYEESAE  iESHFIMOARYITNFE  BEBRARIMEES S | AT LA IFLL,

> In-Mem#ZZNo-Index{XE10%~20%RItRETFE , FIFMEFRHIFUHAR R A REIRK.

> TmBitmape , EADMLEERHTEZS AR , HIK=ZE/enqg: TX - row lock contentionZ&E(EFHY
8] , BBUK4ERE T IRIAR,

» ZFrA , IMORAHIRBEBRZRS INA—F | IEXEESZAIENSE , EEAIMON4EFERLE=HN |, B
BB FEMFIEDMUSIER SRS —EUE.

TPS (1 EEH)

3000.00

2500.00 [

2000.00 / ~~—_ I

1500.00 / e

1000.00 /

500.00 ,_/_

0.00
1 5 10 20 30 40 50 60 70 80 90 | 100

——Bitmap | 313.47 | 17137 | 280.92 | 180.87 | 132.93 | 110.10 | 99.02 | 86.12 | 75.58 | 58.40 | 5545 | 48.45

In-Mem | 96.80 |1151.98|2252.52|1724.50|1694.57 1582.62|1482.73 | 1419.53|1394.55| 1317.48 | 1312.52|1388.22
——No-Index| 386.10 |2726.63 | 2499.65 | 2072.22|1955.83 | 1787.60 | 1826.05 | 1899.27 | 1603.57 | 1751.45 | 1623.23 | 1645.05




HRFEESAIE

Top 10 Foreground Events by Total Wait Time

Event

buffer busy waits 3,801 916 40 4K
eng: TX - row lock contention 1,525 423 16.3K
DB CPU 4572.7
latch: cache buffers chains 1,900,989 9726
log file switch (checkpoint incomplete) 63 55.8

Top 10 Foreground Events by Total Wait Time

buffer busy waits 89,034 1871.5
IN buffer busy 174,513 4563
DB CPU 3804
latch: cache buffers chains 105,736 106.4
db file sequential read 1,763 6.5

Top 10 Foreground Events by Total Wait Time

g L L roaivsirme o Tiat i

269 Concurrency

buffer busy waits 113,255

DB CPU 2424
latch: cache buffers chains 137,140 796
buffer deadlock 35,088 26
library cache: mutex X 2645 1.8
log file sync 566 1.4
log file switch completion 22 ki
db file sequential read 289 3
eng: S0 - contention 440 5
cursor: pin S 245 3

10.62
&.47

.31
633.19

21.02
2.84

1.M
3.70

17.52

0.58
0.07
.67
245
35.76
1.82
1.04
1.25

| Waits | Total Wait Time (sec) | Wait Avg(ms) Wait Class

86.1 Concurren
26.8 Application
T.r
1.6 Concurrency
.1 Configuration

66.2 Concurrency
17.5 Concurren
13.4
3.6 Concurrency
2 User 'O

108

3.5 Concurrency
.1 Other
.1 Concurrency
A Commit
.0 Configuration
.0 User 1O
.0 Configuration
.0 Concurrency

Bitmap , ToplOZFEFEH .
HILAKE/enqg: TX - row lock
contentionZ1FE14

BRMERE N IREERE.

In-Mem , ToplOZFEFEHE4 : N
HEFREAR Abuffer busy waits
246, EHITIM buffer busy
B9 | Itk A0racle4EHPIMCU
journal>RERIESUE—EGZRT A |
R MRE N ERIRE. Y,

No-Index , Topl0FFEH -
vzl (|=t SEE,W




SHAMH S
I1E6 3 152
fn-MemigRERS RATRHENR
izzz izzzzz - BEERARULGS (SR
00s e} 100000 AT, GEENE ) BAERN
N oo BERIMISEORET.
o - E RSB
HmSﬂ%ﬂ%%S@%ﬂ%@Eﬂ%%%@g 100 , MEARSEAAFEES
——SIMD ——TX 18, ANEfEAATRATR.
I - BitmaplUiRERET , Sk
RS RS A T TPSHFHAIR
20.00 200.00
1000 oo > iﬁMemagtmm#%E— SEES
10.00 100.00 WHERER , BFE5
5.00 T S L B RRATETPSEHTRA
0.00 r(g;q cascoucussoroEoas 0.00 ;ﬁg& EIRT RIS 7B BitmaphRYi
—Bitmap —TX ~ B0, IMOSIFMISEIRAHE

R RRBR KA.






