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[TnaH

« 3agayn aHanunsa, onpegenedne OLAP
* OLAP-pacwumpenunsa SQL

« MOLAP npoaykTbl

« Bonpockl, nepcnekTUBHbIE TEXHOMOMMA



[ToasneHne TepmuHa OLAP

Ctatbsa Kogpga “Providing OLAP for
End-User Analysis” otocnaHHas B
IEEE Computer — 12 npnsHakoB
OLAP-cuctemsl



12 npmnsHakoB OLAP.

MHoromepHasa koHuenuus gaHHbix. OLAP onepupyet
CUBE paHHbIMK, KOTOpPble ABAATCA MHOMOMEPHbLIMU
MaccmBamu gaHHbIX. HYucno namepeHnn OLAP kyboB He
orpaHn4eHo.

Npo3payHocTb. OLAP cuctembl OOMKHBI ONUpaTbCA Ha
OTKPbITbIE CUCTEMbI, NOAAEPXKNUBAOLLME reTEPOreHHbIe
NCTOYHUKN OaHHbIX.

. JoctynHocTtb. OLAP cuctembl OOMKHbI NpeacTaBnsaTh
NonbL30BaTesNo e4NHYI0 JTIOTMYECKYHO CXEMY AaHHbIX.

MNMocTosiHHasA CKOPOCTb BbINMNOJIHEHUA 3aNpPOCOB.
npOl/I3BO,EI,I/ITeJ'IbHOCTb HE OOJTKHA Madatb Nnpun pocte
YUNCJ1a NSMEPEHUMN.

KnneHTt\cepBep apxutektypa. CUCTEMbI OOMKHbI
ba3npoBaTbCA Ha OTKPbITbIX, MOAYIbHBIX CUCTEMAX.

Pasnu4yHoe yncno namepeHnn. Cncrtemol He OOIMKHbI
orpaHu4MBaTbCA 3XMEPHON MOoaeNbo nNpeacTaBeHnd
OaHHbIX. [pnyem namepeHnsa gomkHbl ObITb
9KBMBANEHTHbI MO MPUMEHEHMIO NMIOOLIX PYHKLUUNA.



10.

11.

12.

12 npmnsHakoB OLAP.

OnHamunyeckoe npenctaBrieHMe paspexeHHbIX MaTpuu. Vaes
OTHOCUTCS K «HYNAM» B PENALMOHHBIX Da3ax AaHHbIX N CXaTuto
bonbLunx hannos, «paspexeHHas maTpuua» - MaTpuua, He Kaxkgas
siyerka Kotopomn cogepxunT gaHHble. OLAP cuctemMbl OOMMKHbI
coaepaTb cpeacTBa XxpaHeHnn n obpaboTkn 6onbLIMX 06bEMOB
OaHHbIX.

MHorononb3oBaTtenbckasa nogaepxka. OLAP cuctemMbl JOSTKHb
nogaepXXmeatb MHOIoMNoOsSIb30BaTENLCKUI PeXUM paboThl.

HeorpaHu4yeHHble MHOroMepHble onepauun. AHanorn4yHo,
TPebOoBaHUIO O Pa3NIMYHOM YMCIEe U3MEPEHNI : BCE U3MEPEHNS
CUYNTaOTCH PaBHbIMW U MHOTOMEPHbIE ornepauun He OOMMKHbI
HaKnagblBaTb OrPaHUYEHNI Ha OTHOLLEHUS MEeXay AYenkamu.

WHTYUTUBHO NOHATHbIE MHCTPYMEHTbI MaHUNYyNMpoBaHue
AaHHbIMWU. B naeane, nonb3oBaTeny He JOMKHbI NOMb30BaTLCS
Pa3NN4YHbIMU YCIOXHEHHBIMU MEHIO U NPOYUM, YTOOBI
cdhopMynmMpoBaTb MHOrOYPOBHEBbLIE 3aMpPOCHI.

F'MOKas HacTpoMKa KOHeYHbIX OT4YeTOB. [lonb3oBaTenu JOMKHbI
NMETb BO3MOXHOCTb BUAETb TOMNbLKO TO, YTO MM HEODXOANMO,
NpuU4YeEM BCE NBMEHEHMNSA AAHHbIX OAOMMKHbI HEMEOASNTIEHHO
oTobpaxaTbCcsa B OTHETAX.

OTcyTcTBME OrpaHUYEeHUN Ha KONTIMYEeCTBO U3MEPEHNN U
YPOBHEMN arperaumm gaHHbIX



HO

 [locnegHne 4 cTpaHuubl cTaTbu
nocesLlleHbl Essbase — npoBepka
cooTtBeTcTBUS OLAP Kputepumsam

» XXeHa Kogaa B 3T0 Bpems paboTaeT B
Arbor Software (pa3pabotunk Essbase)

* Arbor Software cnoHcupoBarno HanmcaHue
cTaTbu



Pesynbrar

XypHan Computer nocne nyonukauum
odomumanbHO n3biMaeT ctaTtbto Koaaa
N3 CBOUX apXm1BOB



[TpocToe onpeneneHne OLAP

* Nigel Pendse -- olapreport.com

« FASMI
— FAST
— Analysis
— Shared
— Multidimensional



[1na 3agay aHanm3a Mbl BBOAUM
«MHOFOMEPHOCTb» AaHHbIX

B SQL namepeHnsa — obbIMHO aprymeHTbI
3anpoca ¢ Group By

Drill-up\down, slice&dice

2 3agadn anga npumepa:
Kpocc-Tabnuua
HapacTtatowmn UTor 3a KBaptarn



OLAP-pacumpeHnsa SQL

* [pynnnpoBKka OaHHbIX
— Grouping Set
— Rollup
— Cube

« Row_Number(), Rank
* Window By

SQL-1999



Ha yem 3anyckaTtb 3anpochl

« MySQL

* Microsoft SQL Server
* Oracle

* IBM DB2

* Postgres



Hy>eH
ORACLE 10.2.0.1.0 + OLAP Option (EE)

Tabnuubl HEe co30aKTCA — AOCTATOYHO
npaB Ha TEMP



G ro u p i n g Set (grouping_sets.sql)

select dept,job title, count(*) as
staff _quantity

from

emp_data

group by grouping sets (dept,job title)
EMPID DEPT JOB_TITLE DEPT JOB TITLE STAFF_QUANTITY
1 hr manager hr 3
2 it sysadmin it 3)
3 it dba networkadmin 2
4 hr clerk dba 1
5 it networkadmin clerk 3
6 hr clerk sysadmin 1
/ it networkadmin manager 1
8 it clerk




ROI I u p (rollup.sql)

Group By Rollup (a,b,c) == Group by grouping sets (a,b,c)(a,b)(a)()

select dept,job title, count(*) as staff quantity
from
emp_data
group by rollup (dept,job _title)

=MP_Data DEPT JOB TITLE STAFF QUANTITY

EMPID DEPT JOB TITLE - -
1 h hr clerk 2

- manager hr manager 1
2 it sysadmin hr 3
3 it dba :

it dba 1

4 hrclerk it clerk 1
g E nle tvl\(/orkadmln it sysadmin 1

: rcler : it networkadmin 2
7 it networkadmin it 5
8 it clerk 8



C u be (cube.sql)

Group By Cube == Group by grouping sets (a,b,c)(a,b)(b,a)(b,c)(a)(b)(c)()

select dept,job_title, count(*) as staff quantity
from
emp_ data
group by cube (dept,job title) ;

DEPT JOB TITLE STAFF_QUANTITY
EMP_Data dba 1
clerk 3
EMPID DEPT JOB TITLE manager 1
sysadmin 1
1 hr manager networkadmin 2
2 it sysadmin hr 3
3 it dba hr clerk 2
4 hr clerk hr  manager 1
5 it networkadmin it
6 hr clerk it dba 1
7 it networkadmin it clerk 1
8 it clerk it  sysadmin 1
it networkadmin 2




Row Number

« Bo3Bpallaet HoMep KopTeKa

* BapnaHTtbl onpeageneHus:
— IDENTITY (MicroSoft) — konoHka B Tabnuue

— ROWID (ORACLE) — dpuaundecknm Homep B
cCerMmeHTe

— ROW_NUMBER() — dpyHkuunsa (Sybase
WatCom SQL)



ROW_N u m be r (rownum.sql)

select dept,job_title, row _number() over (order by empid) as row_num
from
emp_data;

DEPT JOB_TITLE ROW_NUM

hr manager 1
it sysadmin 2

it dba 3

hr clerk 4

it networkadmin 5
hr clerk 6

it networkadmin 7
it clerk 8



PaH>XnpoBaHue

« RANK RANK | DENSE_RANK RANK |
DENSE RANK | PERCENT RANK RANK
| DENSE_RANK | PERCENT_RANK|
CUME _DIST -- pasHble Tunbl
PAHXMPOBAHUA NO 3HAYEHUIO MEPBI




Wi n d OW By (window_by.sql)

select region,month, sales, sum(sales)
over (partition by region
order by month asc Moving_Total — HapacTatoLmi

rows 2 preceding) UTOr 3a KBapTarl
as moving_average

from

sales data
REGION MONTH SALES REGION MONTH SALES MOVING AVERAGE
south 1 20 north 1 5 5
south 2 30 north 2 7 12
south 3 20 north 3 10 22
south 4 40 north 4 20 37
south 5 50 north 5 5 35
south 6 60 north 6 10 35
north 1 5 south 1 20 20
north 2 7 south 2 30 50
north 3 10 south 3 20 70
north 4 20 south 4 40 90
north 5 5 south 5 50 110
north 6 10 south 6 60 150



Oracle Model By

http://www.oracle.com/technoloqgy/products/bi/db/10a/model examples.html

<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> ... )




. Oracle Model By (model by simple.sq|
select region,month, sales y( _by_simple.sql)

from sales_data

model CuuTaem npogaxu B 70M MecsLe
partition by (region)

dimension by (month)

measures (sales)

rules (sales[7] = (sales[5]+sales[6])/2)

order by region, month; REGION MONTH SALES
REGION MONTH SALES north 1 5
north 2 7
south 1 20 north 3 10
south 2 30 north 4 20
south 3 20 north 5 5
south 4 40 north 6 10
south 5 50 north 7 7,5
south 6 60 south 1 20
north 1 5 south 2 30
north 2 7 south 3 20
north 3 10 south 4 40
north 4 20 south 5 50
north 5 5 south 6 60
north 6 10 south 7 55



Oracle Model By (model_by running_total.sql)

Running_Total (Sales_RT) — HakonneHHbIN UTOr npoaax

select region,month, sales,sales rt
from
sales data

model

partition by (region)

dimension by (month)

measures (sales,0 sales rt)

rules

(sales_rt[any] = case
when cv(month) = 1 then (sales[cv(month)])
else (sales_rt[cv(month)-1] + sales[cv(month)])
end

)

order by region, month;



Oracle Model By (model_by running_total.sql)

Running_Total (Sales RT) — HakonneHHbIW NTOr Npogax

REGION MONTH SALES
REGIONMONTH SALES SALES_RT

south 1 20 "orth {1 5 5
south 2 30 oth 2 7 12
south 3 20 noth 3 10 22
south 4 40 north 4 20 42
south 5 50 north 5 5 47
south 6 60 north 6 10 57
noth 1 5 south 1 20 20
north 2 7 south 2 30 50

south 3 20 70
2822 2 ;8 south 4 40 110

south 5 50 160
north 5 5 south 6 60 220
north 6 10



Oracle Model By (model_by iterate.sql)

[MporHo3 npogaxk cumtaem Ha 6ase npeabliayLero NnporHo3a n dakrta

select region,month, sales, sales_forecast
from
sales_data
model return updated rows
partition by (region)
dimension by (month)
measures (sales, 0 sales_forecast)
rules ITERATE(100) UNTIL (ABS((PREVIOUS(sales_forecast[6]) - sales_forecast[6]) ) < 0.001 )
( sales_forecast[any] = case
when sales_forecast[cv(month)-1] > 0 then (sales[cv(month) -1] + sales_forecast [cv(month)-1])/2
-- (sales_forecast[cv(month)] +
else (1.5 * sales[cv(month)-1])
end

)

order by region, month



Oracle Model By (model_by iterate.sql)

[MporHo3 npogaxk cumtaem Ha 6ase npeabliayLero NnporHo3a n dakrta

REGION MONTH SALES

south
south
south
south
south
south
north
north
north
north
north
north

O WON-_O0ODOAPRrWON -

20
30
20
40
50
60
5

7

10
20
5

10

REGION MONTH SALES SALES_FORECAST

north
north
north
north
north
north
south
south
south
south
south
south

O, WON-_O00DNPRL,WODN -

5

7

10
20
5

10
20
30
20
40
50
60

7,5
7,25
8,625
14,3125
9,65625

30
30
25
32,5
41,25



[Tpobnembl ROLAP

« XpaHeHue arperaToB (MaTtepuanmsaumns)
NN BblYUCIIEHWE HA NETY

 MogenupoBaHne N3MepeHnn u
BblYUCITEHUN

* CxeMbl XpaHEHUA «CHEXUHKa» N «3Be3aa»
(Knumbann n MHmoH)



[locTaToO4YHO M NOOOOHbIX
paclinpenmnn SQL?



4 Tnna OLAP cuctem no Koaay

» Categorical — npocTble 3anpochl

* Exegetical — MHOromepHbIN aHanns,
drill-up\down

« Contemplative — nsmeHeHune pacyeTHbIX
pe3ynsTaToB, NPU N3MEHEHUN BXOOHbIX
napamMmeTpoB

 Formulaic — 3agaHue npaBun noBeaeHUs
CUCTEMBI U LIENb, CUEHaPHOE
MoAennpoBaHmne



3agadum 3ero, 4ro Tuna

» Goal-Seeking, BackSolving —
MHOroMepHble obpaTHbIE pacyeThl

YpaBHEHUM

BBogum OaHHble B A4EUKY, ABMNAOLLYHOCS
nepecevyeHnem popmyn no ABym

n3amepeHnam (Hanpumep,

Ipogaxu no

BCEM npoayktam (cymma), B ['og (cymma))

[lepecyeT No npoPuUnam



MHoromepHbie basbl [1aHHbIX

» CTatucyeckne 6asbl gaHHbIX (SBD)

* Moaenb AaHHbIX 3Ha4arnbHO
BKNovawLlasad namepeHus (¢ nepapxmamm)
KaK OOBbEKTHI

* Ocobas ponb nsmepeHns Bpems
* Vicnonb3oBaHne MHOFOMepPHbIX POpPMYI



MOLAP-npoaykThl

 Essbase

* Express

* Ms Analysis Services



Hyperion Essbase

« Extended Spread Sheet database
* Arbor Software
» PobepTt Ounpnb — column-based storage



Oracle Express

« MIT (1975) ->...->IRI Software->Oracle
(1995)

* Express 4GL
» Cxema pabotbl Model By



Cxema pabotbl Model By

SELECT Model By

v

Table

<

Express kybuk B
TEMP




MicroSoft

* Analysis Services — HOLAP gBuxok
* HoBas pa3paboTka
 Panorama -> Microsoft

* MDX — HOBEIN A3bIK 3@aNpPOCOB K
MHOIrMEpPHbIM OaHHbIM (MoaaepXnMBaeTcs
Hyperion)



MDX (npumep cuHTakcuca)

SELECT

{ [Measures].[Dollar Sales], [Measures].[Unit Sales] }
on columns,

{ [Time].[Q1, 2005], [Time].[Q2, 2005] }

on rows

FROM [Sales]

WHERE ([Customer].[MA])



A 410 Xe IBM?

* [lepenpooaBanun Essbase, kak IBM
OLAP Server, npekpatunu B 2006

e Coenanu IBM Cube Views — He
npogaBarcs



Open-Source

* Mondrian — ROLAP, nogaepxnBaet
MDX

* PALO — memory-based MOLAP,
HoBasi pa3paboTka



CrtaHpaptbl OLAP

* OLAP Council.

— JOLAP — noggepxunsancs Hyperion v
Mondrian => mepTB

— APB-1 Benchmark — Habop TectoB ans
onpenenenns nponssogmnternbHocTn OLAP-
OBUXKa

« XML\A — ctaHpgapTt B3anmogenctemst ¢ MS

Analysis Services (onucaHue cepsuca).

Mcnonbayetr MDX.



BbiBOOblI 1 3aMeYaHUs

Y10 Takoe OLAP?

 HeT cTaHOapToB, HU B MOAENWU AAHHLIX, HU
B AA3blKaX

o CTatucTn4yeckne nakeTbl CoOnmxKatoTca C
OLAP-npunoxeHnamm

» CepBepa OTYETHOCTN HE UCMNOSb3YIOT
BO3MOXHOCTM SQL




HoBble pellueHns

* A3bIKM BEKTOPHOIO NporpamMmmmpoBaHuns
(APL, K)

* In-memory 6a3bl gaHHbIX (TimesTen,
Applix, KX) kak bydepa ansa xpaHeHus
arperatoB B CYPB/.

» Streaming OLAP.
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