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explain

select prod_name, month, year, sum(dollars)

from product, period, sales

where product .prodkey = sales.prodkey
and product.classkey = sales.classkey
and period.perkey = sales.perkey

and month = 'APR'
and year = 1999
and prod _name = 'Lotta Latte'

group by prod_name, month, year;

- EXECUTE (ID: 0) 5 Table locks
Prelim: 1; Choose Plan [id : 1] {
-- TARGET SCAN (ID: 3) Table: PERIOD
Predicate:
((PERIOD.MONTH) = ('APR') ) && ((PERIOD.YEAR) = (1999) )
Num indexes: 2 Index(s):
TIndex: MONTH TGT I DX , Index: YEAR TGT IDK

i

Prelim: 2; Choose Plan [id : 1] {
-- BTREE SCAN (ID: 5) Table: PRODUCT
Index:PROD NAME BTREE IDX,
Reverse order: FALSE;
Start-stop predicate: (PRODUCT.PROD_NAME) = ('Lotta Latte') ;
- EXECUTE (ID: 0)
--- CHOOSE PLAN (ID: 1)
———————————— EXCHANGE (ID: 12) Exchange type: STARjoin
77777777777777 STARJOIN (ID: 13) Join type: InnerJoin,
Num facts: 1, Num potential dimensions: 4,
Potential Indexes: SALES_STAR IDX,
L ITTLE STAR IDX, PRODUCT STAR IDX;

Choice: 2; Choose Plan [id : 1] {
-- EXCHANGE (ID: 15) Exchange type: Table Scan
—————————————— TABLE SCAN (ID: 21)}

Choice: 3; Choose Plan [id : 1] {
—————————————————— TARGET JOIN (ID: 31)}
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select store_name, sum(dollars) as sales_total
from store natural join sales
natural join period
where gtr in
('Q2_99', 'Q3_99', 'Q4 99', 'Ql_00")
group by store_ name
order by store_name;

select store_name, sum(dollars) as sales_ total
from store natural join sales
natural join period
where sales.perkey >=456
group by store_name
order by store name;
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020000 EXPLAINODODOODOTableScan DO OO0 O0O00O00OO0O0DO0O

—————————— TABLE SCAN (ID: 17) Table: SALES, Predicate:
(SALES.PERKEY) >= (456)

Scanning 1 of 2 Segments

0000000000 TARGETjoins

gboboooooobob0obobobobooogoboobdbdTARGETjoin O

gbobooobooooooobobobobooboooobooboboobooooo
gboboooooobooboboboboooboooobobobobobobooon
00000000 TARGETjon OO OO ODOOOOOOOOOOOOOODOODO

00000000 0b00b00O TARGETjoinO OO OODOODOOO

B OJ0J0000bO0obooooogooDo
gbooboooooooboobobobobobooooooboooDoo
U000 TARGETUOUODOODODODOOOOOOOOOooboDooobooooo

gboboooooobooboboboboobooobooboboboooo
gboooooooooboo

U0000OPerkeyDODOODO TARGETUOOODOOOODOODOD

RISQL> create segment perkey_ tgt_segl storage
'perkey tgt psul' maxsize 20000;

RISQL> create segment perkey tgt seg2 storage
'perkey_tgt_psu2' maxsize 20000;

RISQL> create target index perkey tgt on sales(perkey) in
(perkey_tgt_segl, perkey tgt_seg2) segment local;

U0 EXPLAINOOOO200000000 100 TARGETjoinODOOOOOOOO
goooooogooo

—————————————— TARGET JOIN (ID: 25) Table: SALES, Predicate:
<none> ; Num indexes: 1 Index(s) : Index: PERKEY TGT

Scanning 1 of 2 Segments
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select prod name, month, year, sum(dollars)
from product, period, sales

where product.prodkey = sales.prodkey

and product.classkey = sales.classkey
and period.perkey = sales.perkey

and month = 'APR'
and year = 1999
and prod_name = 'Lotta Latte'

group by prod_name, month, year;

gbooboooooboobobobobooobooboon

oooo
od Type oooo ooooooo
month_tgt_idx Target Period month
year_tgt_idx Target Period year
prod_name_btree_idx B-tree Product prod_name
sales_star_idx Star Sales period
product
store
promotion
product_star_idx Star Sales product
period
store
promotion
little_star_idx Star Sales product
period
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EXPLANATION
[
- EXECUTE (ID: 0) 5 Table locks (table, type): (PERIOD, Read Only), (PRODUCT,
Read_Only), (SALES, Read Only), (STORE, Read Only), (PROMOTION, Read_Only)

--- CHOOSE PLAN (ID: 1) Num prelims: 2; Num choices: 3; Type: StarJoin;

Prelim: 1; Choose Plan [id : 1] {
BIT VECTOR SORT (ID: 2)
-- TARGET SCAN (ID: 3) Table: PERIOD,
Predicate: ((PERIOD.MONTH) = ('APR') ) && ((PERIOD.YEAR) = (1999) ) ; Num
indexes: 2 Index(s): Index: MONTH TGT I DX ,Index: YEAR TGT_ IDX

}

Prelim: 2; Choose Plan [id : 1] {

BIT VECTOR SORT (ID: 4)

-- BTREE SCAN (ID: 5) Table: PRODUCT,
Index: PROD_NAME BTREE_IDX,Reverse order: FALSE;
Start-stop predicate: (PRODUCT.PROD NAME) = ('Lotta Latte')
Predicate: <nonex>

i

Choice: 1; Choose Plan [id : 1] {

HASH AVL AGGR (ID: 6) Log Advisor Info: FALSE, Grouping: TRUE,
Distinct: FALSE;

-- EXCHANGE (ID: 7) Exchange type: Functional Join

---- HASH AVL AGGR (ID: 8) Log Advisor Info: FALSE, Grouping: TRUE,
Distinct: FALSE;

ffffff FUNCTIONAL JOIN (ID: 9) 1 tables: PERIOD

———————— FUNCTIONAL JOIN (ID: 10) 1 tables: PRODUCT

ffffffffff FUNCTIONAL JOIN (ID: 11) 1 tables: SALES

———————————— EXCHANGE (ID: 12) Exchange type: STARjoin

77777777777777 STARJOIN (ID: 13) Join type: InnerJoin, Num facts: 1,
Num potential dimensions: 4, Fact Table: SALES, Potential Indexes:
SALES_STAR_IDX, L

ITTLE_STAR_ IDX, PRODUCT_STAR_IDX;
Dimension Table(s): PERIOD, PRODUCT, STORE, PROMOTION

}

Choice: 2; Choose Plan [id : 1] {
HASH AVL AGGR (ID: 14) Log Advisor Info: FALSE, Grouping: TRUE,
Distinct: FALSE;
-- EXCHANGE (ID: 15) Exchange type: Table Scan
---- HASH AVL AGGR (ID: 16) Log Advisor Info: FALSE, Grouping: TRUE,
Distinct: FALSE;
ffffff FUNCTIONAL JOIN (ID: 17) 1 tables: PERIOD

———————— BTREE 1-1 MATCH (ID: 18) Join type: InnerJoin; Index(s):
[Table: PERIOD, Index: PERIOD_PK_ IDX]

—————————— FUNCTIONAL JOIN (ID: 19) 1 tables: PRODUCT

———————————— BTREE 1-1 MATCH (ID: 20) Join type: InnerJoin; Index(s):
[Table: PRODUCT, Index: PRODUCT_PK_IDX]

______________ TABLE SCAN (ID: 21) Table: SALES, Predicate: <none>
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Choice: 3; Choose Plan [id : 1] {
HASH AVL AGGR (ID: 22) Log Advisor Info: FALSE, Grouping: TRUE, Distinct:

FALSE;

-- EXCHANGE (ID: 23) Exchange type: Functional Join

---- HASH AVL AGGR (ID: 24) Log Advisor Info: FALSE, Grouping: TRUE, Distinct:
FALSE;

—————— FUNCTIONAL JOIN (ID: 25) 1 tables: PERIOD

77777777 BTREE 1-1 MATCH (ID: 26) Join type: InnerJoin; Index(s): [Table:
PERIOD, Index: PERIOD_PK IDX]

—————————— FUNCTIONAL JOIN (ID: 27) 1 tables: PRODUCT

777777777777 BTREE 1-1 MATCH (ID: 28) Join type: InnerJoin; Index(s): [Table:
PRODUCT, Index: PRODUCT PK IDX]

ffffffffffffff FUNCTIONAL JOIN (ID: 29) 1 tables: SALES

———————————————— EXCHANGE (ID: 30) Exchange type: TARGETjoin

777777777777777777 TARGET JOIN (ID: 31) Table: SALES, Predicate: <none> ;
Num indexes: 1 Index(s): Index: PERKEY TARGET IDX

ffffffffffffffffffff FUNCTIONAL JOIN (ID: 32) 1 tables: PERIOD

---------------------- VIRTAB SCAN (ID: 33)

———————————————————— BIT VECTOR SORT (ID: 34)

—————————————————————— BTREE 1-1 MATCH (ID: 35) Join type: InnerJoin;
Inde x(s): [Table: SALES, Index: PROD_TWO_COLUMN_BTREE_IDX]

ffffffffffffffffffffffff FUNCTIONAL JOIN (ID: 36) 1 tables: PRODUCT

—————————————————————————— VIRTAB SCAN (ID: 37)

gbobooooooboboboboboooooobooboboboboooooo
gbobooooooboboboboboooooobooboboboboooooo
gbooooooobonb

SET STATS INFO

Uoob00ooooooboobO0obobOob0on STARjeinIOODOOOOOOODO
gboobooooooobobobo
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John Wiley & Sons 0 [0 1998 OO (771 0 O 0O HO
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UOWHENOOODOOOOOOOOODOEXPLAINDODOOOOOOOOODOODOO
gbobooooobooboboboobobobobo cyoooooobaobo
goooo

RISQL> explain select city, count(*) as cnt, rank(cnt) as rnk
> from store

> group by city

> when rnk = 1;

EXPLANATION

[

- EXECUTE (ID: 0) 1 Table locks (table, type): (STORE,
Read_Only)

--- RISQL CALCULATE (ID: 1)

————— MERGE SORT (ID: 2) Distinct: FALSE

——————— BTREE SCAN (ID: 3) Index assisted aggregation:GROUP
BY , Count(*); Table: STORE, Index: CITY TGT_IDX ,Reverse
order: FALSE; Start-stop predicate: <none> ; Predicate: <none>

]

UO00000OCOUNTx)ODUODODOODO HAVINGOOOOOOoOOooooooDbaoo
goobobooooboooooooooooooooobooooooooDo

RISQL> explain select city, count(*) as cnt, rank(cnt) as rnk
> from store

> group by city

> having cnt > 1;

EXPLANATION

[

- EXECUTE (ID: 0) 1 Table locks (table, type): (STORE,
Read_Only)

--- RISQL CALCULATE (ID: 1)

————— MERGE SORT (ID: 2) Distinct: FALSE

——————— BTREE SCAN (ID: 3) Index assisted aggregation:GROUP
BY , Count (*) ; Table: STORE, Index: CITY TGT_IDX ,Reverse
order: FALSE; Start-stop predicate: <none> ; Predicate: <none>

]
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U0 STARjoin OO OO ODOODOODOO
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200000 0000000 Aromad 000000 OOODOODODOOOOOO
O0Sales0 00 0O00OOO Periodd Stored 0 OO Product D0 0O O0OOOOO
U0DbO00db0OdOOMarketingDOODOOOOOO Productd Storeld Promotiond U
O0pPeriod 0000000 0OO0O0O02000000000000D000000C00O0O
OO0O0STAROOOOOODO 20000000
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STAR oooo oooo oooo oooo

oooo oooooo ooo ooo ooo ooo
Sales Sales_Star_Idx Period Store Product

Marketing ~ Market_Star_Idx Product Period Store Promotion

gboboooogobo20b0boooooooooo3pobobooboooogon 3
gbobo400000000D0DOOOOOODODODODOOOOOOOO
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Sales O OO0 200 STARODOOODOODOODOOOOOO

STAR
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sales_star_idx period product store promotion
product_star_idx product period store

gboboooooobobobobobooboooooboobobobobooboooo
gbobooooobooboboboboooboooboobobobobobooboooon
gboboooooobooboboboboooboooobobobobobobooon
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select
(select count (*) from product where prod name = 'Lotta Latte')/count (*) from
product ;

select
(select count (*) from period where month = 'APR' and year = 1999)/count (*)
from period;

gboooooooboobobobooooogoon

product 2/59 0.03389830508
period 30/821 0.03654080389

1000 Product DO 0O ODOODOODOOOOOOODOODOODOODODOOODOODO
gbobooooobooboboboboobooobooboboboboooo

U0 :00000000000000 0000000000000 ooooD oo
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gbobooooooobobobooooooobooooboobobooboooo
gooo
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RedBrick UODODOOOOOO0OO0 ODOOOOOO200000000000000A0O
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create table factl

foreign
foreign
foreign
foreign

key (£fkl)
key (£fk2)
key (£fk3)
key (fk4)

create table fact2

foreign
foreign
foreign
foreign
foreign

key
key
key
key
key

(fky1)
(fky2)
(fky3)
(fky4)
(fky5)

(

references
references
references
references

(

references
references
references
references
references

dimensionl
dimension2
dimension3
dimension4

dimensionx
dimension3
dimension2
dimensionl
dimensiony

(pk) ,
(pk) ,
(pk) ,
(pk))

(pk) ,
(pk) ,
(pk) ,
(pk) ,
(pk)) ;

0000000000000 0ODimension1d Dimension2[] [0 [0 [ Dimension3 [
Jodd0o0o0o0o0oooDooDbDobobObObOboObODObO0b00000 STARODODOD
Jdddo0d0o0o00o0ooooooooobooobooOoOboObOoOb0000000a

0000 oooooooooobooboooOobooOooooo0oo0o0o0o0o0o

gbooboooooboob200b0000b0000000O0Db00D STARjoin O
000000000 Dimensionl [0 Dimension2 U [0 0 0 U0 O STARjoin U O OO O
000000000 sTAROOOOOO0ODOOOODOOOOO

STARjoin U DO O D0OODOOOO Fact2O STARODOUOOOOOOOOOODOODOO
gbooooooboobobobobobooogoo

create star index star2 on fact2

(fky4,

fky3,

fky2) ;

000000 000STARjoin O OD0OOO0O0OO0 ODODOO0DOO0DOOO0OO0O0OOO0
gboooooboooon

B 0000 000o0Ooboobobobob booboobooboobobo
STAROUDOODOOOO0OO0OO0O0O0O0DO (Factl OO O Fact2 Star20 0 O STAR
goooog)

|
oo

000000000 (Dimensionld Dimension20] Dimension3) [0 0 0O 0 0O O

gbooboooooboooooboobobobooboooboooboSTaAR2000000
gboz2000000000b00b0booboobon
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create star index star3 on fact2 (fky4, fky3, fky5, fky2) ;
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gbo00oooobobO0ob0o0obuobobobobOobUObsegl0O0OO0O CPU
gboobooooooboobobobobooooooobobobobooon

TUNE GROUP 1 5
TUNE GROUP 2 5

U00segl 000000 DODODOOUNIX O diskl O disk200 O O Windows [
FO GOOOOsOoOooOooooOoboboboooooo
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ggoboboooooon

ooooooboogd

gboboooooobooboboboboobooboobobobobobobooon
000000TOTALQUERYPROCS OO OOOO1OD0O000O000O0O00O0O0
gboboooooboooboobobobobooboboobooboboboooo
g0ob00o0o0oobO0ob0bUobooboOoboOobDOobDObUdQUERYPROCS OO
gbooboi1gogooboobobooooooooboobobobooboooboonon
gboooaaooobo)yoooboboboboboooobooobooo

gboboooooboobobobmoobooboboboboboooobooobooon
gbobooooobooboboboboooboboobobobobobooboooon
gbobooooooboobobobobooo so»obobooboboobon
gbooboooooobobobobooooooooonoo

O

TOTALQUERYPROCS [0 10000 QUERYPROCS O 1000 0000010000000
gbobooooobogosobobobooobooboobobob o00000DOS5000
gboboooooboobobobobooobooboobobobobobooboooon
gbooboooooobooboboaeooboobooboobo)yooobobboo
gboobooooooboobobobobobooogog s»0boboooo
QUERYPROCS D OO OOOODOODODOODOOOOOOODOODODOODODOO
gooooooo

TOTALQUERYPROCS

TOTALQUERYPROCS U O oD OO0 10000000O00ODOODOODOOOOOO
goooooooogob oo

100b0boooo oobooobooboboboobooooooob0 boboobOoDbo
gboboooobooboboboboboooooboboboboboobooon
gbooooooboobaobaonb

TUNE TOTALQUERYPROCS max parallel tasks

max_parallel_tasks U OO DOO0O0O0O0O0O0O0 OO0 ((ODOODOOOOOOO
MAX SERVERS U O OO0OO0OO0OO0OO0O0OO0O0O0)OODOODOOoOoooOooOOooO
TOTALQUERYPROCS U O OO OOOOOODNODO ORelease Notes U 0 0 00O O
goobooooboooooboobobobooboooobooboboobooobooo
U000000000TOTALQUERYPROCS DO OO DOOOOOOOOODOODOO
gooooooon
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gooooooboogood

QUERYPROCS

QUERYPROCS U0 O0OO0OO0OO0ODOoODbOOOOOODOODODODOOOOO
gboooooooooboo

gboooooooooboboloooogoooboboboboooooobooDo
gboboooooooboboboboboboooobobobobooboooo

TUNE QUERYPROCS num per_gquery

gooboooooboobobi1coocobogoooboobobobooooboOoDbo
gboobooooooobobobo SErToooooooobonbo

SET QUERYPROCES num_per query;

num_per_query D0 000000000000 OOOOODOOOOOOOOOOO
0O O ROWS_PER_TASKO FORCE_TASKS[O TOTALQUERYPROCS D DO OO O OO
gbobooooooboboboboboooooobooboboboboooooo
gbobooooobobobobooooooboboboboobooo

TOTALQUERYPROCS O QUERYPROCS OO 0O 0O

TOTALQUERYPROCS 0 QUERYPROCS OO ODOODOOOOO oOOODOODOO
gbooboooooobobobobobooooooonoo

000 TOTALQUERYPROCS U 000 QUERYPROCS O OO DOODOOOOOOODO
gbobooooobooboboboboooboooboobobobobobooboooon
gooooo

0000000 TOTALQUERYPROCSU DO DO OOODOODOODODOODOODODOO
gboooooobodsbwapid OO0 00000 0ODOODOODOOOOOOODO

000000 QUERYPROCS DO ODOOOODODODOO ODODOOOOOODO
gbobooooooboobobobobobooobooboboooobooobooboon
UOSETUOO0DOO0O0O000000 QUERYPROCSUOOOOOOOOODOODO
gboboooooboobobaonb
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ggooooobod

ooooobod

ROWS_PER_TASK OO OOOOODOOOOOOOOOOOOOODOODOOOOO
gboboooooboobobobobooobooboobobobobobooboooon
gboooooobooboboboobooobooboboboobooon
ROWS_PER_TASK OO OUOUOMMROWS_PER_TASKUO O xOOOOOODOODODO
gbobooooooboboboboboooooobooboboboboooooo
gboooos3gbooboboboooooboon

B ROWS_PER SCAN_TASKOOOOOOOODOODOOOOOODOODOO
gbobooooobobobobobooooobooboboboobooon
gboboooooboobobobobooooboobDoboboboooo
gboobooooooobobobooooobogonog

B ROWS_PER FETCH TASKOOUOOOOODOOODOODOODOOOOOOO
OOSTAROOOOO O0O0OO0OO0DOO0DbObOOoOooOooooDg

B ROWS_PER JOIN.TASKOOUOOUOOODOOOOOOOOOOOOODOO
STAROOOO (O oooooobO)oooooobobobooooog
gboboooooooboboboboboobob oobo42700
OOSTARjoin DO DO OOOOOOO0ODOODOOOO0OO0OOOOOO0OD0
gboboooooobooboboboboooooboooboobo

B ROWS_PER_TARGETJOIN_TASK OO UODOODOODOOOOOOOOOOO
gbo0 TARGETUOOOODOODOOOODOOOOO booboooooon
OOOOTARGETUOUODOODO TARGETOOOUOODOOODOODOOOO
00 0obob431000000 TARGETjoinO D OO OOODOODOOO
gboooboooooboobobobooooooboboboboboo
oo

gbobooooobooboboboboooboboobobobobobooboooon
gbobooooooboobobobobbo oboboboooobDobDOobDUoD1O
gboobooooooboobobobobbooogboobooboboboboooo
Ub0000o0oob0obO0obOob300 ROWS_PER TASKOOOODOOOOOO
gboboooobooboboboboooboooboobobobobobO000SET
gbooooooobaob

Jodddo0o0o0o0o0o0ooooooooobbobobobOoOboObOoO0b0000000a

OOIBMRedBrick Warechouse D 0 000000000000 O0OOO0OOOOO

Jdddd0o0o0o0o0oooooooooooooobooboooOooOooOoooO0o0o00000
Jodd0o0o0o0o0oooooooooooD
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ROWS_PER_SCAN_TASK

ROWS_PER_SCAN_TASK O OOOOOOOOODOOOOOOOOOOOOOOO0
gboobooooooboobobobobbooogboobooboboboboooo
gbooboooooboobobobobooooooboobobobooooon

gbobooooooboboboboboooooobooboboboboooooo
gboobooboooooooboobobo

1.  ROWS_PER_SCAN_TASK OO UOOOOOOOOOOOOOOOODOOD
gboobooooooobooboboboboboooooobogoo

N [L <rows_in_group> J , <max_tasks_per_g roup>]

<rows_per_task> \
0000oo0oooo GROUPOOOOOOOOO

ROWS_PER_SCAN_TASK 0O GROUPOOO10O0O

2. gbobooooobooboboboooboobooobooboboboooo
U OROWS_PER_SCAN_TASK OO OOOOOOOOOOOOOODOD
gboobooooooboobobo

Number of additional tasks = L <total_rows> J
<rows_per_task>

O oo

o00oooo0o
ROWS_PER_SCAN_TASK

gbooboobooboobooboiob pSUOO0OOODODODODOOObOOO
gboboooooobobobobobooboooooboobobobobooboooo
gboboooooooboobobobo

gbobooobooboobobOobobO <rows_per_task>00000000000
gbobooooooobobobobooooobooobon

TUNE ROWS_PER_SCAN TASK <rows_per_task>

Ubobooooob0obO0bO0obOo000n <rows_per_task>000000000O0
gboooooobob SsetTooooooboabab

SET ROWS PER_SCAN_ TASK <rows_per_task>;

gbobooooooobobobobooboooooboobobobobooooon
gboboooooboobobobooooobooogseocobobooboboooon
gooo
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gooooboooog

O

200 pSUDOCOO0O0OOOOOOO30000180000000 000000000
gbooboooooboopSUODOOOOOODOODODODODODODOOOOO
gboooooogobogbpsubgopsUbOODOOOOOOOODOODOODO
45000000 000000002000 pSuOOOLs000000000000000O0O
gbobooooobobobobooooooboboboboobooo

18,000,000 O

O 4-4
ooood 000oooOoO0oooOooooo Psu oooooood

Segment 4,500,00 1,500,00
~— ~—

Segment 4,500,00 1,500,00
~— ~—

Segment 4,500,00 1,500,00
~— ~—
— —_

O
O

Uboo0ob0o0o0ob0o0o0oob0OobO0oDbOb 10 ROWS_PER_SCAN_TASK O OO
2,000,000 000000000DO00DOO0OOOOOOOOOODOOOODODOOO
gbooooooobonb

1. pSUOOOOOOO 200000000 00000000O0O0DOOOOGOOOO
O000O0OOROWS_PER_SCAN_TASK OO ODOOOODOOOO PSU
ooob200000000030000000000DDO0O00DODOOO
3g0ooog

2. gbooboooo2000pSULDO30O00O000OO0O0O0O0O0OOO0O
goooogpsubOO 2o000000000000000000O0COOO0O
gbobooooobooboboboboobooobooboboboooo
goo4s0000000000000000000000O 2,000,00000000
oo0oobooobooooooooz2000000

3. gboboooooboobobs3+2=50000000000000000
ooooboooooooooobobooobooooOosoooooooboboooo

O00000000000D00TOTALQUERYPROCS DO OO OOOO
QUERYPROCS O ODOOOOOOOOOOODOOOOOOOO
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gogooobogd

ROWS_PER_FETCH_TASK 0 ROWS_PER_JOIN_TASK

gboo0o0 00000ROWS_PER_FETCH_TASK O ROWS_PER_JOIN_TASK [
gboooooooboobOosSTAROOO0OOoOooooobooboboooooogoo
gooooooon

gooooooooooo(obH)obobobo(boboHhboboboboo
gbobooooooobobobobooboooooobobobobooobooon
gbobooooobobobobooooboobobobobn (GROUPBYO
SUMOMINO O )OODODODOOOoOOo obobobooooboboboboooooo
gbobooooooooboobobuoboobooooboobobobooo

gbooboooooooboob0obobob0ooogogon STARjeoin OO OOO
gbooooooon

B ROWS_PER_JOIN_TASK OO UOOUODOOSTARjoinOOODOOOOOOONO
gbobooooobobi1boooobooboboobooboboooo
gboboooooobooboboboboobooboooboo4270ob
OSTARjoin U OO DOODOUOOOOOOOODOOOODOODLOOO

B STAROOOOOOOOOOOOOOOODOObOObOOobOOoOoboobDOoon
gbooboooooboobobobobooooooboobobobooooon
gbobooooooboobobobobooooooboooboobobobo
UOO0OO0OOROWS_PER_JOIN_TASK OO OOOOOOOOOO

B OJj00obOobobobooooooboobooboboboooboobooooo
gboboooooboboboooooboobobobooboboooo
U0O000000ROWS_PER FETCH_ TASKOOUOOOOOOOODOO

gboboooooobobobobobbooooboobooboboboboooo
gboboooobooooobooboboboboobooobooon

B 0000
B 0000
B STARjoin OO ODOO0OOOOOOO
B J00000bOoboobooogonbog

gbooboooooobooboboboboooooooo

gooo

STAROUOOOOOO0OO0OO0OO0boboooooooobogobobobooooog
gboobooooooooboobobob

count(*) from fact table) X (ITrows selected from dimension tables
I1{row counts for dimension tables)

Estimated rows =
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ggooooobod

gbobooooooooooboboboboobooobooboboboooo
gboboooooobooboboboooobo ooboooobooboboboooo
ao

B 000000000 STARODOODOO0OO0OOODO0ODO0bDOobooon
B OJj0dbdoboooooboobobobobobooooooboobobo

gboboooooooboboboboooooooooboobobobooo oo
gboooooooboobobobooooobogoon

gboboooooobooboboboobobooboobooobooboboboooo
gbobooooobobooboboboobooobooboboboooo

good

Ubob00o0 0000000000 ROWS_PER_TASKUODOODOOOOOOODOO
gbobooooobobobobooooooboboboboobooo

Number of fetch tasks = { estimated rows J
ROWS_PER_FETCH_TASK
Number of join tasks = { estimated rows J
ROWS_PER_JOIN_TASK

STARpinOOOOOOOOOOODO

1000oooooooooobooooooodobo ooo0ooooooon
STARjoin U0 DO 0000 DOOO0O0DOOOO0OOOO0ODOOOO0DLOOOODOOOO
UO0O0STARjoin DO OOODOOO

Number of join tasks = estimated rows / ROWS_PER JOIN TASK >= 1

OO0 : 0000000000001 00000000000000000 00O
gbooooooboobobobooboo boooobooboboooboboboonon

gboboooooooboboboboobooobooboobobobooooo

B O000dboboooobi100

gbobooooobooboi1gooooooboobobo oboboooo
goooooo

B (00000 ROWS_PER_ FETCH_ TASKOOOOOOOOOOOO

gbobooooboobdobo42900000 2.STARjoin D OO OOOOODOOO
gbooooooooobo
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ggoboogo obooooooo

42000 00000000D0ODOOOOOODODODODOODODODODLO
oo obobooboooooooobobob boboboboobooobooboo
gbobooooooboobobob boboboobooboobooboboboooo
gbobooooooboobobabo

gboboooooboob oobdob STARObODOOoooboooobooboooon
32s000o0obo0boboobooooooobooboboboo boobooobooo
gbobooooooboboboboboooooooobooboboboboooo
gboboooooooboboboboobooboobobobobooboooo
STAROUOOOO0OOO0OO00O00O0bO0bobooboooooboo oooboban
gboboooooboobobobobooobooboobobobobobooboooon
gbooboooooobooooboobobobooooboobDobooboboo
gboooooobooboboboobobooobooboobobobobooo
gboobo20b00b00b0b0ob0 0obooooooobob0obobooon

gboboooooooboboboboboobooooboboboboboobooon
gboboooooboobobobooobooobooboboboobooon

TUNE ROWS_PER_JOIN_TASK <rows_per_task>
TUNE ROWS_PER_FETCH_TASK <rows_per task>

gboboooooboobobobobooobooboobobobobobooboooon
gbooooooooo seTboooooooonoo

SET ROWS_PER_JOIN_TASK <rows_per_task>
SET ROWS_PER_FETCH_TASK <rows_per_ task>

4-270000STARjoin D 0D OO OO0ODOODOOOOOOOOODOODOODObOOO
gbobooi1ocgbobobobooooooboboboobooo

Jd0d: 0000000000000 o0ooooooooon
ROWS_PER_JOIN_TASK 00 0 0 ROWS_PER_FETCH _TASK O 50000000000
ao

010000

42600 0000000042700 00000000DO00D0ODODOODOOOO
ooooo(ooooH)ooooD FactOOO300000000000000000
STAROOOOOO0000200000 Product 00005000 Market D OGOUOO
15600 Period 00O OO0 300000 (O0O000OOOH)ODOOOOOOOOO
U OROWS_PER_JOIN_TASK O OOOOOOOOOOO 9,00000000
ROWS_PER_FETCH_TASK O O ODOODO so00o000000000OO
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ggooooobod

UbobooooobDobDdb0Product 00 O0O00O0D0OOMarket DO OO 10
O0Period D0 000 S2000000000000Period 00000 STAROO
gboboooooboobobobobooobooboobobobobobooboooon
gboobooooooboobobobobbooogboobooboboboboooo
gboobooooooobobobobowooobooo

s = (3,000, 000) X (2,000 X 10 X 52) _
(2,000 X 50 X 78)

Estimated row: (400, 000)

U00000000O0ROWS_PER_JOIN_TASKOOODO 9000000000000
UOO0STAROOOOOO0DOOOO0O0OoOOooOooobobobooboooooobogn
gooooooo

Number of join tasks = floor (400,000 / 90,000) = 4 tasks

ROWS_PER FETCH_TASK OO ODOOOOO so0000000000000000O
gboboooooboobob bobobobooboobooboobobooboooo
ao

Number of fetch tasks = floor (400,000 / 50,000) = 8 tasks

U00000OROWS_PER_JOIN_TASK U 00O ROWS_PER_FETCH_TASK OO0 0O OO
gboboooooboboboboobobboirz@eoyyoooooo

O 22STARjoin OO OOOOOOOOODO

42600 0000000000 4270000STARjoin 00000 0OOOOODOO
gbooooooostTAROOOO0O0OO0OOOOoOoOoOooO0obOobobooooooDgooD
gooooon

oo (obob)oOobOOoDbdDb4o0,000,000000STARjeinDOOOOO 200
gbooboooobooobooboobgwobd4o000b0boboboobooOn
gboboooooboobobobooooboooboobobo40b00b00bOOO0
o000 oboo0o oobob40000b0bbooooboobDSsSTAROOOOO
gboobooooobooboboboboboooobogobD40000b0oboonoOoDO
goooozo00bobooooonDg
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gogooobogd

ROWS_PER_JOIN_TASK 0 600,000 0 0 00 STARjoin 0 OO0 O0O00O0O00OOOO0O
gbooooooboboboobooboon

Estimated rows = (400,000,000) * ( (4 * 10) / (2000 * 100) )
= 80,000

Number of join tasks floor (Estimated rows / ROWS_PER_JOIN_ TASK)
80,000 / 600,000

0 tasks

Criteria to enable parallelism:
Number of join tasks >= 1 tasks
0 <1

U00000ROWS_PER_FETCH_TASK O 2000000 00000000O00OO
gboobooobobobo400000D00DOOOOOODODIDODOOOOOO0
gbooboobob40000000D00ODODLOODOOODOODODOD

Number of fetch tasks floor (Estimated rows/ROWS PER FETCH TASK)
80,000 / 20,000

4 tasks

20000000000 000000002000 0000 100000000000
gbooboooooooboboboboobogonog

Estimated rows (400,000,000) * ( (4 * 10) / (100 * 100) )

1,600,000

Number of join tasks floor (Estimated rows / ROWS_PER_JOIN_TASK)
1,600,000 / 600,000

2 tasks

ROWS_PER_TARGETJOIN_TASK

OOOOOROWS PER JOIN. TASKOOODODODODOODODODOOOOOOO OOOO
O0ob00o0o0o0ooobD TARGETOUOOODOOOOoOOoOoooooouoobobo

TARGETOUOOUODOOOOOOOOO 2000000000000

B TARGETjoin U0 000000 Functional Join DO DO O0OO0OO0 OO0OOOO
U Functional Join O 00 0 0 Exchange U U O 0O OO

-- EXCHANGE (ID: 18) Exchange type: Functional Join

B TARGETUUOOOOUOODOOUODOOOOOITARGETjoinD 0 OO0
Exchange O OO OO

-- EXCHANGE (ID: 23) Exchange type: TARGETjoin
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2000000000000 000D0O0DO0O0DO0DbOODbOObOObODbDObOObOOO
U TARGETUOOOOODOODOODOOOO0OO0OO0O00OO0O00DO0DO TARGETOO
UO0O0OO0OO0OO0OOO0OTARGETjoin DO OO00OO00OOODOODOOOOOOOOODO0OO
gboobooooobo ooooboobobobooboooobooboboboboo
000000000 TARGETOD OO OOOODOOOOOODOODOOOOOOOOn
OOOOTARGETOUOOUODODO Exchange D000 O0O0ODOODOOOOOOODO
go1000

TARGETOUOOUOOODOOOOOOOOUOOOOOooboDobobo1ooooooo
TARGETjoin OO OO0OO0O0OO0OO (SmartScan) 0 OO SmartScan D O 0O 00O
gbo0ob2-18000 0000D00D0ODLOOO0ODO TARGETjoin O 0 OO EXPLAIN O
J0000b000de32000000 TARGETjoinUO OO OO OOODOO

00 TARGETjoin D OO O
TARGETjon U0 OO0 00O0O0O0OO0O0ODO0ODO0OOOOOOOOD0OO

B O000d0bOoboooobi100

B OJJ000O0bOoboooooboobobobobobooboobooobo
oo

B 0000000 SmartScan DO 0O O00O0O00O0O0O0OO0OOODOO
oboob0o0o00b000obooob0obObob ROWS_PER_TARGETIJOIN_TASK

UO0O0OO0OO0OO0OOO0OTARGETjoin DO OO00OO00OOODOODOOOOOOOOODO0OO
gooooooo

Number of TARGETjoin tasks = { number of rows J
ROWS_PER_TARGETJOIN TASK

10000 TARGETjoin OO 00000 O0O0O0DOODOOOO 0000000400
OO0 TARGETjoin DO ODOUODOODOODOODOOOOOOODOODOODOODODO
oo

Number of TARGETjoin tasks = number of rows / ROWS_PER TARGETJOIN TASK >= 1
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O 1:TARGETjoin 00D OD0OODOOODODOO

oo (obob)OoOoOoDbOdDo4o0,000,000000TARGETjoin OO 200000
goboooooooooboobob

ROWS_PER_TARGETJOIN_TASK [0 500,000,000 00 O 0 OTARGETjoin D O OO 0O O
gbobooooobooboboboboooooboooboobo

Number of TARGETjoin tasks Number of rows / ROWS_PER TARGETJOIN TASK)

400,000,000 / 500000000
0.8 tasks

Criteria to enable parallelism:
Number of TARGETjoin tasks >= 1 tasks
0.8 < 1

0 0O 0O ROWS_PER_TARGETIOIN_TASK [0 50,000,000 0000000000000
gboobooooob oooobooboboboobooobogoon

Number of TARGETjoin tasks Number of rows / ROWS_PER_TARGETJOIN_TASK)

400,000,000 / 50000000
8 tasks
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gogbobooobboobobuooobb ooooboo

OO0 TARGETjon OO O OO OO0OO0OOOOODOODOOOOOOOOODOODO
gbooboobooooooobobobobooboooo4s0o0booboOoDbo
gbooboobooboooooo2000000 TARGETOOOODOODODO

ggooooobod

oooooogd
min:DATE'2000-04-01"
20,000,000 O

DATE'2000-04-01":DATE'2000-07-01'
30,000,000 O

DATE'2000-07-01":DATE'2000-10-01'
40,000,000 O

DATE'2000-10-01:DATE'2001-01-01'
50,000,000 O

DATE'2001-01-01:DATE'2001-04-01'
60,000,000 O

DATE'-04-072001":DATE'2001-10-01'
50,000,000 O

DATE'-07-072001":DATE'2001-10-01'
60,000,000 O

DATE'2001-10-01":DATE'2002-01-01"
70,000,000 O

DATE'2002-01-01":DATE'2002-04-1'
40,000,000 O

DATE'2002-04-01":max
10,000,000 O

oooooo 000000 0000 0000000000

ooooo ooooooo 0o ooooo

s_1qg00 sto_targt_1q00 pro_targt_1q00
s_2q00 sto_targt_2q00 pro_targt_2q00
s_3q00 sto_targt_3q00 pro_targt_3q00
s_4q00 sto_targt_4q00 pro_targt_4q00
s_1qg01 sto_targt_1q01 pro_targt_1q01
s _2q01 sto_targt_2q01 pro_targt_2q01
s _3q01 sto_targt_3q01 pro_targt_3q01
s_4q01 sto_targt_4q01 pro_targt_4q01
s_1q02 sto_targt_1q02 pro_targt_1q02
S_max sto_targt_max pro_targt_max
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0000000 SmartScan O O

gbooboooooooboobobobobooooooobDoboboboboo
SmartScan D 000000000000 DO0ODOOOOOOOOODOOOODOODOO
gboobooooos3sgbobobooboooboobooboboobooon

select sales.promokey, dollars
from promotion, sales
where sales.promokey = promotion.promokey
and promotion.promo_type = 400 and
perkey between 2001-10-01 and 2002-06-02;

43200000 ILTARGETjon OO OO OOOOO0OO0OOODODOOOOOODOO
ROWS_PER_TARGETJOIN_TASK 0 50,000,000 00000000000 433000
ob450000000000000

gboo30000booooobooboboboboooooboon
ROWS_PER_TARGETJOIN_TASK O 50,000,000 000000000000CO0OO
gboob0oo0o0oo0o00200 TARGETjoinOOOOOOO0OO 3000000 000
gbobooooobob boobobooboboboooooban

oood ogobooboodobod bbboooooboo TARGETjoin
gopooo oboooo goooo oo goog
s_4q01 sto_targt_4q01 pro_targt_4q01 70,000,000 1000
s_1q02 sto_targt_1q02 pro_targt_1q02 40,000,000 1000
S_max sto_targt_max pro_targt_max 10,000,000

gboz2000000000000£0 (50,000,00000 0O
ROWS_PER_TARGETJOIN_TASK O OO OOOODOODOODOOOOOOOOOODO
200000000000000000 TARGETjoinOO OO 100000000
0000000 00000100 TARGETjoin OO OO 20000000000
gooooo
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ooooobod

FORCE_TASKS OO OOOODOODOODOOOOOOOOOOOobOOobOO0obOobon
U000000000OROWS_PER_ TASKOODODOOOOOOOOOOOOOOO
gboboooooboobobobobooobooboobobobobobooboooon
FORCE_HASHJOIN_TASKS 0 OO 000000 O00OOUOROWS_PER_TASK O[O

gboooooooboobobobooooogoon
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gboooooobobobooobooboong
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gbooboooooboobobobobooogo
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TUNE FORCE_ SCAN TASKS value

TUNE FORCE_FETCH_ TASKS value

TUNE FORCE JOIN TASKS value

TUNE FORCE TARGETJOIN TASKS value
TUNE FORCE_HASHJOIN TASKS value
TUNE FORCE_AGGREGATION TASKS value
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SET FORCE_SCAN TASKS value;

SET FORCE FETCH TASKS value;

SET FORCE_JOIN TASKS value;

SET FORCE_TARGETJOIN TASKS value;
SET FORCE HASHJOIN TASKS value;
SET FORCE_AGGREGATION TASKS value;

gboobooooooboobobobobbooogboobooboboboboooo
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set force scan tasks;
** INFORMATION ** (1433) FORCE_SCAN TASKS is currently set to 6.
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d
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gooon g
FORCE_SCAN_TASKS 16
gboooogpsud 18
QUERYPROCS 18
TOTALQUERYPROCS 24
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FORCE_FETCH_TASKS
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FORCE_FETCH_TASKS 16
goooogpsud 18
QUERYPROCS 18
TOTALQUERYPROCS 24

FORCE_FETCH_TASKS OO O OO UODOODO OO TOTALQUERYPROCS U DO O O
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0000000000 0ODOFORCE_FETCH_TASKSOOODOO 1600 00D0ODO
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FORCE_JOIN_TASKS
000000000000000000O0
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FORCE_JOIN_TASKS 8

QUERYPROCS 12
TOTALQUERYPROCS 30

TOTALQUERYPROCS OO OO OOOOOODOOOOOOOOODOODO
FORCE_JOIN_TASKS OO OOOOOODO
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000000 OO0OUODOUODOFORCEJOIN_TASKSODODODODODOOO
ROWS_PER_JOIN_TASK OO OODOOOOOOO
gboboobooboooooobooboboboboobopsubgn
gboboooooboob booboboboboobooobooo
obob0ooooooboobosStTAROO0O0oOoooooooobobo
goopsub0ooooooOobDOoDbDO
gboboooooboobolioooooo ocoboobDobooboboooo
gboobooooooobobob b pSULDODOOOOODODO
gboobooboboooboooboobobobob wbobobo
QUERYPROCS /TOTALQUERYPROCS U O DO OOO0OOOO0OOCOODOO
gboboooooboobOobOob FORCEUDOOOOOOODOODOODO
U 0 O FORCE_JOIN_TASKS 00 O 00 FORCE_FETCH_TASKS 00O 0O0OODO
gbobooooooboobobobob

FORCE_TARGETJOIN_TASKS

FORCE_TARGETIOIN_TASKS 0O OO OOTARGETjoin DO DO ODOOO0OOOODO

oo

U 0 0O 0OFORCE_TARGETIOIN_TASKS OO OO0OO0OO0OO0O0OO0O0OO0OO0O0O0O0DOOD0
gbooboooooooboobobobobooooooboobDobobobUobo

gooo

B FORCE_TARGETIJOIN_TASKS 0O [
B 0000000 SmartScan 0000000000 0O0OODOOODOODOODO
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TUNE PARTITIONED_ PARALLEL_AGGREGATION ON;

gbooboooooooboobobobobooooooobDoboboboboo
SETO0000000DOO0O0

SET PARTITIONED PARALLEL AGGREGATION on;

goooog

Uboboo0ooo00ibd (PARTITIONED PARALLEL AGGREGATION U oNn [0 O O
0 )OFORCE_AGGREGATION_TASKS D 000 0O00OD0OODOODOOOOOODOO
000000000000 (PARTITIONED PARALLEL AGGREGATION U oFF 0 [
00O )IOFORCE_AGGREGATION_TASKS OO 0O OO0OODODOOOOOOODO
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oo oobooboooooooboboboboobooobooboboboooo
gboboooo3ogboboboboooobooboboboboboobooon
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PARALLEL_SET_OPERATIONO OO OO
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gboobooooooobobobobooobooogon
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select coll, col2, col3 from...
union

select coll, col2, col3 from...
union

select coll, col2, col3 from...;

O00ob00o0o0oooooOg300000n (select..)0oboboboobo0oO OO
0000000000 000000D00O000D0000D0 EXPLAINODOOODO
U006 DUEXPLAINODOUODOUOOOODOODOODOODOOOOOOOOODO SET
U O O O Generic Single Instancel 0 0 0 Exchange DO OO0 OOOOOOOOOOO
od

gboboooobooboboboboobooboobobobobuNioNODOO0On
gboboooooboobobobobooooobooboboboboo
PARALLEL_SET _OPERATIONUO O UOOOO OFFOOOOOOOOGETOOOOO
gbooooooboboboooo)boboboobooo SEeThbgbooobooooo
gbOob0O0uNioONODOOOobobooboooooboboboboooooboooDoo

set parallel set_operation on;

gbobooooooboboboboboooooobooboboboboooooo
0000000000 PARALLEL_SET OPERATIONO OO OO0OOOOOODOO
gboooooo
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Number of fetch processes = MAX (1, Lretol't':ls:gzjzrstf:;c;h X total availabIeD
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Number of fetch processes = MAX (1, E x 4} ]= 2f
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create segment idxl .. (two PSUs) ;
create segment idx2 .. (two PSUs) ;
create segment datal .. (three PSUs) ;
create segment data2 .. (three PSUs) ;

create table fact..
data in (datal, data2) segment by ..
primary index in (idx1l, 1dx2) segment by references of
(prodkey)
ranges (min:1000, 1000:max)
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EXPLANATION
[
<4—— Execute
- EXECUTE (ID: 0) 5 Table locks (table, type): (STORE, oon
Read_Only) , (PERIOD, Read_Only) , (SALES, Read_Only) , (PRODUCT,
Read Only), (PROMOTION, Read Only)
--- MERGE SORT (ID: 1) Distinct: FALSE
————— HASH AVL AGGR (ID: 2) Log Advisor Info: FALSE, Grouping:
TRUE, Distinct: FALSE;
——————— CHOOSE PLAN (ID: 3) Num prelims: 1; Num choices: 2; <4—— Choose Plan
Type: StarJoin; goo
Prelim: 1; Choose Plan [id : 3] { oo
BIT VECTOR SORT (ID: 4) «— ooQ
-- TABLE SCAN (ID: 5) Table: STORE, Predicate: (STORE.CITY)
= ('San Jose')
}
Choice: 1; Choose Plan [id : 3] {
FUNCTIONAL JOIN (ID: 6) 1 tables: PERIOD < Choice 1
-- FUNCTIONAL JOIN (ID: 7) 1 tables: SALES OO0 ooo

---- STARJOIN (ID: 8) Join type: InnerJoin, Num facts: 1,
Num potential dimensions: 4, Fact Table: SALES, Potential
Indexes: SALES STAR_IDX;
Dimension Table (s) : PERIOD, PRODUCT, STORE, PROMOTION

}
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---- FUNCTIONAL JOIN (ID: 11) 1 tables: STORE
—————— BTREE 1-1 MATCH (ID: 12) Join type: InnerJoin;
Index(s): [Table: STORE, Index: STORE_ PK IDX]
———————— TABLE SCAN (ID: 13) Table: SALES, Predicate:
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ooooogd

od ood gooo

HASH AVL Aggregate godbGcroupPBYUOUODOOOOooOOOd

Subquery oo obooooooooobboooobooooo

goo
OLAP SQLOLAPO O UOODOOOODOOOOODDO

RISQL Calculate

General Purpose

RISQLO OO UODORESETBY O 00O OO BREAK
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oooboooboo
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Exchange

Choose Plan

Execute

gbobobooboobooboobobobooboon e-130b0b0O0OO0ODO
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gbobobooobooobogo

EXPLAINOOODOODOOOOOOOOOOODOO
gboboboobooboooobobobooooo
gbobobob bobobooooobooobooon
gbobobobooboooooboon

Exchange OO0 O OO0

Exchange 000000000 OOOOOOOO0DOOOOOOOOOOODOODO
gboboooooobooboboboboobooboobobobobobobooon
gbobooooboobobobobobO0Orbweonfigt 00O OO0 TUNEDO O
gbooooooobo ooboobobob cpubDoboooonooboobOob 1O
OpSUOO0OOCOODOOCOOODOODOODODOODOODOTUNE QUERYPROCS
gooboooooobOobOobOobobboooooboobobobobooboooo
gi1obopSub0ooooboobobobooboobooobooboobobooobon
oo

gboooooobobobooooboooboobon

B 0000000000
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RISQL Calculate

OLAP

Execute

Choose Plan

B General Purpose

gbooboooooooboobobobobooobooboboobooooboo
gbobooooooboobobobobobooobooboobobobobobobo
oo

Bl Table Scan

STARjoin

HASH AVL Aggregate
TARGETjoin

HASH 1-1 Match

Sort 1-1-Match
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gboboooooooboboboboooboooooobobobobooobooon
U000 B-TREEI-1MatchOODOOOOODO TableScan O OO O0OOOOOOO
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gboobooouNoONDOOOooOoooooooboboboboooooooDoo
gboboooooboobobobobo boboobooboobooboboboooo
gboooooobobobooobooboonog

gboboooooobobobobobbooooboobooboboboboooo
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gbobooooooobooboboboooooooobobobobooobooo
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Exchange 0 O O oo

Table Scan gooooOooDooOoopooopsUOOOOO
0o0oooooooogd
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STARjoin 0000000O0oO0OoOoSTARODOOOOOO
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gooboboooooooobooboo

ooboooboooooooooooooobooo
0000000000 Exchange O O TARGETjoin
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oD oobO0obOobOobOoboonoupper
Exchange U0 000000000 OOOOO
O0OLowerExchange U0 O OO DOOOOOOO
goooooooboooobooooobboooo
gooooooooo

Generic Single Instance UNIONO INTERSECTO O O O EXCEPT O O [
gooboboboooooobogbes4dn
gobooooooooo

Upper/Lower Aggregation gooboboboobobescnonbobon
OO0O00O00UpperExchange D OO OO OO0
0000000DDO Lower Exchange DO O 0O 0O
gooooooooooooooDo
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oo ooog

oo oguod

U00o00oo00ooboOob EXPLAINODOODOOOOOOOOOOODOODbOObOOO
gbobooooooboboboboboooooobooboboboboooooo
gboboooooboooooboboboboobooboobooboboboooo
gboboooooboobobobobooobooboobobobobobooboooon
gbooooobooon

gboolgooobobooboooooobooboobooboboboooogoobooDo
gbobooooooboboboboboooooobooboboboboooooo
gboboooooobooboboboboobooboobobobobobobooon
gbobooooobooboboboboboooooboobobobobobobo
gbobooooobobobobobooooobooboboboobooon

ogooobbogaad

gbooboooooboobD Aroma 000000000000 OOOOOOOODOODO
ooooOoooooOooOooDbbOOooooOooOoooo0ooooOooOooDbboOooooo
OO00D0OOIBMRedBrick Warehouse 1 D D 0000000000000 OOOO
gboob0oooobot Aroma00000000OO00ODOOOOOOOOOOODOODO
0000000000 fredbrick/sample_ input J 0000000000 O0OOO
0000000000000 Aroma O O purchasingd) O 0 O O (OrdersO Line_Items[]
Supplier0 OO0 Dea) DO OO OOOODOOODODO

Aroma 00000000 O0OO0O0DOODOODOOOOOOODOODOODOOOOOO0OO0
gboooobooboboboboooooboon

ooono oooooo ooooooooo ooooogo
Sales SALES_STAR_IDX STAR Perkey[] Classkey[]
Prodkey[] Storekeyl
Promokey
Store STORE_PK_IDX B-TREE Storekey
STORE_FK_IDX B-TREE Mktkey
STORE_TGT_IDX TARGET Store_Type
Market MARKET_PK_IDX B-TREE Mktkey
Product PRODUCT_PK_IDX B-TREE Classkey[] Prodkey
PRODUCT_FK_IDX B-TREE Classkey
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oooo goooogo ooopoooooo ooooogo
Class CLASS_PK_IDX B-TREE Classkey
Promotion PROMOTION_PK_IDX B-TREE Promokey
Period PERIOD_PK_IDX B-TREE Perkey

gbooboooodb aAcoma 00000000 0OO00ODOOOOOOOOOOODOODO
gbobooooooboboboboboooooobooboboboboooooo
gbooooooobo

rbweonfig U 000 00000000000 OD0O0ODOODOODOOOOOOOOOO
gboboooooboobgbSEToooooboboboboobooboobono
gboobooooooboobobobobbooogboobooboboboboooo
oo

B TOTALQUERYPROCS =20

B QUERYPROCS =5

B ROWS_PER_SCAN_TASK = 5000
gboboooooboobobobobooooboooob oboboobobobooooo

gboboooooobooboboboboboooboobooboboboboocrPu4
gbob0ob0e4D0O0 SunSelarisUOOOOOOO0OOOOOOODOO
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ooo01-00000

ooo1-00000

U000000000OGeneralPurpose 10O OOO0OOO0O0OOODOOOO100
gb0o0O0SalesO0 0000000 COUNT(xYOODODODO ODOODOOOOOO
gbobooooooobobobooboboboooooboooboon

SQL EXPLAIN

RISQL> explain select count (*) from sales;

EXPLANATION

[

- EXECUTE (ID: 0) 1 Table locks (table, type): (SALES, Read Only)

--- GENERAL PURPOSE (ID: 1) Operation: Aggregate Optimization:
Count (*) ; Table: SALES; Index: none

]

0000000000000 ooobobobobobooobooboobOoDo
U001g00gboobO B-TREEODDOO TARGETUOODOODOOOOOODOO
gboooooooboobobobooooogoon

RISQL> explain select max(storekey) from store;

EXPLANATION

[

- EXECUTE (ID: 0) 1 Table locks (table, type): (STORE, Read Only)

--- GENERAL PURPOSE (ID: 1) Operation: Aggregate Optimization: MAX;
Table: STORE; Index: STORE_PK IDX

]
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oo01-00000

‘ O000D000 EXPLANODOODOOO (20000)

B Graphical Explain Window BASE MODE M=l E3

[ Erecai 01

J

[ GebeEl_Papose _1

i General_Purpose_1 [_ (O] <]

= & General_Purpoze_1
Operation: Aggregate Optimization
Expand String: <nones
Expand Length: 0
Row Length: 4
Colurmn Count; 1
Table: STORE
Large Table Size: 0
[—]G Aggregate Optimization Columns
EI @ Colurnn_0 b
- o Index: STORE_PK_IDX
e U Langth 4
- I Optimization Type: WA
G Compose Schema LI

Il arerecan skl o EALCE

o [ o= v v v v

Jdd0ddddconstrainedcountd 00 000 000O0OOOOOOOOOO
Store_Type U U TARGETU U OO OUODO TargetScan U U OO OO OOODOOOODO

RISQL> explain select count(*) from store where store type =
'Large';

EXPLANATION

[

- EXECUTE (ID: 0) 1 Table locks (table, type): (STORE, Read Only)

--- TARGET SCAN (ID: 1) Constrained count on index OPTIMIZATION;
Table: STORE, Predicate: (STORE.STORE_TYPE) = ('Large ') ; Num
indexes: 1 Index(s): Index: STORE_TGT_IDX

1
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ooo01-00000

000000 7 start-stop predicated U O U O index-assisted distinctd 0 0 O 0 OO
OO00DO0Stere000D0O000DOO0OOOCOCOODOOODOB-TREEScan0 OO0
OO0 DISTINCTUOOUOUOODOOUOODOOODOOOSterekey OO DOOOO
gbob00oooobooboboboboobooooboobdstart-stopd 00O ODO
OO00ooboOoooooo

RISQL> explain select distinct storekey from store where storekey >
10;

EXPLANATION

[

- EXECUTE (ID: 0) 1 Table locks (table, type): (STORE, Read Only)

--- BTREE SCAN (ID: 1) Index assisted distinct:GROUP BY ; Table:
STORE, Index: STORE_PK IDX ,Reverse order: FALSE; Start-stop
predicate: (STORE.STOREKEY) > (10) ; Predicate: <nonex>

]
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000 2-00000000000

o0 2-0000000 000d

gbob0200000000000 Sere00000 SalesOO0O00O000ODOOOO
gbobooOSwere000000100000000 PSUODOODO SalesdO OO0
4000000 pPSuUdbDObDObDOOOOObOObOOSalesO0OOOODOOOOO
000000 UODOUODODOEXCHANGEDODODOOOOoooooooDbo

SQL EXPLAIN
RISQL> explain select * from store;
EXPLANATION
[
- EXECUTE (ID: 0) 1 Table locks (table, type): (STORE, Read Only)

--- TABLE SCAN (ID: 1) Table: STORE, Predicate: <none>
1

RISQL> explain select * from sales;

EXPLANATION

[

- EXECUTE (ID: 0) 1 Table locks (table, type): (SALES, Read Only)
--- EXCHANGE (ID: 1) Exchange type: Table Scan

————— TABLE SCAN (ID: 2) Table: SALES, Predicate: <none>

O000OD00O0 EXPLANDOODOOD (20000)

e | i Exchange_1 =] 3

=~ a Exchange_1 il

; ..... I Exchange Type: Table Scan

&

1 Star join group id; -1

----- I Fetch Reserve Count: [4 - Binding_Table_0.C

H

+]-[_] Stare Reserve Count

o~
Ewciie_l1
- —
o o
Enchangs_1
- '
o~
Tabk_Scan_2

I:E =- a Table Scan_2 j

e I Fetch Start Count; (Binding_T able_0. Column_ =
- a | o

' Table_Scan_2 =] B3

[ Table: SALES

e I Table Type: TABLE
o 0 Feteh All FALSE
-2 Segments

----- I Predicate: <nones

-3 Table schema LI
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000 3-000000000D00D00Db bOoDOd

-~ —.
Ewecr 0
i —
- o
Hasb_sul_ngar_1
- —
o o
Erchangs_2
- '
— —
Hasb_sul_aggr_3
e —
o -
Taok_scan_i

o0 3-00dd0ouoouooboobo oboobog

gbOo0oO0OO0OSAMPLEO O ODOOOOOOOOODOODODODODOOO0ODOO0ODOOO00OO0
gbobooooobooboboboboobobooooobooboooobooban

gbobooooboobd2b00 HASHAVLAGGROODODODOOOOoOOoOOoooo
gboobooobooooooobooboboboobooooboobDobobobooo
gbmbobooboooobooobooboboboboobooooobooon

SQL EXPLAIN

RISQL> explain select avg(dollars) from sales sample 1;
EXPLANATION

[

- EXECUTE (ID: 0) 1 Table locks (table, type): (SALES, Read Only)

--- HASH AVL AGGR (ID: 1) Log Advisor Info: FALSE, Grouping: FALSE,
Distinct: FALSE;

————— EXCHANGE (ID: 2) Exchange type: Table Scan

——————— HASH AVL AGGR (ID: 3) Log Advisor Info: FALSE, Grouping:
FALSE, Distinct: FALSE;

————————— TABLE SCAN (ID: 4) Table: SALES, Predicate: Sample
specified: TRUE

]

0000000 EXPLANDOODOOO

i Graphical Explain Window BASE MODE [ [O]

=445 Table Scan_4 -
----- Table: SALES
----- I Table Type: TABLE
----- 1 Sample Type: ROW
----- I Sample Size: 1.000000000 percent
----- I Fetch &l FALSE
#-23 Segments
----- I Predicate: <tuer
#-[_3 Table schema
#-C3 Compose schema
#-[Z] Fetch Dperator Instance
----- 1 Common subplan: FALSE
----- I &3 Meeded: FALSE
I wiasz Az Needed: FALSE
----- 1 Binding Layout: <nones
0
@

b & Wirtual kMemory Bytes: 270336 e
bl ax Block Cache Pages: 1 LI

n

Table Scan 40000000 0OO0ODOOOOOOOOOOODOODOODOOO
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b0 4-0000 0D00O0DOODObOODDOODOO

D00 4-0000 0J00ooooobboobooodgd

gbOO000SalesO00000 Promotion 1 000000000 OO0ODOODO
EXPLAINOOOOODOODOOOOOOOOO

SQL EXPLAIN

RISQL> explain select sales.promokey, dollars

>from promotion, sales

>where sales.promokey = promotion.promokey;

EXPLANATION

[

- EXECUTE (ID: 0) 1 Table locks (table, type): (SALES, Read Only)
--- EXCHANGE (ID: 1) Exchange type: Table Scan

————— TABLE SCAN (ID: 2) Table: SALES, Predicate: <none>

ooobooooooo0ooboboooboo0obbo0oooo0oOUD O Promotion
O000000000O00Sales0000000ODOOD ODODODO Promokey U O
gboob00oooobooboboboboobooboobDobOobOon Salesd O
00000 000obU00obboOobDbOU sales.promokey U U0 00O
promotion.promokey 1 U 0 OO OOOOOOEXPLAINODODOODODOODODOOOO
oooooooo

0000000 EXPLANOODOOODOOOOO

- ~
Ecik_0 —
L - J W Table: SALES .|
----- I Table Type: TABLE

— - e I Fetch all FALSE

Eochange_1 -3 Segmerits
- | I Predicate: <none>

#-Z3 Table schema

-~ o #-[C] Compose schema

Tebk_Scan_2 [+-[_] Fetch Operator Instance

----- I Common subplan: FALSE

----- I &z Meeded: FALSE

----- I wias Az Needed: FALSE

----- I Binding Layout: <nones

----- Q b & Wirtual Memory Bytes: 8132
----- I hax Block Cache Pages: 1

----- I Children =l
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000 5-8TARjoin 0 B-TREE 1-1 Match D O OO

000 5-STARjoin O B-TREE 1-1 Match O O O[O

UO00OO00OO0EXPLAINODODODODOOOOOOOO OO0 0000010
gbobO00OPomotion 0000000000 DOODOODOOOOOOODOO200
gboboooooboobdbSales 00O STARODOOOOOOOO
Promotion 00O 0O00O00O0O0O OO0 B-TREEDOOOOOOOOODOODOO
gboobo0ooooboobOo20b000000000000£0 Choice 1 (STARjoin)
O Choice2 (0000 OODOO /B-TREE1-1)0DOO0OOOOOO

SQL EXPLAIN

RISQL> explain select sales.promokey, dollars
> from promotion, sales
> where sales.promokey = promotion.promokey

> and promotion.promo type = 400;

EXPLANATION

[

- EXECUTE (ID: 0) 5 Table locks (table, type): (PROMOTION,
Read Only), (SALES, Read Only), (PERIOD, Read Only), (PRODUCT,
Read_Only), (STORE, Read_Only)

--- CHOOSE PLAN (ID: 1) Num prelims: 1; Num choices: 2; Type:
StarJoin;

Prelim: 1; Choose Plan [id : 1] {
BIT VECTOR SORT (ID: 2)
-- TABLE SCAN (ID: 3) Table: PROMOTION, Predicate:
(PROMOTION.PROMO TYPE) = (400)

}

Choice: 1; Choose Plan [id : 1] {

EXCHANGE (ID: 4) Exchange type: Functional Join

-- FUNCTIONAL JOIN (ID: 5) 1 tables: SALES

---- EXCHANGE (ID: 6) Exchange type: STARjoin

—————— STARJOIN (ID: 7) Join type: InnerJoin, Num facts: 1,

Num potential dimensions: 4, Fact Table: SALES, Potential Indexes:
SALES STAR IDX; Dimension Table(s): PERIOD, PRODUCT, STORE,
PROMOTION

}

Choice: 2; Choose Plan [id : 1] {
EXCHANGE (ID: 8) Exchange type: Table Scan
-- FUNCTIONAL JOIN (ID: 9) 1 tables: PROMOTION
---- BTREE 1-1 MATCH (ID: 10) Join type: InnerJoin; Index(s):
[Table: PROMOTION, Index: PROMOTION_PK_IDX]
—————— TABLE SCAN (ID: 11) Table: SALES, Predicate: <none>
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000 5-8TARjoin 0O B-TREE 1-1 Match D O OO

0000000 EXPLANOODOOODOOOOO

[~ Eraphic;*klExplain Window BASE MODE =]
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[ BIt wector_Sort 2 ] Eschange_d Euchaige

— ot — Y
[ Tabk_Sca_3 ] Fuactowal_doh_S Faactoial Jol_a

Ewlaige 5 Biree_1-1_Maich_i0
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gooobgoobgn

gbooooooob200b0b000000000

B BitVector SortI0 OO0 OOOO0OO0OOO0OO0OOOOOIDOOOOOOO

B Table Scanl] Promotion I 0 O OO OO0OOOOOOOWHEREDOOODOO
oooao

BitVectorSort U 0O OO0 IDOODODOODOOOOOOODOODOODOODOOOO
Ub00ob000o0ooo0onDg STARjein DO OODOODOO

gbooboooooboobobo2000booboobo0oboboboooooobooDo
Promotion 000000000000 ODOO (7020 0000000000H)000
gboboboobooooooboobooboboboboboooo eoeOO )OO
OOSTARjoin OO DO ODOO0OO0OOODOODOO ODOODOODOODbDOOOOOOn
gbooboooooooboo oooboboboobooooboobDoboboboo
gbobooooooboboboboboooooobooobooboboboboooo
STAROUOOOOOO0OO0D0OO0bO0boboooooooobogobobobooooog
gooo
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000 5-8TARjoin 0 B-TREE 1-1 Match D O OO

Ubob0o0oooobO0obOobOo00O M Administrator's GuideD OO 1000000
gooooo

Choice 1000 20 Functional Join U OO 0000000000000 OOOODOO
goboobobooboooooobobob boboboboobooooobooo
gbobooooooboboboboboooooobooboboboboooooo
O Functional Join D 00 000000000000 OOOOODOODOOOOOOO
gbobooooobooboobooboboboobooobooboboboooo
gooooo

O0000000OChoice 1 D000 OO DO OFunctional Join 0 OSTARjoin 0 O 0O O
O0000000Sales000000 Dollas OO0 DOOOODOOChoice20000
0 0 0O 0O O Functional Join O O Promo_Type U0 OO OO0OO0OO0OOOSales 0000
0000000 00DO0O000O0OO0ODollacs DOOOOOODOOODO

gbobooooooboobooboboboooobooboo

B Choice 1:Exchange 4 (Functional Join) [0 10 I Exchange 6 (STARjoin)
U Exchange 4 [ Functional Join 0 OO0 OO0 QOOoOoQoOg
U  Exchange 6 0 STARjoin OO DO OOODOOODOOO

B Choice 2:Exchange 8 (Table Scan)

Exchange SO0 00O UO0OO 300000000000 O0O0OO0ODOO0OO
Exchange UO OO OTable ScanD DO DO ODUOOOUOOOOOODOO

Choice 1 0 00 Exchange J 2000 000OChoice200 10000000000OO
UOSTARjoin DO DO OOOO0O0O2000000000000000000000
STARjoin U O 0200 Exchange O OO OO0O0O 20000000000000O
OOSTAROOOODOODOOOO Functional Join D OO O0O00O000OO00OOOOOO
gboooooooooobon

gbobooboooooooboobobobooboooobooboboboooo
gbobooooooboobobobobooboobobo1gbobooboooon

0000000000000 Administrator's GuideD D OO0 00000
ROWS_PER XXX TASKOOOOOOOOOOOOOOOOOOOOOOOOOO
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000 5-8TARjoin 0O B-TREE 1-1 Match D O OO

gogooooog

EXPLAINOOODOODOOOOOOOOODOODOODOObOObOOobOobooooobooo
o00ooO00ooOooO0o0DoOO0o0bOooO0OoDOboO0oooOooooDooOooDo

gbobooooboobobOobOobobodnbdO /sample_input/aroma.tmu [ 0
O000000000 Aroma00000O00OOOD OO Choice 1 (STARjoin) U O O
ooooo

RISQL> set stats info;

RISQL> select sales.promokey, dollars

> from promotion, sales

> where sales.promokey = promotion.promokey
> and promotion.promo type = 400;

** STATISTICS ** (500) Compilation = 00:00:00.03 cp time,
00:00:00.03 time, Logical IO count=73

PROMOKEY DOLLARS
172 348.00
172 128.00
172 16.50
172 108.75
172 194.75

** STATISTICS ** (1457) EXCHANGE (ID: 4) Parallelism over 1 times
High: 4 Low: 4 Average: 4.

** STATISTICS ** (1457) EXCHANGE (ID: 6) Parallelism over 1 times
High: 1 Low: 1 Average: 1.

*% STATISTICS ** (1458) CHOOSE PLAN (ID: 1) Choice: 1 was chosen 1
times.

** STATISTICS ** (1459) CHOOSE PLAN (ID: 1) STARjoin on 1 tables was
done 1 times.

*%* STATISTICS ** (1460) CHOOSE PLAN (ID: 1) used Index
SALES STAR IDX of Table SALES 1 times for STARjoin.

** STATISTICS ** (500) Time = 00:00:00.03 cp time, 00:00:00.11 time,
Logical IO count=96
** INFORMATION ** (256) 5 rows returned.

gboooooobdob STARODOOoooogrogpSubooooooboanbd
OO00ob00o0o0oooobOoDbOo STARjein DO OODOODOO 1000000
STARjoin U DO DO O0OO0O0OO0O0O0O0OODOAromaSTAROOODOOOOODOODOO
gboooooogbopsub0oOooooOOon
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000 6-TARGETjoin 000000 STARjoin 0 O O

000 6-TARGETjoinOD OO DO OO STARjoin O O O

gboobooooobogobsboboboobobobobobob EXPLAINOO
gbobooooobobobobobooooobooboboboobooon

create target index perkey tgtjoin idx
on sales (perkey) ;

create target index storekey tgtjoin_ idx
on sales (storekey) ;

create target index promokey tgtjoin idx
on sales (promokey) ;

create index product_tgtjoin_idx

on sales(classkey, prodkey) ;

Product U0 OO0OO0OOO0O ODOODOOOOOOOOOOODOODO
PRODUCT_TGTIJOIN_IDX [0 B-TREECO OO OOODOOOOOOOOOOODOODO
oo

00000000000000000000000030000000
TARGETjoin 00 D0 0000000000000 O00O0EXPLAINOOODOOODO
00000 O Choice 1 (STARjoin)0 Choice 2 (B-TREE 1-1 Match)d 0 O O Choice 3
(TARGETjoin) 0000000
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SQL EXPLAIN

RISQL> explain select sales.promokey, dollars
> from promotion, sales
> where sales.promokey = promotion.promokey

> and promotion.promo type = 400;

EXPLANATION

[

- EXECUTE (ID: 0) 5 Table locks (table, type): (PROMOTION,
Read _Only), (SALES, Read Only), (PERIOD, Read Only), (PRODUCT,
Read Only), (STORE, Read Only)

--- CHOOSE PLAN (ID: 1) Num prelims: 1; Num choices: 3; Type:

StarJoin;

Prelim: 1; Choose Plan [id : 1] {
BIT VECTOR SORT (ID: 2)
-- TABLE SCAN (ID: 3) Table: PROMOTION, Predicate:
(PROMOTION.PROMO TYPE) = (400)

}

Choice: 1; Choose Plan [id : 1] {

EXCHANGE (ID: 4) Exchange type: Functional Join
-- FUNCTIONAL JOIN (ID: 5) 1 tables: SALES

---- EXCHANGE (ID: 6) Exchange type: STARjoin

potential

- STARJOIN (ID: 7) Join type: InnerJoin, Num facts: 1, Num

dimensions: 4, Fact Table: SALES, Potential Indexes:

SALES_STAR IDX; Dimension Table(s): PERIOD, PRODUCT, STORE,

PROMOTION

}

Choice: 2; Choose Plan [id : 1] {
EXCHANGE (ID: 8) Exchange type: Table Scan
-- FUNCTIONAL JOIN (ID: 9) 1 tables: PROMOTION

BTREE 1-1 MATCH (ID: 10) Join type: InnerJoin; Index(s):

[Table: PROMOTION, Index: PROMOTION_PK_ IDX]

TABLE SCAN (ID: 11) Table: SALES, Predicate: <none>

Choice: 3; Choose Plan [id : 1] {

EXCHANGE (ID: 12) Exchange type: Functional Join
-- FUNCTIONAL JOIN (ID: 13) 1 tables: SALES

---- EXCHANGE (ID: 14) Exchange type: TARGETjoin

- TARGET JOIN (ID: 15) Table: SALES, Predicate: <none> ;

Num indexes: 1 Index(s): Index: PROMOKEY TGTJOIN_IDX
———————— FUNCTIONAL JOIN (ID: 16) 1 tables: PROMOTION

---- VIRTAB SCAN (ID: 17)
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TARGETjoin OO 0O (Choice )00 00O0O0OODOOOOO 2000000000
gb00o00ooodbDd promotionJ 000000000 OO0 STARODODOODOO
(SALES_STAR_IDX) 00000000 DO0ODOOOLOO0OO0OOOO0OOD0OSTARODOOO
gboobooooobobobobo3gobooboobobobooooobooobooobo
gboboooooboobobobooooobooboob1boboboooobooooo
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RISQL> set stats info;

RISQL> select sales.promokey, dollars

> from promotion, sales

> where sales.promokey = promotion.promokey

> and promotion.promo type = 400;

** STATISTICS ** (500) Compilation = 00:00:00.02 cp time,
00:00:00.02 time, Logical IO count=74

PROMOKEY DOLLARS
181 165.75
181 63.00
181 80.50
170 42.00

*%* STATISTICS ** (1457) EXCHANGE (ID: 12) Parallelism over 1 times
High: 4 Low: 4 Average: 4.

*%* STATISTICS ** (1457) EXCHANGE (ID: 14) Parallelism over 1 times
High: 1 Low: 1 Average: 1.

*%* STATISTICS ** (1458) CHOOSE PLAN (ID: 1) Choice: 3 was chosen 1
times.

** STATISTICS ** (1461) CHOOSE PLAN (ID: 1) TARGETjoin was done 1
times.

** STATISTICS ** (500) Time = 00:00:00.12 cp time, 00:00:00.15 time,
Logical IO count=239

** TINFORMATION ** (256) 392 rows returned.
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0 0O TARGETjoin

TARGETjon OO OO0 0O00O0O0OODOODOOOOOOODOODOODOODObO 200
00000000 TARGETjoinOOOODOOOOOODO Exchange (12) 00000
O Functional Join 0 000000000 0OOOSTATSINFOOODOODOODODOO
gboboooooboo400000D0

** STATISTICS ** (1457) EXCHANGE (ID: 12) Parallelism over 1 times
High: 4 Low: 4 Average: 4.

00 0 O Exchange 14 (TARGETjoin D OO0 )OOO0O 1000

** STATISTICS ** (1457) EXCHANGE (ID: 14) Parallelism over 1 times
High: 1 Low: 1 Average: 1.

gbooboooooooboobobobobobooooobooboobDobobUobo
U0 TARGETjoin DO DO OD00O 100000000000 00O 0OOTARGETjoin OO
gbooooooon

1. promokey_tgtjoin_idx U D 0D 0000 0OSales 00000 OOODOOO
oboooboooob2b00b0ooboobooboobo0 bDobDoboboboooo
oooo

RISQL> drop index promokey tgtjoin idx;

RISQL> create segment promo_tgt segl storage

> 'promo_tgt psul' maxsize 100000;

RISQL> create segment promo_tgt seg2 storage

> 'promo_tgt psu2' maxsize 100000;

RISQL> create target index promokey tgtjoin idx

> on sales(promokey) in (promo_tgt segl, promo_tgt seg2)
> segment local;

2. ROWS_PER_TARGETIOIN_TASK OO OOOOOOCOOOOOOOOOO
od
RISQL> set rows_per_targetjoin_task 10000;
Uoooodooon0 ROWS_PER.TASKOOOOOOOOOOOOOO
oooobooobooooooooobobooooo
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3. gbooooooobonb

RISQL> select sales.promokey, doll
> from promotion, sales

> where sales.promokey = promotion
> and promotion.promo_type = 400;
*% STATISTICS ** (500) Compilation

ars
.promokey

= 00:00:00.03 cp

time, 00:00:00.02 time, Logical IO count=77, IO count=0

PROMOKEY DOLLARS
170 42.0
170 93.50
170 21.00
170 80.00
170 78.75
183 50.75
183 40.25
183 7.50
183 42.00
183 42.00

*% STATISTICS ** (1457) EXCHANGE (ID: 12) Parallelism

over 1 times High: 3 Low: 3 Averag

e: 3

*%* STATISTICS ** (1457) EXCHANGE (ID: 14) Parallelism

over 1 times High: 2 Low: 2 Averag

e: 2.

** STATISTICS ** (1458) CHOOSE PLAN (ID: 1) Choice: 3

was chosen 1 times.

** STATISTICS ** (1461) CHOOSE PLAN (ID: 1) TARGETjoin

was done 1 times.
*% STATISTICS ** (500) Time = 00:0
00:00:00.14 time, Logical IO count

0:00.13 cp time,
=247, IO count=4

TARGETOUOOUODOOOOOOO OO0O0OO0O0O0O0O0O0D0OO0DODOOExchange 14

gboobooz2000000b00b0b00000000
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create star index sales_promo_star idx on sales (SALES_PROMO_FKC,
SALES_DATE_FKC, SALES_ STORE_FKC, SALES_PRODUCT_FKC) ;

SQL EXPLAIN

RISQL> explain select sales.promokey, dollars

> from promotion, sales

> where sales.promokey = promotion.promokey

> and promotion.promo type = 400;

** STATISTICS ** (500) Compilation = 00:00:00.01 cp time,
00:00:00.01 time, Logical IO count=81

EXPLANATION

[

- EXECUTE (ID: 0) 5 Table locks (table, type): (PROMOTION,
Read_Only), (SALES, Read_Only), (PERIOD, Read_Only), (PRODUCT,
Read Only), (STORE, Read Only)

--- CHOOSE PLAN (ID: 1) Num prelims: 1; Num choices: 3; Type:
StarJoin;

Prelim: 1; Choose Plan [id : 1] {
BIT VECTOR SORT (ID: 2)
-- TABLE SCAN (ID: 3) Table: PROMOTION, Predicate:
(PROMOTION.PROMO TYPE) = (400) }

Choice: 1; Choose Plan [id : 1] {

EXCHANGE (ID: 4) Exchange type: Functional Join

-- FUNCTIONAL JOIN (ID: 5) 1 tables: SALES

---- EXCHANGE (ID: 6) Exchange type: STARjoin

—————— STARJOIN (ID: 7) Join type: InnerJoin, Num facts: 1,

Num potential dimensions: 4, Fact Table: SALES, Potential Indexes:
SALES_STAR IDX, SALES PROMO STAR_IDX;
Dimension Table(s): PERIOD, PRODUCT, STORE, PROMOTION }

Choice: 2; Choose Plan [id : 1] {
EXCHANGE (ID: 8) Exchange type: Table Scan
-- FUNCTIONAL JOIN (ID: 9) 1 tables: PROMOTION
---- BTREE 1-1 MATCH (ID: 10) Join type: InnerJoin; Index(s):
[Table: PROMOTION, Index: PROMOTION_PK_IDX]
—————— TABLE SCAN (ID: 11) Table: SALES, Predicate: <none> }
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Choice: 3; Choose Plan [id : 1] {
EXCHANGE (ID: 12) Exchange type: Functional Join
-- FUNCTIONAL JOIN (ID: 13) 1 tables: SALES
---- EXCHANGE (ID: 14) Exchange type: TARGETjoin
—————— TARGET JOIN (ID: 15) Table: SALES, Predicate: <none> ;
Num indexes: 1 Index(s): Index: PROMOKEY TGTJOIN_ IDX
———————— FUNCTIONAL JOIN (ID: 16) 1 tables: PROMOTION
—————————— VIRTAB SCAN (ID: 17) } 1

O0O00D00O0 EXPLANOODOOOOODOOO
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gogooooog

STARjoin U0 OO OO OO OSALES_STAR IDX O ODOODO
SALES_PROMO_STAR IDX O OOOOODOOPromotion 0000000 OO OO
gboo0ooo SsTARO0O00O0DO0bOO000O0o0O0obO0b00b0 STARODOOO0
Uboboooooobooon STARjoin DO DO OO0 OO0 TARGETjoin O O O
gboboooooboobobobobooobooboobobobobobooboooon
gooooooo

RISQL> set stats info;

RISQL> select sales.promokey, dollars

> from promotion, sales

> where sales.promokey = promotion.promokey

> and promotion.promo_type = 400;

** STATISTICS ** (500) Compilation = 00:00:00.02 cp time,
00:00:00.02 time, Logical IO count=74

PROMOKEY DOLLARS
181 165.75
181 63.00
181 80.50
170 42.00

*%* STATISTICS ** (1457) EXCHANGE (ID: 4) Parallelism over 1 times
High: 4 Low: 4 Average: 4.

** STATISTICS ** (1457) EXCHANGE (ID: 6) Parallelism over 1 times
High: 1 Low: 1 Average: 1.

** STATISTICS ** (1458) CHOOSE PLAN (ID: 1) Choice: 1 was chosen 1
times.

** STATISTICS ** (1459) CHOOSE PLAN (ID: 1) STARjoin on 1 tables was
done 1 times.

** STATISTICS ** (1460) CHOOSE PLAN (ID: 1) used Index

SALES PROMO_STAR IDX of Table SALES 1 times for STARjoin.

** STATISTICS ** (500) Time = 00:00:00.13 cp time, 00:00:00.11 time,
Logical IO count=399

** TINFORMATION ** (256) 392 rows returned.
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create segment FORECAST_DATA
storage 'forecast psul' maxsize 3072 initsize 104 extendsize 104,
storage 'forecast psu2' maxsize 3072 initsize 104 extendsize 104;

create table SALES_FORECAST (
PERKEY INTEGER not null,
CLASSKEY INTEGER not null,
PRODKEY INTEGER not null,
STOREKEY INTEGER not null,

FORECAST_DOLLARS DECIMAL( 7, 2 ) not null,

constraint FORECAST_PKC primary key ( PERKEY, CLASSKEY, PRODKEY,
STOREKEY ) ,

constraint FORECAST DATE FKC foreign key ( PERKEY ) references
PERIOD ,

constraint FORECAST PRODUCT FKC foreign key ( CLASSKEY, PRODKEY )
references PRODUCT T N

constraint FORECAST STORE FKC foreign key ( STOREKEY ) references
STORE) B B

data in ( FORECAST DATA )

maxsegments 1

maxrows per segment 250000;

create STAR index SALES FORECAST STAR IDX on SALES FORECAST (
FORECAST DATE_FKC,

FORECAST PRODUCT_FKC,

FORECAST STORE_FKC) ;
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SQL EXPLAIN

RISQL> explain select week, store name, prod name,
sum(sales.dollars) as sales,
sum(sales_forecast.forecast_dollars) as forecast

from period natural join sales natural join product natural join
store natural join sales_ forecast

where year = 1998 and prod name like 'Aroma%'

group by week, store name, prod name

having sales < forecast

> order by week, store_name, prod name;

V V.V V V V

EXPLANATION

[

- EXECUTE (ID: 0) 6 Table locks (table, type): (PERIOD, Read Only),
(PRODUCT, Read_Only), (STORE, Read_Only), (SALES_FORECAST,

Read Only), (SALES, Read Only), (PROMOTION, Read Only)

--- MERGE SORT (ID: 1) Distinct: FALSE
————— CHOOSE PLAN (ID: 2) Num prelims: 2; Num choices: 1; Type:
StarJoin;

Prelim: 1; Choose Plan [id : 2] {

BIT VECTOR SORT (ID: 3)

-- TABLE SCAN (ID: 4) Table: PERIOD, Predicate: (PERIOD.YEAR)
= (1998)

}

Prelim: 2; Choose Plan [id : 2] {
BIT VECTOR SORT (ID: 5)
-- TABLE SCAN (ID: 6) Table: PRODUCT, Predicate:

((PRODUCT.PROD_NAME) =< ('Aromayyyyyyyyyyyyyyyyyyyyyyyyy') ) &&
( (PRODUCT.PROD_NAME) >= ('Aroma') )
}

Choice: 1; Choose Plan [id : 2] {
HASH AVL AGGR (ID: 7) Log Advisor Info: FALSE, Grouping: TRUE,
Distinct: FALSE;
-- EXCHANGE (ID: 8) Exchange type: Functional Join
---- HASH AVL AGGR (ID: 9) Log Advisor Info: FALSE, Grouping:
TRUE, Distinct: FALSE;
—————— FUNCTIONAL JOIN (ID: 10) 1 tables: PERIOD
———————— FUNCTIONAL JOIN (ID: 11) 1 tables: PRODUCT
—————————— FUNCTIONAL JOIN (ID: 12) 1 tables: STORE
———————————— FUNCTIONAL JOIN (ID: 13) 1 tables: SALES FORECAST
—————————————— FUNCTIONAL JOIN (ID: 14) 1 tables: SALES
———————————————— EXCHANGE (ID: 15) Exchange type: STARjoin
—————————————————— STARJOIN (ID: 16) Join type: InnerJoin, Num
facts: 2, Num potential dimensions: 4, Fact Table: SALES, Potential
Indexes: SALES STAR IDX, SALES PROMO STAR IDX; Fact Table:
SALES FORECAST, Potential Indexes: SALES FORECAST STAR IDX;
Dimension Table (s) : PERIOD, PRODUCT, STORE, PROMOTION -

bl
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gogooboobooogoo

2000000000200 0000000000ProductdO0 Periodd OO0
go0ob00ooo0b0o0obog STARjeinUDO O 10000000O000O02000000
gboobooooobodoDb STARODOO0ooooooboobooooooo ooon
U0 STARjoin OO ODOUOOOOO OOOOOOOO0O TARGETjoinOO OO OO
gbooboooooboobaobaonb

gbobooooooboobobobobbooogoosgboboboboooo
00000000 000000FunctionalJoinOOOOOOOOODOO
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RISQL> select week, store name, prod name,

> sum(sales.dollars) as sales,

> sum(sales_forecast.forecast dollars) as forecast

> from period natural join sales natural join product natural join
store natural join sales_forecast

> where year = 1998 and prod name like 'Aroma$%'

> group by week, store name, prod_name

> having sales < forecast

> order by week, store name, prod name;

** STATISTICS ** (500) Compilation = 00:00:00.07 cp time,
00:00:00.06 time, Logical IO count=86

WEEK STORE NAME PROD NAME SALES
FORECAST - B

*% STATISTICS ** (1457) EXCHANGE (ID: 8) Parallelism over 1 times
High: 4 Low: 4 Average: 4.

*% STATISTICS ** (1457) EXCHANGE (ID: 15) Parallelism over 1 times
High: 1 Low: 1 Average: 1.

** STATISTICS ** (1458) CHOOSE PLAN (ID: 2) Choice: 1 was chosen 1
times.

** STATISTICS ** (1459) CHOOSE PLAN (ID: 2) STARjoin on 2 tables was
done 1 times.

*%* STATISTICS ** (1460) CHOOSE PLAN (ID: 2) used Index

SALES STAR IDX of Table SALES 1 times for STARjoin.

*%* STATISTICS ** (1460) CHOOSE PLAN (ID: 2) used Index

SALES FORECAST STAR IDX of Table SALES FORECAST 1 times for
STARjoin. a a B

** STATISTICS ** (500) Time = 00:00:00.16 cp time, 00:00:00.14 time,
Logical IO count=424

** STATISTICS ** (255) No rows returned.

gbob0 STAROO0O0O0O000O0bOO0boboooooooobooboboboooon
goboboboobooobooboobobobo2000000 STARjoin OO OO
gboboooooboboboobobobob STARjeindOOOOOOoOooOg
gbooooooooo
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gogooooog

ob00ob00o0o0o0oOuob0b0bobobobooogoboOondO prod_name like
'Aroma%' D00 >=000 <=0000000000

-- TABLE SCAN (ID: 6) Table: PRODUCT, Predicate:

((PRODUCT.PROD_NAME) =< ('Aromayyyyyyyyyyyyyyvyyyvyyyyyyy') ) &&

( (PRODUCT.PROD_NAME) >= ('Aroma') )
gbooboooody@mUobooobooboobobobobooboooooobobo
LIKEOOOODOOODOOOODOoOooOooooOo(OobooO 'Aromah 00000
0boob0yObUOUobOUOOQODOUOOOOProd Name OO d
CHARGO)UUOOOODDOOUOOOOOobOoobboobobouobooob yOo
2500000400
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gboboooooboobobobobooobooboobobobobobooboooon
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0000000000 ObOObDHASHI-IMATCHOOOOOOODOOODOOOO
gooon

gbOo0O0Swre000000OMarketDOD0OODO Hg CityODOODOODOODOOOOO
gbooooooooboobo

SQL EXPLAIN

RISQL> explain select storekey, store.city

> from store left outer join market

> on store.city = market.hqg city

> where market.hq city is null;

EXPLANATION

[

- EXECUTE (ID: 0) 2 Table locks (table, type): (STORE, Read Only),
(MARKET, Read Only)

--- EXCHANGE (ID: 1) Exchange type: Upper Hash 1-1 Match
————— HASH 1-1 MATCH (ID: 2) Join type: LeftOuterJoin;
——————— EXCHANGE (ID: 3) Exchange type: Lower Hash 1-1 Match
————————— TABLE SCAN (ID: 4) Table: STORE, Predicate: <none>
——————— EXCHANGE (ID: 5) Exchange type: Lower Hash 1-1 Match
————————— TABLE SCAN (ID: 6) Table: MARKET, Predicate: <none>
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UoobboboOEXPLANDDOOOOO

i Graphical Explain Window BASE MODE M=l E3
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Execute_0
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RISQL> select storekey, store.city
> from store left outer join market
> on store.city = market.hq city

> where market.hq city is null;

00:00:00.01 time, Logical IO count=27
STOREKEY CITY
1 Los Gatos
3 Cupertino
High: 2 Low: 2 Average: 2.
High: 1 Low: 1 Average: 1.

High: 1 Low: 1 Average: 1.

Logical IO count=32
** INFORMATION ** (256) 2 rows returned.
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** STATISTICS ** (500) Compilation = 00:00:00.02 cp time,

*%* STATISTICS ** (1457) EXCHANGE (ID: 1) Parallelism over
*%* STATISTICS ** (1457) EXCHANGE (ID: 3) Parallelism over
** STATISTICS ** (1457) EXCHANGE (ID: 5) Parallelism over

*% STATISTICS ** (500) Time = 00:00:00.05 cp time, 00:00:00
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RISQL> explain select product, jan 98 sales, total 98 sales,
dec (100 * jan 98 sales/total 98 sales,7,2) as pct of 98,
rank (pct_of_ 98) as rank pct

from

(select pl.prod name, sum(dollars)

from product pl natural join sales sl

natural join period dl natural join store rl

where dl.year = 1998 and month = 'JAN'

and rl.city like 'San J%'

group by pl.prod name) as salesl(product, jan 98 sales)
natural join

(select p2.prod name, sum(dollars)

from product p2 natural join sales s2

natural join period d2 natural join store r2

where d2.year = 1998

and r2.city like 'San J%'

group by p2.prod_name) as sales2(product, total 98 sales)
when rank pct <= 10

order by product;

V V.V V V V V V V V V V V V V V V V
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SQL EXPLAIN
EXPLANATION
[
- EXECUTE (ID: 0) 5 Table locks (table, type): (PERIOD, Read Only),
(STORE, Read_Only), (PRODUCT, Read Only), (SALES, Read Only),

(PROMOTION, Read Only)

--- MERGE SORT (ID: 1) Distinct: FALSE

————— RISQL CALCULATE (ID: 2)

——————— MERGE SORT (ID: 3) Distinct: FALSE

————————— EXCHANGE (ID: 4) Exchange type: Upper Hash 1-1 Match
——————————— HASH 1-1 MATCH (ID: 5) Join type: InnerJoin;

————————————— EXCHANGE (ID: 6) Exchange type: Lower Hash 1-1 Match
——————————————— CHOOSE PLAN (ID: 7) Num prelims: 2; Num choices: 3;
Type: StarJoin;

Prelim: 1; Choose Plan [id : 7] {
BIT VECTOR SORT (ID: 8)
-- TABLE SCAN (ID: 9) Table: D1 (PERIOD), Predicate:
((D1.MONTH) = ('JAN') ) && ((D1.YEAR) = (1998) )

}

Prelim: 2; Choose Plan [id : 7] {

BIT VECTOR SORT (ID: 10)

-- TABLE SCAN (ID: 11) Table: R1 (STORE), Predicate:
((R1.CITY) =< ('San JYyyyyyyyyyyyyyyy') ) && ((R1L.CITY) >= ('San J')
)

}
Choice: 1; Choose Plan [id : 7] {

HASH AVL AGGR (ID: 12) Log Advisor Info: FALSE, Grouping: TRUE,
Distinct: FALSE;

-- EXCHANGE (ID: 13) Exchange type: Functional Join

---- HASH AVL AGGR (ID: 14) Log Advisor Info: FALSE, Grouping:
TRUE, Distinct: FALSE;

—————— FUNCTIONAL JOIN (ID: 15) 1 tables: P1 (PRODUCT)

———————— FUNCTIONAL JOIN (ID: 16) 1 tables: S1 (SALES)

—————————— EXCHANGE (ID: 17) Exchange type: STARjoin

———————————— STARJOIN (ID: 18) Join type: InnerJoin, Num facts:
1, Num potential dimensions: 4, Fact Table: S1 (SALES), Potential
Indexes: SALES STAR IDX, SALES PROMO STAR IDX;
Dimension Table(s): D1 (PERIOD), P1 (PRODUCT), R1 (STORE), PROMOTION
}
Choice: 2; Choose Plan [id : 7] {

HASH AVL AGGR (ID: 19) Log Advisor Info: FALSE, Grouping: TRUE,
Distinct: FALSE;

-- EXCHANGE (ID: 20) Exchange type: Table Scan

---- HASH AVL AGGR (ID: 21) Log Advisor Info: FALSE, Grouping:
TRUE, Distinct: FALSE;

—————— FUNCTIONAL JOIN (ID: 22) 1 tables: D1 (PERIOD)

———————— BTREE 1-1 MATCH (ID: 23) Join type: InnerJoin;
Index(s) : [Table: PERICD, Index: PERICD PK IDX]

—————————— FUNCTIONAL JOIN (ID: 24) 1 tables: P1 (PRODUCT)
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———————————— BTREE 1-1 MATCH (ID: 25) Join type: InnerdJoin;
Index(s): [Table: PRODUCT, Index: PRODUCT_ PK IDX]
—————————————— FUNCTIONAL JOIN (ID: 26) 1 tables: R1 (STORE)
———————————————— BTREE 1-1 MATCH (ID: 27) Join type: InnerdJdoin;
Index(s): [Table: STORE, Index: STORE_PK IDX]
—————————————————— TABLE SCAN (ID: 28) Table: S1 (SALES),
Predicate: <nonex>
1
Choice: 3; Choose Plan [id : 7] {
HASH AVL AGGR (ID: 29) Log Advisor Info: FALSE, Grouping: TRUE,
Distinct: FALSE;
-- EXCHANGE (ID: 30) Exchange type: Functional Join
---- HASH AVL AGGR (ID: 31) Log Advisor Info: FALSE, Grouping:
TRUE, Distinct: FALSE;
—————— FUNCTIONAL JOIN (ID: 32) 1 tables: P1 (PRODUCT)
———————— BTREE 1-1 MATCH (ID: 33) Join type: InnerdJoin;
Index(s): [Table: PRODUCT, Index: PRODUCT_PK_ IDX]
—————————— FUNCTIONAL JOIN (ID: 34) 1 tables: S1 (SALES)
———————————— EXCHANGE (ID: 35) Exchange type: TARGETjoin
—————————————— TARGET JOIN (ID: 36) Table: S1 (SALES),
Predicate: <none> ; Num indexes: 2 Index(s): Index:
PERKEY TGTJOIN IDX ,Index: STOREKEY TGTJOIN IDX
———————————————— FUNCTIONAL JOIN (ID: 37) 1 tables: D1 (PERIOD)
—————————————————— VIRTAB SCAN (ID: 38)
---------------- FUNCTIONAL JOIN (ID: 39) 1 tables: R1 (STORE)
—————————————————— VIRTAB SCAN (ID: 40)

————————————— EXCHANGE (ID: 41) Exchange type: Lower Hash 1-1 Match
——————————————— CHOOSE PLAN (ID: 42) Num prelims: 2; Num choices:
3; Type: Star Join;

Prelim: 1; Choose Plan [id : 42] {

BIT VECTOR SORT (ID: 43)

-- TABLE SCAN (ID: 44) Table: D2 (PERIOD), Predicate: (D2.YEAR)
= (1998)

}

Prelim: 2; Choose Plan [id : 42] {

BIT VECTOR SORT (ID: 45)

-- TABLE SCAN (ID: 46) Table: R2 (STORE), Predicate: ((R2.CITY)
—< ('San JYYVVIIVIIIIIIY) ) && ((R2.CITY) >= ('San J') )

Choice: 1; Choose Plan [id : 42] {

HASH AVL AGGR (ID: 47) Log Advisor Info: FALSE, Grouping: TRUE,
Distinct: FALSE;

-- EXCHANGE (ID: 48) Exchange type: Functional Join

---- HASH AVL AGGR (ID: 49) Log Advisor Info: FALSE, Grouping:
TRUE, Distinct: FALSE;

—————— FUNCTIONAL JOIN (ID: 50) 1 tables: P2 (PRODUCT)

———————— FUNCTIONAL JOIN (ID: 51) 1 tables: S2 (SALES)

—————————— EXCHANGE (ID: 52) Exchange type: STARjoin

———————————— STARJOIN (ID: 53) Join type: InnerJoin, Num facts:
1, Num potential dimensions: 4, Fact Table: S2 (SALES), Potential
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Indexes: SALES STAR IDX, SALES PROMO_ STAR IDX;
Dimension Table(s): D2 (PERIOD), P2 (PRODUCT), R2 (STORE), PROMOTION
1
Choice: 2; Choose Plan [id : 42] {
HASH AVL AGGR (ID: 54) Log Advisor Info: FALSE, Grouping: TRUE,
Distinct: FALSE;
-- EXCHANGE (ID: 55) Exchange type: Table Scan
---- HASH AVL AGGR (ID: 56) Log Advisor Info: FALSE, Grouping:
TRUE, Distinct: FALSE;
—————— FUNCTIONAL JOIN (ID: 57) 1 tables: D2 (PERIOD)
———————— BTREE 1-1 MATCH (ID: 58) Join type: InnerdJoin;
Index(s): [Table: PERIOD, Index: PERICD PK IDX]
—————————— FUNCTIONAL JOIN (ID: 59) 1 tables: P2 (PRODUCT)
———————————— BTREE 1-1 MATCH (ID: 60) Join type: InnerdJoin;
Index(s) : [Table: PRODUCT, Index: PRODUCT_PK_IDX]
—————————————— FUNCTIONAL JOIN (ID: 61) 1 tables: R2 (STORE)
———————————————— BTREE 1-1 MATCH (ID: 62) Join type: InnerJoin;
Index(s): [Table: STORE, Index: STORE PK IDX]
—————————————————— TABLE SCAN (ID: 63) Table: S2 (SALES),
Predicate: <nonex>
}
Choice: 3; Choose Plan [id : 42] {
HASH AVL AGGR (ID: 64) Log Advisor Info: FALSE, Grouping: TRUE,
Distinct: FALSE;
-- EXCHANGE (ID: 65) Exchange type: Functional Join
---- HASH AVL AGGR (ID: 66) Log Advisor Info: FALSE, Grouping:
TRUE, Distinct: FALSE;
—————— FUNCTIONAL JOIN (ID: 67) 1 tables: P2 (PRODUCT)
———————— BTREE 1-1 MATCH (ID: 68) Join type: InnerJoin;
Index(s): [Table: PRODUCT, Index: PRODUCT_PK IDX]
—————————— FUNCTIONAL JOIN (ID: 69) 1 tables: S2 (SALES)
———————————— EXCHANGE (ID: 70) Exchange type: TARGETjoin
—————————————— TARGET JOIN (ID: 71) Table: S2 (SALES),
Predicate: <none> ; Num indexes: 2 Index(s): Index:
PERKEY TGTJOIN IDX ,Index: STOREKEY TGTJOIN IDX
———————————————— FUNCTIONAL JOIN (ID: 72) 1 tables: D2 (PERIOD)
—————————————————— VIRTAB SCAN (ID: 73)
———————————————— FUNCTIONAL JOIN (ID: 74) 1 tables: R2 (STORE)
—————————————————— VIRTAB SCAN (ID: 75)

Ubob0o0 EXPLAINODOOODODODOOOOOOOOOOOOO0bOO0bOOn
gboboooooobool1gbobobbooooboobooboboboboooo
gboobooooobooboboboobobooboooobooboboboooo
gooooooo
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gogooboobooogoo

EXPLAINOOODOODOOOOOOODOODOODOObOOOOOOoobOOooooDbo
gbooboooooboobobobo2000b00b0bobobooooooboOoDo
gboboooooobooboboboboooboooobooboboboboobooon
gbobooooboobobobobooobobes4atbboboboboobooboOonn

RISQLCaleculate D OO OO 0O0OO0OOO0OO0OOCOOODOODODOOOOOOODOO
00000000 0OORANKOOOOODODODODUOOWHENODOODOOODOOO
gooo

MergeSort OO0 2000000100 RANKOOODOUO 100 ORDERBY OO0
gbooooooon

--- MERGE SORT (ID: 1) Distinct: FALSE
————— RISQL CALCULATE (ID: 2)
——————— MERGE SORT (ID: 3) Distinct: FALSE

000 OLAPRANKO OO RISQLRANKOOODOUODOOOODOODODORISQL
Calculate U0 OO OO0OOO OLAPODODOOOOOODOO

--- MERGE SORT (ID: 1) Distinct: FALSE
————— OLAP (ID: 2)
——————— MERGE SORT (ID: 3) Distinct: FALSE

HASH1-1O0OOOOOOOOOOOOOO Execute OO0 OO00OOOOOOOO
gboboooooboobobobobooobooboobobobobob 200000
gboobooooooboobobobobbooogboobooboboboboooo
000000 HASHOOOOOOD

U0000000OUpperExchange 000000000000 OOOOODOODO
Lower Exchange 10 DO 00000000000 DOOOO0OOOOOOOOODOO
goooo

————————— EXCHANGE (ID: 4) Exchange type: Upper Hash 1-1 Match
——————————— HASH 1-1 MATCH (ID: 5) Join type: InnerJoin;
————————————— EXCHANGE (ID: 6) Exchange type: Lower Hash 1-1 Match

TARGETjoin OO OO0 Vitabscan 0 2000000000 0O0O0O0OO0OOOODOO
OOOOTARGETjoin OO O0OO0O0O0OO0OOD0OODOODOODOOOOO 20000
goooooon
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gogooboboooooobobboo ooon

OO0 TARGETODOOODOOOODOODOOObOOobOoooooobooboobooboo
gboobooooooboobobo

create target index city tgt_idx on store(city);
create target index month tgt idx on period(month) ;
create target index year tgt idx on period(year) ;

gboboooooboboboboboboboobobd TARGETUOODOD
gboobooooooboobobobobobooobogoo

Prelim: 1; Choose Plan [id : 7] {

BIT VECTOR SORT (ID: 8)

-- TARGET SCAN (ID: 9) Table: D1 (PERIOD), Predicate:
((D1.MONTH) = ('JAN') ) && ((D1.YEAR) = (1998) ) ; Num indexes:
2 Index(s): Index: MONTH TGT IDX,Index: YEAR TGT IDX

}

Prelim: 2; Choose Plan [id : 7] {
BIT VECTOR SORT (ID: 10)
-- TARGET SCAN (ID: 11) Table: R1 (STORE), Predicate:

((R1.CITY) >= ('San J') ) && ((RL.CITY) =< ('San Jyyyyyyyyyyyyyyy') )
; Num indexes: 1 Index(s): Index: CITY TGT IDX

}
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gogooooog

STARjoin OO OODOO STARODOODOOOOOODOODOODObLOOOOOoOon

gooon

RISQL> select product,

group by p2.prod name)
when rank pct <= 10
> order by product;

** STATISTICS ** (500)
Logical IO count=111

jan 98 sales,

Compilation =

as sales2 (product,

00:00:00.19 cp time,

total 98 sales,

total 98 sales)

> dec (100 * jan_ 98 sales/total 98 sales,7,2) as pct of 98,
> rank(pct_of 98) as rank pct

> from

> (select pl.prod name, sum(dollars)

> from product pl natural join sales sl

> natural join period dl natural join store rl

> where dl.year = 1998 and month = 'JAN'

> and rl.city like 'San J%'

> group by pl.prod name) as salesl (product, jan 98 sales)
> natural join N o

> (select p2.prod name, sum(dollars)

> from product p2 natural join sales s2

> natural join period d2 natural join store r2

> where d2.year = 1998

> and r2.city like 'San J%'

>

>

00:00:00.20 time,

PRODUCT JAN 98 SALES TOTAL 98 SALES PCT OF 98 RANK PCT
Aroma Sheffield Steel Teapot 120.00 1122.00 10.69 4
Aroma t-shirt 470.85 4470.50 10.53 5
Breakfast Blend 608.25 6394.75 9.51 9
Colombiano 2148.00 22528.50 9.53 8
Darjeeling Number 1 867.50 8590.00 10.09 7
Espresso Machine Italiano 899.55 4397.80 20.45 1
Expresso XO 2935.50 27362.00 10.72 3
Irish Breakfast 703.25 7455.50 9.43 10
La Antigua 2643.25 22244.50 11.88 2
Lotta Latte 3195.00 31200.00 10.24 6
** STATISTICS ** (1457) EXCHANGE (ID: 4) Parallelism over 1 times High: 2
Low: 2 Average: 2.

** STATISTICS ** (1457) EXCHANGE (ID: 6) Parallelism over 1 times High: 1
Low: 1 Average: 1.

** STATISTICS ** (1457) EXCHANGE (ID: 41) Parallelism over 1 times High: 1
Low: 1 Average: 1.

** STATISTICS ** (1458) CHOOSE PLAN (ID: 7) Choice: 1 was chosen 1 times.
** STATISTICS ** (1458) CHOOSE PLAN (ID: 42) Choice: 1 was chosen 1 times.
** STATISTICS ** (1459) CHOOSE PLAN (ID: 7) STARjoin on 1 tables was done 1
times.

** STATISTICS ** (1459) CHOOSE PLAN (ID: 42) STARjoin on 1 tables was done
1 times.

** STATISTICS
SALES 1 times
** STATISTICS
Table SALES 1

** (1460) CHOOSE PLAN (ID: 7) used Index SALES_ STAR IDX of Table
for STARjoin.

** (1460) CHOOSE PLAN (ID: 42) used Index SALES_ STAR IDX of
times for STARjoin.

*% STATISTICS ** (500) Time = 00:00:00.61 cp time, 00:00:00.81 time, Logical
IO count=596
** INFORMATION ** (256) 10 rows returned.
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gboboooooobobO0obOobobobbOobOl (UNIONO INTERSECTO
000 EXCEPT)ODUODOoooooooooobobob 20000000000
gboboooooboobobobobooobooboobobobobobooboooon
gooooo

gboooooodbOOrbweonfig O 000000000 ODOODOOOOODOODO
SETO0000000DOO0

RISQL> set parallel set_operation on;
RISQL> explain select product

> from (select prod name from product natural join sales natural
> join store

> where store name = 'Olympic Coffee Company'

> except

> select prod name from product natural join sales natural join
> store h

> where store name = 'Coffee Connection')

> as boston_p;oducts(product);

EXPLANATION

[

- EXECUTE (ID: 0) 5 Table locks (table, type): (STORE, Read Only),
(PRODUCT, Read_Only), (PERIOD, Read Only), (PROMOTION, Read Only),
(SALES, Read Only)

--- SORT 1-1 MATCH (ID: 1) Match type: MT DIFFERENCE, Distinct:

TRUE;

————— EXCHANGE (ID: 2) Exchange type: Generic Single Instance
——————— MERGE SORT (ID: 3) Distinct: TRUE

————————— CHOOSE PLAN (ID: 4) Num prelims: 1; Num choices: 3; Type:
StarJoin;

Prelim: 1; Choose Plan [id : 4] {

BIT VECTOR SORT (ID: 5)

-- TABLE SCAN (ID: 6) Table: STORE, Predicate: (STORE.STORE NAME) =
('Olympic Coffee Company ') B

}

Choice: 1; Choose Plan [id : 4] {

EXCHANGE (ID: 7) Exchange type: Functional Join

-- FUNCTIONAL JOIN (ID: 8) 1 tables: PRODUCT

---- EXCHANGE (ID: 9) Exchange type: STARjoin

—————— STARJOIN (ID: 10) Join type: InnerJoin, Num facts: 1, Num
potential dimensions: 4, Fact Table: SALES, Potential Indexes:
SALES STAR IDX, SALES PROMO STAR IDX; Dimension Table(s): PERIOD,
PRODUCT, STORE, PROMOTION B

}
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Choice: 2; Choose Plan [id : 4] {

EXCHANGE (ID: 11) Exchange type: Table Scan

-- FUNCTIONAL JOIN (ID: 12) 1 tables: PRODUCT

---- BTREE 1-1 MATCH (ID: 13) Join type: InnerJoin; Index(s):
[Table: PRODUCT, Index: PRODUCTiPKiIDX]

—————— FUNCTIONAL JOIN (ID: 14) 1 tables: STORE

———————— BTREE 1-1 MATCH (ID: 15) Join type: InnerJoin; Index(s):
[Table: STORE, Index: STORE_PK_IDX]

—————————— TABLE SCAN (ID: 16) Table: SALES, Predicate: <none>

Choice: 3; Choose Plan [id : 4] {

EXCHANGE (ID: 17) Exchange type: Functional Join

-- FUNCTIONAL JOIN (ID: 18) 1 tables: PRODUCT

---- BTREE 1-1 MATCH (ID: 19) Join type: InnerJoin; Index(s):
[Table: PRODUCT, Index: PRODUCT_PK_ IDX]

—————— FUNCTIONAL JOIN (ID: 20) 1 tables: SALES

———————— EXCHANGE (ID: 21) Exchange type: TARGETjoin
—————————— TARGET JOIN (ID: 22) Table: SALES, Predicate: <none> ;
Num indexes: 1 Index(s): Index: STOREKEY TGTJOIN_IDX
———————————— FUNCTIONAL JOIN (ID: 23) 1 tables: STORE
—————————————— VIRTAB SCAN (ID: 24)

————— EXCHANGE (ID: 25) Exchange type: Generic Single Instance
——————— MERGE SORT (ID: 26) Distinct: TRUE

————————— CHOOSE PLAN (ID: 27) Num prelims: 1; Num choices: 3; Type:
StarJoin;

Prelim: 1; Choose Plan [id : 27] {
BIT VECTOR SORT (ID: 28)

-- TABLE SCAN (ID: 29) Table: STORE, Predicate: (STORE.STORE_NAME)
= ('Coffee Connection ")

}

Choice: 1; Choose Plan [id : 27] {

EXCHANGE (ID: 30) Exchange type: Functional Join

-- FUNCTIONAL JOIN (ID: 31) 1 tables: PRODUCT

---- EXCHANGE (ID: 32) Exchange type: STARjoin

—————— STARJOIN (ID: 33) Join type: Innerdoin, Num facts: 1, Num
potential dimensions: 4, Fact Table: SALES, Potential Indexes:
SALES_STAR _IDX, SALES PROMO STAR_ IDX;

Dimension Table(s): PERIOD, PRODUCT, STORE, PROMOTION

}
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Choice: 2; Choose Plan [id : 27] {

EXCHANGE (ID: 34) Exchange type: Table Scan

-- FUNCTIONAL JOIN (ID: 35) 1 tables: PRODUCT

---- BTREE 1-1 MATCH (ID: 36) Join type: InnerJoin; Index(s):
[Table: PRODUCT, Index: PRODUCTiPKiIDX]

—————— FUNCTIONAL JOIN (ID: 37) 1 tables: STORE

———————— BTREE 1-1 MATCH (ID: 38) Join type: InnerJoin; Index(s):
[Table: STORE, Index: STORE_PK_IDX]

—————————— TABLE SCAN (ID: 39) Table: SALES, Predicate: <none>

Choice: 3; Choose Plan [id : 27] {

EXCHANGE (ID: 40) Exchange type: Functional Join

-- FUNCTIONAL JOIN (ID: 41) 1 tables: PRODUCT

---- BTREE 1-1 MATCH (ID: 42) Join type: InnerJoin; Index(s):
[Table: PRODUCT, Index: PRODUCT_PK_ IDX]

—————— FUNCTIONAL JOIN (ID: 43) 1 tables: SALES

———————— EXCHANGE (ID: 44) Exchange type: TARGETjoin
—————————— TARGET JOIN (ID: 45) Table: SALES, Predicate: <none> ;
Num indexes: 1 Index(s): Index: STOREKEY TGTJOIN_IDX
———————————— FUNCTIONAL JOIN (ID: 46) 1 tables: STORE
—————————————— VIRTAB SCAN (ID: 47)
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0000000 EXPLANOODOOODOOOOO

Exchange Exchange 25

gogooboobooogoo

UNIONOODODO Sort1-1MatchOO DO OO0 Exchange D00 (DO0O0O0OO0O0ODODO
g20002)00000000000000000OC0O0OO0OO0OOOOO
OoOOOOOOOOOOOOOOOOOOExchangeOOOOOOOOOOOOO
cooooooooooobooooobo2bb0b0bObObObObObObOObDODODOO
oo

Sort -1 Match O OO OO0OO0O0O ODOOOOMT_DIFFERENCEO O OOODOO
EXCEPTULOOOOOOOO

--- SORT 1-1 MATCH (ID: 1) Match type: MT DIFFERENCE, Distinct:
TRUE;

00000000 0O00O0OMT_UNION OO0 MT_INTERSECT O OO
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EXCEPTUUOUOUOOUOOUODODUODOODOUOTARGETjoin OO OOOODOODOO

RISQL> select product from
(select prod name from product natural join sales natural join store

where store _name = 'Olympic Coffee Company'

except

select prod_name from product natural join sales natural join
store where store name = 'Coffee Connection')

as boston_ products (product) ;

** STATISTICS ** (500) Compilation = 00:00:00.09 cp time,
00:00:00.09 time, Logical IO count=113
PRODUCT

Aroma Sheffield Steel Teapot

Aroma Sounds CD

Aroma Sounds Cassette

Aroma baseball cap

Aroma t-shirt

Assam Gold Blend

Assam Grade A

** GTATISTICS ** (1457) EXCHANGE (ID: 2) Parallelism over 1 times
High: 1 Low: 1 Average: 1.

** STATISTICS ** (1457) EXCHANGE (ID: 25) Parallelism over 1 times
High: 1 Low: 1 Average: 1.

** STATISTICS ** (1457) EXCHANGE (ID: 17) Parallelism over 1 times
High: 2 Low: 2 Average: 2.

** STATISTICS ** (1457) EXCHANGE (ID: 21) Parallelism over 1 times
High: 1 Low: 1 Average: 1.

*% STATISTICS ** (1458) CHOOSE PLAN (ID: 4) Choice: 3 was chosen 1
times.

** STATISTICS ** (1458) CHOOSE PLAN (ID: 27) Choice: 3 was chosen 1
times.

** STATISTICS ** (1461) CHOOSE PLAN (ID: 4) TARGETjoin was done 1
times.

** STATISTICS ** (1461) CHOOSE PLAN (ID: 27) TARGETjoin was done 1
times.

*% STATISTICS ** (500) Time = 00:00:00.76 cp time, 00:00:00.76 time,
Logical IO count=798

** TINFORMATION ** (256) 28 rows returned.
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O0O0O0O0O0OOOEXPLAINODOOOOOODOODOODOOOODOOOOODOD
0000000000000 0ODO0OPARTITIONED_PARALLEL_AGGREGATION
000 FORCE_AGGREGATION_TASKS 00O O00O0O0OODOOOOOOOOODO
gbobooooooobobobob4b00000000D0O0

gboobooogbaoee-s20b0n00b0)boouoboobobO TARGETUODO OO
gooooooon

SETOO00DO

RISQL> set partitioned parallel aggregation on;
RISQL> set force_aggregation tasks 6;

ogn

RISQL> explain select sales.classkey, sales.prodkey, promo_type,
> class_type, prod_name, pkg type,

date, store name, city, district, region,

sum(dollars) as sales_2000

from sales, market, store, promotion, period, product, class
where market.mktkey = store.mktkey

and sales.storekey = store.storekey

and class.classkey = product.classkey

and sales.classkey = product.classkey

and sales.prodkey = product.prodkey

and sales.storekey = store.storekey

and sales.promokey = promotion.promokey

and sales.perkey = period.perkey

and year = 2000

group by sales.classkey, sales.prodkey, promo_ type, class_type,
prod_name, pkg type,

date, store name, city, district, region

order by sales.classkey, sales.prodkey, promo_type, class_type,
prod name, pkg type,

date, store_name, city, district, region;

V V.V V VV V V V V V V V V V V V V
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SQL EXPLAIN
EXPLANATION
[
- EXECUTE (ID: 0) 7 Table locks (table, type): (PERIOD, Read Only),
(CLASS, Read_Only), (MARKET, Read Only), (PRODUCT, Read Only),
(STORE, Read Only), (PROMOTION, Read Only), (SALES, Read Only)

--- MERGE SORT (ID: 1) Distinct: FALSE
————— CHOOSE PLAN (ID: 2) Num prelims: 1; Num choices: 3; Type:
StarJoin;

Prelim: 1; Choose Plan [id : 2] {

BIT VECTOR SORT (ID: 3)

-- TARGET SCAN (ID: 4) Table: PERIOD, Predicate: (PERIOD.YEAR)
= (2000) ; Num indexes: 1 Index(s): Index: YEAR TGT IDX

}

Choice: 1; Choose Plan [id : 2] {
EXCHANGE (ID: 5) Exchange type: Upper Aggregation
-- HASH AVL AGGR (ID: 6) Log Advisor Info: FALSE, Grouping:
TRUE, Distinct: FALSE;
---- EXCHANGE (ID: 7) Exchange type: Functional Join
—————— FUNCTIONAL JOIN (ID: 8) 1 tables: CLASS
———————— BTREE 1-1 MATCH (ID: 9) Join type: InnerJoin; Index(s) :
[Table: CLASS, Index: CLASS PK IDX]
—————————— FUNCTIONAL JOIN (ID: 10) 1 tables: MARKET
———————————— BTREE 1-1 MATCH (ID: 11) Join type: InnerJoin;
Index(s) : [Table: MARKET, Index: MARKET PK IDX]
—————————————— FUNCTIONAL JOIN (ID: 12) 1 tables: PERIOD
———————————————— FUNCTIONAL JOIN (ID: 13) 1 tables: PRODUCT
—————————————————— FUNCTIONAL JOIN (ID: 14) 1 tables: STORE
———————————————————— FUNCTIONAL JOIN (ID: 15) 1 tables:

—————————————————————— FUNCTIONAL JOIN (ID: 16) 1 tables: SALES
———————————————————————— EXCHANGE (ID: 17) Exchange type:

—————————————————————————— STARJOIN (ID: 18) Join type:
InnerJoin, Num facts: 1, Num potential dimensions: 4, Fact Table:
SALES, Potential Indexes: SALES _STAR IDX, SALES_PROMO_STAR_IDX;
Dimension Table(s) : PERIOD, PRODUCT, STORE, PROMOTION

}

Choice: 2; Choose Plan [id : 2] {
EXCHANGE (ID: 19) Exchange type: Upper Aggregation
-- HASH AVL AGGR (ID: 20) Log Advisor Info: FALSE, Grouping:
TRUE, Distinct: FALSE;
---- EXCHANGE (ID: 21) Exchange type: Table Scan
—————— FUNCTIONAL JOIN (ID: 22) 1 tables: CLASS
———————— BTREE 1-1 MATCH (ID: 23) Join type: InnerJoin Index(s) :
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[Table: CLASS, Index: CLASS_PK IDX]
—————————— FUNCTIONAL JOIN (ID: 24) 1 tables: MARKET
———————————— BTREE 1-1 MATCH (ID: 25) Join type: InnerdJoin;
Index(s): [Table: MARKET, Index: MARKET_PK_IDX]
—————————————— FUNCTIONAL JOIN (ID: 26) 1 tables: PERIOD
———————————————— BTREE 1-1 MATCH (ID: 27) Join type: InnerJoin;
Index(s): [Table: PERIOD, Index: PERIODfPKfIDX]
—————————————————— FUNCTIONAL JOIN (ID: 28) 1 tables: PRODUCT
———————————————————— BTREE 1-1 MATCH (ID: 29) Join type:
InnerJoin; Index( s): [Table: PRODUCT, Index: PRODUCT PK IDX]
—————————————————————— FUNCTIONAL JOIN (ID: 30) 1 tables: STORE
———————————————————————— BTREE 1-1 MATCH (ID: 31) Join type:
InnerJoin; Index(s): [Table: STORE, Index: STORE_PK IDX]
—————————————————————————— FUNCTIONAL JOIN (ID: 32) 1 tables:

———————————————————————————— BTREE 1-1 MATCH (ID: 33) Join type:
InnerJoin; Index(s): [Table: PROMOTION, Index: PROMOTION PK IDX]

------------------------------ TABLE SCAN (ID: 34) Table: SALES,
Predicate: <none>

}

Choice: 3; Choose Plan [id : 2] {
EXCHANGE (ID: 35) Exchange type: Upper Aggregation

-- HASH AVL AGGR (ID: 36) Log Advisor Info: FALSE, Grouping:
TRUE, Distinct: FALSE;

---- EXCHANGE (ID: 37) Exchange type: Functional Join
—————— FUNCTIONAL JOIN (ID: 38) 1 tables: CLASS

———————— BTREE 1-1 MATCH (ID: 39) Join type: InnerJoin;
Index(s): [Table: CLASS, Index: CLASS PK IDX]

—————————— FUNCTIONAL JOIN (ID: 40) 1 tables: MARKET

———————————— BTREE 1-1 MATCH (ID: 41) Join type: InnerJoin;
Index(s): [Table: MARKET, Index: MARKET PK IDX]

—————————————— FUNCTIONAL JOIN (ID: 42) 1 tables: PERIOD

———————————————— BTREE 1-1 MATCH (ID: 43) Join type: InnerJoin;
Index(s): [Table: PERIOD, Index: PERIOD_PK IDX]

—————————————————— FUNCTIONAL JOIN (ID: 44) 1 tables: PRODUCT
———————————————————— BTREE 1-1 MATCH (ID: 45) Join type:
InnerJoin; Index(s): [Table: PRODUCT, Index: PRODUCT_PK_ IDX]
—————————————————————— FUNCTIONAL JOIN (ID: 46) 1 tables: STORE

———————————————————————— BTREE 1-1 MATCH (ID: 47) Join type:
InnerJoin; Index(s): [Table: STORE, Index: STORE PK IDX]

—————————————————————————— FUNCTIONAL JOIN (ID: 48) 1 tables:

---------------------------- BTREE 1-1 MATCH (ID: 49) Join type:
InnerJoin; Index(s): [Table: PROMOTION, Index: PROMOTION_ PK_ IDX]

—————————————————————————————— FUNCTIONAL JOIN (ID: 50) 1
tables: SALES
———————————————————————————————— EXCHANGE (ID: 51) Exchange

---------------------------------- TARGET JOIN (ID: 52) Table:
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SALES, Predicate: <none> ; Num indexes: 1 Index(s): Index:
PERKEY TGTJOIN_ IDX
———————————————————————————————————— FUNCTIONAL JOIN (ID: 53)

—————————————————————————————————————— VIRTAB SCAN (ID: 54)
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gogooboobooogoo

O000000 Exchange DO OO SO0190000 3000000000000
Exchange U 00 O 0 O Upper Aggregationd D 00 00 O0000OO0O

goooobooboo

STARjoin U D ODOODOOOOO (Choice OO OODOODOODOO 10000000
gboboooooobooboboboboboooooboobon

** STATISTICS ** (1457) EXCHANGE (ID: 5) Parallelism over 1 times
High: 2 Low: 2 Average: 2.

** STATISTICS ** (1457) EXCHANGE (ID: 7) Parallelism over 1 times
High: 2 Low: 2 Average: 2.
** STATISTICS ** (1457) EXCHANGE (ID: 17) Parallelism over 1 times
High: 1 Low: 1 Average: 1.

*%* STATISTICS ** (1458) CHOOSE PLAN (ID: 2) Choice: 1 was chosen 1
times.

** STATISTICS ** (1459) CHOOSE PLAN (ID: 2) STARjoin on 1 tables was
done 1 times.

** STATISTICS ** (1460) CHOOSE PLAN (ID: 2) used Index
SALES_STAR_ IDX of Table SALES 1 times for STARjoin.

** STATISTICS ** (500) Time = 00:00:02.04 cp time, 00:00:06.59 time,
Logical IO count=1232

** INFORMATION ** (256) 7883 rows returned.

Exchange 0 OO 5SO0STARjoin OO OO00OOOOOODOOOO0OCOOOO 200
gboobooooobooboboboboboooonog
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gbobO00visaOOO O0O0OOO0OOO0OODOODOODOODOOOOO0OO
EXPLAINOOODOOOOOOOOOOOObOObOOOO0O0ooobOob bOobo
0O0000000OOIIBM Red Brick Vista User's GuideD D 000000000

gogooooog

gbooboooodob iz000db0200b0b0obobobooooboOoDo

RISQL> set partitioned parallel aggregation off;
RISQL> set force_aggregation_tasks off;

Vista O O O

00000 EXpPLAINODODOODODODOOOOOOOOODOODODbObDOoO
U000000000SalesOStored D00 Period 000000000 OOOOOO
gboboooooboooooboobobobobooooobooobogon

0 00 0O 0 IBM Red Brick Vista User's Guide D 0 0 300000 500000000
00000o00ooooooooooDoooooo
/redbrick/sample_input/vista_examples/vista_caseS.txt

create table store_sales

(perkey int not null, storekey int not null, dollars dec(13,2),
primary key (perkey, storekey),

foreign key (perkey) references period (perkey),

foreign key (storekey) references store (storekey))

maxrows per segment 50000;

insert into store_sales

select perkey, storekey, sum(dollars)
from sales

group by perkey, storekey;

create star index store_sales_star
on store_sales (perkey, storekey);

create view store_sales_view (perkey, storekey, dollars) as
(select perkey, storekey, sum(dollars)

from sales

group by perkey, storekey)

using store sales (perkey, storekey, dollars);

alter view store_sales_view set valid;
set precomputed view query rewrite on;
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SQL EXPLAIN

RISQL> explain select day, sum(dollars) as total_ sales

> from sales, period

> where sales.perkey = period.perkey

> and week = 13 and year = 1999

> group by day

> order by total sales desc;

EXPLANATION

[

- EXECUTE (ID: 0) 3 Table locks (table, type): (PERIOD, Read Only),

(STORE_SALES, Read Only), (STORE, Read Only)

--- MERGE SORT (ID: 1) Distinct: FALSE

————— CHOOSE PLAN (ID: 2) Num prelims: 1; Num choices: 2; Type:
StarJoin;

Prelim: 1; Choose Plan [id : 2] {
BIT VECTOR SORT (ID: 3)
-- FUNCTIONAL JOIN (ID: 4) 1 tables: TABLE 0O (PERIOD)
---- TARGET SCAN (ID: 5) Table: TABLE O (PERIOD), Predicate:
(TABLE 0.YEAR) = (1999) ; Num indexes: 1 Index(s): Index:
YEAR_TGT_IDX

}

Choice: 1; Choose Plan [id : 2] {
HASH AVL AGGR (ID: 6) Log Advisor Info: FALSE, Grouping: TRUE,
Distinct: FALSE;
-- EXCHANGE (ID: 7) Exchange type: Functional Join
---- HASH AVL AGGR (ID: 8) Log Advisor Info: FALSE, Grouping:
TRUE, Distinct: FALSE;
—————— FUNCTIONAL JOIN (ID: 9) 1 tables: TABLE 0 (PERIOD)
———————— FUNCTIONAL JOIN (ID: 10) 1 tables: TABLE 1
(STORE_SALES) B
—————————— EXCHANGE (ID: 11) Exchange type: STARjoin
———————————— STARJOIN (ID: 12) Join type: InnerJoin, Num facts:
1, Num potential dimensions: 2, Fact Table: TABLE 1 (STORE_SALES),
Potential Indexes: STORE SAIES STAR; B B
Dimension Table(s): TABLE 0 (PERIOD), STORE

}

Choice: 2; Choose Plan [id : 2] {
HASH AVL AGGR (ID: 13) Log Advisor Info: FALSE, Grouping: TRUE,
Distinct: FALSE;
-- FUNCTIONAL JOIN (ID: 14) 1 tables: TABLE 0 (PERIOD)
---- BTREE 1-1 MATCH (ID: 15) Join type: InnerJoin; Index(s):
[Table: PERIOD, Index: PERIOD PK IDX]

—————— TABLE SCAN (ID: 16) Table: TABLE 1 (STORE_SALES),
Predicate: <none>

}
]
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RISQL> select day, sum(dollars) as total_ sales

from sales, period

where sales.perkey = period.perkey

and week = 13

and year = 1999

group by day

> order by total_sales desc;

*% STATISTICS ** (500) Compilation = 00:00:00.05 cp time,
00:00:00.05 time, Logical IO count=115

vV V. V Vv Vv

DAY TOTAL_SALES
SU 11624.00
SA 10156.75
WE 10122.90
FR 9411.25
MO 7754 .15
TH 7719.05
TU 6656.15

** INFORMATION ** (1462) SQL statement was rewritten to use
precomputed view STORE_SALES VIEW.

** STATISTICS ** (1457) EXCHANGE (ID: 7) Parallelism over 1 times
High: 1 Low: 1 Average: 1.

** STATISTICS ** (1457) EXCHANGE (ID: 11) Parallelism over 1 times
High: 1 Low: 1 Average: 1.

** STATISTICS ** (1458) CHOOSE PLAN (ID: 2) Choice: 1 was chosen 1
times.

** STATISTICS ** (1459) CHOOSE PLAN (ID: 2) STARjoin on 1 tables was
done 1 times.

** STATISTICS ** (1460) CHOOSE PLAN (ID: 2) used Index
STORE_SALES STAR of Table STORE SALES 1 times for STARjoin.

*% STATISTICS ** (500) Time = 00:00:00.12 cp time, 00:00:00.18 time,
Logical IO count=141

** INFORMATION ** (256) 7 rows returned.
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U0O00OO0O0OO0OOWHEREDOOOOOOOOODODODODOODbOOooOoooooooo
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gboboooooobooboboboboobooboobobobobobobooon

goood

SQL EXPLAIN
RISQL> explain select count(*) from sales where perkey in (select
perkey from period where month = 'MAR');
EXPLANATION
[
- EXECUTE (ID: 0) 5 Table locks (table, type): (PERIOD, Read Only),
(PRODUCT, Read Only), (STORE, Read Only), (PROMOTION, Read Only),

(SALES, Read_Only)
--- CHOOSE PLAN (ID: 1) Num prelims: 1; Num choices: 1; Type: Prerun;

Prelim: 1; Choose Plan [id : 1] {

FUNCTIONAL JOIN (ID: 2) 1 tables: PERIOD

-- TARGET SCAN (ID: 3) Table: PERIOD, Predicate: (PERIOD.MONTH)
= ('MAR ') ; Num indexes: 1 Index(s): Index: MONTH TGT IDX

}

Choice: 1; Choose Plan [id : 1] {
CHOOSE PLAN (ID: 4) Num prelims: 1; Num choices: 3; Type:
StarJdoin;

Prelim: 1; Choose Plan [id : 4] {
BIT VECTOR SORT (ID: 5)
-- BTREE 1-1 MATCH (ID: 6) Join type: InnerJoin; Index(s):
[Table: PERIOD, Index: PERIODiPKilDX]
---- VIRTAB SCAN (ID: 7)

}

Choice: 1; Choose Plan [id : 4] {
HASH AVL AGGR (ID: 8) Log Advisor Info: FALSE, Grouping:
FALSE, Distinct: FALSE;
-- EXCHANGE (ID: 9) Exchange type: Functional Join
---- HASH AVL AGGR (ID: 10) Log Advisor Info: FALSE,
Grouping: FALSE, Distinct: FALSE;
—————— EXCHANGE (ID: 11) Exchange type: STARjoin
———————— STARJOIN (ID: 12) Join type: InnerJoin, Num facts:
1, Num potential dimensions: 4, Fact Table: SALES, Potential
Indexes: SALES_STAR IDX, SALES PROMO_ STAR IDX;
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Dimension Table(s) : PERIOD, PRODUCT, STORE, PROMOTION

}

Choice: 2; Choose Plan [id : 4] {

HASH AVL AGGR (ID: 13) Log Advisor Info: FALSE, Grouping:
FALSE, Distinct: FALSE;
-- EXCHANGE (ID: 14) Exchange type: Upper Hash 1-1 Match
---- HASH AVL AGGR (ID: 15) Log Advisor Info: FALSE,
Grouping: FALSE, Distinct: FALSE;
—————— HASH 1-1 MATCH (ID: 16) Join type: RightSemiJoin;
———————— EXCHANGE (ID: 17) Exchange type: Lower Hash 1-1

Match
---------- VIRTAB SCAN (ID: 18)
———————— EXCHANGE (ID: 19) Exchange type: Table Scan
__________ TABLE SCAN (ID: 20) Table: SALES, Predicate:
<none>
1

Choice: 3; Choose Plan [id : 4] {
HASH AVL AGGR (ID: 21) Log Advisor Info: FALSE, Grouping:
FALSE, Distinct: FALSE;
-- EXCHANGE (ID: 22) Exchange type: Functional Join
---- HASH AVL AGGR (ID: 23) Log Advisor Info: FALSE,
Grouping: FALSE, Distinct: FALSE;
—————— EXCHANGE (ID: 24) Exchange type: TARGETjoin
———————— TARGET JOIN (ID: 25) Table: SALES, Predicate:
<none> ; Num indexes: 1 Index(s) : Index: PERKEY TGTJOIN IDX
—————————— FUNCTIONAL JOIN (ID: 26) 1 tables: PERIOD
———————————— VIRTAB SCAN (ID: 27)
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gboboooooobooboboboboooboooobooboboboboobooon
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gboboooooobobobobobbooooboobDoboboboboooo
U00000000000b0b00DChoosePlan40 0000003000000
gooooo

gooooooboobooood
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gO00o00o00oOoboobod B-TREEI-IMatcho) DO OO OOOOOOOODOODO
O00000000000 periodperkey 00O 000000DO0O (Virtab Scan7) O
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RISQL> select count (*)
> where perkey in

** STATISTICS **
00:00:00.06 time,

(500)

8000
** STATISTICS ** (1457)
High: 4 Low: 4 Average:
** STATISTICS ** (1457)
High: 1 Low: 1 Average:
** STATISTICS ** (1458)
times.
*%* STATISTICS ** (1458)
times.

done 1 times.
** STATISTICS ** (1460)
** STATISTICS **
Logical IO count=248
** TINFORMATION ** (256)
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> (select perkey from period where month =
Compilation =
Logical IO count=111

STARjoin U OO DO ODOO0O0OO0O0OOO0O0OOO0OOODOODO 2000000000
(boboebO0ODbObOIMOOOOODO

from sales

'MAR') ;
00:00:00.06 cp time,

EXCHANGE (ID: 9) Parallelism over 1 times
4.
EXCHANGE (ID: 11) Parallelism over 1 times
1.
CHOOSE PLAN (ID: 1) Choice: 1 was chosen 1
CHOOSE PLAN (ID: 4) Choice: 1 was chosen 1

*%* STATISTICS ** (1459) CHOOSE PLAN (ID: 4) STARjoin on 1 tables was

CHOOSE PLAN (ID: 4) used Index

SALES STAR IDX of Table SALES 1 times for STARjoin.
(500) Time =

00:00:00.20 cp time, 00:00:00.19 time,

1 rows returned.
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U TARGETjoin U OO DOOD0O0OOO0OO0O0OOO0O00000O0O00OOOO Period O
b Stere0 0000000 Saless0 0000000 OOOO

TARGETjoin U0 O00O0000OSTAROODODODOOOOOO0OO0OOODOO0D0O0O0
gbooboboboSTAROODOO0bOoo0oooooboob0g EXpPLAINDODODODOOO
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Ub0000o0o0ooboobOoboDb STAROOOOO0OOD0O Sales O OOOOOOO
oon

drop index sales_star idx;
drop index sales_promo_star_ idx;

SQL EXPLAIN

RISQL> explain select count (*)

> from sales natural join period natural join store

> where year = 1999

> and store_name like 'C%';

** STATISTICS ** (500) Compilation = 00:00:00.02 cp time,
00:00:00.02 time, Logical IO count=56, IO count=0
EXPLANATION

[

- EXECUTE (ID: 0) 3 Table locks (table, type): (PERIOD, Read Only),
(STORE, Read Only), (SALES, Read Only)

--- CHOOSE PLAN (ID: 1) Num prelims: 2; Num choices: 2; Type:
StarJoin;

Prelim: 1; Choose Plan [id : 1] {

BIT VECTOR SORT (ID: 2)

-- TABLE SCAN (ID: 3) Table: PERIOD, Predicate: (PERIOD.YEAR)
= (1999)

}

Prelim: 2; Choose Plan [id : 1] {
BIT VECTOR SORT (ID: 4)
-- TABLE SCAN (ID: 5) Table: STORE, Predicate:
((STORE.STOREiNAME) =< ('C?
SV YYIYYY ) ) && ((STORE.STORE NAME) >= ('C') )

}
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Choice: 1; Choose Plan [id : 1] {
HASH AVL AGGR (ID: 6) Log Advisor Info: FALSE, Grouping: FALSE,
Distinct: FALSE;
-- EXCHANGE (ID: 7) Exchange type: Table Scan
---- HASH AVL AGGR (ID: 8) Log Advisor Info: FALSE, Grouping:
FALSE, Distinct: FALSE;
—————— FUNCTIONAL JOIN (ID: 9) 1 tables: PERIOD
———————— BTREE 1-1 MATCH (ID: 10) Join type: InnerdJoin;
Index(s): [Table: PERIOD, Index: PERIOD_ PK IDX]
—————————— FUNCTIONAL JOIN (ID: 11) 1 tables: STORE
———————————— BTREE 1-1 MATCH (ID: 12) Join type: InnerdJoin;
Index(s) : [Table: STORE, Index: STORE PK IDX]
—————————————— TABLE SCAN (ID: 13) Table: SALES, Predicate:

Choice: 2; Choose Plan [id : 1] {
HASH AVL AGGR (ID: 14) Log Advisor Info: FALSE, Grouping:
FALSE, Distinct: FALSE;
-- EXCHANGE (ID: 15) Exchange type: Functional Join
---- HASH AVL AGGR (ID: 16) Log Advisor Info: FALSE, Grouping:
FALSE, Distinct: FALSE;
—————— EXCHANGE (ID: 17) Exchange type: TARGETjoin
———————— TARGET JOIN (ID: 18) Table: SALES, Predicate: <none>
; Num indexes: 2 Index(s): Index: PERKEY TGTJOIN IDX ,Index:
STOREKEY TGTJOIN IDX B B

---------- FUNCTIONAL JOIN (ID: 19)
------------ VIRTAB SCAN (ID: 20)
---------- FUNCTIONAL JOIN (ID: 21) 1 tables: STORE
------------ VIRTAB SCAN (ID: 22)

1 tables: PERIOD
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gogooboobooogoo

gbobooooooobobobob 200000010 obob boon
/BTREE 1-1 Match (Choice 1)U 0 OO 1 0 O TARGETjoin (Choice 2) 0 [0 0 TARGETjoin
0000000000 D00OPERKEY_TGTJOIN_IDX 01 00
STOREKEY_TGTJOIN_IDX OO OOOOOOOOO0O00OO0

gbooobooboo

TARGETjon OO0 OO0 O00OO0OOO0OOOODEXPLAINODOODOODOODOODOO
Choice20 00O

RISQL> select count (*)

> from sales natural join period natural join store

> where year = 1999

> and store_name like 'C%';

** STATISTICS ** (500) Compilation = 00:00:00.04 cp time,
00:00:00.03 time, Logical IO count=56, IO count=0

4561
*%* STATISTICS ** (1457) EXCHANGE (ID: 17) Parallelism over 1 times
High: 1 Low: 1 Average: 1.
*%* STATISTICS ** (1457) EXCHANGE (ID: 15) Parallelism over 1 times
High: 4 Low: 4 Average: 4.
** STATISTICS ** (1458) CHOOSE PLAN (ID: 1) Choice: 2 was chosen 1
times.
** STATISTICS ** (1461) CHOOSE PLAN (ID: 1) TARGETjoin was done 1
times.
** STATISTICS ** (500) Time = 00:00:00.18 cp time, 00:00:00.28 time,
Logical IO count=154, IO count=4
** INFORMATION ** (256) 1 rows returned.
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O000D000000000000EXPLAINODOODOUOODOOOOEXPLAIN
ooooooooooooobboooboooooboooboooooboboooDo

00000 Performance Monitor 0 0 0 0000000000 O0ODOOODODOOOO
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Query Performance Monitor 00 [0 [

Query Performance Monitor 1 D 0 000000 O O00O0O0OO0OODOOOOOOOOO
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0d0bOo0o0oOo0o0bOOo0booooDbObOo0bOo0o0ooDbOOo0ooOooDbOoooDooOon
Performance Monitor J U 0 O (rbwpmond) D 0 00O OOOOOOOOOODODOO
000000 DOO000OO00ooO SETO000O0o0Do0oobOooboooooon
0000000000000 000000b000D0000b0o0oDoOooogan
000 O00O0O000O00dbOo0o00obO00dbOOO0O0bOO0dDOOo0DOo0oDDOOoOoD
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Performance Monitor U 0 D 000 OO0 O0OO0O0O0OO3000000000O00O0O0O
Jddddd0o0o0o00o0oooooooooobDoboobobOoObOoODbODO0bO0000
0000000000000 000EXPORTOOOOOOOOOOOOOOOOO
Jdddd0o0o0o0o0oooooooooooooobooboooOooOooOoooO0o0o00000
Joooooooono

Joogobobooboboobouoobga

0000000000 000O0000O000SETOO0O000O0O000O00000
Jddd0d0o0oOoo0oOoooooooooboboooOooOooOoOooO0o0o000000o0a
O000000000000000000 Performance Monitor 1 OO0 O O00O0OO0O
Jdddd0o0o0o0o00oooooooooooobDobobobobOoObOoODO000000
0000000000000 oooOo SETOD0O0DoOooDoOooOooOOn
Joddddo0o00od0doolIoooooooooooooooooDobooboon
Jddd0d00o0o0o0oOooooooooooooobooboobobOoOooOoOooOoo0o0o0o0o0o
Jddd0d0o0o00ooooooooOobo Oo0oo0oO000000000ooooooo
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ooooooooooo/ooboooooooo

set performance monitor on '001l No PQ';
‘001 No PQO0O0O0O0O00O00O0O0OOOOODODODOODODO

Performance Monitor J 0 O 0 0000000000 O0OOO0OOOOOOO OOOOO
Jodddd0o0o0o0ooOoOooboobbobobooboobobOoOoOo0ooO0o00000000o0Ooa
Jdddd0o0o0o0o0o0o0oooooooooobooboobooooOn

Performance Monitor U 0 D 0 00000000 OOOOOOORBW_OPTIONS O O
Jddd0d00o0o0o0oOooooooooooooobooboobobOoOooOoOooOoo0o0o0o0o0o
Jdddd0o0o0o0o0oooooooooooooobooboooOooOooOoooO0o0o00000
Jdddd0ooo0oooooooooo
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gboboooooobooboboboboobooboobobobobobobooon
gboboooooobooboboboboobooboobobobobobobooon
00 0000DST_PERFORMANCE_COMMANDS 00O 0O 0O 0O USER_COMMENT UJ
gbooboooooooboobobobobooooooobDoboboboboo
gbobobool1gooobooboboboboooooobooboboboboooooo
gooooooon

gboboooooobooboboboboobooboobobobobobobooon
gboboooooobooboboboboooboobooboobobobobos3sooon
gbooboooooooboobobobobooooooobDoboboboboo

set performance monitor on '001l Query 1'

run queryl;

set performance monitor on '002 Query 2';
run queryz;

set performance monitor on '003 Query3';

run query3;

set performance monitor off;

gbobooooobooboboboooobooboob bobooboboboooo
gbooboooooobooboobonb

select substr (option name,1,23) as option name,
substr (value,1,10) as value
from rbw_options
where where option_name like 'PRFMON_D%';
*% INFORMATION ** (9107) Session PID: 22204, Command ID: 16.
OPTION_NAME VALUE
PRFMON_DAEMON_STATUS ON

gbobooooooboboobooboo mboboooo bbobooboooboo
gboboooooboobobobooboobooo pooooooooobobo
omboooobo pboooooooboboboboooboobob boboboo
gbooboooooooboooobobo

gboooboboooboobooo

set performance monitor off;

gbobooooboboboooobooboboboobo sQuuboooooooobooo
U0000000b00b00bODOOQuery Performance Monitor OO0 OO0 OO0
od
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gboobooooo3bgbobpsthoobooobooboobobobobooooog
gbo3gooobooboboboboooooo
DST_PERFORMANCE_COMMANDS D 0000000000 ODOOOOOOOO
U0b0b00ob000o0oO0b00obO0DbObUDST_PERFORMANCE_OPSTATS O O O
gbobooooooooooboobobobobooboboonoo
DST_PERFORMANCE_IOSTATS DO 000000000000 00O000000
gbooooooabo

0

gboobooooooobobobooooobogonog

B O00000O0bobobooooboobon
B O00000O0bOooooogon

B O00000000bOobo

B OJ00000bOO0bOoboooooonog

OO0O000OOPSTATSUDOUODOOOOOODOODOODOODLOOOIOSTATSO O OO
gbooooooboboboboooboooboon

gboboooooobooboboboboobooboobobobobobobooon
gboboooooboobaobaonb

Jdddddoo0oooooooooooooooboobobobobowoooooooo
dodd Sales)y 00 O0D0D0OOOOOOOOOOOOOODO20010000000
00000000 booboOosobo0booonob Ooboo (Cityd Productsd

Customers[] Manufacture[d Period) O 0 O O 0O 0O O O 7-1 O O Administrator O 0 0O O O
00bOodoOoOOo0obOOo0oo oboobobOoobo0ooDbOoobD Ooooooo
OJO0O0OOOEXPLAINOODODODODODODODOOO

gogooboooboboan
gbooboooooooboobobobobooooooobDoboboboboo

oad
set queryprocs 0; -- disable parallel query
set performance monitor on 'NO PQ';
select --- <query text> ---

*%* TINFORMATION ** (9107) Session PID: 17817, Command ID: 1.
--- <result set> ---
set performance monitor off;
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Performance Monitor 1 O D 0 OO0 OO0 PIDODOOODO IDODOOOOOOOOO
0000000 wo pODODODODOODOOODOOO
DST_PERFORMANCE_COMMANDS 00 000000O0O0O0O0O

o 7-1
oooooooooo

oooooooodd

select city, product,
sum(orders) as orders,
sum(sales) as sales
from sales, city, products
where sales.citykey = city.citykey
and sales.prodkey = products.prodkey
group by city, product;

Ewcre [

Hash_tul Agar_1

Fauctinal Joh_2

Bires_1-1_Mari_3

Fasctoial_Jol_i

Biree_1-1_Maih_5

-
Tabk_Soan & ]
\
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00O ODST_PERFORMANCE_COMMANDS OO 0OO0OODOODOOOOOOOOOO
gooobooooboooooooobooboboboboboooooboobobo
gbobooooobooboboboboooboooobobobobooooo
DST_PERFORMANCE_COMMANDS 00O U0OO0OO0O0OO0O0O00OO0

select

substr (CD.user_comments,1,10) as user_comments,
CD.session_PID as session_ID,

CD.command_ID as command_ID,
CD.command_start_time cstart,
CD.compilation_time as compile_time,

CD.elapsed _time as elapsed_time

from commandsr CD

order by cstart, user_comments

oooooooo

USER ... | sEssion Io| commamp 10| csTART COMPILE TIME |  ELAPSED TIME |
) 17817 0 6/15/2002 11:25:51 AM 1.0z =8, 08
IO PO 17817 1 8/15/2002 11:39:02 &M 0.01 59.99
k¢ 2nd 5363 0 6/15/2002 11:45:01 AM 0.03 21.53
b 3rd 2=q 5363 5 6/15/2002 11:51:21 AM 0.02 50,683
) 3rd 3=q 5363 4 615/2002 11:55:00 AM 0.0z 26,07
FC) Sth 4=q 5363 5 6/15/2002 11:58:22 AM 0.0z 20,45
FC) 7th 5=q 5363 & B15/2002 12:05:08 PM 0.0z 21.77

gboob0mbobobooboooooboobobobooooboooobooboboo
gbooobooooob20b0000oo0oboobob0oboboooobooobo b0
OOSESSION_IDUOOODOODOO00O00 (EXECUTEDUOD ) )yOOooO4oooooo
gboobooooobooboboboobooboobooboboboooo

gobogobooboooobobooonobooon

O00ob00o0o0ooooboOobOobODb cCOMMANDSOOOOO OPSTATSO OO O
gboobooooooboobobobobbooogboobooboboboboooo
gooooooon

uname

session_pid
session_start_time
command_id

ADMINOOOUODOODODOODOOOOODOGname OOOOOOOOODOODOO
gooooooon
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gboboooooobooboboboboooboooboobooboboboboooon

select
substr (CD.user_ comments,1,10) as user_ comments,
OP.operator_name,
OP.PID as server,
(OP.logical reads+OP.logical writes) as logicallIO,
OP.user_cputime as user_cputime,
OP.system_cputime as system_cputime,
OP.active time,
OP.active_time as active_time,
OP.percent_io_wait

from dst_performance_opstats OP, dst_performance_ commands CD

where OP.session_pid = CD.session_pid
and OP.command_id = CD.command_id
and CD.user_ comments like 'No%'

order by user_comments, operator_id desc, server asc;

gbooboooooooboobobobobooooooobDoboboboboo
gboobooooooboobobo

goooooobooog

USER_... oPERATOR | LocIcALIo | UsEr_cPUTIME | SysTEM cPuTIME | ACTIVE TIME | PERCENT 10 walT |
0 FQ TAELESCAN 10779 6,60 0.08 7.06 i
0 PO ETREE11MATCH 7 10,68 0.13 11.29 o
0 PO FUNCTIONALIOIN 13 5,46 0.07 5,79 o
0 PO ETREE11MATCH 7 £.96 0.11 9,47 o
0 PO FUNCTIONALIOIN 10 614 0.07 £.49 o
0 PO HASHAWLAGER o 16,04 0.2z 19,07 o
0 PO EXECUITE 50 0,76 0.01 0,50 o

gbobooooobobobobobom@moboobo bbO0o0ooO0 D000 (17817)
gboboobooboobobobOobOobOdHASHAVLAGGRO OO OODOOD
gboboooooobobobobobbooogoboobooboboboboooo
g00o00o00o0oO0b0b0b0ob0O0U0O0OUO0OOD0BTREEIIMATCHO OO OO
gooooooo

ACTIVE TIMEOOODOOOOOOOOOODOOOO0bOOobOOoO0o0oooobogn
UboboooooboobOobObOPERCENT_IO WAITHOOOOOOOOODOO
gboboooooboobobobobooobobooboboboboboobooon
gboobooooooooboobob

gbooboooooboo bobooooobgoboboboboboooooooooon
gboobooboooobooboobbobobooboooooboccybooogonogon
B-TREED DO UOU0OO0OOOOO0OO0OO0O0D0OO0O0O0O0 CyDOoooooooooDOoo

Ubobo0oo0oo0b00b00bdD Functional Join OO OEXECUTEO OO ODOOO
gooooooooo
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gboobooooooboobobobobbooogboobooboboboboooo
gbobooooooboboboboboooooobooboboboboooooo
gboboooooboobobobobooboooboobobobobooooo

gbooooooorSTATSUOOOOOOODOODOODOOOOOOOOODOODOO
ao

select

substr (CD.user_ comments,1,10) as user comments,
OP.operator_name,

OP.user cputime as user cputime,

OP.cum_user cputime as cum user_cputime,
OP.active time,

OP.cum_active_time as cum_active_time

from dst_performance opstats OP, dst_performance commands CD
where OP.session_pid = CD.session_pid

and OP.command_id = CD.command_id

and CD.user_comments like 'NO%'

order by user_ comments, operator_id desc;

gbobooooooobgorSTATSUOOOOOOOOOOODOODOODbOObOOOn
gbooooooon

gooooooo

USER_COMMENTS | OPERATOR MAME | USER CPUTIME | CUM_USER CPUTIME | ACTIVE TIME | UM acTIVE TIME |
0Py TABLESCAN 6,63 6,63 7.08 7.08
0 PQ BTREE11MATCH 10,63 17.36 11.29 18.35
0 PQ FUNCTIONALIOIN 5,48 22.34 579 2414
0 PQ BTREE11MATCH .96 31,30 9,47 33.61
0 PQ FUNCTIONALIOIN 6. 14 37.94 £.49 40.10
0 PQ HASHAVLAGGR 18,04 55,98 19.07 59.17
0 PQ EXECLITE 0,76 56,74 0.30 59.97

gbooboooooooooooobobobooboooboobobobooooo
gboboooooboobobooboboboobooobooboboboooo
gobobooboooooooboboboboobooobooboboboooo
gbobooooooboobobaobob

200 UNIONOOOOOOOO 300000000000 00000000004
O000000000000Performance Monitor 1 D 000000 OO0OOOOOO
Jddd0d00o0o0ooooooooooooooon
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gboboooooobooboboboboobooboobobobobobobooon

select
OP.operator_name,
OP.PID as server pid,
OP.user_cputime as user_ cputime,
OP.cum_user_cputime as cum user cputime,
OP.active_time,
OP.cum_active time
from opstatsr OP, commandsr CD
where OP.session pid = CD.session_pid
and OP.command_id = CD.command id
and CD.user_comments like 'PQ 7th%'
order by operator_id desc, server pid asc ;

goobooboooon

OPERATOR_MAME | sERvER_PID | UsER_cPUTIME | cum useR_cPUTIME | ACTIVE TIME | CUM_ACTIVE TIME | -
TABLESCAN 4575 2.04 Z.04 2,40 2,40
TABLESCAN 4576 0.64 0,54 1.30 1.30
TABLESCAN 4577 1.00 1.00 1.32 1.32
TABLESCAN 4578 0.60 0,50 1.31 1.31
TABLESCAN 4879 1.55 1.95 268 268
TABLESCAN 5363 0.00 0,00 0,00 0,00
FTREE11MATCH 4875 262 4.66 371 £.61
FTREE11MATCH 4576 1.63 .47 2,53 383
FTREE11MATCH 4577 1.67 267 2,21 353
FTREE11MATCH 4578 1.82 262 .96 4,79
FTREE11MATCH 4879 .62 4.77 368 £.56
FTREE11MATCH 5363 0.00 0,00 0,00 0,00
FLINCTIONALIOIN 4875 1.82 6,46 258 9,19
FLINCTIONALIOIN 4576 0.98 3,43 1.44 532

gboboboooooooobooboobsooooooboobobobobobooon
gboobooooooboobobobobbooogboobooboboboboooo
U00000000 EXCHANGEO D OOOooooogoooboooooooo

ooooboobgon

CFERATOR_MNAME I SERYER F‘IDI CLM_LISER, CF‘UTIMEI CUM_ACTIVE TIMEI LOGICAL 105
FCHANGE 4575 15.12 21.41 2981
FRCHAMNGE 4576 10.06 15.61 2006
FACHAMNGE 4577 7.87 10.41 1945
FACHAMNGE 4875 7.61 12,79 1547
FXCHAMNGE 4579 15,34 21,12 2922
FCHANGE 5363 56,26 21.60 11004

gboboooooobobobobobooooooobobobob 10000
gbobooooooboboboboboooooobooboboboboooooo
gboooooobobobooboboonog
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gbobooooooboboboboboboooooos3sgboboboboooo
gbooboooooobobobobobobooogsespgooooonoonog ID
UOOOO0OEXECUTEODOOOOOOOOOOOOOOO0ObOOobOobooooooon
gbooooobooon

ooooo3oooooog

OPERATOR ID | OPERATOR NAME |  sErveR 10|  cPutmvE | Lowical 1os | cum acTive TIvE |
g HASHAYLAGGR 5363 0.00 0 0.00
g HASHAYLAGER 17933 15.23 3050 18.26
g HASHAYLAGER 17940 17.56 3447 13,45
g HASHAYLAGER 17941 22.85 4417 25.60

gboooooogoogobab ¢gysy7ru)ooooooooobobooooog
1410)0o0ooobooboboobobobo @se10)OooooOOobDOOO
gboobooooooboobooboboboboooooooonoo

ggooboooood

DST _PERFORMANCE_IOSTATS DO OO0 O0OO0O0O0O0OO00Ob0OO0oOoOoooonogon
gbooboooooobobob rroobobobobobobobooouobooDbo
gbooboooooooboboboboooo esyygbooboob vogonoonog
oo

00000000000 0DST_PERFORMANCE_IOSTATS OO O0OOO0O0OOO
gboboooooboobobobobobod RBW_.STORAGELD ODOUODOODOODO
gooboooooopSsuUbO0bOoOoOoOoOogon

select IO.pid as server, operator_name as op_name,
IO.tname, IO.logical_reads as lreads, IO.segid,
ST.segname, IO.pseqg as pseq, ST.location

from commandsr CD, iostatsr IO, rbw_storage ST

where IO.session_pid = CD.session_pid
and IO0.command_id = CD.command_id
and I0.segid = ST.segid
and CD.user_comments like 'PQ 3rd 3%
and I0.logical reads > 1000

order by server, logical_ reads
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goobooboogo

17939
17939
17939
17939
17940
17940
17940
17940
17941
17941
17941
17941
17941
17941

serveR | op mame | Triame | LreaDs | secin | seamame | pseg | LocaTion
TABLESCAMN SALES 1500 15 SALES_SEG4 1 [fga/localfforte/jerryfsales_seq4_psuZ. dat
TABLESCAN SALES 1500 12 SALES_SEG1 1 [fgaflocalffortefjerrylsales_seql _psuZ2. dat
TAELESCAN SALES 1500 15 SALES_SEGH 1 [fgaflocalfforte/jerrylsales_seqd_psul.dat
TABELESCAN SALES 1500 12 SALES_SEGI 1 [fga/localfforte/jerryisales_seql _psul.dat
TABLESCAN SALES 1439 14 SALES_SEG3 2 Igajlocalfforte/jerryisales_seg3_psuZ, dat
TABLESCAMN SALES 1439 14 SALES_SEG3 2 Igaflocalffortefjerryfsales_seq3_psul.dat
TABLESCAN SALES 1500 13 SALES_SEGZ 1 [fga/localfforte/jerrylsales_seqz_psuZ. dat
TAELESCAN SALES 1500 13 SALES_SEGZ 1 [fgaflocalfforte/jerrylsales_seqz_psul.dat
TABELESCAN SALES 1432 13 SALES SEGZ 2 Igallocaliforte/jerryisales_seqz_psuz dat
TABLESCAMN SALES 1432 13 SALES SEGZ 2 Igaflocalfforte/jerrylsales_seqz_psul.dat
TABLESCAMN SALES 1433 12 SALES_SEG1 2 Igaflocaliforte/jerrylsales_seql_psul dat
TABLESCAMN SALES 1433 12 SALES_SEG1 2 Igaflocaljfortejerryfsales_seql_psuZ2. dat
TABLESCAMN SALES 1500 14 SALES_SEG3 1 fgaflocalfforte/jerrylsales_seq3_psul.dat
TABELESCAN SALES 1500 14 SALES_SEG3 1 [fgaflocaliforte/jerrylsales_seq3_psuz. dat

gobogooogad

gboobooooooboobobobobbooogboobooboboboboooo
gbobooooobooboboboboooooooboboboboobobo oooo
gooooon

goooooob ooo

O cpu time

Wios
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Ud:cpul00000OOOO0OOO0OOOoOOOUbODOOn
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Query Performance Monitor 1 0 O 00O O (SELECTU )OOUOQOO4OOOo4ooooOd
00DO0o0doODbOOoOo SsQuudbooboboooooooboooooao

B INSERT

B DELETE
B UPDATE
B EXPORT

Query Performance Monitor [ J JALTER SEGMENT CLEARO OO OOOOOOOO
ooooooo

guooobbogoooog

Performance Monitor 1 0 D 0 0000000000 OOOOOOOOOOOOOO
Jdoddddoo0ooo0@mooooooo@mbobooboooobooboobooo0oo
Jodddo0o0o0o0o0o0ooooooooobbobobobOoOboObOoO0b0000000a

Jddd0d00o0o0o0oOooooooooooooobooboobobOoOooOoOooOoo0o0o0o0o0o
ooad

00000000000 0000000D00O0Performance Monitor 0 0 OO OOO0O
0000000000000 00000000000EXPLAINO OO OOOO
Jdddd0d0o0o0o0ooooooooooooD
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googogd

Query Performance Monitor 1 D 00 0000000 0OO0OOOO0O SQLOODOOO
goboobooooboo30o00onoooboobooon

B DST _PERFORMANCE_COMMANDS
B DST PERFORMANCE_OPSTATS
B DST PERFORMANCE_IOSTATS

Performance Monitor 1 0 D 0 0000000000 OOOOOOOOOOOOOO
Jddd00o0o0o00ooooooooobobobooOoOobObOoOO000000000a

Jddddd0o0o0o00o0oooooooooobDoboobobOoObOoODbODO0bO0000
dddd0o0o0oo0oOooooooooooobooboboooOooobOoOooOoo0oo0o0o00on

oooooooog

U00o000ooo0obO0bOobOobn ACCESS.SYSINFOO OO OOOOOOO
gboobobobooooogobpsToobooboboboboboboooboo
gboboooooobooboboboboobooboobobobobobobooon
gbobooooobobobobobpstTobooooboaobo

goon

DSTOOUODOODOOOOOOOOObOObOObOobeobODbODbObOOODOD
goobooobpsToooooooooboobooooo

H 0000 ALTERSYSTEMOOOOOOOOOOO DSTOOOOOO
B Red Brick Warehouse APIO 00000000

00000 PERFORMANCE_MONITOR_COMMANDS LIMITOOOODOOOOO
gbpsStTOooooooboobooboboobooooo

gooobooog

Ubobooo0b0ob0bODbDODbOdRedBrick Warehouse 10O O0OO0O0OO0O
gboboooooobobobobobbooogoboobooboboboboooo
gbooboooooooboobobobobobooogooboobobobooboo
oo

gbooboooooobOobOobOobOob0O0O0SQLEXPORTO OO ODOODO
Administrator U D0 D O00000O0O0O0O00O00OO0OO0OOOOOOOOODOO
gboboooooboobobobobooobobooboboboboboobooon
oon
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DST_PERFORMANCE_COMMANDS

DST_PERFORMANCE_COMMANDS

DST_PERFORMANCE_COMMANDS U 0000000000 O0O00O0O0O0O00O0D0O0
gbobooooooobobobobobooobobobobo sQubobobooboon
gbobooooboobobobobobobonedboboboooobobobo
gbooooooboobobobobobooogoo

oo oo oo

DBNAME CHAR(128) oboobooooooo

UNAME CHAR(128) gboboooooooboan
ooo

SESSION_PID INTEGER gboooooobd 1bg

SESSION_START_TIME TIMESTAMP gbooboooooogan

COMMAND_ID INTEGER gbobooboooooogoogon

gbobooooooogoboan
gbobooboooooogogDb
gboboboooooogoogon
gbo1ooooboobdab 1o

oboobooo
COMMAND_START_TIME = TIMESTAMP gbooooogood
COMPILATION TIME DEC(9,2) gbobooboooooogoogon
(oooHg
ELAPSED_TIME DEC(9,2) gbobooooogocooboo)oo

doooooooooogod
00o0o0oooooooooaon
oooooooooo
STATUS CHAR(20) oooboooooooo
B Compiling
M Executing
B Finished
M Compile Error

M Execute Error

(o s/7g)
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oo oo oo

USER_COMMENTS CHAR(256) gbobooooooogoboan
o0 SET0DO0OoOoooooon
gboboooooooobogo
7-400000000000D00
gb/0boboooboobooba
oboooooogo

SEQ_NUM INTEGER oboobooboboooooo
gooo
QUERY_TEXT CHAR(1024) gbobooboooooogoogo

gboboboooooogoogon
oo 240bobooooon
gbobooboooooogoogo
gooo

(o s7g)
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DST_PERFORMANCE_OPSTATS

DST_PERFORMANCE_OPSTATS U O 0000000 ODOODOODOOOODOODO
gboboooooboboboboooooboboboboobooosQrboung
gboboooooboobobobobooobooboobobobobobooboooon
gboobooooooboobobobobbooogboobooboboboboooo
gbooboooooooboobon

RN oo oo
DBNAME CHAR(128) gbooooooabo
UNAME CHAR(128) gboobooooooobobobo
SESSION_PID INTEGER gboooooobo Ibg
SESSION_START_TIME TIMESTAMP goooooooobon
COMMAND_ID INTEGER gboooooooogb Ibo
PID INTEGER gooo b
BO00000O0bO000O0ob0onDo
gbobob1i1oo0o0booboono
00O SESSION_ PIDOOOOODOODO
BO00000O0bO000O0ob0onDo
gboboboooooboooboon
NULLOOOOOO
OPERATOR_ID INTEGER gbooobooooo bb
OPERATOR_NAME CHAR(20) goooooon
PARENT_OPERATOR_ID INTEGER gboobooooooobobab Ibo
INSTANCE_NUMBER INTEGER gbooboooooooboooboobob
gboobooooooobogo400D000
gboboooooobooobabo
102030000 4000000
PARALLEL_INSTANCES INTEGER gbooboooooobooboobonb
START_TIME TIMESTAMP gbooooobooon
FINISH_TIME TIMESTAMP gbooooooon

(0 /0)
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oo

oo

ROWS_OUTPUT

CACHE_READS

CACHE_WRITES

PHYSICAL_READS

PHYSICAL_WRITES

LOGICIAL_READS

LOGICAL_WRITES

SYSTEM_CPUTIME

USER_CPUTIME

ACTIVE_TIME

PERCENT_IO_WAIT

INTEGER

INTEGER

INTEGER

INTEGER

INTEGER

INTEGER

INTEGER

DEC(9,2)

DEC(9,2)

DEC(9,2)

INTEGER

gbobooooooboobobaobob
0000000000 D0EXECUTED
gboobooooooboobobo
gboobooooooobobobo

00000000 RedBrickODO OO
gboboboboooboooooog
goooooooobo

Ubo000000 RedBrick DO OO
gbooboobooobobobooog
goooooogooo

00000O0DoooooooOooon
oo0o00oo(bobooooooon
gbooboooooooboobobob
0 nuLL)d

oo0obooooooooobooooo
odooOo0oOodo(oDooboOooo
do0bOo0oooooooobooooo
0000 ~NuLL)d

gbooboooooooboobobob
gooooooo

gbobooooooboobobaobob
gooooooo

00000000000000 CPU
000 (000)Ho

gboobooooooobogob cpuO
go(bob)Hd

gbooboooog(ooo)oceud
gboboroooooooobobo
gobooooooooobobob
gbobooooooobobaobob
gbooooooooo

gboboooooboobdroonbo
gooon
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RN

oo

oo

CURRENT_MEMORY_USED

PEAK_MEMORY_USED

CURRENT_TEMPSPACE_USED

PEAK_TEMPSPACE_USED

SPILL_COUNT

CUM_CACHE_READS

CUM_CACHE_WRITES

CUM_PHYSICAL_READS

INTEGER

INTEGER

INTEGER

INTEGER

INTEGER

INTEGER

INTEGER

INTEGER

gbobooooooboobobaobob
gboobooooooobD kBOO)HO
gbooboooooooboobobo

gboboooooooooboobob

Ubo00000000D0dRed Brick
gbobooboobbobobooog
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oo
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CUM_PHYSICAL_WRITES

CUM_LOGICIAL_READS

CUM_LOGICAL_WRITES

CUM_SYSTEM_CPUTIME

CUM_USER_CPUTIME

CUM_ACTIVE_TIME

CUM_PERCENT_IO_WAIT

CUM_CURRENT_MEMORY_USED

CUM_PEAK_MEMORY_USED

INTEGER

INTEGER

INTEGER

DEC(9,2)

DEC(9,2)

DEC(9,2)

INTEGER

INTEGER

INTEGER

oo0obooooooooobooooo
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O0000do000dd NuLw)d

gbooboooooooboobobob
gbooooooobobabdo
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ooHgd
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gHo
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RN

oo

oo

CUM_CURRENT_TEMPSPACE_USED

CUM_PEAK _TEMPSPACE_USED

CUM_SPILL_COUNT

INTEGER

INTEGER

INTEGER

gbobooooooboobobaobob
gbooboooooobooboobonb
goooooog@BOO)Hd

000000000 00000000
00000000000000000
00000000000000 (KB
00)HO

gbobooooooboobobaobob
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DST_PERFORMANCE_IOSTATS

ao

B-TREE Scan

B-TREE 1-1 Match

Table Scan

TARGET Scan U O 0 TARGETjoin
STARjoin

Functional Join

Insert

Delete

Update

Sample Scan

gboboooooboobobaobo

DST_PERFORMANCE_IOSTATS

DST_PERFORMANCE_IOSTATS DO OO 000000 pPSUOOOOOOOODOO
gboboooooobooboobobobooobooooobobobobooobooo

0o 0o oo

DBNAME CHAR(128) 0ooO0oOoooooo

UNAME CHAR(128) 0000000000000
0ooQ

SESSION_PID INTEGER 000000000000000
000000 DO

SESSION_START_TIME  TIMESTAMP 00000000000

COMMAND_ID INTEGER 00000000000
(000 )IDO

PID INTEGER 00000000000 D00
OooO00oooOooon
SESSION_ PIDO 0000000

OPERATOR_ID INTEGER 000000000 Do

OPERATOR_NAME CHAR(20) ooooooo

SEGID INTEGER yod0o00O00ooooon

oboobooooogD bo
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oo obobobooooobooo

oo oo oo

PSEQ INTEGER gbobooooboroooon
gboboobooopsugnogonoo

LOGICAL_READS INTEGER gboopsub0oooooboOon
gooo

LOGICAL_WRITES INTEGER goopsub0oooooboOon
gooo

TNAME CHAR(128) gboboboooooogoogon
gbobooboooooogoogon
gboboood ~NuLnd

INAME CHAR(128) gbobooboooooogoogon

gbobooooooogoboan
oboboboooooboooo
NULL[

(o rsg)

g ooobbogoaogd

Query Performance Monitor 1 J O OO DSTOUOOOOOOOOOOOOOOO
gooboboooooooooooobbooobooooobooooDoobOooooD bo
0000000000 O00DOO0o0OooOoOooooDoOoo

B dsv_prf grystats va [l OPSTATS OO0 0000000 OOOOOODOO
00000 DoDo00ooDoooooooooooo

B dsv_prf prestats_vua 0 OPSTATSOUUOUO0O0O0O0OO0O0OO0O0O0OOOOOO
gboooooooboobobobooooobogoon

B dsv_prf_iostats vu U IOSTATS OO O UOOOO0O0OOO0OO0OOOO0OOOOOO
gboobooooooobo eSuyyboboboooooooooo

gbobooooooobobobobooobooogooDo

SRB_CONFIG/util/dba_scripts/dst_view.risql

gbobooooboobooooobobobobooboooooboono
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Performance Monitor [ [1 [

Query Performance Monitor 1 D 0 000000 O O00O0O0OO0OODOOOOOOOOO
010000000000 00D0bO00O000D0bOO00bOO0O0oDDbOOo0DOoOn

0d0bOo0o0oOo0o0bOOo0booooDbObOo0bOo0o0ooDbOOo0ooOooDbOoooDooOon
Performance Monitor J U 0 O (rbwpmond) D 0 00O OOOOOOOOOODODOO
00DOO00d00DO0O0o0OO00D SETO0000ooOOooDoDoooboobooooooan
0000000000000 000bO000000bO00DoDo00ooDobOO0o0DOoOn
000d00O0o00bO0dbDo0o00obO0o0dbOOO0O0bOO0dDOOo0oDOo0oDDOOooD
gooag

Query Performance Monitor 1 D 0 00000000 0OO0OOOOOOOODOOOO
oooboobooooooooobbooooooooobobooooobooobboooLoo
00000000000 Performance Monitor OO 0000000 OOOODOO
gbo30000ooooboobobobobooooooobobobobooooon
oO00oOOo00ooOoooooooooDo

00000 Performance Monitor 0 0 0O OO0 /0000000000 DOOCOODO
Query Performance Monitor 1 0 OO0 000000000 OOODOOOODOOO
0000000000 000C0 OoO00DODOO00oooO0ooooOooOoOoDoOoOooDo
00000O0000o0o00DOO000OoO00DOoO0o0oooOoOO0OoDbOOoOooOo
o000ooO00ooOo0o0oOoooO00obDbO0oU0bOoOo0OooDOoOO0oDboOobOoOoDo
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oooboooooooooooooobbooobooooobooooo bbooooDo
ooooogd

Jdddd00o0o0o0o0oOoooooooooooobooboobOoOooOoooOoO0o0o0o0o0o
Jddd0d0oooo0oOooooooooobobobooOoOooOoOo0O000000000a
Jdddd0o0o0o000o0oooooooooobDoboobooOoObOoOD0o000000
000 Performance Monitor 1 0 0 00000000 O0O0O0OOOOOOOOOOOO
Obodoobooobdoboboooboobobdoonobd Performance Monitor [
ddd0o0ooOoooooooooon
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ogdoobbogoooooon

Performance Monitor 1 0 D 0 0000000000 OOOOOOOOOOOOOO
Jdddd0dd0o0o000o0oooooooooobobO2000000000000
Jodooooooooooo

B J0000O0b0oboooobooboobobobobobooooobooo
oo 1000000004

B J0J0000bOoboooocobooboboobobobooooooobon
gooooon

gboboooooobooboboboboobooboobobobobobobooon
gbobooooobobobobobooooobooboboboobooon

Performance Monitor U O OO0 OO QOO

O00000000000Performance Monitor DO 0O O0O0O00O /00000000
Jddddd0o0o0ooooooooooooooobooboobooOooOooOooO0o0o00000
Joooooooo

Query Performance Monitor 0 0 00000 O

Performance Monitor 1 0 O OO OO OOALTER SYSTEM OO OOOOOOOOO
0000000 Performance Monitor OO0 OO OO0 OO OO O O O Red Brick
Warehouse Administrator J D 0000000000000 O0O0OO0OOOOOO0O
doodooooa

B ALTER SYSTEM START PERFORMANCE MONITOR 0 OO 00O
B Administrator J 00 0 00 [Manage System] U 00O 0O 0O 0O OO [Enable
Performance Monitor Daemon] O 0 OO0 OO0 O

Performance Monitor 1 0 0D 0 0000000000 OOOOOOOOOOOOOO
Jodddooooooooooo

Performance Monitor 0 0 O 0 00000000000 O0O0O0O0OO0OOOOOOO
O000000O0O0O0ORBW_OPTIONSOOOO OOUOOODOOOODOOOOO
oooag

PRFMON_DAEMON_STATUS ON

U00000000o0ob0O0obbobO SET PERFORMANCE MONITORON O O OO
gbooboooooboobobobooooooboobobobobooo

Query Performance Monitor 7-29



Performance Monitor OO0 OO OO OO

Query Performance Monitor 0 0 000000 0O0O

00000Performance Monitor 1 D 0000000000000 OOOO0OOO0O
0000000000000 0000O00OALTERSYSTEMOOOOO STARTO O
Jooooosrop00d0dOdOOOOOoOOOO

gbobooboobobobobobopiDO 17400 0000000000000
UAroma 00000000 OCOOOOODOOOO

alter system stop performance monitor
session 17409
database aroma;

gboboooooobooboboboboobooboobobobobobobooon

alter system start performance monitor
session 17409
database aroma;

gboobooooooboobobobobbooogboobooboboboboooo
gooooooo

U000 ALTERSYSTEMOUOOOODOOOOOOOOOOOODOODOO0DOObOO
gboboooooobooboboboboobooboobobobobobobooon
gbobooSsErTgboobooooooooobobobobooooboobon
oo

o00(0Db000 0b0obO)ObOoobOooOoOooOoboooo

Jddddd0o0o0o0o00o00oooooono SETO0oooooD
set performance monitor on;

0000000000000 0000ORBW_OPTIONS DO OOOOOGOGOd
Performance Monitor 0 0 O 0 00000000000 O0O0OOOOOOOOO
Performance Monitor J D D 0 0 0000000000000 OO0OOOOOOOO
goooooo

RISQL> set performance monitor on;
** ERROR ** (9108) RBWPMOND daemon is not running or not available.

gboboooooboobobobobooobooboobobobobobooboooon
gbooboooooooboobobobobooooooobDoboboboboo

RISQL> set performance monitor on;
** ERROR ** (9112) Performance monitoring for this session has been
disabled

OO0 SETOU0000O0b000booboobooboobooboboboboooobooo
gbooboooooooboob SeT000oooooobobobobooooogn
gooon
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Performance Monitor OO0 OO0 0O O0O

gboboooooobooboboboboobobooboobobobobobo PID
gbooboomoboobobooooooooooboobobon

RISQL> set stats info;

RISQL> set performance monitor on;

RISQL> select * from product where classkey = 1;

** TINFORMATION ** (9107) Session PID: 20508, Command ID: 0.

CLASSKEY PRODKEY PROD_NAME PKG_TYPE
1 0 Veracruzano No pkg
1 1 Xalapa Lapa No pkg

gboooopb0O0O00C0O IDOOODSTOOOOODOODOODOOOOOODOO
gboobooooobooboobo

gooobobobooooooooo
gboboooooobooboboboboooboooboobooboboboboooon

set performance monitor off;
Jo0obooboooobooboobobooboooboobooobooboon
goog

gboboooooboobOobOoboboboo0onf ALTERSYSTEMOOUODOODOO
gboboooooboobobobobooobooboobobobobobooboooon
goooooooobo

Performance Monitor O O OO0 00O O0O0OO0OO0OOO

0000 Performance Monitor 0 0 0 0 00000000000 O0O0OOOOOOO
ogoooao

alter system stop performance monitor;

O00000000000000000O0000O000000 Performance Monitor
Jdddd0o0o0o0o0oo0oooooooooooooobooboooooOn

RISQL> alter system stop performance monitor;

** INFORMATION ** (9118) The following sessions have monitoring 'On':
*%* INFORMATION ** (9119) Session pid 20508

** INFORMATION ** (9119) Session pid 20321

Performance Monitor 0 O 0 0000000000000 O0OOO0OOOOOOO
gooooa

RISQL> alter system stop performance monitor session 20508;
RISQL> alter system stop performance monitor session 20321;
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Query Performance Monitor [J (1 [

Performance Monitor 1 0 D 0 0000000000 OOOOOOOOOOOOOO
goodooooa

B PERFORMANCE_MONITOR_MAXSESSIONS
gboboooooooboobobobo

B PERFORMANCE_MONITOR_COMMANDS_LIMIT
gbooooobpsTooboobooboobo((bboboH)oboobo

B PERFORMANCE_MONITOR_MAXOPERATORS
gboobooobpsTOOOOoDoOobDOoboobooon

Query Performance Monitor 1 O 0 00000000 0O0OOOOOOOOOOOO 30
oooooooooood

gbooobgooboobgon

U0Db00bo0od00obU0dnbOdD Query Performance Monitor U O OO OO 0O OO
ooooboooooooobbooooooooboboooo

B PERFORMANCE_MONITOR_MAXSESSIONS
B PERFORMANCE_MONITOR_OPERATORS

gboboooooboobobobobooooboobDoboboboooo

RISQL> select substr(option_name,1,33),substr(value,1,33) from rbw_options
where option name like 'PERF%' or option name like 'PRF%';

PRFMON_DAEMON_STATUS ON
PERFORMANCE_MONITORING OFF
PRFMON_MAXSESSIONS 20
PRFMON_COMMANDS_LIMIT 100

gbooboooooobooboobobobobooooooonoo

guooobbbogogooooboibn

00000 PERFORMANCE_MONITOR_MAXSESSIONS OO 00000000
gbooooooboboboboroboobobobobooooboobonbo
gil1oboooooobobobobobobooogooobooboboboboooo
goooooooobo

gboboooooooobooboboboooooooobobobobooobooo
gboobooooobooooobooboboboboboboooobooobooboobon
gboboooooboobobobobooobooboobobobobobooboooon
oo

gbooooooobooboboo2obon
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22 2002-02-22 18:34:49.986009 select sales.promokey, dollars
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