EANERE Oracle WFHITIIT(L)

YE: R
H%:

AL B T T B AT ettt ettt ettt sttt et e sttt e st ettt et et er e et e st et e e saanereas 2
R B T ettt ettt ettt ettt e e et et et et et e ae et et e et et eae et eeete et ea et n et eaennaeas 2
TR IR ITE T .ottt ettt ettt et e et e e et e e e e et e ee et et e e et ea e e et ea e e s et eaeen et e e e eeeenaes 2
FEATHIIARIG: <.ttt ettt ettt et et e e e et s e e et e e e et et e ae et st ea et et ee et seeae et eeen et eaeneaea 3
T A T ettt ettt ettt ettt et et ettt et et et et e et ea e et e e e et eae et et eaeanaaan 3
JE T AT oottt ettt ettt ettt et et ettt e e ettt e ettt e et eaeneneaans 4
TN ettt ettt ettt ettt ettt a ettt e bt ettt as s st et e b ettt eteas 6
A T B T B B IETR ettt ettt ettt ettt et e et et e et et e et et e n et eaenn e 6
BrOAACASt 20 R, IR B 20 IR oottt et et et e et et e et e e e et e et e et et eeatere et et e et e e e et ere et enaeanens 6
AP - T B BT AR E I oottt ettt e et et sttt ettt en e 7
TN ettt ettt ettt ettt et et ettt e et bbbttt et et s s sttt e bt tetens 9
B T J T A T T R ettt ettt ettt st e e et se e et e e e e s eaenn e 9
HASH 3 2 77 20, TR 3 T oottt ettt sttt en et s s e s s s eaenn e 10
IINEE ettt ettt ettt ettt ettt a sttt e bbbttt ae ettt ettt tetens 12
Replicate, Broadcast Fll Hash FUTETE ....ooieiiiieeceeeeee ettt sttt sttt 12
Hash 73 %, F3 I e M BRI T oottt et n e 12
A8 Droadcast 20 8, B R T PE BE ettt ettt et e e et et et et ese e et e st et e et eeneseeene et eneanen 14
IINGE  Broadcast Fl Hash J0 A I BT oottt ettt ettt s ettt eeeeae st eae e e eeene 16
Partition Wise Join, Y EE 0 R HIBTAR TT A ooveoeieeeeeeeeeeee ettt sttt ettt 17
Partition Wise JOIN, /N i B A 0 2K . eeeeee oot et et e et et eeee e e et et et e et eeae st ere et e e aeeene st eneeeeneenne 17
2 DoP KT X HUHT, Partition Wise JOIn N AR (oo 19
IINEE ettt ettt ettt bbbttt a ettt et ettt et et ae sttt et et tetens 20
BAEATRELIE AN TR] 23 T ZRIT G ettt ettt ettt s s et s s eneae s s eaennseas 20
Replicate 773X, A2 B TRL I FEMI ..ocvieeeeeeeeeeeee ettt ettt ettt eae et nene s 21
Hash 73, BRI RHE JBFRAT IR .ottt sttt et saa e enea 22
N T ettt ettt ettt ettt a et b et et ettt s e as st bt e bbbt et et e ae st et bebetetetens 24
HASH JOIN BUFFERED, H£4E hash 73 A IS HAT THRI T HIBHZE Koo 24
A8 ] Broadcast 23, TR AT PHLZE Fil. oottt ettt sttt sttt ettt nn s 24
FESE hash 20 I, AT TR E B ZE 1 oottt ettt 25
IINEE ettt ettt ettt et ettt a st st e bbbt et et an sttt et b tetens 27
Hash JOIN FIATBETE T «..ooveeeeeeeceeeeeee ettt ettt ettt ettt ettt ee et eae et eteasesetesseseaeseseneanas 27
T ATBEILIE . oottt sttt s ettt en et 27
A FEEIL BEXT hash Join PEBEHTEIE ..ottt 28
A0 T AT T2 T TR IS TR G ettt ettt ettt s et et s et e et e e s eenn e 28
AT T A 2 T B I TR BE ettt ettt ettt ettt s 29
HASH 73 A& I AT I BB R AR 18, AR 3, S IF S 30
IINEE ettt ettt ettt ettt ettt a et ettt ettt et tean s b bbbt tetens 31
FH AT AT T R B T P B T T ettt ettt e et e ettt s ee et eae et eaennanas 31
ROWNUM, 5 B AT B T T R R R AT T ettt 32
H & X PL/SQL B EBH W E parallel_enable, FEUTCIEFFAT covevererrrr e 34
JF4T DML, #F enable parallel dml, ‘T DML EEVETCIEFFEAT oo, 36
N T ettt ettt ettt ettt a bbb et ettt asee et bt eb et et etetetean st et bebetetetens 37
L ettt ettt ettt ettt e b e bbbttt e A et et e bbb et et e A bbb ebebebebeteteas et et ebebebebeteanan s et et ebebetas 37
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Oracle BIFH1THIT

Oracle [ AT AT & —Fh o3 M08 Z BT 5. AT —A> sql B, J3BC 2 AN FFAT HERE [R] I S0 T 2500 4144,
PR LA N I A A, AL S 2 R B, A5 BSR4 sql i IS E)L R AT AT AL 78 3 R A B U,
Ak B R I R A% D BAR.

TEARSCH, FE—ANR R R B |, FR 248 H K11 F11 sql monitor #4, 73Kk DA A fij 1R
()77 3, 1) PR AT AT IR0 2
o Oracle HATHAT AT A Al AE 7= 2 -1 2 AR A,
AT B B AT AT TR
AR PR s 53 T3 o0 mldE G AT AR 55t
1§ [ partition wise join F1H-4T AT 4L &2 = T fE
B AR AR 4 05 Aty e At 4% .
BT A2 ™ -V o L R R, BhAT o Rl T R e B E 2 R
Ao B o 8 2 AT 4 o AT AT 1 R
RS A F Ay, A8 AT AT IS 5 LI ) R

ARiFiHA:

1. S: (] RALED,

2. K HE AL — T

3. M HGE AT — 1 )T, B I )R 43

4. DoP: Degree of Parallelism, J-4THUAT I IFAT L.

5. QC: 4T & WA Query Coordinator.

6. PX #EFE: Parallel Execution Slaves.

7. AAS: Average active session, 74T AT B 14 GG B 2 15 48

8. 4 K:pqdistribution method, H:ATHAT 43 & 5 1\, £1$5 replicate, broadcast, hash F1 adaptive
3R AP, b adaptive 7)Aot 12¢ SINTHTREME, FAGAEAGS SCRh —— iR,

9. Hash join H A i: IKZE)ZR, the build side of hash join, — &k /M.

10. Hash join A 14: #%78X 53, the probe side of hash join, — % & K 3.

11. AiifE it JE: bloom filter, —Fl N A2 £k d £ 44, Tl — Mo 2B e T — MRS

MR LR
Oracle MiZA 4y 12.1.0.2.2, N1 £ HY RAC, Till£f 4 Exadata X3-8.

WX S AN A [ R TR HS2 K lineorder B 3 44T 3%, 4E)¥ 3£ part/customer 23 55 1.2M
A 1.5M AT 5%, 3 MRABATREAT 731X, lineorder K/ EiT 30GB.

lineorder 300005811

part 1200000

customer 1500000
select

owner seg_owner,

segment name seg_segment_ name,

round (bytes/1048576,2) SEG_MB
from



dba_segments

where

owner = 'SID'
and segment name in ('LINEORDER', 'PART', 'CUSTOMER')
/

OWNER SEGMENT NAME SEGMENT TYPE SEG_MB

SID LINEORDER TABLE 30407.75
SID CUSTOMER TABLE 168
SID PART TABLE 120

A SCEE T AT I, BRARR B3, FROCH] T 12¢ ¥ adaptive plan Fi, 24
optimizer_adaptive_features # BRiA % & 4y false. Adaptive < H 45 MU cardinality feedback,
adaptive distribution method, adaptive join ZEAZ A H. W SR & HATHHRI Y outline Hidis, IRk
I 7 MRACESAH I RS S Hpl BB R HPIRAS. 152 |, 12 AR A 51N adaptive plan fF
P, L DT RRAS IR 2215 2, HIHT 12¢ A4S 0055 FoBrRs v, T e 45 BA Phdk ik, sr & 7E
HRER RO

select * from table(dbms_xplan.display cursor('77457qc9a324k',0, ’outline’));

Outline Data

/*+
BEGIN_OUTLINE_ DATA
IGNORE_OPTIM EMBEDDED HINTS
OPTIMIZER FEATURES_ ENABLE('12.1.0.2")
DB_VERSION('12.1.0.2")
OPT_PARAM('_optimizer use_feedback' 'false')
OPT_PARAM( '_px_adaptive_dist_method' 'off')
OPT_PARAM('_optimizer dsdir_usage_control' 0)
OPT_PARAM('_optimizer_ adaptive_plans' 'false')
OPT_PARAM('_optimizer strans_adaptive_pruning' 'false')
OPT_PARAM('_optimizer gather feedback' 'false')
OPT_PARAM('_optimizer_nlj_hj_adaptive_join' 'false')
OPT_PARAM( 'optimizer dynamic_sampling' 11)
ALL_ROWS
END_OUTLINE_DATA

*/

HITHHR

RITHIT
DL sql F customers Al lineorder 3452 J5, 8 FF A 11 5034 MR H A7 0AF I A< 1)
parallel hint:
select /*+ monitor */
sum(lo_revenue)
from
lineorder, customer
where
lo_custkey = c_custkey;

BATHATI, sql ATHSR N 1.5 708, db time o4 1.5 2380, $AT THRIA 547, —ANH P RERE LAE5E
J T %) customer, lineorder PR I¥ 494, hash join, 28 G LA [HI 504 (1) BT A7 #84. G IS

AAS(average active sessions) 4 1, sql FWATH %5 T db time. JL-F-FTH 1 db time #B4 db cpu, 72%
(1) cpu {64E T 25 AT 1 hash join £4E. K MHAHLAE 4 — 5 Exadata X3-8, 30GB [ 10 5K 7E—F>



Z WAL 5E K. Cell offload Efficiency Z5T 87% = WK 48 i A7t =10 AL 14, i IR THFE A5, &R
[ 5595 R 1 s K/ AT 30GB [ 13%.

ORACILE Enterprise Manager Database Active Report English
Monitored SQL Execution Details: 7g8mvv47p62v3 ) sqi T T 1.5 %h, DB Time R 1.5
& BES B A time [LE 3 db o
e - FrERERYdb- time JL - fsdb cpu
General Time & Wait Statistics ‘ 10 Statistics
SQL Text select /*+ monitor */ sum(lo_revenue) from lineorder, custo u Duration 1.5m Buffer Gets | 3 008K
Execution Started  Wed Dec 31, 2014 7:56:12 AM Database Time | 1 5™ 10 Requests  I— 35K
Last Refresh Time  Wed Dec 31, 2014 7:57:33 AM PL/SQL&Java Os 10 Bytes 3068
Execution ID 16777217 Activity % I 100 Cell Offioad Efficiency 83%
User SID
Fetch Calls 1
72783CPUTEAE
| Details e e
e £ " 17hash joini®E
Plan Statistics | 82 Plan | | Activity Metrics
Plan Hash Value 1144751980 | Plan Note \
Operation [ Name [ i [estimated... | cost [ Timeline(@7s) [ Exec. [ Actual... | Memory... [ Temp (... [0. [10Req... [10... [ cellOfficad t... | Activity %
Bl SELECT STATEMENT 0 — 1 1
[} SORT AGGREGATE 1 1 1 1 W2
[ HASH JOIN 2 302M 1,407 1 300M 65MB @ I 7>
TABLE ACCESS STORAGE FULL CUSTOMER 3 1,500K 5,613 1 150K
TABLE ACCESS STORAGE FULL LINEORDER 4 300M 1,056 1 300M 14M8. @0 b 35K b 3068 83 [l 18

| Details
Plan Statistics | &g3 Plan | | Activity Metrics

by Resource Type | v | [] CPU Cores
1

8

6

4 W CPU (or wait for CPU)

7:56:15 AM 7:56:25 AM 7:56:35 AM 7:56:45 AM 7:56:55 AM 7:57:05 AM 7:57:15 AM 7:57:25 AM 7:57:35 AM

FHITRAT
1§ F hint parallel(4), $& & DoP=4 F147 AT R FERY sql:
select /*+ monitor parallel(4)*/
sum(lo_revenue)
from
lineorder, customer
where
lo_custkey = c_custkey;

sQL HATI A Ky 21s, db time 4 1.4 4384, DoP=4, 7E AN LB _LHAT. BATTHRIM 5 4788k 9 17,
M F1E 452 T’PX BLOCK ITERATOR’, ‘SORT AGGREGATE’, ‘PX SEND QC(RANDOM )’ F1’PX
COORDINATOR’IX JUAN A,

Hodr 3 3 8 AT (M HRAE N AT AL, sql AT T g2 BEA PX IEREHIFE4E S R customer(2 6 17),
DAL Bt bk DX ) S SR (B8 7 A7) DU 20 2 — IR S 58K lineorder (3 8 17), #:47 HE4T hash
join(3 5 4T), SR Ja R4 2 5 I A OGS 6 (51 44T), B Ja 445 R eh Qe =A4T7). ac #liiil
PR 247) 205, MadE— PRI R GR 147), SeJa R RIS (28 0 17).

SQL AT IS TR LE R R T 4 4%, TRk SV FE I ) ()35 A, LL %) lineorder (142344, hash join il
BG, BAMEH 4 ANREREIAT A, Rt 2% sql AT TR A AT AT 1/4. 55— TJ71HI, db time
FEBAT WL TR, TR 1.4m, BRATHN 1.5m, MRS ARG, PHIKPATIHFEN RAE T L —



ORACLE Enterprise Manager Database Active Report English +

sQL ion Details: < HITRS ) 215, DB Time f1.4m, 99% A db cpu
| Overview
General Time & Wait Statistics / 10 Statistics
SQL Text _select /*+ monitor parallel(4) */ sum(lo_revenue) from line u DUE 0 —————————————— 2105 Buffer Gets | 3 571K
Execution Plan g4 8,2 Database Time | 1.4m 10 RequESts — 34K
Execution Started Wed Dec 31, 2014 7:44:16 AM  DOP=4, JH{ 7 I24 7)) pusQL&lava 0s 10 Bytes |—— 30GB

Last Refresh Time Wed Dec 31, 2014 7:44:37 AM 7 [}
Execution ID 16777216
User SID
Fetch Calls 1

SN Activity % | 100 Cell Offload Efficiency  83%

| Details
Plan Statistics | &z» Plan | Gf} Parallel | | Activity | [] Metrics

Plan Hash Value 3242710605 D Plan Note

Operation Name [ LIBﬁmabedm [ cost [ imeine(2ts) [ exec... | Actwal .. | Memory.. | Temp (... [0.. [10Req... [10... [ cell Offoad Eff... | Activty %
) &-seecT sTATEMENT | e X ERTTHUT HERTE = 1 1 123
(/) SORT AGGREGATE BB % AR! 1 L 1 1
B PXCOORDINATOR FHITHITRRE = s 4 s
T 1 PX SEND QC (RANDOM) :TQ10000 3 1 L 4 4
E) SORT AGGREGATE 4 1 — 4 4 Heos
[l HASH JOIN 5 330M 295K e—— 4 300M 240MB () I 7>
TABLE ACCESS STORAGE FULL | CUSTOMER 6 1,500 1,558 = 4 6000K | EX]
£l PX BLOCK ITERATOR 7 300M 294 e—— 4 300M
TABLE ACCESS STORAGE FULL| LINEORDER 8 300M 294K ‘e— 56 300M 56MB. 6D s 39K i 30GB 83 14

DoP=4 I, PRI A B AT S B (1) 43 /% (distribution), QC H &5 70 Bit—4H1 PX ZERE, PUAS PX ERE 530k
S5 1 K1 2 () p000/p0001. FATH] LA RS LA FHIX 4 4 PX HEFE. B4 PX BERE S FE R I —FERY
db time, CPU Fll 10 W Y. AAS=4, X i I BAL I 00, BEAS PX UERE 58 Bl R RE ) TAF &, — ELARFRG
BR. B AT A, WA AT RAT R

‘l Plan Statistics | Zgp Plan | () Parallel | b Activity | [5] Metries |

[¥] Show Instance Nodes

Parallel Server | Database Time \ Activity % 10 Reguests 10 Bytes Cell Offioad Efficiency | Buffer Gets
B Instance 1
) Parallel Coordinator I32.1ms 22 |32
B {#} Parallel Set 1
Parallel Server 3 (p000) [— 055 I 5 i 8,713 i, 8GB. 83 [ 1,005K
Parallel Server 4 (p001) I 2i.1s —— 5 — 8,692 — 8GB 83 [N 1,009K
B Instance 2
-} Parallel Set 1
Parallel Server 1 (p000) I 20.45 m— 50 — 8,216 —— 7GB 83 [ 550K
Parallel Server 2 (p001) I 2055 I 50 8,586 7GB. 83 I 052«

AAS=4, B 215 KU, D T ST A 2R 5 5, 1 s CPU Cores” IX ML IEAE.

Plan Statistics | &%3 Plan | ) Parallel | | Activity | [] Metrics

by Resource Type v | [] CPUCores [v/] Degree of Parallelism
4

3

2 M PXDeg: Signal ACK EXT
W cell smart table scan

W CPU (or wait for CPU)

7:44:20 AM 7:44:25 AM 7:44:30 AM 7:44:35 AM

7E Linux R4 B R PyAS px HEFE.
[oracle@exa0ldb0l sidney]$ ps -ef | egrep "p00[0l] SSB"

oracle 20888 1 4 2014 2 18:50:59 ora_p000_SSB1
oracle 20892 1 4 2014 2 19:01:29 ora_p001_SSB1
[oracle@exa0ldb0l sidney]$ ssh exa0l1db02 'ps -ef | egrep "p00[0l1] SSB"'
oracle 56910 1 4 2014 2 19:01:03 ora_p000_SSB2
oracle 56912 1 4 2014 2 18:53:30 ora_p001_SSB2



ING

AP, DoP=4, HATHATIN AL T 4 4 PX R, ok 4 4% MM g2 7. sQL monitor 3R 55
A5 T IEATHAT B AR AN &R 407, Eb i QC, DoP, FHATHAT FITAE I 52451, B4 PX HEFEWY #E
(YR, LLHAT sQL B AAS. 11, TATEIR A HE HAT AT I8 42 7= 38 -1 B 1Ay,

HrrE-HEEIRR

7E_ L IEATHAT 61 H, B px JEREHS 214 — w4 3R customer, SR J5 H1 4 $ 523K lineorder
HEAT hash join. IX B %A 208 5 BT 90, R B4 — 4 px b FE. IXFh replicate 4E /53R 14T
A, A& 12¢ BRI, 23 px_replication_enabled 21l

S WAR UL AT AT IS, QC T 225 BE WAL PX BERE, T4 A =3 R 23, b IA) A, S8 I IFAT
PAT TR AR I R

User connects to the User process spawned User process becomes
database Query Coordinator (QC)

\

Parallel servers
communicate among
themselves and the QC

PX server process PX server process

Broadcast o'k, —REBS K
KT BB P px HEFE AT BME ), B8 B _px_replication_enabled 4 false. QC 43 4)FCHi 4 PX
WERE, —dUN A=, — 4L 2.

DL B, BEIE sql $AAT I8 8] 8 23s, $RAT I AR 18 T 2s, db time 7524 1.5 234

| Overview

General Time & Wait Statistics 10 Statistics
SQLText select /*+ monitor parallel(4) */ sum(lo_revenue) from line | ...| Duration | 23.05 Buffer Gets | 3,510k
Execution Plan 4 8,2 Database Time | 1 5™ 10 Requests  ammm— 34
Execution Started ~ Fri Jan 2, 2015 4:49:58 AM PL/SQL& Java Os 10 Bytes — 30GB
Last Refresh Time  Fri Jan 2, 2015 4:50:21 AM Activity % | 100 Cell Offload Efficiency 83%
Execution ID 16777220
User SID

Fetch Calls 1

KA B AT VR, BUAESAT TR RIAT 12 47 390 7 %) customer 19 9:47 414’ PX BLOCK
ITERATOR'(25 8 1T), 23 /&’PX SEND BROADCAST AW’ PX RECEIVE’. $WAT 1% HU B T W9 4 X i3k
2, B T e a2 AbRE, BAE I T a2 A&, Th, sal F3AT IR+ A

1 5| B © 2 15 Parallel Execution with Oracle Database 12¢ Fundamentals:
http://www.oracle.com/technetwork/database/bi-datawarehousing/twp-bidw-parallel-execution-
130766.pdf



AL ) PX BEREPY AR =3 A (0, FIH 4R customer, 443 1 broadcast 1) /5 4>
R RE— AN P (5 2 PX IERE. A DoP=4, fF— 4B G ke 4 1 T 4 14,
M sql monitor [¥125 9 1T, customer AR F1HfiIR [ 1.5m 475, 25 8 AT M- R AIEE 747 4%
Z B, AR T em AT sk, BEAME N O O px RS T — e A T
custome SRR, IFHERLF 5 5 1T hash join [ build table.

AANE T T B B WS PX HERE, DAECE Bt ik X R) g BT 494 2 52 3 lineorder (55 10/11 47);
[F] ) Fl 25 35 1 customer & I EHEREAT hash join(ZF 5 17), 2R J& XHHi 2 join 442k H B i
TR A (56 4 47), KU FRAT & WA H AR S0 THT lo_revenue KN, B4 2 Ja A P 3L LT
B — N L

A AW ) PX HERE RO SRAE N AR =, IR A A K 4531 2 QC(Z8 3 AT FIEE 2 47). 1 Qc
XR84T 0 S U R R A, AR JE IR I H .

i broadcast 1173 & 77 X, K Z4 customer AR #5453 5N 24 . Lineorder [ EA
FEREH K. KA lineorder EU & L customer KIH 22, N i% i % %] lineorder M A UE4T
O3, TR AT E R A A A A TR A ) K
Plan Statistics | %3 Plan | fj Parallel | |~ Activity | [E] Metrics

Plan Hash Value 1559646851 [2) Plan Note

Operation Name Li... | Estimated... ‘ Cost ‘ Timeline(23s) Exec... | Actual... | Memory... | Temp (... | O.. ‘ 10Req... ‘ 10... | Cell Officad EFf... | Activity %
B SELECT STATEMENT C [) ‘ 1 1
| Bl SORT AGGREGATE k Qc 1 1 . 1 1
] PX COORDINATOR 2 » 9 4
B B PXSEND QC (RANDOM) | :TQ10001 3 1 - 4 4
& El SORT AGGREGATE - | 4 1 — 4 4 1333
o] B} HASH JOIN F HEEE 5 204M 295 e——————— 4 300M  248MB ) I oo
& Bl PX RECEIVE 6 1,500k 1,558 * 4 6000K
7 E1 PX SEND BROADCAST :TQ10000 7 1,500k 1,558 * 4 [ 6,000«
7] B PX BLOCK ITERATOR 8 1,500k 1,558 * 4 1,500K
7 TABLE ACCESS STORAGE... CUSTOMER 9 1,500K 1,558 * 54 1,500€ (PRt
7+ 5 PX BLOCK TTERATOR 10 300M 294K (———— 4 300M
5533 TABLE ACCESS STORAGE FULL | LINEORDER 11 300M 204 e—— o3 300M S6MB @9l 39K i 30GB 83 778
g

W %< sql monitor ] 15 H Parallel ¥r45 N 45 B, 06000 PX HERE sz 1. 2 E p002/p003 HFEFE,
WL PX R A p000/p001 HEFE, PRI ¢ 1) PX HEFE 67 1414 $5 5258 lineorder, hash join Fl12E
&, DT LAVHFEJL T B A 1) db time.

| Details
Plan Statistics | %3 Plan | (i} Parallel | | Activity | [] Metrics

[¥/] Show Instance Nodes

Parallel Server ‘ Database Time Activity % 10 Requests 10 Bytes Cell Offioad Efficiency | Buffer Gets
B Instance 1
Parallel Coordinator I 35.0ms |12
21 &} Parallel Set 1
Parallel Server 3 (p000) I 2205 B 9,187 8GB 83 [N 1,047K
Parallel Server 4 (p001) I 0i.15 — 5 — 8516 — 7GB o3 I 572K
B} Parallel Set 2
Parallel Server 3 (p002) loas | 5,148
Parallel Server 4 (p003) |0.1s | 5,306
B Instance 2
& (&} Parallel Set 1
Parallel Server 1 (p000) I > 55 5 — 7,835 — 7B 83 I 557K
Parallel Server 2 (p001) I 23 .45 I 5 8,505 7GB 83 I 573K
B Parallel Set 2
Parallel Server 1 (p002) loss 15,148
Parallel Server 2 (p003) loss 213 | 5,544

ErFE-HAERETFRE
JEAT A2 )5, W ELEE L VSPQ_TQSTAT, Stk L1 ik AT 1 7.

1. S5l 1. 2 [ p002/p003 JERE A A =2, JLT-T- 3414 customer ) 1/4 1%, 5 —4d
)RS 4 AN B PXUERE, ROE AL SR A 6m 17, il I table queue O(TQ_ID=0), &>
871 2 # 1f) p000/p001 BEFE, HUL T 56 441 1.5m 47 customer 3%, FIRIC B N
6m 17.

2. S 1. 2 Ef¥) po00/p0001 BEFEE A 4= 4, il id table queue 1(TQ_ID=1), {15 & (1) — 4% &5

ARG NI 21 QC. QC AF i e, Sl T 447 %,



SELECT

dfo_number, tqg id, server_ type, instance, process, num_rows
FROM

VSPQ_TQSTAT
ORDER BY

dfo_number DESC, tg id, server type desc, instance, process;

DFO_NUMBER TQ ID SERVER TYPE INSTANCE PROCESS NUM_ROWS
1 0 Producer 1 P002 1461932
1 0 Producer 1 P003 1501892
1 0 Producer 2 P002 1575712
1 0 Producer 2 P003 1460464
1 0 Consumer 1 P0OO 1500000
1 0 Consumer 1 P001 1500000
1 0 Consumer 2 P00OO 1500000
1 0 Consumer 2 P0OO1 1500000
1 1 Producer 1 P0O0OO 1
1 1 Producer 1 P001 1
1 1 Producer 2 P00OO 1
1 1 Producer 2 P0OO1 1
1 1 Consumer 1 QC 4

13 rows selected.

M4, UL %, DFO_NUMBER 1 TQ_ID 3X W 51| A4 72 g ?
1. DFO {3 Data Flow Operator, /& $ A7 11 %I ol UIFAT AT 4. —A4> Qc A& —#R DFO #
(tree), f7% 24> DFO; [A]—A~ QC 1 Ty HATHAE ) DFO_NUMBER & A7 R (1), dbfi h, B4y
DFO_NUMBER iy 1. BATHRIEL & 2 A QC I #] WA D UL, L il A union all (135 £], union
all 543 AR L MST. /) DFO Y, AN[A] ) DFO B 2 8] /] DA AT HAT . AR SCEAUT IR HAT Tk
HAE— Qc 11E .
2. TQ UK table queue, H LA PX HEREZ A8l A1 QC al A7 4. BL EHAT IR, table queue 0
Jy PX JEFE 2 M 1F 3% 2, table queue 1 5 PX JHEFERT QC 2 M) [¥)i&E . A= 10 1T table queue
Iy R, W3 I table queue FEUCEHE . ANFIF) table queue 45, AA3R T A H 2045 43 .
BT table queue, FAT ] LLHLf# Oracle 14T $0U AT F AL 7= 38- 11 2% 28 A 70 ) A
o F—H# oFoWH, T2 RAE WA PXHERE. 0 E = H W R AE — DN RN S
HEREIEHE, B PX FEREAT QC #AE 7L — AN E#E. BRI DoP=n, IEFE SR (n*n + 2*n), B
& n BB K, BRSNS IBRIERIE K. Oracle FFAT AT BEVT I, SR AL 7= 38 A 2 24 i,
B RERAN EZIRE, B DFO i % A r 4L PX BERE. i DoP=100 I, P41 PX ik
FEZ [0 R B BCh 10000. 3R] LA AC =40 PX HEFE —iE 52 I THIT IR, B84 =
Y PX Z MIE RS T 180, firX 4258, & — M AT REMATS.

o [F—#E oro W, B4 PXHEFRZ 8], Al — B () RFR7E — ANV BRI 0388 20 & . W 140
ITESRARA, B0l 5 22 I ke, PR PX RERE 25 A8 3 A 7= 38 Wi 2 8 1 (0, AL UM, 56
BT AT AE. BEIREE 2 /%, X R table queue FI4w 5 AR — il R B3R 2 & A,
TR PR S S, — 4N A= RIE R, — A8 e e . B —
DFO Hlim % AT W2 PX BEFRE, WA, PX BERE 2 18], [A]— B[R] B BE AT — AN 10 K 1 2t
KN F X FRAE ATV RI P 75 2 2 R AR, v RE T AL AT U Rl N — LU P ZE £,
Lt 4 BUFFER SORT F1 HASH JOIN BUFFERED iX PHANEEAE, CRAFE - — R £ 70 R e e )5,
AFFUE N — IR0 K. FE G T F Y, O 2 U] 1% L6 BH 2 w77 e A4 2. X ANl -+,
table queue 0 11 1 7] LA[R] i) TAF 42 X 24 : table queue 0 A& P4 PX HEFE 2 [R] ) BE 4%, table
queue 124 PX HEFEFT QC 2 [8] [f)i%HE, table queue 0 5 table queue 1 J&H H AR A7 (7], Rt
AJ DA i 3R AT

o PXEFREZIAIEE 5 QC MR 2 DA — AN (R RN 22 =AY, RACHES R 2 2 PUAN)TH
S h X T 3R 1R B A8 1, %9 S G2 vh X BRINAE Large pool HH 73 FC (40 S A7 Tid
Large pool U7 Shared pool H1 73 L). 2 AN MIX 2 T S8l 20 d A, 8 stk fe.

o AN B IX KN 1S HL parallel_execution_message_size #5511, BRI\ 4 16k.

o CUPHANHEREERLE R N A I, 3B E Large pool(B R A L & Large pool N
Shared pool)H 4% 1 AT S G2 i B AT B A8 L. AN EREA T AN [R) 759 A Ja ok



RAC /Lo iglk W9 28 1E 47 i A8 1L, He o —J7 Bl iRy 3040 75 B R A7 A0 AN Large pool (W AR A7
id ‘& Large pool M| Shared pool) HL .

ING

S T U HEATHRAT (K0 2 7 -0 g M S Bl T 1, kA5 T broadcast 43 &, QC ML 41 PX
HERE, — 4L B, — 410 3. QC A1 PX HERE 2 1), BI41 PX EFE 2 @I table queue HEAT
AR &, TR 52 BN FEATHAT TR R VSPQ_TQSTAT i05% T HATHAT I R e, %54 S o
53 H ). BRL XS DFO, table queue TR, T b ik = 7 25 - 15 31 25 W00 () T4/ i AT 308 45 ok A, s
A7 SR RS Bt S8R, AR R, i THT A B 47 T 238 5 2 11 091 Sk Al 1 B .

SRR ERF T T IR
Table queue 105 5 1032 T IATAT H-RIH, Hei o) SO SERRHAT VRl oh 0 34T S 2 o £
BT, SRR #: BRBE Table queue 9 I/

TBIT sql monitor /25 FIWT sql FIFHAT BT, 75 2455 name %1 table queue & F-LE
11:TQ10000({{ 3% DFO=1, table queue 0),:TQ10001 (%3 DFO=1, table queue 1), 17 PX JEFLFIFI(4,
HATHE.
NIFI%1F % dbms_xplan.display_cursor [% . 6T IEATIAT IR, &2tk =51
1. TQ7%: kb Q1:00 58¢# Q1:01, Hr Q1 LK% —4 DFO, 00 5{# 01 {83 table queue ¥4 5.
a. ID7~9 MIEEAERI TQ H14 Q1,00, %41 PX HERE, 1F 0 A 0= 0 e AT, ARG it
broadcast 173 & 77 =X, AR K 45T o
b. 1D 10~11, 3~6 FIERTVER TQ #1124 Q1,01, %41 PX BEFEAE g3 2% #4252 customer (1%L
P52 )5, ¥4 lineorder, hash join, B& 2 J5, XAE WA=l table queue 2 2 #3
K4 Qc.
2. In-out F1: FRHIEHE IS BN A7 K.
* PCWOC: parallel combine with child.
e PCWHP: parallel combine with parent.
*  P->P: parallel to parallel.
* P->S: parallel to Serial.
3. PQ Distribute #1|: Z# 1) 53 k& 77 30, AT VR, AT T broadcast 977 3%, T )T
o PR At 73 K T7

SQL_ID gawcgdkuc3b3u, child number @

select /*+ monitor parallel(4) */ sum(lo_revenue) from
lineorder, customer where lo_custkey = c_custkey

Plan hash value: 1559646891

| SELECT STATEMENT 295K(100) |
| SORT AGGREGATE |
PX_COORDINATOR
PX SEND QC (RANDOM) QC (RAND)
SORT AGGREGATE Q1,01
HASH JOIN 294M| (1) 00:00:12 | Q1,01
PX RECEIVE 1500K | (1)! 00:00:01 | Q1,01 >
PX SEND BROADCAST :TQ10000 || 1500K| (1) 00:00:01 | [ Q1,00 | BROADCAST
PX BLOCK ITERATOR | 1500K| (1) 00:00:01 | | Q1,00 )

TABLE ACCESS STORAGE FULL| CUSTOMER || 1500KI (1)1 00:00:01 || Q1,00 |
PX BLOCK ITERATOR I | 300MI (1)1 20:00:12 || Q1,01
TABLE ACCESS STORAGE FULL | LINEORDER |  300MI (1)! 00:00:12 || Q1,01

5 - access("LO_CUSTKEY"="C_CUSTKEY")
9 - storage(:Z>=:Z AND :Z<=:Z)
11 - storage(:Z>=:Z AND :Z<=:Z)




HASH %A=, RREIES &
Bk T broadcast 73 & 773\, b3 — e WK IEAT 23 K J7 500 hash. o TS hash 73 K I sql [
HATHE L, FX) sql 18 pg_distribute hint.

select /*+ monitor parallel(4)
leading(customer lineorder)
use_hash(lineorder)
pq_distribute(lineorder hash hash) */
sum(lo_revenue)
from
lineorder, customer
where
lo_custkey = c_custkey;

471 hash 43 & 77 20N, sql (HRATI ] J 29s, db time Jy 2.6m. AR%F broadcast J7 2%, sql fI3IT
i 10 A1 db time #3011 K2 40%.

| Overview
General Time & Wait Statistics 10 Statistics
SQLText  select /*+ monitor paraliel(4) leading(customer lineorder) u | .| Duration 29.0s Buffer Gets 3,910K
Execution Plan 14 8,2 Database Time | © 6 10 ReqUESES  —— 34K
xecution Started ~Fri Jan 2, 2015 10:01:05 AM PLSQL&Java Os 10 Bytes — 30GB
Last Refresh Time  Fri Jan 2, 2015 10:01:34 AM Activity % | 100 Cell Offioad Efficiency 83%

Execution ID 16777216
User SID
Fetch Calls 1

PATTHRIINT, $AT R 14 47, 8900 T %) lineorder ) hash 43 %, 2 11 47 H)’PX SEND HASH’ X 3

(AT HHETE I hash BREr &, 55 10 4T1)’PX RECEIVE’ i1 table queue 1 24X 3 /24T, IXPiA™

ERAVENSHET 38%[1 db cpu. IXHL A N A4 SQL AT TR db time A2 K1 J5L K. BB, sQL 4T

55 A

1. 20 PXEFEAE A A =3, JRATHI4H customer(ZF 8~9 4T), X T &4 ¢_custkey iZH] hash
PR, MR AR T 0 1Y hash {8, 1@ T table queue 0, &K% 4 NI B I H A —AN 8 7 47).
Hash 73 & J7 2 IE A2 F 1508, sql monitor 45 (K12 6~9 4T, actual rows #1)#8 4 1.5m.

2. LU{O ) PX HEREAE N AP, HATHIHE lineorder( 12~13 47), X T4 lo_custkey iz HH [A]
FE) hash BRI EL, 81T table queue 1, K45 4 DA 2 ) Hodb —AN(E8 11 47). ALY hash
B ERAUE T customer Fl lineorder AH [ E B2 K45 R — AN 23, ARIE hash join 45 R/
IEAf. PR 3A2AT B A8 5 L2 1ok hash BRIV, AR5 23 (X A BB 0] PR 0 5, B0 75 20
I RAC Lk WY 453815 ), IX L8 2 R A A1 T4, w2 340 38% cpu (1R AL,

3. 4NEMR) PXEEREE N P E BT customer [1) 1.5M 1Tid % (58 6 1T), Al lineorder 1 3 12
TSR (3R 10 17), HE4T hash join(5 5 17), TR G (5 4 17).

4. 4ANE) PX FERE SO ke A rT 3, B 1 table queue 2, U A IR K 45T P QC(EE 3
ATFNES 2 47). t QC X HENCE] 4 470 st 5 SR £, AR e IR a1 25 F P (56 1 F0 0 47).

| Details
Plan Statistics | 422 Plan | (fj Parallel | | Activity Metrics
Plan Hash Value 1566772458 | [1) PlanNote | All Parallel Servers v
Operation ‘ Name | L. ‘Esbmated... Cost | Timeline(29s) Exec... | Actual ... | Memory... | Temp (.. |O.. | IOReq.. | 10... | Cell Offioad EF... | Activity %
B} SELECT STATEMENT . Qg ° ! 1 1
B} SORT AGGREGATE (T 1 1 1
[ PX COORDINATOR 2 9 4
[ E)- PX SEND QC (RANDOM) :TQ10002 3 1 4 4
Ny  —
[} SORT AGGREGATE k SHERE 4 4 I278
Bl HASH JOIN 5 294M 295K e——— 4 300M 73MB ) 7
Bl PX RECEIVE 6 1,500K 1,556 4 1,500K 160
5 B PX SEND HASH :TQ10000 7 1,500k 1,556 & 4 1,500K ) 169
I\ 4 4z
& B PX BLOCK ITERATOR 1,500 1,55¢ * 4 1500K Hash 7 K375
¥ N3 Q]
3] TABLE ACCESS STORAGE ... CUSTOMER 500k 1,558 % 54 1,500K ﬁg 18, H#E38% 169
‘ (& B PX RECEIVE 0 T ¢ s 4 300M #9 db cpu Bt
) B PX SEND HASH :TQ10001 1, 300M 204K —— 4 300M ) I 27
3] B PX BLOCK ITERATOR 12 300M 2gqK e— 4 300M T
i TABLE ACCESS STORAGE ... LINEORDER 13 300M 204K - 53 300M 56MB @0 M 39K i 30GB 83 lo.72

W% sql monitor R 75 A Parallel $r48 T HIME &, 2000 px FERE 524 1. 2 _E 1) p002/p003 HEFE,
WL PX R p000/p001 HEFE. AE Ky Az r= 2 I 21 (1 PX HERE 47 S04 95 523K lineorder, X} 3 12
ATEAEREAT hash 43, 7 TH#EIT 1/3 11 db time.
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| Details
Plan Statistics | &z3 Plan | Gf} Parallel | | Activity Metrics

[] Show Instance Nodes

Parallel Server [ Database Time \ Activity % 10 Requests 10 Bytes Cell Offioad Efficiency | Buffer Gets
B Instance 1
{J Parallel Coordinator |33.6ms |12
1 i Parallel Set 1
Parallel Server 3 (p000) . 2155 - 0
Parallel Server 4 (p001) . 2465 [ 0
B & Parallel Set 2
Parallel Server 3 (p002) . 15.05 - 22 — 8,509 — 7GB 83 I 577K
Parallel Server 4 (p003) . 1485 [ §v N 8,504 . 7GB 83 | 578K
B Instance 2
&} Parallel Set 1
Parallel Server 1 (p000) 2565 [ KRN
Parallel Server 2 (p001) [ 6.0 [ E
B} Parallel Set 2
Parallel Server 1 (p002) . 1575 [ Bt N 8,501 N 7GB 83 I o77K
Parallel Server 2 (p003) . 1465 [ Bt — 8,493 —— 7GB 83 I 578K

DRI R 5 e 3 ACAT B 14 20 R RN, A Sk A6 7= 38 (R 204 PX ERE FIE b 11 9l 3 1) i £ PX B 75 22
[F] 5 X, SQL monitor R 5 H1 1) activity {7 B s K20 1) 1], AAS I HAT B 4, ERIX 41 PX
HEFEFI I TAE. A% replicate 8L broadcast 43 A& ), AAS Jy 4, 5 —4 PX BEFE R FRIG K.

v| Details

Plan Statistics | &3 Plan | f} Parallel | |a Activity Metrics

by Resource Type v | [[] CPUCores [V] Degree of Parallelism
7

6

M cell smart table scan
M PXDeq: reap credit
M CPU (or wait for CPU)

2

1

0
10:01:05 AM 10:01:10 AM 10:01:15 AM 10:01:20 AM 10:01:25 AM 10:01:30 AM

AT AW )5, WM K vSPQ_TQSTAT, ZE— D56 E LA _E il (AT i B JRAT P AT L2 A 3

/) table queue 0/1/2, VSPQ_TQSTAT & 21 1730 3.

1. SEHI 1. 2 11 p002/p003 BEFEME My 2E =2, V-3 414 customer 1) 1/4 5%, 2R 5l i table
queue 0(TQ_ID=0), K Z51E 11 274 1) p000/p001 HEFL. K ILFIEW K] customer 0382 FIHES A
1.5m.

o RIEMACEEL: 1500000 = 365658 + 364899 + 375679 + 393764
o AT R EL: 1500000 = 374690 + 374924 + 375709 + 374677

2. SEBI 1. 2 11ff p002/p0003 JEFEVE N AL =2, 35414 lineorder [¥] 1/4 5%, i@ i table
queue 1(TQ_ID=1), K Z:1F A1 24 1) p000/p001 HEFE. K IEFFEUL ) lineorder i3k 2 FIH#E
300005811.

o RIEMICHEHL: 300005811 = 74987629 + 75053393 + 74979748 + 74985041
o BEICEH: 300005811 = 74873553 + 74968719 + 75102151 + 75061388

3. 94 1. 2 12 p000/p0001 HEFEAE /L= %, it table queue 2(TQUID=2), B3 4 1) — 445

FALSE R N 4 1 QC. QC 1 i 2, J T 4 470 3%,

SELECT

dfo_number, tg_id, server type, instance, process, num_rows
FROM

V$PQ_TQSTAT
ORDER BY

dfo_number DESC, tqg_id, server type desc, instance, process;

DFO_NUMBER TQ ID SERVER TYPE INSTANCE PROCESS NUM_ROWS

1 0 Producer 1 P002 365658

11



1 0 Producer 1 P003 364899
1 0 Producer 2 P002 375679
1 0 Producer 2 P003 393764
1 0 Consumer 1 P00OO 374690
1 0 Consumer 1 P001 374924
1 0 Consumer 2 P0O0OO 375709
1 0 Consumer 2 P0OO1 374677
1 1 Producer 1 P002 74987629
1 1 Producer 1 P003 75053393
1 1 Producer 2 P002 74979748
1 1 Producer 2 P003 74985041
1 1 Consumer 1 P00OO 74873553
1 1 Consumer 1 P001 74968719
1 1 Consumer 2 P00OO 75102151
1 1 Consumer 2 P0OO1 75061388
1 2 Producer 1 P0OO 1
1 2 Producer 1 P001 1
1 2 Producer 2 P00OO 1
1 2 Producer 2 P0OO1 1
1 2 Consumer 1 QC 4

21 rows selected.

INE

AT EE hash 73 &I sql [ HAT AT ILHE. Hash 4 & 5 broadcast i K[F1[X 53 7E T % hash join ]
PRI EAT 4 K XA, X lineorder 1Y hash 43 & 284 W B 1) db cpu. T —715, bl 55
— M5, B hash 43 & H 137 5.

Replicate, Broadcast 1 Hash HI%&#F
TATE LR replicate, broadcast, F1 hash iX =F4) & J7 2.

1.

Replicate: &5 PX BEFETE 2 F14 hash join )50, buffer cache i K 2247 hash join 2511
INFE, /D AT A BT AR OB L. AT broadcast 2 KR, replicate 7R H T —4H PX HEFE. H
4 replicate NAERSH broadcast 7 K. K4 replicate {X PR T+ hash join 4532 /& 28 i 48 i, Ui 5
hash join [ 7 121 1) 45 Ak B JLA AR, Lhln join BT ML, T4 LI JCIEAT H replicate.
Broadcast 73k fE N AE =2 11 PX ERE I L T #8145 3K, 2 hash join Zeii 45 AR 93 K 45
AE T T B 1) PX BERE. — & FH T hash join 2830 45 AR WA T /MR 2 (13 5, Hoin B AR
7,
Hash 43 & I 5t: # hash join 1) 2 30 R4 1 (WA B0 8835, 10 A FF hash BB W70 %, Y
43N NN LAERIT (R % DoP=N), FF 1T join, B M &3> PX JEFEREAT join BRAERT, 5 B
EE 5. Hash 23 K AN 75 22X) hash join (PR IA#SIEAT 73 . KT customer 42
lineorder 14 1-, KA 4 5 3% customer [ %4l 1 L 2552 3% lineorder /MY 2, X customer #E
AT replicate B# broadcast 73 & AR A B4 (P £, PAIX P Fh 5 AN X lineorder 147
B R W AN KSR join 11, join BeAE 2 )& BN PATTHRIFSUITE, hash 23 Ak E—
BE M7 2. T UK join IARAR, %I hash join 2230 FIAG 1A #FEAT hash 23 & AR & v DL
I

Hash &k, Bt R—SIEMERF
FAMH H lineorder ) BIEHKIE RS, AT A4 ) hash 43 k& ME—& FL LR, IR saL an

T

select /*+ monitor parallel(4)*/

sum(lol.lo_revenue)

from

lineorder lol, lineorder lo2

where

lol.lo_orderkey = lo2.lo_orderkey;

sQL ATHIE Y 2.4 434, db time 24 10.5 204

12



| Overview

General Time & Wait Statistics 10 Statistics
SQL Text  select /*+ monitor parallel(4)*/ sum(lo1.lo_revenue) from li Il Duration | 2.+ Buffer Gets | 7,77 7K
Execution Plan ¢4 8,2 Database Time | 10.5m 10 Requests  — I 144K
Execution Started St Jan 3, 2015 12:56:25 AM PL/SQL&Java Os 10 Bytes M—— 75GB

Last Refresh Time Sat Jan 3, 2015 12:58:48 AM Activity % (I 100 Cell Offload Efficiency 53%

Exeaution ID 16777216
User SID
Fetch Calls 1

Pt 22 BRINIERE hash 4 & TJ7 50, SATTRRICA 14 17, 45005 Z 07 (1) Hash 23 R I 7 & — 301 AN
7] )42, 265 5 47 1K) hash join JHAE T 73% ) db time, 1§/ 7 9GB A1l I 22 45 8], #2516 10 15 12%
1 db time. K% 15%[%) db time T Lineorder [{J 5 hash 43 & A e, X E—AMo] 1K)
38% LU, iX P IR HASH 73 K [P HEAR s i FRAIK T — 15 2.

| Details
Plan Statistics | %2 Plan | Parallel | | Activity | [] Metrics
Plan Hash Value 3640831663 | [ Plan Note | Al Parallel Servers v
Operation [Name [ Li... ] Estimated... [cﬂst [ Timeline(143s) [ Exec... [ Actal ... lMemufy... [ Temp (... [o.. IIO Req... [ I0.. [Ceuomoad EFf... [ Activity %
) EI-SELECT STATEMENT [} { 1 1
| Bl SORT AGGREGATE 1 1 ! 1 1 73%g)db time
SLesei
) PXCOORDINATOR 2 ) 4 AFioingfE
3 PX SEND QC (RANDOM) :TQ10002 3 1 { 4 4
[ SORT AGGREGATE 4 1 e 4 4 715
B} HASH JOIN 5 1,186M 744y Se— 4 1,500M 368 9GB @R wlllll 75k I 1868 I 73
Bl PX RECEIVE 6 300M 293k == 4 300M X 163
) B} PX SEND HASH :TQ10000 7 300M 293K == 4 300M “X?ELneord/(e\r e ’ U537
B PX BLOCK ITERATOR 8 300M 293k == 4 300M Bﬁ//\:hOSh a RHEE
& 15%fdb time
TABLE ACCESS STORAGE ... LINEORDER 9 300M 293K == 53 300M 56MB @0 wi3K w3068 88 | 1.95
Bl PX RECEIVE 10 300M 294K == 4 300M
) Bl PX SEND HASH :TQ10001 1 300M 294K = 4 300M )
] [ PX BLOCK ITERATOR 12 300M 294K == 4 300M
& TABLE ACCESS STORAGE ... LINEORDER 13 300M 294K = 53 300M 56MB @0 35K w30GB 8 l228

2100 PX HEFE A SEH] 1. 2 1) p002/p003 HEFE, ¥5 A 1F) PX HEFE A p000/p001 HEFE A A =4
BI20 PX 3ERE 5 db time [F) 15% 2645,

| Details
Plan Statistics | &3 Plan | G} Parallel | | Activity Metrics
[¥] Show Instance Nodes
Parallel Server [ Database Time [ Activity % 10 Requests 10 Bytes Cell Offioad Efficiency | Buffer Gets
B Instance 1
) Parallel Coordinator lo3s |14
-} Parallel Set 1
Parallel Server 3 (p000) . > o 2 Ll 15K e -49.25
Parallel Server 4 (p001) I > 2 I 2 15k ull scB -49.25
B} Parallel Set 2
Parallel Server 3 (p002) W 2455 [ EXS - 17K — 15GB 85 N 1,545K
Parallel Server 4 (p003) W 2485 Heas - 17k I 1568 85 I 1,544K
B Instance 2
B} Parallel Set 1
Parallel Server 1 (p000) [ PRI — 3 15K ol sGB -49.25
Parallel Server 2 (p001) [ PR — > il 15K il 568 -43.25
B ) Parallel Set 2
Parallel Server 1 (p002) W 2508 [ 3t — 17K — 15GB o5 [N 1,944K
Parallel Server 2 (p003) W 237s Wey7 - 17 i 1568 o5 [N 1,945k

sQL AT IFLE, %I lineorder PR hash 23 & I, AAS KT 4, 70 K 5e 2 G, RAAE AR pX St gEAT
hash join #1E, AAS=4.
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Plan Statistics | &z3 Plan | {f} Parallel | | Activity | [Z] Metrics
| by Resource Type | v | [[] CPU Cores (V] Degree of Paralielism
|

W direct path read temp
M PXDeq: reap credit

W cell smart table scan

W direct path write temp
W sql_id: 3xgb6d637q5r8
W cursor: pin S waiton X
M CPU (or wait for CPU)

0
12:56:25 AM 12:56:35 AM 12:56:45 AM 12:56:55 AM 12:57:05 AM 12:57:15 AM 12:57:25 AM 12:57:35 AM 12:57:45 AM 12:57:55 AM 12:58:05 AM 12:58:15 AM 12:58:25 AM 12:58:35 AM 12:58:45 AM

M VSPQ_TQSTAT 1 &l 7] LA, XFT lineorder WAFAEPH IX 43 &, it table queue 0 1 1, 1 4y 7H
WE 4 A PX UEREENCEN P9 I B A — FEI, PRAUEEE B 20 R AN 52 join &5 I ERA M. REA
Wit PX BEFE T L hash join I AIBRIA AR 3MCATHAR R 1/4, BT hash 73 k&, 3 10470 &%

3AZATAC S B TAFF B9 0 e DU AN ST PX HEFE & B ACTH, &34 PX BEFEAL TR 75M 470 SEIERE

75M 4TE K.

SELECT

dfo_number, tg_id, server type, instance, process, num_rows

FROM
V$PQ TQSTAT
ORDER BY

dfo_number DESC, tqg_id, server type desc, instance, process;

DFO_NUMBER TQ ID SERVER TYPE INSTANCE PROCESS
1 0 Producer 1 P002
1 0 Producer 1 P00O3
1 0 Producer 2 P002
1 0 Producer 2 P003
1 0 Consumer 1 P00O
1 1 Producer 1 P002
1 1 Producer 1 P003
1 1 Producer 2 P002
1 1 Producer 2 P003
1 1 Consumer 1 P00O
1 2 Producer 1 P00O
1 2 Producer 1 P0O1
1 2 Producer 2 P00O
1 2 Producer 2 P00O1
1 2 Consumer 1 QC

21 rows selected.

£ broadcast 94X, fEHEMERE

75055725
74977459
74995276
74977351
74998419

74986798
74985268
74984883
75048862
74998419

DR e

X}F lineorder, lineorder 1) 1% 4z, WA H broadcast 73 &, 2 AT A 15 B e ? A 1k

—F:
select /*+ monitor parallel(4)
leading(lol lo2)
use_hash(lo2)
pq_distribute(lo2 broadcast none) */

14



sum(lol.lo_revenue)
from

lineorder lol, lineorder lo2
where

lol.lo_orderkey = lo2.lo_orderkey;

i [f] broadcase 434, SQL AT 8] 4 5.9 23054, db time 24 23.8 4384, AL hash 43 &, $h 47 1)
F1 db time AN T 4T 1.5 5.

| Overview
General Time & Wait Statistics 10 Statistics
SQLText select /*+ monitor parallel(4) leading(lo1 lo2) use_hash(io2 | .| Duration 5.9m Buffer Gets 7,777K
Execution Plan 4 9,2 Database Time | ' 5 10 Requests  —— 257K
Execution Started  Sat Jan 3, 2015 1:12:26 AM PL/SQL&Java Os 10 Bytes [ 113GB
Last Refresh Time ~ Sat Jan 3, 2015 1:18:19 AM Activity % | 1 00 Cell Offload Efficiency 21%
Execution ID 16777216
User SID
Fetch Calls 1

LA PX HEREAE AP, Xt lineorder HEATIFATHFIMIZ )5, 3 (04T IC kB T table queue 0 ) #% %
A AE NI P I (0 PX IERE(E 6~9 4T), AHS TSI T 4 4, AN () PXEREES I T 312
AT05%. IX K broadcast 73 R WHE T 11%[ db time, X4 5 BT 0 AL I 40 B Wi 10, PX BEFY,
TWHEMY db cpu LA hash 23 & I8 I UK hash 43 & TS FE 14 % .

5 5 47 [ hash join 11574 FE I 28 25 18] 731 27GB, I 225 17] 10 /5 (1) db time ) 38%. A4
FEAWE L PX HEFEHEAT hash join FUELHEAZ K T, hash join (2514 K 3 124744, hash join [{AT 2k
34T LS 1/4.

+| Details

Plan Statistics | &3 Plan | {f} Parallel | |a Activity Metrics

Plan Hash Value 1515094802 | [0 PlanNote | Al Parallel Servers |
Operation | Name \ Li... ‘Emmated.“ [cﬂsc [ Timeline(3535) N Exec... \ Actal ... [Memory.“ \ Temp (... [c.. [ 10 Req... [ 0.. \ Cell Offioad EFf... \ Activity %
) B SELECT STATEMENT 0 1 1 N .
; Bl SORT AGGREGATE 1 1 1 1 ﬁﬁﬁ_%ﬂl‘]‘lﬁﬂrf?i@ 84%5’\]db time
) B PXCOORDINATOR 2 9 4 LEFE)27GB )Eﬁ:_FhClsh jOiﬂ
- PX SEND QC (RANDOM) :TQ10001 3 1 4 4
B} SORT AGGREGATE 4 1 pr— 4 4 298
B} HASH JOIN 5 1,186M  74qK e— 4 1,500M  740MB [ 27GB | G0 wellll 228K Ml 54GB — o1
B PX RECEIVE 6 300M 204K == 4 [ 120 | 3{ 7 % iEj? éé ﬁ 3
7533 ) PX SEND BROADCAST :TQ10000 7 300M 204K = 4 | 120 | f— }-‘—?ﬁ ﬁ EZ 1 2{Z Is43
03] Bl PX BLOCK ITERATOR 8 300M 204K = 4 | 30m %ie%
i) TABLE ACCESS STORAGE ... LINEORDER 9 300M 204K = 53 300M 56MB 8 135K 4 3068 82 |l.o7
B PX BLOCK ITERATOR 10 300M 293K L] 4 300M
F TABLE ACCESS STORAGE FULL ~ LINEORDER 1 300M 293K 0 53 300M S6MB. @ 13 4 30GB 88 | .67

W, PX HERE 1 #6157 hash join, FTSFE db time #5 IR N T
[E] Plan Statistics | &z2 Plan | &} Parallel | | Activity | [Z] Metrics

[/] Show Instance Nodes

Parallel Server l Database Time [ Activity % 10 Requests 10 Bytes Cell Offioad Efficiency | Buffer Gets ‘
B Instance 1
) Paralel Coordinator | 71.6ms |14 |
&} Parallel Set 1
Parallel Server 3 (p000) N 5. [E—i el 65K 2168 -1.01 [N 972K \
Parallel Server 4 (p001) [ B — 7 Il 65 el 2168 -1.01 [ 572K
B £ Parallel Set 2 ‘
Parallel Server 3 (p002) 3495 Has | 8,695 . 768 82 [ 572
Parallel Server 4 (p003) 0322 H276 8,68 - 7GB 82 [ 572K i
B Instance 2
&3 Parallel Set 1 \
Parallel Server 1 (p000) . 5 .5m I s Il 65K el 2168 -1.01 [N 972k |
Parallel Server 2 (p001) il 53 — ] JR—3Y il 2168 -1.01 [ 573K \
& Parallel set 2 |
Parallel Server 1 (p002) 301 289 8,683 - 7GB 82 [ 573K |
Parallel Server 2 (p003) 2975 W27 8,663 - 768 82 [N 572K |
|
|

hash join B}, Il I 2€ 2% (8] 352 28 4% 31 direct path read temp’ B &30 7.
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| Details

Plan Statistics | &g3 Plan | ) Parallel | | Activity | [] Metrics
by Resource Type | v | [_] CPU Cores [v/] Degree of Parallelism
6

W direct path read temp

1 PX Deq Credit: send bikd
B cell smart table scan
M PXDeq: reap credit

W sal_id: 2fuyv32uzmuq0
M library cache lock

M cursor: pin S wait on X
W direct path write temp
M CPU (or wait for CPU)

LI230AM  LI2:S5AM  1:13:220AM  LiI3:4SAM  Li14:10AM  L14:35AM  L:5:00AM LIS:25AM LiISISOAM Li6:ISAM  L16:40AM  Li17:05AM 1:17:30AM  1:17:55AM

VSPQ_TQSTAT ffi i, Sl 1. 2 1) p000/p001 HEFEAE Jy it 2, #0773 4247 5He, 3 i
JG 4 hash join [ = Ji 4518 . Broadcast 4 & % hash join 220347 B HIALE], Yo T EANE S
hash join PRIZ#R A KR HITE L.
SELECT

dfo_number, tg_id, server type, instance, process, num_rows
FROM

V$PQ TQSTAT
ORDER BY

dfo_number DESC, tqg_id, server type desc, instance, process;

DFO_NUMBER TQ ID SERVER TYPE INSTANCE PROCESS NUM_ROWS
1 0 Producer 1 P002 299928364
1 0 Producer 1 P00O3 299954384
1 0 Producer 2 P002 300188788
1 0 Producer 2 P003 299951708
1 0 Consumer 1 P0OO 300005811
1 0 Consumer 1 P0OO1 300005811
1 0 Consumer 2 P00OO 300005811
1 0 Consumer 2 POO1 300005811
1 1 Producer 1 P00O 1
1 1 Producer 1 P0O1 1
1 1 Producer 2 P00O 1
1 1 Producer 2 P00O1 1
1 1 Consumer 1 QC 4

13 rows selected.

g5, Broadcast #l Hash 23 REIB&RH#

T BT — T RIAT B, AT, n ROERE TG k7 5, saL HUT I RE A W] R BE
1. X}TF broadcast 73 & : R ¥} hash join [ 221034773 I, AH 2R T #% 5> &, hash join I 25321 1)
B I EA WD, 4R hash join ZEIU B & KR EHFE, HATX hash join PEREXSETT FR. XK
#0511 broadcast 73 & A FEAAN db cpu, EL AT lineorder H B2 1.
Replicate [F] 2.
2. X hash 43 & % hash join [P ILASEAT 43 K, AEAREAS PX BEREHEAT hash join I, 22 FAT 14
E’Jﬁ?}?ﬁiﬁﬁﬁﬁﬁn K 1/N, N 25 FE47 BE. Hash 43 & B v E B BEAE T
PR K, JCHERE KR M43 e, mI RE T >k W A2 (R & A N4, ELWET— 17 customer %45
lineorder K145 1-. 4 [} Partition wise join RJ DLV B 23 & 1) 75 2L, i THT 23 2549 i 1Y
o WA AAAE WAL, R L D HUE T O A, W hash 2 &, TRl — AN EEAE T
WK R R A PXIERE, Jo—AS PXHERE 25 Ab BG4 2045 1) hash join, 512 IFATHA
ATUARE. B2 AE i THI 05 150 B X P A D R A ke 7 ¥
saL T B, AR SR IE hash join ZE R A U F K cardinality, FHTESE R, EERE
ffha ki EFPEHBPSETER N FRASEZEEGEHKIFTHTHREZREED.
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Partition Wise Join, EB&9 REEA M8

Teie X} T broadcast B3 hash 43 A&, $dis i B ok BEFE BUE Y A0 (RA 1R 58 A& i, o R AL
FaHZ, WHER) db cpu 2. FFATRAT I, BB FE N Kk, & _ER£E N Oracle Xk H share-
everything I{) 4 77 1 22 4, AR AT 038 XA E B I P #EARF R ILZ ). B T X hash join
BAESTHBZ, V15 NAS ALK TAE S50 (R & DoP=N), 46 71 & 7 X B3 E# 5 &, 4R
) 53 R EBRAE B IR AT T R I BS TF 4.

i FH full BL# partial partition wise join FEA, W BASE 478 B 73 A AR A T8, B0 FE 3 M T4 B 1)
K. WIS hash join A — 1/ IEFEEE FAY hash 73 X, B ALk o UG FERS 73 X AN I, LA
hash 73 X B 4 6 500 58 157147, iX R 353 hash 43 & hash join {41 —id, iX J& partial partition
wise join. W15 hash join B P IL AR EHEE LA T hash join 431X, IEAREAS PX HERE AT LT 7Y 4k
PEXT A1) hash 43 [X, BT 5086 75 225 K, X 42 full partition wise join. hash 43 [X I}, hash join [ T./F
FLITHE X A hash 23 DXL B I E B, B i85 AN 43 IX KN, hash join B3t mT 9 B I B 55
TR A, DR sk b BT 75 1) PGAL.

Partition Wise Join, FEE#HIRES K.
W S7E lineorder %)) lo_orderkey 44 hash 43X, 43X ik 32 4. £/ X B K /NI 1G.

sid@SSB> @seg lineorder_hash32

SEGMENT_NAME SEG_PART NAME  SEGMENT TYPE SEG_MB
LINEORDER HASH32  SYS P3345 TABLE PARTITION 960
LINEORDER HASH32  SYS P3344 TABLE PARTITION 960
LINEORDER HASH32  SYS P3315 TABLE PARTITION 960
LINEORDER HASH32  SYS P3314 TABLE PARTITION 960

30720

32 rows selected.

1§ lo_orderkey & ], lineorder ANF5 22 k. BT 14k 2 F B & sql, 87~ full partition
wise join.
select /*+ monitor parallel(4)*/
sum(lol.lo_revenue)
from
lineorder_hash32 lol, lineorder_hash32 lo2

where
lol.lo_orderkey = lo2.lo_orderkey;

BEHT sql $UATHT )4 1.6 4384, db time 6 4380, A0 XA H hash 73 KB, ATES 24 2.4 4384, db
time 10.5 738, {1 Partition Wise join Pt 7 =2 —. $#ATTH &I R —4 W A1) PX 3EFE, AN
BN BT 4> 2. R4 lineorder_hash32 (1) 3 AZAT AL #E VI 43 0 32 Ny X AR IFATIE N 4,
A PX 3EFE hash join B, TAEH. TG — X TCACHT hash 43X, Wil 8 =48 0 3 1214 1/32. T/~
() TAE .G, A hash join HFEP) I I 2225 18] Bk 448MB. BEA PX BERETHFE 8 X hash 771X,
ATPATRL, SBATIE AT R S 3 8/16/32, B4 PX HEFEALFL R hash 43 X X5, N iZ 435 4/2/1,
sql FAT I 1] 25 Ze PR 1) 1%
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ORACLE Enterprise Manager Database Active Report English +
Monitored SQL Execution Details: c34¢j347xv4g5 )

| Overview
General Time & Wait Statistics 10 Statistics
SQLText  select /*+ monitor parallel(4)*/ sum(lo1.lo_revenue) from i [ ..| Duration |, 1 6 Buffer Gets | 7,778K
Execution Plan 14 9,2 Database Time | ©.0m 10 Requests — 71K
Execution Started  Sat Jan 3, 2015 11:06:47 PM PUSQL&Java Os 10 Bytes — 60GB
Last Refresh Time  Sat Jan 3, 2015 11:08:20 PM Activity % I 100 Cell Offioad Efficiency  83%
Execution 1D 16777216
User SID
Fetch Calls 1
| Details

[& Plan statistics | 52 Plen | ) Parallel | | Activity | [F] Metrics |

Plan Hash Value 229193319 D Plan Note

Operation | Name lu | Estimate... [ c.. ‘Tlmeline(sls) |Ex«_ |Aaua| | Memor... ‘Temp (e |o.. \ 0Re... |1o ‘Cellofﬂoad Ef... | Activity %
[ SELECT STATEMENT == s O { 1 1
i RFE—EPXiHRE i
/Bl SORT AGGREGATE 1 1 1 1
i
) EPXCOORDINATOR 2 5 4 0.5k
1 PX SEND QC (RANDOM) :TQ10000 3 1 (I 4 //:/ﬁi%fuiSMB
SEFES
] SORT AGGREGATE 4 1 s R 4 [|m H_‘j' |ETJ gt
] PX PARTITION HASH ALL 5 1,186M 746k MESSSSSSS 4 1500M
B} HASH JOIN 3 1,186M 746 Me——————= 3  1,500M 2GB | 448MB (@B | 2658  |64aMB | 51
TABLE ACCESS STORAGE FULL | LINEORDER_HASH32 7 300M 204k Me— 32 300M 56MB. 69 i 33K 30GB 88 [3.66
Pﬁ TABLE ACCESS STORAGE FULL | LINEORDER_HASH32 8 300M o5k Memm————— 3 300M 56MB 60 Wi 35K 30GB 8 |31

WO PX JHEFE N [ p000/p001 HEFE. FEAS PX EFEVHFENT db time & XK, B4 PX HF R &b
BT 8 X X 44 A1 hash join.

| Details
Plan Statistics | &23 Plan | i Parallel | | Activity Metrics

[/] Show Instance Nodes

Parallel Server [ Database Time ] Activity % 10 Requests 10 Bytes Cell Offload Efficiency [ Buffer Gets
B Instance 1
{J Parallel Coordinator loss | 192
B} Parallel Set 1
Parallel Server 1 (p000) I 1 5m I 50 J 18K 1568 83 I 1,545K
Parallel Server 2 (p001) I 15 [ El J 18K | 1568 83 (I 1,544K
B Instance 2
B ) Parallel Set 1
Parallel Server 3 (p000) I 1 5m B d 18K | 1568 83 I 1,544K
Parallel Server 4 (p001) [ 15 5 J 18K | 15GB 83 | 1,544K

AAS 2 KB I T8 4.

| Details

Plan Statistics | &g3 Plan | {f} Parallel | | Activity | [Z] Metrics

[ by Resource Type | v | [[] CPU Cores (] Degree of Paralielism
%

cell smart table scan
library cache lock

ge cr multi block request
CPU (or wait for CPU)

11:06:50 PM 11:07:00 PM 11:07:10 PM 11:07:20 PM 11:07:30 PM 11:07:40 PM 11:07:50 PM 11:08:00 PM 11:08:10 PM 11:08:20 PM

ME— B FEZE R table queue 0, £ PX HEFE ] QC KiE—ATid 3%,
SELECT

dfo_number, tg_id, server type, instance, process, num_rows
FROM

V$PQ_TQSTAT

ORDER BY
dfo_number DESC, tqg_id, server type desc, instance, process;

DFO_NUMBER TQ ID SERVER TYPE INSTANCE PROCESS NUM_ROWS
1 0 Producer 1 P00O 1
1 0 Producer 1 P0O1 1
1 0 Producer 2 P00OO 1
1 0 Producer 2 POO1 1
1 0 Consumer 1 QC 4

5 rows selected
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% DoP XF 7 X#HS, Partition Wise Join f& k4%
MIEATHAT I DoP KT hash Z) X #L I, partition wise join A< kA, X I ALK 25231 F broadcast
local f¥173 . {1 J1] DoP=64 AT [AIFE ] sql:
select /*+ monitor parallel(64)*/
sum(lol.lo_revenue)
from
lineorder_hash32 lol, lineorder_hash32 lo2
where
lol.lo_orderkey = lo2.lo_orderkey

DoP=64, A AT Ik 15 F2, db time 4 11.3 434,

v| Overview
General Time & Wait Statistics 10 Statistics
SQL Text select /*+ monitor parallel(64)*/ sum(lo1.lo_revenue) from ) Duration 15.0s Buffer Gets | 7, 754K
Execution Plan fi64 2,2 Database Time | 11.3m 10 Requests  — 177K
Execution Started Tue Jan 13, 2015 1:35:26 AM PL/SQL& Java Os O Bytes —— 72GB
Last Refresh Time ~ Tue Jan 13, 2015 1:35:41 AM Activity % I 100 Cell Offioad Efficiency  61%
Execution ID 16777216
User SID

Fetch Calls 1

PAT PRI LT AL PX BERE. DAL A5 IE X hash join 412 HEAT broadcast local 7). 1R
hash join ) 2210 FL s /NF)E, broadcast local 23 & A7 hash join [ 45321, K124 DoP & 43 X 55 1F) 5 1%,
hash join Pii1[#) lineorder_hash64 [P 44N 70X, B 2 A~ PX BERESE[R) A £ Ab 3 — 5 DT RC 43 X 1R
AN ) PXHERE R AN 2L (1 PX ERE, 2 AbFE (R — A3 L. ot A 7E [R]— /N SE 1 PX ERE
IR, ANS 1 S A e, B E O 0 R AR, X A broadcast local 175 . sQL IR T I 1 R

1. DLECs B stohl DX Te) 2 A7, 35 €6 1K PX ERE IEAT H14 hash join ZE34 11 lineorder_hash32(%f 7
1T), 51 49 DoP A& 3 X A (P A%, BN 43 DX pl 9 /N 85 €0 PX BERESE R4 4, IX A PX EREAE )
—/NSE L RN ) PX HERE R AR 2 X — 2 A, K& 4.7M AT0 5%, JFHHER4F
% 547 hash join 19 build table.

2. 24 PX HEFE AT hash join A 1Y lineorder_hash32, FEANZL (41 PX 3ERE AT 4
4.7M 1783, #R )5 table queue 0, LL broadcast local 1) 772X, 73 /& 45 A S0 PR AN 20 {4 1) PX 3F
FE (B 23 e ], WSt B A S ) FE e px bR, J8F St 1 AL S AR I, FR A slaves mapping, B
T broadcast local, 745 hash local, random local 54} % 77 2\). 83 broadcast local 73 &, £
A\ 300M 1732 % 600M 7.

3. BN PX HEFEE L table queue O H2 T KHE 9.4M A7 504, 1% & FEAN VT L 43 X 1 il 2.
SRIGHEAT hash join, LA 2 J5 S-S HRAE. BN E 1) PX BERE hash join B4R, 2o s
&/ lineorder_hash32 [ 1/64(=1/DoP), A 14 HE 7 lineorder_hash32 1] 1/32(=1/4 X %4).
W4k 524 75 DoP, HL AT hash join 21 AU S8/, 470 i EE SIS hkb; R, 52
K PX HEFEAL B[] — AN X, 2425 broadcast 77 K JMAS. BT RLY DoP KT X Hh, F-AT34T
(PR DoP e s, § Re I AL

v/ Details

Plan Statistics | &2 Plan | fj Parallel | | Activity | [] Metrics

Plan Hash Value 519750050 =[] Plan Note | Al Parallel Servers v |

Operation Name L. ‘Esbmam ‘C "ﬁmellne(lSs) Exe... | Actua... | Mem... |Temp... |O. | IOR.. |L.. Cell Offica... | Activity %
[ SELECT STATEMENT LI |
B} SORT AGGREGATE

[ PX COORDINATOR

1 LE
* 129

kY
IR R -

0
1
2

& B} PX SEND QC (RANDOM) :TQ10001 3 1 -

73] [ SORT AGGREGATE 4 1 e B | Hs28

os°] B} HASH JOIN 5 1,186M 37K SSSSSSE o4 g500M 1368 7GB @)l 113K 2%6... ——7>

&5 B PX BLOCK ITERATOR 6  300M 18K = 64 300M

& ‘TABLE ACCESS STORAGE FULL LINEORDER_HASH32 7 30M 18K = 84  300M 594MB i3k sl 88 467

& Bl PX RECEIVE 8 300M 1gK |- o, | 600M Ua3s

73] E} PX SEND BROADCAST LOCAL :TQ10000 9 300M gk == 6 | 6ooM | M sos

& B} PX BLOCK ITERATOR 10 300M 18K = 64 | 300M

e TABLE ACCESS STORAGE FULL LINEORDER_HASH32 11 300M 1gx — 864 | 300M | 609MB @ik a8 82 49

BN OR PXEFE, SE61 1 po0s SEFEFATAE S, T LAfIA hash join [ 22144
lineorder_hash32 f¥] 1/64, hash join ] 4144 lineorder_hash32 [ 1/32.
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| Details

[E) Plan Statistics | 52 Plan | &} Parallel | | Activity Metrics

Plan Hash Value 519750090 | [ Plan Note | Parallel Server 6 (instance 1, p005) | v |

Operation Name Li... | Estma... ‘c ‘T\melme(lSs) Bxe... | Actua... | Mem... |Temp... |O. \ IOR... ‘ L. | CellOffica... | Activity %

) SELECT STATEMENT 0 4
E] SORT AGGREGATE 1 1
El PX COORDINATOR 2 L O 0
&5 E}-PX SEND QC (RANDOM) TQ10001 3 1 LT 1
&5 Bl SORT AGGREGATE 4 1 T— 1 . 25
& - HASH JOIN 5 1,186M 37k ‘eee——— 24M | 201k 160kB @@ Ml 2,530 296... I 7
73] B PX BLOCK ITERATOR 6 300M 18k = 1 | 4,747k
&5 TABLE ACCESS STORAGE FULL LINEORDER_HASH32 7 300M 18K = 14 | 4747K | oKB @406 481 We33
73] B} PX RECEIVE 8 300M gk === 4 g3«
i E} PX SEND BROADCAST LOCAL TQ10000 9 300M gk =
(s B PX BLOCK ITERATOR 10 300M 18K =
73] TABLE ACCESS STORAGE FULL LINEORDER_HASH32 1 300M 18K == @
INGG

B ERIN, AT RERLER R, MM partition wise join FIFFAT AT WA E. &
R fi P I, 54T hash 431X, hash join B AL 38 AT AL 23 IE ¥ partition wise join.
Range-hash B list-hash A& & WLIF) 73 X 4145 SR, — 2 25 DX AR b 25455 0, 1) FH B[] 5 [ 25 471
KX MAIE D15, Z R XA hash 73X, WIS, X —2 o K3 BT 2 Ja, U4 as il DU #¢
partition wise join.

Pl partition wise join W), W iZ R Al GEHE &= hash 43 X EL, #2544 43 X B K /. Partition wise join
I, FERFUCEC ) 43 X fH—> PX BEREARBE, 4SR50 X E R K 22, nl e T30 join $ AT A8 I 2 1],
SEMAPERE. o5 — 7 H, W RSy REOR D, 4 DoP K T-4r X LI, partition wise join 23 2R A%, 48 F K
) DoP X i 43 AF A7 B

36 E S SO R NEiba - Walsn: 0 E-A

BT RS Fa 5 — 21 L (1) KR 43 B s #0 2 > F0 AT T (B (Popular Value). Hash join B, @12 hash
join M4 1B R B 1 (R A A WU, $d 20 AT EHEAS PX ERE 75 B2 AL 38 B AT A0 I s, He
sql PAT I 1], IXF G HLRR A HATHATWRL. R EREFE T hash 20 &, LB join B4 1) 3
P E AT hash 0 &, AR BIAL S S BPATMEL. FME T hash (& —FE 1), 280 K F]
[F]— PX MEFEHEAT hash join. TAEECANIA], FEANANSEN PX RERE 75 58 23 (1) TAE, WHFE
) db time 23 Lb At PX BEFE 2, sQL $AT I ] 25 DA e B J2 S8 K. X F replicate 3% broadcast
5 K, WIS AE XA AT 8B XU, (8124 hash join £330 (— % K 3R) B A FHEAT 43 %, PX
HEFE A 2 T B0 B o bk X ) 8 3% 35 T 43 X /) granule, P34 hash join A2 HEHE, F8E1T
join #:4F

H TR B BURANF] 20 R R R, B 3K, customer_skew f11% — 4% c_custkey=-1 i3k,
lineorder_skew 90%[#)1c 3%, M44-E T J717id 3% lo_custkey=-1.

sid@SSB> select count(*) from customer skew where c_custkey = -1;
COUNT ( *)

sid@SSB> select count(*) from customer skew;
COUNT ( *)

1500000

sid@SSB> select count(*) from lineorder_ skew where lo_custkey = -1;
COUNT ( *)

270007612

sid@SSB> select count(*) from lineorder_skew;

COUNT ( *)
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300005811

Replicate A, AEZHIEARIAIZIN
WA sql 40

select /*+ monitor parallel(4) */
sum(lo_revenue)
from
lineorder_skew, customer_ skew
where
lo_custkey = c_custkey;

SQL $ATHS[E] 4y 23 F2, db time & 1.5m. fEAL 2% ERIA FIBAT T RIIEHE replicate f77 28, R FF il —
2 PX HEFE, 5 broadcast 43 & 17 SN AN (4 1) PX 3ERE F 2 F14 customer, FHATH 3
lineorder_skew I, J& 5% F 35 T~ Hiu ik [X [R] (1) granule 45 547, WS 7 471¥)’PX BLOCK ITERATOR'.

ORACLE Enterprise Manager Database Active Report English +

Monitored SQL Execution Details: 77457qc9a324k )

| Overview
General Time & Wait Statistics 10 Statistics
SQL Text select /*+ monitor parallel(4) */ sum(lo_revenue) from line L] Dl ————————————— 2305 Buffer Gets | 3,02 1K
Execution Plan 4 8,2 Database Time | 1.5m 10 ReqUESES  ———— 33K
Execution Started ~ Sun Jan 4, 2015 8:18:36 PM PLSQL& Java Os 10 Bytes — 25GB
Last Refresh Time  Sun Jan 4, 2015 8:18:59 PM AT N ———————————————— 1T Cell Offload Efficiency 84%
Execution ID 16777216
User SID
Fetch Calls 1
| Details

Plan Statistics | &2 Plan | ) Parallel | |~ Activity | [F] Metrics

Plan Hash Value 4050055521 [ Plan Note

Operation {Name { s ‘Es\:mated... {Cust ‘Tvmehne(us) I Exec... | Actual ... lMemory,.. ‘ Temp (... ‘o‘, IIO Req... ‘ 0.. I(‘ellomoad EFf.. | Activity %

| B SEECTSTATEMENT  eplicate Sbroadcast? 1 1 !
[} SORT AGGREGATE SHEREM, RFE—HPX 1 1 2 1 1
B PX COORDINATOR 131 2 2 ' 5 4
) PX SEND QC (RANDOM) :TQ10000 3 1 L 4 4

] SORT AGGREGATE 4 1 e 4 4 | B-X-J

Bl HASH JOIN 5 294M 2ok e———— 4 300M  240MB ) s 11

TABLE ACCESS STORAGE FULL | CUSTOMER SKE 6 1,500k 1,558 4 000K Iu12
B PX BLOCK ITERATOR 7 300M 200K e—— 4 300M

TABLE ACCESS STORAGE FULL | LINEORDER_SKI 8 300M g0k Me——— g3 300M 56MB @ b 33K i 25GB 8 Weso

¥

A ANE ) PX R FER db time S 3R], T replicate 7=, lineorder_skew [ E4E 4} 3F
BATIE N 4 A PX HERE AT TR}
[E] Plan Statistics | &3 Plan | 3§ Parallel | | Activity | [F] Metrics

[¥/] Show Instance Nodes

Parallel Server | patabase Time [ Actvity % 10 Requests 10 Bytes Cell Offioad Efficiency | Buffer Gets
B Instance 1
) Parallel Coordinator | 27.8ms 17
B Parallel Set 1
Parallel Server 1 (p002) I 2.2 [ — 8,378 — 7GB 84 I 575K
Parallel Server 2 (p003) I 20 45 [ B — 8,341 — 7GB 84 I 575K
B Instance 2
- Parallel Set 1
Parallel Server 3 (p001) I 22.15 I 50 —— 8,374 —— 7GB 84 N 575K
Parallel Server 4 (p002) I > 55 [ EI — 8,385 — 7GB 84 (I os3K

LA AR replicate 77 U, AT LLE I AT 71 RIH outline H ) hint PQ_REPLICATE k. KL F
73 dbms_xplan.display_cursor i th & 47 7, H 5K outline il .
select * from table(dbms_xplan.display cursor('77457qc9a324k',0, ’outline’));

Plan hash value: 4050055921

Outline Data

/x+
BEGIN_OUTLINE_ DATA
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IGNORE_OPTIM_EMBEDDED_ HINTS
OPTIMIZER FEATURES ENABLE('12.1.0.2')
DB_VERSION('12.1.0.2")
ALL_ROWS
OUTLINE_ LEAF(Q"SEL$1")
FULL(@"SEL$1" "CUSTOMER_SKEW"Q"SEL$1")
FULL(@Q"SEL$1" "LINEORDER_ SKEW"Q@"SELS$1")
LEADING(@"SEL$1" "CUSTOMER_SKEW"Q"SEL$1" "LINEORDER_SKEW"Q"SEL$1")
USE_HASH(@"SEL$1" "LINEORDER SKEW"@"SELS$1")
PQ DISTRIBUTE(@"SEL$1" "LINEORDER SKEW"@"SELS$1" BROADCAST NONE)
PQ_REPLICATE(@"SEL$1" "LINEORDER_SKEW"@"SELS$1")
END_OUTLINE_DATA

*/

Hash 2%, BURERhERM TR

i hint 4/ hash 43 &, M3k sql Wi

select /*+ monitor parallel(4)
leading(customer_skew lineorder skew)
use_hash(lineorder_skew)
pg distribute(lineorder_ skew hash hash) */
sum(lo_revenue)

from
lineorder_skew, customer_skew

where
lo_custkey = c_custkey;

1§ hash 73 &, sQL $AATHES[E] 24 58 P, db time 2.1 7384 %] T replicate B sql $WATHT 1] 23 Fb, db
time 1.5 208, HlAE, 3 sql HFERY db time H3En T 37 &, M AT TR AN T 35 #0, =
WA TR N db time JEAN & P BIREAS PX EFRE. WSS I db time V¥ 28R4 PX HEFE, 1
HIFATPAT A BRI, 4 sql $RAT I AN A 3890 37/4, 29 9 5, 1A & ILAE ) 35 F5.

A0 PX HEFEAE A EFE 3, 43 3I%) customer_skew F1 lineorder_skew 52 %3474 4 3-8 1T table
queue0/1, hash 73 K 45 W5 (0. 1F) PX HEFE. X lineorder_skew 143K, 5 T 45%[¥) db cpu.

v| Overview
General Time & Wait Statistics 10 Statistics
SQLText  select /*+ monitor parallel(4) leading(customer_skew lincor | ...| Duration 58.05 Buffer Gets 3,860K
Execution Plan 4 8,2 Database Time 21m 10 ReqUESts | —— 33K
Execution Started Sun Jan 4, 2015 8:18:59 PM PL/SQL& Java Os 10 Bytes — 25GB
Last Refresh Time ~Sun Jan 4, 2015 8:19:57 PM A —————————— 13 Cell Offload Efficiency 84%
Execution ID 16777216
User SID
Fetch Calls 1
v| Details
Plan Statistics | &g Plan  (fj Parallel | |~ Activity Metrics
Plan Hash Value 2258404880 | 1) PlanNote | Al Parallel Servers v
| Operation ‘ Name ‘ Li... ‘ Estimated... | Cost | Timeline(S8s) Exec... | Actual... | Memory... | Temp (... [0.. | IOReq... | 10... ‘ Cell Offload Eff... | Activity %
E}- SELECT STATEMENT 0 { 1 1
E} SORT AGGREGATE 1 1 1 1
Bl PX COORDINATOR 2 9 4
m B} PX SEND QC (RANDOM) :TQ10002 3 1 4 4
@ E}- SORT AGGREGATE 4 1 e —T 4 4 W sas
& - HASH JOIN 5 294M 292K 4 300M 73MB @ 1
) Bl PX RECEIVE 6 1,500 1,55 ' 4 1,500K
m E}- PX SEND HASH :TQ10000 7 1,500 1,556 ' 4 1500K a .l JAUn
5] B PX BLOCK ITERATOR 8 1,500  1,55¢ ' 4 1,500K Pﬂ —I/A hash4; &
e TABLE ACCESS STORAGE ... CUSTOMER SKE 9 1,500 1,556 54 1,500K ?h *iAS%E/‘] 182
‘m} Bl PX RECEIVE 10 o ey 4 300M d b C D u . 15
];61 B PX SEND HASH :TQ10001 11 300M 290K —— 4 300M & I 30
:[61 [ PX BLOCK ITERATOR 12 300M 290K “e——— 4 300M
‘qu TABLE ACCESS STORAGE ... LINEORDER SKI 13 300M 290K 'e——— 53 300M 56MB @0 e 33K i 29GB 84 [ 16

S 2 [ 5 G PX HEFE p001 VAL T 57.1 F011) db time, sql AT IS TA) 58 F5, IX 4> PX HERLLE sql $h
AT R e — B2 IR, ] AT, lineorder_skew T 47 lo_custkey=-1 [ £ 45 #f 73 & B X A1k
FEAL R UAE R A2 77 L5, PX BERE, S 51494 lineorder_skew JF#EAT 43, ‘e AT A AR &2 1
1.
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| Details
Plan Statistics | 422 Plan | &f} Parallel | | Activity | [F] Metrics

[V] Show Instance Nodes

Parallel Server | atabase Time [ Actity 9 10 Requests 10 Bytes Cell Offioad Efficiency | Buffer Gets
B Instance 1
{j Parallel Coordinator | 35.4ms 112
1 ) Parallel Set 1

Parallel Server 1 (p002) H27s
Parallel Server 2 (p003) W2ss Hass
B {5 Parallel Set 2

Parallel Server 1 (p004) [ B8 I 1 —— 8,362 — 7GB 84 I occK
Parallel Server 2 (p005) I 15.55 5 — 8346 —7GB 84 I 564K
B Instance 2
23} Parallel Set 1
[ Parale Server 3 (p001) s N G |

Parallel Server 4 (p002) 2ss l114

B Parallel Set 2
Parallel Server 3 (p003) . 1526 Bt — 8323 ——7GB 84 I 564K
Parallel Server 4 (p004) . 1535 [ BE] — 8,326 — 7GB 84 [N 64K

j(%llﬁﬁﬂl% AAS=2, K S 2 /) po01 HEFEASWT A M 4 AN P2 U 8 dis 1 8517 hash join.

Plan Statistics | &%3 Plan | { Parallel | | Activity | [Z] Metrics

by Resource Type v | [] CPU Cores [V] Degree of Parallelism
7

o

8:19:00PM  8:19:05PM  8:19:10PM  8:9:1SPM  B:19:20PM  BI9:25PM  B19:30PM  BUSIBSPM  B940PM B194SPM BUSIS0PM  B:19:55PM

M PXDeq: reap credit
W CPU (or wait for CPU)

M VSPQ_TQSTAT HEL K FATTHT LA, % hash join A543 K I, il il table queue 1, 1 ¥ 2 # 1
S 2 1) P00, B T AL BT 2 5 . 1Kt A 1% PX EREAE LA sql PAT IR — H AR RS
SELECT

dfo_number, tg_id, server type, instance, process, num_rows
FROM

V$PQ_TQSTAT

ORDER BY
dfo_number DESC, tqg_id, server type desc, instance, process;

DFO_NUMBER TQ ID SERVER TYPE INSTANCE PROCESS NUM_ROWS
1 0 Producer 1 P004 375754
1 0 Producer 1 P0OO5 365410
1 0 Producer 2 P003 393069
1 0 Producer 2 P004 365767
1 0 Consumer 1 P002 375709
1 0 Consumer 1 P003 374677
1 0 Consumer 2 POO1 374690
1 0 Consumer 2 P002 374924
1 1 Producer 1 P004 75234478
1 1 Producer 1 P0OO5 74926098
1 1 Producer 2 P003 74923913
1 1 Producer 2 P004 74921322
1 1 Consumer 1 P002 7497409
1 1 Consumer 1 P003 7467378
1 1 Consumer 2 P0O1 277538575
1 1 Consumer 2 P002 7502449

23



1 2 Producer 1 P002 1
1 2 Producer 1 P003 1
1 2 Producer 2 P0O1 1
1 2 Producer 2 P002 1
1 2 Consumer 1 QC 4

21 rows selected.

12c¢ ¥ sql monitor R 5 1 T 885, HATHAT MR, 608 T FEECOR I PX HERE BFSRAEAR B 78
plan statistics U1 [fl, | $73¢ FLi%$E Parallel Server 3(instance 2, p001), MW AT &I /I 2 10 17, ‘PX
RECEIVE’, LA J Actual Rows 1| ()£ 4l 278M, ] LA A 9249 2 1) pool REREFE T AL BT 2 T

Kot
v/ Details
Plan Statistics | 433 Plan | {f} Parallel | |~ Activity Metrics 2riA A All Parallel Servers,
42 [
Plan Hash Value 2258404880 | 1) Plan Note | Parallel Server 3 (instance 2, p001) | v / FE?¢(WSTOHC€2,DOO] )
Operation IR o) Parchel Severs imeline(58s) Bxec... | Actual . | Memory... [ Temp (.. [0. [10Req... [10... [ cellOffioad Eff.. [ Activity %
llel i , T i
5 SELECT STATEMENT Parallel Server 3 (instance 2, p001) I
Parallel Server 4 (instance 2, p004)
EJ SORT AGGREGATE 1 s
B PX COORDINATOR 2 1 0
& £ PX SEND QC (RANDOM) :TQ10002 3 1 1 1
& E] SORT AGGREGATE 4 1 — 1 1 [_BS
[731] Bl HASH JOIN 5 294M 292K 1 278M 18KB @ I 55
731} Bl PX RECEIVE 6 1,500K 1,558 BT 1 5K
JTable QuUeue 1,
& E] PX SEND HASH :TQ10000 7 1,500k 1,558 HL d
W T N2{27 T8/
[ = [ Z =}
& B PX BLOCK ITERATOR 8 1,500K 1,558 ESNA
3 2
] TABLE ACCESS STORAGE ... CUSTOMER SKE 9 1,500k 1,558" FI &
& EJ PX RECEIVE 10 300M 290K Se— 1 [ —1
o] B} PX SEND HASH :TQ10001 11 300M 290K -
2] [ PX BLOCK ITERATOR 12 300M 290K
& TABLE ACCESS STORAGE ... LINEORDER SKI 13 300M 290K
I

XF TSR N, Ak B R e — AN R A% I R AL L AR AR A1) AR 26 e AR s AT I E, R
A5 B i 40 (bind peeking) n] BE i APAT T RIANTR E . AT IS T B R 3 AN B 4 & 5 20 1 ok 5
l][@;
1. 7%, replicate Bi# broadcast 43 & AN 52 BUHE R} 52 ).
XFF hash 73 &, hash join #1203 $22 5 (1) S 30 T80, 25 473 R B[R] — PX EFEREAT join 4
1E, 255 18 B 8 1 AT AT R
3. 12c 5|\ adaptive 43 &, T LAfi# ¥ hash 43 K IS AT HAT WA ) . POk A6~ — G SCF”
RNELE Oracle MIFFATHAT BRI R )78 adaptive 73 A IX AN BR: 1.

HASH JOIN BUFFERED, #%E hash 7 &R {TiHXI R RIBEZE =

B H AR AL, AT I KA R . R 2 TN E, w222 PIRIY hash join, %X
o> B R B 2, M T B R A Gl RETL AR, AT THRIHRS AN T SR A B . AT IR R K,
T PRUEFFAT AT (0 TEH AT, AT VR W] RE2> 4l A AR IR BELZE 4, 7E hash join I, AT join
G AF IR G2 A7 BN I 2, 745 Ba AR L 0p e AT BT — > = 3REHLI sql KULWIELE hash
join i, ANR 93 57 A AT A

{#f Broadcast 4%, igGMHES.
TR = AN RIEZ sql W, I part &, i hint iEAEALESPIIX hash join #B1# ] broadcast 43 &
Replicate SQL £X ifj 4 HEFSALL.
select /*+ monitor parallel(4)
LEADING (CUSTOMER LINEORDER PART)
USE_HASH (LINEORDER)
USE_HASH (PART)
SWAP JOIN_INPUTS (PART)
PQ DISTRIBUTE (PART NONE BROADCAST)
NO_PQ REPLICATE (PART)
PQ_DISTRIBUTE (LINEORDER BROADCAST NONE)
NO_PQ REPLICATE (LINEORDER)
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*/

sum(lo_revenue)

from

lineorder, customer, part

where

and lo_partkey

lo_custkey c_custkey

p_partkey;

SQL HAT Ik 42 5, db time 2 2.6 234
AAS=(sql db time) / (sql HATI ) = (2.6%60) / 42 =3.7, $£4T 4, Vi W] 4 A PX BEFEHEA— B R F5I5 K.

| Overview
General Time & Wait Statistics 10 Statistics
SQLText  select /*+ monitor parallel(4) LEADING(CUSTOMER LIN = Duration 42.0s Buffer Gets | 3 525K
Execution Plan f}4 8,2 Database Time | > m e R |
Execution Started Tue Jan 6, 2015 8:25:13 AM PL/SQL& Java Os 10 Bytes — 30GB
Last Refresh Time  Tue Jan 6, 2015 8:25:55 AM Activity % I 100 Cell Offioad Efficiency  78%
Execution ID 16777216
User SID
Fetch Calls 1

PAT VRIS — B¢ & I AT IR, 3 et A2 AR IS 209 I AT -l iy i AR 5 A = 3 6 R S o i 3t
1T broadcast 43k, 14 9 #8252 i 2 J5 HE#% LF X hash join [¥) build table, fi 5 #1350k, Jf
HE4T hash join. &A1 L FR B table queue JIR B (¥ J& W), 42X AN AT+ Kl

1. 20 PX BEREAE N A3 JFAT 4148 part, 1 table queue O )" #4554 I (0 1RV 9 PX HERE
(3 779 4T). BN O PX BEREH part ()58 HE 500 (51 6 17), 1.2M ATk, IRk 47 28 5
47 hash join ] build table.

2. 200 PX ERRAE A A7 3T 4 customer, i1 table queue 1 ] % broadcast 25N 5 {4
TP PXCHERR (S 12714 47). RSB PXIERERIN customer (58 BEXURE (5 11 17), 1.5M
ATid %, FHER TS5 10 4T hash join ¥ build table.

3. W PX BERIEATHIRE 99523 lineorder, XA 4T A 1 4 H (1 A sql T8 A48 S0
lineorder [ V& 46 14F) 1 3 42470k, HEAT2E 10 171 hash join, X} T4 — 4814 58 10 4710
hash join fJi23%, & E#E4T 55 5 4769 hash join, 3:35 BT 4. M sql monitor R 2 K
Timeline #1{5 &, X lineorder {314t AP~ hash join 3412 Al REAT ). AT Rl Hh AT B
FE i, BORAE AT B8 AT BRI RBIANT 245 R OREAERE. K20 db cpu FEZEPIIK hash join
VE. BeARAG AT VTR, s & 54 hash join IR A 8D BRI, 6 F-IX BT TR, 7
TR PR AL A I e SR HAIR 11 join, JHPE pe s S SR I A BT

+| Details
Plan Statistics | &2 Plan |} Parallel | Activity | [] Metrics
Plan Hash Value 2242836724 \j Plan Note
Operation ‘7Name [ u‘ Estimated... | Cost | Timeline(42s) “ Exec... ‘ Actual .. Memu(y“.r‘ Temp (... 'io,. ‘ 10 Req... ‘ 10... [Ceuomoad EFf.. | Activity %
e : : . FYkhash joinfFirst Activef ]
- PX COORDINATOR 2 o ¢ [’\J\:E(T‘melme%—’t{&/‘] Ll‘lluﬂﬁij
& - PX SEND QC (RANDOM) Q10002 3 1 t 4 N hpSh joinZ R HETTHY
[037] Bl SORT AGGREGATE 4 1 — 4 Ws77
731} B} HASH JOIN 5 204M 297K —— 4 300M  205MB @ I 35
& B PX RECEIVE 6 1,200 1,126 * 4,800K
& E1 PX SEND BROADCAST :TQ10000 7 1,200 1,126 * 4,800K \
2] B PX BLOCK ITERATOR 8 1,200 1,126 * 4 1,200K
& TABLE ACCESS STORAGE ... PART 9 1,200 1,126 * 58 1,00 |170 | 115M8 1192
73] [l HASH JOIN 10 294M 95K e—— 4 300M 240MB @@ — ]
) B PX RECEIVE o) 15008 “xss8 * 4 000K
& E1 PX SEND BROADCAST TQ10001 12 1,500k 1,558 * 4 000K
] B PX BLOCK ITERATOR 13 1,500k 1,558 4 1,500K
E; - PX BLOCK ITERATOR : 15 ;DOM 2;4K C— 4 ;DDM
&% TABLE ACCESS STORAGE F... LINEORDER 16 300M 204K e—— 53 300M S6MB @9 i 35¢ | 30GB 78 Ml 962

%S hash 4%, Tt IHIBEZE R
LA hints, 5l sQL f§ H hash 43 %

select /*+ monitor parallel(4)

LEADING (CUSTOMER LINEORDER PART)
USE_HASH (LINEORDER)

USE_HASH (PART)

SWAP_JOIN_INPUTS (PART)

PQ DISTRIBUTE (PART HASH HASH)
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PQ DISTRIBUTE (LINEORDER HASH HASH)
*/
sum(lo_revenue)
from
lineorder, customer, part
where
lo_custkey
and lo_partkey

c_custkey
p_partkey;

SQL AT ]y 1.5 734, db time Jy 8.1 40 8f. AHXS 4401 T 14GB 1 10 #4F:.

| Overview

General Time & Wait Statistics 10 Statistics
SQLText  select /*+ monitor parallel(4) LEADING(CUSTOMER LIN &l Duration 1.5m Buffer Gets | 3 25K
Execution Plan 4 8,2 Database Time 8.1m 10 Requests  — i 5K
Execution Started Tue Jan 6, 2015 8:25:55 AM PL/SQL&Java Os 0BV m———————— 4GB

Last Refresh Time  Tue Jan 6, 2015 8:27:24 AM Activity % 100 Cell Offioad Efficiency 37%

Execution ID 16777216
User SID
Fetch Calls 1

LUK hash join #3458 H HASH 437, 45K hash join 224G W8 20y I, PX RS2 TR R A 4 IR

i oy k. BATVHRI P B B I oK H 2 12 47 HY HASH JOIN BUFFERED, JX & — ™ BH & 14 i 35

. N, FAMK AR @ L BRBE table queue N IR IR W, B SCEAT VIR, FEAEAT A A4 I HASH

JOIN BUFFERED IX ™ FH ZE £ 4, 1A & — ) HASH JOIN.

1 W PXEERAE R R4, JEATH3 customer, S 1T table queue 0, hash 43 & 454 it 94
00 PX BEFE (5 14~16 4T). FFNL0AA Y PX HEFEBEIC T 1/4 1 customer [ (55 13 47),
KYh 370k 4740 5%, IFUEAS I 45 12 47/HASH JOIN BUFFERED' /] build table. 5 broadcast 73 &
DX A2, B HAT TR NS 16 17, FHEEE T lineorder [ customer JTUE Y, AN JE M EE—
ANBAE T BRAE (S 9 47414 part) FFUA . X4 hash 23 & FTE AT 04T 11 %I LL & broadcast
I RANF LT

2. WA PXERAE LR PR, FEATHI lineorder, il I table queue 1, hash 23 R AE J W 2 & 1)
210 PX HEFE (SR 18~20 4T). B/ 40 (B PX EFEFEI T 1/4 19 lineorder £04 (26 17 17), K4
75M AT iC 3%, BN PX HEFEAEBABGE IT table queue 1 BACECHRE () [RI B, HE4T 56 12 4714
hash join, 34t join 45 RAETE PGA W VESRAY, A 7 W AN L4k 21 i ah. w45 KA it
KEIE, 5 BB B 2 A7 B 2 8], LA 1IX AN 1, T 7GB Bl ik 2 ). AR m] DL
A join M4 RAEE A7 B — N Im IR, ABA, A APAT VR 75 BRI B A N — AN BH 2E 15, BH
1B S R ?

XEWREFEHBERLNZLO: A —H oFo W, &2 AeF A PX 3R, —14
B RERFA PXHBYFE T/ XBEWER—NZ, WA PXERZM, BX Kt
FLE—NMERPBE S R, —HIEAETEREHE, —HIEIHEREBRREE, 84
PX R R ey —Fh A€, ARER ¥ E B A A . 92 PRI table
queue 1 [ W (A1) PX BEFE & lineorder (3, [RIHT, W (111 PX 3EFE IEAE I lineorder 13,

IFEAT hash join. ML timeline FI KT 1404 IS, 565 12, 17~20 472 [R] I HEAT (1. AH2 I I 20 ¢

B PX HEFEANBE S il SkRAE 2B 722, 2 hash join B 45 R0 K45 w5 (A ERE, R b i A P A B 4l

o WA PX HEFRAE N AEFERE, IEAE T4 lineorder; U, ToV Il Sk AE MW 3 4, Bk
H 2L PX R 5.

e 35 54T hash jon £4EN build table IE ¥ HER T, IX KR part B2 IE BT

Fir LA Oracle 75 ZEFESE 12 4T hash join XA B 3l A — NP %E AT, 2% i HASH JOIN BUFFER ##1E,

2 join (M85 RALGEAF LK. i (1) PX HERESE X lineorder [RIHIHE A1 4 A&, 21 (L1 PX J2EFE

SERER 12 471 hash join FFH 45 5848 A7 2 I 25 ] 2 5 . Table queue 2 [4L#E 73 K il T

M.

3. LR PX BERE N AR 2, JEATHH part, i1 table queue 2, 73 K25 AF i 2 )5 (4 PX
BERE(SS 779 A7), BEANIE (0 PX BEREHL T 1/4 (1 part Bl (2 6 17), KMk 300k 173>k, Jf#E %
U758 5 47 hash join 1] build table.

4. LR PX EREAE N A3, JEAESE 12 177HASH JOIN BUFFERED” #RAF, 771 I i % [] (%) 1

customer Al lineorder 45 RAE, 152K, 1l iT table queue 3, 7 K45 W (A1) PX BEFE (2R
11~12 47). “HASH JOIN BUFFERED” XM ERAEAH ] T 7GB BIG IS =% [a], 5 10 7GB, i 10 7GB, 10
Bk 14GB.
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5. REAEECH) PX BRI 2, Hl T ORZT 75M AT L R 0 Tl table queue 3 #EHCEI )
Kt W AT 5 5 471K hash join, I HIf I join #RAE AR IEIT 5 4 1T MRS H1E. 4 table
queue 3 EAIEE 7 A GTR, BEANIE AR PX HERESE IR hash join R G #E 2 )5, FHES B K
REER, A0, Wi table queue 4, 73 K45 QC(5F 3~5 1T). QC 5ol Ja IS, IR M4 %
J .

Plan Statistics | 482 Plan | {f} Parallel | | Adtivity Metrics

Plan Hash Value 292538033 | [0 PlanNote | Al Parallel Servers v |
Operation Name ‘ Li... |Estimated... | Cost ‘ Timeline(89s) Exec... | Actual ... ‘ Memory... | Temp (... ‘ 0. ‘ I0Req... |10... | Cell Offioad EFf... | Activity %
E)- PX COORDINATOR 2 | 9 4 2
53] B} PX SEND QC (RANDOM) :TQ10004 3 1 4 4 (
i3] - SORT AGGREGATE 4 1 . 4 4 1226
& Bl HASH JOIN 5 294M 297K S— 4 300M 67MB @ [ B
o] ) PX RECEIVE 6 1,200 1,126 ! 4 1,200
53] E) PX SEND HASH :TQ10002 7 1,200 1,126 4 4 1,200
) B PX BLOCK ITERATOR 8 1,200 1,126 ) 4 1,200
53] TABLE ACCESS STORAGE... PART 9 1,200 1,126 l 58 1,200 136 | 26MB
53] Bl PX RECEIVE 10 294M 295K ., 4 300M Is
553 [ PX SEND HASH :TQ10003 11 294M 295K e 4 300M @ 767
&5 I HASH JOIN BUFFERED 12 294M 295K 4 300M 86MB 7GB | @0 el 60K | 14GB _________EJE
% B} PX RECEIVE 13 1,500K 1,556 4 1,500K
73] B PX SEND HASH :TQ10000 14 1,500K 1,556 4 1,500K @
i3] Bl PX BLOCK ITERATOR 15 1,500K 1,556 4 1,500K
53] TABLE ACCESS ST...  CUSTOMER 16 1,500K 1,556 54 1,500K
53] B PX RECEIVE 17 300M 294K Se— 4 300M U564
53] I PX SEND HASH :TQ10001 18 300M 294K Se— 4 300M @ [ EXt
& B PX BLOCK ITERATOR 19 300M 294 Se— 4 300M
53] TABLE ACCESS ST...  LINEORDER 20 300M 294 Se— 53 300M 56MB 60 b 35K & 30GB 78 361 =

ING

DRI 4y A5 FH 22 R BRI, 1% /N8 {1 Broadcast 77 K B replicate A & & HLF. SEFR N H 1, &

221 hash 70 K I A— 82 HI B HASH JOIN BUFFERED X/ FH 2E fi, Gn 25 ) e i 2 H8 BN, —

A2 BT HASH JON BUFFERED. R 474+ %+ Hi B BUFFER SORT, HASH JOIN BUFFERED %5 H

FERAE, WARRRE PAT T RIAS R B, R sql PEAEAFEAR, HASH JOIN BUFFERED #:1ETHAE T

43 1) CPU K &Il B 25 1], 18 ik sql monitor R #5440 AT LA i i 115 2 5 B 1) :

1. fu& estimated rows Fll actual rows 1X %), ifi s AL 48 X%F hash Join 2245 P2 cardinality fiti 54
A IR ZE, BT LLIERE hash 73 K.

2. [AFERSEY hash join EE1ETF) estimated rows 1 actual rows iX 5 41, fE4L 285 hash join 45 F4E
cardinality [Rfili &2 75 G P AL 242540 hash join IR I4H0 A B ST 25 AF, %) join 45 R4
cardinality [Pl 50T e T{R 5F, estimate rows fli/]>. %12 BURERL (1) — Fh LRI 0 Wil 2
MRS H5ER, PATHARK, — TG4 R 170 & 770N broadcast, LR AH 7K,
23 LK join Z )5, 8R4 cardinality FFEIRTR, J54E hash join PIILK) estimated rows #43,
FEAL LS IE R hash 73 K.

3. LKL AR join Arik 8 B LA, i e DAL A O 1R HE B AT RO SR 1) join B AE AT,
PRUEE AT #4238l () Hts 12 42D

Hash join f17af&d 8

At B T DEAEFFAT AT Sl o AP A Bk, BORS AR A T R X — Hm 45 LR A 1.2
JRATFAG, HATHATH sl AT LG AT L 98,

XTFHmEDIE.
A B e — b A A B S 0, T T I AN e 8 T — AN A e i i A S5 R 2
T

2 5| ] H 4 7 5 £ http://en.wikipedia.org/wiki/Bloom_filter
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x,ynz}

w

Ln P, A e g — AN TR B bit 24, 75 B e U ANEE E

1. m: FA RN, XA 7 H, m=18.

2. k: hash BRELIANEL, X A1, k=3,
— MR IE A bit #O8 0. I — N TTER, TR T EA L A hash TR, 53 3
A hash fi, FEEA IX =ML EAE R 1A Xy, 21 3N JCE, 2 iidid =K hash T4, $E24L
419 ML EWE N 1AM TR AT E T —MES, B w, X w 2T =K hash
VR =AY, AL AL E AR R AN, 1AL E 0, A LU 8, w ANTE{Xy, zBX M EA.
H TA77E hash fill-43, A7 Bk 8 1 4 Wr 2 ok - 2 W (false positive), T BEAFE T3 AN @ T-{x,y,z}, (H &
Wi hash THH 2 JG =M E S Ay, BRSO N JE T{xy, 2 iR A TR AL, AR S
BRI m, o] DA RS 52 40 B 1 LR s il e AR /N B L2 9.

EEIIEN hash join MERERIRH

A1 B O DRAE T R AR 0 P9 2, T LU RE K 3823 (R . 401 hash join (1) 76140 0 7 i
S A, AR A T REIEFERS hash join 26300 K4 A A B o, 041406 hash join 47 A4 AT A
A BEATBEAE 1 B84, 03— e TIE 45K A R AL oin 4 PRACHEHEI . /b B0 53 R Al join
1 BT Ak B0 B 2, B2 P R

e R R RO RE
% customer ] c_nation="CHINA'4 {1, ISk [ o MR X 55 7 41 26 R 380 A3 . AT 8
16 P A o AR A PR A e i i 1 B PR 22 50

select /*+ monitor parallel(4)*/
sum(lo_revenue)

from
lineorder, customer

where
lo_custkey

and c_nation

= c_custkey

= 'CHINA';

SQL AT TE K 1 F6, db time g 7.9 #0. A4k 23 BRIAZEHE replicate 75 20, $UAT1RIH 2 T JOIN
FILTER CREATE F1 JOIN FILTER USE X PHM 4. sQL HIFRAT U &4 PX HERE B 5 #14 customer
L5 747), X354 c_nation="CHINA’EHE 4, 60K(240K/4)4TiC3%, 1F c_custkey #1142 i A [ 1ok
J€:BFO000(f 6 17 JOIN FILTER CREATE). 7494 lineorder IS Fi X /™ A1i [ i J& (555 8 47 JOIN FILTER
USE). 54K lineorder S AT4CA 300M, sql % A7 it S84 A, HAd FH A b i 98, 942 5 KR [F] 28M 47
ok, oAl 272M AT 0 stk e T AN PX HEFETE hash join EaAER, R 75 AL 60K 1T customer
LKA 7M(28M/4)4T lineorder ISk 4%, KOKFEAR join #E AR, %) T Exadata, Smart Scan
SR AT I D T B AE AN N, AEAE Y S lineorder IS, A A [ BEHERR 272M 470 3%, KT
PO A BB, SEAN T B 21 8 2 5. Cell offload Efficiency=98%, &Mk 45 - 47 30GB 1 2% M A7
B SR 14 PX HEFE. G FE AN A1 [ 5 &, Cell Offload Efficieny AN4x ik 98%, FATTEFE T A
{9775 5. 4 F-4F Exadata V-1, T 54T Smart Scan $54E, KUk 10 E B 1R T2ty PX R 6K,
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AT B JE IR AN 21X 4 W 1. 12C 19§77k Database In-memory, 2 RFFIHE 51 50476 1) P9 A7 54
i I, Al A L g,

ORACLE Enterprise Manager Database Active Report English ~
i SQL Details: 8q 23np v
| Overview
General Time & Wait Statistics 10 Statistics

Duration |, 1.05
Database Time | 7.5
PL/SQL& Java Os

Activity % | 100

SQLText select /*+ monitor parallel(4)*/ sum(lo_revenue) from lineo ||
Execution Plan 4 8,2

Execution Started  Sat Jan 10, 2015 5:09:14 AM

Last Refresh Time Sat Jan 10, 2015 5:09:15 AM

Buffer Gets | 3 571K
10 Requests —— 30K
10 Bytes — 30GB
Cell Offioad Efficiency 98%

Execution ID 16777217
User SID
Fetch Calls 1
| Details
Plan Statistics | 583 Plan | {f} Parallel | | Activity
Plan Hash Value 3020234128 | [0) PlanNote | All Parallel Servers v
[Opemton [Name | e lBtlmaied.,. {cnst l‘l’lmelme(is) Erec.. lAm:a\ [ ‘Memory.“ [ Temp (... ‘o.‘ 10Req... [10... lCe\lOﬂhad .. | Aciviey %
[ PX COORDINATOR 2 | 5 4
E] PX SEND QC (RANDOM) :TQ10000 3 1 —! 4 4
[ SORT AGGREGATE 4 1 — 4 4
[ HASH JOIN 5 13M 295K — 4 12M 12MB ) I 50
) JOIN FILTER CREATE :BFO000 3 50K 1,560 D 4 240K )
TABLE ACCESS STORAGE FULL  CUSTOMER 7 50K 1,560 Se— 4 240K 33
B JOIN FILTER USE :BFO000 8 300M 294K — 4 28M
B PX BLOCK ITERATOR s 300M 294K L 4 28M
TABLE ACCESS STORAGE F... LINEORDER 10 300M 294K S— 53 26M S6MB. @9 i 30K u 30GB ss M 17
PAT IR LS 10 474 LINEORDER R4 H I, 4 A 1 A b ik g 4%
4:SYS_OP_BLOOM_FILTER(:BF0000,"LO_CUSTKEY")
| Details
Plan Statistics | &z3 Plan | () Parallel | |\ Activity
Display | Tebular | v | Plan HashValue 3020234128 | [J) Plan Note
Operation ‘Obje(x ‘ Line ID { Predicate | Pruning | Operation Cost Estimated Rows Estimated Bytes
B SELECT STATEMENT
E SORT AGGREGATE 1 I1 27
- PX COORDINATOR 2
B} PX SEND QC (RANDOM) :TQ10000 3 I 127
B} SORT AGGREGATE 4 I 127
B} HASH JOIN 5 '3 | 189 [REL] i 345M
) JOIN FILTER CREATE :BFO000 6 | 50K 1 750K
TABLE ACCESS STORAGE FULL CUSTOMER 7 Y@ 11,560 | 50k 1 750K
E)- JOIN FILTER USE :BFO000 8 300M 3,600M
Bl PX BLOCK ITERATOR 9 300M 3,600M
TABLE ACCESS STORAGE FULL LINEORDER 10 Y'U | 54K 300M 3,600M
TABLE ACCESS STORAGE FULL b
Sub-tree Cost 294K(.28% CPU)
Operation Cost  294K(.28% CPU)
Sub-tree Time  00:00:12
Rows  300M
Bytes 3,600M
Object LINEORDER

Access Predicates
Filter Predicates
Query Block Name/Object Alias

‘opyright © 1996, 2015, Oracle andjor its affilates. All rights reserved. Orace Is a registered trademark of Oracle Corporation andor Its affiiates,

:Z>=:Z AND :Z<=:Z AND SYS_OP_BLOOM_FILTER(:BF0000,"LO_CUSTKEY")
SYS_OP_BLOOM_FILTER(:BF0000,"LO_CUSTKEY")
SEL$1/LINEORDER@SEL$1

R E AR ES BRI
Big5, oA 18 hint NO_PX_JOIN_FILTER, 2% H A [ i &, W82 1 I

select /*+ monitor parallel(4)
NO_PX JOIN_FILTER(LINEORDER) * /

sum(lo_revenue)
from

lineorder,
where

lo_custkey
and c_nation =

customer

= c_custkey
'CHINA'

i

(¥ sql PhAr P fE.

SQL PUATHITE] 5 9 5, db time Jy 33.7 #b. LU A B I SE I, PhEAE T FR 0T . AR A0 2840 4R %k %
replicate ¥ 7 2%, AT+ R %4 PX JOIN CREATE FI PX JOIN USE $:4E. db time 34010 J5 3k 4 £

JUA:

1. 4 pXFH# lineorder I, 3% [A] 300M

TR AU 75M T30 3%

]

1T

UK. BEAT AL PEAE 0 45, RS PX R 7 22N
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2. BT 54THY hash join #4ERT, B4 PX HEFE T BL%E 2 60k 1T customer id sk Al 75M 17
lineorder i 3%. Join #AE 1Y e A K g B .
T A i e i U, Cell Offload Efficiency T [ 83%.

ORACLE Enterprise Manager Database Active Report English +
sqQL ion Details: 18ssy )
| Overview
General Time & Wait Statistics 10 Statistics
SQLText select /*+ monitor parallel(4) NO_PX_JOIN_FILTER(LIN (=] Duration 9.0s Buffer Gets | 3, 571K
Exeaution Plan f}4 9,2 Database Time | 3:.7< 10 ReqUeSs ———" 3K
Execution Started  Sat Jan 10, 2015 5:09:15 AM PLSQL& Java 0s 10 Bytes ——30GB
Last Refresh Time  Sat Jan 10, 2015 5:09:24 AM Activicy % |— 100 Cell Offload Efficiency 83%
Execution ID 16777218
User SID
Fetch Calls 1
| Details
Plan Statistics | &g2 Plan | Parallel | |a Activity Metrics
Plan Hash Value 2052616838 | [1) Plan Note All Parallel Servers v
Operation [ Neme Un... | Estimated... | Cost | Timeine(s) Bxec... | Actual R... | Memory... | Temp (... [0... [ 10Req... [10... | cell Offioad Eff... [ Activity %
E] SELECT STATEMENT 0 - 1 1
B} SORT AGGREGATE 1 1 Lt 1 1
£ PX COORDINATOR 2 - 5 4
B} PX SEND QC (RANDOM) Q10000 3 1 - 4 4
[ SORT AGGREGATE 4 1 — 4 4
] HASH JOIN 5 13M 295K e— 4 12M 14MB. ) I &5
TABLE ACCESS STORAGE FULL CUSTOMER 6 SO0K 1,560 === 4 240K 294
[l PX BLOCK ITERATOR 7 300M 294k e— 4 300M
TABLE ACCESS STORAGE FULL  LINEORDER 8 300M 294k e—— 53 300M 56MB G0 M 39K 30GB 83 [ 32

HASH 9 &R mESIENERR, F5H, SHS5ER
BAVELL hint 5858 hash 73 &, WELIEIS sql $hAT X Hp A e St 308 1) A= Je A .
select /*+ monitor parallel(4)
leading(customer lineorder)
use_hash(lineorder)
pg distribute(lineorder hash hash) */
sum(lo_revenue)

from

lineorder, customer
where

lo_custkey = c_custkey
and c_nation = 'CHINA';

BEES sql FATH A2 4 5, db time 28 19.4 #5. $iAT 11K %S 6 4724 JOIN FILTER CREATE; 5 13 1724
JOIN FILTER USE. 5], PX HERE7X A1 7E 2 A~ RAC PIAN S, Hash 73 A I S A I 3o D e 26 ok, 1% 4,
SR, B SRR, AR R T

1. R4 4 N E R PXUEREAE N 23, i table queue O, FRICZL (A1) PX HEFE
hash 43 & K customer #3%, B4 (011 PX BEREEZMC 15K 4710 3%, #2UK customer i 3 /Y[R A,
S 1 RPN B S PX EREAE SGA L [R)AR il — M B I U, R A B1; S48 2 PN W €4 PX
HERRAE SGA FE[RI A il — AN e i g, % B2. PRI T+ SGA th, A it i B1 X524 1 1)
PN PX BERE A W] ULIR, [RIRE, B2 X528 2 I P AN 0 PX JEFE b 42 vl LI,

2. AR IE AL A4 PX HERESE KT hash join 2532 customer 33, w4 it & A B i
J€ B1/B2 (AL 4. S 1 (L0t PX BEREHE B1 455249 2 (i 6 pX BERE; 5249 2 (L0 PX
HEFEFE B2 K sefi] 1 (15 0 PX BEFE.

3. MRELIEM A I o] 1 @ PX RS IF BL AU R B2; S 2 [ (B PX HERE A5 )
B2 FHZ B 1) BL. & IF 2 Ja, St 1 A 2 7= A AH [R) A [ ok .

4. ATRELIE AR R S0 1 A0 2 (¥ 4 ALY PXRERRAE N A2 2, JRATHI lineorder IS H
G I JE BAT R JE AT I €. Lineorder 182 J5 4 49M AT 0 3%, BEES 1A B It S8 A0 T 0
replicate )5 4. Cell Offloadload Efficiency 4 97%.

WERIFAT AT HAE—A 5249, WIZE ) PX RERE AN 75 B A B ok AT A, W8 (1) P BEREBTE

TR AT L AT &

A2h hash join B AS KKK T, T lineorder 49M 4730 3% 1) hash 23 &, B WIS 1S3y, oy

53%[1] db time.
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| Overview

General Time & Wait Statistics 10 Statistics

SQLText select /*+ monitor parallel(4) leading(customer lineorder) u | .| DUt ——— .05 Buffer Gets | 3,510

Execution Plan f§4 9,2 Database Time | 15.45 10 Requests  —— 31K

Execution Started ~ Sat Jan 10, 2015 5:09:24 AM PLSQL& Java Os 10 Byles — 30GB
Last Refresh Time Sat Jan 10, 2015 5:09:28 AM T ———————————— 1 Cell Offload Efficiency 97%

Execution ID 16777216
User SID
Fetch Calls 1

v| Details

Plan Statistics | 4g3 Plan | ) Parallel | | Activity | [F] Metrics

Plan Hash Value 3859325665 | [ PlanNote | Al Parallel Servers M|
‘ Operation ‘ Name ‘Lin... ‘Emmated... ‘Cost Timeline(4s) Exec... | Actal R... ‘ Memory... ‘ Temp (... ‘o.. ‘ 10Req... | 10... | Cell Offioad Effi... | Activity %
) B SELECT STATEMENT 0 _— 1 1
| [} SORT AGGREGATE 1 1 i 1 1
[ PX COORDINATOR 2 — 9 4
B} PX SEND QC (RANDOM) :TQ10002 3 f L ) 4
E) SORT AGGREGATE 4 1 — 4 4
Bl HASH JOIN 5 13M 295K . 4 12M 6MB ) - 27
E-JOIN FILTER CREATE :BFO000 6 50K 1,560 A ) 60K
B} PX RECEIVE 7 50K 1,560 — 4 60K
] [ PX SEND HASH :TQ10000 8 50K 1,560 . 4 60K
] E1-PX BLOCK ITERATOR 9 50K 1,560 S 4 60K
] TABLE ACCESS STORAGE... CUSTOMER 10 50K 1,560 o 54 60K
(& Bl PX RECEIVE 1 300M 294K N — 4 49M | X
&5 [ PX SEND HASH :TQ10001 12 300M 294K S— 4 45M @ I 53
g E]-JOIN FILTER USE :BFO00O 13 300M 294K | 4 49M
] B PX BLOCK ITERATOR 14 300M 294K _— 4 45M
&5 TABLE ACCESS STORAGE... LINEORDER 15 300M 294K — 49M 56MB @0 M 31K i 30GB o7 Il 13

*TI@J&T?W% LIE MR B, BLAE Oracle 1 — AN BN H: %) hash join P BERIHE T ALk

JEMIATAE T4 hash join FIEEERAEIRTT T, % hash join A7 16T, 508 — B HI3EATF S join

AR R 3 B i g . KRB AR i 228545 23 & R hash join FRAE ) AR,

Tﬂﬂﬁﬁ?ﬁﬁiﬁ Ao e 1 8 1) A SRS AT AN TR
%} broadcast 43 & Fil replicate, B~ PX HEFEFFAT hash join 2030 1 5¢ #E50H, X% £ 88 A 1k
—ANSEEEIIAG B L UE, 14 hash join AT . Witk sql 95 M 2 A4 JE 3R, 4 R A4
broadcast 73 &, PLAL A% P BEXT AN 7] 1R 4 5 3 B0H 28 i 22 A I AT 2 el 98, 70 4148 =5 s R i [R] g
fFH.

o X}F hash 20k, AE i 34 1) PX HEREEZMC T hash join 2238 80 2 )5, B4 PX BERE 4375146}
S B S A AT P L8, TR A N AR P RS PXOERE, 7RI hash join A7 1 B
H.

SRR S K o RS/ TS N R (= 7 L | I B/ S B & ) B v S M) o 1 e R e S M)

%‘K i MR BE AP T SO s (1 175 000, A FH A7 e ek i s i 3 1k B T B, AN S
Y hash join Zc i AR AR, Lhln L i AT, i FOE g B nE—{iIR 2, Ak as AR+
A% FH A B e B AR IR AR B g5 K, oV AR CPU cache HR 53 22 47 R4 A8 FH AR e i g I, o)
T hash join A7 R 470 35, 8T B3 D) A7 G2 EUAR L D8 AR B, 3 BT BE 1)

o W Join FEAEARG TCVL L pEAHE, 4 A FE L ST hash join Hiﬂﬂ"]%ﬁ?ﬁ%ﬁ/ﬁfﬁﬁﬁ ALH AT
RETCV2 RN B join R AE O VL R, MR L PEAT A A B A . W hash join A7 i B 4R
K, A Bk g mT e 2 S FEW] 2 A 4b cpu.

HITITIHH P ARBENSRITR

PSS, AN Y, AT ERAE IR IRAT, s AT BAT I RIBCRACT, B 3R R 0

REFETE. AT 28 JLAS LAY 4] -

1. 7 sql P4 rownum, 3 I PX SEND 1 SLAVE #-4E, It A #8752 K B —4 PX #Hf4,
DL RE— 4T 0 SR — N E— %) rownum {f, UL A2 BUFFER SORT 25 [H %&£ 1.

2. EHH A L pl/sql BEEL, eRECA AT AN parallel_enable, 3B HIX AN & 20T sql TG
HRIHAT.

3. JF4T DML I, ¥& 45 enable parallel dml, ‘55 DML #:4E Tk AT
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Rownum, SEHITHTIHRIZRET

FE B MRS AN 23 &5 s N5 v, BRATTHTEE — /N3 lineorder_skew 8 lineorder [
lo_custkey %1 90%[FI{EAE M -1. K2R lo_custkey #3535 73 A 1), AT ] LAIE I %) lo_custkey %15k
B, AT LUE XS rownum SRASE, 38 90% K B 1& -1, A H W1 F 1) case when i541):

1. case when mod(lo_orderkey, 10) > 0 then -1 else lo_orderkey end

lo_orderkey
2. case when mod(rownum, 10) > 0 then -1 else lo_orderkey end lo_orderkey

L AR f R sql MNP VLI 1) sal AT HERE, IFAT R 16.
create table lineorder_skewl parallel 16
as select

case when mod(lo_orderkey, 10) > 0 then -1 else lo_orderkey end
lo_orderkey,

lo_linenumber,

lo_custkey,

lo_partkey,

lo_suppkey,

lo_orderdate,

lo_orderpriority,

lo_shippriority,

lo_quantity,

lo_extendedprice,

lo_ordtotalprice,

lo_discount,

lo_revenue,

lo_supplycost,

lo tax,

lo_commitdate,

lo_shipmode,

lo_status
from lineorder;

A#E FH rownum B, create table $RATHS ) 4 1 43 4#, db time &y 15.1 2308 QC R L 7 —4H px 3F
R, BN 10 PX RS AL 1 Eh i Hesth ik X 8] 4 5047, 4T3 lineorder 38, WAESL 1115 &, IF
Jn#& 3 lineorder_skew 3. BAT B 75 B4 A, BEAS PX HERE — BLORFRIG IR, X 5 A1 RCR I HAT

1A
AT,
ORACLE Enterprise Manager Database Active Report English
d SQL ion Details: 3 9
v| Overview
General Time & Wait Statistics 10 Statistics
SQLText create table lineorder_skewl paralle! 16 as select case when | ...| Duration 1.0m Buffer Gets | 7,550k
Exeaution Plan Ef16 8,2 Database Time | 15.1m 10 Requests i N 87K
Execution Started  Sat Jan 10, 2015 9:53:16 AM PL/SQL& Java Os 10 Bytes |, 67GB
Last Refresh Time ~ Sat Jan 10, 2015 9:54:18 AM Activity % | 100 Cell Offload Efficiency -26.58%
Execution ID 16777216
User SID
Fetch Calls 0
v/ Details

Plan Statistics | 422 Plan | {f} Parallel | | Activity | [Z] Metrics

Plan Hash Value 4286782334 | [ Plan Note

Operation ‘ Name Li... | Estimated... ‘(‘nst “I’lmelme(EZs) ‘ Exec... ‘ Actual ... ‘Memury... ‘ Temp (... |O.. ‘10 Req... ‘ 10.. ‘ Cell Offload Eff... | Activity %
[} CREATE TABLE STATEMENT ] - 32
Bl PX COORDINATOR 1 =17 32
B PXSEND QC (RANDOM) :TQ10000 2 300M 73K = 1 32
[737) [} LOAD AS SELECT (HYBRID TSM/HW... 3 e 16 32 3ok 2568 — 7
o] B3 OPTIMIZER STATISTICS GATHERL... 4 300M 73K (e— 16 300M I 55
o] Bl PX BLOCK ITERATOR 5 300M 73k e— 16 300M
[737) TABLE ACCESS STORAGE FULL  LINEORDER 6 300M 73K e——— 209 300M 198MB @9l 55K i 30GB 9.09 §3.77

KR4I T8], AAS=16.
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| Details

Plan Statistics | 53 Plan | f} Parallel | |a Activity Metrics

by Resource Type | v | [_| CPU Cores [v/] Degree of Parallelism
16

4 KSV master wait
W eng: HV - contention
W direct path write
W cell smart table scan
W sql_id: 32gmmbugqctdzu
M Vlibrary cache lock
W cursor: pin S wait on X
W CPU (or wait for CPU)

9:53:20AM  9:53:25AM  9:53:30AM  9:53:35AM  9:53:40AM  9:53:45AM  9:53:50AM  9:53:55AM  9:54:00AM  9:54:05AM  9:54:10AM  9:54:15 AM

18 F rownum B, create table $UAT I 8] 24 22.3 20410, db time &y 38.4 434 sQL B AT I a] Kk 48
lo_orderkey H|f¢] 22 fi%.

| Overview
General Time & Wait Statistics 10 Statistics
SQLText create table lineorder_skew2 paralle! 16 as select case when | ...| DUt ——e—e————————— 2.3 Buffer Gets | 7,557
Execution Plan 16 8,2 Database Time | 36.4m 10 Requests — 504K
Execution Started Sat Jan 10, 2015 9:55:22 AM PL/SQL&Java Os 10 Bytes | 144GB
Last Refresh Time ~ Sat Jan 10, 2015 10:17:41 AM Activity % [ 100 Cell Offload Efficiency  -23.46%
Execution D 16777216
User SID
Fetch Calls 0

PAT TR IR 4L X HEFE, PX SEND 1 SLAVE A1 BUFFER SORT W5 AN B4 £E 2 1 (I Ve A HE B
. M EER B table queue I 11 )5 ), FeATTR I 21X AN AT THEI:

1. W) PX HEFEIFATHIH lineorder, il T table queue 0 EFTH HE 7 K 45— L) PX HEFE
(55 10~12 17). B K rownum & — My %1, A TRIES — T ie FWE — 4475, 5
B K rownum TRAE XA E R e — AN EEFESE B, A rownum 51 B AE B&Ch BAN I
ATIAT v R B B AT . X0 2 HE 1 PX SEND 1 SLAVE #21E, ¥ RE 2RI T B I IR B XA
T, ME— IR R L0 (0 PX BERE A 54 1 p008 HEFE. Lineorder (1) 300M 473 35 7 e 2 & 26 3] 512
%1 1 p008 HEFEHEAT rownum IRAEEEAE, T B IXANRERE 4> K 45 16 A (A PX BEREUEAT B4k OF:
AT Hf N B,

SEA) 1 p008 HEFEHML T 16 AN €4 PX HERE /3 K 5k, 45 rownum ZIIRAE (5 8 17 count £1F)
ZJh, TEIE L table queue 1 FEHHE 4 Kk A WS (AR PX HERE. {H 2K A il T table queue 0 HI%L
a0 R IR AEIEAT, BT ABAT TR 4d AN — /N B ZE 55 BUFFER SORT(Z: 7 17), 8 rownum I&{H 2
Jii B EE 22 A7 Bl i 25 18], K/ A 31GB.

Table queue 0 {10457 Kk 45 2 )5, SE45 1 p008 4 31GB A4 M I i 2% [A] 52 HY, il i table
queue 1 73 K45 16 N (1K) PX BEREREAT GE il B AR N ER1E.

| Details

Plan Statistics | 583 Plan | {f} Parallel | | Activity Metrics.

Plan Hash Value 2076489730 | ] PlanNote | All Parallel Servers v|
Operation ‘ Name ‘ L ‘mmamd... ‘ Cost ‘ Timeline(1339) ‘ Exec... ‘ Actual ... ‘Memnry.“ ‘ Temp (... |o.. ‘ 10 Req... ‘ 0.. l&n Offioad EFf... | Activity %
() [ CREATE TABLE STATEMENT 0 —_—— m: 32 (3
{J B PX COORDINATOR 1 33 32
] PX SEND QC (RANDOM) :TQ10002 2 300M 73K T 2
E)- LOAD AS SELECT (HYBRID TSM/HW... 3 I — 16 2 | 30k il 29568 -7
[ OPTIMIZER STATISTICS GATHERL... 4 300M 73K S— 16 300M — 1
B} PX RECEIVE 5 300M 73K — s 300M s
B PX SEND ROUND-ROBIN :TQ10001 6 300M 73K O — 16 300M . s27
B} BUFFER SORT 7 300M 16 300M 98MB 31GB sl 713¢ Ml 6268 — 1
B COUNT 8 — 16 300M
[ PX RECEIVE 9 300M 73K e— 16 300M W4
[ PX SEND 1 SLAVE :TQ10000 10 300M 73K ‘e— 16 300M RS
[ PX BLOCK ITERATOR 1 300M 73 e— 16 300M
TABLE ACCESS ST...  LINEORDER 12 300M 73K e— 209 300M  200MB @ 155« 13068 9.09 182

ZEE ) PX HERE AT S 1 p008 &V ERIF. WHE T 16.7 20811 db time. X 3N PAT VR 5,
PR B 2 K i #E T KK db cpu. 1T Table queue 0 #2 300M 4792 3% M 16 N H PX i3
TRy eh 1 AN arty P EFE. i3 Table queue 1 4% 300M 473 M 1 ANZL () PX R4 5
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16 N (0 ) PX BEFE.
v/ Details

Plan Statistics | &g2 Plan | f) Parallel | | Activity | [5] Metrics

[V] Show Instance Nodes

Parallel Server | patabase Time [ Activity % 10 Requests 10 Bytes Cell Offoad Efficiency | Bufer Gets
B Instance 1
) Parallel Coordinator loas | 657
i Parallel Set 1 I 10.4m I 35 FEE I 3168 |, 3,545K
B Parallel Set 2
Parallel Server 1 (p008) N 15.7m . i 713K N 62GB -49.25 |2
Parallel Server 2 (p009) | 57.0ms
Parallel Server 3 (p00a) [ 56.0ms
Parallel Server 4 (p00b) | 53.0ms
Parallel Server 5 (p00c) | 49.0ms
Parallel Server 6 (p00d) | 51.0ms
Parallel Server 7 (p00e) | 47.0ms
Parallel Server 8 (p00f) | 53.0ms
B Instance 2
i Parallel Set 1 I 11om NN ) e R oy I, 51GB I 3,541K
5 Parallel Set 2 |0.4s | .69

HUR DoP=16, Sk AAS=L1.5, FRA AT HHRIHCR IR T
| Details
(&) Plan Statistics | g2 Plan | &} Porallel | | Activity | [Z] Metrics

by Resource Type v | [] CPUCores [ | Degree of Parallelism

W Other

4 PXDeq: Table Q Normal
18 W eng: HV - contention
4 gecurrent block 2-way
W direct path read temp
W PXDeq Credit: send bikd
M cell smart table scan
W direct path write temp
W sql_id: 28kSshmdt2pen
W cursor: pin S wait on X
W PXDeq: reap credit
W CPU (or wait for CPU)

:55:25 AM 9:56:55 AM  9:58:25 AM  9:50:55 AM  10:01:25 AM 10:02:55 AM 10:04:25 AM 10:05:55 AM 10:07:25 AM 10:08:55 AM 10:10:25 AM 10:11:55 AM 10:13:25 AM 10:14:55 AM 10:16:25 AM

DLt S, 76 I Hh R %38 S 48 ] rownum. Rownum [ 242 Jladé A5 S AT TFRITR HR AT R0, 380G
W I HH 7 5. R T rownum 1 sql, 371 IFAT BEEAEAE AN R TERE, B T 182K sal A0, AT
oAl 75 7.

HEX PL/SQL E#HZHIRE parallel_enable, ¥TiEH1T
Rownum 23 FEUIHAT AT VR B ERAT 51, T H P 2 LI pl/sql BREE, A SRBEAT 75 W14
parallel_enable, 2 5% sql R FATHAT, BRI hint parallel 8 5€ sql H-ATHAT. TATHRIMIA—TF,
B4 package pk_test, 107 bR 4L f, iR [HIFN4 N S5 FERIE. 282001 75 W AT parallel_enable,
ANEFFIAT AT
create or replace package pk test authid current user
as

function f(p_n number) return number;
end;

/

create or replace package body pk test

as
function f(p_n number) return number
as
1 _nl number;
begin
select 0 into 1_nl from dual;
return p_n - 1 _nl;
end;
end;

/
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LL R 47 #F where 18f) 41 FH 56 50 pk_test.f, WIHAE select 513 H{i F o6 $1 pk_test.f, th 233
FPAT T RIAR SRR AT AT
select /*+ monitor parallel(4) */
count (*)
from
customer
where
c_custkey = pk_test.f(c_custkey);

EWIPHATIN E] 2 54 F5, db time B0 54 F0. BARFATIHEE A Dop=4 FFATIAT, AT THHI 5L frt
AT

ORACLE Enterprise Manager Database Active Report English +
d SQL ion Details: azh1 un5 v
v| Overview
General Time & Wait Statistics 10 Statistics
SQLText select /*+ monitor parallel(4) */ count(*) from customer wh | ...| Darzhin]  n————— 505 Buffer Gets | 21K
Execution Started  Sat Jan 10, 2015 8:50:57 PM 0237350 7177 —————————— .15 10 Requests 0
Last Refresh Time ~ Sat Jan 10, 2015 8:51:51 PM PL/SQL & Java 11.9s 10 Bytes 0
Execution ID 16777216 Activity % | 100
User SID
Fetch Calls 1
v| Details

Plan Statistics | &3 Plan | | Activity | [F] Metrics

Plan Hash Value 882626266 | [ Plan Note

‘ Operation ‘ Name ‘ Lin... ‘ Estimated ... | Cost | Timeline(S4s) ‘ Execu... ‘Adual Ro... ‘ Memory ... ‘Temp M... ‘o... ‘ 10 Requ... ‘ 10B... | Activity % ‘
[} SELECT STATEMENT 0 —— 1 1 [

[ SORT AGGREGATE 1 1 S—— 1 1 ‘

TABLE ACCESS STORAGE FULL CUSTOMER 2 1 5,720 Me— 1 1,500K I <3

FE R EL) P BTN BEE. parallel_enable, 2 W] e ECZHF IFAT AT, FHRINAT sql.

create or replace package pk test authid current user

as
function f(p_n number) return number parallel_enable;
end;
/
create or replace package body pk test
as
function f(p_n number) return number parallel_enable
as
1 _nl number;
begin
select 0 into 1_nl from dual;
return p_n - 1 _nl;
end;
end;
/

B A AT I TR) 24 12 8, db time 4 46.4 0. JFAT4RAT Wil A, JFATRED 4.
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ORACLE Enterprise Manager Database Active Report English

SQL ion Details: azh1 un5
| Overview

General Time & Wait Statistics 10 Statistics

SQLText select /*+ monitor parallel(4) */ count(*) from customer wh | ..| Duration | 12.0s Buffer Gets | © 1

Execution Plan (4 8,2 Database Time | /6 s 10 Requests 0
Execution Started  Sat Jan 10, 2015 8:51:52 PM PL/SQL & Java 10.2s 10 Bytes 0
Last Refresh Time  Sat Jan 10, 2015 8:52:04 PM Activity % | 100
Execution 1D 16777217
User SID
Fetch Calls 1

| Details

Plan Statistics | 422 Plan | {f} Parallel | | Activity | [F] Metrics

Plan Hash Value 3427766135 | [0 PlanNote | Al Parallel Servers M|
Operation [ Name [ Lin... [E&ma&d [ Cost [ Timeline(125) [ Execu... [Acmal Ro... [ Memory ... [Temp M... [o.,. [ 10 Requ... [ 108... ‘Adivity%
| B SELECT STATEMENT 0 - 1 1
| ) B SORT AGGREGATE 1 1 - 1 1
) [ PX COORDINATOR 2 - 5 4
‘@ B} PX SEND QC (RANDOM) :TQ10000 3 1 L 4 4
o) E] SORT AGGREGATE 4 1 4 4
&5 B PX BLOCK ITERATOR 5 11,590 4 1,500K
[ TABLE ACCESS STORAGE FULL CUSTOMER 3 1] 00 54 1,500K I 100

N

FRAEARRER I LR, G5 B 2 X pl/sql BRELET, AR % 75 W14 parallel_enable. pl/sql B84/ B B ¢
% H parallel_enable ‘3 BULCIE AT & — A5 WL W, B E L NE P RSB 7 11g
R SRR R AR B, AT R R AT BE4s Y PX COORDINATOR FORCED SERIAL #4F, 3% & — AN
BN, B VRTINS sql monitor 45 58 A 3X F ) B ANl it dbms_xplan.display_cursor
A AT VRIS A 1, X P S AT TR note 84>, i & 23 17~ DoP=4.

#17 DML, %% enable parallel dml, 5 DML ##{ETiEH1T.

I ETL WY Hes WL ), Y5 7 session 21 enable B3 force parallel dml, ‘T80 dml #:/E TG
V94T AE ] customer f) 1.5M ATEERIE R — 1.

A2 E customer_test:

create table customer_test as select * from customer where 1=0;

BAVE AT H AR50 D08 A E 1. 2 BIHRAT P IR insert, 2 — R BEAT enable parallel
dml, insert A1 T

insert /*+ append parallel(4) */ into customer_test select * from customer;

Insert 15 AJPAT I (0] 9 Fb. HLARHEANTE A I FFAT E A 4, (H 2 PAT TR R, 28 2 47 B AR 4 N8
YE LOAD AS SELECT 4 B AT HUAT 1.

ORACLE Enterprise Manager Database Active Report English +

Monitored SQL Execution Details: fgxzrrb1c0s68 )

| Overview

General Time & Wait Statistics 10 Statistics
SQLText insert /*+ append parallel(4) */ into customer_test select *f | ...| Duration | 5.0 Buffer Gets | 122K
Exeaution Plan 4 8,2 Database Time | 10.65 10 Requests N e 1,048
Execution Started  Sun Jan 11, 2015 5:42:05 AM PL/SQL&Java Os 10 Bytes | 345MB
Last Refresh Time  Sun Jan 11, 2015 5:42:14 AM Activity % | 100 Cell Offload Efficiency -72.41%
Execution ID 16777218
User SID
Fetch Calls 0
| Details

Plan Statistics | 582 Plan | {f} Parallel | |~ Activity Metrics

Plan Hash Value 1441042838 [ Plan Note

Operation ‘ Name ‘ L, ‘Esumaled.,. lCOSK “nme{me(Qs) Exec... ‘ Actual .. lMemory... ‘ Temp (... 0. ‘ 10 Req... ‘ 0. | Cell Offioad EFf... | Activity %

| - INSERT STATEMENT 0 — 1 2

J [ LOAD AS SELECT 1 1 2 s 1,048 | 345MB I 5+

(B PX COORDINATOR 2 EE— 5 1,500K W76
51 PX SEND QC (RANDOM) :TQ10000 3 1,500K 1,560 Se— 4 1,500 Lk

B} OPTIMIZER STATISTICS GATHERL... 4 1,500K 1,560 - 4 ]
) PX BLOCK ITERATOR 5 1,500 1,560 - 4 1,500K
TABLE ACCESS STORAGE FULL ~ CUSTOMER 6 1,500k 1,560 == 54 1,500K

BEIS AT TR Note #64y 43 7R PDML 3 A7 i
Note

- PDML is disabled in current session
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Jii H parallel dml 2 J&, B HT AT insert 154,

alter session enable parallel dml;

e insert ¥ AT NI 3 8, ST i 15h 5 = 17, LOAD AS SELECT i £ 7T LLJFA7 1.

ORACLE Enterprise Manager Database Active Report Engli¢

Monitored SQL Execution Details: fgxzrrb1c0s68 )

| Overview

General Time & Wait Statistics 10 Statistics
SQL Text insert /*+ append parallel(4) */ into customer_test select * f | Duration 3.0s Buffer Gets | 331K
Exeation Plan fi4 8,2 Database Time | 11.05 10 Requests | 151
Execution Started Sun Jan 11, 2015 5:42:14 AM PL/SQL& Java Os 10 Bytes | 16018
Last Refresh Time  Sun Jan 11, 2015 5:42:17 AM Activity % | 100 Cell Offload Efficiency -100%
Execution ID 16777219
User SID
Fetch Calls 0

| Details

Plan Statistics | &2 Plan | () Parallel | | Activity | [F] Metrics

Plan Hash Value 3442318072 | [ PlanNote | Al Parallel Servers v
Operation ‘ Name ‘ Li... | Estimated... ‘Cast “I’lmehr\e(Ss) ‘ Exec... ‘ Actual ... ‘Memory... ‘ Temp (... |O.. | IOReq... | I0... | Cell Offioad Eff... | Activity %
E INSERT STATEMENT 0 — 5 8
[ PX COORDINATOR 1 — 5 8
I PX SEND QC (RANDOM) :TQ10000 2 1,500K 1,560 — 4 8
] LOAD AS SELECT (HYBRID TSM/HW... 3 4 8 I 181 | 160MB 100
B OPTIMIZER STATISTICS GATHERL... 4 1,500K 1,56C b 4 0
B PX BLOCK ITERATOR 5 1,500K 1,560 e 4 1,500
TABLE ACCESS STORAGE FULL CUSTOMER 6 1,500K 1,560 — 54 1,500K

D
AN K T AL FFAT AT IS, 55 W) =P ] i -

1. f#H rownum.

2. HEX pl/sql EEEA 7 W parallel_enable.

3. J147 DML %45 enable parallel dml.
A Bl DA b =AM, A5 B R AR I AT PAT VRIS — AN E L BZ . AR BRI AT AT 1 1R
7, sql monitor R 5 A& 5 IF (1 73 A7 T 2. %) T 47 DDL #1 DML, Oracle A< & 4 — 26 [ i, v LAZ W,
BT SCR, Eed:

1. R Rl 85 B0 A2 R AT B3 B DML JEVEIFAT.

2. AF LoB FEINIEN X R, AN3ZEEFFAT DML FII DDL; 7 LOB FE 14X 3R, R F X

[ () 947 DML A1 DDL.
3. EFEERGEIT db link) AZEEIHAT DML IR A SZEEIE4T update, merge, delete.

=+
l?\ gl:l

IR S A5 L FRAE Real-World Performance Group ¥ T-/F & 5. 75 K& SEFr il H 91, 3477
RIVARZ FF R 084 DBA H 3 1R IF BAR J AT AT 10 TAE R EE, B v ROl B AT AT I, A A %
UG B AR R RE. 0T IRAT AT, DA IR L1 Oracle BEENI M & ishigid, fEIRE K, IX 2L
P (T AT AT SR R AR RS, B S B KA 8. R A A AR SCIE i S (1) 1 R,
DA ] L L3 1 77 5K, 1) 523 A Oracle JRATHAT IRAZ 00 N 2%, LU RCAE SIS ep, Tt SRR 8 5
W UL IR A5 DX AR A SEAS SC BT sql monitor 375 23 # M BE 1) B 77325, RHEE B AT BT IS 251 R
BRAEARSS AR AT PAT 1 DG 55, HB AT Bl A7 (3%, FeAH A5 ISt 5 H Oracle (1) 347 1A T 1n) #5145
ANBEAETRIR.

o Oracle JATHAT M A4l T Az = -1 S 5 R Ay

o AT AT BAT VR

o ARREIMEEE > KT BE A AR 5

o f§iH] partition wise join F1IFATHAT BI4LE H2 s P fE.

3 Restrictions on Parallel DML
http://docs.oracle.com/cd/E11882_01/server.112/e25523 /parallel003.htm#CACEJACE
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B TR 205 AN ] 10 73 S T3 2 AT 4 5.

H 2B 3 -3 B AR (R BRI, ST TRl n] i DL PE 2
Ay 2oL 3 B ] v AT AT P BE TR

LS F e, A3 AT AT I o L A T

N SCE, Bk A4 12¢ ROBNREE, adaptive 70 K.

s

ASTCH T PSR, YR TR R 22 O R ARTEAR. AR SCRI AN HE R, 1) IESE hash 23 KN HY
IRFH ZE £ 2) hash 73 & IS0 FH A B ok 8 ) AR I 7, 1531 7 FR0E [ [F] =5 Mike Hallas 1 fig 2 FITf A
R[] S HEZE A0 WA AR T VAR ) R, 48 22 b At AN SO — S8 P 20 A A IR 0T 3G
I, Lk Partition Wise Join I, DoP K43 X HINt partition wise join 225K, ELl replicate J7 204
I A A BESE AL broadcast 7 k. Tl [F) SFARTL AN 250 58, T IR A R e pIfe 2 )5, Wit
T2 R, AR — IR

EHEN:

MrM:, 93044 Sidney

Oracle Real-World Performance Group Ji¥ i1, senior performance engineer, %% OLTP, OLAP &4t
1t Exadata - & I In-Memory 1% |- ) i £ S K.

N 5 dbsid.com
Email: sidney.chen@oracle.com
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