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ABSTRACT

In general, a data warehouse is a collection of data which is collected from non-temporal
databases. These input data sources include transaction files and other form of operational
databases. However, if the source s a temporal database, there appears to be no previous
literatures on the subject matter, Nowadays, there are the temporal databases available
commercially. Owing to the fact that the source is a temporal database, it has the ability to query
a data in the past, present or future whenever we want. Since the data warchouse has the
dimension time which is extracted from the temporal database, a transformation is required.

This project studies about the data warehouse which uses the temporal databases as
sources. Commonly, the data which is collected from the general data warehouse is not real time
data. Therefore, the data will be updated when importing the recent data from other sources.
Moreover, this project has been studied about the feature of Oracle Workspace Manager of Oracle
database. Besides, the project is presented about the architecture of the temporal data warehouse
which can increase the ability to the data warehouse especially in the handling of slow changing

dimensions.
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Zla & p Ao\ € 4

Kenneth Robert Serious 1997-1 1-19 1997-11-21
Alexis May Serious 1997-11-19 1997-11-27
Natalie Sue Serious 1997-11-19 1997-11-25
Kelsey Ann Serious 1997-11-19 1997-11-26
Brandon James Serious 1997-11-19 1997-11-26
Nathan Roy Serious 1997-11-19 1997-11-28
Joel Steven Critical 1997-11-19 1997-11-20
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91 2.1 anvzvesnul dlulsanenanvaniia (de)'

Name ' Status ‘From_date To. date
Joel Steven Serious 1997-11;20 1997-11-26
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A1914 2.4 6108191 FOUULY Current Duplicates’

~ Name 0 .Status : . ' -Eram;date- I, |  To_date
Alexis May Fair | 1997-11-27 1998-01-11
Alexis May Fair Il 1997-12-02 5999=12-31
Alexis May Fair 1997-12-02 9999-12-31
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Alexis May Fair 1998-01-11
Alexis May Fair - 1997-12-02 9999-12-31
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2.1.3 Valid Time State Table
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1314 2.6 Valid Time State Table tanineazideaveais’

 FDYDID |LOTIDNUM| PENID | HD CNT | FROM DATE | TO_DATE

1 137 1 17 1998-02-07 1998-02-18

1 219 1 43 1998-02-25 1998-03-01
1 219 1 20 1998-03-01 1998-03-14
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A5 2.6 Valid Time State Table uan38azidunveslii (o)’

FDYD ID LOT_ID NUM | PEN.ID | HD_CNT _:"FROM_DA"]'*E" TO_DATE
1 219 2 23 1998-03-01 | 1998-03-14
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1 374 1 14 1998-02-20 | 9999-12-31
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1 1 Y o o o o
pg i uU Tavaz IHHAaWSAIAIT19 2.8 AZN13 71 Non Sequenced
Query Ap8191M 13U “Udiaudada 219 AdafiegTuluaiu 17 awsa
4 ) w ¥ 7] é 7] o o
Wy SQL tienaumiatuaina1rldnelusunsy 2.4 Favz ldnagnias

B3N 2.9

Ta/54n3% 2.1 M5 Query UV Current Query Taelaiszygaanm

SELECT PEN ID, HD CNT
FROM LOT LOC
WHERE FDYD ID = 1 AND LOT ID NUM = 219

Talsunsa 2.2 M35 Query UYLy Current Query Tngszyyanm

SELECT PEN ID; HD.CNT

FROM LOT LOC

WHERE FDYD/ID.=-1.AND LOT ID NUM =219 AND TO.DATE =
DATE ' 93985-12-314

n o
MW 2.7 HAAWTVBINTS Select NaaaUDUL P98

PEN_ID | |

Tsunsy 2.3 ms Query (Ul Sequence Query

SELECT PEN ID, -HD CNT,, FROM DATE, TO DATE FROM LOT LOC
WHERE FDYD ID = 1-AND LOT ID NUM = 219

M914 2.8 HAAWEIANITH1 Sequence Query’

PEN_ID '}I]ﬁ;CNfI,: FROM_DATE _' To_:bATE :
1. 43 | 1998-02-25 | 199.8-0.3-01
1 20 | 1998-03-01 1998-03-14
3 23 1998-03-01 1998-03-14
2 43 1998-03-14 | 9999-12-31
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Talsun3u 2.4 M5 Query 1w Non Sequenced Query

FROM LOT 1LOC
WHERE FDYD ID =

SELECT PEN ID, HD CNT

1 AND LOT ID NUM = 219

w d a
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SQL-92 A [Usunsy 2.5 Feezwiu lduadmen@en suiludes
74 .
WOUNKTSQL Uinwiemarisaeulinseuaquil 4 n3dl
g) v & W g 1 A& vo o A VoA E =
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Tnahildnidenanaia

Tilsunsa 2.5 M3 Query tiemdneuhiigeTrlathaiingegufuaidluein

SELECT L1.LOT ID NUM, L2.LOT ID NUM, L1.PEN ID, L1.FROM
DATE, L1.TO DATE FROM LOT LOC AS L1, LOT LOC AS L2
WHERE L1.LOT ID NUM < L2.LOT ID NUM

AND L1.FDYD ID = L2.FDYD ID AND L1.PEN ID = L2.PEN ID
AND L2.FROM DATE <= L1.FROM DATE AND L1.TO DATE <=
L2.TO DATE
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Tusunsu 2.5 M3 Query titommneuhiigelathafineeguiuoidlusin (o)

UNION

SELECT L1.LOT ID NUM, L2.LOT ID NUM, L1.PEN ID, L1l.FROM
DATE, LZ2.TO DATE

FROM LOT LOC AS L1, LOT LOC AS L2

WHERE L1.LOT ID NUM < L2.LOT ID NUM

AND L1.FDYD ID = L2.FDYD ID AND L1.PEN ID = L2.PEN ID
AND L1.FROM DATE > L2.FROM DATE AND L2.TO DATE < L1.TO
DATE

AND L1.FROM DATE < LZ2.TO DATE

UNION

SELECT L1.LOT ID NUM, L2.LOT ID NUM, L1.PEN ID, L2.FROM
DATE, L1.TO DATE FROM LOP~LOC-AS.11, LOT LOC AS 1.2
WHERE L1.LOT ID NUM <~LZ.LOT ID NUM

AND L1.FDYD ID_ =42 . FDYD\ID AND L1.PEN.TD = L2.PEN ID
AND LZ.FROM DATE > L1.FROM DATE AND L1.TQ DATE < L2.TO
DATE

AND 1.2.FROM DATE < L1.TQO DATE

UNION

SELECT L1.LOT-ID NUM, -L2.L0T ID NUM,-L1.PEN ID, L2.FROM
DATE, I§J.TO DAPRIERWANLGT/ RO \ &Sy L8N IR GOC A L2
WHERE L1.LOT ID NUM < LZ.LOT ID NUM

AND L1.FDYDAIR =!L2.FDYD ID,AND L1{PEN ID.="ILZ.PEN ID
AND LZ.FROM DATE >=/L1_.FROM DATE AND L2.TO DATE <=
L1.TO DAT

feuil 2 3 2 geogsanuaialudlagiu

Tusunsa 2.6 M3 Query tlemmneu1 ¥ 2 gilaagsauusiddulaniig

SELECT L1.LOT ID.NUM,-L2.L0T ID NUM, LI.PEN ID

FROM LOT LOC AS Tl,-LOT LOC AS L2

WHERE L1L1.1LOT ID NUM <+«LZ2.TOT TID NUM

AND L1.FDYD ID = L2.FDYD ID AND L1.PEN ID = L2.PEN ID
AND L1.TO DATE = DATE ‘9999-12-31' AND L2.TO DATE =
Sy e RS R B s e R

fineuh 3 33 2 fansadaenfertuudauazinal aallsunsy
= 4 Y ¥ oo 2 ' o
2.7 F9gAN1BUE 912A AN UNIHUAYDIULARTAIN NN
af & o H 1 s o’ 1 a’
52UAU (Union) thareumiaii “Iadalanvegaan@einu”
1 7 1 4
11IAUEIINAINA12819138 Richard Snodgrass AIAsULNAN
@ w a o e ]
Taneemezwdnaultinaiiugaaut® (Feature) Tnailunimn

A ) ] a
sQL weannNugeenlunswau Tlsunsuilssgndidanan
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AnuAw “Inen nuwesgaen@erduiie dimiudiney

gs: 1 @ W 1 =1 LY a [ 1 ) =t
111 1 unsegAanmeInues«liieysanailalueda
arusaonld lnamud1i1 “VALIDTIME” aa 1dsunsy 2.8
w & ia & H
Ty DBMS szdamsIiaseungquiis 4 nsdininatulfieslned
¥ w 1o o 9 L) 3 = v o
fiaun Tlsunsulidiiludesinszuugudoya Tnediniing
] %’ o { o ] o 1
8gAI8e1 uagnIndesnsmae Ui Yinegaen@sfuuday
1 & o T 4 )
azga9nm1 i lAifsaunsz 1y “NONSEQUENCED” Aoumiii

¥
“VALIDTIME” (m1uu

Tusunsu 2.7 M3 Query iiemmmeun ¥ 2 glslansadnenBefudauasiim

SELECT L1.LOT  ID NUM, LZ2.LOT ID.NUM, L1.BEN ID
FROM LOT LOC/AS L1-LOT)LOC AS 1.2

WHERE L1.LOT ID NUM < L2.LOT ID NUM

AND L1.FDYD ID = L2.FDYD ID AND L1.RPEN ID

LZWPEN ID

Talsunsu 2.8 M35 Query Inell¥ VALIDTIME

VALIDTIME . SELECT L1.T.0T/ ID/NUM, \L2.LOT ID NuM;® L1.PEN ID
FROM LOT LOC-AS 11, .LOT LOC AS L2

WHERE 11.LOT ID NUM < L2.LOT ID NUM

AND L1.FDYD ID'= L2.FDYD ID.AND L1.PEN ID = L2.PEN ID

2.1.3.2 Current Modification
o 8 = y ' Y
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3 P G 1 ] 2 ar 8/ w 3’; = ]
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<
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. g 8/ o
1) General Scenario Wunseyna liunsndeya Ysuiljeadeya audeyalu
1 d
¥ena1 lvunld
. A ] F4 ]
2) Restricted Scenario (Humsaug1aliud ludeyanissmmnizarwnarlu
w ) v & A w1 v & oA
Hagfuvesdeyamniu laslidiedeaisdasaaiuzvesdeds Fail
o x =} 1
LAUNWLEAIT 81U VB9 TIAIR13 1 210 Bannaisraagiiu el 101
1w dl

2 2 2 g d
Hu Calf AuAufi 1998-01-01 B4 1998-03-23 1ATUAYNABU ALUATUT

1998-03-23 yudailagiiu
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Bull calf ———> Bull
\ o

Heifer calf ———= Cow

l

Neutered cow

71 2.3 ammuzvesTineugnneu usnaune’

M 2.10 Ao Uz ve eI’

7 S T ﬂ";ﬁﬁ' N
LOTID NUM/ |  GNDR.COL {;_”’x TO_DATE
. T Y H S b A
101 (A 1998-01-01 1998-03-23
101 S 1993-03-23 9999-12-31
234 C 1998-02-17 9999-12-31
799 S 1998-03-12 9999-12-31

1
=

) 3 a D 4 w o
Current Insert 0ABIAT Insert Fact Miifus3anu@ilaguiu amnsarild

A0 3191

Tal5un 3 2.9 715 nsert Yo3yaNUL Current

INSERT
VALUES

INTO LOT
(433, 'h', CURRENT DATE, DATE ’9999-12-317)

Current Delete §1804n15 Delete LOT101 lutfogafu a2 L@ s a Delete
e 3 " y o 4
Unf'ld deTilsunsu 2.10 Faezdesiosannarfiaiudersudis iald
auldwwgnmluigiu Taeldfediuve sz eadsi

2 1
AIANTN 2.11 LA 9InaT19E19Au e 234 Fu Calf AudTuf 1998-02-17

14
=

4 1998-10-17 taz nauHuNazaouluiud 1998-10-17 Tagauuaiitu

.

3 v
WuAui 1998-07-29 f1dDIM3 delete o4 234 azdvaud lulidoyadugnd

1I\/[amging Temporal Data. A Five-Part Series
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14
@ A

] 3 5 1 o o @
il uazowmades lulldeyaiusgudl deldsunsy 2.11 Tnedids
o v = £ g o
Asnarndumsudlugs 234 ¢ 1998-02-17 1998-10-17 Faifluuaaniina
{ o a o <

mumeunaifegiu ud'le T3y to_date il CURRENT DATE uag

4 & ) ¥
1 234 S 1998-10-17 9999-12-31 Munarlusunanalyl gatroaz1d

w o o ar
HATWHD1ANTTNT Current Delete A94R8 2.12

Ta5un33 2.10 M3 Delete Yo3yauuy Current

DELETE FROM LOT
WHERE LOT ID NUM = 101

TN 2.11 aouzve i 1Fa11Tuf 10819 Current Delete'

o

: _ TO_DATE

1998-01;01 1998-03-23

101 S 1998-03-23 9999-12-31
234 C 1998-02-17 1998-10-17
234 S 1998-10-17 9999-12-31
799 S 1998-03-12 9999-12-31

kY

Talsunsu 2.11 M3 Delete MUTNOIANARBINTS

UPDATE LOT

SET TO DATE = CURRENT. DATE
WHERE LOT ID NUM = 234

AND TO DATE >= CURRENT DATE
AND FROM DATE < CURRENT DATE
DELETE FROM LOT

WHERE LOT ID NUM = 234

AND FROM DATE > CURRENT DATE

lManaging Temporal Data. A Five-Part Series
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LOT_ID_NUM GNDR_CODE FROM_DATE TO_DATE
101 C 1998-01-01 1998-03-23
101 S 1998-03-23 9999-12-31
234 ¢ 1998-02-17 1998-07-29
799 C 1998-03-12 9999-12-31

o ) =) a . P = w
Current Update 1un131511/5edayandosinisanganaiaufeadu

daaguny TuguwasdiuilsalasisUnd 1f Tnedesassaousiana

] a ¥ o/ o = Y 3 a3 oW o o
sgnIauayneumsUTulssnunaindeems Iidluaiuauneany

é _ = o/ d”
wui vy aeeTsanomla 3 nitieetl

Case I: i——a

Result; {nchanged) '
5

) |

Casge 2:
Result: update TOLDATE | ooy
and insert new GNDR_CODE }——)

£
Case 3: : i—._—a
"
.
Result: update GNDR_CODE : }——%
:

Y

el 1 Uiulpedeyalusialunailgiu Taeud'ly to_dae dunarlu

nsaii 2 Uulgadeyanduiiusieeglunarigiiu Tasmsdiuilys

o Y 14 o
to_date voun AN UI1T9910 uazunsauad1nindl from_date 5l

nattagaiu

lManaging Temporal Data. A Five-Part Series
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nsdin 3 Uiuilgeteynluowaalunaniegiu
2.1.3.3 Sequenced Modification
s 3
1) Sequence Insert 8192 Insert Sequence Aesuenaledl Fact U Valid #144L#

d' =g é L -7 ] 1
e nifawe lns dresasy

Tusunsu 2.12 M3 Query 1agl¥ VALIDTIME

INSERT INTO LOT
VALUES (426, 'h’, DATE ’1998-03-26’, DATE Y1888~04~14%)

2) Sequence Delete 910710614 1ATI N5 17937 234 rooonainniu 3

o 3 A & g ' Ao = ar
dilaiusnuesdnugainy Futlussnamiinmauwuzalfoudeda

¥
=]

& @ ' { ;
234 WiluTmeu TavdaenaidesnisiaGouutasdeya Ao Tud <199s-
] 1 14
10-01> 899U *1998-10-22" TasnisilAsumlasdnunz il e
a = ) £ 2 q 4 9 ¥
wyannsulasulasieyn seeianstivesntslasunlasdoyals
4 n3dl Aggt 2.5
[l = 1 =1 ] { -1 a [l

2.0 PV fie Fasnaveadoyaidiy nandediusauini Fac fuseerlu

JIuToya

a3
A =

22) PA Mo Fannmdesnsilisuinlastoya nandeduganaign

£

L]
[ 1
N3 1 PA AN duaz Fuganew Py Aavednsatdeyaszifanis
U3ul53 110 Tag from: date MR from_date 499 PV uazilaeouy to_date
= H P
(1lu from_date #89 PA 570 sun3nan 1 uad Y1y from_date 115y
to_date Y4 PA L% from_date WA from_date Y949 PV

qé = 3 as a2 o 9 =
NSAIN 2 PA INAYUNTN PV g duganas PV navesmsaudayauzdly
N13U5u1l59 1107 1A from_date MY from_date 489 PV 102 to_date
AU from_date Y84 PA

1 o i

n3diii 3 PA 1finAeu PV uasfuganeu PV mavesmsaudeyasyfiuns
USu1l39 1 un1 Tag from_date 11171 to_date ¥83 PA 1a to_date (1A
to_date U949 PV

P a 3 1 & ar L =1
N38IN 4 PA INATUNBULAS FUFANDY PV Havasnsaudeyacdiunts

auuaieyaves PA sennngudoya
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PV
Case 1: { }
PA
e — —
PV
Case 2: } )
PA
| b
I 7
PV
Case 3: - 3
I - X
i F
Result: %,‘,,_,__%
PV
Cased: {“‘*“‘-‘——‘—'—-)
PA
j W b
1 7
Rasulr: entire row delered

71 2.5 nadlvenusasnauniy Sequence (Sequence Delete) 114 4 n3ci"

1
=

Ed
NNAIBEN S1AenITanR 234 Tusena1aus Suf 01-10-1998%4

10-1998- 229z Rasnrs i ldasy 4 nsd laelddidemasiuna o3

=

o 1 o o @
Til5un71 2,13 926 U151 Sequence Delete 12 faudsuf 1 w0 a7

= o & A g aa = ¥ ' o &
KA IuRg 4 Ade e ldinanisauigades Tasluudazdds
¥

Aauldsunsuesdosasandeuilou luyoegadinarlfgnde s

s

[ é 1 p & 5
from_date 1182 to_date FuiluGendudaunazgsnniiuediaunn dudou

] H
o = hord

a o 1 = 1 1 & o =
Aanendwmatiiianisauiilignded|d FefdilimdueafuoaiiGoy

¥ T i 3/ 3’.: 4
118071 Tawszy¥9a1idednIsan 9101y DBMS 12as29aauiien e

3

]
o

o
3 4 W Tneen Tuald mdeeedludeaTusunsy 2.17

Talsunsw 2.13 nsdin 1

INSERT INTO LOT

SELECT LOT ID NUM, GNDR CODE, DATE "1898-10~22* IO DETE
FROM LOT

WHERE LOT ID NUM = 234

AND FROM DATE <= DATE ’1998-10-01"'

AND TO DATE > DATE ’1998-10-22'

1Managing Temporal Data. A Five-Part Series
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UPDATE LOT

WHERE LOT ID NUM

SET TO DATE = DATE ’1998-10-01"

= 234

AND FROM DATE < DATE ’1998-10-017
AND TO DATE >= DATE ’'1998-10-01"

Talsunsu 2.15 naain 3

UPDATE LOT
SET FROM DATE =
WHERE LOT ID NUM

DATE *1988-1D—-22F
= 234

AND FROM DATE < DATE~*1998=10-22"
AND TO DATE >= DATE ’1998-10-22'

Tsunsu 2.16 nsain 4

DELETE FROM LOT

WHERE LOT “ID NUM = 234
AND FROM DATE >= DATE ’1998-10-01"
AND TO DATE <= DATE 71998-10~22"

Talsunsa 2.17 M5 Delete iy Sequence Tﬂﬂmﬁzqiwnm

VALIDTIME PERIOD '[1998-10-01 = 1998-10-22)’

DELETE FROM LOT
WHERE LOT ID NUM = 234

3) Sequence Update

ar ' { o =i @ o
Ar0619 Srasamsilfonds Lor 799 Wudineudad mwiz ludeu

= = g g A a w4
Uy ﬂ‘l'iLﬂﬁﬂuﬁlﬂﬁﬂu‘ﬂ:ﬁﬂﬂﬁﬂ%rﬁm’l 4 N7 AU
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Case |: I

L

—
Old value retained: }-‘W'a l’"‘“—-‘—%
Updaied portion: }“-*%“"—-—————-a

o

Case 2: [

L

Old value retained: l‘*"’""%

Updated portion: s_*—“)
12
Case 3 !1 }
; PA N
I [
Old value retained: %‘_-—‘—}
Updated portion: E——}
PV
Case 4: }'—‘H—-ﬁ
PA
=

Lo

Result: entire row updated

31 2.6 naaivesSulzagaananu Sequence (Sequence Update) ¥4 4 nadi"

nsdli 1 PA Lﬁﬂ%ﬂﬂﬁﬂﬂﬂ:ﬁéﬂﬁﬂﬁﬂu PvraveImsilsutlgeezifiunis
divind 2 unanaz U¥ulye 1 wes Al divuaausniae from_date A1
WIAY from_date Y89 PV 1ag to_date ATNIN from date Y93 PA (AL
tarianglag from_date 1AMNIAL to_date 404 PA 1A from_date A1
IV 171 from._date Y83 PV ﬂ%’uﬂfgmnaﬁ’egawﬁumﬂﬂaﬂ%’uﬂ;a
from_date 48 PV 1#1¥u form_date v04 PA ua2 to_date vo 9PV 1ilen
1T to_date vee PA unzAwesdaynazmisudves PA

nsdif 2PA Lﬁﬂ%ﬂﬂﬁ%éﬁﬁﬂﬂﬁﬁ PV waveansilfuilyezidlunisiy
409 1109 uazdfuilye 1una iinuaalay from date Ha1riify
from_date Y09 PV 102 to_date UA1AY from_date 494 PA 15u1l79107
Tau1Fu1lge from_date vo1 PV 18111 form_date vo9 PA a2 to_date
Y83 PV HA WAL to_date Y83 PA unzevesdoyaszmiiiuaives PA
nadiii 3 PA Raduiing §qur§au PV waveamsl o azflunmsi 1

upauagal¥uile 1 uod iuuaalae from_date IAWAIRY to_date Y89 PA

1M::u".laging Temporal Data. A Five-Part Series
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uag to_date NAUNINY to_data ¥83 PV 1 5u1yeunalasdFuilgs
from_date 989 PV 1715y form_date 499 PA ¢ to_date Y84 PV 1A
111114 to_date Y89 PA uaza1vesdayaziinua1ves PA

nsdifi 4 PA Lﬁﬂ%uﬁaugza$§HQWwﬁd wavesnsdTuilgeezEluns
50159 1109 Ae USuilunnizat PA Tae from_date uaz to_date 533
Ainay Feawsaldmdaeafuenlunisfuledeyauyy

3/
9 o
Sequence ARl

Tlsunsu 2.18 M3 Update {11 Sequence

INSERT INTO LOT

SELECT LOT ID NUM, GNDR CODE, FROM DATE, DATE ’1998-03-
O1r

FROM LOT

WHERE LOT ID NUM =-799

AND FRCM DATE < DATE ’1998-03-01'
AND TO PATE= DAL, ' BOIB=(3I01¢
INSERT INTO LOT

SELECT LOT 1D NUM, GNDR CODE, DATE '1998-04-01', TO
DATE

FROM LOT

WHERE LOT ID NUM = 799

AND FRCM DATE < DATE.”1998-04-01"
AND TO DATE > DATE-'1998=04-01’
INSERT INTO LOT

SELECT LOT ID NUM, GNDR CODE, DATE '1998-04-01’, TO
DATE

FROM LOT

WHERE LOT ID NUM = 799

AND FROM DATE < DATE- #1998-04-01'
AND TO DATE > DATE.'"1898-04-01'
UPDATE LOT

SET GNDR CODE = ’'sf

WHERE LOT ID NUM = 799

AND FROM DATE < DATE 71998-04-01"
AND TO DATE > DATE f18998-03-01"
UPDATE LOT

SET FROM DATE = DATE ’1998-03-01’
WHERE LOT ID NUM = 789

AND FROM DATE < DATE ’'1998-03-01'
AND TO DATE > DATE ’1998-03-01’
UPDATE LOT

SET TO DATE = DATE ’1998-04-01‘
WHERE LOT ID NUM = 799

AND FROM DATE < DATE ’1998-04-01"
| "AND | ‘'TO ' DATE!. > DATE 7 1398=04=01"
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22171 18731113711 Sequence Update @mwaummmﬁmuaammmum 5 fda
ma“lmnﬂmi‘ﬂmﬂﬁwanamnﬁaq IﬂfﬂuLmﬁ“‘ﬂ'lﬁ\‘lNWWJL!’ITﬂiLEﬂ‘HJ%"ﬁ'EN
mswﬁauuﬂu'lwewamaﬂwQﬂﬂmm from_date A% to_date # US04 i
Fudounazgeemiiuotiaun mwaumﬂmﬂmwalmﬂﬂmﬁﬂ'suﬂ;m"lngﬂmm
i %anﬂwmfmﬂﬁmtmawwauwun'n Tﬂﬂs“ummmwmmmiﬂmﬂiq vy

&
DBMS 9zas19eouion lurs 4 W laeon Tusis mdeez§ludst

Talsunsu 2.19 P15 Update 1wy Sequence GIHERTE S RTETY

VALIDTIME PERIOD ’ [1998-03-01 - 1998-04-01)"
UPDATE LOT

SET GNDR CODE = ’sg’

WHERE LOT ID NUM = 799
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2.2 ﬁﬂmﬂmmm«ae% (Workspace Manager)

1 o a I L o A i
8106175 OWM tanwedeinanl aununes (Workspace Manager) il um3osilef

1 = & 1 J { -3 °‘°‘" . ;
Fa I LenNAIATUA19Y TNITaa s IeRuANTieu (Workspace) 1a21705%U (Version) 7

v @ 1 o ) 1 &
uananAuYesn luame I lunaedamala gl uannseafenessulmivesdoyadie

o o/ 3/ o w g g g w - o a1 < Voot
Winslfulyeld lusnz@oanudeyamngninuinun 14 Faamadu e wgnifiu1od

& o v oo 1 [ 1 g W g/ " 3
a3 weiiiulaldnduwmamuiianuaeandesdulugudoya Tasnalduda

=Y & Ag ¥ o Y a & A9 ° 1 ' =
LLBWWﬂ!ﬂﬁfH'ﬂﬂlﬂf OWM GEuﬂ'?Tlﬂ'N’lu Nﬂiﬂullﬂw?ﬂﬁiﬂ‘ﬁu'ﬂ ﬂ@\?ﬂ'l‘iﬂ"lﬂ']l!ﬂfi'h’liﬂ@ﬂ‘!\?wuﬁ

9
Aasie 11

1)

2)

3)

[
= o

Y w w Y Y ¥ £ v Ay
apen1sIamInuyateyamstitdyitasdoyafigmiudlng neuiideya
1 5 ] 1 [=1 { = :
MATHUIZATUNIZUINMIAY eoniudoyai 1591034 (Production Data)
) . / o
AldnuamseGengfeyaninisalasuilas uazdeumsaszimeunt ®oll
] 1 ¥
Rack) lanausinsyi@aiuuan (Change Public) Hanoufios Insvhwawuuantiv
. , Y - . :
Aldnmaususe higunsovsufudeyalugudeyald adhfedoya ldundoyad
) - o 3/
1939 e lFnuaimrsandie Workspace LU F530A1 M3 suuududon'ld lu
Y e 5 o Nl a & 9/
sUuYBYeId 1AL FU (Workspace Hierarchy) A28 6141351 LB WWE AT UA 11U
=Y H ] 3/ o
girans i owM saeslunisAunLlar MIUsEAURNAIN (QA) 18INTEUIUNS
o/ ot 9 ar 3 I~ h =
TasmstansfugadeyantsiSuilyeteusznarod udeyanldimuess
£l at 3 r = Y] o ' = | ¥ £ g al
ABINITMINALIT WAL Audniannansausiurs e fetayanisl fuilys
L = o g w3 2 & o a
uaztoyangmindmnlnule Workspace amnsanuauasdinaaz msd ey
o s o O e £ g) 9/ .
muu 1A nazdiannsasinadnsadine Workspace uuuideuldnufeon (Single-
. X ¥ v ' i : L
Writer) 814 l¢88 19183 (Read-Only) w30 lioyaaliididuas ¥1 owM szilesdu
s 9/ " H [l 1 o ] a’ a
nsdiuiyeveyassyr el wafieguy Workspace aranu i 1ddaudediu
@ 1 ' a 4 ddg a = ' Ay w
A1y uennawdsunidiullswaniedmnssy willdsendoss Ndeaiaul
L 1 ) 1 ar at H
Aug il Tud 19 Workspace ims dygadoyatmiudmsunisadraaniunissin
3y % o
nanAvale emiuayunT IR IERuULIend (What-If) niegateyamaniull
3
msud luiesnss
i W = £l A £ ¥ 5 1
AlFaausadamsnisufeunasdeyalu Workspace ttagdayamaniudiuly
3’; 4 ] { g} a
vasgdeyananuald FeflFouudazauannsanlfouwnlasdeyadeady (lu
w v 4 o’ a
Row (Ag2fiu) wiewnu'ld dleamisaasrsaevuazuddyminnudaudisuaes
3 w [ ] = & { o 4 | Y
Yoy ld Medagu tevndmduiRofumsdoms Insauuiauil owM aifuayu
v @ S A 4 9 4 1 &
nmsasveyaves Insdninenerals wses IMaseuaguanIumIniaeg men

et
n’t’iﬂammﬂﬂﬂmj’ﬂ
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4 fesmsiduilse SRvosdoyaiiinisuAounlas Aldmwsandulumdeyaludaa
walunefsunldaluda Tny (Milestone) ‘ﬁ"ﬁacj Tavazdountsnsziiesdoya
Tua1919lu Workspace Sutlogiiundu'luflunty Workspace fiog o Tudarlauiug
f1981913U ;,mwwﬁm%’m?;mﬁ'umsﬁ“i’ﬂmsai’l’mga"?;ﬁu i owm AUV U Regulatory
Requirements Tagagifiuils Rvesmsuldounasdiaunmuals

= at é = { w e
OWM Hlundadasinilsneseosfan1duua (Oracle Database) neyaaliinway

=)

a & 9 3 L. o [ =
LUBWNR LAY !.Lmﬁﬂﬂllﬁ‘izﬁ‘ijj’luﬁjﬂigﬁ (Database Administrator) ’cT'I‘JJ‘Iiﬂ%ﬂﬂ“Iiﬂ‘lHlEliga‘ﬂ

st}

2 & P a yy & a4 A Y o = Y =
nanenessuvosg oy 1A Tav Workspace Wuiaifouftunadonsiansiiunyndoyaii
a { < wey 4 o
unsulfounlas hulszdavesnsnlfeunlasdeya unzdimuns aadernumisiues

H A = : a) L 1
Toyaivarnvnield ieldlunsTinsideya seaimamlszvinildsrs na uazan
anuena1Inlunslesmds iy

w & W ow & a W ' a &
OWM auLaRun 181 PL/SQL &unwana s adiennamaulnivi e e nwnimsu
d 1 < U e = E a
niiegud 1ilun1sanefsudunta g (Version-enabie Tables) 18 & 115 041911 Tu
= < . ] =
Workspace i Taeld3aaulamvinoy (Workspace Savepoint) 1/5g ’ﬁﬁ?@gﬁ (History) 19 dlu
au
d o o = U .
2.2.1 MT19703548U DA 1A (Version-enable Tables)
) a f 2 & 1
owM ey g dinsldessusindialfnnnfmiianslugudoya emise
Qs g 3’; ¥ a h
vouiufionnd Row) i fl¥AeA 18151919915 4 Version-enable 1137 nualun1s 19
o o v oa 7o ¥ f [ {3 &
TULAYUMITII I LA § 4y (Multiple Versions) Audayald inadayailfunesdu
1 i =] ] = a w
1nii (Versioned Row) 9z gnifueglumstady uaznng naiudaya n1sil¥ulgadoya uaz
{ o & T o a a
msaudeyavesunadoyanilunadaulm] 9N ILUNITYNAMINLIATEIUYD Oracle
1 A o g Yd @ = ) 3 ) ] g
nanfehlniulyihdoyafinnugndesniung ntegrity) veadoyaneisu Tagd l9anee
1 a g/ w
TatfiuTaseataveary
— ) H 4 a d
tiioWa1d Version-enable 1§21 OWM vz il@eudfon1s19@u iy table name LT Uag
= ar 4 i g i E) a = w A A
wnywReduliiasw MeRudeyanduneffunazatuia (View) Tnedanaldvoimuuas
° o a A 14 o v o a
ATMUA INSTEAD OF Triggers tudite IWawisaldeaduaim SQL uazsdaduiiuns

. & Y ) g 1 o . o 2 3 .
(Operation) wugm"lﬂ uazmgﬁﬂnﬁmmﬂx Version-enable 8n#a 11 Aa1u150d9 Disable
Versioning A1Ua1314'l4

2.2.2 Anada (Workspace)
& o 19 1 -] = 2@ o
Workspace (Tl uan11g §1ae4 lilsundafudeyanieq awrsadufiuasviieu

) ¥ o v d 9 et = . & o
WIBUAU Hﬂ"ﬁil'}_lLﬂllll.ﬁgLlﬂﬂ‘lzﬂﬁlaqf’llﬂigﬁﬂllﬂ’]'fl'l-ﬂﬁﬂul.lsﬂﬂ\? (New row versions) °]3'\1!.‘L|uﬂ'ﬁ
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=) . - - 1 1 o 3 o s &
Lﬂ‘ﬂﬁlﬂyallﬂﬂ Long Transaction ﬂﬂ1?ﬂﬂkﬂu63741uﬂ5$ﬂ:;'ﬁ?ﬁ1ﬂ1ﬁuﬂ Fﬁ‘jﬂqu%giﬂumﬂiﬁju

a!l o ] Y o ey
veaunngnaevedual laedn [ulda

v A a 1 w 5] < w
A NAuvesdad aBendt LIVE dufefidldaumunefsuleaiiu (Curent

a
v

. [~ o o o 9} 3 o
Version) ¥e<903a (31e1130a319 Workspace Hud1ausu 18 Tagi LIVE w2iily Workspace
H 'Y g 4 a A o 3
negiuugaawe Tasiugiuud Welinmsadwdaaulaiiy fuszdlugnuos LIVE Tag
o o é { 3} ' ¥ -] = o &
80 Tul® Fed 1 19deen1seznlfountsasditlarwisaduidunis 18 Tne 191649 Ty

o ¥ ¥ - v

GotoWorkspace 1z Workspace §3a 1301591 ldunandmilad1dnu

. , 2 y i )
nestulnivesvewndvzgnadauionnilu Workspace fiflugn (Child

dansaglu
a w oo 7 & 1 v = 1 o
mTANAUnLnvesnessumey asidasynaasly Workspace lilannsagaueafiunn
aeven 18 3un192vn15 5 Explicitly futeyai 9emesanen #aeg13 Operation #
1911 Workspace 19 U CREATE, GOTO, REFRESH, MERGE, ROLLBACK, COMPRESS,
REMOVE, MULTI-PARENT (16¥ ALTER DESCRIPTION L?Juéfu
2.2.3 1 noen (Savepoint)
g ' o s = 4
Savepoint il unalnlunisadranessulni ihuurgyesnsvi Savepoint A1y
deumsmszihiudeyanduun s nazdwihlddldnuannsonduugrauzvesndadoya
upazgaeay ludalaunild
g a =, é - é
Savepoint #1115a1114 lnuaes3Bn1T MilaAe UYL Implicit @lun15 Savepoint 1u
@ wa a 5 A 2 a, { P
Parent Workspace Inggin LUl (iaiivweaiinis @313 Child Workspace T5faesf oL Explicit
{Huns Savepoint Taudl#m a9 Savepoint i ludd Taunmasnamiemanisainen #
9
ABanI
2.2.4 Uszimsilaeuuilas (History of Changes)
4 o 3 G s A @ o & @ v oo ey .
Won1519a 14911 Version-enable fiusglidaduiiunisnudufvy s 3a (Option
3 ¥
History) Tiaenldau Sdlaldau Option 1l OWM 9210 Transaction Time Timestamp 1u
a) H 1 ] 9
N9 assfiundvesteyalunisauianiswldsuuilas #e option 3 aygialidsztanis
wasuulasamsaadranefsulalul Taen1s savepoint il ldamnduludagadaeg
g/
yoa1la

2.2.5 180 sl (Valid Time)

= & Y o o £ o a 9 ar A 9 L 3
UNHDWNDLATHABINITNITIANUUBYANINGIUBINULIA ma%nu%wayauu%
v d 2
k!

o a - ) = a 3 - . & = ) 4 A o
lﬂjuﬂﬁﬂ LT UN ﬂ’]ﬂ’l'i’]qnﬂ'lilﬂﬂiﬂﬂ'fu Valid Time T NUUAZUAD AN UINNV UM BLNL

: e o { g a a &
A1 Valid Timelnsamisamnunaiimilueie Jagiu niesurna'ld Fedr1dldaudoans
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9 - i
aouaM (Query) Yoyaluaiss flFnudesssy Valid Time vostoyafidosnmsaeuniudas

Q“

Tae1% SetvalidTime

e 9/

2.3 nagvUaya (Data Warehouse)

w Y 4 o9 oy < & Ay
Adsveya AenszuIumNteyanlmsinususwdumiadiavevinvaies
1 o g . = .
uasdoya y13us ez SRy lugyuuu e Dimensional Model 30311y Relational
Sy ¥ A § o y 3 = = . s o
Model 71 1 1o 7l 9z1l1doyama 10U 113103129 114139 Business Intelligence M3 0%1n13
a ¢ ¥ y 4 = 4w A g ) v @ d aa
wnsiziveyaluaioug Fedse Teminaniigldaudesnisnnadsdoyatiuifionis
a s T dl x . ) 3 N & £ )
anserauasunlasiidey Tssruvesdeyaiivorinlss Temidudl ld nauwudeyans
= v 3 a i ' o 9 3 . o o
panvdmiuguivis TasdauInginisuindideya 910 Operational Database 32 vi1T ugn
¥ = P = 1 16 ¥ .da = 1 g
tdoya [nslintunal (Period) Nutiveau Taye: luivimng adelifanswdeuulasiid umau
; o )
910 Transaction NILUDNAUDYD

2.3.1 Data Warchouse Environment

subject orientation
opemlional data warehouse
r &;?é“ ﬁ}
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3.1.1 WM_OVERLAPS

GIUNITATIIABY 2 Periods NaUITLIRY

Tulsunsu 3.1 m31% Operation WM_OVERLAPS

EXECUTE
DBMS_WM.SetValidTime (DBMS WM.MIN TIME,DBMS WM.MAX TIME);
SELECT el.lot id num,
e2.lot_id_num,el.pen  id,el.HD CNT,e2.HD_CNT,

TO_CHAR (el: WM VALID.VALIDFROM, 'YYYY-MM~DD")
FROM_DATE,TO CHZAR (el.WM VALID.VALIDTILL, "Y¥YY~MM-DD')
TO_DATE

FROM lotcow el, lotcow e2

WHERE el.lot 1d num < e2.lot id num

AND el.pen_id = eZ.pen_id AND

WM _OVERLAPS (el 2WM/VALID,e2.WM VALID)=1%

w  dAy 9
HOOWEN La
OT_ID_WUM LOT_ID_NUM PEN_ID HD_CHT HD_CNT FROM_DATE TO_DATE
219 374 1 a0 14 1998-03-01 1998-03-14
z13 374 i 43 14 1958-02-25 1998-03-01
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Tusunsu 3.2 mM31% Operation WM_CONTAINS

EXECUTE
DBMS WM. SetValidTime (DBMS WM,.MIN TIME,DBMS WM,MAX TIME)

SELECT e¢2.lot id num,

el.lot id num,el.pen id,el.HD CNT,e2.HD CNT,

TO CHAR(el.WM VALID,VALIDFROM, 'YYYY-MM-DD')
FROM_DATE,TO CHAR(el.WM VALID.VALIDTILL,'YYYY-MM-DD')
TO_DATE

FROM lotcow el, lotcow e2

WHERE el.lot_id num < e2.lot_id num

AND el.pen id = eZ.pen id AND

WM_CONTAINS (e2.WM VALID,el.WM VALID)=1;

o s’a:q' 3
WAONTT 14

T T TR DR T 2 R T SR 1 T S S A L SRR

(LOT_ID_WUM LOT ID_WM . BEN.ID  HD CNT . HD.CHT FROM DATE  TO DATE

374 219 1 20 14 1928-03-01 1998-03-14 ‘
374 213 1 43 14 1998-02 25 1998- 03 o1 ¢

i &
B e L

31] 35 Nna‘wﬁmﬁﬂ‘lﬁ Operation WM_CONTAINS

3.1.3 WM_MEETS

W ]
Hunsnsi9aeudgaiuga Period usn [lugaEuRLAB Period a4

Tusunsu 3.3 51% Operation WM_MEETS

EXECUTE
DBMS_WM.SetValidTime(DBMS WM.MIN TIME,DBMS WM.MAX TIME)

SELECT e2.lot id num;

el.lot id num,el.pen id,el.HD CNT,e2.HD CNT,

TO CHAR(el WM VALID.VALIDFROM, 'YYYY-MM-DD')

FROM DATE, TO CHAR(el WM VALID.VALIDTILL, 'YYYY-MM-DD')
TO DATE

FROM lotcow el, lotcow e2

WHERE el.lot id num <= eZ.lot id num

AND WM_MEETS(el WM VALID,eZ2. WM VALID) 1;
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W  fel 9/
WAONEN |8

LOT_ID_WUM LOT_ID_NUN PEN_ID FEN_ID HD_CNT  HD_CNT FROM DATE TO_DATE

219 219 1 1 43 20 1998-02-25 1998-03-01
219 z19 1 2 43 23 1998-02-25 1998-03-01
219 z19 1 z 20 43 1995-03-01 1998-03-14
219 z19 2 2 23 43 1998-03-01 1993-93-14

31 3.6 wadn51iie)¥ Operation WM_MEETS

3.1.4 WM_EQUALS
2 ' "o 2 g
un1sasadeuimaaes Periods i (aEuduunzgadugaiiugn

= Y
WREINU)

Tusunsu 3.4 msly Operation WM_EQUALS

EXECUTE
DBMS WM.SetValidTime (DBMS WM.MIN TIME,DBMS WM. MAX TIME)

SELECT eZ.lot id num,

el.lot id num,el.pen. id,el HD CNT,e2,HD CNT,
TO_CHAR(el.WM VALID.VALIDFROM, 'YYYY-MM=DD")

FROM DATE,TO CHAR(el.WM VALID.VALIDTILL,'YYYY-MM-DD')
TO DATE

FROM lotcow el, lotcow e2

WHERE el.lot id num <= eZ.lot id num

AND WM_MEETS (el.WM VALID,eZ.WM VALID)=1;

v oy
WARAWEN Lo

LOT_ID_WUK LOT_ID WUM  PENID  PEN-ID-HD.CNT  HD_CNT FROM DATE TO DATE

219 218 1 2 20 23 1998-03-01 1998-03-14

31 3.7 wadnsiiiel¥ Operation WM_EQUALS

3.1.5 WM_LESSTHAN
a ]
Ehumsasivaeuingadugavos Period u3ntlosndi9ais uduve Period dog

4 ' H a
(Period 13 NAUFANBUN Period AB9921AA)
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Tlsunsu 3.5 M151% Operation WM_LESSTHAN

EXECUTE
DBMS_WM.SetValidTime(DBMS_WM.MINWTIME,DBMS_WM.MAX_TIME)

SELECT el.lot_id num, e2.lot id num,

el.pen _id,e2.pen _id,el.HD CNT, e2.HD_CNT,

TO CHAR(el.WM _ VALID. VALIDFROM 'YYYY-MM~-DD"')
FROM_DATE,TO CHAR(el.WM VALID.VALIDTILL,'YYYY-MM-DD')
TO_DATE

FROM lotcow el, lotcow e2

WHERE el.lot_id num < e2.lot id num

AND WM LESSTHAN(el WM VALID, e2. WM  VALID)=1;

w sy ¥
WAAWEN 18
PR = 3 T X P i T B S . £ P T L TN NN e G AT s T SRR F At Sk
LOT_ID NUK LOT_ID NUM PEN_ID PEN_ID HD CHNT HD m FROM D‘ATE TO
137 219 1 1 3.3 43 1998-02-07 1598-02-18
137 219 I 1 17 20 1998-02-07 1998-02-18
137 zla 1 2 ) 23 1995-02-07 1998-02-18
137 2189 I 2 82 43 1998-02-07 1998-02-18
137 374 1 1 A 14 1596-02-07 1998- 32 IB
Sl ety BT ERBYSTRLLES SR & S Fie N Sl TR

51/ 3.8 wadwidiol¥ Operation WM _LESSTHAN

3.1.6 WM_GREATERTHAN
5 3
Lﬂuﬂ"l'iﬁi’]ﬂﬁ’ﬂ‘lj’ﬂ‘i}ﬂ (3UYDY Period LI NININNIIIATUTAYDI Period @199 (Period

] v
LINAANAIINN Period dasauga llida)

Talsunsu 3.6 M351% Operation WM. GREATERTHAN

EXECUTE
DBMS_WM.SetValidTime (DBMS-WM.MIN TIME,DBMS WM.MAX TIME)

SELECT el.lot_id num, e2,lot id num,
el.penmid,ez.pen_id,el.HD_CNT,eZ.HD_CNT,
TO_CHAR(el.WM_VALID.VALIDFROM, 'YYYY~MM-DD')
FROM_DATE,TO_CHAR(el.WM_VALID.VALIDTILL, 'YYYY-MM-DD')
TO_DATE

FROM lotcow el, lotcow e2

WHERE el.lot_id num > e2.lot_id num

AND WM_LESSTHAN (el.WM_VALID,e2.WM VALID)=1;
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W sy Y
WAANTN 19
LOT_ID_NUM LOT_ID_NUM PEN_ID PEN_ID HD_CHNT HD_CHT FROM_DATE TO_DATE
219 137 I 1 20 17 1998-03-01 199:3-133-14
219 137 1 1 43 17 19%8-02-25 1%95-03-01
219 137 7 1 23 17 19%8-03-01 1995-03-14
219 137 2 1 43 17 1998-03-14 9999-12-31
374 137 1 1 14 17 1998-02-20 9999-12-31

51 3.9 wadwiitiiel¥ Operation WM_GREATERTHAN

< @ X
Operation 122 return 11U period
3.1.7 WM_INTERSECTION

AEAWAT Period NAA84 Period FOUNURU

LOT_ID_HUN LOT_ID UM FEW_ID HD_CHT HD_CHT WM_INTERSECTION (EL.WH_VALID,BM_PERIOD{TO DATE('02-25-1998', 'MN-DD

137 219 1 17 43
137 218 1 17 20
137 374 1 17 14
219 374 1 20 14 WHMSYS, W _PERIOD{'1998-03-01 00:00:00.07,11998-03-14 00:00:00.01})
219 374 4 43 14 WHMSYS.WH_PERIOD{ 'lQQB-DZ—fZS 00:00:008,0','1998-03-01 00:00:00,0')

31l 3.10 uaamwaaWiiiie]§ Operation WM_INTERSECTION

3.1.8 WM_LDIFF
1 { s u; 1 & " 4 ¥ Z o 1
wAUAT Period NANAUSZHI NS Period #9711 Period AU nminilumiiogma

Hade

Tlsunsa 3.7 m314 Operation WM_LDIFF

EXECUTE
DBMS_WM. SetValidTime (DBMS_WM.MIN-TIME,DBMS WM.MAX TIME)

r

SELECT el.lot_id num, el.pen id,el.HD CNT,
WM_LDIFF(el.WM VALID, wm period(TO DATE('02-25-1998"',
'"MM-DD-YYYY"),TO DATE('03-14-1998', 'MM-DD-YYYY')))
FROM lotcow el;




l n‘::!'.
WATWEN 16
LOT_ID_NUM  PEN_ID  HD_CNT GM_LDIFF(E1.WN_VALID,VN_PERICD {TO_DATE|'02-25-1598','MN-DD-YYTY'),T0 D,
137 1 17 WHSYS. WM PERIOD({'1996-02-07 00:00:00.0','15996-02-18 00:00:00.0')
219 1 43
Z19 1 20
219 2 23
219 2 43
374 b 14 WHSYS.WM_PERIOD('1998-02-20 0@:00:00.0',° L993'0_Z~25 00:00:00.0')

g1 3.11 wadWiiilel¥ Operation WM_LDIFF
3.1.9 WM_RDIFF
A 1 LA w ' — i = PO & g 14
ZAUAT Period NATNAUTEHANTDY Period G377 Period ﬂﬂummumﬂuﬂmaqmﬁ

Wau7

Tusunsu 3.8 1515 Operation WM_RDIFF

EXECUTE
DBMS_WM.SetValidTime (DBMS WM.MIN, TIME,DBMS WM.MAX TIME)

»
r

SELECT p17 1ot -, Tel/. pertid | e HE-ENG /
WM_RDIFF (el.WM VALID, wm period(TO DATE("02-25-1998"',
'MM-DD-YYYY' ), TO/ DATE( 03=14=1928" ,& 'MM-DD-Y¥YY'})))
FROM lotcow ‘el;

LOT_ID_NUK PEN_ID HD_CHT WH_RDIFF(EL.WH_VALID, WM PERIGD({TO DATE('02-25-1998', 'HM-DD-YY¥¥'},T0 DATE('

137 1 17
219 1 43
2139 1 20
219 2 23
219 2 43 WMSYS.WM PERIOD('1998-03-14 00:00:00.0','0999-12-31 23:59:59.08009501)
374 1 14 WHSYS.WM_PERIOD('1896-03-14 00:08:00.0','9998~12-31 23:55:59,999899')

31] 3.12 Haawsiile ¥ Operation WM_RDIFF
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9
nndeg1ns lFaudsuiumsnnaidesduniuiisduuumniteuesnandioade

(Y = g = @ i
fi1l Allen’s Operators 4 Operators 484 Allen WuamTauaaat UL AR

precedes meets overlaps | finished jcontains| starts | equals | started | during | finishes joveriapped] metby preceded
by by by by

B e e e B e S e e s

31] 3.13 Allen’s Interval Algel)ra3

1T ofSeuMeuieuue a1t uNITNINIa1989 Allen AUSIAUTHUNITNINOIET

£
199 OWM laaail

L Overlaps

Started by

Equals

311 3.14 manf3euiiey WM operators N1 Allen's Operators

: SQL for date ranges, gaps and overlaps



OWM Operator Allen’s Operator

WM_CONTAINS

During

WM_MEETS

L

Meets

WM_EQUALS

Equals

Precedes.

H '

G : ; _Piecaﬂed’bv.

31' 3.14 msifSeuney WM operators U Allen's Operators (ﬁa}
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3.2 System Architecture
Tnssainvesszuvwdueeniiu 3 Module Tvaj fie
3.2.1 Data Warehouse is Non-Temporal Data
Lﬂun‘iiﬁﬁﬂmﬁ 1 ‘71' Data Warchouse & Source (11 Temporal Database Lif1A3 Data
Warehouse 104111 1&ifTu Temporal Data TaeTu Module & t519zvnsutlasda Source fifi
Temporal Database i’lf’lfj Data Warehouse 18 Extract Valid Time 494417 Source (fig1ifiy)
Timekey 11 Time Dimension 1t#234 1vaaid1 Fact Table
3.2.2 Data Warehouse is Temporal Data
ﬁ‘Juns fﬁﬁnm*ﬁ 2 17; Data Warehouse 3 Source IE‘J‘N Temporal Database Llf1Z 77 Data
Warehouse (94fgaiilu Temporal Data A (5192990 Source ﬁﬁ‘]u Temporal Database ({1
i.:i Data Warchouse E,Lﬁi!.‘f‘lminﬂﬁ"a Data Warehouse Lﬂdﬁﬁ‘]‘u Temporal Data ﬁx‘i‘lj"mi Tausald
Valid Time ﬁﬁw’:} Source (1)1 Valid Time 4949 Dimension ﬁ&ﬂu Temporal 18 uasdang Extract
Valid Time (g1 Timekey T Time Dimension (e 1#aad Fact Table 1a2 1y Fact Table
843 Valid Time Y04 Timekey 8nAa¢ (Valid Time Y849 1 34)
3.2.3 Data Warehouse Basic Operation
Flu Module A 19aRABAL Data Warchouse lngluTtlsiontt 1214 Website iy
User Interface (819 User awmselfimumsasusinmenas Tadeay e siunsle
Ui fi’%’uﬁ'ugmmm Data Warehouse (Slice, Dice, Rollup) n3pn1saeusiaiudue ud

J o k4 ¥ o
[Dana09 Module 1Tl OWM I§lugafindeny Data Warehouse (04

Data Warehouse is Non-Temporal Data

Temporal
B Database

gﬂ 3.15 System Architecture
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., A& iq
3.3 Operation wuﬁmv‘ﬂwmﬁ’n Data Warehouse
3.3.1 Roll up H@a¥ Drill down
< = o =3 =
Roll up uag Drill down Eumsulaeuilasszavanuaz@eavesmsiosandoya
Tagh Roll up wiilumsulfewlasszfuniuazBavesnsivandeyannszauil
1 o A .! { . o o o = w

aziooa hlgszauiveruuiniu lusugf Drill down vhasetudmiude whsuwlasszdy

=) =Y g/ [ .4 1 o g‘ = cs -9 ot
anuazPeavesmsiTandeyannszdunnew lugszauiinz@enunniiu Ansandsgl

' 3 [l

3.14 w2iilund1 M3 Roll up szflumsulfounlaspmevesdoya Taenusnil Roll up 9214

] =] 1 = & &
Hunusiuvewenuveauangginin (Region) veeudazlszmnudl ile Roll up Snats

22 ldmasau

Drill down

51 3.16 M5 Roll'up 1182 Drill down

3.3.2 Slice and Dice
3.3.2.1 Slice
i =) = o o 1 A a 1 =
Slice in Mil@anWIITUINaaNsUIeaus1guls Taswzaadiunaule

A1 Dimension 1 Dimension W15a131 3.15 131 Slice mwizunatlszinniudinauls ude

Glossary
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Source Cube L
T ABC ] RBC
Nerth Narth :
lFlﬁtte - lPEatter
t t ,
SouthFive SouthFive |
Mart Lshe i Martr 8000 i o iy aheasa
Fish Meat Meat Pork Pencil Fish Mest Meat Pork Pencil
+—Glossary—*+—Misc—* ==Clgssary™F* Sjlige~—*
T ABC |
North
1Pla:ra Result
: : Cube
t
SouthFive
Mari SRS R
Fish Meat Meat
~——Glagkary—"
jﬁ‘l’J 3.17 M3 Slice
3.3.2.2 Dice

. Y 5 " |} 1 o j
Dice fig msiennas raswsdunisauly Taefiawdudeuniniy
3 1 L & ng 19 = = By o
19Aaue 2 Dimension ¥ulullumadenfivisan fvrsangil 3.16 szidend i@z Shop
1ng Product Type Narule

Date

/

—— Product Type — — Product Type —

31/ 3.18 N5 Dice



3.4 NM139aniUU Data Warehouse

¥
s ] =1 o
1um§ﬁ§11ﬁﬂu“amﬂ Temporal Data U19%(11)4 Data Warehouse 11 2 anyaizae

3.4.1 38l 1 Data Warehouse N3 source 111 Temporal Data 1162 Dimension table 11y

Non-temporal data

LOT ID PEN 1D AMOUNT FROM DATE TO DATE LOT I : PEN D AMOUNT
S & 17 20140107 20140829 LB 1 1 2014-01-07

219 1 a3 2004-02-25 20140301 | | 137 1 b4 20040108 |
219 ! s WIOFOL 20401 I ! I 0140199 |
219 2 1 W] WA ;
b 1 43 2014-03-14 9999-12-31 |
an 1 14 W20 9996124 _ . ; ‘

137 1 1 0040328 |

LOT ID PEN ID GENDER ID  TIMEKEY AMOUNT

Timekey Year 1D

Date B Mouth ID
L-2014-01-01  2014-01 2014
2014-01-02 201401 2014
2014-01-03  2014-01 2014

Lo

71 3.19 maurfas Valid Time 210 Temporal Database il Data Warehouse 83036l 1

4 < = Y] ¥ i a
(119991 Source Hanyme U Temporal Data § 150U nF2a0a 1S UaTev09
3 o ¥ 4% 3 P ' = 9 o a W "
Toya AvdumeiinmIwlasveya szmsuanaIndoyanielu Source dlueTe AU Time
i . ) £ 3/ a 3 ' Y = - a3
Dimension Ingvuneuusngldnudssinsuinounszauanuazdgansasuulaaiiy
w1la udIimua Timekey 01614 Time Dimension 411 Data Warehouse 923 Surrogate Key
& < < o/ ¥ o a @ 4 LY
o131l Timekey inAret Nt eduElun WAz Boaszauiu e ldseduaiazBeauds
& @ v v G o EY a1 ' a 9 o @ oA 3‘; ==
gatluszauiu mhnsudasdeyaiieglugluunsnariulddiuiuiseg simiufdey
(7] s < A . o = = = d.
AN Time Dimension tWe lHnT11 Timekey 119111 Dimension table ﬁaqiu; 1/11111 Non-

temporal Data 1a



¢ Lot it NUMBER PK

9 Gender_{D VARCHAR (1} FR
Lot_Bresd VARCHAR
Breed_Type VARCHAR
LotsligadNambre  VARCHAR {32)

51

¢ PenD MUMBER PK I
Pen_Nama VARCHARS) i
Pen_jocation VARCHAR(19} i
|
|
¢ Tmskey NUMBER PK
Day ID DATE
Week_Day_Short VARCHAR(3)
Day_Num_Of_Week NUMBER
rw“‘ ‘ Day_Num_Of Month NUMBER
¢ lot_FactiD INT PK 1 Day_Num_Of_Year NUMBER
¢ LoD INT FK | Monin_iD VARCHAR(8)
§ Gender_ID VARCHAR FK lg Month_End_Date DATE
¢ Pan_iD _INT K ‘3'\ Honth_Bhori_Desc  VARCHAR(E)
¢ Fmekey INT FK 1 Month_Short  VARCHAR(S)
i Honth Num_Of Year NUMBER
Amount NUMBER Quarter_ld VARCHAR(7}
i A Bt od oo Quarter_End_Date DATE
Quarter_Num_Of_Year NUKMBER
Year_ld VARCHAR()
Year_Time_Span  NUMBER
Year End_Dats DATE
N S 5

31.' 3.20 star-schema §1%351 Data Warehouse 73 source 1l Temporal Data iz

Dimension table 11y Non-temporal data

3.4.2 N58i 2 Data Warehouse #13 source 1T Temporal Data 11az Dimension table 1w

Temporal data

LOT 1D PEN ID

1
a9 i
ne 2
2% 2

34 ]

AMOTN

FRON DATE 10 _DATE LOT Ii} AMOUNT

000 % ey { A% | 17 2014-01-07
43 2084-02-25 20140301 i 137 i 17 2014-01-08
10 WM ks i 1 17 20140109
E1] 2014-03-01 20140314 '
4 WAGFH B3I
14 2084-02-20 999-12-31 R . ot

137 t 7 s

LOT M PENID  GENDER ID  AMOUN TIMEKEY  FROM DATE Timekey Date TD Month ID
137 1 Y 17 7 B zamm ; Vaou'm-nt B 2014-01-01 201401 w4
1 1 u " s - 2 20140102 201401 w4 |
i t B v » e 204-01-03 201401 2014 |
| |
| i |
13 ‘ 3 o 6 wum®  mwess | e ’
i 1 Valid Ti i i
Ju 3.21 m5iUad Valid Time 910 Temporal Database (14 Data Warehouse Y93n50Un



A Y- - S T a 1w . . . ) y
IHHBUNTAUN 1 HANIANAD LaVINNTINeUAINY Time Dimension Wiﬂiﬁ%?'—l'ﬂ

5 Y& . w & w A 1 Ao = 1 = W
Timekey L7 90U Timekey ISUNUIUVUIIU BIDTEHIWENATNEUM Timekey N1

52

-
]l

§ o . < Y] [ £ [ 1 4
Y84 Source Wo3 Timekey NABIiN1511UTINA2871 From Date ,To Date iunaila wu e

Timekey (14 7 1a@491 From Date §iA1du 7/01/2014 1ag To Date HA15IY 8/01/2014 109910

9
o oS

4 1 @ A o - i ]
AR TUNALA From date f9Tuiineu To Date v 11Tl Dimension table fioglugiuuy

Ternporal Data &

i Pan_Dim

¥ Pen_ID NULBER P
Pen_Location VARCHARI(2D)

WH_VALID YRI_PERIOD

‘;' Lot Dim
19 Lot JD HNUMBER PK

{  Gender_ID VARCHARIT)
| WMMLID i PERIOD
|

LR s
19 LotFactin wir Py
{9 LoD INT FK
% Fen_iD T FK
T Timereg IMT FX

i WH_VALID . WH_PERIOD:

|
|

31] 3.22 star-schema &1%31 Data Warehense i

table 11y Temporal data

3.5 ﬂﬁ!!ﬁﬂﬂg‘ﬁl Slowly Changing Dimensions Ty Temporal Data Warehouse

Tims_Dimension

Timekey HUMBER PX

Day ID DATE

Waek_Day_Shod VARCHER{2)
Dav Plum_Of Wask NUMBER
Day_tum_Of_Month HUMEER
Day_Mum_00 Yew HUMBER
tanth_ID VARCHERIS)
Hanth_End_Date DATE
Manth_Short Desc VARCHARE)
Hanth_Shot ¥ERCHAR(E;
Konth_Mum_C1 Year HURABER
Cuarter_ld VARCHARIT)
Quarter_End_Date OATE
Quarter_Hum_0f_Year HUMBER
Yea g VARGHARIS)
Yaar_Time_Span MNUMBER
Year_End_Dale DATE

flu Temporal Data 1182 Dimension

vinidgnif 1dna 11 139uni 2 (5e4 Slowly Changing Dimension fia 7391 Dimension table

¥ 3
Umsnlasualas annsald Temporal Data Warchouse uftgywa lanene 111

3’) 9/ o o % = -:l 3/
lurupouusndesiimsfimuasedunaiuaz BuanisidsunilasteyanialubData

& W a 5. X var o 5 . = = '
Warchouse “11\‘133ﬂ‘lJﬂ’J”Iﬁﬁ&’L’E]ﬂﬂuuilu’GQﬂﬁ’ﬂ 11! Dimension table uﬂ—lﬁﬂﬂﬂullﬂ'ﬁQTjaﬂ

ieala Taeluoracle Workspace Manager @ 1u15n#eA190ya91n source NiMswlasulas’ld

= . a =
MNITALIUIMN
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A19714 3.1 Pen

. 2 i o
9107151 3.1 15U Dimension Table 484 Pen Faudnss 08 Ben Tanen uas fumlawes
é = { -] =
AOAN AUANNIN pen_id=2 Wn151Tou pen_location 1Flu A3 92%11%ifa slowly changing
dimension
o uya = ¥ o " o A o g =
AUUXINUNTT ﬂ'izt‘fﬂﬁﬁlﬂi Temporal Database N1 Dimension Data 1® Dimension {NAN15
Pa N . o =4 @ v § .
waeuuilasfe pen_location 4049 pen id =2 (il A3 fezdinsiufingenati pen_location &

' £ 3 = = @ {
Anths A2 Fefidenussaslusalueia saa1s 190 3.2

M1514 3.2 Pen o doyaiinisnlaeunlag

2014-01-07 9999-12-31

| EZ%IS-OG-:OG;

s ﬁ%e’ 15-06,@3 J, -9999 12-31-1_

=

ndndieniledio a131e 33 §lua1s19 Gender uondriads lnudlumses 15 wu ool
137 1ﬂutwwsﬁﬂﬁﬁ'ﬂ"lﬂgﬂﬁeu (©) Sa1ldl 07-01-1008 sudstfagiu uAndaarniiuliuy o
'3’141'?‘; 10-02-1998 dﬂ 137 1ﬁQﬂﬁﬂu (N) Temporal Data Warchouse i]::ﬁ*mmﬁu Fact %u%nwf'iq
i) Lﬁﬁﬁﬁﬁﬂﬂ'ﬁLﬂ?;ﬂuuﬁﬂ\imﬁ‘limrdﬂ 137 lundsdl Saiilers 137 gnaounda Valid Time

w 4 ¥ e 4
vouluvziTuRATuNgnasu audvaaen 11 Aan131e 3.4
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M52 3.3 Gender tiioda lifimAunuiasdeya

219 | C f 1998-02-25 ? 9999-12-31
374 | B 1998-02-20 9999-12-31

1919 3.4 Gender tilodoyaiin1snldenunlas

 1998-02-10

Gy A

29 /) G ' 1998-02-25 % 9999-12-31
Ay [\ P oo ¥~ \\
s1a [ | B ) 1998-02-20 . 9999-12-31

wai 1Ands9n Dimension Data (1/1 Temporal Data fin @115 0AnsmdayaTuedaldyn
a

s 9| oh v ody YA W D T 211 WV : =
neTTUYBITEYD FaNatNEN lano veyaiinatulinnuiudumerihnlFlunsins e

Joya Feamrsoudluilona Slowly Changing Dimension 18
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nMInNaaodtiacHaniInNaaed

W ¥
4.1 mananoan1sa gl desalu Data Warehouse filisausandeyaniain Source
4.1.1 05819 1 Source N1l Source 11lu Temporal Data e Dimension Table 114 Non-
Temporal Data
1 lﬂy { 3 é @ ¥ o

seldilunsredoyanadiudinfueglu Database oy Tandudeya
- o w =t EY w &
eanumsguanonia Taeli Tassadenissasil

o 1 é & . o @
1) Lot AuassvasdiFaitionse LOT aeugusda unzimevoaged

1919 4.1 Lot

8
o

& o o & { '
2) Pen Lﬂuﬂ'ﬁ’]\‘miﬂﬂlﬁ‘uﬂﬂﬂ LLﬁﬂGﬂfﬁﬂE}ﬂiLﬂxﬁ'ﬂlﬁuﬁﬁFNLWE)‘I_IﬂﬂﬁEBQ‘Uﬂ\‘l’T’]LLﬁ

as LOT
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A151 4.2 Pen

2 Naters | 46.317647, 8.012633
i

3) Gender WumsnuanswazBoamavesTaudaz

1914 4.3 Gender

7 2 % B2l WAy '\ Ai v A 1
4) Lot Tran'Sumsnudasmiguatnassvousi sglunanluu dlefuiiviilng

wozduaile
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19714 4.4 Lot_Tran

197 o n _ . 1998-01-07 | 19980329
219 1 43 | 1998-02-25 1598-03-01 ]
B e e e n U G
219 | 2 23 | “1.998-05-01. B i998—03-14
219 9 43 © 1998-03-14 9999-12-31
| 374 1 14 1998-02-20 9999-12-31
400 1998-04-30
400 9999-12-31
o i 7' Q999
526 19'9;-05-07 |
56 | 2 20 1998-05-07 4 ¢ 9995-12—31
| 678 |
678 “ 1998-05-01
e 19980501
678 2 28 1998-05-01 9999-12-31

o
14 4 m3ndeyadnauszedlugudoya@orduTnsil Lo, Pen, Gender 11 Non
1 =1 o g
Temporal Database @94 Lot_Tran 111 Temporal database LLgQﬂTﬂTiTwaﬂFl‘l‘i"lﬂmﬁﬂuﬂh%

@ W @ v
wdsnasteyadmivldinszideyany Star Schema
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4.1.1.1 11081994 Fact table

= Y w
LOT_FACT dlun13719Fact table Fauananisquasaassvesdsds oglunen
1 d o 1 I I o 1 =
v udazdunaezls detuiimiIniuazsiuiumile laefiav1n primary key 109

Dimension nauls

11314 4.5 Fact table

137 i M P - |
137

678

4.1.1.2 fee19d 10

@ =

1) minaasunislFadniunisvesndidenadefa Slice AUAI0INADN
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LOT_ID PEN ID TYPETIME A MAX(FACT TABLE.AMOUNT)
139 5, 1 2014 17
1219 0 1 2014 43
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A\, ¥ 2015 14
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00 1 2015 25
400 1 2016 25
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NOV-2015 1 33
NOV-2015 2 116
NOV-2015 155
0CT-2014 1 a3
OCT-2014 2 116
OCT-2014 155
0CT-2015 1 39
OCT-2015 2 116
0CT-2015 155
SEP-2014 1 39
MONTH_ID PEN_ID AMOUNT
SEP-2014 2 116
SEP-2014 155
SEP-2015 1 39
SEP-2015 2 116
SEP-2015 155
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GEN PEN SUM{A.AMOUNT}
B 1 14
B 14
g 1 25
C 2 103
c 128
8 2 28
s 28

170

GEN PEN SUM{A.AMOUNT)
B 1 14
B 14
C 1 25
C 68
C 93
N 1 15
1) 2 a0
N 35
3 2 28
3 a8
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LOT PEN LOCA AMOUNT FROM DATE TO_DATE
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13 ﬂﬂﬁﬂﬁ‘gﬂﬁ 1 A Data Warchouse 1} Dimension Table (1/14 Non-Temporal Data

1.1 N583149 Time Dimension

y 4 » . ) 1 v & . . .
Taa sQL N 15lumsadhe Time Dimension 11921974 2 n13mAaee Tas Time Dimension

¥ 3/
#1191y Temporal Data Warchouse ziinedutineaellii TIMEKEY, DAY_ID,
WEEK_DAY_SHORT, MONTH_ID, DAY NUM_OF WEEK, DAY NUM _OF MONTH,
DAY_NUM_OF_YEAR, MONTH_END DATE, MONTH_SHORT.DESC, MONTH_SHORT,
MONTH_NUM_OF YEAR,  QUARTER.ID,  YEAR ID, QUARTER END_DATE,
QUARTER_NUM_OF_YEAR, YEAR TIME SPAN Ila¥ YEAR _END DATE &4 TIMEKEY
wiflu Surrogate Key NiFouiiu Sequence tmudulumiiaTu na1afe udaz Jufezd Time Key

ey Taaldanldas Tlsunsy 1

Tdsunsu 1 p1sadng Time Dimension

CREATE TABLE time calendar dim AS
WITH base calendar AS
(SELECT CurrDate AS Day ID,
TO_CHAR(CurrDate, 'DY!) " AS Week Day’ Shozt,
TO NUMBER(TRIM (leading-'0!

FROM TO CHAR{CurrDate;'D")J)) "AS-Day Num of Week,
TO NUMBER(TRIM(leading "0’

FROM TO CHAR(CurrbDate, 'DD')).) AS;Day Num of Month,
TO NUMBER (TRIM({dleading ."Q°

FROM TO CHAR(CurrDate,*DDD'))) AS Day Num of Year,

UPPER (TO_CHAR (CurrDate, "Mon')

|l T !

| | TO _CHAR(CurrDate, 'YYYY')) AS Month ID,
TO CHAR(CurrDate, 'Mon')

| | TO _CHAR(CurrDate, 'YYYY') AS Month Short Desc,

TO CHAR(CurrDate, 'Mon') AS Month_ Short,
TO NUMBER(TRIM(leading 'O’
FROM TO_CHAR{(CurrDate, 'MM'))) AS Month Num of Year,
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TQ!

| | UPPER(TO_CHAR (CurrDate, 'Q")

|| Bt

| | TO_CHAR(CurrDate, 'YYYY')) AS Quarter ID,

TO_NUMBER (TO_CHAR (CurrDate,'Q')) AS
Quarter Num of Year,

TO_CHAR(CurrDate, 'YYYY') AS Year ID
FROM
(SELECT level n,
-= Calendar starts at the day after this date.
TO_DATE('31/12/2010','DD/MM/YYYY') +
NUMTODSINTERVAL (level, "DAY ") CurrDate
FROM dual
-~ Change for the number of days to be added to
the table.
CONNECT BY-lewvel <= 1100
)
)
SELECT day-id,
week day,, short;
day num,of week,
day num_of month,
day num_ of year,
month idy
MAX (day -id) OVER (PARTITION BY month 4id) AS
Month_End Date,
month short, dese,
month short,
month num,of -yeak,
guarter IN)
MAX (day_1d)"\OVER «PARTITION BY quarter id) AS
Quarter End Date,
quarter num of yeary
year id,
COUNT (*) OVER (PARTITION BY year id) AS
Year Time Span;,
MAX (day_id) OVER (PARTITION BY year id) AS
Year End Date
FROM base_calendar
ORDER BY day id;

COMMIT;
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1.2 M3a319 tazm 3 dexaain Source 11/és Gender Dimension
& w e ) ¥ A
i5resamenmwIzAsaNU i 1eu g Data Warehouse 19 i#tile191n Source Tu
3 ¥
dauil Taeduiilount Gender Dimension AatiuT19gIBAYAABAUYDY Source 1 laTu

Gender Dimension

Tllsuniu 2 Gender Dimension

CREATE TABLE Genders
( gender id number(3) not null,
gender VARCHARZ (6 BYTE) not null,
CONSTRAINT genders PRIMARY KEY (gender id)

)

INSERT
INTO Genders
(gender dd, gender)
SELECT g/ID, g.gender FROM gender ;
END;
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1.3 M3a3149 4azn 1311983010 Source 1l63 Lot Dimension
1 d’.’ g E w o d M w . . v ¥ & @
Source luaull ANMIIAIABANIMNDUAY Lot Dimension A9HUIT192RBAAABANY

U Source i.lﬂft"iu Lot Dimension

T1/sun 53 3 Lot Dimension

CREATE TABLE LOTS
(LOT_ID number(3) not null,
LOT BREED VARCHARZ (15 BYTE),
BREED TYPE VARCHARZ (5 BYTE),
GENDER_ID VARCHARZ (1 BYTE)
CONSTRAINT LOTS PRIMARY KEY (LOT_ID)

)

INSERT
INTO LOTS
(LOT_ID, LOT_BREED,BREED TYPE, GENDER_ID)
SELECT 1/JD, T BREER;YYEYPE,s LG D FROM LOT\;
END;

1.4 msa319 uaznisihdonanin Seurce 113 Pen Dimension
1 g == EY v o A (Y] - 4 Qo év; A @ o
Source Tudauil nlinlmineawlivillaunil Pen Dimension At 1wz @anynAsauLl

w84 Source ¥11a 11 Pen Dimension

11/sun531 4 Pen Dimension

CREATE TABLE PENS
(PEN_ID number{3) neot null,
PEN NAME VARCHARZ(6 BYTE),
PEN LOCATION VARCHARZ{19 BYTE),
CONSTRAINT PENS "PRIMARY KEY (PEN~ID)

)

INSERT
INTO PENS
(PEN_ID,PEN NAME, PEN LOCATION)
SELECT P_ID,P NAME,P LOCATION FROM PEN ;
END;
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1.5 7158374 Fact Table

1399 udIMIad N Table AW @1w1snld GUI veelUsunsy Oracle SQL Developer

=& . ' ; .
731918 Tun1sa§19 Fact Table HaazUsznenludae Primary Key va9udag Dimension

Tusun53 5 n15a9514 Fact Table

CREATE TABLE fact tb
( lot id number(3) not null,
pen id number(3) not null,
timekey number(4) not null,
time date date,
amount number(3) not null,
CONSTRAINT fact pk PRIMARY-KEY ({
lot id,pen _id,timekey)
)

1.6 m3udasdoyaain Source 11 Fact Table
3 g i -

Tumsuilasdoyenin Source 1€1g Data Warchouse ludauil fin Source 910 #1519

2 A o <3 = o 3 i I A ' A o)
pen_transections Miufinnsulaeuitlasvesiudazdateginen vy tielvs issnindu

1 S = ] )
Temporal Data Warchouse 11392 Insert $0yaiiili Temporal Data nande Wiudoyafid valid

9 H o
Time 191 Fact Table 1u Tguufimwizds Iag Valid Time 11 Fact Table 1iu 1@ Extract 11
\ = : ’ < ; ’ :
110 Valid Time U84 Source (1113 Extract 910 Period Time lailu Point of Time nd19fe
= 1 1 1 o

Valid Time 11 Source (%3990 uA Valid Time 1M Fact Table wiluuanariu@en Tay

o o/ L o é H ar
UNUIUAING 1AM Time Key 59 1AaR 1411015 Insert Data 191 Fact Table 18 fia Talsunsy 6
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EXECUTE
DBMS_WM.SetValidTime{DBMS_WM.MINMTIME,DBM87WM.MAX_TIME)

DECLARE
ncount NUMBER:=0;
F DATE;
T DATE;
D DATE;
BEGIN

FOR tran rec IN
(SELECT * FROM pen transitions
)
LOOP
BEGIN
F

:=to_date(TO_CHAR(tran-rec.wm valid:.validfrom,
'DD/MM/YYYY 'Y " DD/MM/YYYY )5
T ¥
to_date(TO/CHAR(tran ¥ec.wm valid:-valideill,
'DD/MM/YY YY" ), ' DDRRIM LY YN ¢
D =F;
IF' T IS NULL THEN
[ o =3y Séier=e
END IF;
—1 1IDBMR) VOFHHEEU WV /LIRS N T
=-Leop For dnsert
WHILE D<T
LOQP

INSERT INTO fact tb
( lot_id,pen id,timekey,time date, amount
)

SELEOT “&@an_réarUAY,
tranefpgen id,
time_dimension.timekey,
time_dimensien.day id,
tran_rec.amoumnt

FROM time dimension

WHERE day id = D;

D :=D+1;

END LOOP;
COMMIT;
END;
END LOQOP;
END;
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v P
2 Tnaveamsnaaegai 2
= - . o
NINAtDIYAN 2 Ao Data Warehouse 3 Dimension Table 1114 Temporal Data
2.1 msade uazmsaindoyanin Source 13 Lot Dimension
i . ' d’) Y o 9 A w & 3w
Dimension @2uH laimstinduien Source Gender_trans ﬂuu‘lflﬂ’}ﬂ’lﬁjﬂﬁugﬂﬂﬂu
4 ) é H g . " [~ a 3‘; Y .
Wolnsihe Felunsnaaeeh 2 1l Dimension 921814 Temporal Data Aauziineduil valid

Time Tnte1u13011 Valid Time Nioglu Source 11 1Aiay

T1l51A53¢ 7 Lot Dimension

CREATE TABLE LOTS
(LOT ID numberj®j»Tiot null,
GENDER_ ID VARCHARZ (5-BYTE) ,
CONSTRAINT LOTS PRIMARY KEY (LOTHID}
)

EXECUTE

DBMS_WM.EnableVersioning('LOTS";*VIEW WO OVERWRITE',
FALSE, TRUE) ;

EXECUTE DBMS _WM.SetValidTime  ( DBMS_WM.MIN TIME,
DBMS WM.MAX TIME )

INSERT
INTO LOTS
(LOT, ID, sGENDER ID, - wm_valid)
SELECT 1, ID, LG ID; wm wvalid FROM GENDER,TRANS ;
END;

2.2 M3a3 14 Hazn1531903a910 Seurce 11J63 Pen Dimension
” . 1 &z =t s 9 A w g 2 pi) 2 s £ &
Dimension Ul A laNN51 19141910 Source Pen NiUNNNABNLAAIBIN AT H
-t af ) ) I~ o g a [T 4 . .
lunmsvnaaes®l 2 U Dimension 32(iU Temporal Data fsviuszlinedu] Valid Time e

a11501§1 Valid Time fiog 1u Source 11 lAtae
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CREATE TABLE PENS
(PEN_ID number(3) not null,
PEN LOCATION VARCHARZ (20 BYTE),
CONSTRAINT PENS PRIMARY KEY (PEN ID)
)

EXECUTE

DBMS WM.EnableVersioning('PENS','VIEW WO OVERWRITE',
FALSE, TRUE);

EXECUTE DBMS WM.SetValidTime ( DBMS WM.MIN TIME,
DBMS WM.MAX TIME );

INSERT
TNTO PENS
(PEN_ID, PEN_IOCATTON,. wm valid) )

SELECT P 1ID,P LOCATION, wm_valid) FROM PEN :
END;

2.3 M5sa5 1 Fact Table

9399 uAIMIATe Table 19 awnTaly GUT veelysunsy Oracle SQL Developer

i L w= 1].
a31918 Tumsashe Fact Table a99z U5y nanilifae Primary Key vealisiag Dimension

Talsunsu 9 n198514 Fact Table

CREATE TABLE fact table
(
lot id" '‘NUMBER (3) ~NOT NULL,
pen id NUMBER(3) NOT-NULL,
amount NUMBER (3)-NOT NULL,
timekey NUMBER (4) NOT/ NULL,
CONSTRAINT fact pk. PREMARY-KEY~"
lot id,pen id,timekey)
)

EXECUTE

DBMS_WM.EnableVersioning('fact_table', 'VIEW_WO_OVERWRIT
E',FALSE, TRUE);
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2.4 miuilaadioyaan Source T Fact Table
Fact Table Y89n15nAR8aTl 2 AdeAun1snAaed 1 uaANAUATIANINAGDNN 2 03
tinABTUYe Point of Time 1ugUued Period na1fe wuaauily Valid Time uddly valid

Time Y04 TUN Y #1AaNn191UunT Insert Data 141 Fact Table 18 s Talsunsy 10

Tsunsu 10 msulasdioyain Source & Fact Table

EXECUTE DBMS WM.SetValidTime
(
DBMS_WM.MIN TIME,
DBMS_WM.MAX_ TIME
)

DECLARE
ncount NUMBER:=0;
F DATE;
T DATE;
D DATE;
BEGIN

FOR tram rec IN
(SELECT *FROM USERTEST. amount transition

)
LOOP

BEGIN
F
:=to_date(TO CHAR(tran rec.wm valid.validfrom,
"DD/MM/YYYY') , 'DD/MM/YYYY ) ;
T L=
to_date (TO "CHAR (tran xregc wm. valid.validtill;
'DD/MM/YYYY "), ' DD/MMAYYYYY) &

i3] =05 2

IF T IS NULL THEN
T :=sysdate;

END IE;

—= DBMS_ OUTPS{NRUILL _LINE (' Tl jt"Toe”
--Loop for insert
WHILE D<T
LOOP
INSERT INTO fact_table
( lot_id,pen_id,amount, timekey,wm valid
)
SELECT tran rec.lot id,
Eran rec.pen id,
Cran rec.amount,
time dim.timekey,
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WMSYS.WM_PERIOD(time dim.day id,time dim.day id+1)
FROM time dim
WHERE day id = D;
D :=D+1;
END LOOP;
COMMIT;
END;
END LOOP;
END;
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3.1 113 Roll up

o dl i o @ 1 =4
VINAIWA “TIUUeIReTI 219 Tuudazll”

Talsuns3 11 M3 Roll up
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SELECT month id,

pen_id,
SUM (COUNT)AS amount
FROM
(SELECT f£.LOT 1D,
f.PEN ID,

T.MONTH_ID,
MIN (f.amount) AS COUNT
FROM fact table f,
TIME DIMENSION t
WHERE f£.TIMEKEY=t.TIMEKEY
GROUP BY /(f.LOT ID,f.PEN_ID,T:MONTH 1D)

)
GROUP BY /rodlup (month Td,pen id)w

3.2 119 Slice

o b

’ ° = 1y A d ' < ' =
UINATIDINN “1““@]?151! uIIn 11ullﬂﬁ$ﬂqwlﬂﬂﬂﬁﬂaﬂﬂ 1=

Tusunsu 12 715 Slice

select faegh, table.Iot id;~fact table.pen‘id year ID,
Max (fact_table.amount)

from time dimension;=fact table

where fact table.tfimekey =/ time dimension.timekey and
fact table.PEN ID ="

group by fact_table.lot id, fact table.pen id, year ID
order by fact_table.lot_ id, fact table.pen_id, year ID;




3.3 N9 Dice

o 1) 1 1 =1 ) 1 v
nafmawna <l Q1 uaz Q2 fidk 219 oglundazaonidlus i lng

Talsunsu 13 719 Dice
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select fact_table.lot_id, fact_table.pen id,year id,
QUARTER_NUM OF YEAR as g, max(fact table.amount) as
Amount

from time dimension, fact table

where (fact table.timekey = time dimension.timekey) and
(QUARTER_NUM_OF_YEAR=1 or QUARTER NUM OF YEAR=2) and
fact table.LOT ID = 219

group by fact table.lot_id, fact table.pen_id, year ID,
QUARTER_NUM OF YEAR

order by fact_tablevlot_id, fact_table.pen id, year ID,
QUARTER_NUM_OF' YEAR;
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3.4 ﬁ‘lﬂ‘mﬁlﬁ'ﬂiﬁmﬁﬂ Slowly Changing Dimension
1) minnsnaaesd 2 Tuunfi 4 7 Dimension W1 Temporal Data 11ARA WA “117U
matrluusazaen o Sufi 06/05/2014” @ 11130 Query Tda1 TalTunsy n.14 Taoms
A339198152 W 319 Fact Table 4@ ¢ Dimension Table W u 92 194 ¢ 1 9 u
WM_OVERLAPS #ailuifasfuiinsreaeunaidessisnaidousiuiu il
n31wt Sume luusazaonivitng u Suidun FadroendSuanmaves

Su e Ty Aulfouiun 18 1uldn

Tlsunsy 14 mdnnuna T luusazaen o U 06/05/2014

EXECUTE
DBMS_WM.SetValidTime(DBMS WM.MIN TIME,DBMS WM.MAX TIME)

r

SELECT a.gen, a.pen, SUM{a.amount)

FROM
(SEMBCT el oINS 1o
g¥.pen id AZ/ pen,
g2 ,gefider  5d Bb/ Gen <y
el .amount AS amount,

TO. CHAR(el.WM VALID.VALIDFROM, 'YYYY-MM~DD')
FROM DATE,

TO CHAR{el WM VALID.VALIDTILL, 'YYYY-MM=DD")
TO DATE
RROM. facl\Ud]l g \Ersiitoaamr £2  JUlihe din=el
WHERE, €1 “IQlald \S<&? . lot|1g

AND el.timekey = e3.timekey
AND \e3 pday =#d) ;5 57T0_DATE ('"06/65/201% ",
'dd/mm/yyyy')

AND WM OVERLAPS (el.WM VALID,e2.WM VALID)=1
ORDER BANgelglot id, &T.Timekey, e\ pensid
) a

GROUP BY rollup{a.gen, a.pen);
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2) vndamiih “Suauagdumisveshluudazss w fuil 01/05/2015” Faee
#0150 Query laauTsunsy n.15 TAsnInsd9Ia15EMIe Fact Table uaz
Dimension Table 11 ¥ ldariau WM_OVERLAPS tiieidandiataan sening
Fact Table 1A% Pen Dimension l¥nu & idwmsvesilundazeds o Suii

A o 1 1R v A =1 W et
01/05/2015 Buaum1 lvs Fadeeansuiusu fud lwiuniesnns il lulda

Tsunsu 15 minnuiesiumisvesiluusazea e Jui 01/05/2015

EXECUTE
DBMS WM.SetValidTime (DBMS WM.MIN TIME,DBMS WM.MAX TIME)

r

SELECT el.lot id.AS~1ot;

elspen 1d AS pen,
e2.pen Ag€atiqn AS/ Loca ,
el.amount AS amount;

TO_CHAR (el .WM, VALID.VALIDFROM, ' YYYY-MM-DD')
FROM DATE,

TO CHAR(el.WM VALID(VALIDTILL,!'YYYY-MM-DD')
TO DATE
FROM fact” table el; /pen dim/eZ |, time dim e3
WHERE &J.peaili\d/N e24pen dd

AND el.timekey = e3.timekey
AND e3.day'id ! =/ /TO DATE\(/01/05/2014"y
'dd/mm/yyyy")

AND WM OVERLAPS (el .WM VALID,e2.WM VALID)=1
ORDER BYbel Vot 1id,/ el.pen id7






