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i Overview
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i Data Warehouse
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i Data Warehouse (Cont'd)

Back flushing

DATA WAREHOUSE

Cleaning — Reformatting ——=/--__

Databases /
LIFETTITLL
Updates/New Data

\Other D?ta Inputs

Figure 26.1  The overall process of data warchousing.
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Data analysis
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Snowflake/Star Schema

= ROLAPH FifEIEEEAtable - —{FEfact table F1 #{#E
dimension tables -
» —f%FERAStar Schema  » A FHSnowflake Schema

= Star Schema#ff/ydimension table—f i R EIERRAL » LIRS
» OLAPHYER—MHR Dk
= Dimension tablef iy T —fEH A& A - DUV Fact
table AN FRIY AN ©

= Dimension Table# Y& M4: 7] LU A —{Ehierarchy =g,
lattice (e.g., date -> (week, month) -> year) -
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Snowflake/Star Schema(Cont'd)

DIMENSION
DIMENSION FACT TABLE TABLES

TABLE BUSINESS RESULTS  FISCAL QUARTER
PRODUCT

~ PRODUCT QTR

Prod. No. QUARTER YEAR
Prod. Name REGION BEG DATE
Prod. Descr, END DATE
Prod. Style
Fipd:Line SALES REVENUE

REGION
SUBREGION

Fiqure 26.7 A star schema with fact and dimensional tables.
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Snowflake/Star Schema(Cont'd)

DIMENSION TABLES

FISCAL QUARTER FQ DATES
DIMENSION TABLES PR
FACT TABLE
J QTR BEG. DATE
PNAME PRODUCT BUSINESS RESULTS e S s
sk ND DATE
BEG DATE ¢
Prad. Name Prod. No. PRODUCT | '
Prod. Descr. te Prod. Name QUARTER
Style REGION
 Prod. Line No REVENLE
PEINE / SALES REVENUE
REGION

Prod. Line No.
Prod. Ling Name

Fiqure 26,8 A snowflake schema.
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Data analysis

i (Con’'d)

Dimension Attributes Measure Attributes
A& & R Sales
—H &k COFFEE 500
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Data analysis

i (Con’'d)

s SRV T E R 7o MEIE T - B2
{5 FH 4 S 4 Rk (G481 0 ) - BRSOk
JEE (A AL ph B Group By i B -5 i
TTHERE AR ©

= SQLAY R AR AR AT B 2 (R » BB
TPC-DiYJE% & & s+ H —64EHgroup by
1 =1{E34EHgroup bys - See table2 -
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Data analysis

i (Con’d)

Tuble 2. SQL aggregates in standard benchmarks.

Benchmark Queries Aggregales GROUP BYs

TPC-A.B 1 0 0
TPCC 18 4 0
TPC-D 16 27 i5
Wisconsin 18 3 2
AS*AP 23 20 2
SctQuery 7 5 1
el ol =] 27 A
2006 Z B L TS EL B 15 =EElE 13

Data analysis

i (Con’d)

= [ 7 COUNT, SUM, AVG, MIN, MAX > {EyE{’J%\
G P HTE TS %i'méﬁi fian
median, fEAEZE #

o AL 20 AT S A I AR ek - A
PAT et ((Informix lllustra)
« Init(&handle)
« Iter(&handle, value)
« Value = Final(&handle)
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Data analysis
(Con’d)

A114A2) -+ ¢ | Rank(&1) |M-tle(&1,3)| Ratio-to-Total| Cumnlative | Running-Sum
(A (Al (41,3
2 1 21100 3 2
4 2 5100 12 11
20 8 3 20100 53 a0
13 & 2 :
1 1 1
g 2 2
4 3 1
30 g9 3
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Data analysis
(Con’d)

Rank(attributeé L SR attribute B E - IREERTE
attribute/& - {E 2 &Y B & [Blrank (F4H) -

N-tile(attribute, N) : J&FTA attribute & M8 d A E]/ N7 N
EA - PR EE A R0k 2 B ERTER (1..N) -
Ratio_To_TotaI?attribute) L —EEE08% > attribute B [ (E R DART
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ZJE -

Running_Sum(attribute, n) : /NPANER—ZEEL§% 2 attribute[&
MBI MEER B IE -

Running_Average(attribute, n) : /NAER—EEE 5
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:_L Problems with GROUP BY

= SQLHYGroup By#ilt » 45 = (& F 2R -
o Histograms
« roll-up totals and sub-totals for drill-downs
 Cross tabulation
= Histograms
o —{iEhistogram/E Fl AR — LL IR S A A ] -
. f%ﬂg% - AR RS EBER SR - FTREEAUTE
EEIMGT IR
SELECT day, nation, MAX(temp)

FROM Weather RETERISOQL !
GROUP BY Day(Time) as day,
Nation(Latitude, Longitude) AS nation;
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Histograms

o 1EOLAP L& st ¥ H I FE—P YT » a2
HotiF o & A H - UTFoR > {HIEEH
AR R R -

SELECT day, nation, MAX(temp)

FROM (SELECT Day(Time) AS day,
Nation(Latitude, Longitude) AS nation,
temp
FROM Weather
) AS foo

GROUP BY day, nation
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* Roll-up Totals/subtotals for drill-down

= Roll-up Totals/subtotals for drill-down
o DI—FotHBEY ARSI IL FRY S8 E R - 2R
& P DA A S 4Ry L Y s 8 A
o E}FiE  See Table 3a, 3b and Table4 -
o Dltabled = » REREHVR SR Z(EHH
fir o Filgn & —{EfEAE A MAIN{E(E -
P& SRRFE ZANM{E S -
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Roll-up Totals/subtotals for drill-

* down(Con’d)

Table Ja.  Sales Roll Up by Maodel by Year by Color.

Sales
hy Maodel Salex

by Yeur by Maodel Sules
Model Year Calur by Color by Year by Model
Chevy 1993 Black s0
White 40
90
1995 Black 85
White 115
200
290
EEN=
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Roll-up Totals/subtotals for drill-
down(Con’d)

Table 3h,  Sales Roll-Up by Model by Year by Color s recommended by Chris Date (Date, 1996).

Sales
by Model Salex
Model Year Color Sales by Year by Model

Chevy 1994 Black 50 90 90
Chevy 1994 White 40 90 90
Chevy 1995  Black 85 200 290
Chevy 1995  Whie 1S 200 290
EESE
== =&,
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Roll-up Totals/subtotals for drill-
down(Con’d)
Table 4. An Excel pivot table representation of Table 3 with Ford sales data included.
Year/Color
Sum
1994 1995
sales S iy 1994 e ——— 1995 Grand
Model Black White total Black White total lotal
Chevy 50 40 %0 85 115 200 290
Ford 50 10 60 85 15 160 220
Grandowl 100 50 150 170 190 360 510
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Roll-up Totals/subtotals for drill-
down(Con’d)

i

o S—(EEgEEATroll up#ifll Table5a o
o TableSagE5u 17 DL —{[& & FEHYSQLIRERK - A
page36Ff °
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Roll-up Totals/subtotals for drill-
down(Con’d)

T

Table 5a.

Sales summary, \ y

Modl  Year  Color  Units
Chevy 1994 Black 50
Chevy 1994 White 40
Chevy 1994 ALL 90
Chevy 1995 Black 85
Chevy 1995 White 115
Chevy 1995 ALL 200
Chevy ALL ALL 290
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Roll-up Totals/subtotals for drill-
down(Con’d)

SELECT ‘ALL’, “ALL’, ‘ALL’, SUM(Sales)
FROM Sales
WHERE Model = ‘Chevy’
UNION
SELECT Model, ‘ALL’, ‘ALL’, SUM(Sales)
- FROM Sales

WHERE Model = ‘Chevy’
GROUP BY Model
UNION
SELECT Model, Year, 'ALL’, SUM{Sales)
FROM Sales
WHERE Model = ‘Chevy’
GROUP BY Model, Year <
UNION

SELECT Model, Year, Color, SUM(Sales)
FROM Sales
WHERE Model = ‘Chewvy’
GROUP BY Model, Year, Color;

This is a simple 3-dimensional roll-up. Aggregating over NV dimensions requires N such
unions.
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Cross-Tabulation (cross tab)

+

= Cross-Tabulation (cross tab)
o Rollup B A EIFERY - ¥ITEHY RIS R afE 2
Escross-tabulation o
« See Table 5b, 6a and 6b.
o A B&rollupficross-tab 241 EEE - 247
FHHTHISQLIERLF » (R Sy ia i e 5 & 5 Ay
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Rollup

Tuble 5a. Sales summary. \ 2

Model  Year  Color  Units

Chevy 1994  Black
Chevy 1994 White
Chevy 1994 ALL

Chevy 1995  Black
Chevy 1995  White 115
Chevy 1995 ALL 200
Chevy ALL ALL 290

G888

EEH =F &3
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i Cross Tabulation

Table 5b. Sales summary rows missing form Table 5a to convert the roll-up into a cube.

Model Year Color Units
Chevy ALL Black 135
Chevy ALL White 155
2006 % O B Em B B 1S 28
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Cross-Tabulation (cross tab)(Cont'd)

*

Table 6a. Chevy sales cross lab.

Chevy 1994 1995 Total (ALL)
Black 50 85 135
White 40 115 155
Toral (ALL) 90 200 290

Table 6b. Ford sales cross tab.

Ford 1994 1995 Total (ALL)
Black 50 85 135
White 10 75 85
Total (ALL) 60 160 220
EEE= == A
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CUBE and ROLLUP

= CUBE and ROLLUP (SQL99)

o ¥fjtcuberViEE T - DU TN AYEEIRESIHAREEYL -
SELECT day, nation, MAX(Temp)
FROM Weather
GROUP BY CUBE

Day(Time) AS day,

Country(Latitude, Longitude) AS nation;

o [BRAIN{E MRV EEACL,C2....,C3(E - AlcubeV4s R EH
(C1+1)(C2+1)...(Cn+1)ZE204%

o EyErollupfidrill-down » SQLOOHE At 55— E -
ROLLUP - ROLLUPYE: &4 b i &5 F 4R PR R B R (A I TE AR
= 5 CUBERIE F AR L@ M B AR =0 - (il - thariasd
#£ month, and yearfizrollupAyEh{E -
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Combining CUBE and ROLLUP

= Combining CUBE and ROLLUP

° %}i:

GROUP BY [<aggregation list>]
[ROLLUP <aggregation list>]
[CUBE <aggregation list>]

o N [IE FTE H PA N B HIES R -
SELECT Manufacturer, Year, Month, Day, Color, Model,
SUM(price) AS Revenue
FROM Sales
GROUP BY Manufacturer

ROLLUP Year(Time) AS Year
Month(Time) AS Month,
Day(Time) AS Day,

CUBE Color, Model;

= B4
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Combining CUBE and ROLLUP(Con’d)

Mo, Day

Manufacturer Year,

Model xColor
cubes

Figure 5. The combination of a GROUP BY oa Manufacture, ROLLUP on yeur. monath. day. and CUBE on some
attributes. The aggregate values are the contents of the cube.

SELECT Manufacturer, Year, Month, Day, Color, Model,
- suM(price) AS Rewvenue g ”

FROM Sales
GROUP BY Manufacturer,
ROLLUP Year{Time) AS Year,
Month(Time) AS Month,
Day(Time) AS Day,
CUBE Color, Model; .
o e SR
i = B4 32

200625 I L LS HEL BT =

16



:_L WINDOW Frame

BT DLES B G —BER KA OlE
(SEBWINDOW) » B 43

SELECT day, nation, AVERAGE(Temp) OVER W

FROM Weather

WINDOW W AS (PARTITION BY nation
ORDER BY day,

ROWS BETWEEN 3 PRECEEDING AND
3 FOLLOWING ;
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:_L OLAPHJDBMSH4% (1

» SCIRRHRAYOLAPAETR T~ (411CUBE, ROLLUP,
WINDOW)
o FERHEFEEI AR E N Eses
= WF AR BRI (fi RyMaterialized View) - {i#
T R e A B R RE TR
o SCERRIVERS (6651 - DUIITR S 4R IFRT R EE -

= R-Tree
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