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Materialized View

Qe& Materialized Views A&l th-&&<] dolgl ofat-+-A 4 Summary
Blol &S Querydte SQLEY A%5S $X41717] 915kl =€ sdeltt. of7]d
Al Summary HelEol&, g7} SQL Query &l SUM, MAX., MIN .
o @& TFohe AT olE #= vE Fote] tE HeolEd olE @& A% %
A=t ] olwf o] Ho|EZ 4= Aot} UFE olE s 3] falMe
S Full Search o], Aggregate Operations E3lojo} slug @
= ?:V‘O]‘jr o5 @& FAAIR wi FIhA H|o]E Apo] 27} 2 A
AlZER} H]go] o] B AL FEe|a, AlzE AA] FIE T
AAEAN7IA GaFe XA drt. o] 7% Materialized View
4% dloJepu]o] 204 HolEte] Inner/Outer Joins &3 Hlo|E}
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o] Materialized View= Cost-Based wE|"to] A ¢] Query-Rewrite<} Fake]
Replication(Snapshot)2 &% 97 Ho|E1te] Sub—queryE AH&dte A& 7l
o stu gl

712 He

Oracle8iol A t-&% dlo|epuo] 2] Summary 249 8 = SUE 9
skl Materialized Views Z=atditta dgatsied, ole fAl AHsto
Query AdAI7te] 78 L5 ot o7 7Hx]9] Aggregate Views Fof, vl

2] H]go] Ho] =& z9lo|y} Aggregate Operations A zldte]ol e SQLS
Aall, olE= Holehlo]x~9] & HolER AHsEE sh= otk F, ARAL
7 A qe] 2t AFe gk 7H49 = A5 BeE }% 3%, 1lE ole #H d
olEtE gt HolER AFsle] oA HlE AAE de F UES st Aotk &
o] Cost-Based &E]nto] A9 Rewrite MlAYSS %6}04 AHEA7E Do B
S Queryd wj vlg] THEold 9l Aggregate Viewsl SQLE©] 3—11 A ¢4y
AZA0 Aot oW 2F 22 Summary HolES AFEIES

olt

10 mlo

m

A&
3}

gl

1—ﬂ

:;

9 SQLES 4, ﬂﬂ olafd 4 & Aot} o] Querye Z Salesdl
3t Order FAE T3l Z-$-o|th.

SELECT i.ord_ord_id AS order_id,
MAX(TO_CHAR(orderdate,'MonthYYYY")) AS orderdate,
SUM(i.quantity * p.unitprice) AS total

FROM orders o, items i, parts p

WHERE o.ord_id =i.ord_ord_id

AND p.part_id = i.part_part_id

GROUP BY i.ord_ord_id;

ORDER_ID ORDERDATE TOTAL
1 December 2000 7768.25
2 December 2000 3000.2
8 December 2000 4623.5
4 December 2000 1207.5
5 January 2001 1001
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Trek o] Queryiel sl SQL*PluselAl SET AUTOTRACE ON EXPLAIN H
Ho] S Z&3lo], Explain Plang d7s] B4 o453 2o},

Execution Plan

0 SELECT STATEMENT Optimizer=CHOOSE (Cost=13930
Card=4 Bytes=452)
1 0 SORT (GROUP BY NOSORT) (Cost=13930 Card=4 Bytes=452)
2 1 MERGE JOIN (Cost=13930 Card=333333333 Bytes=37666666629)
3 2 SORT (JOIN) (Cost=8552 Card=100000 Bytes=4800000)

4 3 MERGE JOIN (CARTESIAN) (Cost=991 Card=100000
Bytes=4800000)

5 4 TABLE ACCESS (FULL) OF 'PARTS' (Cost=1 Card=10 Bytes=260)

6 4 SORT (JOIN) (Cost=990 Card=10000 Bytes=220000)

7 6 TABLE ACCESS (FULL) OF 'ORDERS' (Cost=99 Card=10000
Bytes=220000)

8 2 SORT (JOIN) (Cost=5378 Card=50000 Bytes=3250000)

9 8 TABLE ACCESS (FULL) OF 'ITEMS' (Cost=456 Card=50000
Bytes=3250000)

o] 7% Explain Plang Au#®r™¥  PARTS HolE2 Full2 9& 33,
ORDERS H°]&< Full2 ¢o °|& Sortd @< Merge Joingd & thA|
ITEMS Hlo]E% Full2 9o Sort? a2 Merge Joindte ojmfoin}et H]go]
EE QueryE o= A & F Utk . aga o] 24zt HolEe] & AS wid o]
23 245 Sortdlil Mergedts H =& H]&-2 Aztshd ol AntE A7) 3|
AMe g B v 83 AlRte] EAE Y T 3

o] A%, °]lE9 SUM¥} MAX # 59 Summary FEE T3H= H|
A tg-g vlolebio] 2o A= 12l o]2d Summary Hlo|EHE AlAtst
3l k. &, £ AIRE 9 V)% "ol &S ZR18te] Summary A#HE T8k
ofUa, W] Aitete] e FozM Lo Bt wEA 8 HoleE 4
Ak,

71, SALES_SUMMARY H|e]E°] 7} Orders Elo]Ee] w3l Order ID,
Date. 2+ Ordere] that &< zr=cid,
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CREATE TABLE sales _summary AS

SELECT i.ord_ord_id AS order _id,
MAX(TO_CHAR(orderdate, '‘MonthYYYY")) AS orderdate,
SUM(i.quantity * p.unitprice) AS total

FROM orders o, items i, parts p

WHERE o.ord_id =i.ord_ord_id

AND p.part_id = i.part_part_id

GROUP BY i.ord_ord_id;

S mg] AAE ==tk 283 Orderdatec] T3 MAX g3, ZF F5o di3gh ¥
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go] 293 v 7]% #lo]ES Orders, Items, Parts Hol&S A4 Querysh=
Zol olyx, 7wl AT TS Sales summary HolES o|&dtpH, o]
Aggregate Operations A7t Hgsl= Fal7F LA Al = of SQL‘E"O/]

S5 AT = ol X o
P E=E =Y F Uk

=y

SELECT order_id, orderdate, total
FROM sales_summary;

ORDER_ID ORDERDATE TOTAL
1 December 2000 7768.25
2 December 2000 3000.2
3 December 2000 4623.5
4 December 2000 1207.5
5 January 2001 1001

a9, o] Execution Plans Ay Ha},

Execution Plan

0 SELECT STATEMENT Optimizer=CHOOSE (Cost=99 Card=10000
Bytes=340000)

10 TABLE ACCESS (FULL) OF 'SALES_SUMMARY"' (Cost=99
Card=10000 Bytes=340000)

[e}

Execution Plang EW n]g] 75012 SALES SUMMARY®| Summary Hl
<= Full2 ¢ojA Azg dofuly] wjZo] &4 dite o] EATS &

T ek

|28 1| oA B0l Materialized Views T/3F= Summary El°] &2 F=2
GROUP BYE xg3le SQL o=z ikl dlojghwo]49] Qg Aol EAo]
fAkslEE, 2 olfe, ol & FHEel FA QUERYY 38 &8 T7HE & o
M, SQL HZelAll A MVE AH&dte 7% DBAE ZRIfd Jas 7]
Al ga AAEA A 9, AAZE 7FssH, Summary ElolEE e ARG
H A 7% Elolge] WAHE 45 o] Summary® ¥4 E7] wiZelt}.

ARACRE, Summary LEAEE SQL&S SELECT ... GROUP BY$ #&
SQL=el N Ee I o<l Heled F& ol&ste] SUM., MIN. MAX,
AVG, COUNT(*), COUNT(x), COUNT(DISTINCT), VARIANCE %=
STDDEV?] eugold& ol&ste] BAste A3} 22om, o] Summaryel 9
25 AT = 3laL, olE FEMYE = ik

o] SummaryE Oracle8iolX+= Materialized Viewgtal 2w, CREATE,
ALTER, DROPS SQL A7 w4l <l 44 = Uz AAZ += AUt |
e, Hele ](HO]'TX] A"l S 7R3 Edete B GAA = ofn AR
Summary HolEs 71 = AUt o] A= Materialized Views TH]
A o glo] FEnte]A ] Query Rewrited 28] 719 SummaryE A4
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(2& 1) Materialized ViewEg TM35l= SummaryH[0|&

Materialized View T+&i517|

Materialized ViewS A3t 0|2 SQLEA Queryel 38 &% 7142 9@
AHEStaal ke A4S A weke o 2

(D Materialized Views AF&-317] 913 sgjn]g] 44

@ Materialized Views AF&3l7] 913F A3 Fol9} Query RewriteE ¢ 3 &
ElrtolA] #HA A3 Fof

(® Materialized View= 4317

@ SEvkolA TAE AALH

® Query RewriteZ} AltlZ =o] Materialized Views &3] AME-3H £4]<]
gl

(6) Materialized View= Refreshd}”|

1EHA| © Materialized ViewS ¢let ziz{olE
Materialized ViewE AFE-3l7] YaldE ofele] s r|E|E initSID.ora 3ol
AZgt & dlolgiHo]~E TRA] AlZAbstojol gtk aga ofe] iy mE =
Materialized View#t= Refreshdtal, Query Rewritedl”] 9l&l o}zl A4 3k
o AAsl ok gt
Materialized View Refresh2 <[5t miz{olg
. JOB QUEUE_PROCESSES
Materialized ViewE Freshslz] &l g 7l ©]<] JobQueue (SNP)

ZA 25 A8 98 1 EE 28 A7,

* JOB QUEUE INTERVAL
Job Queue TZAH 27} Job QueueE HAS= AlE AR 60%
Eikig

i

Query Rewriteg 7}t aliF= miz{0|H
. OPTIMIZER MODE
Materialized ViewE AF&-3l71 $l8lA= Cost-Based &E|rke]#] ook
slE2= ALL ROWS, CHOOSE, &2 FIRST ROWS F9] o= 3luE
AHg-ghet
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*  QUERY REWRITE ENABLED
Query Rewriteg 93l TRUEZ A% gt

*  QUERY REWRITE INTEGRITY
Q&kZo] Query RewriteE 3t =0l dis] A%stes #golH ol
7182 2 ENFORCED®|H, Consistency9} IntegrityE HA33Hc},

e STALE TOLERATED
o AMgEOR 71z HolEH ConsistentdiA] &2 Views ©]€3 Query
RewriteE 3183t

e COMPATIBLE
AHEE = de etE 59 Compatibility® 2Aste o=,
8.1.0 = L oo r AAdt}

. ORACLE_TRACE COLLECTION NAME
Trace® Rot= I o|55 2Ast= AC =, oraclsme|t}.

. ORACLE TRACE COLLECTION PATH
Trace #4< RoeE gy E¢2, ORACLE HOME%/
otrace/admin/cdfe|t}.

e ORACLE TRACE COLLECTION SIZE
Trace Collection #Q o] %7] Alo]=o|t}, o] AL () o]t}

* ORACLE TRACE ENABLE
TRUEZ A#A] Trace 3¢S 2o <o) 7bs3it).

e ORACLE TRACE FACILITY NAME
Trace Collection Facility 3 EventE A%3l= A=, oraclesm 4
Al Summary Event® A% sh= 74 -$-°|t}.

e ORACLE TRACE FACILITY PATH
Trace Facility Definition Files®] A& ZAAsH, 7|&E4o=z
%0ORACLE HOME%/otrace/admin/cdf<] ¢l 7€},

2CHA| - Materialized View2t Query RewriteE AFE3s17| #lst Hst £0f
Oracle8:9l A= Materialized Views At A&3st7] 98l = Query
RewriteE 913te] old Hagh Agte] Folzjof gt} 7|EAo= Materialized
Viewe AMHEEE 712 HolES S Userdld AT RS AFSH, o 4
Ago g olE 7|2 HolEE Ab&ste Ado] Folxlth. o] g Create
Materialized View(®+ Create Snapshot), Create Table, Create View,
Query Rewrite®] Alz=®l #gto] Hgairt | Hgk o] UserolAl Materialized
Views A4st7] g A4 "ol & 2do|~E AHE F e $v3 QuotaZt +

oA of gt}
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3¢HA| : Materialized View AAI5}7|
Materialized ViewE AA3sl7] 9lske] CREATE MATERIALIZED VIEWS]
H# oS ALg-3IT},

% o], Theel SQLEE ORDERS. ITEMS, PARTSE 7]¥oz
Materialized ViewE AA3ste E73 o]t}

CREATE MATERIALIZED VIEW sales_summary
BUILD IMMEDIATE

REFRESH

COMPLETE

ON DEMAND

ENABLE QUERY REWRITE

AS

SELECT i.ord_ord_id AS order_id
MAX(TO_CHAR(orderdate, '‘MonthYYYY")) AS orderdate ,
SUM (i.quantity * p.unitprice) AS total

FROM orders o, items i, parts p

WHERE o.ord_id =i.ord_ord_id

AND p.part_id = i.part_part_id

GROUP BY i.ord_ord_id;

oJ7]lA] CREATE MATERIALIZED VIEWiZolA ARSE= & A3 EA}

* BUILD IMMEDIATE

[¢

] A4 Materialized ViewE A= AJHdA ol9 #HHHE HolElER 3
== 3l 7)eolth

e BUILD DEFERRED

Materialized ViewE A& 3t%, 1 <kl dlo]els /422l dlo]glmo] 27} <

& WA s 2F) FYAER s S5l
e REFRESH

REFRESH Z& ¢abZo] Materialized Viewe] tlo]ElE 9x], o}¥ A Refresh
SEAE AFES e wWetelth. Refresh 25 718 we ofd el
Refresh91#], oJ® #hHOo 2 Refresh® =47} 7I&=ofok sttt Refresh *Hol
+ On-commit ¥}'HZ On-demand ¥4 2 77} 912w, On-—commit< 7]%
ol8o] Commite] dold ul Refresh7} dojute Wete]w, o= 1709 Elol&:
COUNT(*), SUM(")# 2& J3 g7t #AsAY, Materialized Viewol
dgte] = A, Group by&el A€ A dis] COUNT(col) &7t 715
7359k Abgo] 7hssltt

olo] W]l On-demandw Ab&A7F Refresh® s ## sf717 <
DBMS MVIEW #71A(REFRESH, REFRESH ALL MV ,RE FRESH
DEPENDENT)E 33t9lS w dojdtt, wd Materialized View”}F On-
commitol] 93l Refresh® iAW 1 th32] RefreshE°] AlertSID.log 3z}
Trace #¥el d2lg @717 ¥=A AEH o= HAdaor g}t v Commit Al

N2 T
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el Refresh7t o8& &3t A (Edolx gpdolA A7t 7hssitt), AHAE

= DBMS MVIEW #H7]A & Alg-3te] Materialized Views tA] 7 3tedok gt
ot o] A9 7] A7HA= Commit Aol Materialized View Refreshe &
AetA] gt T3 Refresh® st WHdle FORCE, COMPLETE, FAST,
NEVERS®] 47FA17} it}

- COMPLETE: Materialized Viewe] #<]ol w} Materialized View<]
glole} AA7} Refresh¥ & Aoz, ATOMIC REFRESH= TRUE
°} COMPLETES. 2 A% 7o, o] ATOMIC REFRESH
=FALSE°] 1 Force® AA3F 79} 2t}

- FAST: A2 doleb 4 wjrltt H724 02 Refreshd e Wete g
Direct PathUr Materialized View Log& ]ﬁﬁhﬂr

- FORCE: ©] 7% WA Fast Refresh7} 7Fs3t#] A%t & 715std ol &
Zﬂ.%éb‘, ol ¥ Complete RefreshE 283t}

- NEVER : Materialized View®] Refresh& #A|714] L=th.

* ENABLE QUERY REWRITE

o] FAlo] Folxfokut Oracle8i= 999 SQL= A& wW Query RewriteE 3L
Atk vk MV AGA] ol & A8k 22 75+ ALTER MATERIALIZED
VIEWE o] &3t HAtes g},

e AS

Uuk ViewY Snapshotd® AS T+ Holl Bast A3 21E5S 7Iedtt.

iy

ATHA|  ZE|Oto|X M SHMEEE Refreshst?|

Materialized ViewdlA Al&-EoA= Query-Rewrite 715 712 Cost-
based §EWlo|AS 2te 2 & Ao|7] wjid RE Ho|Eo HIe EAYHE
FEte] Aol Al AlFshe A F3 Fosit did e2tE 27|k BE SHAE
of gt BAAEE sl ANALYZE W&HAE AMEstAY, DBMS UTILITY
°] ANALYZE SCHEMA Z=2A]#, & DBMS STATS 7|2 & o] &3ttt o}
9] PL/SQL Blocke SALES APP Agxte] RE Hlo]E3 Materialized
Viewe] A EE Tl dAlolt,

BEGIN
dbms_utility.analyze_schema('SALES_APP''ESTIMATE',15);
END;
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BEHA| - Query Rewrite2t Materialized View AFZ0{E =tol MK}

oAl SQL*Plus A2l AUTOTRACE ON EXPLAINS A7 3o,
Oracle8i7} 33 SQLE A 23] Rewritedte] Materialized ViewE AH&3IH &
2 g

SELECT i.ord_ord_id AS order_id,
MAX(TO_CHAR(orderdate,'MonthYYYY")) AS orderdate,
SUM(i.quantity * p.unitprice) AS total

FROM orders o, items i, parts p
WHERE o.ord_id =i.ord_ord_id

AND p.part_id = i.part_part_id
GROUP BY i.ord_ord_id;

ORDER_ID ORDERDATE TOTAL
1 December 2000 7768.25
2 December 2000 3000.2
3 December 2000 4623.5
4 December 2000 1207.5
5 January 2001 1001

Execution Plan

0 SELECT STATEMENT Optimizer=CHOOSE (Cost=99
Card=10000 Bytes=340000)

10 TABLE ACCESS (FULL) OF 'SALES_SUMMARY" (Cost=99
Card=10000 Bytes=340000)

o] Execution Plan< Oracle87} AHF8A 2.2 QueryE Rewritedtol MVE A}
ste] Querystla< Ho £tk g$o] Oracle8i®] Query Rewrite 7]%5< ©
ofZE|AlolAd W7 glol= MVE Al&dte 22X Queryel £% Fthol 719395
Kol T

6=HAl - Materialized ViewE Refreshst?|

ol9)A o 2 Materialized View= Refreshdto 24 7] % g|o] &) tiaf] &2 H
g dlolels =S 317] Ygteltt | o] DBMS MVIEW #17]4]¢] REFRESH,
REFRESH ALL MVIEWS, ¥+ REFRESH DEPENDENTZE Callglo 24
bttt g B0, o9 PL/SQL %2 SALES APP AHEARe] SALES
SUMMARY Materialized ViewE Refreshdle ¥Holt} |

o % oo

BEGIN
dbms_mview.refresh('SALES_APP.SALES_SUMMARY");
END;
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MZZ 8 HO0IZ ddAl

Summarye CREATE MATERIALIZED VIEW&e| 93] Ad==d, v-=2

A S AR, oty EA-E khpark summaryeshe Held ol& A|E o] &3} &
A 2ol 7144 et E3HS F8lE Materialized Viewel™, khparkelghs H]o]
E2ag o] 2o AAETAL 7H 8kt

CREATE MATERIALIZED VIEW khpark_summary
PCTFREE 0 TABLESPACE khpark
STORAGE(initial 20M next 20M pctincrease 0)
BUILD IMMEDIATE
REFRESH COMPLETE
ENABLE QUERY REWRITE

AS
SELECT t.month, p.prod_name, SUM(f.sales) as sum_sales

FROM time t, product p, fact f
WHERE f.date = t.date AND f.item = p.item
GROUP BY t.month, p.prod_name;

el SQLE mlFo] khpark summary MVE khparke|ghs Elo]&2u 0] 2
o1zl STORAGE 422 A€t & %27] EXTENTE 20Me] 2so]»~E
gaiton o] Ago]xd| vlolel7l BT AgE = Af 20MY o]~ 7t &
FE A MVE 7S} ol o] AA o] 9 Ao MV doleit =
T FAEY, ol vl ZE dolElrl Truncate & Al FAF IR E W4l
Refresh® W2M, Query RewriteZ} 7Fs3t == Enable® 4 St}

olwf MVellA Fal= g2 AS A o]sfolt},

a9 o)A Materialized View <l#12] Explain Plan< A XA},

CREATE MATERIALIZED VIEW SALES SUMMARY
TABLESPACE SALES_TS
PARALLEL (degree 4) <- Parallel Option A}-&3 4] 2 A
BUILD IMMEDIATE
REFRESH FAST
ENABLE QUERY REWRITE
AS
SELECT s.zip_code,p.product_category,sum(s.amount)
FROM SALES S, PRODUCT P
WHERE (s.product_id=p.product_id)
GROUP BY s.zip_code,p.product_category;

o] = Query Rewrite7} 7Fsstl whsolA glom, ol FEuCIAR dtola
Summary H°]E<l Materialized Views Al 7}e3l=% THET)
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o] 7% th& SQLZl tlsl Explain Plang AHEWH  th53} 2},

SELECT s.zip_code,p.product_category,sum(s.amount)
FROM sales s, product p

WHERE (s.product_id=p.product_id)

GROUP BY s.zip_code, p.product_category;

Execution Plan
SELECT STATEMENT Optimizer=CHOOSE (Cost=1 Card=2
1 Bytes=819)
TABLE ACCESS* (FULL) OF 'SALES_SUMMARY" (Cost=1
Card=21 Bytes=819)
PARALLEL TO_SERIAL SELECT /*+ NO_EXPAND ROWID(A1)
*/A1."ZIP_CODE",
A1."PRODUCT_CATEGORY",A1."SUM(S.AMOUNT)"
FROM "TEST"."SALES SUMMARY" A1 WHERE ROWID
BETWEEN :B1 AND :B2

o] Execution Plan< Oracle87} AF64 2.2 QueryE Rewriteste] MVE AHE
stod Querystia= Hol £t tl%o] Oracle8e] Query Rewrite 752 "
fEe] Aol WA glol= MVE AHEEe 24 Queryd] £= St 71ofatila2
Hof Fr}

o] Plane A#EH 7]% He]E<Ql SALES, PRODUCT Hlo|&ol tial] JOIN=
doA SUM #5 Fote SQL= APstHAA °] SQLE2 Query RewriteS

doA AyHoz SALES SUMMARY HolEE Parallel Queryg °©]8-35t
Full2 ¢lo] SUM #k= T3kt

71Z9| &A HIOIZ 0|2Al

olu] dlole}l 9ot A AlxEl A FA EHlES JHH dEolH o0& A%
Materialized Viewx & o]&3}azt 0}— 7%= Materialized Views A8t
SQLEZl ON PREBUILT TABLE ¥ F7I5t) Materialized Views A3}
=, ol AlZ% LEAEES ] BtEs ZE oplt),

o] 7% Materialized View2] o]&< 7]& Ho|& o]&3 FYsfof a1, HQa3t
SELECT®°] Materialized View Al THA] 7]&E ook 3ttt A= o3
2t}

¢}

CREATE MATERIALIZED VIEW sum_of_sales
ON PREBUILT TABLE WITH REDUCED PRECISION
ENABLE QUERY REWRITE
AS
SELECT t.month, p.prod_name, SUM(f.sales) as sum_sales
FROM time t, product p, fact f
WHERE f.date = t.date AND f.item = p.item
GROUP BY t.month, p.prod_name;

Materialized View 11



o] 7% Materialized Viewe ©] SQLEd <& mlg] Asteojx] Ho| &l A%
H, ol ¢ He]E<9l TIME, PRODUCT, FACT &3= ¥ZE9 Storage
Optiong 7HAa1 #7g=lojxit, E3k o] Materialized Vlew°ﬂ Ad2E YA
F= Aok ® o] Materialized Views IEAYE = 9lom, Materialized
View?] Hlolel= 7|2 Hol& WAA Aeor Ee 5oz AAREH Agd
o},

Materialized View AF2E 2[&t Query Rewrite

Materialized ViewE AGA171 $oll AFEAZE 7] Eo] &l tial] Al e x<1
o] A3t= Ana} s 49 Oracle8iE Query? Response Times & a7 ¢
sto] Query RewriteE %3t Materialized ViewE ol & 7FedtA 3ot
Oracle8i®] Query Rewrite 7152 9t th&9] 7]%5¢] Zasit}h. Ixadx 3
U E A OPTIMIZER MODE, QUERY REWRITE NABLED, QUERY_
REWRITE INTEGRITY, COMPATIBLE< initSID.oracl] A% gt}

T3 CREATE MATERIALIZED VIEW, ALTER MATERIALIZED VIEW
golo] ENABLE QUERY REWRITE 4% F7Fetth . Materialized view
A7 ekE FAE W=EA QUERY REWRITES] Alxg] Aglo] glojof 3t
o] @gto] Hojxw  FE|nlo]AE E SELECT ol thal Query Rewrite
pelstetl, B SELECT £i#vre] ozl CREATE TABLE ... AS
SELECT &. INSERT INTO ... SELECT &. Set Operator (UNION,
UNION ALL, MINUS, and INTERSECT)®] Sub-queryX= ¥3¥c}. |2¥
2| = Oracle8i®] FEInto] A7} YA Query RewriteE sH=A1E Ho| Fot,

m\m RO s \-n

HA FEmlolA = sl Queryel 271E UHE3HE Materialized Views 2ol
AstA & A AEAE AS Addd SQLE Hdsta, MVZE e 74
Materialized Views ©]8-3 Query RewriteE a3t

I F A5 SQLY Rewrite® SQL¥e] Cost BlwE Addste] thr] 2247 SQL
«1 H]go] o A= A& Rewrite® SQLES Adfsta ofd
Z Ho] &S o]43 SQLES A3}
222 o] Materialized Viewdl Query7} &73hs ZHE0] Eo] glojof 3l&=
AL Jé-’% 1ok, 1] agollA AmESERe] FEwlo]A= Materialized Viewel
o] HE 3 o]g3l= o] 79 HAY S o83l Query Rewrite
A

(228 2)Oracle 8 FE[Ot0|X2| Quary Rewrite
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@3k Query Rewrite® Summary?] <9 Querye] Aozt &3] LA
£ Afolth. o] oulEs WHERE A9 Join# Group byde| Z#o] s o
3= 74

SELECT t.month, p.prod_name, SUM(f.sales)
FROM time t, product p, fact f

WHERE f.date = t.date AND f.item = p.item
GROUP BY t.month, p.prod_name

HAVING SUM(f.sales) > 10000;

o] SQLE 719 Summary HolE& AHsH7] flste] oA ® Rewrite® .

SELECT s.month, s.prod_name, s.sum_sales
FROM sumtab s
WHERE s.sum_sales > 10000;

= HI

222X
SQLE HA7} H2o] A=A A Afst= H5 FEvtelA= FROM
A o]gte] Y] Fio] Materialized ViewE 3 2J3st= Z

g},
o] Query: Mg AT 2FALS 278E SQLEOIT

SELECT t.month, SUM(f.sales)
FROM time t, fact f

WHERE f.date = t.date
GROUP BY t.month

HAVING SUM(f.sales) > 10000;

o] 7% Prod month = Summary Table¢] )14l ml€ Z} Productel thsl
AgE & Fodo] 9ltta 7Fgsta, FACT HlolE32 PRODUCT Hlol¥e] 1:N #
A9l A% o] Summary Elo]E&& Month® Group by?d 4% 22 A3E A
I o] ol AT Rewritedtt.

SELECT s.month, SUM(s.sum_sales)
FROM prod_month s
GROUP BY s.month
HAVING SUM(s.sum_sales) > 10000;

Summary JoinBack
o2 SQL Query #°] Summary HolEo U] & AHE =3
Qe o] 4Y S ttE Dimension Hol B A& & A Fex] A

L
R
S

o)

<
el
R

o ooy
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Query RewriteE AAIgth & &9, 53 2t}

SELECT t.month, p.prod_name, SUM(f.sales)
FROM time t, product p, fact f

WHERE f.date = t.date AND

f.item = p.item AND

t.quarter = 3

GROUP BY t.month, p.prod_name;

o] SQLE2 sumtabel A &e t.quarter ZHE IR, ¢
Hierarchical 7% 28] t.monthol &&gttn 3chd o] Z e A
SQLE & Hol&<l Time HlE#S] Joing B3t Fald F+ U=EH
Rewrite®t}.

SELECT s.month, s.prod_name, s.sum_sales
FROM sumtab s
WHERE s.month in (SELECT t.month

FROM time t

WHERE t.quarter = 3);

Summary Rollup

SQLS Query”’} Summary HelEd AHAE SUM Valueir/} el wre
SUMS &3t 4% 2745 471 9938 Rolling up< °l€3t9 Query
RewriteE 3t}

SELECT t.year, p.prod_name, SUM(f.sales)
FROM time t, product p, fact f

WHERE f.date = t.date AND f.item = p.item
GROUP BY t.year, p.prod_name;

ol gAY il 2elAly

SELECT v.year, s.prod_name, SUM(s.sum_sales)
FROM sumtab s,

(SELECT distinct t.month, t.year FROM time t) v
WHERE s.month = v.month
GROUP BY v.year, s.prod_name;

o] 7% t.yesrE A7] 93l sumtabZ T Joine 3k, t.years 471 {3l
Rollup= ©]&-3tc},
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=

AA SQLEH 4 SQLEe] BT dX A ¥v AR HAEol e A% FHw
£ Materialized ViewE 3 9]sl= ZH3 Querye SELECT g|AE Fi
AR = 24, Materialized Viewe A5 SQLE 291 Z7o] UXA|sAl=
%A, Group by&dely Aggregate &5 F-o] dAsiAl= Fe=AE Hilstd
Rewrite %-& oA & W HEZ o] 4% Primary Key, Foreign Key,
Not Null Integrity Constraints7} 1= 7 Query Rewrite@ & & 71315
H =4 F AUk

SHIZ Z2P} HoRERS HA

/\P%XVP 233k SQL Query®e] SQLEZONA A3t 7% Ho]E& AlMESHA] &
. Materialized ViewZ AF2dlEE Rewrite¥ o] Materialized Views o] &
0?"4 ARE e A5 ARE 2 222 F U . o)d ASE uAZez v

S B AT WA & A

*  Materialized View ©Hlo|E}7} 71% Ho]E9] Holete} A|Ho] EUsIA]
e Aot & SummaryE 9 Refresh 2ol of® «elell ost
o 7Iggle e 4 Pending BHl W AY, Complete
Refresh® 843 2o% Summary o5 2 297} AAIE o] Fast
Refresh7} dofd 7-$-olt},

*  Summary H°]E°] 4 o} EAlSHA &= 7% HolE9 HolEE Ze
¥R, ol 7|x HelE9 Heolgrt 2= 0& W Rolling Summary
Oﬂ WA Sl ddlz 40 _E_x]oll:]-

o ElolRe WAL PR BAZ B Ak AF, 29HE Fo] B
PAYE AU A3E ofd A4 o] Fie] 2L P B0 B

Roll UpH A &=t

*  od o]fFE Summary HolEd| AR o] FEHAY FH et A
olt},

o] Materialized View7} AA4IE= WS Materialized View A4l A&

T e
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Materialized View Refresh

ol AL WHE wiH HolE AA 9 HolEt AAAEE Full Refresh W<,
DML &9l 9&l 7]1% Ho]E&9 Holel7t 42 winitt M7= Fast Refresh
ek, Full Refresh7t ¥o1d e 71&9] dolgts 2% fld(Truncate) ¥
Materialized Viewe] elo| wet & dvlo|etE ThA] A st Hetoln| Fast
Refresh= Materialized View Logell <&l ®17Z4H ALt 2834 wWetelt} |
T3 Fast Refreshe Materialized Views dA Aoz Frlsles WS o] &3}

o] 43,

d & E°], Materialized View7} SUM( ) g<oll gl A & Ao, A2
297 A9 A o] 2 71ES SUM() ahell A2 gho] F71=2 Al Wl
o} o] e 7] Hol B Fo] AA TE WA F CommitHE 7+ Materialized
View?] #te] WA= zIth o4& ¥WAHE Z2AA= DBMS MVIEW 374 E o]
43t Refresh®t}. £3] DBMS MVIEW.REFRESH ALL MVIEWS Z2ZA|A &=
L& Materialized ViewE Refreshit}.

RefreshE Adsl= W= ON COMMITZ ON DEMANDS] 271417} 9lo
o] A3 HHo] wel Materialized Viewe EFI= ZF H},

¢ ON COMMIT: COMMIT Alvult} Refresh7b dojuve Aoz 17] Hlo]
£S5 Aggregatedtil, Materialized View7} Z9Iut 7k A 9o A&
7Fesitt .

«  ON DEMAND: A}&#7F DBMS MVIEW #H7]X(REFRESH,
REFRESH ALL MVIEWS, REFRESH DEPENDENT)E A3 7
¥ Refresh® & 7 -5-°|t}.

vt Materialized View?7} Commit A& Refresh® Adlistd AtgAae=
Refresh ZRAIAZ A Aok gt} T3+ Refresh W of® HPH © 2 RefreshdA]
5 24 & Ut A7ldle YA AFstlxel, FORCE, COMPLETE,
FAST. NEVER®] 47}A]7} 9lt}. Fast Refresh® o4& uwj 98 H& duby
© & Fast Refresh’} Complete Refreshi .t} &4 wl2x]vt t}39] 7o A
go] Brbssitte ol
o wXZeZ Complete Refresh7} A&¥ ©]% Fact H°]E°] DLMe]
A A5
e MVZF 71z Hol&o tg JOINS zt=dl | JOIN H+& 7]%H o] Eo]
Viewd] 75
*  MV7}F COUNT(") gle] AVG (& Zt= A+
*  MVZF COUNT(M< SUM () glo] VARIANCE(x)9 2t= 73§

Refresh % % wlul2 Materialized View7} A4 E£E W7 (Drop, Alter)®
735, Azt EA|7F A7 7%, Dimension o] &0l oj® W37} le A% MV
Hlo] &2 Invalid Aelol] wAA =&=d, o] 4$% ALTER MATERIALIZED
VIEW COMPILE W#E E3a] Materialized ViewZE RebuildalioF 3t} o] A
# Summary o[5S fA8HE A o 2= DBAYAIE 2 8¢ & 3
t}. 53] HoJElE A2l Loadingdhe &4 o2 A&A o2 Updatedtr] 913+
A9 At AYor wEe FHeR ke Fk vk ol& 98 DBAE
Summary Hl°|ES WE1 FA3E o= FEe] A7te] AQEEA Fo FH
£ A 3] goteta glojof gt
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Troubleshooting

ORA-905

et #A 8.1.x o] AdA Index-Organized Materialized Views & wj gt
Attt Oracle8i o] ddl= CREATE MATERIALIZED VIEW+=
ORGANIZATION INDEXE 7} 4 g9t} o] wWHef|A IOTE o] &3t
Materialized ViewE AdA17]1= ORA-9055 ‘?——_}‘g’\]ﬂ‘jr.

* Hlo|2 ddES fsto]

SQL> create table t1 (
2 coll number primary key,
3 col2 varchar2(255));
Table created.

10T 44Z 2I5tof

SQL> create table t1_iot (

2 coll number,

3 col2 varchar2(255),

4 constraint t1_iot_pk primary key (coll))

5 organization index tablespace userdata

6 including coll overflow tablespace userdata;
Table created.

*10T MV 442 2I5tof

SQL> create materialized view mv_t1
2 organization index
3 as select * from t1;

Materialized view created.

*|0T MVe| Overflow XI™g 2504
SQL> create materialized view mv_t1_iot
2 organization index
3 including coll overflow tablespace userdata
4 refresh with primary key
5 as select * from t1_iot;
Materialized view created.

- cole} SMLizlel HAS S5t ol

= =

SQL> select table_name, iot_name, iot_type from dba_tables
2 where owner = 'TEST'
3 and (table_name like '%T1%' or iot_name like '%T1%")
4 order by table_name;

Materialized View 17



TABLE_NAME IOT_NAME IOT_TYPE

MV_T1 0T
MV_T1_IOT 0T
SYS_IOT_OVER_24894 T1_IOT IOT_OVERFLOW

SYS IOT_OVER 24900 MV_T1 IOT IOT_OVERFLOW
T1

T1 10T IOT

6 rows selected.

* MVe| SummaryE =elstr| 2|stod

SQL> select table_name, master, can_use_log, refresh_method
2 from dba_snapshots
3 where master in (T1_IOT','T1";

TABLE_NAME MASTER CAN REFRESH_MET

MV_T1 T1 YES PRIMARY KEY

MV_T1_IOT T1_IOT YES PRIMARY KEY
ORA-12051

ON COMMIT attribute is incomptible with other options.

ORA-12054
Cannot set the ON COMMIT refresh attribute for the materialized
view.

ORA-12051% ORA-12054 =5 ON COMMIT Refresh® 3 4 ¢l 43
oz At Y SF/F AeAE RIsteior gtk ON COMMIT Refresh
AHEAI 9] Ak ALaE ShollA] AW skSiT.

ORA-928

missing SELECT keyword.

&2 FEe]A7F Query Rewrited AAIE of WAsh= 222 SET Operation
o] £of Sl& Afo dAT}. o] AL ALTER {(SESSION|SYSTEM) DISABLE

QUERY REWRITEZ Query RewriteE $lolAY. REWRITE(mv) 3IEE SET
Operationwtt} F-ofsh= wWeto] 9l
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ORA-12016

oo Ad TESTE SalA odE ZuEa. o s MV Log A4

Primary KeyE % 4% MV 444l Primary keys Select Aol ZFA|7]R

e 5ol

SQL> CREATE TABLE promo (
promotion_key integer ,
display_type varchar2(20),
promo_cost number,
promo_start date date,
promo_end_date  date)
pctfree O
pctused 99
tablespace dim
storage (initial 8k next 8k pctincrease 0) ;

Statement processed.

SQL> CREATE INDEX promotion_pk_index ON promo (promotion_key)
pctfree 5
tablespace indexes
storage (initial 8k next 8k pctincrease 0) ;

Statement processed.

Primary Key 7}
SQL> ALTER TABLE promo
ADD CONSTRAINT pk_promotion PRIMARY KEY (promotion_key);
Statement processed.
SQL> drop materialized view log on promo;
Statement processed.
SQL> CREATE MATERIALIZED VIEW LOG on PROMO
with primary key
(display_type,promo_cost,promo_start_date,promo_end_date)
including new values;
Statement processed.
SQL> drop materialized view promo_cst_sum;

ORA-12003
Materialized view ‘GROCERY"."PROMO CST SUM" does not exist.

SQL> CREATE MATERIALIZED VIEW promo_cst_sum
PCTFREE 0 TABLESPACE summ
STORAGE (initial 2k next 2k pctincrease 0)
BUILD DEFERRED
REFRESH FAST
AS
SELECT promo_cost, display_type FROM promo;

Materialized View
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FROM promo

*

ORA-12016

Materialized View does not include all primary key columns.

SVRMGR> drop materialized view log on promo;

Statement processed.

SQL> CREATE MATERIALIZED VIEW LOG on PROMO
with primary key

(promotion_key,display_type,promo_cost,promo_start_date,promo_end_date)
including new values;
CREATE MATERIALIZED VIEW LOG on PROMO

*

ORA-12026

Invalid filter column detected.

SQL> CREATE MATERIALIZED VIEW LOG on PROMO
with primary key;

Statement processed.

SQL> drop materialized view promo_cst_sum;

drop materialized view promo_cst_sum

*

ORA-12003
Materialized View ‘GROCERY". “PROMO CST SUM” does not exist.

SQL> CREATE MATERIALIZED VIEW promo_cst_sum
PCTFREE 0 TABLESPACE summ
STORAGE (initial 2k next 2k pctincrease 0)
BUILD DEFERRED
REFRESH FAST
AS
SELECT promo_cost, display_type
FROM promo;
FROM promo

*

ORA-12016

Materialized View does not include all primary key columns.
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