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Database In-Memory h3Zh<&Z 5

Operation | Name | Lin... | Estimated R... | Cost | Timeline(24s) |Executi... |Actua| Rows | Memory (... | Temp (Max) |O ‘ I0 Reque... ‘ I0B... | Activity %
|| Bl SELECT STATEMENT 0 . 5 12
|/ B PXCOORDINATOR 1 . 5 12
@ B PXSEND QC (RANDOM) :TQ10002 2 9 646K . 2 12
) B HASH GROUP BY 3 9 646K . 2 12 2MB
i B PX RECEIVE 4 9 646K . 2 24
i B PX SEND HASH :TQ10001 5 9 646K . 2 24 )
74 Bl HASH GROUP BY 6 9 pqpk —— 2 24 3MB M0
74 B HASH JOIN 7 8,994K 46K | 2 9,148K 4MB & 208
] 1 JOIN FILTER CREATE :BF0000 8 206 233 ° 2 40K )
] TABLE ACCESS FULL SUPPLIER 9 206 233 * 2 40K
i Bl HASH JOIN 10 44M  papK 2 9,841K 2MB & Ws3:
] = JOIN FILTER CREATE :BF0001 11 366 21 © 2 732 )
] B PX RECEIVE 12 366 21 © 2 732
) (- PX SEND BROADCAST :TQ10000 13 366 21 . 2 732
(138 El PX SELECTOR 14 . 2 366 )
s - TABLE ACCESS FULL DATE_DIM 15 366 21 . 2 366
\ 7
(3% =1 JOIN FILTER USE :BFO000 16 300M  pqpK |—— 2 9,841K ) )
i =1 JOIN FILTER USE :BFO001 17 300M  pqpK — 2 9,841K &
i = PX BLOCK ITERATOR 18 300M  pqpK — 2 9,841K
\iﬁ} - TABLE ACCESS FULL LINEORDER 19 300M  pqpK — 35 9,841K I 33K e 3368 [ 79 Py

ORACLE
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Database In-Memory DI MVELNET A

Operation | Name | Lin... | Estimated R... | Cost | Timeline(24s) |Executi... |Actua| Rows | Memory (... |Temp (Max) |O ‘ I0 Reque... ‘ I0B... | Activity %
|| Bl SELECT STATEMENT 0 . 5 12
|/ B PXCOORDINATOR 1 . 5 12
4 B PXSEND QC (RANDOM) :TQ10002 2 9 646K . 2 12
) El HASH GROUP BY 3 9 646K . 2 12 2MB
5% El PX RECEIVE 4 9 646K . 2 24
o El PX SEND HASH :TQ10001 5 9 646K . 2 24 )
t541] Bl HASH GROUP BY 6 9 pqpK | ————— 2 24 3MB M 10
t541] B HASH JOIN 7 8,994K 46K I 2 9,148K 4MB & 208
7Y 1 JOIN FILTER CREATE :BFO000 8 206 233 * 2 40K )
74 TABLE ACCESS FULL SUPPLIER 9 206 233 * 2 40K
t541] £l HASH JOIN 10 44M  papK 2 9,841K 2MB L2 Hs33
ik 1 JOIN FILTER CREATE :BFO001 11 366 20008 2 732 )
t541] Bl PX RECEIVE 12 366 21 ® 2 732
) El PX SEND BROADCAST :TQ10000 13 366 21 . 2 732
i El PX SELECTOR 14 . 2 366
5] L TABLE ACCESS FULL DATE_DIM 15 366 21 . 2 366
i = JOIN FILTER USE :BF0000 16 300M papk W (e— 2 9,841K &
i3] =1 JOIN FILTER USE :BFO001 17 300M papK — 2 9,841K e
i B PX BLOCK ITERATOR 18 300M pqpK |e——— 2 9,841K
i L TABLE ACCESS FULL LINEORDER 19 300M pqpK | e——— 35 9,841K s 33K e 3368 [ 79

ORACLE
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Database In-Memory MZh ML ECAH

Operation | Name |Lin... ‘Estimated ‘ Cost | Timeline(589s) |Execu... | Actual R... |Memory | Temp (... IL| 10 Requ... ‘ 10 ... | Activity %
B NESTED LOOPS 12 8,994K Q25K “emm——— 1 9,148K | .17 -
Bl BITMAP CONVERSION TO ROWIDS 13 8,094K 10K “em————— 1 9,148K | .17
El BITMAP AND 14 T 1 569
El BITMAP MERGE 15 T — 1 768 51MB | 52
El BITMAP KEY ITERATION 16 : 1 15K
B VIEW index$_joing_079 17 366 g ! 1 366
El- HASH JOIN 18 : 1 366 2MB
e Il BITMAP CONVERSION TO R... 19 366 i 1 366 B
/ BITMAP INDEX SINGLE VAL... DATE_DIM_YEAR_BMI3 20 : 1 1
INDEX FAST FULL SCAN DATE_DIM_DATEKEY_U1 2 366 g ! 1 2,556
BITMAP INDEX RANGE SCAN LINEORDER_DATE_BMI1 2 : 366 15K
El BITMAP MERGE 23 T — 1 1,381 239MB 433

El BITMAP KEY ITERATION 24 : 1 80K
= VIEW index$_joing_082 25 20K 213 1 20K

El- HASH JOIN 26 : 1 20K 2MB -
Il BITMAP CONVERSION TO R... 27 20K 3! 1 20K
BITMAP INDEX SINGLE VAL... SUPPLIER_REGION_BMI3 28 : 1 5
INDEX FAST FULL SCAN SUPPLIER U1 29 20K 262 1 100K
\ BITMAP INDEX RANGE SCAN LINEORDER_SUPPLIER_BMI2 30 : 20K 80K

N TABLE ACCESS BY USER ROWID LINEORDER 31 1 gjoK See— 1M 9,148K b 2,592K i 25GE N o3 B

<]\

ORACLE

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

SN\

DW_PART.DATE_DIM

P * D_DATEKEY DATE
D_DATE VARCHAR2 (18 BYTE)

D_DAYOFWEEK VARCHAR2 (10 BYTE)
D_MONTH VARCHAR2 (9 BYTE)
D_YEAR NUMBER
D_YEARMONTHNUM NUMBER
D_YEARMONTH VARCHAR2 (7 BYTE)
D_DAYNUMINWEEK NUMBER
D_DAYNUMINMONTH NUMBER
D_DAYNUMINYEAR NUMBER
D_MONTHNUMINYEAR NUMBER
D_WEEKNUMINYEAR NUMBER

D_SELLINGSEASON
D_LASTDAYINWEEKFL
D_LASTDAYINMONTHFL
D_HOLIDAYFL
D_WEEKDAYFL

VARCHAR2 (12 BYTE)
VARCHAR?2 (1 BYTE)
VARCHAR2 (1 BYTE)
VARCHAR2 (1 BYTE)
VARCHAR2 (1 BYTE)

5> DATE_DIM_PK (D_DATEKEY)

\

& DATE_DIM_PK (D_DATEKEY)

N 7

/

DW_PART.SUPPLIER

P * S_SUPPKEY  NUMBER
S_NAME VARCHAR?2 (25 BYTE)
S_ADDRESS ~ VARCHAR?2 (25 BYTE)
s_CITy VARCHAR2 (10 BYTE)
S_NATION VARCHAR?2 (15 BYTE)
S_REGION VARCHAR2 (12 BYTE)
S_PHONE VARCHAR?2 (15 BYTE)

P

DW_PART.LINEORDER

R ]

% % o

LO_ORDERKEY NUMBER

LO_LINENUMBER NUMBER
LO_CUSTKEY NUMBER
LO_PARTKEY NUMBER
LO_SUPPKEY NUMBER
LO_ORDERDATE DATE

LO_ORDERPRIORITY
LO_SHIPPRIORITY

VARCHAR2 (15 BYTE)
VARCHAR2 (1 BYTE)

LO_QUANTITY NUMBER
LO_EXTENDEDPRICE NUMBER
LO_ORDTOTALPRICE ~ NUMBER
LO_DISCOUNT NUMBER
LO_REVENUE NUMBER
LO_SUPPLYCOST NUMBER

LO_TAX NUMBER
LO_COMMITDATE DATE

LO_SHIPMODE VARCHAR2 (10 BYTE)

~

-

DW_PART.CUSTOMER

~

S/

N

= SUPPLIER_PK (S_SUPPKEY)

& SUPPLIER_PK (S_SUPPKEY)

- J

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

P * C_CUSTKEY NUMBER
C_NAME VARCHAR?2 (25 BYTE)
C_ADDRESS VARCHAR2 (25 BYTE)
c_crry VARCHAR2 (10 BYTE)
C_NATION VARCHAR?2 (15 BYTE)
C_REGION VARCHAR?2 (12 BYTE)
C_PHONE VARCHAR2 (15 BYTE)
C_MKTSEGMENT  VARCHAR2 (10 BYTE)
S 5> CUSTOMER_PK (C_CUSTKEY)
& CUSTOMER_PK (C_CUSTKEY)
DW_PART.PART
P * P_PARTKEY NUMBER
P_NAME VARCHAR? (22 BYTE)
P_MFGR VARCHAR?2 (6 BYTE)
HP P_CATEGORY  VARCHAR?2 (7 BYTE)
P_BRAND1 VARCHAR?2 (9 BYTE)
P_COLOR VARCHAR?2 (11 BYTE)
P_TYPE VARCHAR?2 (25 BYTE)
} P_SIZE NUMBER
P_CONTAINER  VARCHAR2 (10 BYTE)
3 PART_PK (P_PARTKEY)
& PART_PK (P_PARTKEY)

A

22



HBIAIERI— )T ) —DFEE

SELECT

FROM
JOIN
JOIN
JOIN
JOIN

WHERE
AND

GROUP BY

ORDER BY

d sellingseason, p_category, s region,
SUM(1lo_extendedprice)

lineorder

customer ON lo_custkey = c_custkey
date_dim ON lo _orderdate = d datekey
part ON lo_partkey = p_partkey
supplier ON lo_suppkey = s _suppkey

d year IN (1993, 1994, 1995)

p_container IN ('JUMBO PACK")
d sellingseason, p_category, s region
d sellingseason, p_category, s region

ORACLE

7V bREZER

S RTOFA AV AV RE
BELT, RA—FIER

BN T4IL 2% ER
EREETHIADY—FER
ThEd 51 H % &R
JI—E T Bz ER
V—MEFRZER
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il #9

o #EEFX—(ZIL NOT NULL HIF9ZEDIT5

o TAALAVRDFEET—IZIZ
FX—H1%9 (PK) D15

« TJ7IOPRDEEEF—IZIE
ZSHRESMHHI (FK) 22115

ORACLE
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NOT NULL %%

 lineorderR D &1TIZ
customerRMNSA[{ITRET ?

* NOT NULL FlFIAZEL VKR T
lo_custkeyFI AANULLT=& ?

* lo_custkeyZl] A NOT NULL D &=,
customerERDA[{TERBEIT A7

* NOT NULL I [Za XM HMBEELN

ORACLE

FROM lineorder

JOIN customer ON lo _custkey = c_custkey

SQL> DESC lineorder
Name Null?

LO_CUSTKEY  NOT NULL

SQL> DESC customer
Name Null?

C_CUSTKEY NOT NULL

NUMBER

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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PKHI 9 & FKHI Y

© T4 A3 URITIEPKHEIFIA L E
o« T7URRICIZFKHIFI A D E

.+ HHDIREED =6 DR 5| ZHIFR

o HIFDSREXETL/ETHIZRIET S

. HFSICRELYRIZDITH

o A TTAAFIZREYHEDFHIFIE
EfEStED

ORACLE

ALTER TABLE customer
ADD CONSTRAINT customer pk
PRIMARY KEY (c_custkey) RELY;

ALTER TABLE lineorder

ADD CONSTRAINT lo_customer pk
FOREIGN KEY (lo_custkey)
REFERENCES customer (c_custkey)
RELY DISABLE NOVALIDATE;

ALTER SYSTEM
SET QUERY_REWRITE_INTEGRITY = TRUSTED;

PK/FKEIRIBS D BN TIE, T7 7R DT
FAALL AL RO SBT UTEHEES

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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ETL/ELTEFDFKHIFNER R E

© HRIDEINESNIARET
ESXo->TT—A2%5KiIT 57

o HIFIARELYE—FRDEE,. T7IRRIC
INSERTEN =T —3FESEFET H ?

- BHOsQLIL. customerzI(Z
FEL7E LMo _custkeyFI D EZ
lineorderRMOIERFET 5,
DFEY., FKHFIERZR DTS

ORACLE

SELECT *
FROM  lineorder
LEFT OUTER JOIN customer
ON lo _custkey = c_custkey
WHERE c¢_custkey IS NULL;

28



ETL/ELTEFDFKHIFNER R R

s BT A AT IAUKRIZHT B
lineorderzk M [G 5% 5E+ AI BE

s BT AADT I3 URIZEELEL
%F—@JONIE ZlineorderEMNHLIRET

ORACLE

SELECT
FROM
LEFT
ON
LEFT
ON
LEFT
ON
LEFT
ON
WHERE
OR
OR
OR

*

lineorder

OUTER JOIN customer

lo custkey = c_custkey
OUTER JOIN date_dim

lo _orderdate = d_datekey
OUTER JOIN part

lo _partkey = p_ partkey
OUTER JOIN supplier

lo suppkey = s _suppkey
c_custkey IS NULL

d datekey IS NULL
p_partkey IS NULL
s_suppkey IS NULL;

Copyright © 2014 Oracle an

d/or its affiliates. All rights reserved. |
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ETL/ELTEF D PKHIFIERIEE

B 7T PRI H958 )

EHET—R2DROWIDD

O—FEICEET —42%

MR T E 1EZERFAE BRI 2 A&
SELECT  pk, COUNT(*) SELECT  pk, COUNT(*), SELECT column_list
FROM dirty data MAX (ROWID) FROM (

GROUP BY pk FROM dirty data SELECT

HAVING  COUNT(*) > 1; GROUP BY pk d.*,

HAVING  COUNT(*) > 1;

ROW_NUMBER() OVER (
PARTITION BY pk
ORDER BY load time DESC
) rowno
FROM dirty data d

)
WHERE rowno = 1;

ORACLE

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. | 30



—\\ 9 ﬁlj

* PKEIEFKANIERIL T —4ET

7‘3:”'*1»‘357‘8:'57‘8:[:\ FROM lineorder
JOIN customer ON lo custkey = c_custkey
© PKIIEFKIIDT—REDFEL SQL> DESC lineorder
Bl TERTnILXEnEiy Name Null? Type
R ﬁljgﬁ:?ﬁjxl\o)ﬁu/ﬂzo)fh LO_ CUSTKEY NOT NULL NUMBER
SQL> DESC customer
Name Null? Type
C_CUSTKEY NOT NULL NUMBER(11)

ORACLE

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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T—AMI vs. T—REIE
- T—RMI
— FLWLWRIZT—F2ZMILEMNSINSERTT S
— BELTWTFRIAEEL 1EBE
—FALIR A -A— FEEIRGER/E—FDHYHR—k
« T—REILE
~-RBILRATT—ERZLEH
— UPDATE, DELETE
— I TICHEELTWAT—2-JOVvIDNERIZLE;F—/N\—AYKR
- RBonf-ltHisEt—F

ORACLE
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T—42AnIsaL

A4 LY kR -O—FDFERAE
— APPENDEFTEBIZT S
— CREATE TABLE ... AS SELECT TIXT7# Lk

s HERX ALY NR-O—FHZDH
—INYIT7 Xy aDIN(/I\R
—REDO / UNDO®D Al i

— R—Iw9[E#&E. Hybrid Columnar Compression [ZiAZE
— /NTLUJVINSERTIZWAZE

ORACLE

Copyright © 2014 Oracle and/or its affiliates. All rights reserve
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DELETEDZH z

ALTER SESSION ENABLE PARALLEL DML;

DELETE FROM tx log
WHERE symbol = "JAVA';

COMMIT;

ALTER SESSION ENABLE PARALLEL DML;
INSERT /*+ APPEND */ INTO tx_log new
SELECT * FROM tx_log

WHERE symbol <> "JAVA';

COMMIT;

»ALTER TABLE tx_log RENAME TO tx_log old;

ALTER TABLE tx _log new RENAME TO tx_ log;
EF
ALTER TABLE tx_log
EXCHANGE PARTITION part 201409
WITH TABLE tx_log new;

ORACLE

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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UPDATED E#2 7

ALTER SESSION ENABLE PARALLEL DML;

UPDATE sales ledger

SET tax_rate = 8
WHERE tax_rate = 5

AND sales date >= DATE '2014-04-01';
COMMIT,

ALTER SESSION ENABLE PARALLEL DML,

INSERT /*+ APPEND */ INTO

sales ledger new

SELECT coll, col2, col3,
CASE

» WHEN tax_rate = 5

AND sales date >= DATE '2014-04-01'
THEN 8
ELSE tax_rate
END tax_rate
FROM sales ledger;

ORACLE

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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SRR EE S Y NOP- ¥

* DBMS_STATS7 AL —U v Z{F H, ANALYZEOT U RIXEALZLY

» AUTO SAMPLE SIZEZ{E FF
— KYIEFELENDV (Number of Distinct Values) ¥, KYUERICENB TES
— B METINEN AT BRIZH D
— FRFRET ISR AN AT BRIZ75 5
—FILWLWERN S LMNFERTTREIZES

ORACLE




I HRET IS

s IN—=T A AVRIFN—T43-LAJLE
Ja—N)LLRNIILDIFETHLE

~MADRN—=T42aVITT V=0T ENBHSQLDIGE .
IN—T 423U & E

~BREDIN—T42aVITT =0T ENBHSQALDEE .
J0—/\)LifEt =% A

B ETEERLIZE S ORNEEIE

- EBENTN—T 123V DHDFEDIENSN, L/ T REER
—ERENT=2 /T RET B—NILIREHZT—

ORACLE
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IR HRETUNEE vs. FFIB N IRETINE

- HRA—FIN5H60H 7D
* 60/\—T 43>
- 1H H7=Y100517T

BEGIN
DBMS STATS.SET TABLE PREFS(
USER, 'table name',
"INCREMANTAL', 'TRUE'
)5
END;
/

ORACLE

Time (MM:SS.S)

No. of Partitions

—Incremental=False

—Incremental=True

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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Rl ET AN SR

- TIOAILLTIE.
IN—T 423 FRD
HIN—T4avlE
)T ILIZIREENT S

- [[EIRFFRETUNE TIE
HIN—T 423 % RIFFIZURE
cINSUILEITYRIEEICE
/;—7‘-493‘/75%%(7‘;“&%(:
r=Ey)

ORACLE

ERS

Al

BEGIN
DBMS_STATS.SET GLOBAL_PREFS(
' CONCURRENT', 'TRUE'
)s
END;
/

ALTER SYSTEM SET JOB_QUEUE_PROCESSES = 8;

39



HhaRARET
« 2FEFEDYLARIRET
— BT I—T#HEt

- B AR EICHBEMELAHIIGEEIC. TDRMEF T TAIAHTIZIRET S
- MEFREAETRETF 4
- B EA—D—¢LEEEETIL
- St
* WHEREAJIZEKAMEHON TS EEZ, ADEROMETEIMGET D

— UPPER(emp_last name) = 'SHIBATA'

ORACLE
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SR AT

c AO—I)LEHFE=IE
INFIDEEDAFHND

c TEERBFDERNT S LAHY
1T I—TDERNT S LD
BE . IIL—T#HE X
Errngly

ORACLE

SELECT
DBMS STATS.CREATE_EXTENDED STATS(
USER, 'cars', '(maker, model)’

)
FROM dual;

SELECT
DBMS STATS.CREATE_EXTENDED STATS(
USER, ‘'emp', '(UPPER(emp_last name))'

)
FROM dual;
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1. DBMS_STATS.
GATHER_TABLE_STATS

2. DBMS_STATS.SEED COL_USAGE
BRI DR EL LUV EHR DR
3. ’JI') —MNDELT
4. DBMS STATS.REPORT COL USAGE
— F|EAFEERLR—FDVERK

5. DBMS_STATS.
CREATE _EXTENDED_STATS
(user, 'table name')

—3{ABE D5 Dextension T =E

ORACLE

COLUMN USAGE REPORT FOR SH.CUSTOMERS_TEST

1. COUNTRY_ID : EQ
2. CUST_CITY : EQ
3. CUST_STATE_PROVINCE : EQ
4. (CUST_CITY, CUST_STATE_PROVINCE,

COUNTRY ID) : FILTER
5. (CUST_STATE_PROVINCE, COUNTRY_ID) : GROUP_BY

EXTENSIONS FOR SH.CUSTOMERS_TEST

1. (CUST_CITY, CUST_STATE_PROVINCE, COUNTRY_ID)
: SYS_STUMZ$C3AIHLPBROI#SKA58H N created

2. (CUST_STATE_PROVINCE, COUNTRY_ID)
: SYS_STU#SH#WF25Z#QAHIHE#MOFFMM_ created
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ORACLE

1. CREATE TABLE

2. ZEORICHLTHETZIF
3,

4. ZORITHLTYI)—EST

DBMS_STATS.SEED COL USAGE

—ERAMNT S LD ELZI DR
515 I—TD1ERL
1. DBMS_STATS.REPORT COL USAGE

2. DBMS_STATS.
CREATE_EXTENDED STATS

6. BHRMETDERE

7. T—&-0—T427

8. T—ADMETIEEHRD IS

—TIHILMET

9. &5|MDIERKL
—HLARYIZKLELGSIE
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ALTER SESSION
SET STAR_TRANSFORMATION_ENABLED
= TRUE
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SELECT

FROM
JOIN
JOIN
JOIN
JOIN

WHERE
AND

d sellingseason, p category, s region,
SUM(1lo_extendedprice)

lineorder

customer ON lo_custkey = c_custkey
date_dim ON lo _orderdate = d _datekey
part ON lo_partkey = p_partkey
supplier ON lo suppkey = s suppkey

d year IN (1993, 1994, 1995)
p_container IN ('JUMBO PACK")

GROUP BY d_sellingseason, p_category, s_region
ORDER BY d_sellingseason, p_category, s_region;

SELECT

FROM
WHERE

I'} AND

GROUP BY
ORDER BY

d sellingseason, p category, s region,
SUM(1lo_extendedprice)
lineorder
lo orderdate IN (

SELECT d_datekey

FROM date_dim

WHERE d_year IN (1993, 1994, 1995)
)
lo_partkey IN (

SELECT p_partkey

FROM part

WHERE p_container IN ('JUMBO PACK")
)
d_sellingseason, p_category, s_region
d sellingseason, p_category, s region;

ORACLE
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Operation

Object Name

Predicate information

ELECT STATEMENT
TEMP TABLE TRANSFORMATION
LOAD AS SELECT
TABLE ACCESS FULL
LOAD AS SELECT
TABLE ACCESS FULL

SYS_TEMP_@FD9FCA@9_7D1FC714
DATE_DIM
SYS_TEMP_@FD9IFCA@A_7D1FC714
PART

D_YEAR IN ( 1993, 1994, 1995 )

P_CONTAINER = 'JUMBO PACK'

SORT GROUP BY
HASH JOIN
TABLE ACCESS FULL
HASH JOIN
TABLE ACCESS FULL
HASH JOIN
TABLE ACCESS FULL
VIEW
NESTED LOOPS

SYS_TEMP_@FD9IFCA@A_7D1FC714

SYS_TEMP_@FDIFCA@9_7D1FC714

SUPPLIER
VW_ST_F981A0CC

LO_PARTKEY = P_PARTKEY

LO_ORDERDATE = D_DATEKEY

LO_SUPPKEY = S_SUPPKEY

PARTITION RANGE SUBQUERY
///'> BITMAP CONVERSION TO ROWIDS
BITMAP AND
BITMAP MERGE
BITMAP KEY ITERATION
BUFFER SORT
TABLE ACCESS FULL
BITMAP INDEX RANGE SCAN
BITMAP MERGE
BITMAP KEY ITERATION
BUFFER SORT

TABLE ACCESS FULL
BITMAP INDEX RANGE SCAN

SYS_TEMP_@FDIFCA@9_7D1FC714
LO_DATE_B

SYS_TEMP_@FD9IFCA@A_7D1FC714
LO_PART_B

LO_ORDERDATE = D_DATEKEY

LO_PARTKEY = P_PARTKEY

/ CE—"

-
—

customer

lineorder

supplier

)

TABLE ACCESS BY USER ROWID

LINEORDER

ORACLE

SELECT d_sellingseason, p_category, s_region,
SUM(1lo_extendedprice)
FROM lineorder
JOIN customer ON lo_custkey = c_custkey
JOIN date_dim ON lo_orderdate = d_datekey
JOIN part ON lo_partkey = p_partkey
JOIN supplier ON lo suppkey = s suppkey
WHERE d_year IN (1993, 1994, 1995)
AND p_container IN ('JUMBO PACK')
GROUP BY d_sellingseason, p_category, s_region
ORDER BY d_sellingseason, p_category, s_region
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Operation

Object Name

Predicate information

SELECT STATEMENT
TEMP TABLE TRANSFORMATION
LOAD AS SELECT
TABLE ACCESS FULL
LOAD AS SELECT
TABLE ACCESS FULL
SORT GROUP BY

SYS_TEMP_@FD9FCA@9_7D1FC714
DATE_DIM
SYS_TEMP_@FD9IFCA@A_7D1FC714
PART

D_YEAR IN ( 1993, 1994, 1995 )

P_CONTAINER = 'JUMBO PACK"'

HASH JOIN LO_PARTKEY = P_PARTKEY
TABLE ACCESS FULL SYS_TEMP_OFD9FCAQA_7D1FC714
HASH JOIN LO_ORDERDATE = D_DATEKEY
TABLE ACCESS FULL SYS_TEMP_OFD9FCAQ9_7D1FC714
HASH JOIN LO_SUPPKEY = S_SUPPKEY
TABLE ACCESS FULL SUPPLIER
VIEW VW_ST_F981A0CC

NESTED LOOPS
PARTITION RANGE SUBQUERY

BITMAP CONVERSION TO ROWIDS
BITMAP AND
BITMAP MERGE
BITMAP KEY ITERATION
BUFFER SORT
TABLE ACCESS FULL
BITMAP INDEX RANGE SCAN
BITMAP MERGE
BITMAP KEY ITERATION
BUFFER SORT
TABLE ACCESS FULL
BITMAP INDEX RANGE SCAN

SYS_TEMP_@FDIFCA@9_7D1FC714
LO_DATE_B

SYS_TEMP_@FD9FCA@A_7D1FC714
LO_PART B

LO_ORDERDATE = D_DATEKEY

LO_PARTKEY = P_PARTKEY

TABLE ACCESS BY USER ROWID

LINEORDER

ORACLE

|‘%H%|%‘%‘\

customer

lineorder

supplier

SELECT d_sellingseason, p_category, s_region,
ice)
r EROM lineorder )
JOIN customer ON lo_custkey = c_custkey
JOIN date_dim ON lo_orderdate = d_datekey
JOIN part ON lo_partkey = p_partkey
JOIN supplier ON lo suppkey = s suppkey
(|_WHERE d_year IN (1993, 1994, 1995) |
AND p_container IN ('JUMBO PACK')
GROUP BY d_sellingseason, p_category, s_region
ORDER BY d_sellingseason, p_category, s_region
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Operation Object Name Predicate information
SELECT STATEMENT

TEMP TABLE TRANSFORMATION
LOAD AS SELECT SYS_TEMP_@FDIFCA@9_7D1FC714
TABLE ACCESS FULL DATE_DIM D_YEAR IN ( 1993, 1994, 1995 )
LOAD AS SELECT SYS_TEMP_@FDIFCA@A_7D1FC714
TABLE ACCESS FULL PART P_CONTAINER = 'JUMBO PACK'
SORT GROUP BY :
HASH JOIN LO_PARTKEY = P_PARTKEY lineorder
TABLE ACCESS FULL SYS_TEMP_OFDOFCAGA_7D1FC714
HASH JOIN LO_ORDERDATE = D_DATEKEY
TABLE ACCESS FULL SYS_TEMP_OFD9FCA@9_7D1FC714
HASH JOIN LO_SUPPKEY = S_SUPPKEY
TABLE ACCESS FULL SUPPLIER p———
VIEW VW_ST_F981ABCC

NESTED LOOPS
PARTITION RANGE SUBQUERY
BITMAP CONVERSION TO ROWIDS
BITMAP AND
BITMAP MERGE
BITMAP KEY ITERATION

SELECT d_sellingseason, p_category, s_region,
SUM(1lo_extendedprice)

BUFFER SORT FROM lineorder

TABLE ACCESS FULL SYS_TEMP_OFD9FCA@9_7D1FC714 JOIN = -

BITMAP INDEX RANGE SCAN LO_DATE_B LO_ORDERDATE = D_DATEKEY JOIN date_dim ON lo_orderdate = d_datekey

JOIN part ON lo_partkey = p_partkey

BLTHAP MERGE JOIN supplier ON lo suppkey = s suppkey
BITMARTKEVEITIERATION WHERE d_year IN (1993, 1994, 1995)

BUFFER SORT AND p_container IN ('JUMBO PACK')

TABLE ACCESS FULL SYS_TEMP_OFD9FCAQA_7D1FC714 GROUP BY d_sellingseason, p_category, s_region

BITMAP INDEX RANGE SCAN LO_PART B LO_PARTKEY = P_PARTKEY ORDER BY d_sellingseason, p_category, s_region

TABLE ACCESS BY USER ROWID LINEORDER

ORACLE
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Operation

Object Name

Predicate information

[ SELECT STATEMENT

TEMP TABLE TRANSFORMATION
LOAD AS SELECT
TABLE ACCESS FULL
LOAD AS SELECT
TABLE ACCESS FULL

SYS_TEMP_@FD9FCA@9_7D1FC714
DATE_DIM
SYS_TEMP_@FD9IFCA@A_7D1FC714
PART

D_YEAR IN ( 1993, 1994, 1995 )

P_CONTAINER = 'JUMBO PACK"'

[ SORT GROUP BY

HASH JOIN
TABLE ACCESS FULL
HASH JOIN
TABLE ACCESS FULL
HASH JOIN
TABLE ACCESS FULL
VIEW
NESTED LOOPS
PARTITION RANGE SUBQUERY
BITMAP CONVERSION TO ROWIDS
BITMAP AND
BITMAP MERGE
BITMAP KEY ITERATION
BUFFER SORT
TABLE ACCESS FULL
BITMAP INDEX RANGE SCAN
BITMAP MERGE
BITMAP KEY ITERATION
BUFFER SORT
TABLE ACCESS FULL
BITMAP INDEX RANGE SCAN
TABLE ACCESS BY USER ROWID

SYS_TEMP_@FD9IFCA@A_7D1FC714

SYS_TEMP_@FDIFCA@9_7D1FC714

SUPPLIER
VW_ST_F981A0CC

SYS_TEMP_@FDIFCA@9_7D1FC714
LO_DATE_B

SYS_TEMP_@FD9FCA@A_7D1FC714
LO_PART_B
LINEORDER

LO_PARTKEY = P_PARTKEY

LO_ORDERDATE = D_DATEKEY

LO_SUPPKEY = S_SUPPKEY

LO_ORDERDATE = D_DATEKEY

LO_PARTKEY = P_PARTKEY

customer

lineorder

supplier

SELECT d_sellingseason, p_category, s_region,
SUM(1lo_extendedprice)
[~ FROM Tineorder

JOIN customer ON lo_custkey = c_custkey
JOIN date_dim ON lo_orderdate = d_datekey
JOIN part ON lo_partkey = p_partkey
JOIN supplier ON lo_suppkey = s_suppkey

WHERE d_year IN (1993, 1994, 1995)
AND p_container TN ('JUMBO PACK')

GROUP BY d_sellingseason, p_category, s_region

ORDER BY d_sellingseason, p_category, s_region

ORACLE
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TEMP TABLE TRANSFORMATION

LOAD AS SELECT SYS_TEMP_@FD9FCA@9_7D1FC714 5 — | 75\ h\ é /XT !
TABLE ACCESS FULL DATE_DIM D_YEAR IN ( 1993, 1994, 1995 )

LOAD AS SELECT SYS_TEMP_@FD9IFCA@A_7D1FC714
TABLE ACCESS FULL PART P_CONTAINER = 'JUMBO PACK'
SORT GROUP BY ~ — L
HASH JOIN LO_PARTKEY = P_PARTKEY ] 7 77 7 I\ i b\ b 5 1T€ L L
TABLE ACCESS FULL SYS_TEMP_@FD9IFCA@A_7D1FC714 - - 2 S
HASH JOIN LO_ORDERDATE = D_DATEKEY % h b h‘
TABLE ACCESS FULL SYS_TEMP_@FDIFCA@9_7D1FC714
HASH JOIN LO_SUPPKEY = S_SUPPKEY o ~ _
TABLE ACCESS FULL SUPPLIER / \‘y77 " #JV‘\JVJ_ ‘ ~
VIEW VW_ST_F981A0CC

NESTED LOOPS 't -~ g -
[ PARTITION RANGE SUBQUERY ] % 0 L \ fd\ h\ O T‘ b
BITMAP CONVERSION TO ROWIDS
BITMAP AND 1E-|- *i\ b\ b\ é ?
BITMAP MERGE

BITMAP KEY ITERATION
BUFFER SORT

TABLE ACCESS FULL SYS_TEMP_OFDIFCA@9_7D1FC714 ° 10075 % |_ _d— é 7l-~ ~
BITMAP INDEX RANGE SCAN LO_DATE_B LO_ORDERDATE = D_DATEKEY 1T 1] L]

BITMAP MERGE

BITMAP KEY ITERATION 1—_[ *’l\ 75\ 75\ % ’?

BUFFER SORT

TABLE ACCESS FULL SYS_TEMP_OFDOFCA®@A_7D1FC714
BITMAP INDEX RANGE SCAN LO_PART_B LO_PARTKEY = P_PARTKEY
[ TABLE ACCESS BY USER ROWID LINEORDER ]

ORACLE
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General Time & Wait Statistics 10 Statistics
SQL Text SELECT /*+ MONITOR STAR_TRANSFORMATION(LI D Duration 3.9m Buffer Gets 3,412K
Execution Started Thu Oct 9, 2014 11:43:29 AM Database Time 4.7m Re S
Last Refresh Time Thu Oct 9, 2014 11:47:24 AM PL/SQL & Java Os

Executiolr;sleor ;mam Activity % Cell Offload Efficiency 9 #&Hj'?i’d) %L\QIU_—G
: 3.9 M5 TS

Fetch Calls 43

T 74)b9j§0)777|‘§]5\6
Ny AITHE I 50 H

= R ARTEEE o
| B BITMAP CONVERSION TO ROWIDS 7N I
B BITMAP AND
e I7URRDSH LIOA
{1 BITMAP KEY ITERATION 19 36 6,570
& BUFFER SORT 20 — 35 39K %%ﬁFﬁﬁ%lﬁ&’)—CL\é
TABLE ACCESS FULL SYS_TEMP_OFD9FCA07_7D1FC714 21 959 3! 1 1,095
| BITMAP INDEX RANGE SCAN ~ LO_DATE B 2 I 30k 6,570 13,321
El BITMAP MERGE 23 e 5 213 3MB
] BITMAP KEY ITERATION 24 — 3 14K
Bl BUFFER SORT 25 s 36 1,084K 1MB
TABLE ACCESS FULL SYS_TEMP_OFD9FCA08_7D1FC714 26 30K 25 1 30K
| BITMAP INDEX RANGE SCAN  LO_PART_B 27 PR 084t 714K 1 173K
" TABLE ACCESS BY USER ROWID LINEORDER 28 1 340 ESSSSE 57561 3,413K 515K 7GB I 65
v

ORACLE
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Operation Object Name Predicate information
SELECT STATEMENT
SORT GROUP BY
HASH JOIN LO_SUPPKEY =S_SUPPKEY
TABLE ACCESS STORAGE FULL SUPPLIER
HASH JOIN
JOIN FILTER CREATE :BFO001 )
PART JOIN FILTER CREATE :BFO000 LO_ORDERDATE = D_DATEKEY
TABLE ACCESS STORAGE FULL DATE_DIM D_YEARIN (1993, 1994, 1995 )
HASH JOIN
JOIN FILTER CREATE :BFO002 LO_PARTKEY = P_PARTKEY
TABLE ACCESS STORAGE FULL PART P_CONTAINER = 'JUMBO PACK'
JOIN FILTER USE :BFO001
JOIN FILTER USE :BFO002
PARTITION RANGE JOIN-FILTER
TABLE ACCESS STORAGE FULL LINEORDER :BFO000

ORACLE

/ CE—"

S
date_dim =
———

customer

lineorder

supplier

d_sellingseason, p_category, s_region,

ON lo_custkey = c_custkey

= d_datekey
ON lo_partkey = p_partkey
ON lo suppkey = s suppke

SELECT
SUM(1lo_extendedprice)
FROM lineorder
JOIN customer
JOIN date_dim ON lo_orderdate
JOIN part
JOIN supplier
WHERE d_year IN (1993, 1994, 1995)
AND p_container IN ('JUMBO PACK')
GROUP — B
ORDER BY d_sellingseason, p_category, s_region

— >
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- {4514 (False Positive) [Zdh A DY {&, 1\, 5}
#PZ1E (False Negative) (7301 %
NEDQ R (FELN) TaI)LA T T 171270710 o o
*{A,B,C,D,E, F} M5 0 1w6 7
A&BkC?":H’j%LT:L\ S AR
—{A,B,C} DT AA AV REFEST
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T4ILALT=0Y EENTLSMELNGLY
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RAT Y : T7IORRNLDE:

part customer
Operation Object Name Predicate information
SELECT STATEMENT

SORT GROUP BY

L
LLi

HASH JOIN LO_SUPPKEY = S_SUPPKEY
TABLE ACCESS STORAGE FULL SUPPLIER lineorder

HASH JOIN

JOIN FILTER CREATE :BF0O001

PART JOIN FILTER CREATE :BFO000 LO_ORDERDATE = D_DATEKEY

TABLE ACCESS STORAGE FULL DATE_DIM D_YEARIN (1993, 1994, 1995)

HASH JOIN

JOIN FILTER CREATE :BF0002 LO_PARTKEY = P_PARTKEY date_dim supplier
TABLE ACCESS STORAGE FULL PART P_CONTAINER = 'JUMBO PACK'

JOIN FILTER USE :BF0001

JOIN FILTER USE :BF0002

PARTITION RANGE JOIN-FILTER

TABLE ACCESS STORAGE FULL LINEORDER :BF0000 5

SELECT d_sellingseason, p_category, s_region,
SUM(1lo_extendedprice)
[~ FROM Iineorder N\

JOIN customer ON lo_custkey = c_custkey

JOIN date_dim ON lo_orderdate = d_datekey
JOIN part ON lo_partkey = p_partkey
JOIN supplier ON lo_suppkey = s_suppkey

WHERE d_year IN (1993, 1994, 1995) Y,
AND p_container IN ('JUMBO PACK')

GROUP BY d_sellingseason, p_category, s_region
ORDER BY d_sellingseason, p_category, s_region

ORACLE
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lineorder

Operation Object Name Predicate information
SELECT STATEMENT
SORT GROUP BY
HASH JOIN LO_SUPPKEY = S_SUPPKEY
TABLE ACCESS STORAGE FULL SUPPLIER
HASH JOIN
JOIN FILTER CREATE :BFOO01
PART JOIN FILTER CREATE :BFO000 LO_ORDERDATE = D_DATEKEY
TABLE ACCESS STORAGE FULL DATE_DIM D_YEARIN (1993, 1994, 1995)
HASH JOIN ]
JOIN FILTER CREATE :BF0002 LO_PARTKEY = P_PARTKEY
TABLE ACCESS STORAGE FULL PART P_CONTAINER = 'JUMBO PACK'
JOIN FILTER USE :BFO001
JOIN FILTER USE :BF0002
PARTITION RANGE JOIN-FILTER
TABLE ACCESS STORAGE FULL LINEORDER :BFO000

supplier

ORACLE

SELECT d_sellingseason, p_category, s_region,
SUM(1lo_extendedprice)
EROM lineorder

JOIN

JOIN date_dim ON lo:orderdate =_d_datekey
JOIN part

ON lo_partkey = p_partkey
JOIN supplier ON lo suppkey = s suppkey

WHERE d_year IN (1993, 1994, 1995)

AND p_container IN ('JUMBO PACK')
GROUP BY d_sellingseason, p_category, s_region
ORDER BY d_sellingseason, p_category, s_region
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Predicate information

[

Operation Object Name
SELECT STATEMENT
SORT GROUP BY
HASH JOIN
TABLE ACCESS STORAGE FULL SUPPLIER
HASH JOIN
JOIN FILTER CREATE :BFO001
PART JOIN FILTER CREATE :BFOO00
TABLE ACCESS STORAGE FULL DATE_DIM
HASH JOIN
JOIN FILTER CREATE :BFO002
TABLE ACCESS STORAGE FULL PART
JOIN FILTER USE :BFO001
JOIN FILTER USE :BFO002
PARTITION RANGE JOIN-FILTER
TABLE ACCESS STORAGE FULL LINEORDER

LO_SUPPKEY =5_SUPPKEY

LO_ORDERDATE = D_DATEKEY
D_YEAR IN (1993, 1994, 1995)

LO_PARTKEY = P_PARTKEY
P_CONTAINER = 'JUMBO PACK'

:BFO000

ORACLE

customer

lineorder

supplier

SELECT d_sellingseason, p_category, s_region,
SUM(1lo_extendedprice)

[~ FROM Tineorder
JOIN customer ON lo_custkey = c_custkey
JOIN date_dim ON lo_orderdate = d_datekey
JOIN part ON lo_partkey = p_partkey
JOIN supplier ON lo_suppkey = s_suppkey

WHERE d_year IN (1993, 1994, 1995)
AND p_container TN ('JUMBO PACK')

GROUP BY d_sellingseason, p_category, s_region

ORDER BY

d_sellingseason, p_category, s_region
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