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Oracle Database 10g2]
SQL Model 7+

get

SQL EellM H34E Arke FElshe 22 1A o AP dUH 53] 25 (row)
el o] F27F B s SQL TEelM e L olggel v wizkE Yt Wl H st
T2 SQL JoinZ} Union 70| o8 % glon ojgdA ZAH =& 7,
AR, AR oA 5845 BAst7] o5t Oracle Database 10g+ &
e SQL AR &S destaby] f19k A1 A ¥ 02 SQL Model 71
= Ak

Model F#& 0] 43k0] SQLE] Select £ £330 24, #AF dolets thatd
oJzlo] ez A=)k oelole] gk TEH (formula) S A3 5 &L Th o]
P A e T PO R st 87 A& W oy}, ol AR A0S
a0 w2 AFete o 555 YT & Model TS AHS3IA 8522 $5
A EAZ AT, 45AdE LEE tos AAaa A 5 g
gl B} 11y Fe H23) 7143} volet 122 248 A I
/«1@ % Q& 7)%50] ATHUT Model 752 2488 R85} AR S
Fgalo] eet2e] g4 9 BeAS Fdeka dlolepo) s ofZ e Aol &

S~

O
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I

I
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SQLE= F-@da}7] ofe] Ak Aol wetreg] A gyt o & 5o AEE
A AEs AL AXE o] 24 aggregations T-AsHAW H3)
elf—join H+= union &5 AHESoF & ¢ AlF U B ARE ©he] A, WS
2hE 3gslr] 918l vloepo] A 942 AlLkE- <l (calculation engine) & 2

g 7L QIFUH oAt B wE 53 2 AT RdEe flaEl =EAel
AN e ERAQ XEHE Adshs AL A3 (e AT Q=

A7k oPd U,
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BE PCE dlolekE FAlel fElo] Bl Frolof dutt. 71 T shehe Yol E A
715 AT e 24 AaE 2 5 U gtk 28 AA G du
o] s foleh stelehs 3 dolet BEA oz v, A7) 44
SHAl 74742 PCell 1A% AL Sjdlo] EFojort Al = € A5 B 5 9y
ok E WE AFEE AFSHE ALAHEe] $AZ VEHD A8 S Ak A%
ehd A7 E S ol Y Th o dt HellA = uf, wlolebuo] A el Ht

ﬁ]Lx_l E L@Z;@ oz :rl—o—qﬂ/\ O]];].Dﬂ 1317\14/\76 oiao]ﬁo 77}74]

Oracle Database 10g°¢] Al &-8k= SQL Model 7-%= ©]-&3to o]2f3st A & 3|4
sk <= Q15U Model 85 o881 SQL SELECT £& &30 24 tjokst
ofEg Aol e At g Wedtetal T AFEE T AFHH Model e+
o]-g-st #2] A= thakd ofglo]d] JEHE A, TEHE o] &3] =5 T
ofglo] k& Fxakal Bt Aliks Falshs 3o 7lFs @tk Model & ©]
230 FEE o EelAlo] S 71EL] PC AXHTAIES}L AL 7S thAe
ofue}, B} P Aol &A1 EFME Ale Tk B AL 24s o]
Efufjo] Aof SR BN s, A, HEld S T

s A% — Model 7 ©]€3Fd SQL join % union AAFS] 2 8-& # 43}
gk 4= AlFUYTE Model T2 Btk % ¢args5 vlojgt 732& o]
SRR A ol 7hs Ttk 53] Model Tt AHEEHO. =4 2)4-
Z2AAL 3 dojel A @ Hkgl 31 (dlolelS Wk o Zy Ao
of EAlsta, dolekE Ae § 1 A%E HlO]E‘rHMMﬂ ETah=
e A otk A T2 5 A IIER & & 9lHYTh

o Y - etEe HE AP Ve AT gE Al Rl (Calculatlon
engine) ol B3l AX Hold 772 43S AT Th Model 74

Qe WY dug]E (parallelism) S £8 A28 AHLS *4@33
g3t

o A - dojete] At A S TR TAOE SO EA, A
Bl 2 EA)5k= dlofefe] YA B Hk A AFHTH

et
:OL_',
i,
ok
4>

2| ofZe)ol o] WA HolEplol AT TRIATES FoA B 4
S s, o2 S5 A% A0 A Y 0 e 5 Qe Hol

RS
B} 729 S8 EAIE AT s U
e
Model T+ o83t He9 Ad= Al 74 79 (partitioning, dimension,
measure column) &% W 3ko 4 thxlg ool & A et 4= &) 7tz
A7 fr8o] gdshz ool obge} 5tk
«  J}E]H (partition) — (22=2] Data Warehousing Guide®l] 7]1&%) 4
S0 g fAkeE o0 A Y A3 (result set) &) =84 BEE
AU 2EY = 24249 s S S A ofHol 2 FHgth
« ¢l (dimension) — FHE]A 2] 7HE A2l measure cell & 4 23
o Zbze) AR S @ Ao, Al I 22 S5 F gy
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e Measure — ~E} A7)} (star schema) 9] fact table 3 FAFSE A1 S 2t
HYTE Measure:= AW 0 2 mj& = H| €3} 22 22} dloJelE A
ekt AR YT I W] JBEA QD A (cel) > BRIl S] 29
< &3l AT 5 QlHFY T
oA 7hS o]-83F AAF = (computation rule) & 7 9)8la, o] F o] g3lo] thatd
ojfloleA xEHE AT 5 AFYTE Rule> A E 71E £Ak¢} FOR F22
= Ao A= Model ?——'ﬁ:% 1722l MODEL A} 7)50] A gshs 54
S5 dlojepo] Ao F3ke FElR Y, Y HE FE Ve I
7HA, S, HeEl e Zﬂ#ﬂ‘%‘:}.

ofell 17 SALES Hlo ] o Model & 283k /IE4 < AHdlE Ardsta
Sl5Yth SALES H|o|E-2 country, product, year, sales amount 52 ZA#-& 2+
FUO ofdf 2 Al FEOE UnolA IFUTE Ald SIS HolEE
partitioning, dimension, measure A% 0.2 53 A3}= BoJF 1 5yt St
FEL 200299 gt Prodl3} Prod2 #t2] AAFSE 9138 F 7H4] rules YERY 2L
Asyth 183 vpA e B2 SALES Hlo] 2ol 113 A g-sto] #AzlE st
A¥E BT lFUTE IHM SYP0E FAHA] ok FE-E Hlofefo] A
2HH A4 7P doleks, 592E BAE TS ruleZ5E 74]"}3 RERUE=
ou] . ofef ool A= ruleo] 2H2+e] B M2 285 a5 Farshr] 7] bt
.

s

|

Mapping of columns to model entities:

Country | Product Year Sales
Partition Dimension Dimension Measure
* Rulss:
Sales{Prod!. 2002) = Sales (Prodl ,2000)+Sales(Prod1,2001)
Sales(Prod2, 2002) = Sales (Prod2, 2000)+Sales(Prod2, 2001)
* COutput of model clause:
Country | Product Year Sales
Partition Dimension Dimension Measure
A Prod1 2000 10 N
A Prod1 2001 15
A Prod2 2000 12
A Prod2 2001 16 | Original
B Prod1 2000 21 Data
B Prod1 2001 23
B Prod2 2000 28
B Prod2 2001 29 ]
A Prod1 2002 25 ]
A Prod2 2002 28 | Rule
B Prod1 2002 a4 Results
B Prod2 2002 57
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Model 0] Ho] &9 HoJElE AH Ho]EsEAY insertahA] Zths A%
g A a7t Ut o] &S] & WA sk ™ Model 79 38 A& o]
23] INSET, UPDATE, MERGE 7-2-& A3 & o} gk},

Jiz 8

A571) SQL Model 7] 9% 21esb s ugheuie. 7152 #9sp o)
sfstele ) TAH AL BT Ak o] $A4 2 LA R of
A% 53l Model] 73} 79128 GAM 2 e elAlol A Modelol 3

i,

d2E7ee ANE e AN, o8 VS g i Ao o7& a5l
FU ofsl & 571 flell, e Oﬂxﬂt Oracle Database 10g$} $H7 | &%= A&
dloletE 7Rko® Fg Yt} of 7)ol A AHE-5<= Sales History (SH) A& A~7]v}
= HZYUA QA A o ZE]A o] oA A5 AFEEl= AEF A7) wf(star
schema) QJU T} SHE| HE go] & (fact table) o= AAA A4S S8 7HAAES
Fufjah= gk A2 G A ] ML= s|AEe vlolebr A E o] JlE T

7|2 Syntax

Model -] 71322411 syntax7} oFgj e} 25Utk ool 71=¥ g o]sle]
F7H 02 A8 4 Q1= syntax ofol§lo] QIAINE of 7] A= 7 S A Q]
Fuks A= o2 gtk Model 792 SELECT ol ¥3d B&
(ORDER BY #¢])o] 3 o]5of mpxjuto 2 A s},

R

<prior clauses of SELECT statement>
MODEL [main]
[reference models]
[PARTITION BY (<cols>)]
DIMENSION BY (<cols>)
MEASURES (<cols>)
[IGNORE NAV] | [KEEP NAV]
[RULES
[UPSERT | UPDATE]
[AUTOMATIC ORDER | SEQUENTIAL ORDER]
[ITERATE (n) [UNTIL <condition>] ]

( <cell_assignment> = <expression> ... )

M= hjolet

ola] = 571 Y3ll, Oracle 10g2] Sales History (SH) W& A7|vl= Ao 2 sh=
HE A8 A4S U wesle] RS sales_view F+ ZF = 7P
AE 9] product sales abs & W2 Tk A9LE HoiE U sales_view
1R 78] Z5-(row) & Zi= HE g o] E (fact table) ZFH A/ =m, ot o}
o] g el ch

HU
mr

frorn

m\l
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CREATE VIEW sales_view AS
SELECT country_name country, prod_name prod,
calendar_year year,
SUM(amount_sold) sale, COUNT(amount_sold) cnt
FROM sales, times, customers, countries, products
WHERE sales.time_id = times.time_id AND
sales.prod_id = products.prod_id AND
sales.cust_id = customers.cust_id AND
customers.country_id = countries.country_id
GROUP BY country_name, prod_name, calendar_year;

9] T-H-¢] materialized viewS A8 Q. 2FE A A8 Aol A A2 A=
285 AIRS E 5 5 olE Y B 22FES] summary management 7|5
0]£-8}o] materialized viewS AHR8HE 2 o212 A5 A=A S = gl U Th

3 I Model T2 OiIx]
Mordel] 5L A A o2 U 2 - 42190 2 5 S1gne ofd) e

F 7 AT wE S ARtskaL, ARRE AdE 7Rke ' A2 AlEe] viES @ﬂ
Zgt,
SELECT SUBSTR(country,1,20) country, SUBSTR(prod,1,15) prod,
year, sales

FROM sales_view
WHERE country IN ('ltaly',"Japan’)
MODEL RETURN UPDATED ROWS
PARTITION BY (country)
DIMENSION BY (prod, year)
MEASURES (sale sales)
RULES (
sales['Bounce', 2002] = sales['Bounce', 2001] +
sales['Bounce', 2000],
sales['Y Box', 2002] = sales['Y Box', 2001],
sales['2_Products', 2002] = sales['Bounce', 2002] +
sales['Y Box', 2002])
ORDER BY country, prod, year;

91 0] A% A7k ofel g Bk

COUNTRY PROD YEAR SALES

Italy 2_Products 2002 92613.16

Italy Bounce 2002 9299.08

Italy Y Box 2002 83314.08

Japan 2 _Products 2002 103816.6

Japan Bounce 2002 11631.13

Japan Y Box 2002 92185.47
9 AAAE Fo) dolept 71 1Eo R FEA Hof Yon, Ao )
£ ddes 3EY7F ARH as IR1E F AFHH A= HE dHojek=
200138 vHEo g g, 2002'd T 71 o] 3o thet Bo] AEHE F% A
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T2 Acel) o] A FYth 3 HA £ “Bounce” 2h= H]H 2. A9 2] 2002
W uES 20009 9 20019 wiE=o] AR Qo lEYTh 7 A B2
2002 Y Box 2] mi&o] 20012} -4 st Ao w g olata QlEuth Al A &2
“2_Products”2F= A2l 2002 wiES 2002 Bound®} Y Box Wi&e] A=
@Yt 2_Products 9] ®l& glto] ko] F 744 2EEEFE JAAHEE,
2_Product &+ #-83t7] o] ¥4 Bounce ¥ Y BoxE 13+ &5 Aaalof &

Sz
9 A e e e BaE B et Yk

e MODEL 7|9 & t}2of AFE5+= “RETURN UPDATED ROWS” T#%
o] g3ato], o] F A M= AFEHAY Pdlo]EH = (ROW)THS ®E
BT A3t = QlF Ut o] S A2 ALk gvks Eslel=s A
HrFFast A &Y ofd &UlE oA A= RETURN
UPDATED ROWS it A1&54 0 2 AME-shA € ATt

«  RULES™ 719] == HE=A] B o shA] ko), 757449 < slaf 29
A ZAHFUT

o 9 AA|o)AE= ORDER BY 0] HIEA] =
S} B 5 g7bE gk o

stol EFAALITh

M7} gho| HE

i)
ko
Ol
ol
X
52
I, oy
W
ful
Ol
ol
N
o
q,
>~
=

thS- 07 SQL Model oA A (cel) ¥ #t(value)S Fxah= vl Yol tha) A=t
Yt} SQL Model 22 Atz &-8-3te™ cell reference ¥4 ol sk
FH o7 QT

Positional Cell Reference - EF2! Mlof| CHSH H2 U AHGJ0|E
Bounce A& th3t 20008 =9] Italy A% wiE 3t 1002 WA 1A 8l= 4
-5 7Pl At ol oF 22 Al E AREste] Ao ghs dlolE g = JlE Yt

SELECT SUBSTR(country,1,20) country, SUBSTR(prod,1,15) prod,

year, sales

FROM sales_view

WHERE country="ltaly’

MODEL RETURN UPDATED ROWS
PARTITION BY (country)
DIMENSION BY (prod, year)
MEASURES (sale sales)
RULES (

sales['Bounce’, 2000] = 10 )
ORDER BY country, prod, year;

COUNTRY PROD YEAR SALES
Italy Bounce 2000 10

9l Al EET A E “positional cell reference " AFE-3F1 51U Th
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“positional cell reference "o A= & 2] (expression) o141 2] A (position) &
715 0% Alo] Fxsh= gkt TS di-g-A17YTh 229 DIMENSION BY
o 7k e e TAHS Felgnk 9 Aele A 3 iA TAML
‘prod” Hullde], - HA XL “year” tulAdel l-3-HUT

JHoll+= Bounce #1%2) 2005 % Italy #912] wjE&S 2002 AAsluA} sF+=
A5 A JAITE A E F2l7 ok o Ay th

SELECT SUBSTR(country,1,20) country, SUBSTR(prod,1,15) prod,
year, sales

FROM sales_view

WHERE country='"ltaly’

MODEL RETURN UPDATED ROWS
PARTITION BY (country)
DIMENSION BY (prod, year)
MEASURES (sale sales)

RULES (

sales['Bounce’, 2005] = 20 )

ORDER BY country, prod, year;

COUNTRY PROD YEAR SALES
Italy Bounce 2005 20

o

91 Aol A TEE 200595 gE 23] 930 of o]l Az A
& 3T

o U] EIH E oSS 98l A= A Adsk= -5, positional reference
EEF 3 (FOR -?*i"ﬂ A= SR Ay eh & ARg-sloF St
posmonal referencef of#o]of] t3t update} insertE FA|ol &-&3yt} o7
gk 2= “upsert” ZEA| AR E FEU T

Symbolic Cell Reference: C}5=2| Alof| CisH H2 % HO0|E

o]Hell= tal] 1999 ©]% Bounce Al3&2] wiE vloJelE Qo] Este 2l 2
el ATk ol AN E ltaly 4103 G 1008 WASHES ik 44
A7} oo} AEH TR

SELECT SUBSTR(country,1,20) country, SUBSTR(prod,1,15) prod,
year, sales
FROM sales_view
WHERE country='"ltaly’
MODEL RETURN UPDATED ROWS
PARTITION BY (country)
DIMENSION BY (prod, year)
MEASURES (sale sales)
RULES (
sales[prod='"Bounce’, year>1999] = 10 )
ORDER BY country, prod, year;
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COUNTRY PROD YEAR SALES

Italy Bounce 2000 10
Italy Bounce 2001 10

19 #Agl+= “symbolic cell reference "5 AF-8Fal 215U T} Symbolic cell
referencedllX= EF SQL 2T+ o]gato] XEHE 283 43 Aok
oluf <, > IN, BETWEEN# 22 2715 At Zlo] 7hsduth 9l Agelx e
BounceZ A|EH O 2 31l A%} 1999 0]5¢l Ao tjste] ¥HHE 2 g3t
AFHTE o] 9 & W o ® el - eE ARESte] oY 7|9 AlS wAlel A
g el

Lil

231 Symbolic reference s W-$- 78 alAuk 7]1& AL U0 Edls -2 AL
LYt} Symbolic reference & ©]-g38F0] A28 A-S WA= A2 BT
o} (of: &5 jE2] oSS 95t A2l AA). cell reference”} T4 oA symbolic
notation AFE-a= 79 THe)= Qlgo|E 2Hjuks =8t} FOR £2 2
stehe Wl EEF ARget] o2 /9] A A Wl tiaiAe SRR
4 Aok sz

ciel F2|E 29It Positional/Symbolic Cell Reference

offlell= ol soll AA oI 7S =7} of2f 7|9 AlEel v v wolEE 4
dlo|Eskar, 71 AvkE 2w AR sk AeE A aAth 9l 258 E
Egete AUE 0% fﬂ X}Eﬂ Tz ARn sl Aol B AE Al

3

ek 2ol WA ERAYITh o9 o] FozH dolet H
ggew oma ke SQL B TS e 3y
2% A%»m. 5 7b 71 AFA et ghe Qo Eaka AEe AFL insert
o] obehst sLleh. AL 9] FA & Fastalz] vk

SELECT SUBSTR(country,1,20) country, SUBSTR(prod,1,15) prod,
year, sales
FROM sales_view WHERE country IN ('ltaly','"Japan’)
MODEL RETURN UPDATED ROWS
PARTITION BY (country)
DIMENSION BY (prod, year)
MEASURES (sale sales)
RULES (
sales['Bounce’, 2002] = sales['Bounce', year = 2001],
--positional notation: can insert new cell
sales['Y Box', year>2000] = sales['Y Box', 1999],
--symbolic notation: can update existing cell
sales['2_Products', 2005] = sales['Bounce', 2001] +
sales['Y Box', 2000] )
--positional notation: permits creation of new cell
--for new product
ORDER BY country, prod, year;
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COUNTRY PROD YEAR SALES

Italy 2_Products 2005 34579.63
Italy Bounce 2002 4928.65
Italy Y Box 2001 15177.7

Japan 2 _Products 2005 52563.55
Japan Bounce 2002 6443.77
Japan Y Box 2001 22297.76

20014 o] F-9] gt ME dlofebel]l EAIsHA] 947] wlEell, 2002\ = 1 o] 59
5 A&t A AEE Aol insert FUth A2 AlFETEo] FoH Afel=
TR 2 A2 Ado] insert HUTE 9] A2 Al WA EZE o)A '2_Products'

= AZE Aol 200590 sl FeH AR o] 5 98 AHEL- Alo] insert
F AUt 2002 Bounce AlEE o2 sh= 3 WAl 2] 4% positional
notation®] A% o A Z-g- Ao insertg Ut Y Box & tho2 st F+
A 2] 7¢-o= symbolic notation®] AFHEE 2™, 2001 'Y Box'of| th3t ko]
oln] AR dF Fholl tiste] HulolE #dvhs I F YT 20054
'2_Products'& W02 st Al WAl &2 positional notation ©] AFEE| QO PR
A 22 Ao] insert Lt

ES2{9| 2= &H0j] Multi-Cell Reference Z&3}7|

9o AHIIEL 25 LEPY FH= ol multi—cell reference S AFE3H
dota YTk 2EY Y 95 el multi—cell reference & 4
aggregate 5 o]-gato] ofe] Ao ghs T ghor Wdkehs AYS —’FS(HEHO?
st} o] OLAP aggregate (inverse distribution function, hypothetical rank,

distribution function ), statistical aggregate, AF&A} A 9] aggregate ¥ 5=

EFohs B T agaregate FE5 AHEE 5 AUt

Italy #1431 ¢] Bounce #l&°f ot 2005 mi& o= (sales forecast) k=, 19993
5 200197-4 2] 7|13F Fo] Hofl v el 100 Y3t gto= A= A7t
ofgf o} Ytk

SELECT SUBSTR(country,1,20) country, SUBSTR(prod,1,15) prod,
year, sales
FROM sales_view
WHERE country='"ltaly’
MODEL RETURN UPDATED ROWS
PARTITION BY (country)
DIMENSION BY (prod, year)
MEASURES (sale sales)
RULES (
sales['Bounce’, 2005] = 100 + MAX(sales)['Bounce’,
year BETWEEN 1998 AND 2002] )
ORDER BY country, prod, year;

COUNTRY PROD YEAR SALES
Italy Bounce 2005 5028.65
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9]¢] Aeloj A= BETWEEN %7& A}g-51o] ZH2 o] o] 9] AL A
2|

O =
S
&1L, MAX() grE ol8-8hof & gh= st

30 aggregate - EET Y] 5 Follnt 289 5 QlF YT aggregate §
o AFE-E &= QA (argument) 2= A (constant), HFIE W<~ (bind Var1able)
MODEL %2} measure, == o] 52 ¥33H= 332 (expression) ] AHE7}

S,

CV() & 25 & AlAS S5l 215 &2 24 012517

CVO & 2599 A5 ol 499 multi—cell reference & 5 FOE HA
Sh= 715 AlFehs WS AEE BYU CV0 §5F olgate] )$- s
ML frleh multi—cell £EHE 7 5 JFUH CVO &+ SQL join}
AR A S 7HAIA R, AR B staL ofssly] Atk FHA Rl RS AT

Italy %91 ¢] Bounce A3l tist thd 748 wi& ghs ol Edfof sl A9 X
7)) At 714 AR wlE2 dlY A% ‘Mouse Pad’ ml&E §AI9} dld A=
9]'Y Box' W& 9] 20%% 3t gto = Ayt ZAw A7) ofel o} 25Tk

SELECT SUBSTR(country,1,20) country, SUBSTR(prod,1,15) prod,
year, sales
FROM sales_view
WHERE country="Italy'
MODEL RETURN UPDATED ROWS
PARTITION BY (country)
DIMENSION BY (prod, year)
MEASURES (sale sales)
RULES (
sales['Bounce’, year BETWEEN 1995 AND 2002] =
sales['Mouse Pad', CV(year)] +
0.2 * sales['Y Box', CV(year)]

Kl
2
=

)
ORDER BY country, prod, year;

COUNTRY PROD YEAR SALES
Italy Bounce 1999 7681.51
Italy Bounce 2000 9586.286
Italy Bounce 2001 21587.916

EE A AREE T S CVO e 5 3ellA as o s 4o A o
A ke vkskehu ) 2822 2= ko] Bounce'?} 199918 % 5
o] EAA L v 2 vk

sales['Mouse Pad', 1999] + 0.2 * sales['Y Box', 1999].

AN

d

B E 2589 5 &) Bounce'? 20004 #Fx28= A5 5 &9

Axe gt gayth

sales['Mouse Pad', 2000] + 0.2 * sales['Y Box', 2000].

24

CV(Q g4+= gl 7] (dimension key) & Q1A (@argument) 2 AFEEU T A=
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AHESEA] 931 CV () 85 483 7 -9-9l|+= positional reference”} AR Ut}
A 07 yEHE v 22 FHE gy

s ['Bounce', year BETWEEN 1995 AND 2002] =
s['Mouse Pad', CV()] + 0.2 * s['Y Box', CV()]

919] A3l (EAAFORE 1995904 20025744 9] 717k0] BT e 31 9]
o) wal) 1999-2001d 1k gheto] BAH T Q& FEeA7) vk, of
Blo] 3] 1999200111 713ke] Blo]ebabo] EAIsk] mE ek 91 Ae)el
Eipelo] f4.2 2] S8 BAol A dolEtutt g welel 22

A g3

227} A (inter-row calculation) S $JgCV (2] &&

CVOE o]gstof v A 4 (expression) = B L 5 FHTE AE &

to fF flr

e

o] CV(year) #toll thall w4l AnkE 3ka 1 A4S o] §-3to] dlo]et A9 2
ShowE A2 4 Ut Z, 4 F2E 98 CVea) -2 ek AL
et 2d Ao vlofeks ollashs Aol ZFs gy,
o]ief| = Ttaly X912 'Y Box', 'Bounce', 'Mouse Pad' A|3¥o] th3t < ¢h¢] wi& A
FES ARt S A E Aok ¥ A3t obg o) sy
SELECT SUBSTR(country,1,10) country, SUBSTR(prod,1,10) prod,
year, sales, growth_pct
FROM sales_view
WHERE country='"ltaly’
MODEL RETURN UPDATED ROWS
PARTITION BY (country)
DIMENSION BY (prod, year)
MEASURES (sale sales, 0 growth_pct)
RULES (
growth_pct[prod IN (‘Bounce','Y Box','Mouse Pad'),
year BETWEEN 1998 and 2001] =
100* (sales[CV(prod), CV(year)] -
sales[CV(prod), CV(year) -1])/
sales[CV(prod), CV(year) -1])
ORDER BY country, prod, year;
COUNTRY PROD YEAR SALES GROWTH_PCT
Italy Bounce 1999 2,474.78
Italy Bounce 2000 4,333.69 75.11
Italy Bounce 2001 4,846.30 11.83
Italy Mouse Pad 1998 3,055.69
Italy Mouse Pad 1999 4,663.24 52.61
Italy Mouse Pad 2000 3,662.83 -21.45
Italy Mouse Pad 2001 4,747.90 29.62
Italy Y Box 1999 15,215.16
Italy Y Box 2000 29,322.89 92.72
Italy Y Box 2001 81,207.55 176.94

9 Aol Wl RO Z 3EAJE Ftelli= NULL gkl REBHE Q-5 FarshiAl L.
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Al tigh 21 d A9 gro] EAEHA e A EEH S nullS W TR 1998
Holl&= A 7H4] A|1E 2% EA6H4] 29ke =7 19994 9] GROWTH_PCT AAF 4
Y= 25 NULLE A5 54T

“ANY 7|9ISE KGRt Sl 71= 2 g

= Jt= ?i’&z}—e‘ Model 78] A Fzel A-8-317] 913l “ANY” 7|91 =5 A}
£k = Gyt ko] Ao A “year between 1998 and 2001” &) A& o} £}
o] thx|sh= Zlo] 7 Fyth

SELECT SUBSTR(country,1,10) country, SUBSTR(prod,1,10) prod,
year, sales, growth_pct

FROM sales_view

WHERE country='"ltaly’

MODEL RETURN UPDATED ROWS

PARTITION BY (country)

DIMENSION BY (prod, year)

MEASURES (sale sales, 0 growth_pct)

RULES (

growth_pct[prod IN ('‘Bounce','"Y Box','Mouse Pad'),
ANY] =

100" (sales[CV(prod), CV(year)] -

sales[CV(prod), CV(year) -1] )/

sales[CV(prod), CV(year) -1])

ORDER BY country, prod, year;

COUNTRY PROD YEAR SALES GROWTH_PCT
Italy Bounce 1999 2,474.78

Italy Bounce 2000 4,333.69 75.11
Italy Bounce 2001 4,846.30 11.83
Italy Mouse Pad 1998 3,055.69

Italy Mouse Pad 1999 4,663.24 52.61
Italy Mouse Pad 2000 3,662.83 -21.45
Italy Mouse Pad 2001 4,747.90 29.62
Italy Y Box 1999 15,215.16

Italy Y Box 2000 29,322.89 92.72
Italy Y Box 2001 81,207.55 176.94

oJAH ANY 7|91=F& AREete] #gl S wAste et (dloler Ao W7t
19984 20019 0.2 FdsHA A 2R) sdst Aopr) wighg S #e1ed 4
AFYTE

NULLE ¥3ehs B v e A xel X3ses o 1 218 ANYE AR
sk & 315U symbolic reference o4 “IS ANY” &S ARE-shd gy t)
ANY 7|9 EE AFE-3PH positional/symbolic notation “+ 7}A4] 7§—°r BFAES A

9] insert7} E7Rsalch= Ao Z9]8kA) 7] vl o)
FOR £=9o| &&

FOR $:2% o] §3hel 9l TS AHgstol the] A2e A insert & 4 9)
U (FOR 782 28210 82 olvt 48 7hsehieh) ok LEel 371

1<)
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U,

RULES
( sales['Mouse Pad', 2005] = 1.3 * sales['Mouse Pad', 2001],
sales['Bounce’, 2005] = 1.3 * sales['Bounce', 2001],

sales['Y Box', 2005] = 1.3 * sales['Y Box', 2001] )

2] AE2] 2005 WE = o2 20019 WE FHRT}F 30% =& £XE 245}
AE

H19] 5 Foll positional notation-& AFHE-3F S Z A, 2005l sllFsh= A%

dlo|El7} insertH &= & ? AFYTE sk Rk o] gt W& AFgehE A Al
¥ T Rk TEYE ek steE el BaA Tk AlEe TRt
Ao 7)ol D o] 1@‘%‘%‘3 & 1 sk7] ofE& AUtk ofuj ofzfjg} o]
FOR F2& AHg-8to] 7HA st el 2 AL A& 7dE 5 dsUTh

SELECT SUBSTR(country,1,20) country, SUBSTR(prod,1,15) prod,
year, sales
FROM sales_view
WHERE country='"ltaly’
MODEL RETURN UPDATED ROWS

PARTITION BY (country)

DIMENSION BY (prod, year)

MEASURES (sale sales)

RULES (

sales[FOR prod IN (‘Mouse Pad', 'Bounce’, 'Y Box'),
2005] = 1.3 * sales[CV(prod), 2001] )

ORDER BY country, prod, year;

mE ke

COUNTRY PROD YEAR S
Italy Bounce 2005 6407.245
Italy Mouse Pad 2005 6402.63
Italy Y Box 2005 108308.304

519] F2lel A FOR 719152 Atalsel 7)Ee] Ealeks A9 ghito] Qo=
u, AN AL inserts] ) @itk meb e s 29 Gow) = 91 HUT
SR8 AL ok o BTk

SELECT SUBSTR(country,1,20) country, SUBSTR(prod,1,15) prod,
year, sales
FROM sales_view
WHERE country='"ltaly’
MODEL RETURN UPDATED ROWS

PARTITION BY (country)

DIMENSION BY (prod, year)

MEASURES (sale sales)

RULES (

sales[prod IN ('Mouse Pad', '‘Bounce', 'Y Box'), 2005] =
1.3 * sales[CV(prod), 2001] )

ORDER BY country, prod, year;
no rows selected

o]x] 8 FOR 3= w2] 352 $} positional reference = ©]-&-3)] o2 72] L5
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£ A8t Al S A ek (UPSERT 544 7-dshe) E24 &-8-gyth

FOR £ZE 0|28} value sequence?l| AM
A sk A& 2= T4 (sequence) FES twlld 7k (dimension value) & 4373 3t
= 8525 FOR F

FEZ BHY 5 UG

FOR dimension FROM <value1> TO <value2>
[INCREMENT | DECREMENT] <value3>

A T valuelZ value2S HYZ value3™Hs S7HEEAD) 8k Y5 AR5
OulA - A s 99 2w S ALgsle] TR AL Qldo|Ed ALY
insertdl= 2918 =& 0 7 th43}sk 4= 9l Ut}

T o 7=

11—

E52 XM2| &AM2 X1

A o7 FE= Model - oA G 2lE A= A2 (evaluate) HUTh
“SEQUENTIAL ORDER” 7|9) =& AHg-atd X5 ] A A& PA 4= 4
o8k 4= lssyth & “AUTOMATIC ORDER” 7] =5 Alg-abd ZHe] 9] 454
of whe} &ukE FAE 2 A ﬁﬁﬂ = Ak o] b EuTh Mode1°ﬂ b
EEe7F X ol A, Ao B A £AE Ashs

t} AUTOMATIC ORDER &A1& AFg-ste ol ¥ a&4 Y4yt o] 11 Eé
AUTOMATIC ORDER #4-& AFg-ato] 7 W fA B 3 o] BAM & A
AR =

NULL Measure®} Missing Cell

SQL Model & AHg-3l= ol Z2lAloldS P88k -4, Aol Fxel #dst F 7}
A o941 dEa ol dvk WA ofglo] Witoll EAfskARE NULL kol

S A, Tg]ar ofglo] uj el ofell EAstA] S Aol Q& AFUHTh cell

reference®] J& FZE 1 Qlou ofgo] i EAeHA] = AS “missing

cell’o]2} -5 Utk Model T2 7144 0 2 NULL gkell thafjA] M=) o 2] Az

l

= TaskA] ¢om mebA missing cell NULLEA gy ch e 22 dA,
= 7 Eof gd “IGNORE NAV” 7191= (NAVE “non—available value” & 2]

mgyth & 248 $5 5tk IGNORE NAV 54-E At Al4te] 7$- NULL
7} missing cell & A 002, #A4LE A 2] 49 Rl FAL (empty string) £ A
2 aHA Pt

REFERENCE MODEL

71& Aol thgt update 251, At Aol tish insert 2H= sk Tk of#lo]
£ Main SQL Model ©]2} F-51Hth Model T+ Main Model ©] 2] % ¢17] 718
o % FEHE kg of#|olE Al FskH o] Reference Model ©]2} #-F4th.
Reference Model> U%29] look—up table 4] 7|58t} Reference Model 2]
Y5 A2 Y& 2 (dimensionality) 2] ojdlo] &S TAlo #xg & dHYT
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oS 59, 4=9] | (profit projection) = 9138t Modelol 4] tax reference array £}
cost reference array & AFE3laL, taxsE 71 7|02 S TAA O 2 costE Al
F= 7|F0E sy oR Fxeh= Aol Theduth e 88 AL 3 oA
Reference Model & ©] &3] W3t #2& F+dE 4 55U °]A 7 reference
model, “ANY” 9} E 7= CV() 3 55 o] g3k -t Aesta fdst &

HE A 3EYTH:

ITERATIVE MODEL

MODEL 2] ITERATE 4= AHg-shd, 28e2E g sl
(evaluate) = Z1o] 7Fs @tk 53] o] EEH7F M & 432
5= A5 (CHA] Zal], of 2] 7)9) 252 E FAlol FaElok sk A
modelo] &-&gYt}t INTERATE 722 1A} argument) & &3l §H 3155 4|
A8} 2= 9] 2= T},

T xEY7F A E SlenkE v A2 =7] Aol Al et FREES sk &
AR FE 55 TN F AFUTh T8 270 UNTIL 7|91 =5 AHg-8te] 4
olF Yt} 9ol A= iteration g oA 2] Al gro] WstE V)E o R S A
ool & = QU TE 9 8ES UNTIL Z7 o)A iteration ©] A 2] gk} o] % zk
S FZxe] St dAYUSS A gtk = dA9 iteration number & 2233

o

A-st EE:LE”)Oﬂ ?543}% Aol AF7kA] 9] ‘QBV 21 A 95Utk Oracle
Database 10g+= SQL Model T-#-& o443l o]#st A& 343ty 5Tt
SELECT el 23t FejZ 85 Model 75 A3 dlo]ep|o] 1~ thx
A ofgo] =M Fakar, vl Jwstal 18 notations ]%3}01 zpzke] A
28 7 QA T o] ¢} o] o # A, H34E SQL join HE= union 78] AR

2 oAk A2 5L AHST 5 AU E LB 9] e H F4 9
g ABoR AYFOoRA AN 409 L 8 FARFE BessHe L] b5
Stk 22hge] Model ##& B3l A3sH= 38 2] Hel 452 B83tel A

Bl stefo] = 520 S e 5 Ak

eEbEo] Algshs A E ZHES 7IREe 2 s E OLAP 71553 Model &
7 &gk = dFULh B33 AL 715S SQL ol Fase = el
tlolet S = 601:/\3'}\]7] 1L DBMS -4 0 2 Hlo|ebE A2gt & 1 AE vk=
dlo]epuf|o] Aef W AFUTH AZ2 Model 7-E- H|Z=U A QI AAE
Egbeh= thokst T2 diojef|o] A o EfAlo] Aol A ALgo] 7k Tt

Oracle Database 10g2] SQL Model 7-% 17



APPENDIX: MODEL +=¢2| EXPLAIN PLAN

explain plan< &3 22}=0] Model& Aelsh= %ﬂ%——% A = AFHTh
Modelell4] SEQUENTIAL ORDER ¥E8& AHE-38H= 7%, “ORDERED” 2 T
Z|o] Ytk AUTOMATIC ORDER Model o4& EHA‘?#%MP“WQ
“ACYCLIC™ ¥+ “CYCLIC’ & ¥A|5 4tk &= ORDERED %+ ACYCLIC &
219] 7= go] v AS Frxstar, TEH ] 5 Foll sum, count, avg 2] W

aggregate 57 AHSE A5 ni— o2 “FAST 2} ZAE YT (o] A9 &
o] A7} vl w23 g A 0% S vhs ofulof|A “FAST” #lo]&o] 714
1=}

ORDERED ZZM|2}S 028t Explain Plan
EXPLAIN PLAN FOR
SELECT SUBSTR(country,1,10) country,
SUBSTR(prod,1,10) product, year, sales
FROM sales_view
WHERE country IN ('ltaly’,'Brazil')
MODEL RETURN UPDATED ROWS
PARTITION BY (country) DIMENSION BY (prod, year)
MEASURES (sale sales)
RULES SEQUENTIAL ORDER
(
sales['Bounce', 2003] =
AVG(sales)[ANY, 2001] * 1.24,
sales[prod !="Y Box', 2000] =
sales['Y Box', 2000] * 1.25
);
9 A= FAT Ao viA o Al Fo) ot o} FEyth

COUNTRY PRODUCT YEAR SALES
Italy Bounce 2000 36653.6125
Italy Mouse Pad 2000 36653.6125
Italy Music CD-R 2000 36653.6125
Italy Fly Fishin 2000 36653.6125
Italy Deluxe Mou 2000 36653.6125
9] F1e)7 AHESH= explain plang] A|2 0] obel s} ik

SELECT STATEMENT

SQL MODEL ORDERED

= WA 25O = oA multi—cell reference 7} AFEE L QloP R @Bk
2 o] Aol &l FAST methodE &34 L5t}
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ACYCLIC FAST Z2M|AIZ 0|&35t Explain Plan
EXPLAIN PLAN FOR
SELECT SUBSTR(country,1,10) country,
SUBSTR(prod,1,10) product, year, sales
FROM sales_view
WHERE country IN ('ltaly’,'Brazil')
MODEL RETURN UPDATED ROWS
PARTITION BY (country) DIMENSION BY (prod, year)
MEASURES (sale sales)
RULES AUTOMATIC ORDER
(
sales['Bounce', 2004] =
sales['Y Box', 2001] * 0.25,
sales['Mouse Pad', 2004] =
sales['Mouse Pad', 2001] / SUM(sales)[ANY, 2001] *
2 * sales['All Products', 2004],
sales['All Products', 2004] = 200000

);
F] o] A& Ay} ol o} Atk

COUNTRY PRODUCT YEAR SALES

Italy All Produc 2004 200000

Italy Bounce 2004 20301.8875

Italy Mouse Pad 2004 1342.86407

Brazil All Produc 2004 200000

Brazil Bounce 2004

Brazil Mouse Pad 2004 2344.7976
91 A7k A3 3t explain plan®] A2} o] ofef oF 5tk

SELECT STATEMENT

SQL MODEL ACYCLIC FAST

o] X cyclicdt JH9 FHFE 244 dom mEhA explain plan%
‘ACYCLIC" &2 AT & Ae]7p el A e 7 7 ex2dds
F WS 2 FAST method7F AMEH Sl & 5 Q154 T
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SRS (F)
NESEA LHT A4S 144-17
sy

Ch 2 &3} - 2194-8000

FAX 1 2194-8001

SRS uUSHE

MESEN GSET 0925 281
g U 65,75

i ERIE} : 8779-4242~4

FAX : 3779-4100~1
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CIEBOIA AT E4S 020917
ChR S AN 25 185

CHEZXS} - (042)483-4131~2
FAX : (042)483-4133

YA ST NHS 111817
YHErUY 05

tHEMS} : (053)741-4513~4
FAX @ (053)741-4515

ETONCPY
SNYAN ST S 1211~7

CHEZX S} - (051)465—-9996
FAX : (051)465-9958

ZEBOIA| HT YS 60-37

a5 =
2eMug 85
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FAX : (062)350—0130

2

a40f| A 2Hst E A0l
g e £FHE= MS3HI| 21510
22 A= T MAH 14574 =00 M
HE, 7Iexd, s 4

7Y MH|2E

A Sst AFLICE

HE =29

SARRE MAHE 1 080-2194-114
SAXREE WAHS 0 080-2194-080
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