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ABSTRACT

This project aims at the studies of temporal database features of a major commercial
database management system that follows the SQL 2011 standard. The students first study the
concepts and principles of temporal databases. A particular commercial DBMS will be chosen and
its temporal database features will be tested. A substantially challenged temporal application will

be developed.
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Tilsunsuuu SQL ss5uan aalusunsad 2.1 ualumsnoumomansmz fiuu Valid-time state
g Y =] " Vv By o o a P =] as =
table HHIZADINMTsEUUFIAN LAY Aalysunsun 2.2 wadwineenuiludinisied

o o = ~ & A = @ !
2.3 Tun13¥1 Sequence Query M mfiaruaziimsszysiwa luodnnafopin i «lu
A o ' o a o d o < o
MU 1364 219 ngagaanlatinaag asnazna?” museasumoiniuTdsunsun
< 1 1 9 ) = = @ %’; g’, o R
2.3 wmrunms Wszyna lugudeydiuanyiinnuvmneieuiuna manye ausofanns

o

o v o ¥ & 1 o o :
g dlugdeyaunnindve liawnsaneuminw 18 Tasluadnidemianem 2.8 uag

1
@ A 1

o 3 ° o o i ¥
13%1 Non Sequence Query 310/101 “H9113u 7103 219 Smauddrnegluamldenis

D.

! a ] | v &g
17 szausaiou ldeenuutlullsunsun 2.4 uagldnadwiisiuai1s19n 2.0

Tilsunsu 2.1 M3 Query Hurgfilu Current Query Tae'liszytaanm

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

Tsunsa 2.2 M3 Query fumemdidu Current Query Tnsszyrianm

SELECT PEN ID, HD CNT

FROM LOT LOC

WHERE FDYD ID = 1 AND LOT ID NUM = 219 AND TO DATE =
DATE *8399-12-<31°




M1314 2.7 HAaWN1INM T Query Iuli)sunsui 2.1 uaz 2.2

PEN _ID HD_CNT

Tsunsw 2.3 M3 Query UV Sequence Query

SELECT PEN_ID, HD_CNT, FROM DATE, TO DATE FROM LOT LOC
WHERE FDYD ID = 1 AND LOT ID NUM = 219

A1314 2.8 WAAWNINMS Query 1uli)sunsad 2.3

PEN_ID HD_CNT FROM_DATE TO_DATE

|1 43 4 1998-02:25 | 1988-03-01
1| A | —ivosodord 198805 ¥

‘ ) : 3 199s0n-01 1-1988 03A]ﬁfg
/i 43 ( 1558-03-14 i79999 12- 31J

Talsunsy 2.4 ms Query HUU Non Sequence Query

SELECT PEN ID, “HD CNT
FROM LOT~LOC
WHERE ¥FDYD TD.="1 . AND /LOT ID NUM = 219

& W gz
M1519 2.9 HaaWND 195 Query Iulsunsuh 2.4

PEN_ID HD_CNT

Lo 4
2 23
’ 2 | im.43

2.1.3.2 Temporal Join

Temporal join tJuminouminmi hiswsonen1dlaslddoyalumsadios

Vv 1

= 5 ) A& g B a4 o o A1 aw ¥ A
10911719 Join e ae lyao vt Tunfieslgdredradniuna “Giagalathen

v
ofvaglunenidelny” ainmatuiiznnmsldgudeyasssuas iannsaneudionm

Ayy 1w g ¥ a Y a = da 1 o v ¥
uulﬂ El?‘]f.‘l'l!.‘]JUﬂ'luﬁlﬂﬂal]ﬁl"h'ﬁnﬂ'mgﬂ'ﬂﬂw%'ﬁm'lﬂﬂlﬂﬁ!ﬂ’]ﬁmﬂﬂgﬁ?ﬂﬂumﬂﬁ?')ﬂﬂﬂﬂﬂfﬂﬂ
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1) a'amﬁmmeg: uiuasaluefa (Sequence Query)

o

2) ’nmﬁmﬂqagj 093 94 1u1T9917U (Current Query)

3) ’;'Jmﬂmrjaagﬂﬂmﬁmﬁu LANLAZII1 (Non Sequence Query)

o e!'. [y §", 1y w =y q. A A [T~ g/ =
Amneuh 1 Msaearegalenuasalueda eiarsan s ldithudunain

= Y o 2{
Weousonul lanail

v
s

44‘. o = "o o w ~ o = T =
nsain 1 Tagadt 1 uegiuTIveardt 2 Tuvaiziifadedi 2 Geoglunenidy uas

W a
1
=

oon lneugsit 2 veiludagli 2.1

UG

31 2.1 dpvwarzvesnsain 1

d.ni at d'. {7 ar :; o a’ Y ] = "9y
n3dii 2 $aeedt 1 anagiudaren 2 Tuaeiiadedt 2 dsaglunanidu uahe
YV

o/

@ ~ =] o o
p0MINABANGIINTINST 2 revan viiludezili 2.2

sl

31 22 dhwasvensain 2

aa v @ A Tl o A o ~ ' o =
NSAUN 3 ADWAY NTUN 2 LAAIINUATINLTY ')'Jfg!\‘l“ﬂ 2 ll']f)gﬂ‘].l'l')dﬁ‘l’l 1

s

i o H 1 a T g o
Tuvuziidagaii 1 eeglunenidu uathwoanniisninieii 1 Sween

= EY o ~ 1 o [ v w =
NIWUN 4 ATNUNAVUNTUN 1 LAAINHAUAT 'J’)Q\Wl 2 MWE)gﬂ'UTJ’HI’ENd\W] 1

]
=

Tuvagdagen 1 daogluaondn wazoan linouged 1

U

g YYr . 5 & g vt o & Y
ﬂzmu‘lmmmau’lummnmﬂu"lﬂ"lﬂm 4 A1R0U "D’Qﬁ']ﬂﬁﬂ"]fﬂ’]y’]

' o Y = ° = o EYEY) a 4 & 4
SQL-92 ¥ 1nImol ﬂxqﬂlWUﬁﬂ'}ﬂﬂﬂlﬂUJ ﬂ'lﬂlﬂﬂﬂﬂﬁmu SQL iWNUUDN

=]

Vv o :%.J 3 & o 2 1
1J1ﬂmmwa°1ﬂﬁ’lmiﬂﬂﬂumﬂmu‘lﬂﬂiu “HQi']J‘l-!ﬂ'lilWlJﬂ"I'izclUﬁ'Ju‘Uﬂ\ﬂﬂ'li

'
=

- ° E | 1 g A a P
LﬂJUum’cN“mWﬂJﬁJuﬂWﬂ$1M1%Liﬂ381ﬂ LlﬂlﬂUﬂ']ﬁLWiJTaﬂ']ﬂﬂ'l']NWﬂWﬁ']ﬂrﬂ

o 2
uTanau ld

o dr [-% vy s = =
MAewi 1 97 2 feegalenuaieluoaa



Tals5un33 2.5 M3 Query tomimineu i Mgdlameegsumiluein

11

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

UNION

SELECT L1.LOT ID NUM, L2.LOT_ID NUM, L1.PEN ID,
L1.FROM DATE, L2.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<EDYD~TD AND-LI.PEN ID = L2.PEN ID
AND L1.FROM DATE > L2.FROM DATE AND L2.TO DATE <
L1.TO DATE

AND L1.FROM DATE < 1.2.TO DATE

UNION

SELECT L1.LOT_ID NUM, L2.LOT ID_NOM,L1.PEN ID,
L2.FROM/DATE, L1.TO DATE

FROM JOT _LOCZ/ASI LI, KOE/ LOCIAS K2

WHERE' L1.LOT ID.NUM < 12.LOT ID NUM

AND L1.FDYD.ID = L2.FDYD ID AND L1.PEN.-ID = L2.PEN ID
AND L2.FROM DATE > L1.FROM DATF, AND. Ll.TO DATE <

L2.TO_DATE
AND L2.FROM DATE < Ll.TO_ DATE
UNION

SELECT, I'L. LOT ID NUM, |LZ:LOT 1D NUMy Ll.PEN.ID;
L2.FROM DATE,~L2.TO_DATE

FROM LOT LOC AS L1, LOT LOG-AS L2

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

AND L1.FD¥D ‘ID = L2%EDYD_ID AND L1.PEN ID:= L24PEN ID
AND L2.FROM, DATE >= L1.FROM DATE AND L2.TO_DATE <=
L1.TO DATE
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Mneud 2 1 2 feegdronues dlufagiiu

Tilsun 33 2.6 M3 Query Wiomimneu T3 2 gaegsaniuaialuiagiiy

SELECT L1.LOT_ID _NUM, L2.LOT_ID _NUM, L1.PEN ID
FROM LOT LOC AS L2, LOT LOC AS L2

WHERE Li.LOT ID NUM < L:LOT ID _NUM

AND L2.FDYD ID = L2.FDYD ID

AND L1.PEN ID = L2.PEN ID

AND L1.TO DATE = DATE ‘9999-12-31’

o

o d’. ¥ = o 1 o = =
A1ABUN 317 2 dﬂlﬂﬂﬂgcll.!ﬂ'ﬂﬂlﬂﬂ?ﬂuu@]ﬂuﬁSL'Jﬂ'IﬂQT“lJﬁLLﬂ‘iiJVI 2.7

Vv o_ o ¥ !

1EADIUIAINOUVDININNAVDIUARZAININNITINAU (Union) 1ieas U101
A v w ! = o ! o 1 o kY <
i “aalameegnanmeriy ndymianugienaananyinly 81938
Richard Snodgrass Bidenun a1 laneneundnaunaauiia (Feature) 1wl
. 1 as d a
i 1 Tunen sQL ileasnamgsainTumsviannTisunsulszgndidanan
1NN “IIm laingegnenifediu” dmsudineuiin Tidouny
1 a @ a 1 ' =t o g Y Qo 1
agaonNIAvINUITI Nz sanarlalueda srawisoildlandfiud1in
“VALIDTIME” 191 1) Tu Tol5un500191 SQL fia11/5in5u# 2.8 Tag DBMS a2
o =t ¥ by Y o Yo Gl ¥ 9
1AN15ATAHY09109 4 uyylvies Taodaun lusuilude e 15 oy
Y = o 1y | LI £Y ° ' °
FudayalneanuIIA19gA 01T 0 1l 611 1PABINSMABUALAZEIIA1

1#Taun13521) “NONSEQUENCE” Aaunshh “VALIDTIME”

Tilsunsu 2.7 M3 Query iemmineunTa 2 feednenifefunauazia

SELECT L1.LOT_ID NUM, L2.LOT ID NUM,\Ll.PEN ID
FROM LOT_LOC AS. I, LOT) 2OCAS)12

WHERE L1.LOT ID NUM.<“L2.LOT_ ID NUM

AND L1.FDYD ID = L2.FDYD"ID

AND L1.PEN ID = L2.PEN_ID
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T1/suns3 2.8 M3 Query laa)l¥ VALIDTIME

VALIDTIME SELECT L1.LOT ID NUM, L2.LOT ID NUM,
L1.PEN_ID

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

2.1.3 Modifying Valid-Time State Tables

' ' - a o Ay & o & 9
luduneunihiiyadanisaaniuidndennaennils Tldidanonnilaluam 1

v
=1

= o w 9 r - [y a o d Y]
01TIRLINN Tuiadede lseifvadusssumAvesmsszmaveslsnlulgdniuazdaion
= 3
Ingve

2.1.3.1 Current Modifications
w 9 Y t:%’ o ] ¥ Y ) =Y !
mﬂmﬂuaﬂauwumwmmmmmﬂumi Select "’UE]Qﬁ!*])’ﬂL’JﬂW‘USlJﬂ’J"IiJQQE!’]ﬂ
o 9 g a 1 1 et o Y 3 A
woaunds lumsdiudyedoeyaniinnudnnisuferdu Taslunsudlvdeyaiioglu
v
@ o 1 [~
991U (Current) uaziusaandlu
. [~ —~ ]
1) General Scenario Lﬂumﬁwmmumﬂ%ya, ﬂiﬁﬂ‘;ﬂﬂaj’ﬂia‘lﬁ iag auaﬂ’aga
(] a9
Tuyranalenla
B : =1 ) Y g L ]
2) RestrlctedScenarlol.ﬂlJﬂTJ"ﬂhliy'lﬂclﬁlLﬂULﬂJ‘UE)Hﬁﬂ"lﬁNmW“]t‘)ﬁNL’Jﬁ1
¥ i o ]
Toyiuvesvoyain iy Tasa 10819015190 AAIA0IUZ YD AT
o o { . =1 1
LlWHﬂ"IWLLfYﬂQETﬂ'Iug"UQ'J’Jﬁﬂﬂ"li'lﬁ‘ﬁ 2 1 ‘%Qﬂ"lﬂﬂ’]‘i’l&ﬁ]mﬁu’ﬂﬂﬁ 101

Y 1 9 ¥ - o
il catfaud Tuil 1998-01-01 84 1998-03-23 MiMiuAgnaeuAwA Tuf

1998-03-23 faifagiin

Bull calf = Bull

Heifer calf = Cow

Neutered cow

31 2.3 amuzveaTINeUgNNRY LENMIMIWA
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M504 2.10 a0UEUBIFAI

LOT_ID_ NUM GNDR _CODE FROM DATE TO DATE

’ 101 | G ! 1998-01-01 | 1988-03-23
Cooa00 S 19980323 9999-12:31 |
} | 234 :VW?A? C :_“1598—02-1777"4;;;;-12-311
s e mena

3 9 - g = & v w ° 3 o
Current Insert 017103013 Insert Fact‘lﬂLﬂu‘ﬂiﬂﬂﬁlmﬁﬂ?Uu ’CT"IiJ']'iﬂ?’l’l”lﬂﬂﬁ

aree1aluTsunsuin 2.9

11)5un353 2.9 713711 Current Insert

INSERT INTO LOT VALUES (433, ‘h’,CURRENT.DATE,
DATE ‘99f-12-314.

Current Delete lum3audeya LOTI01 luilagriuey Liawnsoauunnind
8daTilsunsafl 2.0 Hedesdimsthnafimuidenfinsandas e litay
liwsnmlulegiin Taslddaetevesmieuansnnuzuosda i
13190 2.1 910A1579 fa 234 18U Calt faud 1998-10-17 Taw auudlisudl
(fl S0t 1998-07-20 F1¥pamsangs 234 s xdoaud v IfamiueTaves
Toynduqai i wazluownandosliiiidaymieguds falisunsudt 2.11
Tawozfusidand Ty Tavnd lug 234 ¢ 1998-02-17 1998-10-17 Faifluunaiidl
nmmmﬁmﬁ’unmﬂ%ﬁ;ﬁu Tatvz1§u To_date 114 CURRENT DATE 118y
a1 234 $1998-10-17 9999:12-31 il uira1 lweurnaeonla) oz Idwadniss

A15199 2.12

Y5153 2.10 15911 Current Delete

DELETE FROM LOT
WHERE LOT ID NUM = 101
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M1519 2.11 aouzvesgla TanlHduaed 19lunisn Current Delete

LOT_ID_NUM GNDR _CODE FROM DATE TO _DATE

101 c 1998-01-01 1988-03-23 |

101 - S 7 1998-03-23 9999-12-31-..

- 234 D (377 19-98-1):7:-17 - 19978-10-1777

| 534 3 S B 199é;10-17 9999-12-:;]7
S s 19980312 | 99991231

Tsunsa 2.11 msavdeyamusigaaiifieanis

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

M54 2.12 01U VORI TINGININM I Current Delete

LOT_ID NUM  GNDR CODE

FROM _DATE TO DATE

1998-01-01 ' 1988-03-23 |

| 101 ! C g ‘
DN ﬁ‘i e ; ];§80323-—];;99{;£iﬂ
| 234 o T 1 -;998 02:17 | '1998 -07-29
| 799 ) 7{ X 7fi_ | 1998-03-12 | " 9999-12- 31|

N Y 1 :i c!'. w 1
Current Update 0151511 3990y luaawaanaivifeddu v liawse
U5u1l79d26751Und TasazdeaiinisasivaeusiauuAunouriing

Usvuilge Miimamuferduuuy vy Feannsafinsun g 3 nsdl augin

L

o

Al

A3l 1 (Case 1) Ysulgadayaluefnlunantagiu Tasudly To_date iy
naludagiiv

A3 2 (Case 2 15udgedeyaiiduiluaialudagiu Tasnisusuige
To_date vasunudy Wunarludagiu udunsnuaalnlnuiil From date
flunantagiiv

A39iA 3 (Case 3) YSugedoyaluowinalunangtiv
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Case 1: i—-—ﬂ

Result: (vachanged)

Case 2: [

Result: update TO_DATE ,

and insert new GNDR_CODE H

|
I
:
I
Case 3: : [ v,
]
I
I
]
1
I
1

o

Result: update GNDR_CODE

31 2.4 nsaimsdTunlasudeyalurrsnarfidlulag i
2.1.3.2 Sequenced Modifications
a Z | . { g g
1) Sequence Insert 11151 Sequence U1 ﬂzﬁ’misy Validtime N Fact U1y

9 ] ] 1
vienansiielatadiels dsiaegnalulalsunsud 2.12

Tusunsu 2.12 msm Sequence Insert

INSERT INTO LOT VALUES (426, “h’, DATE-’1998-03-26',
DATE "1998-04-14/)

2) Sequence Delete Tunsainizih Sequence Delete zuaundAle6ne lainsly
o 4 as 4 Y g [ {
111 234 drweenninvhiu 3 ludilaniusavoadeugaiay il uianand

{ W 3| o ' A v
imsnanuzilasugads 234 Iiiiluiineu Tagdranaindesns

=) [

Waswulaateya AvTuN <1998-10-01° DI TuUN 1998-10-22° Tan13

QU

=

™ @ L oq oy A o & a o
iﬂaﬂuuﬂﬁﬁﬂﬂymzuﬂ'ﬂﬁﬂﬂqw i]']'jiu']ﬂ'lﬂlﬂﬁﬂuuﬂaﬁﬂﬂuﬁ FIVZINANTU

=S o

voamsilaeun)asdoyalas nsdl Azt 2.5

Y

[ a < <3| = T
2.1) PV flogaaaiveateyady i fact iiusdeeglugudoya

2.2) PA fla F2aa1deamsalasun)astoya
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dﬂ:i = = [ qy U 9/ =
ASAUN 1PAIAANHAIUALAUGANDN PV HAIINNITAUYDYALIAANIS
Y5139 1109 Tae From_date 117U From_date Y04 PV La11/a81 To_date
I~ v 1w
(14 From_date Y89 PA 910U UUNINU028n 11un21asld To date tni1du
To_date Y94 PA uagld From_date A From_date U983 PV
aa a 3 o & w EY <)
NN 2 PA INATUMAY PV LATAUANA PV Haveenisaudoyavziluns
Y5U1/39 1 1197 Ty From_date 1M1AY From_date ¥94 PV 1t To_datelv 171l
From_date Y93 PA
H a ' 2 1 <
NN 3PAAANDY PV uazdugaainol PV Navednisauaziduns
U511)59 1 un7 Ty From date 92191100 To_date Y04 PA LAY To_date 11171
To_date U3 PV
dd’ a 3 N 2 [ =]
NIMUN 4 PA INAVUADUUATAUGARINAT PV HOUDINIT AT UMTALILDT

v )
Vo avaN PA 2809 INFIUVIYA

- | PV B
Case 1 | — )
PA
N\
A ;
Result: f' —-——} A AT AN _}
: PV p
Case 2: I )
PA :
f )
Result }-- - ‘—a
PV :
Case 3 | i R 8 -3
| PA \
I )
Result: | > .._>.
PV
Case 4 Il.—>
PA :
\
)
y;
Result: entire row deleted

31 2.5 n301YP0UNIIIAMVY Sequence (Sequence Delete) 19 4 N30

9
1106190619 M1dvanIsaves 234 Tugrwrardaua 01-10-1998 714 10-
’ - g
1998-22 9¥AB4NT NN 4 N3l Tawldmds sQL TuTsounsuf 2.13 - 2.16

y A A g ya Pt 9 ' 0: Y a
N4 A58l maimmmmuwgﬂﬂm ‘Iﬂtl11.ltmﬁ3ﬂ1ﬁﬁil$ﬂﬂﬂllﬂ'liﬁi'ﬂ%ﬁﬂll
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¥ [} i

AUGNADING From_date 11ag To_date Fallnnududou uazianaialdde
cici’v Ao = a1 ' 1 a v )

Tuiildaiiasmaeuiiieni lnesgyrranandesnisay 911U DBMS 1

v

asdvaeu 19N 4 nTdl aalusunsudi 2.17

Ti)sunsw 2.13 n3aiN 1 vea Sequence Delete

INSERT INTO LOT

SELECT LOT_ID_NUM, GNDR_CODE, DATE ‘1998-10-22',TO DATE
FROM LOT

WHERE LOT ID NUM = 234

AND FROM DATE <= DATE f1998-10-D1¢

AND TO DATE > DATE ‘1 G0QSssis@uufafia

Tisuns3 2.14 n3aiA 2 Vo4 Sequence Delete

UPDATE LOT SET-TO-DATE .= DATE ’/1998-10+~01'
WHERE LOT ID NUM = 234

AND FROM DATE </ DATE ’1998-10-01"

AND TQ DATE >= DATE *1998+10-01"

Talsunsu 2.15 59N 3 Y99 Sequence Delete

UPDATE LOT

SET HRON—DATES £ |PATE (NECERSIHeP0E
WHERE LOT. ID NUM = 234

AND FROM "DATE" <€<DATE "1:098-10-227
AND TO\BRATE '>= QALE\ ™ EX8#EH=2 2/f

Talsuns3s 2.16 n59IN 4 V09 Sequence Delete

DELETE FROM LOT
WHERE LOT ID NUM =-234

AND FROM DATE >= DATE ’1998-10=01'
AND TO_DATE <= DATE ’1998-10-22’
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Ta5un33 2.17 M3 Delete HUVIZUBINIA1UBA Sequence Dalete

VALIDTIME PERIOD ‘[1998-10-01 - 1998-10-22)°’
DELETE FROM LOT
WHERE LOT ID NUM = 234

3) Sequence Update
[ ' = @ =1 w a
d10019 Mideen1snldends LOT 799 Wuineudad mwizludou
= o dy kY a A w dy
Hunny msnlasuu)astiazdoaiiarsan 4 nsdl ail
e.ia; a 3 o qy 1 o o A
NIUN 1 PA INATUMAIUALAUGANDU PV HAVDIN5UTU 390z umsiny

1 o

103 2 107 uaz YSud3e Lued Tautwuunusn1ae From_ date AuM1A

]
=1

From_date Y99 PV 14a% To_date AN 1A1 From_date Y04 PA IWWLDIN A8
1A From_date AA1NIAY To date U4 PA LAY From_date HA1N1AY
From_date 499 PV UutljaunddoyantisnaTasl5uilse From date v09
Y 1 ’ 9 [ "
PV Triifutli To_date ¥04 PA 11AZA1909703a021110 A1V PA
e a & =y w o < A
NIUN 2 PA INATUUAZAUGANAL PV Haveam31lsutlysaziflumsiiuuna 1
107 tazliuyya 1 uod 1WuLn9TAe from date TAUNIAD From_date ¥4 PV
uag To date HA1NIAY From_date ¥0 4 PAUSUI3an02Taolfualge
<3 1 - jud
From_date 493 PV 171111 Form_date Y04 PA 11ag To_date Y99 PV BAUNIAL
To_date Y84 PA Uazf1ve39o3azmiiuaAIund PA
A a & > 1 o =] A
N3N 3 PA INAYULAZAUTANDY PV Wauednmatlsuiyaeeitlumaiiu 1 un?
uagyFuilge 1w inunales From date 11A11M117Y To_date ¥4 PA LAY
To_date UANMAY To_data ¥84 PV-1J511)591021a81/511239 From_date 04
I~ 1 1w
PV 113lu Form date 494 PA 11ag To_date ¥4 PV HAUNIAY To_date U0
PA HazMm1veadoyaszmAuAI1u0d PA
! a A & @ o 3| @
30N 4 PA RATuRe UL AUgANET maveensdSulgaazilumsifulye
= o 3 w 0 T a a:'(i
1 uad fv UJ5uganwizar PA Tae From_date Lz To_date 38R UN1UAY G
ansaldmdaeanuenlumsifuizedoyauuy Sequence 1ddallsunsu

12.18
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PV
Case 1: E }
PA
}__. S )
Old value refained: |} R——— )
Updated portion: }———-MH
v
Case 2: IL ,L}
PA
| h)
! 7
0ld value retained: f — )
Updated portion: }_ ~ )
PV
Case 3: ‘ B }
N #5 b}
| )
Old value retained: !_ i — )
Updated portion: }-—v———-—_ RS )
PV
Case 4. i»—- \ 8 .u_;*>
PA
|- A \ g )
Resulr entire row updated

31 2.6 n3aivea)Surl3ar39r0 Sequence (Sequence Update) 113 4 N3
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Talsunsw 2.18 M35 Update U Sequence 113 4 N3

INSERT INTO LOT
SELECT LOT_ID NUM, GNDR CODE, FROM DATE, DATE ’1998-03-
ik

FROM LOT

WHERE LOT ID NUM = 799

AND FROM DATE < DATE ’1998-03-01'

AND TO DATE > DATE ’1998-03-01'

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 ’1998-04-01’

INSERT INTO ILOT

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 *1998-04-01!

UPDATE LOT SET-GNDR.CODE < ’&

WHERE LOT ‘ID NUM = 799

AND FROM DATE < DATE £1998~04=01/

AND TO DATE > DATE "1998-03-01"

UPDATE LOT SET FROM DATE = DATE *1998-03-01"
WHERE LOT, ID'NUM =799

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-’1998-04-01"

< ! ] o @ 1
LM U139 Sequence Update @04 1471879 SQL u1nsgIuinas

oA ¥ o 3 P v Y = y
ﬂqnnﬂnsm LW@iﬁﬂWiﬂiUﬂ‘;ﬂﬂlﬂy‘ﬁﬂQﬂﬂﬂﬂ %ﬁawmsmnaaunaﬂﬂg
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Fe3 I3 Frorn_date nay Tomdate mdlﬂuliﬂQWGﬂU%aultﬁ$QQU1ﬂ HINTTLVUU

< ' & = 1
Mdazdevudiinisszysiaiarlidarelunis Update nd1v pBMS

z S i e y
AT0UNY 4 P38l Add0e1aTu Tasunsuh 2.19
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T5uns31 2.19 M3 Update HUU525391381U84 Sequence Update

VALIDTIME PERIOD ‘[1998-03-01 - 1998-04-01)°
UPDATE LOT SET GNDR CODE = ‘s’
WHERE LOT ID NUM = 799

2.1.3.3 Nonsequenced Modifications
Ed L g} w = [ o A
n15un lvdoyanuy Nonsequence HUdSA¥IIaNABIRUADAA LD 1A
=) A o 1 o )
Wa1saMslasunilas unA20619n15 “Delete lot 234” @2111/5 Current A9 “Lot 234 azaon 11
= I 1 1 3’, 1
1na1u1ie1m13” dudunuy Sequence 9218l “Lot 234 92 liagluatuliemisdaud 3
a o A =~ v o Y= A
91MAGUTNYDUADY UYUIBU” HAZD U UNISAUUDYD Nonsequence 1E8140952 82178171
y as 1 T @ =] ;ﬂ‘d. ] 1 A [
Apan15au00n 11 A296195% “aufuinved Lot 234 ATFarImuInn 3 Mou” aallsunsu

1220

T4/5un33 2.20 M35 Delete UL Nonsequence

DELETE /FROM LOT
WHERE LOT, ID/NUM = 234
AND (TO-DATE .~ FROM DATE MONTH) > INTERVAL. ‘3’ MONTH

Y =2 )

o -3 [~] =Y
Tunsauuny Current A Sequence 181409 Iudave lsauluanuiiluaia

{ o £ @ a

A o 1 A o & oA
MIzieA 081 asuas nonsequice vzitlum ANV IAUMTHAAINA TR NIZID1Z
i y ¥
(@UTUNAII290) uanaunulun1s 1¥M1¥e SQL 11A15a 1Y nonsequence 1T
o 9 o3 ' o @ @ ! Y . ) "
wmaugﬂuammmﬂ’nmﬂmwmmmmﬁ%ﬂsuﬂgamﬂanﬂ:ﬂmxmum Sequence Primary

Key I101¢ intrigrity constraints

2.2 faauUAw e lunnIg1eaRIMea 2011 (Temporal Features in
SQL:2011)°
2.2.1 ¥231321 (Periods)
A o w A g 3 g/ a a Y
dad g uiugivvesdeyaBanarluninsgiuiedduea 2011 WHAD
ANUANIA TUMIMHUALAZHIANABITBINHY ¥ TLUD IR VB IR1519 ¥
Aq ¥ = ' a 7 . - °
N1 ur19n19n9AAIA S (Mathematical Interval) VUUAUVBUIAT 1aBaEiN1TAINUA

) . .
YA UAUYDIINT (Start time) HazeAIUUD9IA1 (End time)

* Krishna Kulkarni, Jan-Eike Michels. 2012. Temporal features in SQL:2011
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. 4 o F~ 1 T 4 a
(Period data type) N 3dmualfiduguesdaniar e dngisyasdlumsvenaiiu
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wuaeil iesnamsimuatiaveadoya lnu 1 lumasgueadweand a1 lu
a  w da o a ¥ a £ T G =t @ 9/ a |J A A
naadusinueadweauiidunu migndesdimsmivayudeyarialuniiilumiesie
1 a o 1 i o ! o a
A199 HBNANITA1IY NTUTIWAVA B UD AR DD
| [ A = Y T a =
ununezihmsmuyiadeyauuu i W lunesgiueadiuea wafauea 2011

4 ° ' 1 A Yo w

Y = =l =Y . .. A a 9
llﬂl“WlJﬂTiﬂ?ﬁﬂﬂﬂ‘iﬂﬂﬂ'}ﬂﬂ'ﬁ]@ﬁf’lﬂﬂﬂ? (Period definitions) LWﬂchIfﬂ’lmJ“r’i‘iﬂﬂ'ﬁll'IUWE}Ha

A o '

a A g ' ' ° a ' 1 L g
%uﬂ"ﬁLﬂummaﬂumswmm MMM uANeINAIL0I I Wil useSenaiulsenew
A g ' v dea g 4 g = ' o &
voamsuniuguesnedminiiunaisudnuazna 1 Fugaveriuial fMds CREATE
TABLE Uaz ALTER TABLE 9¢iim31/5u1341n59a519v090181 1nil (Syntax) tiefiaziin i
o = o = " ] o d 2
fT"IiJ'I'iﬂ‘VI’lﬂ”Iiﬁ%JNTﬁi’JUﬂ!ﬁﬂﬂ'lSﬂ'l“r’iﬂﬂuﬁl"mﬂ’l‘llﬁﬁ‘ﬁﬂﬂna'l‘lﬁf ﬂaanuﬂmmmﬁné’mmz

' ¥ g v d et
A VVDIYIIAH T URo AN TTUAINN fﬁamanuua llliﬁ'llﬂiﬂiﬁﬂﬂulﬂ%”]ﬂﬂﬂﬂﬁuu
auald
= | = Y - r | '

HIATITULDTAILDD 2011 nnsiaenly close-open period model NA1IAD ¥IILIA
&y Y <4 2 ' w < o A
NInUAUU L'.]ﬁHill'ﬁﬂii&’ﬁﬂﬂ'lﬂﬂ’ﬂﬂﬂf}nﬂﬂUﬂJﬂs‘lL?ﬁﬂiiJ‘ﬁu (Start time) 120192AUUU
oA & = Moo | Y s — . 1 '
mmm“l‘ﬂﬁaﬂqi}uﬂma1%11?1"11114113mmmﬂumauunmﬁuqﬂ (End time) MW ULADS

¥ " 1 9/ 1 ' A 1 o) a
LLQ”JHHL’Jﬁ'Iﬁu'CIﬂ‘Uﬂﬂ"]i'Nl'ZIﬂ’ﬁ]zﬂ@QﬁﬂTll'\ﬂﬂ'J'H'}ﬁ'lﬁllﬁﬂﬂlﬂQ‘H?QL’JﬁW 1Uﬂ311llﬂ‘ui]'iﬁﬂ'l'§

v
=

1 L} z -5 o
Uszmavsofimuatiommvesyrvamluaiiiniu sxlsnglugluuuvesnginfaduaisa
s 4 o o 3/ ey L]
(Table constraint) Lﬁﬂﬂ@ﬂﬂc\lﬁvﬂm’ch!‘lJWUBQ‘D”NL’m'I
1mmmauammmﬁu 1AY9491901 (Time dimensions) MJuauatouyaFanai
ldsumsvensuey 2 ¥iia fe
a ¢ ' { ) o 4 - { 99 3
1) waaa I (Valid time) Aagauaaniuaniugndmualfiiuassmundls
gudoyaminua
o o . . A = y v =R
2) NIUuLAFY Ing (Transaction time) AB¥I91981AUD T U UTINAY
g udeya
2.2.2 Application-time period tables
! w o A
M54 Application-time period HUHTNY152AIAINOADUAUDINIWADINITVUDS
3 ' ) g4 ¥ A & A
mslFauiidanuanlalumsifvdiesveznaitey yarwyengaassnsatluaselulan
1 =1 a
IV RGERINIEIDER:

v o g/ % ! - 9/ L ] 3 2 Y
ﬂ311]ﬂ'ENﬂ']ﬁﬁﬁﬂﬁ]ﬂ\?ﬂ'l'inl‘}fﬂ']uﬂﬂﬂﬂTlﬂﬂ m%%zuuﬂﬂmnaumwuzmznm
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T I~ o 1 = w A 1 EY A
TiTnzdumsmmusanmlueia nanlueiu vienaluewan dauanudesmsous
A Y Yo Y e ) ' o a A A 3
ﬂaQﬂ%ﬂﬂiuﬂ15QHQWQ1wﬂﬁuﬂ§qmﬂyamaamamaawwuﬂawmWﬂwa1ﬂwsamawﬁ1umaya
Tnas

il o
mmﬂmﬂmmwumsmﬁuﬂmwamm (period definitions) Tagl¥¥on 14 mua

1?3 L‘iﬁ]mﬁﬂﬂﬂ'lﬂ\mu'ﬂﬂ’li”ld Application-time period

Tsunsa 2.21 edramsadiamsnaidly Application-time period

CREATE TABLE EMP (
ENO INTEGER,
ESTART DATE,
EEND DATE,
EDEPT INTEGER,
PERIOD EOR EPERIOD (ESTART, EEND)

g/ A [ S YA ¥ =T 1 1 = v w A
dldannsaionldyoes 158 ldndeansiiuFevessranar idwdsrsusudeves
o A oy & ' & VA Ay v a Y
ADANNIANTUAULAZNMTUZAVDITNNMNTII0 ¥ NdpIms 18 Tavriavesdeyaly
o & 2 2 3 a du v 1 &
AaNtIAGUAUUAzadugaIziluyia DATE H70 TIMESTAMP A 14 HArHAYDIVDYYE
of o 4 . d ey o
V0INOANUN TR D Tl Uy TaADaf L

& | LY o 1 o o
AT INSERT LHJ‘LIﬁi‘illﬂWﬁlﬂﬂal‘]ai’ﬂﬁﬂ\ﬂﬂ'm‘ﬁﬂi‘f{aluﬂ"l‘iﬂ']ﬁuﬂﬂ’l‘llax‘lﬂﬂﬂ‘uulf!'ﬂ"l

4 oy o— & 0o
Lihﬂullﬁ;‘ﬁﬂﬂﬂﬂullﬂ"lﬁufjﬂulﬂ

TWsunsu 2.22 Mreeamsiiindioynaslium131a Application-time period

INSERT INTONEMP WALUES (22217, DATE ‘2010-01-01’, DATE
Y2011-11-127 ; NIW

w a v vy
1919 2.13 Nnnwwmmimumm‘gmnmu

ENO  ESTART EEND EDEPT

22217 ‘ 2010 01 01 2011 11 12 ‘

o @ g w o Y o = o ]
M9 UPDATE uuu5330mngaansothinldsunldsudeyalundazunives
' £ .. W 1]
AUV Application-time period 18 (M3 FulaoudeyaiiiiuswdemsdSunldeum
v o A g t:y 9 o a2 o @ o W
Tuneduiveaasudunaznmaugadie) uazluiueufoafudufdes DELETE uuy

535UMG3A9011150 198 DUN90AINANTINLUY Application-time period 1@
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1 =) é’l o
Auaulialviluwiasgiwedftea 2011 dulianuainiselunisiing

' 5 1 o — ¥ o .
whsulasdoyaninansznuannmmafisimualdde Tavgaausaidudiuvssves

a

v
o o [

A9 UPDATE uagf1d4 DELETE i 190 msfmvuaiianainaule dediasuy 910013198

g : { 4 v
2.13 uulthi‘ﬁ’ﬁ'lﬁﬁ UPDATE 1o asuunun (EDEPT) ¥94WUANUHNIUIAY 22217 (ENO)

]
=~ t é’, =

. C . . o T
Taoilaouninuwuni 3 Wuuruni 4 Fadraa18uauf 3 numwWus 2011 895uR 10

q

AUEEU 2011

Tulsunsu 2.23 Medamsliimids UPDATE annnasgiueaduea 2011

UPDATE EMP FOR PORTION OF.EPERIOD FROM DATE ‘2011-02-03’
TO DATE ‘2011-09-10" SET"EDEPT"=w4 “WHERE ENO = 22217;

' 14 ' i
lumsuiamdsiiszundanmisgiudeya (DBMS) viimsiwasfndsranaives
5 ; @ e 1 %i 1 a o o =
valid time FoUWUTD Y9781 P ADAINA 3 AUATHUS 201189 10 U101 2011 HAZIZTiNS
1 W ' =1 a o @ 1
ANNBINIAAIN1ITULV L close-open AIMINATTIMDAANIDA 2011 FITUUAITINIAT P
o v A w o 1 I w w i @ = !
WNVTIWIUN 3 QUATWNS 2011 14 101U TUA 10 Aueen 2011 uaalaq Aauid
' I - > Byt Y " ' i
3391991 P 1 ua 11 nH4 (contain) ¥04 valid time v gnUSunlavudona uddminuasninig
) w — o 91 oy A ~ A g A o L.
FOUNUYD valid time AUFI9301 Pl ldgifenna1sudunSeaadugaved valid time

Y T [~/ P ) 2 "o 1 {
ud uoniueggnuriseenilu 2 unande 3 undfiagandu Tnstuegfuve uivavoITI9a 7

A4y w w1

Yy 1
douriuiutaznIaIiideuuAugnm P azgndiud denud

1514 2.14 HAANEVDIMS UPDATE deyamusmaslulilsunsui 2.23

ENO  ESTART EEND EDEPT

22217 | 2010-01-01 | 2011-02-03 £ 3

| 22217 | 2011-02-03 | 2011-09-10.| 4|
— - -

| 22217 | 2011-09-10 | 2011-11-12 3

10A15199 2.14 Fuwadws msvhauausideves Tusunsui 2.23 Taesmualy
1 ¥ ' 1] ¥ 1
Tusunsui 2.23 Wunszinuasandeyaniun1sei 2.13 ludaee1aiiuaaniia1 EDEPT
o { 2| ¥ A @ - | = I~
Uiunlaewilu 4 vufsuouaudeergnilfunldou (UPDATE triggers) dauasauadfitnaeiiy

0 lnungAwaadIuT (INSERT triggers)

o

v S "
e DELETE Wuaz a3 uuuvessiidaluiueu@uadufunis UPDATE Aeiims

' T
o o =}

1Wu¥3 FOR PORTION OF tiog1maenvazainlumsaudoyalusieszeznaiidivua
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1 1 { 1 g‘l o a’} ! o/ i
AIDYIUTU ﬁ’uﬂﬁaam‘mummmﬁag°luuwunuu%awuﬂmumwm‘ﬂ 22217 A4UATUT 3

AUATWUS 2011 ©9 10 AUEIWU 2011

Tilsunsu 2.24 Mee1amslimds DELETE mannasgiuoaniuea 2011

DELETE EMP FOR PORTION OF EPERIOD FROM DATE ‘2011-02-03‘
TO DATE ‘2011-09-10' WHERE ENO = 22217;

dy 3 @ ow L]

oA 3 2 = .
f19019H9EAR10AUAI0819715 UPDATE Y 19AUAD 1921aqAn Uil valid time
' ¥ e 4 o = w ETI & —
¥231981 P AUATUN 3 QUAUT 2011 D9 10 Ao 2011 Wudiunilalu valid time 1290
& VY a ) w g @ 1 MY oA A 4y oA
AN UANMMIALAINTNMTTOUTUYB valid time NUFIwaa1 P 1l ldgnideniinasudunioe
& ’ ) 9 ) " = { a o |
NATUFAVDN valid time 1182 UIHUIZYNULBBNI 2 UDINTD 3 upINBYARAUIAZID N

; 2
fimsdewiuiuaisnal P vzgrauiis

v d o\ 1
M1319 2.15 HAaaN5V8INs DELETE Yeyjamumdslulysunsa 2.4

EDEPT |

ESTART EEND

ENO

2010-01-01 i 2011-02-03 | 3

2011-09-101-2014-11-12)] '3

| 22217

J

d' 3 =1 dal] o o I ~
INRITNN 2.15 L!'HEﬂuNﬂﬁW‘ﬁﬂW‘i“ﬂ"N'luﬂ'IJJﬂ'II‘T\‘l“UﬂQI‘]JiLLﬂﬁNﬂ 2.24 Tay
° v = Z o w o v P Aa 1 a
Avua 1 ldsunsui 2.24 dunsshdumaeideyannnisien 2.13 Taosunahiegianlu
= g 2 = 2 '
137199 2.13 WNAZQNAUNI (DELETE triggers) tagaziniswuun Ivaiitn 11 2 a7 (INSERT
triggers)
2.2.2.1 Primary keys on application-time period tables
o . iy, {d w : a 1
mﬂmﬂm:mmumﬁxﬂumﬂwmwumm (EMP) ‘-’Tﬁl‘iﬁ]"l‘ﬂi]gﬂﬂ'ﬂ ENO
o . ' o o = ) v o o & d 1 &
Wy Primary key E]UWnl'iﬂﬂ'm‘ﬁﬁﬂil'lﬂﬂl'ﬁ'lhlﬂﬂWﬂﬂWﬁ‘Uﬂﬂﬂ’lﬁﬁ UPDATE 1513¢1MUI1NITY
¥ a 3 ¥ 4 o o X ¥ : Y A
UOIUUY ENO L'].]'L! 22217 YiuA %Qﬂ?@ﬂ?ﬁullﬁﬂﬁiﬁlﬂu?ﬂ Primary key 93%€f03UN153534
. @ = .
valid time 111 118720 Ao 52un0W ESTART 1ag EEND 1 11)i5)u Primary key #2u
P o ow y Y A ' '
MIWNINGILARNDANY ESTART 1ag EEND wﬂﬂuu@mmmwi]:”lmwmwa

Hi31009W9 1500 WA15197 2.11
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A3 2.16 MI8E19M319NHM51H ENO, ESTART taz EEND Usznouiuily Primary key

ENO ESTART EEND EDEPT

| 22217 i 2010-01-01

2011-09-10 | 3

U | SIS rm———]

| 22217 | 2610-02-03 | 2011-11-12 ‘ 4
{ [ o g; o 1 1
1AR15199 2.16 T4 3 AOAUIILTAYUILIALIIAT (22217, 2010-01-01, 2011-09-
lg o 2 o ' @ v o '
10) AL (22217, 2011-02-03, 2011-11-12) lus1ru Fudluanoeusuldaunissrivuan
a g @ o [ ] w T 1
Primary key N uamaoduidsenouny (ENO, ESTART, EEND) UAIT10aUNWL 1A 1004
valid time H¥29n a1 AFoun AU Fad19IM518a21189100151999na1292 1831 wilnau
Yo o T ] ?.,‘ —_ w o =
minwiay 22217 lddanaegluwmin 3 uaz 4 Tuaramdua Tui 3 guaius 2010 lilauds
v A @ & g 9y 9 P} 9 w o w o
Juit 10 Aueey 2011 e luneasadldiinnudesmsioe Itminauasmsadedaumun 16 2
= @ 1 =3 o 9 @ o w Y A ' =
uwunluauaeny o813 1snamulasna ludmainaue e dena Idfvanaunundonlu
1 1 = d:l ) o 24 a0 dy £ (=] g o [
1299811982908 1mHe e T ausaviau@eun lanain1a Tasluinsdeuiuiuaes

a1 ase g Uuuuddsaw Tusunsui 2.25 18

Tasunsa 2.25 egnamsliimidalsema Primary key annnasgnuesfiauea 2011

ALTER TABLE EMP ADD PRIMARY KEY (ENO, EPERIOD WITHOUT
OVERLAPS) ;

2.2.2.2 Referential constraints on application-time period tables
1 4 o ] r - I~ Qs a0 9
ADIHDI91NA0E13IAD U M T T U 19nI Ny (EMP) duu@n1duon

a5 Tastinsdsznie 1 3a 1w T sunsun 2.26

Wsunsu 2.26 Mdadszmamsedaegesfifiudoyayes Department

CREATE TABLE DEPT (
DNO INTEGER,
DSTART DATE,
DEND DATE,
DNAME VARCHAR (30),
PERIOD FOR DPERICD (DSTART, DEND),
PRIMARY KEY (DNO, DPERIODWITHOUT OVERLAPS)

auuddundesnisiegi il ldmarlaqvesnnqarlu EDEPT vos

A1519 EMP a0and0371119A1wad DNO 1u@1519 DEPT 191 wiinaiuuaazaunans1aain lu

L'
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1dee1els avagdoyadretiene il Tasmmualitansis EMp ideyamunised 2.17

M54 2.17 Megnaveyalumsng EMP

ENO ESTART EEND  EDEPT
’22218 2010-01-01 | 2011-02-03 } 3
22218 | 2011-02:03 \ 2011-11-12 | 4 |

o 3 = 3 =
Hazmvualin1se DEPT 4UB}aAINAIT19N 2.18

M1914 2.18 A0819U0%aluM 1519 DEPT

DNO DSTART DEND = DNAME

3| 2009-01-01-4-2011413-3 1.~ MTest

| v’

4 2011-06-01"| 2011-12-31 s/
(- o ATANE....

4 ' = v a W v '
i nsIIae U NazBsanua1 lunedud EDEPT ¥8301519 EMP uagsn
v d 1A i )
lunaduil DNO v84015 1 DEPT 15101992851 18711170 Referential integrity constraint Y94
¥ 1 { £ g
NIN0INT UAloduNAYITIIZNUTIMIENOUHLIEY 22218 1 Tagnuss Yt Tuinmun
'V w & T { o o o A a :
M98 4 (DNO IMAY 4) AUWATUN 3 QUAIWUT 2011 D9TuH 12 WgATNIEY 2011 ¥4
1 Y to o o d A o oA = P 1=y -
F1DAUATUN 3 AUAINUS 2011 B93UN 1 Dguien 2011 T liTununninenmy 4 el
3| = : 1 @ ' )
Wumsaziiaten lvveusiedisdanuie ynqa1vesnedul EDEPT 1ua1519 EMP
Y ' [ 4 : A A ' o q 9 a
AOAANBINUDIIAIYIADANY DNO 140159 DEPT Naawaatlas iefivg L 1diAa
o 22 Y] 3| : o L %
mgmIain iy dussdesiianuill 1dneei I lifadeyavo aunaluas1agn (Child
{ o o Jdw ' g‘/ = | 1 1
table) NFUWUTAULAI 1A 1910 (Parent table) 1 nT valid time 7118 11iog 11 valid time Y04

- L & A [ 1
asal Fasremnselagiuuumdene luiiwedams fulymilld

Tasunsn 2.27 Meenamsliimidadszma Foreign key mannasgiueaninoa 2011

ALTER TABLE EMP ADD FOREIGN KEY (EDEPT, PERIOD EPERIOD)
REFERENCES DEPT (DNO, PERIOD DPERIOD);

1nTdsunsudi 2.27 9215un151/52A 1A Referential constraint Fa90ya1n

o 1 ) Y B a & v
msdiegaiuzgni ildaziangil 14
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& i 1 1o o T v @ o aw 1

Taena ludaurfieglumsiegn usuilundesduiusfudisauaiaufen

Tuars19ul @il valid time 01w valid time 002 lun1519gn a5 laiinareuainisg
VA M @ ) . i { o Y ! ! i i
winaeanaoanuuadlun1919gmiul valid time N0 UMAITI041129U04 valid time 11
A 1 1o a 3 5
13 199N 20091 hiillunsaziila Rdferential constraint
2.2.2.3 Querying application-time period tables
¥
luinasgvoanea 2011 M151900Y Appliction-time period Hua 15019

o

& ad 9/ =y o T [}
Mdadounn (Query) doyauuuilndnmel¥aeuarudoya ldimilouay Aoty dumn

A

ABINITADUNINI WUNNIUNLAY 22217 (ABVTIIUALEYA A TUIUNA 2 unTIAY 2011 £37

5 £
amunsaldmdeae lideunwdoyala

Tilsunsw 2.28 deenanisaeun ndoyalun15 136Ul Application-time period 1

SELECT eNAME, EDEPT FROM EMP WHERE ENQO = 22217
AND ESTART <= DATE ‘2011-01-02/ AND EEND > DATE ‘2011-01-
027 ;

v
s = L

MW zimuamduiegeunutoyaninaatisune AU
1 & sz = = R P 9 o A
&miu‘mmaﬂﬂnamuquu Elummimmﬁmuaa 2011 ﬂznmmsuumwimﬂmaﬂu"1*11
luddanifoa9o9AU¥I919a1A9 CONTAINS, OVERLAPS, EQUALS. PRECEDES,
SUCCEEDS, IMMEDIATELY PRECEDES 1182 IMMEDIATELY SUCCEEDS d1#31Uf190814
g/ 3 g Yo e A A Y w 1 Y
ﬂmﬂuuummmsahmmmumi CONTAINS LWE]'ﬂﬂllﬂ11IWj’ﬂy,'ﬁﬂﬂﬂﬁ'nllﬂﬂ"miﬂiuﬂiﬂ

de'lali

Tsunsw 2.29 drednamsmeunmdoyalun1319uwy Application-time period 2 (SQL:2011)

SELECT ENAME, EDEPT-FROM.EMP WHERE ENO = 22217
AND EPERICD CONTAINS DATE Y2011-01-02';

1 1 o o kY
gmnIusidesnsiimiinaumuieay 22217 ey luasunlathaly
' ) 1o A 2 o A Yo &
PIUITNAILATIUN 1 UATIAN 2010 DIIUN 1 UNTIAY 2011 L'i”Iff?iJﬁﬂMﬂWdWﬂﬂﬂLﬂiy

Vv
go lilaounuld
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Tsunsu 2.30 Medhamsaeumndeyalumsauuy Application-time period 3

SELECT ENAME, EDEPT FROM EMP WHERE ENO = 22217
AND ESTART < DATE ‘2011-01-01" AND EEND > DATE ‘2010-01-
Q1r;

@ = A 1 e © w 1 [~ '
vedanamiu1lou lvaanar ludmdedana il uuuy close-open Na1IA0
FINIAIAINAINVTINIUN 1 UATIAN 2010 1 BTUTINEIVTUN 1 uATIAN 2011 FeluBania
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Wﬁ\‘llﬂﬁ'llﬂ‘iﬂi%ﬁ’lﬁ']lﬂﬂﬂﬁ OVERLAPS 'I:'I"EJ‘U‘E]'Ii!ﬁ'lﬂ'mﬂﬂﬂﬁ"l’}"lﬁﬁ’m‘IﬂilmihﬂﬂU]JJM

Tsunsu 2.31 Medamsaeuandoyalumsianuu Application-time period 4 (SQL:2011)

SELECT ENAME, -EDEPT FROM'EMP WHERE ENO“=+22217
AND EPERIOD OVERLAPS -PERIOD(DATE *2010-01-01',DATE ‘2011-
O1=B1" )¢

3
ar @ A

WuNUNMSAUYINIa NI LT ‘”ﬂiumzmsﬁmuﬂﬁ’wﬁ’uﬁnﬁnﬁumﬂhwaa
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o
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ot :‘l. 1 (%] o -
(X finishes Y)) OR (X finished by Y) OR (X equal Y) 519 @ UNAHUIIAIAULUNT overlaps
%i 1 o3 o W 1 = % a 1 V") 1
y04 Allen Wi T ldilunaasumsdeunuiuuear13959 Fus1Aadimsdouiunuve 119
' > a . ¥ ' e o = A 1 w w - v o
2 FNUUGANNTUIINIA 89 I UN e N ayanogianiy duuaas v Tudlu
IAIMTUMIATINAOUATHRUNUAUADFUTUAT overlaps V09 Allen Tun1ansanudiu
& = 1
A2A11H1NT OVERLAPS TuaAs§1ueafiauea 2011 1114gnAn21u71 81 X OVERLAPS Y
< = )
1W1959ud7 Y OVERLAPS X dpaifuvsadan
o o A = w
2) MIAUHUNT X CONTAINS Y Tuanasgiuedanaen 2011 a2 1¥nadns
=1 1 a 1 @ o a @ ¥ .
UAININIT I (Boolean) 1HoUMIAT 198U 1HN17UDY Allen Ad3) (X contains Y) OR (X
@ [~} 1 o e A %
starts Y) OR (X finishes Y) OR (X equal Y) 13192 @AM UIINIABUUNTT contains VDI Allen
3‘, ) [ i @ a &= a o a 1 1 =
uulidldiflunageuindudivilszneuduaie Fusinadie v gaitorsaidioglu X A
1 A 3‘; 1 ) Y o 1 o o A 5
Aatilann9IAveaIalu Y uuedly X dunaadliiiuiida@1iiuns contains Y09 Allen
1 =] I~ 1 o = o [V a
Lilmdumsnaaeuniniduaiulszaeuduaie Allen luntsassdudiudaguiiunis

a e <3| 1 v  a
CONTAINS ELuﬂJ'Iﬂ'ij'mLﬂﬁﬂ’m@ﬁ 2011 umﬂumsﬂﬂﬁauﬂmﬂumuﬂsznauﬂmia



31

3) M@ uHUNIS X PRECEDES Y luniasgiueddiuea 2011 sz 1¥wadns
fluA1a21395 9 (Boolean) ifoutriinis 19 aduiinn15v04 Allen A4il (X before Y) OR (X
meets Y)

4) MANHUMS X SUCCEEDS Y luniasgiuedfiuea 2011 92 1¥inaans
U139 Boolean) fouiims 197Id1TUATT Y09 Allen &3i) (X after Y) OR (X met_by
Y)

5) MA1UHUNT X EQUALS Y, X IMMEDIATELY PRECEDES Y 1taz X
IMMEDIATELY SUCCEEDS Y lTuiiasgiuedaiuea 2011 v Iinadnsiieuiins 1469

¥
ANHUNITUDY Allen A9 X equal Y, X meets Y 11z X met_by Y 9ud1Al

o g 3
2.3 AaNvYdya (Data Warehouse)
2.3.1 ﬂﬁﬁﬂnﬁ%ﬂgﬂﬂﬁ]ﬂigﬂﬂm (Multidimensional Data Management)
v
guiuve oY aTIaFY (Relational data model) 1111 Idgniiaue Iaw E.F. Codd 1141
3 ¥ o o a @ = 1 o o
1970 FUV U IATY5 1990 Turing Award uBndvidawy 18flududsynoudidylu
£l Aa o o 9 o o [ .:f 1 = g Yt
gATIMNI TN INYOYaRNTEAU AL HAIMADA 1T an T TunnTuil Tuaaedl 1990 1iu 141
) 1 & A [ 4 - = 1 &
g‘ﬂL!UUﬂ]f]‘ﬁﬂ]’ﬂlfuﬁLL‘U']JlﬁUﬂi'lﬂQﬂﬂﬂﬂJW‘Lluﬂﬂ multidimensional data model PADYUUNUI U
9 A w ) 7 A a ) " A o o
‘umgﬂuumanummmmwuiﬂuquﬂ'izﬁaﬂmaﬂﬁmmwwwyamﬂmm%maau"lauw
o ; . 3 p ; Z
FIUUY¥AYY (Online Transaction) gﬂuumagawmﬂuuum (Multidimensional data model) 44

1
L =

1 a ) o [% U o A =] !
anuiludaunilevesgamnnIsugsntszAaeiud uaoaals ans gruAuddliiudiu

fin )3

a/

0w 9 EY ~ o
dryane Augunuveyasary
3/ g‘) EY) o ' a o 9 =
gﬂuuuman‘,awawuwmumﬂaﬂmmuzuﬂ‘ﬂﬁuuauuﬁﬂmmmﬂ:wmaga LHagy

jdupudeyaduqdndrivauniniigninaue Taviinidsluaaiunienisdnyiuas

]
U

= g Yo a =D
magaa Iy lasluniniansanyiiy ladwane jUuuuluaansadiamaningiiy
= Y Yo = 1

n1ams luvazinemagaamnssmivldiwaus Tugduuuiimwiznianni lasee
7 A 4 A o o a ¢
ponu lugduuuvesenuIsuIanIeellodmiums N 1ed

T . y EY [ '

gﬂt;umm%’anﬁmmaquma (Multidimensional data model) uu"lﬂﬁm'mﬂﬁmﬂmg

3 S 3/ =1 a A o o do o = ! 1 A o
‘ll'ENﬂJEilJ”mﬂu“llﬂmiﬁl'id (Fact) NATUAWUFTAUUIUNIDATIUIIBDU1I (Measures) HTDN1TH

. . 8w wa Yy 4 a ¥ o vy o A v
41104 (Dimesion) N1lﬂuﬂ?ﬂﬂﬂﬂmﬁﬂ“]JFI‘UEN“U@WI%%'531«!1‘! AIDUTUYU ﬂuﬂﬂﬂﬂm’da\lﬂﬂnﬂ

1 =< 9 s T

F
wifadolunar muaelusrumi lvsuaz lusinuna us Fedruesueaninaiegieiy

o w d v o

Yy & a A1 A & oA o ~ w - Y A
YBDINVDIY (Fact) NINADNITHDUALATHIDNIUIUNTUANNTAVUBINDITI (Measures) HUMAD

. Christian S. Jensen, Torben Bach Pedersen, Christian Thomsen. 2010. Multidimensional Databases
and Data Warehousing



32

ee

n/ T @ a 3 <] a

& ~ & . . A ¥
'IH'JUSU'@QWUQﬁﬂlmgi"Iﬂ"mQﬂ“]ﬁ) ﬁ?uigllllﬁlﬂ (Dlmenswn)‘lfliJ"l’J THIVDTUIUUDINDVITIUU

=0

i
= s

3 pRiga oy & & o 4 & - 3 w
L'LIUﬁﬂ’]H'VIVIlJﬂ"Ii“If@ ﬂ1'§“ﬁﬂﬂU\?ﬂ'ﬂuuﬂ'l?l)’ﬂgNﬂ']ﬁ5':]3J'1Jﬂll”ﬂlﬂﬂ?ﬂ°ﬂ'ﬂigl.ﬂﬂﬂ]ﬂﬁ‘ﬂu\?ﬁ'ﬂ

1§
ro=

g

a o A = oA voa ¥ o9 A o o 3
LWOHUHITDLUAL TINDIUININY DU UITDUUAY G]Nﬂﬂyﬂlgﬂ]'ﬂQﬂ’]iﬁ@UﬂqﬂﬁJ@Hﬁﬂ’]ﬂLﬂuﬂ1§

e

"o w A A ] &4 o = Y 9 ' 9 v
aounwNIuInvesmisdenvieldnodeunsetuunue ldvesfidouuaazau fudu
) T 6 o i o o 1 o i
sinvudeyanmeyuuenivldiduddgyngmililszgnd 14 3 ad1andng s
A a g ¥ = o o 3 o ¥
usnfen1sitns iz voyadegluuudeyanaroyuuosgmiihlldluadedoya (Data
' YR v Y o el ved £ 1
warehouse) #§A88193919 9% IdNadedoyainiluiifusrusaudeyavuialngisiusw
3/ 1 A o o o o a g 9 A = =2 o L%
doyamnnanaeunaunedaglszaendmiumsinszddoyammzisesiaule Sohld
b = 7l o Yo w a 7y v 3
siupudeyanmsyunesdivse Towinvsinnlddmiunsimszidoyaluadadeya
oA 1 3/ o o g 1 e w
st duryvestoyariasyuuoagmit il ldne gmh liidluarudagves
Y
. : - ] o
5¥11 On-Line Analytical Processing (OLAP) 1agszuniiin21u57a152 1un15118 100 U0 9
msavuteyaniluauuInNeIMTwazBsavesdoyaliazMIMINNI MVe AT 1aToya

= ) 9/ o a o
galuthpiugduuudeyavasywvasmdailuiio

&

" P o o 1l ] o o 9y
steiiamfentniiuiuniioatoyn (Data mining) Faiihinued msunsvi v
Y I o o o1y 9 R R=| o 3
Auwuuete e s 6 i3 lugwdeyavuialvg #afinisihgilnoudoyanats
Ay s X L da g 2 o ) g 4 A
yuvweslszgnd lauay Fanvsud 1nunissams jilnuudeyanatoyuueuiiuiniesile
mgAaeMIAummaoudmiumsiumileateya
a 9 g v, @ 3 ¥ LY
nafina 1l uud I Isiin laglanuvesdeyanaloyuuea
. = gf o o = d 3 4
(Multidimensional data model) Huliana mIsogad miuldlunisTinsizidoya Fagn
° Y Y 4 v o o o q Yy ¥
il 19ed19nad19uluningaainns sunazesfmni v windiamnsarddndoans
o o [ a o o ) 1
i hldmsums sz emnnudiladeyavunalng 16
2.3.2 WWIAANUGIH (Fundamental Concepts)
2.3.2.1 YUU@3 (Dimesions)

1 o

a 2 2 Y, el o A 9 o
Hu')ﬂﬂqlﬂ\n}!ilil@ﬁ (DEH‘HESIODS)'L!unjua\iﬁ']ﬂiyﬂﬂl']ﬂvlilllﬂﬁﬂlﬂﬁﬂﬂ'}i

A o A o w 2 - ) 4
l!ﬂﬂl!ﬂgﬁ5@i]'ILL‘HﬂﬁQW'NG'}ﬁ']‘Hﬁﬂgﬂllﬂﬂﬂlﬂﬂﬂlﬂyjﬁﬁa']ﬂi}!ﬂﬂaﬂTﬂﬂQﬂi‘mW@?ﬂQﬂigﬁﬂﬂ

[ " A o w =} Y Y o o o J 3 a
HAaN% 2 9819n0 %J’ﬁ"l‘ﬂ’i‘ﬂﬂ'lSLﬂ?)ﬂ"UElHﬁLmﬂ“Hﬁ'm‘jllﬂ”l'iW]ﬂf}hﬂﬂ@ﬂlﬂuﬂﬁiu&"ﬁﬂﬂﬂﬂ'm
= £ v
AzRUAVDIVIYINADINTT
§ i 3w 1 o & 4 & o =
HUUD3 (Dimension) L“LI‘Hﬂﬂﬂ']i’ﬂ‘]uﬂ‘itﬂﬂﬂﬁzﬂﬁmuﬁlﬂﬂﬁﬂmﬂﬂuﬂ]ﬂu HAVT

o g = 3 g ° ) {
ﬁi]‘!i!’)ilﬁﬂ"lﬂ“b’ﬂﬂ?'lﬂﬁ&tﬂﬂﬂ Tﬂﬂ%Lmawummamﬁﬂﬂuuﬂxuuﬂuamagaﬁﬁmu%ﬂz

= J

a o ! 1 1 . . . .
WRTI2H Taeh luudazA1veauNa49£QNi3un71 Dimension value 30 Dimension member ¥4

¥
ar

1 ! I~ 1 1 o
Lma:ﬂwmﬂumuﬂizﬂawaaumzﬁxﬂuwu



33

l Virginia I Florida
l Arlington l Miami Springfield

31 2.7 Tnsaaiauazaruiszneudm3uamue e a0 Ui (Location dimension)

S Y o 1
Tugy 2.7 dulduaaldiiudalnseadranazdrutlsenouvesyuuesi
" 1 v ¥ v
noatugo i Taeluyuuesweian1uf (Location dimension) HudZiNanua 3 szAufe I
o A . < PV - a1 A o A Y g !
TTAUUBUIDY (City Level) iluszavnianiiqa Tasnminegluszduveaiioaiuiunguues

=} s w o a 1 T § . 2t A o W [ . 3| 9
1DINBYAIVDITEAI ] (State Level) AI0619431 Miami W11 ULl 1M0g 11435 Florida 11 udu

U
Fd

2 1 ] o o A o Y — |
"dﬁ\?ﬂ1 T uutﬂmﬁuﬂclﬁnlu Top Level'ﬂu‘llﬁu'ﬁ]ﬂ'l“ﬂ'iﬁﬂﬂﬂﬁﬂﬁﬂlﬂﬂyﬂmﬂﬁ Iﬂﬂ"ﬂﬂﬂﬂﬂ'l
3 [~ 1 . 1
HUWBY (Dimension value) uuﬂZﬁQQ!ﬂUﬂfJu“ﬂﬁﬂﬂlﬂﬁﬂW 9
2.3.2.2 Uo1M99349 (Facts)

Yo & a a2 @ AL o o ¥ A a P

YOINV939 (Facts) 3J'Jﬂi]'ﬂ'ixt’fﬁﬂtﬂﬂu‘lkﬁuﬂﬁ?ﬂ]ﬂ‘ﬂl'ﬂﬁuhi]%'!lﬂﬁ']%“ﬁ [Rig¥!
2 O] ' = Pa— a ¢ A Y
IUDY L‘Hﬁ]ﬂ'limﬁiﬂﬂ'iﬁﬂ'}uﬂTiﬂ&’ul‘i'lJ'NEU'N °]NL‘§1%31!’]1]11%’]'31?1313“lWﬂI‘HL‘U'Iflﬁ]

= 9] -g o 1 T o | a o

WHANTINVIIUUUINVU ﬂ’mtmwu“lu%m‘uwwmﬁammm L'i’]ﬁ?ﬂﬁﬂ’]ﬁ‘ﬁi]S'JLﬂﬁTg‘l’TﬂTi"U'IEJ

1 1 9 A 9 = a ) A a 3/
a1 vy lugduuuvesdoyararoyuueaindomagg 1 (Facts) udonsosuio Tasldnis

]
s 1

% . 7 1 1 "ﬁ k1) 1 1A 1 Y =
79UNU (Combination) ﬂJ’(‘NFIﬂUJ{iJH@QﬁN“] qmﬂmwmw”lmmu“lmaaﬂﬁmuﬂu TINNITD

EY
=) Y

a o A d 9 1Ty g A\ v owooa o Y
lﬂﬂﬂ'li'i?ﬂﬂuﬂﬁuuﬁﬂilm'] llﬂﬁjTﬂJﬂlﬂﬂﬂﬁquﬂﬂﬂgﬂSQ LlﬁzcluaﬂTGﬂﬁﬂﬂUﬂﬂgﬂ']clﬁliTﬂi']U

Y oa

' 4y 4 a B 1y ' o 1 5 G
'J’]"hJiJ‘UT’JWﬁ]iJSﬂuu@gﬂ"lﬂ']ﬂj'lcluﬂ'ﬁﬁ’J‘Hﬂuuuﬂﬂ’mﬁ?umﬂﬂ‘uﬂlll‘ﬂfl]%'iﬂﬁ'lﬂllll
! ' A 1o A ! ) ?
ludauaeliisgnandsfe Tavamnlugdunudoyanaloyuuesiy

3 Y & Y =] a g =i o o o o " ~ ] o 'qci 1
ﬂmmﬂw‘Huwami]fuiaummammuwuﬁn‘Um"lmg:uummgimmuqummumaz

1
1 =

£ =] a ¥ EY = ~ )
yuuos lagvominasauuazlszneu ldrediuvesgansyyswazidea Taviiswazidoa

] ¥
1 = 1 o ]

¥ ' )
manduannsam ldnina luyuuesluseduiianiveg TasfiszduanunounioaziBomiy
3 1o d’ °

1VUBYAUYAYDIIAZIDEATIT I UA

¥y 3 a & o - ' ¥ 3 2 &4 9 d a d

oI vIT Il @IS uunvsendsiueon Iailu 2 viade Jeinvesed

[ d 3 =] = i a é’ 1 1 . {

Wuna 13l (event facts) uazdomavsainatuluzislag1anila (snapshot facts) Taedh

Y I a A L4 ~ = = = = Y A e a 3 a
‘lJf’]L‘Yl‘Ui]i»iL‘]NL‘I’W}ﬂ"I'im (5]311??1%ﬂﬂi?ﬂﬁﬁLﬂUﬂﬂﬁ%Lﬂﬂﬂﬂfjﬂ) uuﬂam@msmmnmuﬂmiu

oA

a : kY 1 =] a " o=
1an134 (real world) F0uvzHIIBANIU Iz TifsadBRIIT uRo Ve SUARZINA N TRI AT

@ ' A 5 4 a X & a A ¥ a
anyugzinnz limdeulng (unigue even) MiAnvulumamisaiianualulans e 1diAy



34

v W Y o ' ' v d Yy & a A a v o o o
as107auu 1718 @009y auuyavestemanianazidenv: Idilu mgmisalmsalfim
@ A 1 1 Ty g Y =1 a A .3 1 3 o 1 o
Nenilsdaunagiay unnuuyavesvamaT e uvuInmiosag Ialudn mgmseinim
o 1 s I~
veviiade luuaaziu dudu
& Yy Y o =Y a’/ o = P @ o g 1 = = 1
Taena ludrdomans aiuiinaelidiunerfususiuIuL19ee1eEus1isen
T e &£ g wa o 9 a ¢ w T 1 o A A
AN (measure) FUTVURUAVTANITIADINITILTATIZY AI061UFU TIUIUTIVDINT
o = I~ =y w [N
vty WuduTavazesuieluidedaly
9 L =] a g A oA o y = Y '
81101995l u luiiafis1ae3ald 1519258017191 Factless facts
! o =L g aa 1A A Y Ao a & A P w
mn&“1‘3nmmuuuﬂanﬂuﬂmmwﬂqﬂmmﬁmmﬂﬂmmwmumﬂw NI DI51950nTUI
qy v Ay & a Vo id . S . s
Measureless facts 1 161 Tﬂemsuﬂm%fwamamﬂxnnfnzmﬂwiumam@mim
= 9} =] a A a é’ r 1 = A P=1 1
P19 95 antNav U Tuaelaran il (snapshot facts) 599199138071
State facts 1A= UUIRAVDIANINIIAT DU (State) MU Avuudaslumalrlamainiia
o ' ' a a ¥4 g9 A & & BT Mg ¥ Yaqyd ¢ =
Meeury Usuaduinegluiwmieadunudum vie Suouvesdiirlan i lad davn

1 al

I~ A o 9 | ] a 3 3 < a A
Lﬁ1Lﬂ1Jﬁﬁ'ﬂ')ﬂﬁ]ﬂ%ﬁ“ﬂﬂ’]ﬂ]ﬁﬂu@]ﬂllﬂ‘l.l'f]!ﬂ"lﬁ}i\iﬂﬁﬂl\ﬂﬂu

w Y e Y EY A - 3 o a =Y o
llu’ﬁ”]ﬂfyﬂ’lﬂﬂﬂ?ﬁﬂﬂﬂﬁ]WIQLWE}N%GWH]TIS\'l!.‘h'\ﬂ‘ﬂﬁ}ﬂ'lim (event facts) LD

y o o Aa & ' & a & Y 3 q P
Yo s iRy 19901 1AA M (snapshot facts) inadiu anya i ladieg e 14

¥ 3 = I A cg o [l [ Ao = 5 =
Event facts Hitilumsesuismgniseliinadiu dreduaunisuie Tashiunaiululaness
7 @ ﬁy.a a 5 = . (] as
#20 Tundnnsuad Event facts Wuvztiadu Tuna luud Iegus liawnsa e lunisnsadu
) Yy a r 9 2 9 | ' a =) v @
U7 Snapshot facts WHIIUMTDTLBAMMIARONMIIFNNWHNOU (B USinadua1ve iy
1 A [~ k7]
wsnluuaazimon lluau
2.32.3AM0 (Measures)
v A o A va a e [=1 a by A
mMiialaeenlsznoufeguavi@mreanayveennmiuaiuruinivierse
o =2 g o @ 9} 1 [ A ° 9 A
Mlsuazgas @andulansunsiusindeyauvudiesy SUM) damisaianldie s
1 ! vy 9 o g/ r 1 & = wa
AR U1A I8N Y Tugmﬂuau“awm‘lwmﬂumsmsmaﬂﬂﬂm“lﬂuﬁﬂmaﬂmﬁuumm
3 =] a A a4 = v Y = 1 A o ot = a a
&r'ami]i]swmaﬂﬂnagﬂmﬁmmiﬁﬂywummmqﬂﬁzmﬂ”luﬂmwuﬂimmmw
@ 1 o L7 ~1 o W 1 ) @
ineenuuugiuteyavuialvadefmuainduauiudiiaedials dwmsuy
= = { v A @ > w o 1
AU eI s I ALaaweavie luIuiissymsdatiinzuaassiuaunemsnvielu
1 i 'y - H 1 a 2 v %
FEMIIUUY UARDDNUUUDIIMHUANIATNITNIZAdY (Na1A LAY TaTuINITY) &9
1 Q/ e d =% 3’; ar 1
veaNu M iniitluseavissiuluiuiunazyniuneunth
@ 1 oA @ o w 1 Aaa @ a [ Y 4
Famnaniudmivgamiianegfu uiisamstamuisaluudndiamans
Yo a o a 1 = [ o o A = ay Y w @ 1
"lﬂsumswmsmwﬁdﬂ%uuNiﬂuﬂmwaﬂﬂmmmimmﬂummmiunau"[,ﬂﬂwgmmmmwuu

¥
N %30 R gaaulfuasgasezgnidonauiimvesnisiaiinnuninedimiuanua ms



35

TIAUVDITZAVNMITTIN (3D e52AD "uuga” wie'li) gasgnimualiludeyamaiuaz

Y =

uuve lugndraseuuuru ludieimlsada

=t

g LY a1 (=} 1 T 9/ aa 9
wingdunyveyavareiadiulvnyimnainisuivednalu’la luiadeya

=4

1 .:fn an 3 o @ o 3 1 ) 1 o = o o3 [ () =
maramave lgdmsumsanadlsausu Tas lufmidsdnnusuiulumssa uadeade
alg91elums 1w

& A o A ' ' o 1w A L. .
Huaad Ay NIzLenANNUANANTEHINTINTUYDIA1IAND additive, semi-
i F
additive 1182 non-additive ¥IMTM5HIDIINMMAINYIINIUAD U ana1an L luAIT ALY
AR additive 713150390 TdAIUAIWMLIBNNTA AdBt1urUAUAITIANY
Y . o P
BOAVIY5INNY Book, Location A% Time maamﬂ"lamﬂwmﬂmwauwmuﬂsmgmmlu
T =1 o o e 3 a T es] 1 1w a A a cg o o a
Tanuvennutuasanidinad ouve suaazyana Mdaaduinatudmsuaiiaves
< a
anuiluasela o
M58 Semi-additive 1155w damiaadowu ﬁaﬂ'wuawuammu
q VY ,3 4 I~ =S o
Tngjazitluiiddeyanat Semi-addictive dniRavindon iy 5o ms i A2e1931uM3
g c} 1 (] ] 8 dﬁ j :i = a 1
Favan U laya lutaazarawar lulamnaiie 19103180715 NN TNE U 1RSI A UL Y

q, r Y o A i .
MladomWIZe N5 U195 Itz Uauru e luns NI AU UN a5 2119

@ A Y 9
wiadauaLI UM

l w g1 e Ay aa g g
7139 Non-additive Wumiafn luawiiddeyala 4 Idilesninilugashiden

¥ )
S a

1 [ 1 i g [
fethaunsdiiinatudenunfodmsumseaudini llaiinsaswsuduaudodms
sy 18 199 Non-additive 1munsaiinin dd a5 mnasiia

2.3.2.4 M3 uauedagudoyadlsfunea (Relational Representations)
o ) Sk g : v oy Yy 4 a

naanan lmhandadug s luduteunihudismdouizinngan

an 3 ' dy 3y a o o o 1 = a aa
Awasuaasveyaratil lugideyaadunius Tsansawniinsudauifauuuvaisia
' v o o A a . . a { A
WANTIANWTNRUTIU 9 A28 510028 UANIRY relational representations 99N W15 87T
ifieannldfuedruuninatouazdrenanisidile daeaitnanlunsuaasiadoyaly

U

a o w d a ¥ 1
§1Uﬂ?ﬂ¥ﬁl“ﬁﬁﬁﬂwu‘ﬁ 195 UIENITDIDYU

qQ,

[ ¥
1) aAu1A17 (Star Schema) ANUIA1INMITIHATDY AN TR as1eliiinedau]

an y

@ v dao o " [ 4 o
4l ﬂ!mgﬂﬁﬂﬂ@ﬁﬁuﬂ?ﬁﬁullﬂﬂxﬁzﬂﬂﬁlﬂﬁﬂﬂﬂ]@ ya (Elﬂ!'i’u T)AaauUIgAl

A o

= | Y Y] 1 oA Y g 9 aa
i]m,lﬂ'l@ﬁﬁlﬂlﬁﬂﬂﬂﬂﬁuﬂﬂﬂﬂlﬂﬁﬂWN ’E] a”lmmuuu AANIWAITIIUA

o

Toualsznoudtonaduiiferdmsuanauifudazszauluifdoua

U q u

g a =) I a & A o w = a
‘HE)ﬂil'lﬂuﬁﬂi.l"ﬂlﬂﬂﬂnuﬂ’li’Nﬂ']"llllﬂu‘i]‘isislj'ﬁllll.ﬂ'Jﬂ']ﬁiﬂﬂ?'mlﬂlﬁl‘i\‘lﬂﬂ'lﬂ

3
g A o

aa a X v do ) " [ @ "
um ﬂ'lﬁ"l\‘.‘ﬂ'ﬂll%iﬁid.lﬁﬁﬁﬂﬂﬁMUﬁ1ﬂiﬂJLLﬂﬁ$ﬂ1ﬁ'}ﬂ UDIADAUUHUNATIA

@ { o a a 4 ' v oo o 1 aa
ﬁWﬂiULLﬂ?ﬁlﬂuﬂﬁ\‘l ﬂ131\1ﬂ3111i]ﬁQﬂﬁﬂﬁﬂﬂﬂﬁﬂﬂﬁ?ﬁﬁﬂuﬂﬁ?ﬁﬂﬂ 1530



36
v d ua’u’csrqo-’l :;Sichldu’w an 9 @ 1
ApAulMAIHIAAIA 19 TzmANg 199 ImAIndNYa I T TAYoYE A0819
o @ a a { .
anuIadmIuaNInITIsIzuaaalugUn 2.3 (Primary key 3zAaidu1d19)
A = 2 o 19 1 - =] a
¥ "aNUIA1" NUIWDIMITUNNIIHIN13199N1A0E19TIAIT19A1IT U 9
1 k) :’J =" s 4
9AIINANUAZAIIIAINTATOU 9 FUnsuiuvziidnyuzadioiua1d e
! ¥ o ° = ~ = 3 ' g a
wolimunmaulSouieuateimsnaduszrinmaeanniduasa
uazmIuAazia lugln 2.3 uoaluarseanuaivesafiniaiuaasly
319 2.3 uaraadIumMsnsdmiugadeya "Book", "City" UaY "Day” 1514

d aa g

ﬂ’.ﬂi]L‘]JHﬁ]ix‘i‘UﬂJﬂ’ﬂﬁﬂJHﬂU Nﬂﬁ&ﬂﬂﬁ']ﬁgﬂklﬂﬁ”ﬂﬂﬁuu un i] ﬁ'ﬂﬁﬁﬁ'ﬂ

=

an1unuaa ﬂ"l‘ﬂﬂﬁﬁ Uai amaauumﬂmmﬂﬂ’mamu "CityID" LR ¥

=

% [ d o 1 [ B Q 1] c.l =
‘Hﬁaﬂanuuﬁmsmmazszﬂmﬂm "City" t18g "State" TIUITUNTNNUTAINA

—J

A o & '
‘-uauaﬁmu‘n u]:llllﬂﬂﬁll“l-ﬂ'lﬂﬂﬂu THIU?2 52 ﬂﬂlﬂuﬂﬂﬁllu“ﬂ unicnoan

@

= w aad Ado = ' 1
Aoy aedinivanlumaianeassuiwdy 19" Tas Wiaunuiela N

o—

& A Aado 9 A
UUADAUAWINU ilf)ﬂ"llﬂﬁﬂ'l‘i‘l E)iJfﬁ]'Iﬂ'i“”U‘U"D’ﬂiﬂifJMﬂ»‘lﬂ'lﬁcl“HVllﬂU

ar

[

umaﬂmnuﬂmmﬁ;ﬁm\ﬂumﬂ%’ key 51 FIwaiUayuMslian

¥ £ o 2 o/ " " ~ 1
wauiumay‘aizﬂugwu ADUNIUBU "WUIAN 2009" ﬂ:ﬂﬂﬂgclutm

=
()]
e eXl
=2

& v B ' e e |
azuluRouuaaryvau e auldeulen "Tuiay 2009" 1y 31 upn
a1l s o 1 £l & 1 1 o =) g o
(AuufAniinsventisdosdiattesnilaan lunnaz Suvo uRouiu) Tuves

Tudeaiand) oghelsnnniiesninvina Inevia las 19mauiies 1-5% 1o

g ~ o 3 Y e d o o = 1 o 3 [~
WHUND Lﬂﬁﬂﬂuﬂﬂﬁﬁuﬂﬂﬂ’ltﬂuﬁ']ﬂiilﬂ'ﬂﬁﬂ'l? ELﬁﬂ’J'liJ“h’F]f’E]u]lllLﬂu‘]jiU‘l’T'l

1’H£NWH1’1 blﬂﬂﬂalﬂiﬂﬂﬂﬂj‘l’i']ﬁE)Qﬂ']‘iﬂwm“ﬂiji ZANTNIN uﬂn%mumsaﬂ

A g

wanatoualasumssamslasdiunaraudasedulligi vy ldinany

Q

° o g’d N~ a  dAaa £ an gy oy 9 ] g
AUUTUD ﬂduuﬁ]mﬂzﬂHﬂ’J‘lﬂJﬂﬂﬂﬂ‘ﬂﬂﬂ“ﬁﬂﬁNiJﬂ‘lJE)igﬂWﬂWE)HMﬂ’IN

Y
wazmIaiuamalmiuayumsahuunasuauiilszdniam

~ a a a0 At " o ¥ =
(LLﬂ%SJ‘IJS%ﬁ“V]‘ﬁﬂWWﬂﬂTI) N8N 1M IMA RN A



Book (dimension table)

37

BookID Book Genre
7493 Tropical Food _ Cooking |
9436 - Winnie the Pooh Chiid.rcn’s books
Sale (fact table) '
BookID CityID DayID Sale
9436 854 | 2475 | 20 i Location (dimension table)
S - - ! RCSLTAL = oty 4
| 7493 | 854 | __2475 | 5 | CityID City State
| 7493 LR R LSRR R SR | 876  Arlington Virginia
9436 876 | 3456 A 854 ~ Boston " Massachusetts
9436 8765 0] 2475 18
Time (dimension table) '
DayID Day Month Year
2475 | March 1,2009 | March 2009 2009
3456 March 13,2009 March 2099 | 2009
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Year (time dimension)

YearID Year
8 [ 2009 |
Month (time dimension) |
MonthID Month YearID
45 | March 2009 | 88 |

time dimension) '
DayID
2475 . March 1, 2009

3456 | March13,2009 | 45
I

Sales (fact table)

BookID CityID DayID Sale Book (book dimension)
:::: :g: - 475 - 250 BookID Book GenrelD
. S ‘ e — | 7493 Tropical Food 23 |
[ 7493 876 | 3456 2 9436 Winnie th Pooh 12
| 9436 876 | 3456 N p— '
| 9436 876 475 _ s

Genre (book dimension)

(Location dimension
StatelD GenrelD Genre

876 Arlington 283 N —"23 || NCOyking
854 Boston | 147 . .12 | Children’s books

State (Location dimension) l

147 . Massachusetts

i 783 § . Virginia _!

71 2.9 afsundating d1m Sales cube
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3.1 MINATRUAIAUHUNIIMIIAY Oracle Database 12¢
3.1.1 MINATUMIAUHUMININ UM SMHHATEINYEINITIS
3.L1L1 MINAABUAI 19NN Valid-time
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aﬁuﬁums‘ﬁagflu Oracle Database 12¢ SQL

FDYD LOT ID_NUM PEN_ID HD_CNT FROM_DATE TO_DATE
1 137 1 17 02/07/1998 02/18/1998
1 219 1 43 02/25/1998 03/01/1998
1 219 1 20 03/01/1898 03/14/1998
1 219 2 23 03/01/1998 03/14/1998
1 219 2 43 03/14/1998 12/31/9999
1 374 1 14 02/20/1998 12/31/9999

31 3.1 waaaneazenvaIda uaazealuranangg

o w o o
1ing1l 3.1 duaeduy FDYD An vyroiauvedaiulie1nis noaul

.Y

@

LOT_ID_NUM 19 ¥u181av¥e3¢ Aeduil PEN_ID fie Mu101avy04n0ndoy nodul

' v P

HD_CNT flos1u9u3 uagaodus] FROM_DATE TO_DATE dlunaifudunaznmaugai
¥

deireglugauu Tagasiinisdinuald FROM_DATE uaz TO_DATE iflusisnaianiu
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3 Mary Beth Roeser. January 2016. Oracle Database SQL Language Reference, 12¢ Release 1 (12.1)
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11l5un33 3.1 MInaaeUa319013199N3 Valid time

CREATE TABLE LOT LOC (
FDYD INTEGER,
LOT_ID NUM INTEGER,
PEN_ID INTEGER,
HD CNT INTEGER,
FROM DATE DATE,
TO DATE DATE,
PERIOD FOR VALID TIME (FROM DATE, TO DATE)

Resuits Explain Describe Saved SQL History
Table created.

v A QYo Uy Ao da 0]
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J 4 - 2
ﬂ'lﬁcl,‘ﬂ',ﬂ']ﬂq PERIOD FOR Lﬁlﬂﬂ'}ﬂuﬂcﬁqqna'] (Valid-time) ﬁﬂWiﬂﬂ%@%?Qnﬁ’] L'Jﬂ'll‘illﬂ;ﬂlla$
¥
A1AUTA

3.1.1.2 M35z Primary key ludidaa¥anisa

9
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luadaiivgsimsnaaounsU5en1e Primary key Hagnaaeun15v191u 7

ee

o

i A Y o 1 8 A '
m3lseme Primary key ‘IJLE'C'T'IZUﬁﬂ"ﬂ']Q“IUVILﬂU'J“UENﬂ'IJ‘H’J\H'Jﬂ']ulﬂﬂiE)ul‘lj

Tilsunsu 3.2 manaaeudszme Primary key lumasad13m131a uuui 1

CREATE TABLE LOT LOC (
FDYD INTEGER,
LOT ID NUM INTEGER,
PEN ID INTEGER,
HD_CNT INTEGER,
FROM DATE DATE,
TC DATE DATE,
PERIOD FOR VALID TIME (FROM_DATE, TO DATE] ,
PRIMARY KEY (FDYD, LOT_ID NUM, PEN ID, VALID TIME
WITHOUT OVERLAPS)
) ;
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Wadut N la

ORA-00907: missing right parenthesis |

v g A A b i ) <
31 3.3 uanamaansNeliMmaiasams19Minis1szma Primary key Huvii 1

' ¥ )
VINMITNATOVNY AT IAIna 123 Tl a 11501971 Oracle database 12¢ 18 11199910
@ o ! o @ 3) 3| . :
T2UUTAMITINTeYARAIINA191 OVERLAPS lumidaa$ 1901510181 binary operator &4

3 Y o & Y =
ADINITAIPAAUUUNIT 2 AT (WA Syntax YD Oracle)

Talsunsa 3.3 Mmanaaeudsema Primary key lumdsa31ams 19 uuun 2

CREATE TABLE .LOT LOC
FDYD INTEGER,
LOT/ ID NUM /INTEGER,
PEN, ID-INTEGER,
HD/CNT INTEGER,
FROM DATE. DATE,
TO DATE DATE,
PERIOD EOR VALID TIME (FROM DATE, TO-DATE),
PRIMARY KEY (FDYD, LOT ID,  PEN ID, VALID TIME)

Results Explain Describe Saved SQL History
Table created.

w d 4 o q:l Y !
31 3.4 ngaswadwslelymdia319m1519Niin131sema Primary key uuuii 2

1 e & w 1 L4 3 o

NNNSNATOUNDNAIFIRINa1I a5 1% 1801 Oracle database 12¢ lagaziing
2 Y o . o 9 S .
(W1 VALID_TIME %1 period definition 1411134 primary key

& o 9 Y [} o Y ' Y o . .=’i’

Wwenageunudeyadiog1ailnuilald91msdinua primary key nuuiiseuy
[ Y " Y 9 ") [} Y LV | o/
vamsgiudoyalulatimsasivaeumsdounuiuvestiuarld uaznamsnanoadatudu

1 A a %’1 1
MMIAN period definition 191111/5zno Ul Y primary key 1 liTinalas
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Tsunsu 3.4 neaeuriindeyariensrsaeumsdeununuveanianlniinidszmell

INSERT INTO LOT LOC VALUES (1, 137, 1, 17, DATE ‘1998-02-
077, DATE “1998~02-18');

ﬂ; y o o da d H
Tsunsu 3.5 naaeuiindeyaionsrvaeumsdeuiuiuveaunsaalnindszmeal’

INSERT INTO LOT LOC VALUES (1, 137, 1, 17, DATE *1998-02-
10% DATE “Y1998-02-~1B7);

a ! o s ¢a ¢
Tsunsu 3.6 naaeumindeyaiiensioaeumsteniunuveauniaalmindszmall

INSERT INTO LOT LOCHWELliEesflmml > Tl, 17, DATE ‘1999-02-
07", DATE ‘199985’ ) ;

Waans N laan Tisiunsu 3.5 uas 3.6

ORA-00001: unigque constraint (MARK,SYS_C0@21850) violated

w o d oA 3/ o o k7 & b o o da o
31] 3.5 !lﬁﬂ@ﬂﬁnwﬁﬂlEﬂfﬂ1@'3!‘““‘“@%El!wBﬂﬂﬁﬂ”ﬂ]ﬁ“ﬁﬂuﬂﬂﬂu‘m’)ﬂln‘jﬂﬂllﬂﬂ

3.1.1.3 manaaaudszma Foreign key Iumiaaa3ianisia
3 '
manageuliidetivglddrairsmaramiinauuasmaneandanaves
w ES 70 o @ g/
winau Tassuduninsilsemaaisansamunidadave sminnuimsandlonsadg

AT HNUNIIY

Tlsunsu 3.7 msnaaevuiszme Foreign key Tumdaa¥1amsn (mMs1auwun)

CREATE TABLE DEPT (
DNO INTEGER,
DSTART DATE,
DEND DATE,
DNAME VARCHAR (30),
PERIOD FOR DPERIOD (DSTART, DEND),
PRIMARY KEY (DNO, DPERIOD)
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Results Explain Describe Saved SQL History

Table created.

'
s b4

w ¢ A o
31 3.6 waawsaiel¥Maaiamsg (msauwun)

Tilsunsu 3.8 manageusme Foreign key lumdaa31an1sna (ms1awilnam) uuud 1

CREATE TABLE EMP (
ENo INTEGER,
ES DATE,
EE DATE,
EDept ~INTEGER,
PERIOD FOR EP (ES, EE),
PRIMARY KEY (ENO, EP),
FOREIGN KEY (Edept, PERIOD EP)
REFERENCES DEPT / (DNO, PERIOD DPERIQD)

ORA-00907: missing right parenthesis !

w d 4 o QIJ Y 1
31 3.7 wadwsiiel¥mdea3 19ms1aiin131lsenia Foreign key tuvii 1

11NM5NA8IAIN 11511 3.7 1Az 3.8 WUIT AT ad 19T 19N ue
i Y, o 3/ = Fa ) ] . &
Foreign key uuuillé Iﬂﬂ'ﬁ:‘lﬂiﬂﬂﬂ'lig]ﬂ"ll@llﬁ@lﬂﬂhﬂﬂ‘l PERIOD 1]y binary operator %4

Ae syntax Y04 Oracle database 12¢
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Tilsunsa 3.9 msnaaouilszma Foreign key lumdaad1am151a (m519niTna1u) uundi 2

CREATE TABLE EMP (
ENo INTEGER,
ES DATE,
EE DATE,
EDept INTEGER,
PERIOD FOR EP (ES, EE),
PRIMARY KEY (ENO, EP),
FOREIGN KEY (Edept, EP)
REFERENCES DEPT (DNO, DPERIOD)

Results Expiain Describe Saved SQL History

Table created.
> d 4 o ﬁ'-’ H "
31 3.8 waansiielimasai 19m 5199131713152 MA Foreign key 4uu 2
§ o 1 4 o Y
iaaud131 PERIOD TuTalsunsw 3.8 fillfaieen i s ldinawiseadhs
1 ¥
131991 Foreign key augiluyuilld
1 w Y 2 5 3’, UM Y] 1
HANITNABOINNKIVD 3.1.1.2 1599015152 N 19 Primary key WU 1adUEUIINS
4 p - £ < N & P o 3 (& ) A
14 Period definition 191 11/1)5znourilu Primary key 1iu lifinalan dviufeagl1amsiny
Period definition 19111 1un15152mA Foreign key lidimaryunudunsszme Primary key
Y o q‘)
3.1.1.4 managoulimaun lunisig
Ada - 1 g = g’; 1) 9t o " 3 5
lunsanimavavegudIdimsniulnlagnsmruaiieiarld (period
definitions) 131101701 1M IR MUATIaT IandInIna a1 1aud iy sz Teadd

ALTER TABLE

Tdsunsu 3.10 msmvuarana lunsan lamuua lineuad 19m1919

ALTER TABLE table name ADD PERIOD FOR user valid time;

= ) A A ci 3 S =

il’lﬂi'].]ﬂlﬂ'jllﬂ 3.10 U table name A9 ¥BAITINNLIIADINTITIWH B IUIAN

o a ¢ , ; A A 1 A 3 A Ao o & =
lﬂuinﬁﬂ\lﬂmuﬂg user_valid time f1® FDVUDITIULININLITIADING Luﬂﬂiuﬂ'lﬁﬂclUIﬂﬁl!ﬂﬁuﬂ

3.3 udvziimsaieneauii lua1snafitsdeeans 2 aeauiine USER_VALID TIME_START
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v & wed i X 4
Ay USER_VALID_TIME_END uansgosnedutuazgnaeu 13 desannsaiudoyans
o o oY v ! v oY ' v d
a1319laeAAveeRaNNIded ld uadesneduiiuez lidsinglumsuaaanadns
' o & o : v ¢
(Output) FUAAY SELECT UBnvInziimsmmuaiovesnoauiinidosas i
3.1.2 MInageumAniUMId mIuNintayaaIm N
9 o 3 a { o a2 '
dmfugudoyaarainainelu Oracle Database 1518 1N1TOLNY DY ALFAUIATN

1 ¥
fiuasaa lnal dsgaou ludronaizudunaznariugadh il lumse 8 dalusunsu 3.1

Tlsunsu 3.1 maindeyansmseiil Valid time

INSERT INTO LOT LOC VALUES.wfly..137, 1, 17, DATE ‘1998-02-
07, DATE ‘1998-02~187)+
INSERT INTO LOT-LOC VALUES (1, 219, 1y 43, DATE ‘1998-02-
25’, DATE '1998-03-017);
INSERT INT@ LOT LOC VALUES (1,219, 1, 20,.DATE ‘1998-03-
01’, DATE ~1998-03-147)4
INSERT INTO LOT 'Loc VALUES (1,:219, 2, 23, DATE ‘1998-03-
01’, DATE ‘1998=03=14');
INSERT INTO-LOT LOC)VALUES {1,219,/ 2, 43, DATE '1998-03-
14’, DATE ‘9999-12-317);
INSERT INTOLOT-LOC WVALUES (1, 374, 1,-14, DATE ‘1998-02-
20", DATE "9999-12-317);

3.1.3 manaseuddnHumsdmiuliudladeyalumg

o W @ ° Y | w '
169 UPDATE uyusssuaidasunsatmnldysuljadeyaluudazuaiveanisis

1 o
A1 A w =3

UL valid-time period 16l (M35 unloudoyannilifusawdamsSunlfouslunednives

4 v 2 )
L']ﬂ']!'iuﬂuilagnﬂ']ﬁuf‘!ﬂﬂ':lfJ)

Tilsunsa 3.12 nageumdadiulgadeyalumisig uuuii 1

UPDATE LOT_LOC SET MBul [fT===i=f= L LoM DATE = DATE ‘1990-01-
01" WHERE FDYD = 1 AND LOT_ID NUM = 137 AND PEN ID = 1;
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Results Explain Describe Saved SQL History

1 row(s) updated.

k4

31 3.9 wadwiiielimda/Sudzadeoyalumas nuni 1

Q L'

A g Y 3 5o :
1nTYsunsun 3.12 Wumsyiudyesteyaluaisanil valid time Fausiewisnly
o & [ a 4 o d o da g
mdalfulyedoya (UPDATE) uuui@uiitoud ludayaluneduiiaieg Idsmnneduninidiy

] ¥
nAuAULAZMAUFA

Tsunsw 3.13 nagevmdadFulgadeyalumisg wuwi 2

UPDATE LOT LOC.FOR PQRTION OF VALID TIME.FROM DATE ‘1990-
02-03' f/TO DATE_g£31997+0971084SET \PEN. ID== 2 WHERE\ FDYD = 1

AND LOT ID-NUM = 137 AND- PEN ID-= 1;

ORA-00905: missing keyword :

31 3.10 wadwsiel§miFalSurlsadioyaluniss v 2

a L'}

ninTdsunsn 33 huflunismedevsmdaiidsduvumitousnnsgiu soL:2011
Wu3¥UUTANT g uTeYya Oracle Database 12¢ lianisoUfulyadeyaliisnld iloa
#$n131 PORTION Fuiusdamsysutyedoyaludisanlas
3.1.4 msnaaeummiiumsamivaudeyalumisg

Ad4 DELETE uuusssuadaamnsadunldaudeyalutaaziuaivesnisiauuy

valid-time period 18

Tusunsu 3.14 nageumFeaudoyalumisns uuui 1

DELETE LOT_LOC WHERE FDYD = 1 AND LOT ID NUM = 137 AND
PEN ID = 1;




72

Results Explain Describe Saved SQL History

1 row(s) deleted.

o A o 4
31 3.11 waawsiileldmdsoudoyaluaisis nuwi 1

Tisunsa 3.15 nageumdsaudeyalumsia nuuii 2

DELETE LOT_LOC FOR PORTION OF VALID TIME FROM DATE ‘1990-
02-03" TO DATE ‘1997=09-10'~WHERE FDYD = 1 AND LOT_ ID NUM
= 137 AND PEN_ID"=-1;

ORA-00933: SQL command not properly ended

v d A Y o ]
31 3.12 waawsilelymidsaudeyaluasie muun 2

namsnaaeuluTsingy 3.15 Fuilugiimusidaaeriusunasgu SQL2011
WU152UUTAN5 31U FOHA Oracle Database 12¢ Higusaiimaaudoyaiidoanis'ld
iosnniinisldgunuuvessidei binean ligndes
e dnszdudannguininms 145131 FOr lutse Tond1ds DELELE 349599189
awsald lan1nawnaes191 PARTITION ¥39f131 SUBPARTITION
3.1.5 manaaeumANHUM I S vae vaudieyalumsig
3.1.5.1 MANHUNS OVERLAPS
iludauuy Binary operator tlag81un13as 190 UM FOUTD FUVEY
P91 2 FIUID Iﬂﬂﬂzﬁ’mﬁmﬁﬁmuﬂﬁwammﬁuﬁuuammguqmmfﬁwmmﬁ’mm

Y
1213

YiJsun3% 3.16 M31¥ Operation OVERLAPS

SELECT * FROM LOT_LOC WHERE (FROM DATE, TO_DATE) OVERLAPS
(DATE “1998=03=01", DATE “1998-03~05");
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FDYD LOT_ID_NUM PEN_ID HD_CNT FROM_DATE TO_DATE
1 374 1 14 02/20/1998 12/31/9999
1 219 1 20 03/01/1998 03/14/1998
1 219 2 23 03/01/1998 03/14/1998

31 3.13 vanswadwiiiel Fidutiums OVERLAPS

3.1.5.2 Flashback Query (AS OF PERIOD)
wado ¥ A oy “ A o gy Y A o
ﬂﬂlﬂlluﬁui”]ﬂﬂﬂﬁﬂ'ﬂaigaiuﬂﬂﬁﬂiﬂiuﬂﬂ?ﬂuﬂllﬂ Iﬂﬂﬂzﬂuﬂ']suﬂquﬂ?ﬂll
1 v 1 H 1]
Qf\’]ﬁﬂfltﬁHﬂﬂgcluqnﬁl'}ﬂVUﬂ\nmquuﬂ “?;'Qﬂ15ﬁ’]'i’fuﬂﬂ']mﬂﬁnﬁ'lﬁﬁﬂﬂﬂ13%$ﬁ1ﬂuﬂﬂ1uﬁ1ﬁ\1

AS OF TuisgTeasda SELECT aamuisa lamaunuaIsuiums CONTAINS 1a

lsunsu 3.17 mslimaa AS OF eaeun udeyaniu ufidesns

SELECT /'* FROM-LOT LOC AS OF PERIOD FOR VALID TIME DATE
'1998HD 220D 8%y

FDYD LOT_ID_NUM PEN ID HD_CNT FROM_DATE TO_DATE

1 1SR 1 17 02/07/1998 02/18/1998

o ¢ A o o o o
31 3.14 yonaradnsiiel¥M1da AS OF /U Valid time luFuiidoants

Tsunsu 3.18 mslimda AS OF sieaeun1nTeyamu Tuifagify

SELECT * FROM LOT LOC AS OF PERIOD FOR VALID TIME
SYSDATE;
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FDYD LOT_ID_NUM PEN_ID HD_CNT FROM_DATE TO_DATE
1 374 1 14 02/20/1998 12/31/9999
1 219 2 43 03/14/1998 12/31/9999

T
r

31 3.15 uaaanadniiilelifiFs AS OF M Valid time luuifogify

3.1.5.3 Flashback Version Query (VERSIONS PERIOD)

wqg 9 d' = 3 (] T =1 o 1 T d‘
ﬁ]f,ummmuclcm.waﬂwayahmmmmm Iﬂﬂi.lﬂ'liﬂ"l’ﬂ‘h!ﬂﬂ'l‘iJEN‘D”NL’Jﬁ'm

v

9 ' 3 o A A e ' a ¢ g Y =
#ABINTT 1YY ﬂaﬁﬂ’]ﬁ@llﬂ'ﬂq\TH'JJ@‘VI?JW'JQﬂJﬂ\ﬂnﬁﬂlﬂﬂﬂlﬁuﬂagiull')aﬂqmu Ll‘umu HITIUTD

1FuHIuA1de VERSIONS luilse Toas1de SELECT Fea w15 Mmaunudasuiiums

OVERLAPS 1@

[
= o

Tsunsu 3.19 mslimids VERSIONS ieasuandeyalursnariininua

SELECT * FROM™ LOT LOC. VERSIONS PERIOD FOR VALID TIME
BETWEEN 'DATE" Y1998-03-01’ “AND DATE *1998-=03-05";

HATNIT 14
FDYD LOT_ID_NUM PEN_ID HD._CNT FROM DATE TO_DATE
1 374 1 14 02/20/1998 12/31/9999
1 219 1 20 03/01/1998 03/14/1998
1 219 2 23 03/01/1998 03/14/1998

U
vl

31 3.16 urmswadnFile] ¥/1¥s VERSIONS My Valid time Tuyananimua

3.2 WsumgumaauHumsmaaly Oracle Database 12¢ MUMATFIUIDAR

5
(eoa 2011
A o 9/ g‘; o (] @ o l=i
119991n52VUTANITFIUYDYA Oracle Database 12¢ HuG IuaiudayunIsitaud
¥ a H = g o £ =
ADANADIANYIATIUIOANIBA 2011 NIMUATIRDIMIMIATUTafTeuReunuaINTD
o = @ ' wa kY {
Tumsdadeyairarawesszunianisgiudeya Oracle Database 12¢ Minumnialathad

o L1 a
NNUTDANTINNIWNIATTIULDANIULDA 2011
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3.2.1 madszmadienumsiavesdoyadaaa
¥ ' L
luidetivznansidaNszuudanisgiudeya Oracle Database 12¢ A13150
alyayumhaundeandosmuuasgiuedaiuea 2011 TuiFeavoamsadianisianil

valid time dm$udayaianm

Talsunsa 3.20 msad1amsadiil Valid time munasgIeaniLea 2011

CREATE TABLE LOT LOC (
FDYD INTEGER,
LOT _ID NUM INTEGER;
PEN _ID INTEGER,
HD CNT INTEGER,
FROM DATE DATE,
TO DATE DATE;
PERIOD FOR VALID TIME (FROM DATE, TO DATE)

H ¥ v H 1
nnlsunsui 3.20 vumdszniounuAuIYsunsud 3.1 Tavirdalumsadie
& ¥ o o 3 ] ] v ! A g 1l =
a3t laniuA 19 PERIOD FOR i1 i a1ennaifunagaaan1iidfu valid time 1m3
¥ - 4] 1 b
AIDUDNIIN uazlimInaeswIaluRUAInManga 1id0
1INNITNARBITS19A1519v097 Yoy AT IR I IS IHU AT DI Ty
T3unsw 3.1 nUszuuTansgIudeayases uAadIL15 01 5eMATlo1NY09%291281 (Time
Period) Tum1d9a31901513 (CREATE TABLE) lamiloufuinasgiueanuen 2011 a111sa

2A ] 9 P o 4 g 2 \rly ¥
ﬂﬂ‘lfﬂ“]ﬂ@ﬂﬁ'lvlﬂﬁnllﬂﬂﬂﬂﬁ TIUITTDAIVDLIAUIANITUAUUALIATTUT A LANIUADINTG

¥ v
Y =

nanuatiansod Idwfleunulugiuovveslassadranisnas (Syntax imilou)
¥ 1 1
TEUVTANIFIUTONADRs UAAETINTAT AR AUFARBILAINAIHWI B
v v ]
foandanniaiiudy Simanadugainudnnnasudundl sruuiamsgudeya
= T @ 1 I
912ARNYIIMAINA1 I UFUUUL close-open
3.2.1.1 msdszmna Primary keys
1 a 3 "W Yo 3/ o o

MINMINARBINLNIZUUTANMITIUYoYa 1 1dlimsastvaeumsFouriuniuy
Y0939 1A AMNIATFIU SQL:2011 HATHANTNAADIEIBUTUIINIIAN Period definition

3 v '
wWh laalszneundly Primary key 1 lifinalan
M4 INANBIgU09D3 Oracle 63 linu gy aaf1vua Primary key #

AMI50ATIITOUMIFOUTIAUVesTRnM Idaranmilousnns g SQL:2011
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3.2.1.2 msdsema Foriegn keys
] by ¥
MNMINAden U0 3.1.1.3 15840151520 A Foreign keys Maaoaunuiiy
WUII5ZUUTANITTINTBYA Oracle 69 1359950151520 17 Foreign keys RilN1TATI19 00
kY [ 1 " o 4 1 '
ANUADAAGDINUVDININIAITTHINATITNNANIAZAI519504 tanaaseae lwuneee
v ) o & v o w Vv a 1
unfynisosgUuuuvesmidauds msiauvesszuuiansgiudoya Oracle 63 1aiTin1s
o i 9
MOUNAAAGEININLINTFIU SQL:2011
a = = o ' o & 3 =;
MAa99INANYIRHOUY Oracle 63 TunuF YD VAT 91/52A19 Foreign key 7
AM139AIRADUMIFOUTD AUV IdazaInmiiounIgIu SQL:2011
3.2.1.3 Mdaunlums1e (ALTER TABLE)
o A Yo @ Y
MnMInaaouluide 3.1.1.4 5eem3ldaideun lua1319 ALTER TABLE
' o 9 o N Y v A 4
WUII52UUIANITFIUTDYA Oracte @130 lAtpan1sud luluG agve smsiiugianm
¥ . [ \ Z o 3 .
(Period definition) 1a191131u na1fade hiseasun1sud luiineatef1s Primary key as
Foreign key
3.2.2 M3MNYOYAIT 431 (Insert temporal data)
v @
luaauvesnsmudoyaasgudeyaniwniasgiueanitea 2011 1l 1dns
MnuagaEIRNLAL Faanns o lemd unudeyauuias Id
1Ansnaaed luKan 3.1.2 nudamsamiuteya (Insert) adgmudeyaFaai la
imsmuuatisvesnanauldsensy 3.1 Tagldddaunudoyauuu@dy uazainns
EY Y w ' va & a A oA gl a ~ o vq ¥
Auadds luwuguauiAmudunernuiudoyaiainilu Oracle database Mz 1719911

9y g ' ey
"!ﬂﬁzﬂ'Jﬂ‘UUﬁ%ﬂLﬁﬂ'Uﬁfl1ﬂiuﬁﬂﬂmﬁnﬂlﬂﬁ'§§’lu SQL:2011

Tsunsu 3.21 Messmsmindeyaasgruteyaanm

INSERT INTO LOKREQLC VRARVBEL{IA18Y, 1”47, DATE ‘1998-02-
077, DATE “1998-02w %

323 miﬂ%’uﬂgaﬁ’f;‘gm%mm (Update temporal data)

Y
%

Auauiia i luinasgveaanea 2011 vuiinnuansalumsiiuljedeyan
= 1 A o Yy mg = J o o
inansznungmnimua ldde Taeguauiaiiiludiuvnovessids UPDATE
o o [ k4 a o 3
vnmsnageuldmdnisdsulyaudludeyaFararluszuudansgudoya
¥ ]
Oracle Database 12¢ Wugs imivayumsiauiigeandesnmniaigiueaniuea 2011 Tu

A9uiziin15Aeaiin1571 UPDATE triggers 11ag INSERT triggers
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nnmsduadindoyadslinuguaniasug 1u Oracle Database 12¢ MiA1Y
o 3/ = A A = 1
azaInlumsdSalysteyamanamielnnuannsnifieumininsgiu SQL:2011
3.24 msam’faynﬁmm (Delete temporal data)

1 (=) g’) d’t:l
Auanta v lunasgiueadauea 2011 dudanuawisalunisaudoyaiiil

Y
=1

wansznUIngnIfifmualddae Tasquauiiaiifudiuvewvesirds DELETE 197
mImmuasanaiiauls

vinmInagel¥idsaudoyaidanarluszunsanisgiudeya Oracle Database
12¢ studa limiuayumsihauiiaeandesamuiasgeadouea 2011 ludauiieedosd

N17¥1 DELETE triggers Uag INSERT triggers tag1nn13auA 1 deyads hinuguauiia

I

9U9 1 Oracle database fitiuAMazaInTumsaudoyaiFuiamselinnuaiunsafisuimm
WIATFIY SQL:2011

3.2.5 M3a@UMNYRYAIY 101 (Query temporal data)

v
= o

°1ur'{:1u=uaamﬁﬁauam%gm%ma11?14%zuﬂwam’ﬂumiﬁaunm&ﬂ’aya RREE
WA 1R A 1 Tin135 T AA AT 19E 0915 1R BT BB UA1A 1Y (Temporal
Projection Querying) Lmzmmanmmﬁ’agm%mmﬁﬁmau‘ﬁmmﬂmﬁmﬁ'uwmﬂqmsn
(Temporal joins Querying) Tﬂﬂﬁzuﬁﬁlﬂﬂﬁyu%ﬂﬁﬁ Oracle Database 12¢ mmmmﬁ’umgu
ATNIUVBIRIANTUNITAV B I UNGIAIANHUNTIALIAB OVERLAPS LAZIINNIT
Funfidalinudaduidunissuquenain OVERLAPS 1313 ava1uaausini'ld
ABANADINNAIANTUNITVDINIATTIU SQL:201 1
3.2.5.1 Temporal Projection and Selection Querying
ﬁ1w§un1aﬁaua1uﬁﬂuuuu Temporal projection &uszuugm%’mga Oracle
Database 12c am15anoUimwtoyalusfauazifagiiuldwadnifidoandestumdan

WIATFIUBANILDA 2011

Tsunsu 3.22 MedmsaevomdeyaFanaimuufiinimualy Oracle Database 12

SELECT * FROM LOT_LOC AS OF PERIOD FOR VALID TIME DATE
V1998=02-038" ;

Tisunsu 3.23 MedumsaevomdeyaBaimuuiinmuannnasgiueaniuea 2011

SELECT * FROM LOT_LOC WHERE VALID TIME CONTAINS DATE
*1998~-02-08" ;
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H ¥
1nTunsui 3.22 HusEUUTANITF TN Oracle Database 12¢ 117150
o 9 ¥ o @ { { g o & a
v IdaeandesdumdeluTlsunsud 3.23 Adlugduuuddenumasgueadanea
- Y 1 o r o )
2011 H955UUTANI5FIUTOYA Oracle Database 12¢ Hud1 lisaanmshiaivesdaduiiums

CONTAINS mwmmgmmaﬁmaa 2011

Tisunsu 3.24 MedsmsaevamdeyaBaraingisnarfimvualy Oracle Database 12¢

SELECT * FROM LOT_LOC VERSIONS PERIOD FOR VALID TIME
BETWEEN DATE ‘1998-03-01’ AND DATE ‘'1998-03-05';

Tilsunsy 3.25 MedamsapummdeyaFarmimusInaifimruanenasgueanea

2011

SELECT */ FROM~LOT-LOC- WHERE K VALID TIME -OVERLABPS PERIOD
(DATE ‘A998 _03-=0d"",  RFNI 0 O~ FT T

= (?J I~ 0 W | s
vinllsunsui 3.24 vwiugduuvddsnssuudanisgiuteya Oracle
o 0. w | ) ) ' o &
Database 12¢ @113 091911 IaaeandosmuardsluTdsunsui 3.25 NEludlreg19d1d 9010

UINTFIUDAANDN 201 |

Talsunsu 3.26 MedramsapunntoyaFatailu Oracle Database 12¢ nel¥ OVERLAPS

SELECT * FROM LOT_LOC WHERE (FROM DATE, TO DATE) OVERLAPS
(DATE “IQ{82¢3-0¥ S DRTE/ "1998<8 357057 )rr

P o @ o a

Tsunsun 3.26 Tauaaslmiuaamsledaduiiuns ovERLAPS Tuszuy
3 i ) . >~ .
971531149830 Oracle Database 12¢ @sfimshnufiaeandoaiuT1sunsud 3.24 uag 3.25

3.2.5.2 Temporal joins Querying
3"; o ~ 3 Y =TT d"

Tuend s mwndeansaoUn1ue199EADINTNTTINAITN (join) 1NEABY
o v 2 o " 1l A A ¥ o d 9 =)
Momaniulasmmudiulngnimssiuasadensuiusuiurzdeiinsasivasy

[ ¥

MIFOUNVUBUIAITTNI1INT55IN FI52VUFIUTOYA Oracle Database 12¢ WHTDITUA3

A52900UNIFOURDAUVDIFIUIAWIUAIAUTUNIT OVERLAPS aaldlsunsuii 3.27
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Tsunsu 3.27 dreenamsaouandoyaBaa 1w Temporal join 14 Oracle Database 12¢

SELECT L1.LOT ID NUM “LOT1”, L2.LOT_ID NUM
“LOT2”,L1.PEN_ID,L1.FROM DATE,L1.TO DATE

FROM LOT LOC L1,LOT LOC L2

WHERE L1.LOT_ID NUM < L2.LOT ID NUM AND L1.FDYD = L2.FDYD
AND

L1.PEN_ID = L2.PEN_ID AND (L1.FROM DATE, L1.TO DATE)
OVERLAPS (L2.FROM DATE, L2.TO DATE) ;

v a d ow v Y s £
3.3 nameumsaiuaziinnzinasveyalagl¥szuusamsgiudeya Oracle

Database 12¢°

3.3.1 MInaaeua’ g IUTaNaduNI

o [ =1

) Yo ° ¥ 3/ 9 a o 3
meuts1‘1ﬂmmﬁmaaaﬁ3Ngm‘um&mmum&mﬂugmmauaﬁmamﬂmwam

U

o 9 o

b v '
Y1BNIMNA (Operational Databaser) 43 1ug1udoyavziivoynmordudoyanissiuiuug

QU U

w A ) oY ¥y Y YA A Y @ ol v ¥4

WUﬁﬁB’ﬂ‘lﬂU‘lﬂ Iﬂﬂﬂzwﬂlﬂl}vﬁrﬂﬁmi’)ﬂﬂlﬂ\ﬁ’]“ﬂ']ﬂﬁﬂrﬂﬁﬂﬂqﬁ VBYAVDIHUIT DN U U NUY
Y < o A 9 Y o ' 9 ¥ P A T

ulﬂ ﬁ'JSJﬂQ'JU‘I’I"’U'lU]lﬂ ﬂ'lﬁﬁi’N?’l'J'E}EﬂQﬁTuﬂﬂMMﬂﬂuﬂTQ‘ﬂgﬂl‘HﬂWﬂﬂﬂﬁu

% Paul Lane, Padmaja Potineni. November 2014. Oracle Database, Data Warehousing Guide 12¢
Release 1 (12.1)
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Tsunsu 3.28 mdsaiugudeyadumaniideyadumisdenngldhdudilan

a
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CREATE TABLE BOOK DB (

BOOK ID INTEGER,

BOOK_NAME VARCHAR(30),

BOOK GENRE VARCHAR (30),

SELL CITY VARCHAR(30),

SELL STATE VARCHAR(30),

SELL DATE DATE,

SELL INTEGER
}p
INSERT INTO BOOK DB VALUES (9436, 'Winnie the
Pooh', 'Childrens books', 'Boston', '"Massachusetts', DATE
'2016-03-02"',20);
INSERT INTO BOOK DB“VALUES (7493,;.'Tropical
Foed', 'Cooking', 'Boston', 'Massachusetts',DATE '2016-03-
02 ' 45 ¢
INSERT INTO BOOK DB VALUES (7493, 'Tropical
Food', 'CogGMing . ) Arld T 'p ' ERGilial (DATE NR016-03-
D31:2);
INSERT /INTO BOOK.-DB VALUES (9436, "Winnie the
Pooh','Childrens bLooks', 'Arlingteon', "Virginia.',6 DATE
'201 65 ®3-0337¥ 08
INSERT INTO BOOK. DB VALUES (9436, 'Winnie the
Pooh'!, '€hildrens books"', 'Arlington',"Virginia', DATE
'2016-03=02"%,18);
INSERT INTQ BOOK DB VALUES (7493, 'Tropical
Food', 'Cooking!, "Boston', 'Massachusetts', DATE '2016-03-
03',2)%

Y

BOOK 1D BOOK GENRE SELL CITY SELL STATE SELL DATE SELL

Cooking Arfington Virginia 3/03/2016
Cooking Boston Massachusetts 3/03/2016

Cooking Baston hMassachusetts 0272016

2016 11

{15

o
0
P

Artington Virginia 02/02/2016 18
031
0311

0272018

v ¢ A o o
31 3.17 nanawaawsiielymdiasagmdenanisveniiagevesi uanlan

1 = 9/ 9 @ A 3 3/ =a o o = =
m“lﬂﬂmﬂumﬁmwgmsumgam511'1514‘mﬁammsmmuuaumaimﬂ HIVSU

'
o o/ !

o o i o ° 1
tayaanufinsuioiszydu P Address wariodal lod Tavez ldmdadane TUi lumsade
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o @ Y ° o = 4
Tsunsu 3.29 mdsadrugdeyadumaitideyadnnunmiadenaldluimmdumeinin

CREATE TABLE BOOK_ INTERNET DB (

BOOK_ID INTEGER,

BOOK NAME VARCHAR (30),

BOOK_GENRE VARCHAR(30),

SELL WEBSITE VARCHAR(30),

SELL IP ADD VARCHAR(30),

SELL_DATE DATE,

SELL INTEGER
) ;
INSERT INTO BOOK INTERNET DB VALUES (9436, 'Winnie the
Pooh', 'Childrens books', 'Amazon.com', '100.1.1.10"',DATE
'2016=03-02",6)7
INSERT INTO BOOK INTERNET DB VALUES (7493, 'Tropical
Food', 'Cooking!y '"Textbooks.com', '102:2.2.20"', DATE
'2016-03-03 "%
INSERT INTO BOOK_INTERNET DB/ VALUES (9436,'Winnie the
Pooh', 'Chiddrens
books', "Textbooks+—com', 1102 .2.2%x20"',DATE '2016-03-
037 +2) 3
INSERT INTO-BOOK INTERNET DB VALUES (39436,'Winnie the
Pooh','Childrens_
books', "Textbooks.com','102.2.2.20"',DATE . '2016-03-
02',4X;
INSERT INTO  BOOK INTERNET DB VALUES (7493, 'Tropical
Food| &' €etiiag W NMmazédr Ao G0N 1. N0 , DAE = 201 6—
03-08% %-;

BOOK_ID BOOK_NAME BOOK_GENRE SELL_WEBSITE SELL P ADD SELL DATE SELL

9436 Winnie the Pooh Childrens books 1001110 03/02/2016 6

1022220 03/03/2016

Childrens books Textbooks.com 1022220 03/03/2016

Childrens books: Textbooks.com 1022220 03/02/2016

7493 Tropical Food Cooking Amaron com 100.1.1.10 03/03/2016

v A ave & W ) v A vy a d g
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3.3.2 mInaaevaienasvena

3.3.2.1 MINATeUa319AGIYLYAIUVY Star Schema

o
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(Locmon BOOK rmue h
©Q LOC_KEY INT PK ¢ BOOK_KEY INT PK @ TIME_KEY INT PK
CITY VARCHAR2(50) NAME VARCHAR2(50) THAI_HOLIDAY VARCHAR2(3)
STATE VARCHAR2(50) GENRE VARCHAR2(50) WEEK_DAY VARCHAR2(10)
J ik o =y DAY INT

WEEK_NUM INT
MONTH VARCHARZ(15)
QUARTER INT

YEAR INT

CAL_DATE DATE

Q BOOK_KEY INT FK
¢ LOC_KEY INT FK
9 TIME_KEY INT FK

STOCK INT

g‘lJ 3.19 uamuﬁmmwmsaammnﬂé’a%gmwu Star Schema

ar P [ = A o [
naannfim IdesniuadsdeyaudisinEusiinsaseadatoyann
vy a Y 9 Y1 oy & ag Y A Voo - A &
Llﬁﬁﬂﬂlﬂy’ﬂﬂﬁ’l‘lﬂﬂi'!ﬁvhﬂﬂu'ﬁu"lu Iﬂﬂﬁllllﬁ11’1’&511!“1’7@»3%]83;1'?1!1”UQL&‘HﬁQLﬂﬂT} HILTIDE
A o g R 1l 1 a’; (]
LiﬂJﬂ"IﬂWﬁﬁ'i’l\ﬁ]'lﬂl‘liJﬂJﬂQ (Dimensions) UABSHUUBNATUUAYE NN ﬂﬂllﬂﬂ']iﬁ%"]ﬁ Book
9

dimension, Loecation dimension 1l0% Time dimension LAZUAIDINUHLITINEZNINIG T § 1 Fact table

]
[ o

(BOOK_FACT) laufidanldaziinail

Tusuns3 3.30 MF9a519 Book dimension U Star Schema

CREATE TABLE BOOK DIM(
BOOK ID’ INTEGER,
NAME VARCHAR (30),
GENRE VARCHAR{30),
PRIMARY KEY{BOOK ID)
) i
INSERT INTO BOOK DIM
SELECT MAX (ROWNUM) , BOOK NAME, BOOK GENRE
FROM BOOK_ DB
GROUP BY BOOK_NAME,BOOK GENRE;

BOOK_ID NAME GENRE
5 Winnle the Pooh Childrens books

6 Tropical Food Cooking

31] 3.20 uamwnﬁ’wﬁmm%q Book dimension 411 Star Schema



T1lsuns3 3.31 MF9a319 Location dimension Y093 114 11anuuy Star Schema

83

CREATE TABLE BOOK LOCATION DIM (
LOC_ID INTEGER,
CITY VARCHAR (30),
STATE VARCHAR (30),
PRIMARY KEY (LOC_ID)
) ;
INSERT INTO BOOK LOCATION DIM
SELECT MAX (ROWNUM) ,SELL CITY,SELL STATE
FROM BOOK DB
GROUP BY SELL CITY,SELL STATE ;

LoC ID cITY STATE

6 Boston Massachugetts

31] 3.21 !1ﬂﬂdﬂﬂﬁﬂfﬂ1iﬁ%]d Location dimension (Shep sell) UV Star Schema



Tsuns3 3.32 f20819M 1598319 Time dimension UV Star Schema

84

CREATE TABLE TIME DIM(
TIME ID INTEGER,
THAI HOLIDAY VARCHAR(3),
WEEK DAY VARCHAR(10),
DAY INTEGER,
WEEK_NUM INTEGER,
MONTH VARCHAR (15),
QUARTER INTEGER,
YEAR INTEGER,
CAL DATE DATE,
PRIMARY KEY (TIME ID)

) ;

INSERT INTO TIME DIM VALUES

2" 7
INSERT INTO TIME_DIM VALUES

e
INSERT INTO TIME_DIM VALUES

INSERT/ INTO/TIME-DIM VATLUES

5');
INSERT INTQ TIME DIM VALUES

INSERT INTO TIME DIM  VALUES

(1, 'NO', 'Wednesday”,2,10, 'March',1,20L6%DATE '2016-3-

(2,"NO', MHursday! , 3¢ T MascE W1, 016 DATE XXR016-3-

(3, 'NQ"/, 'Eriday',4,1054March', 12016, DATE \1"2016%23-4") ;

(4, "NO' USaturday's 5/107 'March'; 1, 2016+ PATE '2016-3-

(5, "NA "'~ Sioda pl e, 7 "MAORGh N 2016 A 4Q016=~3%-F"') ;

(6, 'NO!',"Monday"',7,11,/,'March", 1,2016,DATE. »2016-3-7") ;

Wadngn 14
TIME_ID THAI_HOLIDAY WEEK_DAY Ay WEEK_NUM MONTH QUARTER YEAR

1 NO Wednesday 2 10 March 1 2016

NO Thursday 3 10 March 1 2016
3 o] Friday 4 10 March 1 2016
4 NO Saturday 5 10 March 1 2016

NO Sunday 6 1 Masch 1 2016
6 NO Monday 7 11 March 1 2016
T NO Tuesday B 1" March 1 2016
8 NO Wednesday 9 1 March 1 2016
a NO Thursday 0 n March 1 2016
10 NO Friday 1 1 March 1 206

31 3.22 ugAIwadWEN15a313 Time dimension UV Star Schema

CAL_DATE
03/02/2016
03/03/2016
03/04/2016
03/05/2016
03/06/2016
03/07/2016
03/08/2016
03092018
03110/2016

03111/2016
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Talsunsu 3.33 M1d9a319 Fact table ¥2393 141180 (Star Schema)

CREATE TABLE BOOK_FACT (

BOOK ID INTEGER,

LOC ID INTEGER,

TIME ID INTEGER,

SELL INTEGER,

FOREIGN KEY (BOOK ID) REFERENCES
BOOK_DIM (BOOK_ID),

FOREIGN KEY (LOC_ID) REFERENCES
BOOK_LOCATION_DIM(LOC_ID),

FOREIGN KEY (TIME ID) REFERENCES TIME DIM(TIME ID)
) ;
INSERT INTO BOOK FACT

SELECT
BOOK_DIM.BOOK_ID,BOOK_LOCATION_DIM.LOC_ID,TIME_DIM.TIME
_ID,SELL

FROM BOOK DIM,BOQK LOCATION_DIM,TIME DIM, BOOK DB

WHEREBOCK.DB.BOOK NAME = BOOK. DIM.NAME AND

BOOK DB.BOOK GENRE = BOQK_DIM.GENRE AND

BOOK_DB.SELL CITY = BOOK LOCATION DIM.CITY AND

BOOKLBC FLLL STRETEN > BOOK. LOCATION DIM.STATE AND

BOOK DB-.SELL- DATE = T DL \ B THAO8 LT s

[ u’dl4 9
HABNEN L6

BOOK ID LoC D TIME 10 SELL

5 5 ? 1"

Q' gd.
31 3.23 uaawadnsn 155149 Fact table va3511A11/an (Star Schema)

o o Y v 9 Y Y = o Y ¥ v ¥
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ﬁ1ﬂ5ﬂ§1ﬂﬂ1ﬂuﬂuyﬂﬂﬂuﬂLu@ﬁ%1ﬂﬂﬂuﬁﬂBQﬁHGﬁ@HﬁzHﬁWHHUﬁMBHﬂuﬂ%%ﬁBook

' @ o Y o4 A A !
dimension 4% Time dimension 33uAU 1d A9 U TIN5 192A0IA3 19N LTI LA Location
. . ° o Y 9 a Jd o o & Aq Y A w L
Dimension I8 Fact table @I UITHAIUUDUIND TLUR Tﬂﬂmawhwumu
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Tusunsu 3.34 Mdaa319 Location dimension U993 1U4MUUBUMBSITIn (Star Schema)

86

CREATE TABLE BOOK WEB LOCATION_ DIM (
WEB LOC ID INTEGER,

WEBSITE VARCHAR (30),
IP_ADDRESS VARCHAR (30),
PRIMARY KEY (WEB_LOC_ID)
i
INSERT INTO BOOK WEB LOCATION DIM SELECT

MAX (ROWNUM) , SELL WEBSITE, SELL IP_ADD FROM
BOOK_INTERNET DB GROUP BY SELL WEBSITE,SELL IP ADD;

o Al ¥
WABNWEN 1A

WEB LOC ID WEBSITE IP_ADDRESS
Texlbooks com 1022220

Amazon com 100 1110

31] 3.24 smﬂwné’wﬁmsﬁn Location dimension (Internet Sell) 141U Star Schema

M) o g
Tusunsu 3.35 M 3a319 Fact table Y935 14AUUBMINDS 1316 (Star Schema)

CREATE TABLE BOOK WEB LOCATION DIM(
WEB_LOC ID INTEGER,
WEBSITE VARCHAR (30),

IP_ADDRESS VARCHAR (30),
PRIMARY KEY (WEB LOC ID)
b
INSERT INTO BOOK WEB LOCATION DIM SELECT
MAX (ROWNUM) , SELL_WEBSITE,SELL 1P ADD FROM
BOOK_INTERNET DB_GROUP-BY SELL WEBSITE,SELL’IP ADD;

v el ¥
HAGWEN 19

BOOK ID WEB_LOC_ID TIME 1D SELL

2

v v o v a Jd o
31] 3.25 HAANNAaNEN 13I8 3149 Fact table U833 THATUHDHINDIIHUA (Star Schema)
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3.3.2.2 MIinadevailanaseyauuy Snowflake Schema

2 v o J s = g a o1
Turuneuusnidessyydngilszasdvesdoyandssmsinseineu Tasly

ﬁﬁﬁ’mmﬁmswﬁﬂfﬂgaﬂﬁﬂnﬂﬁﬂ'ﬂﬁﬂ Tudude lisesResszyyuuosdoyaiidosns
Ins1ziiazs1vaziBuaveUAAZINNBA mizﬁmﬂmmsaaﬂuumﬁ’aﬂfﬂymmu Snowflake
Schema HUIZUANAAUULY Star Schema A547 T TLHARE Dimension 1A sn30i 14U INAT1
1 dimension table tlazlAaz dimension tables 15'1‘! OEAY foreign key Y84 dimension table GRGRERD

: - . a3 o § 1 e [~
nilauni3u dimension table A uszaufigega (i Top Level) Tasaunsaasthiluumunin

[ NAMRY, S
9 BOOK_KEY INT PK

NAME VARCHAR(50)
¢ GENRE_KEY INT FK

; ((BOOKFACT\ \ \ | [ // /
Q LOC_KEY INT PK Q BQOK_KEY INT ' FK

CITY VARCHAR(50) LOC_KEY INT FK
Q STETE_KEY INT FK Q- TIME_KEY INT FK

[OAY S aoe /. 3500
Q STATE_KEY INT PK : > G VA

STATE  VARCHAR(50) ® TIME_KEY INT PK

\C g ey g THAI_HOLIDAY VARCHAR(3) ¢ GENRE_KEY INT PK
WEEK_DAY VARCHAR(10) GENRE VARCHAR(50)
DAY INT

CAL_DATE DATE
Q WEEK KEY INT FK

MONTH_KEY INT QUARTER KEY INT PK e = )
¥ i o * > ¢ YEAR_KEY INT PK
YEAR INT

WEEK_NUM INT MONTH VARCHAR(15) QUARTER INT
Q MONTH_KEY INT FK © QUARTER KEY INT FK 9 YEAR KEY INT FK

3/

31] 3.26 LAAUHUMNNITRINNUVAAIVDNALUY Snowflake Schema

o A Y o g 9 = 4 ° 2 o 9
“HI‘Nﬂ'lﬂTlL'i']“lﬂ’ﬂf]ﬂlL'U1Jﬂﬂﬂﬂ]ﬂy‘ﬂllﬁ’lli’lﬂﬂa’ﬁﬂﬂ1ﬂ15ﬁ51ﬂﬂﬁﬁﬂl®y‘ﬁﬂ1ﬂ
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Lihﬂ1ﬂ15ﬁ¥1dﬂ1ﬂﬂgﬂuﬂﬂ (Dimensions) HADSHUNDIATHILNUDIN mummm%’w Book

¥
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dimension, Location dimension 481 Time dimension LAZHAIIAUULITIDENINITAT 14 Fact table
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(BOOK_FACT) Tasmdan 19vsiidail



Tﬂssm‘m 3.36 A1A9a319 Book dimension 41U Snowflake Schema

88

CREATE TABLE B GENRE (
GENRE KEY INTEGER,
GENRE VARCHAR (50) NOT NULL,
PRIMARY KEY (GENRE KEY)
) ;
INSERT INTO B GENRE
SELECT MAX(ROWNUM),BOOK_GENRE
FROM BOOK DB
GROUP BY BOOK_GENRE;
CREATE TABLE B NAME (
BOOK KEY INTEGER,
NAME VARCHAR (50) NOT NULL,
GENRE KEY INTEGER,
PRIMARY KEY (BOOK KEY),
FOREIGN KEY (GENRE_KEY) REFERENCES
B_GENRE (GENRE KEY)
) ;
INSERT INTO B_NAME
SELECT MAX(ROWNUM),BOOK_NAME,GENRE_KEY
FROM BOOK DB, B GENRE
WHERE BOOK GENRE = GENRE
GROUP BY BOOK_NAME,GENRE_KEY;

o o‘d‘. Y
HAANEN 1d

GENRE KEY GENRE
Chedrens books

& Cooking

31]&27uﬁﬂdﬂnﬁwfﬂ1iﬂ%13Bookdhnenﬁon(GenreL&vd)uuilSnowﬂakeSchmna

BOOK_KEY NAME GENRE_KEY
Tropical Food L

Winnie the Poch

o d
31]128uﬁﬂdwﬂnWﬁﬂ]iﬁg1ﬂBookdhnenﬁon(Namel&veD!ﬂﬂJSnowﬂakeSchmna



Tisuns% 3.37 Ma3a319 Location dimension (Shop sell) 11 Snowflake Schema

89

CREATE TABLE L STATE (
STATE KEY INTEGER,
STATE VARCHAR(50) NOT NULL,
PRIMARY KEY (STATE KEY)
) ;
INSERT INTO L STATE
SELECT MAX(ROWNUM),SELL_STATE
FROM BOOK DB
GROUP BY SELL STATE;
CREATE TABLE L _CITY (
LOC_KEY INTEGER,
CITY VARCHAR(50) NOT NULL,
STATE_KEY INTEGER;
PRIMARY KEY(LOCiKEY),
FOREIGN KEY (STATE_KEY) REFERENCES
L STATE (STHIE KEY)
) ;
INSERT INTO L _CITY
SELECT MAX(ROWNUM),SELL_CITY,STATE_KEY
FROM.BOOK DB, L) STATE
WHERE SELL STATE = STATE
GROUP BY SELL,CITY,STATE KEY;

v dan Y
HADNEN b

STATE KEY STATE

o d
71 3.29 uaAINAENEN15835149 Location dimension (State Level) vas31umalanuuy

Snowflake Schema

LOC_KEY cITy STATE KEY

v d
31 3.30 HaAINadNEN 1393149 Location dimension (City Level) ¥a331uAn/anuuy

Snowflake Schema
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Iﬂ‘i!!ﬂﬁl 3.38 ﬁTEfQEf%N Time dimension U1V Snowflake Schema

CREATE TABLE T YEAR(
YEAR KEY INTEGER,
YEAR INTEGER NOT NULL,
PRIMARY KEY (YEAR KEY)
) ;
INSERT INTO T YEAR
SELECT MAX (ROWNUM) , YEAR
FROM TIME DIM
GROUP BY YEAR;
CREATE TABLE T_QUARTER{
QUARTER KEY INTEGER,
QUARTER INTEGER NOT NULL,
YEAR KEY INTEGER,
PRIMARY KEY (QUARTER KEY),
FOREIGN KEY{YEAR_KEY) REFERENCES TgYEAR(YEAR_KEY)
) ;
INSERT INTO T QUARTER
SEFRCT MAX(ROWNUM),QUARTER,YEAR_KEY
FROM TIME_DIM,T_YEAR
WHERE TIMEHDIM.YEAR 7 ol YEARCHEAR
GROUP BY QUARTER,YEARﬁKEY;
CREATE TABLE T MONTH (
MONTH_KEY INTEGER,
MONTH VARCHAR (15) NOT NULL,
QUARTER_KEY INTEGER,
PRIMARY KEY(MONTH_KEY),
FOREIGN KEY(QUARTER_KEY) REFERENCES
T_QUARTER(QUARTER_KEY)
) ;
INSERT INTO T, MONTH
SELEGT MAX(ROWNUM),MONTH,QUARTER_KEY
FROM TIME_DIM,TiQUARTER,T_YEAR
WHERE TIME DIM.QUARTER = T QUARTER.QUARTER AND
TIME DIM: YEAR. =, T\ YEAR .YEAR AND
T 'QUARTER.YEAR KEY = T YEAR.YEAR KEY
GROUP BY MONTH,QUARTER_KEY;
CREATE TABLE T_WEEK(
WEEK KEY INTEGER,
WEEK_NUM INTEGER NOT NULL,
MONTH KEY INTEGER,
PRIMARY KEY(WEEK_KEY),
FOREIGN KEY(MONTH%KEY) REFERENCES
T_MONTH(MONTH_KEY)

)
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INSERT INTO T WEEK
SELECT MAX(ROWNUM),WEEKiNUM,MONTH_KEY
FROM TIME_DIM,T_MONTH,T_QUARTER,TﬁYEAR
WHERE TIME DIM.MONTH = T MONTH.MONTH AND
TIME DIM.QUARTER = T QUARTER.QUARTER AND
TIME DIM.YEAR = T YEAR.YEAR AND
T MONTH.QUARTER KEY =
T_QUARTER.QUARTER KEY AND
T QUARTER.YEAR KEY = T YEAR.YEAR KEY
GROUP BY WEEK NUM,MONTH KEY;
CREATE TABLE T DAY (
TIME KEY INTEGER,
THAI HOLIDAY VARCHAR(3) NOT NULL,
WEEK DAY VARCHAR(10) NOT NULL,
DAY INTEGER -NOT“NULL,
CAL DATE +DATE NQT. NULL,
WEEK KEY INTEGER,
PRIMARY KEY(FIME_KEYY)',
FOREIGN KEY (WEEK _KEY) REFERENCES T WEEK(WEEK KEY)
) ;
INSERT' INTO T,-DAY
SHLECT
MAX(ROWNUM),THAI+HOLIDAY,WEEK_DAY,DAY,CAL_DATE,WEEK_KEY
FROM TIMEHDIM,T_WEEK,T_MONTH,T_QUARTER,THYEAR
WHERE TIME DIM.WEEK NUM = T WEEK.WEEK NUM AND
TIME DIM.MONTH =T MONTH.MONTH AND
TIME DIM.QUARTER = T QUARTER.QUARTER AND
TEME D ME-ERARESSEIRT YEARL MEAL™ AND
T _WEEK.MONTH: KEY = T MONTH.MONTH KEY AND
T _MONTH.QUARTER KEY =
T QUARTER.QUARTER KEY AND
T_QUARTER.YEAR. KEY = I YEARoYFENRS KEY
GROUP BY
CAL_DATE,DAY,WEEK_DAY,THAI_HOLIDAY,WEEK_KEY;

"

I 9

WAANEN LA

YEAR_KEY YEAR

108 2016

31] 3.31 Lmﬂdwaé’wﬁmm’in Time dimension (Year Level) U1 Snowflake Schema

QUARTER_KEY QUARTER YEAR KEY
105

105 2 105

3‘1] 3.32 uﬁmwaé’wﬁmmgn Time dimension (Quarter Level) #UU Snowflake Schema




MONTH_KEY MONTH QUARTER KEY

105 June 105
30 March a0

60 Apil 105
9 May 105

31] 3.33 !!ﬁﬂ&ﬂﬁﬁﬂfﬂﬁﬁ%’n Time dimension (Month Level) 411 Snowflake Schema

WEEK KEY WEEK_NUM MONTH_KEY

30 14 30
25 13 30
74 20 o
102 2 10
] 23 91
2 14 60
60 18 &0
B 21 81
o 25 108
6 16 60
& 19 Cl
a5 23 105

gﬂ 3.34 uamwaﬁ’wﬁmm%’w Time dimension (Week Level) U1 Snowflake Schema

TIME_KEY THAI_HOLIDAY WEEK_DAY DAY CAL DATE WEEK KEY
1 NO Saturday 12 D312/2016 n
2 NO Thurscay 24 032H201E 25
36 YES Wednesday 6 04/06/2016 39
YES Sunday 1 050106 67
68 NO Sundny 8 05/08/2016 T
NO Tuesday W 0572010 81
79 NO Thursday 19 05/19/2016 8i
80 YES Frday 20 0520/2016 a1
102 NO Saturciay 1 06N 1/2016 102
105 NO Tuesday 14 0a/14/2016 105
2 NO Thursday 3 03/03/2018 4
3 NO Friday 4 03/04/2016

31' 3.35 nmmwaﬁ’wﬁmm’s’n Time dimension (Day Level) 41Uy Snowflake Schema
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Y5153 3.39 MdFaa$19 Fact table voa5114m11)an (Snowflake Schema)

CREATE TABLE BOOK FACT SF (
BOOK_KEY INTEGER,
LOC_KEY INTEGER,
TIME_KEY INTEGER,
SELL INTEGER NOT NULL,
FOREIGN KEY (BOOK KEY) REFERENCES
B_NAME (BOOK_KEY),
FOREIGN KEY (LOC_KEY) REFERENCES L CITY (LOC_KEY),

FOREIGN KEY (TIME KEY) REFERENCES T DAY (TIME KEY)
) ;
INSERT INTO BOOK_FACT_SF
SELECT
B_NAME.BOOK_KEY,L_CITY.LOC_KEY,TEDAY.TIME_KEY,SELL
FROM B_NAME,B_GENRE,L CITY,L STATE,T DAY,BOOK DB
WHERE BOOK_DB.BOOK NAME = B NAME.NAME AND
BOOK DB .BOOK \GENRE = B GENRE .GENRE AND
BQOE~~RTS KN METTY |\ SUCTLY TR E%AND
BOOKB&E. SELLGAATRE “PIXSTATHEIATE AND
BOOK DB.SELL DATE = T DAY.CAL DATE AND
B NAME.GENRE KEY = B GENRE.GENRE KEY AND
L YC st AR E ¥ L STATE.STATE KEY7

Il

BOOK_KEY LOC KEY TIME_KEY SELL

31 3.36 naAIWadNEN15a319 Fact table ¥99314A1W/an (Snowflake Schema)

o ~ P ) 3 Yy 2 Y 3 o ¥
Hﬁ&i]']ﬂ“u’lﬁ1?('3NﬂﬁQatl@gﬁ"llﬂﬁ'luﬂWﬂﬁﬂlﬂﬁ]Lm’J L‘i']"!]wﬂfﬁ'lﬁﬂﬁxﬁl'ﬂi%lﬂ

v Y v a ¢ o 4 3 o A ¥ A v =2 q
’c’?"lﬁiﬂﬂilﬂW‘LJﬂULﬂiﬂ'ﬁLHﬁ LuﬂﬂTl'lﬂ'ﬂﬂuﬁﬂ]ﬂﬂﬁﬂ\ﬂﬁﬂ“ﬁSljﬂ'}uuLVflJﬂuﬂui]ﬁal“]f Book

8 A !

. % 5 5 . ! ar o g} 2 4 9 9 A 3
dimension 8% Time dimension ilwﬂuvlﬁsf muumﬁnwmmmwm 31U LLA Location

u
- " ) o 9 3y = -1 nﬂ'llﬁl.ydwldw
IhnmnmonuﬁzFamtdﬂeﬁ1H5ﬂ51Uﬂ1uuﬂluﬂainm1Tﬂﬂﬂ1ﬁ&ﬂ1%%zhﬂ&u
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o Sdr d
TaJsunsu 3.40 M&3a319 Location dimension V835 MM 1UHBMIND 5116 (Snowflake Schema)

CREATE TABLE L WEBSITE (
WEB LOC KEY INTEGER,
WEBSITE VARCHAR (30),
IP ADDRESS VARCHAR (30),
PRIMARY KEY (WEB LOC_KEY)
) 3
INSERT INTO L WEBSITE SELECT
MAX (ROWNUM) , SELL WEBSITE,SELL IP ADD FROM
BOOK_INTERNET DB GROUP BY SELL WEBSITE,SELL IP ADD;

o Jdn 9
HAANTN 18

WEB LOC KEY WEBSITE IP_ADDRESS

4 Textbooks.com 102.22.20

Amazon com 100.1.1.10

31] 3.37 nmmwnﬁ'wﬁmsa%n Location dimension (Internet sell) #4111 Snowflake Schema

Ta5un33 3.41 MFIa1a Fact table Yoa31uA1u1dMMa 511N (Snowflake Schema)

CREATE TABLE SOORLLLDIE, FIYC DS (
BOOK KEY (INTEGER,
WEB_LOC KEY INTEGER,
TIME KEY INTEGER,
SELL TINTEGER,
FOREIGN. KEY'" (BOOK KEY) REFERENCES B. NAME (BOOK KEY) ,
FOREIGN KEY (WEB LOC KEY) REFERENCES
L _WEBSITE (WEB.LOC KEY),
FOREIGN KEY (TIME_ KEY)--REFERENCES d DANTIWE KEY)
)i
INSERT INTO '‘BOOK INT FACT SF
SELECT
B_NAME.BOOK KEY,L WEBSITE.WEB LOC_KEY,T DAY.TIME KEY,SE
LL
FROM B NAME,B GENRE,L WEBSITE,T DAY,BOOK INTERNET DB
WHERE BOOK INTERNET DB.BOOK NAME = B NAME.NAME AND
BOOK_ INTERNET DB.BOOK GENRE = _GENRE.GENRE AND
BOOK_INTERNET DB.SELL WEBSITE L WEBSITE.WEBSITE

I |

AND
BOOK_INTERNET DB.SELL IP ADD = L WEBSITE.IP ADDRESS AND

BOOK_INTERNET DB.SELL DATE = T DAY.CAL DATE AND
B_NAME.GENRE _KEY = B GENRE.GENRE KEY;
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BOOK_KEY WEB_LOC_KEY TIME_KEY SELL

o o o @

B o & & w

1 4

p v a 3
31 3.38 uaAINadWEN5a319 Fact table Y0514 UHBUMO513iA (Snowflake Schema)

a d ° o
3.33 m‘mmwmmmaummuuuﬂmi’fﬂyn

3.3.3.1 MIINTZHUBABYMIINUUAAITOYAIUY Star Schema

=) [ o = A ¥ 9y .3 &
1) Roll-up ﬂﬂﬂ'ﬁﬂﬁﬂﬁzﬂﬂﬂl'ﬂ\iﬂ'Tllfﬂ&'ilﬂﬂﬂﬂlﬂﬁuﬂnﬂﬂﬂﬂﬂﬂﬂ?ﬁﬂlﬁﬁﬂﬂlﬂiWﬂ

EH

¥
Yo A

hmsagldeya Tagmsaaumiauiuy roll-up g misoriuaue daail

Day Month

31 3.39 @A 3IM3 Roll-up 11 Time dimension 910 Juiiiufon (Cube)

o g . i
Tatradws s 1deens lugaliuuuea Relation azaunsaudns lansil

MONTH NAME cry SUM{SELL)
March Winnie the Pooh Afington 2

March Tropical Food

March Winne the Pooh Boston 20
March Tropical Food Boston 7
DAY MONTH NAME ciry SELL

March Winnie the Pooh Adington 18

2 March Winnia the Pooh Boston 20
March Tropical Food Boston

3 March Tropical Food Adington 2

3 March Tropical Food Boston 2

3 March Winnie the Pooh Artington 1

31 3.40 ug@IN3 Roll-up 11 Time dimension 910 3uilvfion (Relation)



96

{ o I o . @ 1
e Is 1 wsameuA101u Roll-up il ugaluuy Relation #ana1 14 151
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msalFiidaldasil

T1J5un33 3.42 &3 SQL Roll-up (Star Schema)

SELECT MIN (TIME_DIM.MONTH) AS "MONTH",
BOOK DIM.NAME,
BOOK_LOCATION DIM.CITY,

SUM (SELL)
FROM BOOK_FACT, BOOK_DIM, BOOK_LOCATION DIM, TIME DIM
WHERE BOOK_FACT.BOOK_ID = BOOK DIM.BOOK_ID AND

BOOK_FACT.LOC_ID =_BOQE _LOCATION DIM.LOC ID AND
BOOK FACT.TIMErT L ==PEMi=Rll “RLME ID AND
TIME DIM.MeNSH = 'March'

GROUP BY BOOK DIM.NAME,BOOK LOCATION DIM,CITY

ORDER BY 1;

z o s -~ | 3 o
2) Drill-down A8M 315 U5£AUYDIANUAZIBUAYEIYUNDINABINT THAIAN

A g = EY o .
!WﬂlﬂuﬂTiﬂiTﬂﬂglﬂﬂﬂmﬂﬁﬂlﬂMvﬂ Tﬂﬂﬂ'\iﬁﬂ'ﬂﬂ'm’u]ll‘ﬂ'ﬂ Drill-down ©14138

(]
o

3 2
Huauo lanadl

Boston

&5

Winnie the Pooh

Dril-clown |
Arlington

Month Day

31 3.41 uaAIN 3 Drill-down 13 Time dimension 21ntA0wITUIY (Cube)
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o da 3/ = Y ar A=’|’
TagnaaniNis19e9n15 1ug1uD V04 Relation 3z @ m1ToudAe IAAH

MONTH NAME cmy SUM(SELL)

March Winnie the Pooh Adington 29

March Tropical Food Arlington

March Winnie the Pooh Boston 20

March Tropical Food Boston

DAY MONTH NAME Iy SELL

March Winnie the Pooh Adington 8
March Winnie the Pooh Boston 20
March Tropical Food Boston

3 March Tropical Food Arington

3 March Tropical Food Baston
March Winnie the Pgoh Arlinglon

31 3.42 uanIM3 Drill-down 11 Time dimension 9niAeTUIU (Relation)

4 o b o h @ '
wie 113191315008 0/1018 Drill-down AiThug il Relation fana1a 1a 157

v Y
S RITRECN S TR A GLRLE

Talsunsu 3.43 miaa SQL Drill-down (Star Schema)

SELECT TIME YDIM, DAY | A& DAY
TIME DIM.MONTH AS "MONTH",
BOOK. DIM.NAME,
BOOK_LOCATION DIM.CITY,
SELL
FROM BOOK_ FACT,BOOK DIM,BOOK LOCATION DIM, TIME DIM
WHERE BOOK FACT.BOQOK -ID =-BOOK DIM.BQOOK ID/AND
BOOK "FACTLLOC ID.="BOOK TOCATION DIM.LOC ID AND
BOOK_FALS, T4 . ID = TIME DIMSTIMKNID
ORDER BY 1;

5 & A A v a s A g a 3/
3) Dl’lll'Outﬂﬂlwuﬂ}‘lanﬂﬂaﬂﬂ1i')1ﬂﬁ'13ﬂlW@lﬂUﬂ15ﬂ'ﬁ’]ﬂﬂzlﬂﬂﬂm@qgﬂﬂuﬁ

. © u o 3
Gl,ulfllllaqguﬂigﬂﬂll Iﬂﬂﬂ13ﬂﬂﬂﬂ1ﬂ1ullﬂu Drill-out ﬁ1ﬂ15ﬂu1lﬁuﬂllﬂ

[

P
JH
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Boston Boston

Arlington |

Arlington

2 MAR Tropical Food

Tropical Food
Winnie the Poch 3 MAR

3 MAR Winnie the Pooh

Time Dimension Time Dimension

Location Dimension Location Dimension

Book Dimension

31.' 3.43 u@AIM 3 Drill-out 1A8N1543 Book dimension (Cube)

o oty . Yo &
IﬂUHﬂﬁWﬁ'ﬂﬁ1ﬂ93ﬂ’|'§1ugﬂllrﬂﬂmﬂ\3 Relation i]:a'ﬁ-lu'l'iﬂllﬁﬂthﬂ U

DAY MONTH cITy SUM(SELL)
March Aufingfon &
March Boston 25
DAY MONTH ciTy NAME SUM(SELL)
March Boston Widia the Pooh 20
March. Bostan Tropical Foaa 5
2 March Adington Winnie the Poch 18

gﬂ 3.44 WAAIMS Drill-out 1ALINITINY Book dimension (Relation)

. ) _ 7 y/
el 1saneudin 1 Drill-out Atdualuny Relation #anara'ld 151

- 2
angn e ldaaeil

Tisuns3 3.44 A& SQL Drill-out (Star Schema)

SELECT MIN(TIME DIM.DAY) AS "DAY",
MIN(TIME DIM.MONTH) AS "MONTH",
BOOK LOCATION DIM.CITY,
BOOK DIM.NAME,

SUM (SELL)
FROM BOOK_FACT, BOOK_DIM, BOOK LOCATION DIM,TIME DIM
WHERE BOOK_FACT.BOOK_ ID = BOOK DIM. BOOK ID AND

BOOK_FACT.LOC_ID = BOOK _ LOCATION DIM. LOC ID AND
BOOK_FACT.TIME ID = TIME_DIM TIME_ID AND
TIME DIM.CAL DATE = DATE '2016-03-02’

GROUP BY BOOK_LOCATION DIM.CITY,BOOK DIM.NAME;
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5 = 2 = A o o 3 v = =
4) Slice ﬂamimﬂﬂwmmmsmmiww&uagﬂTﬂﬂwnmammymmmm
Y dy

TasMIaoUMD NI Slice mmmﬂuﬁue“lﬂmu

Boston

Slice( 2 MARCH ) = SUM( 2 MARCH )
SUM( 2 MARCH ) = 20+5+18+0 = 43

Arlington |

Time dimension

31 3.45 ua@IM5 Slice YU Time dimension YeIIUH 2 §IAN (Cube)

o dal ¥ . vo &
Iﬂﬂﬂﬁ'ﬁﬂﬁ“ﬂli"Iﬁﬂﬂﬂ'lisluzlluﬂﬂmﬂq Relation ﬂ$ﬁ1u1iﬂllﬁﬂﬂqﬂ JU

DAY MONTH SELL

March 43

31 3.46 uaAINS Slice UM Time dimension Y8 T4 2 HUIAN (Relation)

4 Y ) ; g . o ' v
Lﬁ61ﬁ151ﬁ1n1iﬂﬁﬂvﬂ1ﬂ1ﬂShceﬁlﬂugﬂulnjRﬁhﬂOﬂﬂﬂﬂﬂWJqﬂL51

5

YA

mansalamaaldaad

T4/5un5% 3.45 A1%a SQL Slice (Star Schema)

SELECT MIN(TIME DIM.DAY) AS "DAY",MIN/(TTIME ' DIM.MONTH)
AS "MONTH", SUM(SELL) -AS "SELL"”
FROM BOOK FACT,BQOK _DIM, BOOK LOCATION DIM,TIME DIM
WHERE BOOK FACTBOOKID-=-BOOK.DIM.BOOK ID AND
BOOK_FACT.LOC_ID = BOOK_LOCATION DIM.LOC ID AND
BOOK FACT.TIME ID = TIME DIM.TIME ID AND
TIME DIM.CAL DATE = DATE '201&6-03-2°!
GROUP BY TIME DIM.CAL DATE;

: A 2 a A a < 3 Y
5) Dice ABMIIABNNTUIMTOUATIZH VDY Taelsyuueanarvyuued Tay

3
MSADUADIVLUUY Slice 1T AU 1At
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Dice( 2 MARCH, Boston, Winnie the Pooh ) = 20

Time Dimension

Location Dimension
Book Dimension

3‘1] 3.47 uaAaM3 Dice 1ag]y 3 dimensions (Cube)

Y g ;
v1n31) 347 il un1s Dice Taule 3 dimensions sznov 110 Time
dimension, Location dimension L 8% Book dimension ol unse ‘g‘ﬂﬂﬁlﬂﬂ‘u’lﬂ
o A 2 G o A a ~ o o
1199 Winnie the Pooh 11741 2 u1au 2016 Ngnv1e 14 Boston TASHAANS

~ 3 N Vo dy
“ﬂﬁ’]ﬂﬂﬁﬂ’]ﬁiugﬂu'ﬂﬂm@q Relation ﬂgﬁ'lu']'if]llﬁﬂqllﬁﬂqu

DAY MONTH [+1a ¢ NAME SELL

March Bastco Winnie tha Pooh 20

31' 3.48 1andan13 Dice Jaesl¥ 3 dimensions (Relation)

A ) 5 iz8sNan’ 852 . ) i )
ZWﬂGLWﬁ']ﬁ']ﬂJ'ﬁﬂﬂﬂ‘Uﬂ"mWN Dice mﬂugﬂuuu Relation ﬂﬁﬂ'ﬂ"l'lulﬂ L3103

' v
leeda 1adadl

Ta51n35% 3.46 M¥a SQL Dice (Star Schema)

SELECT MIN(TIME-DIM.DAY) AS
"DAY",MIN (TIME. DIM.MONTH)  AS "MONTH",
BOOK_LOCATION_DIM.CITY AS "CITY",
BOOK_DIM.NAME AS“"NAME",
SUM (SELL) AS "SELL”
FROM BOOK FACT,BOOK_DIM, BOOK LOCATION DIM,TIME DIM
WHERE BOOK_FACT.BOOK_ID = BOOK DIM.BOOK ID AND
BOOK_FACT.LOC_ID = BOOK_LOCATION DIM.LOC_ID AND
BOOK_FACT.TIME ID = TIME DIM.TIME ID AND
TIME DIM.CAL DATE = DATE '2016-03-2' AND

BOOK LOCATION DIM.CITY = 'Boston' AND
BOOK DIM.NAME = 'Winnie the Pooh'
GROUP BY

TIME DIM.CAL DATE,BOOK LOCATION DIM.CITY,BOOK DIM.NAME;




Boston

Arlington

2 MAR

03/02/2016
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6) Drill-Across [RA1AN15TIUAUVYDIVOYAVDI cube 2 6U NAIIAD N3

a a Y :’.’; 1 Y = 3 a SN Y2 Y =
’Jlﬂ‘i"lg"r’l"li’ﬂ‘ial,'ﬂ‘]JNﬂ'iQ"lﬂﬁ1u1ﬁﬂ1“§LWHﬁ cube mmumamswﬂﬂ NI

kY a4 o & a . : a 4
mﬂ“]j cube 9NDUYIN conformed dimensions Y1928 1UN1TUATIZH LlAanis

Y
o A

ADUAIDINLUY Drill-Across @1113501 10 AR Tl

Amazon.com

Textbooks.com

2 MAR Tropical Food

Tropical Food 3 MAR Winnie the Pooh

3 MAR Winnie the Pooh

Shop sell Internet sell

Drill-Across(2 MAR) = Shop sell(2 MAR)+Internet sell(2 MAR)
=43+10
=53

g‘lj 3.49 u@AIM3 Drill-Across Ing4f Shop sell #az Internet sell (Cube)

o A 9 # Y o tgl’
Tﬂﬂﬂﬂﬁ‘ﬂﬁﬂﬁ’]ﬂﬂQﬂ1§1u§ﬂu‘”ﬂ"\]ﬂq Relation ﬂ$ﬁ1ﬂJ15ﬂLlﬁﬂ\1Vlﬂ iU

3 1 3.50 ua@1M5 Drill-Across 1nely Shop sell 1ag Internet sell (Relation)

oI5 1ans anouA 10N Drill-Across Tiifug iy Relation fand1n 16 151

] 3
T 1T ldaatl
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Tdsunsu 3.47 M SQL Drill-Across (Star Schema)

SELECT MIN(DATEl) AS "DATE",SUM(SELL1) AS "SELL"
FROM (
SELECT TIME DIM.CAL DATE AS "DATE1",SUM(SELL) AS
TSELLLY
FROM
BOOK_INT FACT,BOOK DIM, BOOK WEB_LOCATION DIM,TIME DIM
WHERE BOOK_INT_ FACT.BOOK ID = BOOK_DIM.BOOK ID AND
BOOK INT FACT.WEB LOC_ID =
BOOK_WEB_LOCATION DIM.WEB LOC_ID AND
BOOK INT FACT.TIME ID = TIME DIM.TIME ID AND
TIME DIM.CAL DATE = DATE '2016-03-2' GROUP BY

TIME DIM.CAL DATE
UNION
SELECT TIME DIM.CAL.DATE AS "DATE™;SUM(SELL) AS "SELL”
FROM BOOK_FACT;, BOOK DIM,BOOK LOCATION DIM,TIME DIM
WHERE BOOK_FACT.BOOK ID = BOOK DIM:BOOK ID ‘AND

BOOK FACT.LOC.ID = BOOK LQCATION DIM.LOC ID AND

BOOK FACT.TIME ID = TIME DIM.TIME ID AND

TIME DIM.CAL_DATE = DATE '2016-03-2"
GROUP BY TIME, DIM.CAL_DATE) ;

7) Pivot table fon 13 19fudasdoya Tav duunas 2 yumet Tavaziiuns
uﬁﬂaﬁ1wasaudaﬂua:ﬁ1waﬁauﬁﬁwu¢1%aﬂqumTﬁﬁ1n1ardbupuazchﬂb
down Iaazamisaiinaienyuuealu 1 (IANYDR1918 14 Fan1sneuR 101
Tug1un w3 Relation 11 Tiamisane IdTasnas Tasamisaaeudiam

2
TrlndiRwslugalisiyved Relation lAnsil

GENRE ciry SUBTOTAL
Cooking Hoslon ;4
Childrens books Bostos
Cooking Arlington

Childrens books Aringlon

31 3.51 uaasdreenamsneumanil¥iveyalnafeany Pivot table (Relation)

A q w o A g . @ 1 Y
L'W'E)cl‘l"iL‘i'lﬁ']iJ’]‘iﬂﬂEﬂ]ﬂ’lﬂ'lilﬁ'liJgﬂ 3.51 mﬂugﬂxm‘u Relation ﬂ\ﬂﬂﬂ"l’,}v[ﬂ £31

- 2
ansolamaaldaadl
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T1suns3 3.48 A1ada SQL nlvisinevlnaifes Pivot table (Star Schema)

SELECT BOOK DIM.GENRE AS "GENRE",
BOOK_ LOCATION DIM.CITY AS "CITY",
SUM (SELL) AS "SUBTOTAL”
FROM BOOK_ FACT,BOOK_DIM,BOOK_ LOCATION DIM,TIME DIM
WHERE BOOK_FACT.BOOK_ID = BOOK DIM.BOOK ID AND
BOOK_FACT.LOC ID = BOOK LOCATION DIM.LOC ID AND
BOOK FACT. TIME ID = TIME DIM. TIME LB
GROUP BY BOOK DIM. GENRE BOOK _ LOCATION DIM.CITY

o ~ a L4 o W W o
8) Ranking ﬁﬂﬂ't'i‘lrl"ﬁsl"f)ial'ﬁﬂﬁ@Qﬂ’]ﬁ?lﬂ'ﬂgﬁﬂﬁ]ﬂﬂuﬂﬂ Tasn1snoua1n1y

¥
UL Ranking au1sevitaue laasdl

Boston | Rank( 2 MARCH, Location) =  Rank 1: Boston = 25
Rank 2 : Arlington = 18

Arlington

Tropical Food

Time Dimension
Location Dimension

31] 3.52 tamanIm Ranking U4 Time dimension {ta¢ Location dimension (Cube)

o e Y A 9 w J
Iﬂﬁlﬂﬁﬂﬂﬁ‘ﬂ!ﬂﬁfJﬂﬂ’liquﬂlL‘UU‘Uﬂﬁ Relation i]&’ﬁ’lll’l'iﬂtlﬁﬂﬁ]lﬂ 3

RANK DAY MONTH ciry SUM(SELL)
1 2 March Baoston 25

March Arington 18

3‘].' 3.53 uaaan1Im Ranking UH Time dimension {12z Location dimension (Relation)

] Y ° . g . @ N Y
e 19519 197150A UA101Y Ranking N1 131111 Relation #ana1214 151

v ¥
ansaldmdaldaal
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Ta5un33 3.49 A& SQL Ranking (Star Schema)

SELECT RANK() OVER (ORDER BY SUM(SELL) DESC) AS "RANK",
MIN(TIME DIM.DAY) AS "DAY",
MIN (TIME DIM.MONTH) AS "MONTH",
BOOK_LOCATION DIM.CITY,
SUM (SELL)

FROM BOOK_ FACT,BOOK DIM, BOOK LOCATION DIM,TIME DIM

WHERE BOOK_FACT.BOOK ID = BOOK DIM.BOOK ID AND
BOOK_FACT.LOC_ID = BOOK LOCATION DIM.LOC_ID AND
BOOK_FACT.TIME ID = TIME DIM.TIME ID AND
TIME_DIM.CAL DATE = DATE '2016-03-02'

GROUP BY BOOK_LOCATION DIM.CITY;

3.3.3.2 MRS IZAIBZAD UMD INUUATIYeYAIUY Snowflake Schema
A o Y w d‘.‘n:l 3 o 1 = @ o 9 A o é’; =
mminﬂ”l,umsuamuumﬂmmtnammmﬂu“lummamm AIUUITUNIT

danudnsunsesueuadILoon 14

& o o a = y A A
1) Roll-up A9M3U5IZAVURIANAZIDYAVDINLNDN BN T gaumIND
winsagideya Taumsasufmaauun roll-up dusaMAAIHATHE M5 dean1s Tugiuuy

3
Y94 Relation @A 3l

MONTH NAME cITY SUM(SELL)
March V¥innis. the Pooh Adington 2
March Tropical Food Addington 2
March Vifinie the Pooh Bosten 20

March TropicakFood Boslon

i

DAY MONTH NAME oY SELL
March Winnie the Pooh Arlington 18
2 March Winnie the Pooh Boston
2 March Tropecal Food Boston.
March Tropical Food

3 March Tropical Food

z g2

March Winnie the Pooh

31‘ 3.54 uaain13 Roll-up 1% Time dimension 9103 uilufen (Relation)

e 1518 m159A0UA197Y Roll-up Aiffugiuny Relation #and12 14 151

1 3
o ldmde ldaatl



Tilsunsa 3.50 Ada SQL Roll-up (Snowflake Schema)

105

SELECT MIN (T MONTH.MONTH) AS "MONTH",
B NAME.NAME,
L CLTY €LITY,

SUM (SELL)
FROM BOOK_FACT SF,B NAME,L CITY,T DAY,T WEEK,T MONTH
WHERE BOOK_FACT__SF f BOOKAKEY = B“NAME . BOOKQKEY AND

BOOK_FACT SF.LOC_KEY = L _CITY.LOC KEY AND
BOOK_FACT SF.TIME KEY = T DAY.TIME KEY AND
T DAY.WEEK KEY = T WEEK.WEEK KEY AND
T WEEK.MONTH KEY = T MONTH.MONTH KEY AND
T _MONTH.MONTH = 'MARCH'

GROUP BY B _NAME.NAME,L CITY.CITY

ORDER BY 1;

, =) o o/ = Ay 51::
2) Drill-down ﬂ'ﬂﬂ'liﬂ‘ill'i&ﬂ'ﬂ“llﬂ\‘lﬂ'ﬂllﬂgLi’)ﬂﬂ“l.l@QMNN@Q%W@QﬂWEGLﬂﬂ'IﬁQ

4 o3 =t o A
Lﬁﬂlﬂuﬂ'ﬁﬂi?ﬂﬂxlﬂﬂﬂﬁ]ﬂﬁ“\sj’ﬂyﬂ TABN15AUAN ULV Drill-down 21150

w | da - Y o g
LAAIHAANETITIADINT 1M Fl111UBa Relation laail

MONTH NAME ciry SUM{SELL)

March Winnbe the Pooh Arlington -]

March Tropical § ood Ardington

March Winnia the Pooh Boston 20

March Tropical Food Boston

DAY MONTH HAME cimy SELL

March Wineue the Pooh Aringtor 18
March Winnike the Pogh Bosta
March Tropical Foda Boston

3 March Tropical Food Aingony

a March Tropical Food Boaton

3 March Ve #i8 Pooh Ariingtor 1

31 3.55 ua@am s Drill-down 1% Time dimension 910A0M1T1TU (Relation)

4 o A o . o I Y
Lﬁﬂ1ﬁli']ﬁ'lll'!iﬂﬁ®ﬂﬂ']ﬂ']ij Drill-down mﬂugﬂu‘uu Relation ﬂﬁﬂ’ﬂ"l')ulﬂ 131

; 2
o ldmdaldaail



T1lsunsw 3.51 Arda SQL Drill-down (Snowflake Schema)

106

SELECT

WHERE

ORDER BY

T DAY.DAY AS "DAY",
T MONTH.MONTH AS "MONTH",
B_NAME.NAME,

T, CITY.CETF,

SELL

FROM BOOK FACT SF,B NAME,L CITY,T DAY,T WEEK,T MONTH

BOOK _FACT SF.BOOK KEY = B NAME.BOOK KEY AND
BOOK FACT SF.LOC _KEY = L CITY.LOC_KEY AND

BOOK_FACT SF.TIME KEY = T DAY.TIME KEY AND
T DAY.WEEK KEY = T WEEK.WEEK KEY AND

T WEEK.MONTH KEY = T MONTH.MONTH KEY

i

DAY

Mareh

2 March

March

f H—, Ay = s A a = 9/
3) Drill-out ﬂﬂlWﬂJHu@QﬂﬂﬂﬂﬂTi 'Jlﬂﬁ']%'HLWQLT.JUﬂ']'jﬂﬁ-iﬂazlﬂﬂﬂﬂ]f‘)ﬂ‘llﬂu“ﬁ

: ° " o da
°luzgwm§uﬂs::nau Tﬂﬂﬂﬁﬂﬂ‘ljﬂ"lﬂ’lllllﬂll Drill-out @UITDLTAINATANDN

¥
139093 1ug1iunved Relation laaei

MONTH cimy SUM(SELL)
March Arington 18

Mareh Boston

ol

MONTH ciTy NAME SUM(SELL)
Boston Winnie the Pooh 20
Boston Tropical Foed

Adingten Winnie the Poat: 18

31/ 3.56 uar@IM3 Drill-out IngM 5193 Book dimension (Relation)

. o & { o . @ 1
e 13 1@ 1A U9 Drill-out Wil u31JuuY Relation Aana12 14 151

] Vv
ansnldmdaldaail



Tsunsu 3.52 M SQL Drill-out (Snowflake Schema)

107

SELECT MIN(T DAY.DAY) AS "DAY",
MIN(T MONTH.MONTH) AS "MONTH",
Ty QY ST,
B_NAME.NAME,
SUM (SELL)

T DAY.WEEK KEY = T WEEK.WEEK KEY AND

T DAY.DAY = 2 AND
T MONTH.MONTH-=""MARCH/
GROUP BY L CITY.CITY;B NAME.NAME;

FROM BOOK_FACT SF,B NAME,L CITY,T DAY,T WEEK,T MONTH

WHERE BOOK_FACT SF.BOOK KEY = B NAME.BOOK KEY AND
BOOK_FACT SF.LOC KEY = L _CITY.LOC KEY AND
BOOK_FACT SF.TIME KEY = T DAY.TIME KEY AND

T WEEK.MONTH KEY = T MONTH.MONTH KEY AND

d & 4 o A o a 9 3/ =] =
4) Slice ﬂﬂﬂ1ﬁlﬂf‘)ﬂ“ﬂﬂ"l'§ﬂ!T}’T'ﬁE‘J'@ILﬂ'ﬁ']&"}"I‘IJi‘)iq.lj'ﬂIWUIGHHMNBQLWUQQMNGQLWED

o E W o 9
IﬂUﬂ'lﬁﬂﬂLUﬂ'lﬂ“lﬂJll'UU Slice iﬂlﬂ‘iﬂuﬁﬂQWﬂﬁWﬁﬁLﬁ1ﬂﬂﬂﬂ1§1ugﬂuUU“Uﬂﬁ

3
Relation "Lﬁ’mu

DAY MONTH

2 March 43

31 3.57 ua@In13 Slice UM Time dimension Y2IIUN 2 H1AN (Relation)

' L ) i @ i E4
W ldisrewisoaeudioan Slice N1 w3 Relation dana1714 131

1 k)
mansnlamaelaqeil

11J5un33 3.53 A9 SQL Slice (Snowflake Schema)

SELECT T DAYNDAY ASEFMBAYY;
T MONTH.MONTH-AS "MONTH",
SUM(SELL) AS "SELL”

WHERE

FROM BOOK_ FACT SF,B NAME,L CITY,T DAY,T WEEK,T MONTH

BOOK_FACT SF.BOOK_KEY = B NAME.BOOK KEY AND
BOOK_FACT SF.LOC_KEY = L CITY.LOC KEY AND
BOOK_FACT SF.TIME KEY = T DAY.TIME KEY AND
T DAY.WEEK KEY = T WEEK.WEEK_KEY AND

T WEEK.MONTH KEY = T MONTH.MONTH KEY AND

T DAY.DAY = 2 AND

T MONTH.MONTH = 'MARCH’

GROUP BY T DAY.DAY,T MONTH.MONTH;
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oA A a A a o Y )
5) Dice AIDM3ABNNITUIHMID ATz VOYA lae lByuuoaratoyuues lay
o . v da
N15ADUMDIMUVY Slice MWITDUTAINATNT N5 R0 9T Tugdunuves

9
Relation Vlﬁ} Aail

DAY MONTH ciTY NAME SELL

2 March Boston Winnie the Pooh 20

31] 3.58 ua@IN13 Dice Yae/l¥ 3 dimensions (Relation)

4 g v o .ooAg . @ Y
mﬂmmmmmﬂaummu Dice mﬂugﬂuuu Relation ﬂ\‘lﬂﬁ”l’ﬂﬂ L1810

' ¥
Taeaaldaail

Tsunsu 3.54 mda SQL Dice (Snowflake Schema)

SELECT /DAY DAY JBRY",
T MONTH.MONTH AS '"'MONTH",
L-erTYACIIY M 701ty
B_NAME,NAME AS "NAME",
SUM (SELL) AS "SELL
FROM BOOK, FACT |SF,B_NAME, L CITY, T DAY,T WEEK, T MONTH
WHERE BOOK_FACT SF.BOOK KEY = B NAME.BOOK KEY AND
BOOK -FACT SF.LOC KEY = /I CITY,LOC KEY:AND
BOOK FACT SE.TIME KEY = T DAY.,TIME KEY AND
T DAY .WEEK KEY '= T WEEK.WEEK KEY AND
T WEEK.MONTH KEY = T MONTH.MONTH KEY AND
T DAY. DAY =2 AND

T _MONTH.MONTH = 'MARCH' AND
L. CITY.CITY = 'BOSTON' AND
B NAME.NAME = 'WINNIE THE POOH'

GROUP BY
T DAY.DAY, R MONTH,MONTH, €TEY. CITY , B_NAME JNAME ;

6) Drill-Across IAA91ANISTINAUYBITOYAVDI cube 26U NA1IAD N3
7y L oy Y A a Y a YR Y A
AnszAdoyaiensaliamnialfifivs cube iBoandrTins 1z 16 Jedesdl
EY A w2 oA . . ' a o
11519 cube 8NN3 conformed dimensions ¥1%5781UN15TAT 121 TABNI3
° . o oA
ADUMD WD Drill-Across dIsaUARINAANT T IABINIT TUgI iDLV

3
w

Relation 921115 0UaA3 14A91)

DATE SELL

03/2/2016

3‘]] 3.59 ua@aN13 Drill-Across 1ng/l¥ Shop sell 1az Internet sell (Relation)
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Tsunsu 3.55 Mida SQL Drill-Across (Snowflake Schema)

SELECT
FROM (
SELECT
"SELL1"
FROM
WHERE

GROUP BY
UNION
SELECT
"SELL2"
FROM
WHERE

MIN (DATE1l) AS "DATE",SUM(SELLl) AS "SELL"

T DAY.CAL DATE AS "DATEl",SUM(SELL) AS

BOOK INT FACT SF,B NAME,L WEBSITE,T DAY
BOOK_INT FACT SF.BOOK KEY = B_NAME.BOOK_KEY
AND BOOK_INT_ FACT SF.WEB LOC_KEY =

L _WEBSITE.WEB_LOC KEY AND

BOOK_INT. FACT-SF.TIME-KEY-= T DAY.TIME KEY
AND T-DAY.CAL DATE = DATE “2016-03-2'

T _DAY.CAL-DATE

T DAXY.CAL DATE -AS- "DATEZ2) ,SUM(SELL) “AS

BOOK_FACT SF,B_NAME, I CITY,T DAY
BOOK _FACT SF.BOOK KEY.= B/ NAME.BOOK_KEY AND
BOOK FACT_ SF.LOC KEY =)L CITY.LOC _KEY AND

BOOK_FACT SF.TIME KEY = T DAY.TIME KEY AND

Chiicrens books

: i <
7) Pivot table fioa1a 1aiiaasdoya Iaolsyuued 2 yuuod Tavaziilunis

1 1 ! g} 4 [
HARAIATAA I INUBULAEATHATIUNINUA G‘I:}dﬂlg‘ﬁuu'lﬁalﬁﬂ1ﬂﬁ roll-up 118 drill-

down lauazammsadinarwqyuuasly 1 unuvasmsld damsneudiom

¥ g N
Tugiluunves Relation 1 luamnsansy 1dTaonse Tavannsonondiniy

2
IlndiRsaluziuvnves Relation lansii

GENRE cITY SUBTOTAL

Bostor
Bostan 20
Arfington

Ariington

31 3.60 naasIvenIMsneumeuiliveyalndineany Pivot table (Relation)

g Y ° { o . W ' Y
e TR s aneumnmawgll 3.60 Miilugiliuy Relation Aand 12 14 157

0 v
Ao ldmdaldaal
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Tsunsa 3.56 M9 SQL nlvinnevlnaiAea Pivot table (Snowflake Schema)

SELECT B_GENRE.GENRE AS "GENRE",
I CITY.BITY B§ "OLTer,
SUM(SELL) AS "SUBTOTAL”

FROM BOOK_FACT SF,B NAME,B_GENRE,L CITY,T DAY

WHERE BOOK_FACT SF.BOOK KEY = B _NAME.BOOK KEY AND
BOOK FACT SF.LOC_KEY = L CITY.LOC KEY AND
BOOK_FACT SF.TIME KEY = T DAY.TIME KEY AND
B_NAME.GENRE_KEY = B_GENRE.GENRE_KEY

GROUP BY B_GENRE.GENRE,L CITY.CITY

o d' =) 4 YY) [ o
8) Ranking ﬁﬂﬂ'l‘iu']‘\:rﬂﬂ&lﬂﬂﬁﬂiﬂ'li?!;ﬂi'l%“r’ilﬂi]ﬂﬂuﬂ‘ﬂ Tagn1sAaUAInIY

. o P kY : Y o dy.
1Y Ranking ﬂ1l|'13ﬂlﬁﬁﬂQWﬁﬂW‘ﬁﬂﬁWﬂﬂﬂﬂ’licl.ugﬂuﬂlls\]ﬂq Relation "lﬂﬂﬁu

RANK DAY MONTH CITY SUM(SELL)
2 Marcn Baosion 25

March Ardingion 8

gﬂ 3.61 HAAINITN Ranking UH Time dimension la¢ Location dimension (Relation)

=] ° 3 y o 1 o v A
11031 3.61 111101591 Ranking 1HomIAIA9YIIBaAV ORI T 11 TUA 2
= . X T A =1 1 ' o v v w
A 2560 Huleaavielugaazileuilum lugiazyiinsaadudue anin
A ¥ ° : A g " o/ ' y
uazive 15 1a1015 R0 U 1973 Ranking MUU3 111D Relation Aana12 14

1 Y
o lemda ae el

TaJsunsu 3.57 M3 SQL Ranking (Snowflake Schema)

SELECT RANK () OVER (ORDER BY SUM(SELL). DESC) AS
"RANK",

MINWINDAYSAH A5 _"DAR"Y:

MIN (T MONTH.MONTH) "AS "MONTH",

L CITY.CITY

SUM (SELL)
FROM BOOK FACT SF,B NAME,L CITY,T DAY,T WEEK,T MONTH
WHERE BOOK_FACT SF.BOOK KEY = B_NAME.BOOK KEY AND

BOOK _FACT 8F.LOC REY = L CITY.LOC EEY AND

BOOK_FACT SF.TIME KEY = T DAY.TIME KEY AND
T DAY.WEEK KEY = T WEEK.WEEK KEY AND
T WEEK.MONTH KEY = T MONTH.MONTH_KEY AND
T DAY.DAY = 2 AND
T MONTH.MONTH = 'MARCH’
GROUP BY L CITY.CITY;
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4.1 msnmmsmm‘;ﬂﬂam‘mﬁ’ifﬂgm Slowly Changing Dimensions T PICEERIGT

anuea’

Y
=

¥ ]
n15uA1Tay 11 Slowly Changing Dimensions 31 11 Tas s uilag 19d179 sQL lunns

uATym1 Tavazldeds MERGE Tunisastadeudeyaiifegidnly Dimension table uas

QU

doyalmifioz Tnaadun mindeyamiouduamidon lvfidimuaiiaunsniing UPDATE
{ 1A { o 1A o '
130 DELETE doyaniiogiauld uaglunsaliiludoyaluniids 1idsng1u Dimension table

U QU

e 9 v 3
92311115 INSERT Jotjalnitiuna’lyl

(schema) ,_,. I
L@‘ INTO Ls. S }, e .

S

usws ]—)@(condmo@a@a

subquary\

S b sk

31 4.1 uaAe Syntax ¥eIA1EY MERGE'

—){ WHEN H MATCHED_H THEN HUPDATE H SET Fm‘

fa[ DELETE ]-(whare_chuseh

>

g‘l_l 4.2 ua e Syntax YoIMTI merge_update_clauseT

7Mary Beth Roeser. January 2016. Oracle Database SQL Language Reference, 12¢ Release 1 (12.1).
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3
>

31] 4.3 1 Syntax GEGRER] merge_insert_clause7

AT
W] @~ O @
LOG ERRORS > y

integer
Py

o Q’J = T
gﬂ 4.4 UgM4 Syntax UYBIAN1T error_logging clause

¥ g a o &
1ngd 4.189 44 duiilumsuaninsesuregiuun Tnieadran1nvesiids MERGE

4.1.1 ﬂ]iﬂﬂﬁﬂdl!ﬂtﬁ?ﬂﬂnmiﬁ'l Slowly Changing Dimensions uuudi 1

Leoh o ' Bl Y ' = VoA
Wikdumsundymdremssimaailnivuniniasliee v lddeyainineglu

Dimension ‘mﬂulﬂ

BOOK 1D NAME ‘GENRE

Troprcal Food Gooking

Winnia.the Pooh Chiidrens books

L

BOOK ID NAME GENRE

Tropical Food Food

Winnie the Pooh Chiidrens books

g‘l.l 4.5 !!ﬁﬂ&ﬂﬁ!!ﬁﬁigﬂ] Slowly Changing Dimension UV 1

v, ' ' 2 ; < '
11n31 4.5 dusuAudeyaiiodlu Book dimension 1115105 31M179d0 Tropical

< Y . ' Y | <3| § -
Food (Jumiiade1szinn Cooking avunnona latimsnlasuszinn iy Food Wiatinns

Tnaadoyad1 111y Book dimension Inajvz Idwadwinsgy Tausaunsaldmdueadue

aluns Tnaadeyadenain laq

£
=)
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Tsunsw 4.1 Maa Merge o Slowly Changing Dimension Huui 1

MERGE INTO BOOK DIM S1 BD
USING (SELECT ROWNUM SKEY,BOOK NAME, BOOK GENRE
FROM BOOK_ TDB
GROUP BY BOOK NAME,BOOK GENRE) N
ON (BD.NAME = N.BOOK_ NAME)
WHEN MATCHED THEN
UPDATE SET BD.GENRE = N.BOOK GENRE
WHERE BD.GENRE <> N.BOOK_GENRE
WHEN NOT MATCHED THEN
INSERT (BD.BOOK_ ID,BD.NAME,BD.GENRE)
VALUES (N.SKEY,N.BOOK NAME,N.BOOK GENRE) ;

4.1.2 ﬂﬁﬂﬂnmlmzﬁgﬂﬂﬁﬂﬁﬁl Slowly Changing Dimensions ULV 2
g v v 2 o ' i .
M idlumsudiTymidron15u (Tnsert) Yoyalnaiaall) Taoh Dimension table 92
o dA ' r o v d 1 3 1
ADAUUNUDNI Valid time Y04 dimension value LADLBULDLAADANIUBNI version VDI

. . o Y e 1 3 o 3 1 g
a2 dimension value A8 UAMIUAYTYIAILTD IHHaz IHi1 18 Surrogate key T1avnass

BOOK 1D NAME GENRE VALID FROM VALID TO NEWEST VERS
F Tropical Food Cooking 03702/2016 12/31/9999 YES 1
Winnke the Poohy Chikdirens books 03022016 12/31 /59999
BOOK_ID NAME GENRE VALID_FROM VALID TO NEWEST VERS
] Tropeal Fgod Cooking 0370272016 04701/2018 HO 1
6 Tropcai Food Food D401 2018 1273115999 YES

winnie the Pooh Childrens books: 03/02/2016 12/31/9999 YES 1

31 4.6 uanamandifami Slowly Changing Dimension UUU 2

g o N % . | gx s 1 [ a

119991NN1391 Slowly Changing Dimension LuD# 2 Huaziimsodmani luaoduyl

i =] o { o [ 1 w d = 1

Valid_to 1uiuigndiinanazeilinnarlunadui Newest 111 NO uaziins Insert foyaln
% o ' | o & ) ' o o

WhlUgailudeyadiganiugl 4.6 1o e91nmde Merge i liamrsolddrds UPDATE

wiounun1s1¥a1de INSERT lunsainmisdamuiiv 1dimsdeuszinn laarndy vl

& A

51 a5 19A 199 Merge 351a1 1d0 190z A0alins 1dmidaduquiielunis¥ii Slowly

1 E
Changing Dimension YN 2 i

4.1.3 m‘imnmunzﬁgﬂwnmiﬁ] Slowly Changing Dimensions Huuh 3
H 33| A @ d " . 3 Yo 3 =
Wikdumsudym Tasnsiiuasauiiinli1u dimension table 1o 13dm5uiA

ANNIUD dimension value YDA attribute Aignilasuuilag
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BOOK_ID NAME GENRE OLD_GENRE

a Tropical Food Cooking

Winnie the Pooh - Childrens books

3

BOOK ID NAME GENRE OLD GENRE

Tropical Food Food Cooking

Winnie the Pooh R Childrens books

31 4.7 uamamsufifayin Slowly Changing Dimension #uuii 3

11031 4.7 1578150 197199 MERGE (#0911 Slowly Changing Dimension (11 3

Ta)sunsw 4.2 mids Merge e Slowly Changing Dimension ULV 3

MERGE INTQ BOOK DIM S3 BD
USING (SELECT ROWNUM SKEY, BOOK NAME, BOOK GENRE
FROM BOOK TDB
GROUP BY BOOK NAME, BOOK_GENRE) N
ON ' (BD.NAME = N.BOOK NAME)
WHEN MATCHED THEN
UPDATE 'SET BD.GENRE = N.BOOK GENRE,
BD.OLD GENRE = BD.GENRE
WHERE BD.GENRE <> N.BOOK GENRE
WHEN NOT ‘MATCHED THEN
INSERT - (BD.BOOK_ID,BD.NAME,
BD.GENRE, BD.OLD GENRE)
VALUES (NJSKEY,N.BOOK NAME,N,BOOK GENRE,NULL) ;

4.2 ﬂ15ﬂﬂﬂﬂ&!!nzﬂ§ﬂﬂﬁﬂ1’iﬁ1 ETL (Extract-Transform-Load) MYMBUDAN?

uoa 2011°

o o 1 < 3 a : ' .
13911 ETL Tuadefziums Tnaadeyaningmdeyairuinidaiinaaal (Period)

' o 9

< o : g o q 9 Y
uJum_nJ Valid time L"’\?Wﬁﬂﬂ\i“llfmﬁ (Data warehouse) c?idﬁnmmm;mamm ‘V]ﬂ?il'ﬂﬂi’)\‘lu@lﬂ

U G
1

s g

1 vy 3 a =3 v 9 g o
PIIAINU VDY AN ﬂugmmagawmaflﬂmuqﬂmamaﬂuﬂawaya Iﬂﬂli'l’ﬂ;‘.’«ﬂﬂﬂ‘ﬂ'l

T

o vy e ' g o L) VY = g
nmsdnaueyaveatarldnsunnyaniieglurrwianiy Tasinualvdiiuvasdeyainiy

U

i
udoymTuIaIAail
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BOOK ID BOOK_NAME BOOK GENRE STOCK _CITY STOCK STATE STOCK FROM DATE STOCK TO DATE STOCK
9436 Winnie the Pooh Childrens books Baston Massachusetts 03/02/2016 03/05/2016 20
7493 Tropical Feod Cooking Boston Massachusetts 03/02/2016 03/05/2016
7493 Tropical Food Cooking Ardington Virginia 03/05/2016 03/10/2016 2
9436 Winme the Pooh Childrens books Adington Virginia 03/05/2016 03/10/2016 1
9436 Winnie the Pooh Chidrens books Adington Virginia 03/02/2016 03/052016 18

U 1 L -Ei I 1% =
51 4.8 Meehaumasveyanilugrudoyaam

BOOK ID BOOK_NAME BOOK_GENRE STOCK_CITY STOCK_STATE STOCK FROM DATE STOCK TO DATE STOCK

8436 Winnia the Pooh Childrens books Boston Massachusetts 03022016 03052016

Temporal database

B

BOOK 1D Loc o TIME 1D STOCK

Data warehouse (Fact table)

ar v v a vl oy
3‘1] 4.9 nmmmamamﬂﬂnﬂm;&nmng‘mmaymwnmmgﬂnwayn

v1n31) 4.99u szt ladifundatona (Temporal database) LA s A A 2 Tuau
2016 711 4 Tuay 2016 devims Tnaatoyadanaadigadatayaas il Fact able 9z 143
Ufeesiliganaianua 3 yavesiuil 2,3 ung 4 fiua 2016 S1uau 20 an i nndeya
voanssafuAuA il 20 irfumnee Taomiamnsal9iida sQL2ot 1 Wade 1yl

ms3 Inaadoyadandiala

Tsunsu 4.3 Mdalvaadeyanngudenaiandignditeya

CREATE TABLE BOOK, FACT (

BOOK_ID 'INTEGER,

LOC ID INTEGER,

TIME ID INTEGER,

STOCK INTEGER,

PRIMARY KEY (BOOK ID,LOC_ID,TIME ID),

FOREIGN KEY (BOOK ID) REFERENCES
BOOK_DIM (BOOK_ID),

FOREIGN KEY (LOC_ID) REFERENCES
BOOK_LOCATION DIM(LOC_ID),

FOREIGN KEY (TIME ID) REFERENCES TIME DIM(TIME ID)

) ;
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INSERT INTO BOOK_FACT
SELECT BOOK_DIM.BOOK_ID,BOOK LOCATION DIM.LOC_ID,
TIME DIM.TIME_ID, STOCK
FROM BOOK DIM, BOOK LOCATION DIM,TIME DIM, BOOK TDB
WHERE BOOK TDB.BOOK NAME = BOOK DIM.NAME AND
BOOK_TDB.BOOK_GENRE = BOOK_DIM.GENRE AND
BOOK_TDB.STOCK CITY = BOOK LOCATION DIM.CITY AND
BOOK_TDB.STOCK_STATE = BOOK_LOCATION DIM.STATE AND
(BOOK_TDB.STOCK FROM DATE, BOOK_TDB.STOCK TO DATE)
OVERLAPS (TIME DIM.CAL DATE,TIME DIM.CAL DATE)
GROUP BYBOOK_DIM.BOOK ID,BOOK LOCATION DIM.LOC_ID,
TIME DIM.TIME_ ID,STOCK;

¥ ] H "
vinTUsunsy 4.3 Wws1awso 19mde OVERLAP fiegluuinsgiu SQL 2011 Tuns
A ! - g 9 e N\ ¥ a ) \ ) | )
@ony9a 517015 14 Taslufidainoziing join 132910 Dimension tables 71194141
arenuiaziiend a1l ing luuvasdeya Tagldmids OVERLAP iVens 1901 119A004
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o ] ' 1 Ay =] o ) & 9 e w
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