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» Materialized Views with Aggregates

» Materialized Views Containing Only Joins
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CREATE MATERIALIZED VIEW LOG ON products

WITH SEQUENCE,

(prod_id, prod_name, prod_desc, prod_subcategory, prod_subcat_desc, prod_
category, prod_cat_desc, prod_weight_class, prod_unit_of_measure, prod_pack_
size, supplier_id, prod_status, prod_List_price, prod_min_price)

CREATE MATERIALIZED VIEW LOG ON sales
WITH SEQUENCE,
(prod_id, cust_id, time_id, channel_id, promo_id, quantity_sold, amount_sold)
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« Example

CREATE MATERIALIZED VIEW product_sales_mv
BUILD IMMEDIATE

ENABLE Query Rewrite

AS Select p.prod_name,

SUM(amount_sold) AS dollar_sales,

COUNT(*) AS cnt, COUNT(amount_sold) AS cnt_amt
FROM sales s, products p

WHERE s.prod_id = p.prod_id

GROUP BY prod_name;
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» Example

CREATE MATERIALIZED VIEW product_sales_mv
BUILD DEFERRED

ENABLE Query Rewrite

AS

Select

p.prod_name,

SUM(amount_sold) AS dollar_sales
FROM sales s, products p

WHERE s.prod_id = p.prod_id
GROUP BY p.prod_name;
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» Example

CREATE MATERIALIZED VIEW SUM_sales

AS

Select s.prod_id, s.time_id,

COUNT(*) AS COUNT_grp,

SUM(s.amount_sold) AS SUM_dollar_sales,
COUNT(s.amount_sold) AS COUNT _dollar_sales,
SUM(s.quantity_sold) AS SUM_quantity_sales,
COUNT(s.quantity_sold) AS COUNT_quantity sales
FROM sales s

GROUP BY s.prod_id, s.time_id;
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All restrictions from “General Restrictions on Fast
Refresh”
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» Example
CREATE MATERIALIZED VIEW LOG ON sales WITH ROWID;
CREATE MATERIALIZED VIEW LOG ON times WITH ROWID;
CREATE MATERIALIZED VIEW LOG ON customers WITH ROWID;

CREATE MATERIALIZED VIEW detail_sales_mv

REFRESH FAST

AS

Select

s.rowid "sales_rid", t.rowid "times_rid", c.rowid "customers_rid",
c.cust_id, c.cust_last_name, s.amount_sold,

s.quantity sold, s.time_id

FROM sales s, times t, customers ¢

WHERE s.cust_id = c.cust_id(+) AND

s.time_id = t.time_id(+);
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SUM_sales_cust_time

Join_sales_cust_time

Customers Times
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[* create the materialized view logs */

CREATE MATERIALIZED VIEW LOG ON sales WITH ROWID;
CREATE MATERIALIZED VIEW LOG ON customers WITH ROWID;
CREATE MATERIALIZED VIEW LOG ON times WITH ROWID;

[*create materialized view Join_sales_cust_time as fast Refreshable at

COMMIT time */

CREATE MATERIALIZED VIEW Join_sales_cust_time
REFRESH FAST ON COMMIT AS

Select c.cust_id, c.cust_last_name, s.amount_sold, t.time_id,
t.day_number_in_week, s.rowid srid, t.rowid trid, c.rowid crid
FROM sales s, customers c, times t

WHERE s.time_id = t.time_id AND

s.cust_id = c.cust_id;
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/* create materialized view log on Join_sales_cust_time */
CREATE MATERIALIZED VIEW LOG ON Join_sales_cust_time

WITH ROWID (cust_name, day_number_in_week, amount_sold)
INCLUDING NEW VALUES;

/* create the single-Table aggregate materialized view
SUM_sales_cust_time on

Join_sales_cust_time as fast Refreshable at COMMIT time */
CREATE MATERIALIZED VIEW SUM_sales_cust_time
REFRESH FAST ON COMMIT

AS

Select COUNT(*) cnt_all, SUM(amount_sold) SUM_sales,
COUNT(amount_sold)

cnt_sales, cust_last name, day_number_in_week
FROM Join_sales_cust_time

GROUP BY cust_last_ name, day_number_in_week;
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Query is Rewriten Generate Plan

Mview

Compare plan cost

And Pick the Best

Generate Plan
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« OPTIMIZER_MODE

— ALL_ROWS (default), FIRST_ROWS, or CHOOSE

* Query Rewrite. ENABLED
— TRUE (default),

 Query Rewrite INTEGRITY

— STALE_TOLERATED, TRUSTED, or
ENFORCED(default)
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« GRANT Query Rewrite

— X1 AFALC] Mview Ol CHolH M Query
Rewrite #etS N3

« GRANT GLOBAL Query Rewrite

— Mview 0l Al reference St= Object Jt
Kt&12] Object Jt OFLIH 2t& Query
Rewrite #&tE NS
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HetO2Z= Query Rewrite 2 GLOBAL Query Rewrite JF QUSLICH.

Query Rewrite @&tE& XtJ| Xt&l2 Mview & Base Table Ol CHSF Query Rewrite & ==
# S0l , GLOBAL Query Rewrite &8t AtJ| KHAIC] Mview & Base Table &8t OfLI2H
Reference ol= Object JI XFAIS| Object It

B LICEH.

OFLIHStS Query RewriteE & =+ Us

AU O Z Query Rewrite BEetE2 R0HAl 20| 20ote 32t E&LICH




TEST: SQL> Select s.prod_id, s.time_id,
2 COUNT(*) AS COUNT _grp,

SUM(s.amount_sold) AS SUM_dollar_sales,
COUNT(s.amount_sold) AS COUNT _dollar_sales,
SUM(s.quantity_sold) AS SUM_quantity_sales,
COUNT(s.quantity_sold) AS COUNT_quantity_sales
FROM sales s
GROUP BY s.prod_id, s.time_id ;

Execution Plan

Select STATEMENT Optimizer=CHOOSE (Cost=760 Card=319489 Byte
$=27795543)

1 0 Table ACCESS* (FULL) OF 'SUM_SALES' (Cost=760 Card=319489
:Q134000

Bytes=27795543)
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SQL> Select s.prod_id, s.time_id,
2 COUNT(*) AS COUNT_grp,

SUM(s.amount_sold) AS SUM_dollar_sales,
COUNT(s.amount_sold) AS COUNT_dollar_sales,
SUM(s.quantity_sold) AS SUM_quantity_sales,
COUNT(s.quantity_sold) AS COUNT_quantity sales
FROM sales s
GROUP BY s.prod_id, s.time_id
having SUM(s.amount_sold) > 1000 ;

Execution Plan

0  Select STATEMENT Optimizer=CHOOSE (Cost=760 Card=15974 Bytes
=1389738)

1 0 Table ACCESS* (FULL) OF 'SUM_SALES' (Cost=760 Card=15974 B :Q132000
ytes=1389738)
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SQL> Select s.prod_id,
2 SUM(s.amount_sold) AS SUM_dollar_sales
3 FROMsaless
4  GROUP BY s.prod_id
5  having SUM(s.amount_sold) > 1000 ;

Execution Plan

0 Select STATEMENT Optimizer=CHOOSE (Cost=1179 Card=319489 Byt
es=8306714)

FILTER* :Q146001
SORT* (GROUP BY) (Cost=1179 Card=319489 Bytes=8306714) :Q146001
SORT* (GROUP BY) (Cost=1179 Card=319489 Bytes=8306714) :Q146000
Table ACCESS* (FULL) OF 'SUM_SALES' (Cost=760 Card=3 :Q146000

19489 Bytes=8306714)
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SQL> set autotrace trace exp
SQL> Select /*+ NOREWRITE*/ s.prod_id, s.time_id,
2 COUNT(*) AS COUNT_grp,

SUM(s.amount_sold) AS SUM_dollar_sales,
COUNT(s.amount_sold) AS COUNT_dollar_sales,
SUM(s.quantity_sold) AS SUM_quantity_sales,
COUNT(s.quantity_sold) AS COUNT_quantity_sales
FROM sales s
GROUP BY s.prod_id, s.time_id ;

Execution Plan

0  Select STATEMENT Optimizer=CHOOSE (Cost=29289 Card=1016271 B
ytes=20325420)

1 0 PARTITION RANGE (ALL)

2 1 SORT (GROUP BY) (Cost=29289 Card=1016271 Bytes=20325420)

3 2  Table ACCESS (FULL) OF 'SALES' (Cost=1973 Card=1016271
Bytes=20325420)
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NOREWR I TE
b ASLICEH.
Rewrite Hint = XI&AS Mview Ol CHOHAl Query Rewrite JIs= AI20ol= HINT Ol04 , OIAIZ
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0kt | ocal Table 2} Remote Table Ol QICHH, Local
Table 0l CHoll Al 8F Rewrite | S0| AIEE.

Non-sys user 2| Detail Table 1t Mview O CHoH A Gt
A}BEI

BF2F Mview 0l GROUP BY Z0| At ES&EIUCHH 2t&E =

column & HE&A! 2 BFE Al Select List 0l = X oHOf &f.

AVG(AVG(x)) 2 AVG(x) + AVG(y) S2l o1 A2
o &0| T Xl #£3.
CONNECTBY 22 524X %
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ELICH

. SYS User 2| Mview Lt Detail Table Ol CHoHAl= Query Rewrite J1s0l HEZ% X

USLICEH.

OFOk Mview Off GROUP By &0l AFESEACHH A0 JA= Column OILE , HEAIR
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FAST Refresh 2 Rewrite Jt Jts8tAl £0l.
Mv_capabilities_Table 0l 7| = &tCt.
$OH/rdbms/admin/utixmv.sql : MV_CAPABILITIES_Table 4 &
DBMS_MVIEW.EXPALIN_MVIEW (‘MV_NAME")

Select mvname, capability_name , possible
FROM mv_capabilities_Table ;

MVNAME CAPABILITY_NAME POSSIBLE

<< ftruncated ... >>
SUM_SALES Refresh_FAST
SUM_SALES Rewrite
SUM_SALES Refresh_FAST_AFTER_INSERT
SUM_SALES Rewrite_FULL_TEXT_MATCH
SUM_SALES Rewrite_ PARTIAL_TEXT_MATCH
SUM_SALES Rewrite_GENERAL
ORACLE
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view Ol CHoHAl Fast Refresh Jt Jtsst Xl =2 Query Rewrite J|sS0| AIE
20t 2 = U= DOBMS_MVIEW.EXPLAIN_MVIEW Ol CHol Al 2012 &=
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EXPLAIN_MVIEW & ==&oIHl =& oilE
et A MV_CAPABILITIES _Tabl M

2= MV_CAPABILITIES_Table Ol JI=0l &LICk.
_ e = )
MV_CAPABILITIES_Table & A& alJ|

220t AsLICH

Script = utlxmv.sql 2 #=8adi =0 O0F &LICtH.
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CREATE MATERIALIZED VIEW sal_dept
BUILD IMMEDIATE REFRESH FAST ON DEMAND
ENABLE Query Rewrite
AS
Select a.deptno , SUM(a.sal)
FROM emp a, dept b
WHERE a.deptno = b.deptno
GROUP BY a.deptno;

SQL> Select capability_name,possible from mv_capabilities_Table ;

CAPABILITY_NAME POSSIBLE

Refresh_FAST_AFTER_INSERT
Refresh_FAST_AFTER_ONETAB_DML
Refresh_FAST_AFTER_ONETAB_DML
Refresh_FAST_AFTER_ANY_DML
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CREATE MATERIALIZED VIEW sal_dept
BUILD IMMEDIATE REFRESH FAST ON DEMAND
ENABLE Query Rewrite

AS

Select a.deptno , SUM(a.sal)

FROM emp a, dept b

WHERE a.deptno = b.deptno

GROUP BY a.deptno;

0l B2 = FAST Refresh 2 X2 &4 = Select List O COUNT
COUNT(a.sal) =O| ZESZ UX &I 201 0l= Only Inser
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22 Query Jt Rewrite J| 5SS AtEJlsgtAl &0l
Rewrite_Table 0ff 7| = &tCt.
$OH/rdbms/admin/utixrw.sql : Rewrite_Table & &

SQL> Select message from Rewrite_Table order by sequence;

MESSAGE

QSM-01009: materialized view, SUM_SALES, matched Query text
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» 10g Ol A 2~H.
* Privilige : advisor
+ USER_TUNE_MVIEW

set autotrace off

declare task_cust_mv VARCHAR2(20):= "tune_cust_mv';
begin
DBMS_ADVISOR.TUNE_MVIEW(task_cust_mv,
'CREATE MATERIALIZED VIEW cust_mv
ENABLE Query Rewrite AS
Select s.prod_id, s.cust_id, SUM(s.amount_sold) SUM_amount
FROM sales s, customers cs
WHERE s.cust_id = cs.cust_id
GROUP BY s.prod_id, s.cust_id");
end;
/
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= SLIDE = DBMS_ADVISOR.TUNE_MVIEW Ol CHolAM ZJHGHLD USUICEH.

DBMS_ADVISOR.TUNE_MVIEW Package = 10g OllA AJHJF SR, oHEY Package E AFEGHD|
?Iol M= ADVISOR H&HOl ZEHLICH.

OlHIZ <2 SILDE 2t &0l Mview & MAot1DXA ot= B0 CHolA TUNE_MVIEW £ =St
T TUNING & HEZE USER_TUNE_MVIEW Of 23S MEStAH EUICH.
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SQL> Select * from user_tune_MVIEW ;

TASK_NAME ACTION_ID SCRIPT_TYPE
STATEMENT
tune_cust_mv 3 IMPLEMENTATION

CREATE MATERIALIZED VIEW LOG ON "SH"."CUSTOMERS" WITH ROWID, SEQUENCE ("CUST_ID") INCLUDING NEW
VALUES

tune_cust_mv 4 IMPLEMENTATION

ALTER MATERIALIZED VIEW LOG FORCE ON "SH"."CUSTOMERS" ADD rowid, SEQUENCE ("CUST_ID") INCLUDING NEW
VALUES

tune_cust_mv 5 IMPLEMENTATION

CREATE MATERIALIZED VIEW LOG ON "SH"."SALES" WITH ROWID, SEQUENCE ("PROD_ID","CUST_ID","AMOUNT_SOLD")
INCLUDING NEW VALUES

tune_cust_mv 6 IMPLEMENTATION

ALTER MATERIALIZED VIEW LOG FORCE ON "SH"."SALES" ADD rowid, SEQUENCE ("PROD_ID", T_ID","AMOUNT_SOLD")
INCLUDING NEW VALUES

tune_cust_mv 7 IMPLEMENTATION

CREATE MATERIALIZED VIEW SH.CUST_MV REFRESH FAST WITH ROWID ENABLE Query Rewrite AS Select
SH.SALES.PROD_ID C1, SH.CUSTOM .CUST_ID C2, SUM("SH"."SALES"."AMOUNT_SOLD") M1,
COUNT("SH"."SALE MOUNT_SOLD") M2, COUNT(*) M3 FROM SH.SALES,SH.CUSTOMERS WHERE
SH.CUSTOMERS.CUST_ID = SH.SALES.CUST_ID GROUP BY SH.SALES.PROD_ID, SH.CUSTOMERS.CUST_ID

tune_cust_mv 8 UNDO
DROP MATERIALIZED VIEW SH.CUST_MV
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SQL> set autotrace off

declare task_cust_ mv VARCHAR2(20):= 'tune_cust_mv";

SQL> 2 begin

3 DBMS_ADVISOR.TUNE_MVIEW(task_cust_mv,

'CREATE MATERIALIZED VIEW SH.CUST_MV
REFRESH FAST WITH ROWID
ENABLE Query Rewrite
AS
Select SH.SALES.PROD_ID al, SH.CUSTOMERS.CUST_ID a2,

SUM(SH.SALES.AMOUNT_SOLD) c1,
COUNT(SH.SALES.AMOUNT_SOLD) c2,

COUNT(*) c3
FROM SH.SALES, SH.CUSTOMERS
WHERE SH.CUSTOMERS.CUST _ID = SH.SALES.CUST _ID
GROUP BY SH.SALES.PROD_ID, SH.CUSTOMERS.CUST _ID");
end;
15/
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Mview Log 2 MAHSt 0l CtS 20| 312 Tuning € Mview Script
DBMS_ADVISOR.TUNE_MVIEW S &l =
8HH ELICH.
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ol & Mview statement = 0|0/ tuning Ol &I 4
22l = message

declare task_cust_mv VARCHAR2(20):= 'tune_cust_mv’;

ERROR at line 1:

ORA-13600: error enCOUNTered in Advisor

QSM-03116: The materialized view is already optimal and cannot be tuned any
further

ORA-06512; at "SYS.DBMS_SYS_ERROR", line 86

ORA-06512; at "SYS.PRVT_ACCESS_ADVISOR", line 202

ORA-06512; at "SYS.PRVT_TUNE_MVIEW", line 1042

ORA-06512: at "SYS.DBMS_ADVISOR", line 754

ORA-06512: at line 3
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Mview log )t HS HE B
- 302N
 Refresh ’—ﬁ*% | LS RS0 JAE X RS [H
* Replication & 0l M network failure 2 2!dH
Refresh Jt EIM% 3%
 Replication & & 0l Al Mview Jt drop &I & X| 8F
Master site 0f BtZ 0| & X| = S
— SOLUTION)
* Refresh 2= 25 =35t Mview log £ purge
SHCH.
Extent Jt LS 20| 4t A0 = ol & Mview
log € truncate off =01 FULL Table scan A
block = access ot Al StCt.
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OtXI2F Mview E USR 23 SO Purge ot Kl &ZH ZSH Mvi

ew Log = Mview Ol BtEE X L=
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012l A2 2= Manual StHl Mview Ol CHS Refresh 20l O|RH XX LAUAS 2R,
Replication &0 A Network M Z Q150 EA0| FEZUAS HLRIF USLICEH.

012 &2 &2 Manual StH Refresh € ol =HLE Network EHE HZSHH Mview Log E
Purge off =0{0F &LIC.

OtXI B R =2 Extent Jb ZMGHA &I Refresh A0 Mview LogE FULL scan &0 et
Performance Ol E&= £ = Jt ASLICH
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« Mview log Table 2| extent Jt L{ S 2Ot
Refresh Performance J} HotE E<
— LOCK Table scott.emp IN EXCLUSIVE MODE;

CREATE Table scott.templog AS Select * FROM
scott.mlog$_emp;

TRUNCATE scott.mlog$_emp;

INSERT INTO scott.mlog$_emp Select * FROM
scott.templog;

DROP Table scott.templog;

—

Mview log E =S 2 & purge ot= & H

— DBMS_SNAPSHOT.PURGE_SNAPSHOT_FROM_LOG
(SNAPOWNER =>'SCOTT', SNAPNAME =>'EMP",
SNAPSITE =>"'SNAP_SITE')

— DBMS_SNAPSHOT.UNREGISTER_SNAPSHOT
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LOCK Table scott.emp IN EXCLUSIVE MODE;

CREATE Table scott.templog AS Select * FROM scott.mlog$_emp:
TRUNCATE scott.mlog$_emp;

INSERT INTO scott.mlog$_emp Select * FROM scott.templog;
DROP Table scott.templog:

O B~ W N —

QF 22 YUHO=Z Mview Log € Truncate & = USLICH.

Jeld Mview JF Drop A2 Al Master Site Off BtH0| T X £EUS &R

DBMS_SNAPSHOT . PURGE_SNAPSHOT_FROM_LOG (SNAPOWNER => 'SCOTT', SNAPNAME => 'EMP',
SNAPSITE => 'SNAP_SITE')

DBMS_SNAPSHOT . UNREG | STER_SNAPSHOT (SNAPOWNER => 'SCOTT', SNAPNAME => 'EMP',
SNAPSITE => 'SNAP_SITE')

Package £ O0IZ20ol0d Mview Log Purge & Master Site Off SS& Mview £ Unregister &
Q/USLICH.
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« ORA-32314

— REFRESH FAST of "SCOTT"."DEPT_SAL" unsupported
after deletes/updates

— & Q) insert Jt Ot:l operation 0| =2t &
— SOLUTION) REFRESH COMPLETE

ORA-12033

— cannot use filter columns from materialized view log on
"SCOTT"."EMP*

& 21) Mview il Al reference St= columnO| Mview log 0l
ZE0l EIX 22 &R
— SOLUTION ) Mview log 0 Mview J} reference ot= column

27_:|.
= T .
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« ORA-12015

— cannot create a fast Refresh materialized view from a
complex Query

& 1) REFRESH FAST restriction 0l ®IbiEl = &<
— SOLUTION) REFRESH COMPLETE

« ORA-23413

— Table "SCOTT"."EMP" does not have a materialized view
log

— &2l Mview log It Sl= 82

— SOLUTION) recreate Mview log and compelte Refresh
Mview
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2% S0IY Mview E Refresh ot= &= 0 A ORA-23413 Error JF 2
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« ORA-12052

— cannot fast Refresh materialized view
SH.DETAIL_SALES MV

— 29 rowid It ZE X L2 EL
— SOLUTION) Mview 24 & Al base Table 2| rowid £ Select
List 0l € =0 Ot 8tCt. &= REFRESH COMPLETE &

.

« ORA-12032

— cannot use rowid column from materialized view log on
"SH"."CUSTOMERS"

— & 2l) Mview log Ofl rowidJt = 2

— SOLUTION) recreate Mview log WITH ROWID and recreate
Mview
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