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ABSTRACT

Nowadays, Data Warehouse has been playing a major role in Business Intelligence which
is especially important in management business process. Data Warehouse can be optimized to
consolidate data from many operational databases, generally non-temporal databases also has a
current version. Before data are loaded into the data warehouse, the version of extracted data from
those source system is stored in files or memory at period of time, which are almost certainly
defined time to extract. When creating the data warehouse, application sides load version of data
from the database to include data in the same system for analysis together. If operational database
is database with built-in support for handling data involving time called temporal database, it would
not be necessary to extract current version from database into files due to the temporal database has
the ability to retrieve both current and historical data. Consequently, algorithm for data analysis
conclusion is required to create data warchouse. Moreover, the data warehouse which is created

can also use data as a temporal data from system source.

This project proposes to build data warchouse that all data is loaded from the same
operational database, which may be include either temporal database source, non-temporal database
source database or both. These have approach of data summary according time granularity in order
to obtain data analysis for subject area. Flashback Data Archive feature in Oracle database which
has been applied in this application has the ability to store version of data at period of time, so
reduce complexity of the ETL process in general data warehouse. Furthermore, it makes system

more efficient.
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Kenneth Robert Serious 1997-11-19 1997-11-21
Alexis May Serious 1997-11-19 1997-11-27
Natalie Sue Serious 1997-11-19 1997-11-25
Kelsey Ann Serious 1997-11-19 1997-11-26
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Alexis May Fair 1997-12-02 9999-12-31
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13149 2.6 imazlﬁﬂmmﬂﬁa [ﬁm Managing Temporal Data A Five-Part Series]

YDID | LOTID NUM | FROM DATE | TO DATE
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1 219 1 43 1998-02-25 1998-03-01
1 219 1 20 1998-03-01 1998-03-14
1 219 2 23 1998-03-01 1998-03-14
1 219 2 43 1998-03-14 9999-12-31
1 374 1 14 1998-02-20 9999-12-31

cf -] = o 1 1 1 1 9 ::.
amsnininausswazivsavesiurazdainasegaenlalusianailafelagh
FDYD_ID unua1#emisvesds, LOT_ID_NUM ununisiaugauesia, PEN_ID unuasn
T ar o o 5 ar y
g9y9¥0997, HD_CNT unuiuaudalugaiu uaz FROM DATE, TO DATE unuiurain
9 T a o = 9} ¥ o o = =
Yoy aruguluese vn TO_DATE 11lu 9999-12-31 Fanuiwany deyariudauiiussanauds

Jagaiu

3y o 1 Vv d 'l ow ) ' A A o oA
ﬂ1ﬂﬂ1\3515ﬂ1~1ﬂuu?fﬂﬂﬂ')ﬂﬂmﬂ“&ﬂu’?’] ']']dﬂ 219 UUIAYDYADNT 1 INDIUN 1998-02-25

2 w A o gr Qy o n’) o A 3 [ 1;
TUDIIUN 1998-02-28 TIUIUNIAU 43 A2 VINUUTUN 1998-03-01 TAuwnIefiinszarylal

o A s o w = o o 2 o o Y oyy
uJu 2 A9N ABABDAN 1 T1UIU 20 AWATADNN 2 VIUIU 23 AIIUDIIUN 1998-03-13 il'lﬂuuulﬂ

e

el

é‘ [] o - 9 e aya &S Y] o ' a 9)
ﬁﬁ?’)ﬂduil'lf}g'i'nmﬂﬂﬂﬂ 2 ﬂ’)ﬂﬂuﬂﬂﬂﬁiﬂﬂﬂﬂﬂ‘i}gﬂu WIMUNT AT IBYAN1TI18ADNYDY
]
=

ar ' F a
stz liannsoudas ldaomns 1¥gmdeyaunnlng

u

3931 ﬁ’aaduﬁmma%malr?m%’u'ﬁ'agm%mm

1) Temporal Selection 1 un15aeuaudoyaiFanailaslifinssaudoya (oin)

1 3 ' 3 -
TEHIN 2 AN (Poyannedialnngasudiulumsieden)

° W = =Y 1 W [ [ o g (]

- Current Query (o unumnnduiluassegludeniv) dredidmannlszianiigu
L] " { o 1 A o 4o
“lundagnondesvosauliennsi 1 19ags 219 agaenlauaziisuaundate w

] ' o @ ' d a o o
i ldnnndinwdinanminduszvugudeyatndamnsaldmdaniu

¥
gudeyaeafuearssua ldiwae fail

SELECT PEN ID, HD CNT FROM LOT LOC

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

WHERE FDYD ID = 1 AND LOT ID NUM = 219 AND TO DATE = DATE *9999-12-31°
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[ﬁm Managing Temporal Data A Five-Part Series]

2 43

g 5 el .
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SELECT PEN ID, HD CNT, FROM DATE, TO DATE FROM LOT LOC

WHERE FDYD ID = 1 AND LOT ID NUM = 219
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A1919 2.8 HAANEDINM I Sequence Query

[ﬁiﬂ Managing Temporal Data A Five-Part Series]

1 43 1998-02-25 1998-03-01
1 20 1998-03-01 1998-03-14
2 23 1998-03-01 1998-03-14
2 43 1998-03-14 9999-12-31
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1. 92 2 ffunvegiaunuaialueda (Sequence Query)

2. 722 thogaaunuesalutTagiiu (Current Query)

3. 11 2 fangegaeniBieanu uAnuaza1 (Non-Sequence Query)
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(ﬁm Managing Temporal Data A Five-Part Series)
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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.FDYDID=L2.FDYDID 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.PENID, 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.FDYD ID AND L1.PEN ID = L2.PEN ID AND L1.FROM DATE >
L2.FROM DATE AND L2.TO DATE < L1.TO DATE AND L1.FROM DATE <L2.TO DATE

UNION SELECT L1.LOT ID NUM, L2.LOT ID NUM, L1.PEN ID, L2.FROM DATE, L1.TO
DATEFROM LOTLOC ASL1,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 AND L2.FROM DATE <L1.TO DATE

UNION SELECT L1.LOT ID NUM, L2.LOT ID NUM, L1.PEN ID, L2.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.FDYDID =L2.FDYD ID AND L1.PEN ID = L2.PEN ID AND L2.FROM DATE >=
L1.FROM DATE AND L2.TO DATE <=L1.TO DAT
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Mmeui 2 11 2 fesgsuiusielulpiu

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 AND L1.TO DATE = DATE ‘9999-12-31° AND L2.TO
DATE = DATE ‘9999-12-31°
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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.PENID=12.PENID
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“VALIDTIME” a1l

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

o £ w ¥ - ada X £ =
5311“5]31”]133’1”1]31"]?1ﬂgﬂﬁﬂ'fiiﬁﬂ'iﬂ‘l_lﬂqn'ﬂ@ 4ﬂ5mﬂiﬂﬁﬂu1ﬁiﬂQTﬂﬂ“

YV o u\l To o EY Y 3 = w v gl v
AW Tdsunsulszgna mmﬂuﬂﬂqi'msuuim‘uayauﬂﬂanunmBgmmmsmnmmmﬁ

o o

o { w 1 w 1 ] o o i o
AU TUAYBYABNAYINUIAALAZYIIIA aamsad ldiisaunssydiding

o
“NONSEQUENCED” nau#ii1 “VALIDTIME” (111iu

2.2.3.2 Current Modification
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v 1
Yeyammiu liannsond lvalasuulasedald

Yo 1 - w A
Iﬂﬂﬁgﬂiﬂiﬂfﬂ'ﬂﬂﬂ']\iﬁ'lﬁ1Qllﬂﬂﬂﬂﬂ’|u3‘“ﬂqa\33? HFIUUHUMATNADTIUSUDIIUND

=) al d“i
szneunisesuie Aall

Bull calf ————= BRuill
Heifer calf —— Cow

\ Ncuter.:d o

71 2.3 uaasaeruzves Ineugnae UUBRMNINS

(ﬁm Managing Temporal Data A Five-Part Series)

15149 2.9 cmmwumﬁlan [mﬂ Managmg Temporal Data A Five-Part Serles]

_LOT_ID NUM | GNDR CODE | FROM DATE | TO DATE |
101 C 1998-01-01 1998-03-23
101 S 1998-03-23 9999-12-31
234 C 1998-02-17 | 9999-12-31
799 S 1998-03-12 9999-12-31

=1 ' I~ > ta A y g
a5 ezin 18 101 Hu calf AuaTui 1998-01-01 f9 1998-03-23 MMTuAgn

2 o u:{ o
ADUALATUTN 1998-03-23 JudaTogifu

1) Current Insert

ﬁ?ﬁ ﬂﬂﬂ'ﬁﬂﬁtﬂ‘ﬂ Fact mﬂmﬂmstmuu ff'liﬂ'iﬂﬂ'lvlﬂ ALY

INSERT INTO LOT

VALUES (433, 'h’, CURRENT DATE, DATE ’9999-12-31")
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2) Current Delete

k4
ddesmsauteya LoT101 Tuihyifu v liansoldmsavdeyauuuinissil 14

DELETE FROM LOT

WHERE LOT ID NUM = 101

o g 2

Y = = = o WV o L]
vEAvINITANMAMUALIAuA e T aumwizna luliu Taeldied1eves

¥
o A

RER NG CRL G T RT K SRR e

A1919 2.10 aeuzvasra 115 dm3udae619 Current Delete [#1311 Managing

Temporal Data A Five-Part Series]

101 (i 1998-01-01 1998-03-23
101 S 1998-03-23 9999-12-31
234 e 1998-02-17 1998-10-17
234 S 1998-10-17 9999-12-31
799 S 1998-03-12 9999-12-31

d nyJ T ar H T
N5 19198U ¢ 234 1T Calf A3UATURN 1998-02-17 T4 1998-10-17 HAZMIHU
o A a1 o Ad w e £
vwaouluduii 1998-10-17 Tasauu@iriuinduiui 19980729 Ardeamsaudoyar 234

¥ v v ¥ i o ¥
wdewd lvlddoyadugaiiiuil uazeunades hifidoymiueguda fail
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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

20

& w 1 o F1 & o=
Ardeaanaruilunisun luge 234 € 1998-02-17 1998-10-17 Failunnafifivnarniy

mearunanteyiv udluTaed5u To_DATE Wusuiitgiuuazay 234 S 1998-10-17 9999-

! :? g) v o ° r -4
12-31 idfunarluewnaiialil gaives I8nadnF91nM5¥1 Current Delete fail

[V o o o
M99 2.11 Nnawsamuwmﬂan #3210 19N1 Current Delete

[mn Managing Temporal Data A Five-Part Series]

_LOT.ID NUM | GNDR CODE | FROM DATE | TODATE
101 C 1998-01-01 1998-03-23
101 S 1998-03-23 9999-12-31
234 [&: 1998-02-17 1998-07-29
799 C 1998-03-12 9999-12-31
3) Current Update

ar g/ =1 =) [ H { o 9 T o t o
lumsifunlzedeyandesinisansanmfimuinsdudiouiy liansl$imlyaag

= [ ' = ] ar o { B
1nd 14 Tavdesnsndeusrainrszninnaidudeunsiulystunaiidesms i

T W :; s aé = 9 =" cf
MNumuneInueuy vy Fernsonnanla 3 nsalaail
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Case 1: I———)

Result: (unchanged)

Case 2: [

Result: update TO_DATE |

e

.

and insert new GNDR_CODE

J

Case 3:

Result: update GNDR_CODE

I

g

3 2.4 nsdivesmslSudysmvesmanlasunladhusssmilegiiv

(mn Managing Temporal Data A Five-Part Series)

s 1 USmlseteyalusialunanfaniy

Tagudly TO_DATE flunarluilagiiu

o o

nsa 2 Usulyedeyaiduiiusieeglunantgiu

@ a =1 @ {
Tagn151lFuilye TO_ DATE wesunudmilunaieniv vazunsnuarlnddidl

FROM_DATE iilunanifagiiy

nsaii 3 USudgedeyaluewina luwaniTaniiu

2.2.3.3 Sequenced Modification
1) Sequence Insert

¥ w3 g Y 9 1 2 2 - v A e A 1w ' [}
oz InAnlvaya Sequence ABIUBNAIEI Fact U valid ﬂ\‘lllﬂlﬂﬂqﬁﬁﬂﬁiuﬂ‘lﬁﬁ ATDYTUTU

INSERT INTO LOT

VALUES (426, ’h’, DATE *1998-03-26’, DATE *1998-04-14")
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2) Sequence Delete

ar ' 9 o 4 a L4 % g
nndred 1diins Idge 7 234 dweenvinihiiu 3 dlaniusnvesdouqarnu Fuil

' { - o 2w ' P {
¥RnmaNmMsNwwuIzdsugda i 234 Wil eeu Tasvramiidesmsasuulas

doyn Ao dui <1998-10-01° Aafuii *1998-10-22° TasmsulAsuntlasdnumeiinlidos
fivrsanmsuldsunlastoya ='§\1wﬁﬂm'ﬁvaanmﬂﬁuuuﬂmﬂ’agﬂﬁ'4 nIdl

PV fis $3aamvesdoyaidu nanfediuiiwinti Fact fusiseglugmdeya

PA fie Franariidesnsiliounastoya nanfeluganafignufa
nsdifl 1 PA nfinduaz Auganou pv

naveImsaudeyazifianislinlya 1 uad Tag FROM DATE 1t FROM DATE
v k]

¥94 PV tazildou TO_DATE 1ilu FROM DATE 984 PA 59unaunindn 1 a2 Ing

1¥ FROM_DATE i1l TO_DATE w84 PA 112 FROM DATE (¥ FROM_DATE

99 PV
Y &
NIt ‘l’l 2 PA INATUNAS PV Llﬁ“‘ﬂ'uﬁﬂ‘n'ﬂd PV

wavesmsaudeyasziilumsifuilje 1ua2 Tau FROM DATE wiifl FROM DATE

U949 PV 182 TO_DATE 1111 FROM DATE v849 PA
1359 3 PA (AAneU PV lm“'ﬁ‘uﬁﬂﬂﬂu PV

waveanisaudeyaszifunisiSuize 140 Tas FROM DATE i1y TO DATE
¥94 PA 1182 TO_DATE (M1A1 TO DATE Y84 PV

i &
NIt 'i"l 4 PA !ﬂﬁﬂluﬂﬂutm‘”ﬁuﬂﬂ‘ﬁﬂﬁ PV

=
wavesmsaudeyarzilumsavunifeyaves PA senvinguteya
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PV
Case I: j;— )
PA
Result: }—-——_—e }__—....%
PV
Case 2: ]L )
o N
| 7
Resic —
PV
Case 3: } )
L - \
I 7
Result: fr—
PV
Casc 4: }-*-———9
PA
| 3
I 7
Result: entire row deleted

31 2.5 n3AUVBIAVT I UWY Sequence (Sequence delete) 113 4 N36)

(ﬁ!ﬂ Managing Temporal Data A Five-Part Series)

w1 Y o ' Y e -2
Tﬂﬂi]']ﬂﬁ')ﬂﬂ']\i ﬂ"lﬂﬂQﬂ'liﬁ]Jf;{Q 234 ‘lu‘]le'}ﬁ'lﬂﬂlLﬁ'Juﬂ 1998-10-01 D3 1998-10-22

Y a v A Yo & ) a w &
ﬂzﬂﬂﬁ“‘ﬂ'ﬁﬂniﬁﬂiu 4 ﬂimTﬁﬂﬁlﬂfﬂ1ﬁ\1ﬂ1ﬂ1ﬂ'1u“Uﬂyﬁtﬂﬁﬂ?“ﬂ'ﬂ fAdU

o
nign 1

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 ’1998-10-01’

AND TO DATE > DATE *1998-10-22’
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o
N3N 2

UPDATE LOT

SET TO DATE = DATE *1998-10-01°

WHERE LOT ID NUM = 234

AND FROM DATE < DATE ’1998-10-01°

AND TO DATE >= DATE ’1998-10-01"

ASRIN 3

UPDATE LOT

SET FROM DATE = DATE ’1998-10-22

WHERE LOT ID NUM = 234

AND FROM DATE < DATE ’1998-10-22°

AND TO DATE >= DATE °1998-10-22"

A3 4
DELETE FROM LOT

WHERE LOT ID NUM = 234

AND FROM DATE >= DATE *1998-10-01°

AND TO DATE <= DATE °1998-10-22’

g 1 o Y o @ a o
9£1H111N1591 Sequence Delete 95 ABUVSUATUBAAIWDANIATIINDL 4 A1
] 9 a = 9 v o & Yo tY A
e lviinamsaungndes Taslundazmasdwannllsunsuszdesnsrsaonitonluves
' ¥ & o : { o ' ] '
¥2917m111gnAearis FROM DATE uaz TO_DATE Fuiluisesfidudeunaztenmiluetis

Y a d ' 9 a ~ 1 9 v
A nsuAanendwnaliifanisaui ligndesla

=)

S 3w
dilﬂ ygIun 'lﬁﬂtﬂﬂﬂ')uﬂﬁﬂl‘lmuﬂﬂﬂ?’l Tﬂﬂiu‘]ﬁf’)x‘lnﬁ’ﬁ‘lﬂﬂdﬂﬁﬁ‘u mnuus uu
Y

1AMIgIUveya axasvaeuionluns 4 1 laesaluid mdsediugad
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VALIDTIME PERIOD °[1998-10-01 - 1998-10-22)’

DELETE FROM LOT

WHERE LOT ID NUM = 234

3) Sequence Update

o T d Y =1 @ ar =
Aot i Sdssmsiaeuda LOT 799 duianeudad mwizludeuiviay mswasumlag

Y =

& o o &
HIEADINITUT 4 AT AU

PV
Case I: JI )
}._m___.%
Old value retained: ~ f——) f—
Updated portion: —
PV
Case 2: } }
i " \
f )
Old value wained: )
Updated portion: —
PV
Case 3: i_ }
PA
[ N
| 7
0ld value retained: }_‘%
Updated portion: E—
PV
Case 4: b
PA
L Y
i 3
Result: entire row updated

31 2.6 n3diveadlnljav 198Uy Sequence (Sequence Update) 113 4 n3di

(ﬁm Managing Temporal Data A Five-Part Series)
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¥
=S

; 2
AFAIN 1 PA (AAluvdIasduaanoy PV

o =1 2 ar o ‘;‘
Havesmsliudzezitlumainued 2 unauay USuilya 1 uad Aail

- tiuuemsnTay FROM DATE Sy FROM_DATE 484 PV 11a TO DATE #if1
(N1 FROM_DATE 484 PA

- Wuuodfidealay FROM DATE fiswiu TO_DATE %84 PA ttag FROM_DATE i
AUNINY FROM_DATE v84 PV

- dljumadeyanilanaTaoi$uiss FROM DATE ves pv i FROM DATE
v84 PA 1taz TO_DATE v04PV 1fiiauilu TO DATE ves PA wazMmYeItayay

MAUAIYOI PA
ad 2
A3aIN 2 PA ARz FUgANES PV
#aveImsUsudgeszdunisiiunn 1 uod uazdfulye 1 uan

- 1Wuun2Tas FROM_DATE fif 11171 FROM DATE %84 PV i1ag TO DATE fin1
(MU FROM_DATE 984 PA
- UiuljaunaTas))fvil5e FROM DATE vo4 PV 1#15lu FROM DATE ve1 PA uas

TO_DATE 984 PV i1l TO_DATE w89 PA aza1vesdayaazyiniua1ved PA
ad 3
N3N 3 PA RauazAuganou PV
waveamsdsudgesziiumsiiy 1 uoawazdlfulse 1 ue

- IWUUD21A8 FROM_DATE fin 1Al TO DATE 484 PA (a2 TO DATE ffunin
TO_DATE %84 PV
- diudjaaaTasliuilye FROM DATE ves PV 1#iilu FROM DATE vos PA uas

TO_DATE %04 PV UAWM1AY TO_DATE 44 PA ttaza1veddoyasziniduaives PA
ad 2
A3 4 PA RAuRBLIRE A LgANS:

ravean1stivdgeesiifunisdiule 1u0a Ae USudyuanizdr pa Tae

FROM_DATE tiag TO_DATE §alannia

& o & = o o &
Faaunso ldmdueafuealumsSulyedeyauuy Sequence 1Adsl



INSERT INTO LOT

SELECT LOT ID NUM, GNDR CODE, FROM DATE, DATE *1998-03-01’
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"

UPDATE LOT

SET GNDR CODE = s’

WHERE LOT ID NUM = 799

AND FROM DATE < DATE ’1998-04-01°

AND TO DATE > DATE °1998-03-01"

27
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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"

=1 ' ° o & a o o
2111149111591 Sequence Update Aoaidinufidueafueaninasgiuia s fida
welfifanisysuljadeyaiigndes Tavlunaaziidadia Tsunsanzdensinaey
4 ' - 2 d 4 A w
Joulvvesrranal¥gndsans FROM DATE uaz TO DATE duiludesiidudounas

1 =1 r a o 1 a ) iy 1
gannifuediaunn hidisudanerndamaliifamsfinlzsihigndea1d

o

&2 d o ar = - A 1 1 ' -y w 5
Wngumdueafueailsuieni lasssyiwaridenisliulye viny
E

w ! g o wa o & & o A
TZUVIANIsFIUveYarzAsdeuiRen lune 4 18 Taosn Tuild mdeezidudail

VALIDTIME PERIOD °[1998-03-01 - 1998-04-01)
UPDATE LOT
SET GNDR CODE =5’

WHERE LOT ID NUM = 799
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M3 2.12 WDS Tufinfinmiatazanuadneueandean [fn Managing Temporal Data

A Five-Part Series]
00 00 08 75 30 ‘A 1248 10.5
05 57 40 00 02 ‘BU 1190’ 6.5
04 13 20 50 32 ‘CHR. 15° 15.5
01 23 70 -09 55 ‘HJ 3433° 10.5

1NNTNTAY ﬁlumi1qwﬁ'ﬂ'ﬁﬁ"‘uﬁnﬁ’umﬂquazmwna‘aﬁwaam&ﬂnﬁﬁ]u%ga
ﬁﬁ'luﬁﬂuﬂﬂqﬂ'u 18 RA_Hour RA_Min 11ag RA_Sec iilunadinilumsiiufindumisves
anaruuansdgaily %10 i uazSurfinud1a, Dec Degree uaz Dec Minute 1§
aedu lumsTuiindumisuesntemanuuasiyn, Discoverer UNUABUBIAIA1T 1DE

Mag_First UNUAIUAINVYDIANATD

A9 2.13 Audit log Y93 WDS (WDS_TT) N Managing Temporal Data A Five-Part Series]

Howr | Min | Sec | Degee | Mimute | B 000 i
00 00 08 75 30 ‘A 1248° 12.0 1989-03-12 | 1992-11-15
00 00 09 75 30 ‘A 124%° 12.0 1992-11-15 | 1994-05-18
00 00 09 75 30 ‘A 1248° 10.5 1994-05-18 | 1995-07-23
00 00 08 15 30 ‘A 1248’ 10.5 1995-07-23 | 9999-12-31
05 57 40 00 02 ‘BU 11907 6.5 1988-11-08 | 9999-12-31
04 13 20 50 32 ‘CHR 15 15.5 1990-02-09 | 9999-12-31
01 23 70 -09 55 ‘HJ 3433’ 10.5 1991-03-25 | 9999-12-31
02 33 10 -09 25 ‘1.DS3402° 10.6 1993-12-19 | 1996-07-09
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2.2.5 1139 Bitemporal
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A1914 2.14 Bitemporal (WDS_B) [1141 Managing Temporal Data A Five-Part

Series]

‘A 1248 12.0 | 1989-03-12 | 1995-11-15 | 1922-05-14 | 9999-12-31
‘A 1248 12.0 | 1995-11-15 | 9999-12-31 | 1922-05-14 | 1994-10-16
‘A 1248 10.5 | 1995-11-15 | 9999-12-31 | 1994-10-16 | 9999-12-31
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Feature in SQL 2011)
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INSERT INTO Emp (ENo, EName)
VALUES (22217, 'Joe')

Y @ @ 1

@ o 4: o 1 ¥ 1 ¥ J
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MTN 2.21 HAANEDINNTS Insert 1UAITIA System-versioned ¥® Emp

[#1311 Temporal features in SQL: 2011]

2012-01-01 9999-12-31
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09:00:00 23:59:59
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UPDATE Emp
SET EName = 'Tom'
WHERE ENo = 22217



44

a g ! s o o H) w & 1
Hﬂ‘J‘Uﬂ‘&iz‘un1“ﬂﬂﬁnﬁﬂuaﬂﬂluzﬂlﬂquﬂjﬂﬂuﬂﬂ$Nﬂ1§ﬂiUﬂ§Quu ﬁggﬂﬂﬂlﬂUﬂﬂu

s 1

g &2 1 a a1 o @ o a 9 { . 5
uanAeulTulye aunAIA1deAIna1duiuns lu Transaction 1l Transaction timestamp
o

LY

Ed
(il 2012-02-03 10:00:00 wadwi gaThvaz Tdunadoya 2 a7 dail

1314 2.22 mé’wfmnnnﬂ%’uﬂgq Tumna System-versioned Yo Emp

[ﬁm Temporal features in SQL: 2011]
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DELETE FROM Emp
WHERE ENo = 22217
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A1514 2.23 HAANE2INNT Delete Tumsis System-versioned Yo Emp ['ﬁ!l‘l

Temporal features in SQL: 2011]
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09:00:00 00:00:00
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2.3.3.1 Primary key 11a2 Referential constraints Tumag system-versioned
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@ ' Yo & 9 v o =] _
d10619 1gmdanisud lumss szyliaedind ENo 1y Primary key 49901519 Emp

ALTER TABLE Emp
ADD PRIMARY KEY (ENo)

N o v a T ] 4 i o a T
Constraint A4na 139198 U Tvdrloguils uarvesszuuiiluleniuiiag ENo

1$UIREINUAL1F ALTER TABLE 521) Referential constraint 31319 Emp a2 Dept

ALTER TABLE Emp
ADD FOREIGN KEY (Edept)
REFERENCES Dept (DNo)
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2.3.3.2 ﬂ'l‘iﬂ'ﬁi]ﬂ]ﬂ'il’f}i&lﬁ‘llﬂdﬂ'l‘ﬂ\i System-versioned
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IUBNIINAT 1N System-versioned ﬂjﬂfzﬂﬁzﬁﬂﬂﬂ andiumsaamumsidasunilag

s Y @ A [ 3
Usziaveya maeuninlunisna System-versioned 3nvziinul IunadoenunIs AL O
y 1]

9

Y9313 &1 AR milsnS aszridesganat lunwueadauea 2011 3 3 fds eldly
msaeuaudeya Mdaunariiey 185ueyanalunsaeua1NULAITIE System-versioned
wimiu

Mdausnfie For system TIME As o l¥dmiumsaeunmteyalumisw ga

lé o " 1 { o o i
AT ARty MIideunuuaIteyaves Emp nnanlegiiufeduil 2 unsiaw 2011

' 3
1¥edanatl

SELECT ENo, EName, Sys_Start, Sys_End
FROM Emp FOR SYSTEM_TIME AS OF
TIMESTAMP '2011-01-02 00:00:00"
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SELECT ENo, EName, Sys_Start, Sys_End

FROM Emp FOR SYSTEM TIME FROM
TIMESTAMP '2011-01-02 00:00:00'TO
TIMESTAMP '2011-12-31 00:00:00"
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]
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SELECT ENo,EName,Sys Start,Sys End
FROM Emp FOR SYSTEM TIME BETWEEN
TIMESTAMP '2011-01-02 00:00:00'AND
TIMESTAMP '2011-12-31 00:00:00"
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2.3.4 M54 Bitemporal

SELECT ENo, EName, Sys_Start, Sys_End
FROM Emp
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1un1919M152neUA8A1519 System-versioned 1AZA1519 Application-time period 15U

v
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CREATE TABLE Emp (
ENo INTEGER,
EStart DATE,
EEnd DATE,
EDept INTEGER,
PERIOD FOR EPeriod (EStart, EEnd),
Sys_start TIMESTAMP (12 GENERATED
ALWAYS AS ROW START,
Sys_end TIMESTAMP (12) GENERATED
ALWAYS AS ROW END,
EName VARCHAR (30,
PERIOD FOR SYSTEM TIME
(Sys_start, Sys_end),
PRIMARY KEY (ENo,
EPeriod WITHOUT OVERLAPS),
FOREIGN KEY
(Edept, PERIOD EPeriod)
REFERENCES Dept
(DNo, PERIOD DPeriod)
) WITH SYSTEM neisuING

] s 1 1 9 [ c’n‘; " . » » .
uAazue11un151949n619921089909A 1N System-time period 1A g Application-time

& 3 ' P =1 a ' = 1 6“1 w
period @11150 194992919217 Facts (Y1939 naz¥1919a17 Facts inaniugaiuin131u

3 @ 1 9 w a = A & VA
j;m‘uaya ATDUTNIHU ‘1u11m$m'iin<mu ‘wummmwmﬂﬂaﬂuuﬂawa Tﬁﬂﬂﬁ‘lﬂllﬂ?ﬂﬂﬂg



48

nlagumnlasedegadesmungnuislunaifidinue (su nmsursau) uaiess lign
o EY 3 [ o :l:‘l’ .

wlasulaslugiudeyanioudunsnldsundasaunagruie luasaitia1m1a System-time
. L] s wa A A 1 £ . . . . o el

period 921iuA Taadh Tuild ile¥emmzoglugmdeyaias Application-time period ag1iufin

iio¥elinagnAesmungruiy

v
A1574 Bitemporal $IUANUANNITOVBINIADIAITI Y THAIT1 Application-time period
[ o o d Y 2 1 5 3’;
Aldmusasamsiunedininarisudutaznmaugald dua1519 System-versioned 11 M5
v o 9 [ 1 ° w wa 9 o ' v a9 d
TainuYeyaaslumseasnansgdi lasda Tuiadionmsmvuanivesneduiisuduily

& . ' a o 2 o 1 = o w o
Transaction timestamp Haxﬂ’“ﬁﬂﬁﬂﬂanul?ﬁTﬂHqﬂ!ﬂuﬂ1q3q9ﬂﬂQ$uﬁ‘ﬁ’ﬂy.ﬁﬁ'lﬁ'i‘].lﬂﬂauu

E
=

Uu

lun381989013519 Application-time period Mdalunsilfunljadoyaldiu FOR PORTION
OF app-period Tay app-period AoFovng Application-time period mmsmnﬁ'lmtmﬁmgamm
A3 Bitemporal 14 luyhweuduanu sdamsavdayal#iu FOR PORTION OF app-period
9
1#auunadoyasenainaisne Bitemporal 471 lunsEivean1519 System-versioned 1 AM13D
w - 9 o o ¥ = 4
Wulamseavdoyaduuordegiuminiuluszuy vazuatvesszuulusdnzgniilas

o awa A o d w 2 @ = 3/
oaTusid Wenng uadvesszuudulegiuiugmlSmlywmiegnaudeya

. ¥ & 4 P 4 v g o &
msaouamluaI Bitemporal 191&vsa0sa1s1e ivevunafoyanszgnauilunadng

a 1 1 1 g o & { @
VDINTTOUD TN AI0YTUFY mmaummﬁ’wmmﬂz“lﬁ'waawmmuﬂﬁwummﬂmmm

22217 ¥amwlusae 1 sunaw 2010 uiinlugdoya ui 1 nsngiaw 2011 2]

SELECT ENo, EDept
FROM Emp FOR SYSTEM TIME AS OF
TIMESTAMP '2011-07-01 00:00:00"
WHERE ENo = 22217 AND
EPeriod CONTAINS DATE '2010-12-01"
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2.4 maluladives Oracle Flashback (Oracle Flashback Technology)

2.4.1 uwinaveamaluladl Oracle Flashback
a a o o & 9 o VA Y
Oracle Flashback Hituafanan lumshaufeanudesnisiezaanailumsdaudeya
& v Y ES W v 1o =T o a
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o130 TlAufAn18%3991n Undo Log File 30 Flashback Data Archive 71 14
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- Flashback versions Query tilunisaeuniuilsz iaynedisinel Jiinnuuadeyariug
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- Flashback Feature Wliauannuainse lumsdeuawdeyalusfa (Historical data) 9
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2.4.2 Tablespace
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1 Oracle database WH52n0VATY Tablespace 191U 1MUY A Tablespace UL
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Tablespace UUEIM1T0OA519A8A13 DDL A1l

1) User tablespace

CREATE BIGFILE TABLESPACE TEST FLASHBACK
DATAFILE ‘test_flashback.dbf’

SIZE 20M AUTOEXTEND ON;




2) Undo tablespace

CREATE UNDO TABLESPACE TEST UNDOTABLESPACE
DATAFILE ‘test_undotablespace.dbf’

SIZE 10M AUTOEXTEND ON

3) Temporary tablespace

CREATE TEMPORARY TABLESPACE TEMP TABLESPACE
TEMPFILE ‘temp_tablespace.dbf’
SIZE 5SM AUTOEXTEND ON;

RETENTION GUARANTEE;

2.4.3 Flashback Data Archive
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DML operations =  Joc-cc-oca

Background process collects and writes
original data to a flashback data archive

Historical h.i-‘
table data g
nm;ctuumm.

3‘1‘ 2.8 M31M1UY84 Flashback Data Archive

(ﬁm Oracle Total Recall with Oracle Database 11g Release 2)
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CREATE FLASHBACK ARCHIVE CDBFBAI TABLESPACE test_flashback

RETENTION 1 MONTH NO OPTIMIZE DATA;
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NA491N9UA1991U Flashback Data Archive ﬂsgnﬁ%"!wuuﬁ'anu Tablespace
1 ar - n” o
test_flashback AY0AI55239A0 Flashback Data Archive WU 9241191u 1@1U User tablespace
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ALTER TABLE TABLE_NAME flashback archive
FLASHBACKDATA NAME;

2.4.4 Flashback Query
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Flashback Query iHumsivgudidstedfiuea Tavszyddngiiruaslilifeviins
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e Tun 1 unsAw 2554 13a1 09:00u Wued lsiideyans lsagihe annsari 18 Tasssy

@ v o & - o
dagu@uas hindsmdueaduen Al

SELECT * FROM EMPLOYEE

AS OF TIMESTAMP TO_TIMESTAMP(’01-01-2554 09:00:00°,
'DD-MM-YYYY HH:MI:SS);

[} 3 v
nnMdseaAueail sTuumsianmigudoyaszasin@eugMs1e EMPLOYEE 1y
18v1m310aN15%11971 Flashback Data Archive 1811330130 w1nda 13 142149 Flashback Data
. o o Y] I~
Archive idamtani1siia ity szuumstamisgudeyanse liasraaeulu Undo Log
¥
a L -1

N = 1 o o L | ' ad 1l w & w o3|
File 1MilAUMY09UA 1 uns1aun 2554 agnse b windnesihaildailunadnsndunuiu

w d tea Y a w 9
waans vn LulinveWesdaianaia (Error) MNYIHALATEUL

o d  w 1 9 7 o a d a 1
@1 Undo log file Y09 Oracle tudoyatn19 1inatenes¥u ununvgmnuiioaua
o o w 9 i } a R = =) '
(993 FUABI AMWNANYDINTT1H Before image journal (BI) ina11 13319z finsinudoyain
& a A W = . ) ) ¥ 2
MWNIENIINTIUuuUMIlasuulad (Commit) ndrvzavdeyainniunvesn lilvnszuy
& 1o & @ vy 2 o YA ¥ &
iesnn hisuiludeslddoyainniulunisi Undo vosnszuaumsdaudeyauda
1 3’; W 9 g 4 1 1
IWI122IN58BNUUL Undo log file Y84 Oracle w1y 11 Iaiilu Ivldltond1aminsgna1q DB space

¥ ] ¥ i
1ag Log file 1A Undo log file Wu 1dgminnsamiludiunilsues DB space udaiondnniuh
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@ - & A 9 o 2 < = w
Undo tablespace AMUIMANANIT Oracle vunenl¥daneINu Multiversion scheme Tumsdams
dutlymianuaeandesiuyesdoya na1IAenInlinaI1s Transaction 293 10du lussuy
c - 1 ] o 9 ] = P A o & 3 e o 9y
Transaction wmnau‘lumsmwaya‘lﬁmm Transaction ‘m.l1ﬂﬁﬁd‘ﬂi‘lﬁﬂ‘lﬂ‘liﬂinﬂ‘§wﬁgﬁ
¥ g & o ) Yy 3 9 ' ¥ do A g
W idlumarandiszuumstanisgudeyadesfudoyaiig varoneddu tieilunis
o ¥ @ .’.’, o g 1 A v
s095umy 1Fnudeya Auiugailszaedueenisls Undo log file ¥83 Oracle T 13 Tifioaus
o ° ¥y Y ~ ] = 1 a ° 9 a
lszaenlumsiimisgaudeyafivsediudion uailunmsyquaniuasandssduves
T ¥ o 1 ¥ 2
YoynTWAwazNa1INA5ail 11111 Flashback Query aunsa ldudoyaimiidu 131y Undo
log M1 1Ad M Tua1519% 1214171541971 Flashback Data Archive 1o 13Aan1un1s

wasunlasveinsig

wanaiii1vi uiile Flashback Query amnsadeuniudoyaiiinlun131491n Undo log
file 1§11 nsidadoell Flashback Data Archive 13nosguanisaiudndeqmilousziiuns
nszvhiisndeulumsihdoyam lsaiy 148 2 uia w1291 Undo log file 11118
quamwiza1selamsanilaus Undo log file iy Log file TIMVBINITNNNA19 11U DB
space F1n1H Undo log file fumnamsndounlasvesynmsisluszuy szvhlfunaves
Undo log file ﬁuﬁwm“ﬁw@mmmﬂﬁwﬂﬂmsuﬁﬁ’mmsfmﬁnﬂmﬂ?;ﬂuuﬂawm%ga
Tuszuy #0fun1319 Flashback Data Archive fuszaunsoquammsatsidesmslddeya
mariesen suilSmsinnzaund fawfvzAeauandaeyant (Cost) lumsianudaya

WA
20e13994M31% Flashback Query Wlaait

agq 9 % o 4 4 w
ﬁﬂnﬁiﬁﬁﬂﬁﬁgﬂﬂﬁﬂ EMP %asﬂumswmmagmﬁmnu Employee uazﬁmsfﬂﬂ
o Y w " Vet v v Vo & E a
ﬂ’l’i'i"lN'luﬂl'Hﬂ'lJ Flashback Data Archive 1@11')158115'&)31!@’3 mmsn‘larmmgmwy,amﬂmm

) ) Y o W & . g
ﬁ‘luﬂﬂliﬁﬂnﬂ']lﬂlﬂuﬁuﬂ?ﬂ13Jﬂ30ﬂ1f?1ﬂﬁ‘!ﬂﬂ as ofumestam;> 2R A1]

SELECT * FROM EMP

AS OF TIMESTAMP TO_TIMESTAMP(‘11092014 00:42:23°’ddmmyyyy hh24:mi:ss’);

a o U YYr 9 S w A A w -
ﬂﬁﬂ‘lﬂﬂ’lﬂq‘lﬂﬂ'] ABINITATITINUY EMP 1I93%U 1UN 11 1 eaaunuaiay ll 2014 a1

-4 1
00:42:23 u. 1oy ‘ddmmyyyy hh24:mi:ss’ vuidluwiniimes (parameter) IWOUDATEULNTS
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[ 3} 1 i o 1 = s { 1
VAN FIUVBYANFUUVY (Format) vesrnarisiszydusu'ls FeannsarSuulaeu ldud

- £y £y W o & Ay @ a wa:
Uﬁ'I'Yl‘i31;%Sﬂﬂ\i’ﬁﬂﬂﬂﬁ@@ﬂuﬂﬂgﬂllﬂﬂﬁ]ﬂﬂl"]f’l'l mwaw“lmzaﬂuﬂm

eno|§ estart [§ o [§ Epept]

1 22217 01-JRN-10 12-NOV-11 3
2 22218 01-JAN-10 12-NOV-11 3
3 22219 01-JAN-10 12-NOV-11 3

31] 2.9 HadNE01nM51% Flashback Query

9107t IAnAdouNuALIT Flashback Query ﬁ'umminﬂaumuﬁayaiummfﬂga
tu nmﬁmu'lﬁﬁ'ﬁaqaﬁtfﬂuﬂmi;ﬁ'uua:ﬁagaﬁmaﬁagﬂuﬂﬁm A79619FU HINABY 09.00 1.
fifeyasglu gudoyansau 2 una mntuuaadeyadr lhidornar 10.00 u. udvimsd
Flashback Query lums aauniudeya o 1381 9.59 u. HadWTIzgAGIATUBEANTREY 2 1107
mudy ilssnindeyaii Idnsuidernat 10,00 u. Tigninudh léae uazudumn
asunINdeya ol 11a1 10.01 i]:wuimaui’:“lumuﬁ'aqaﬁﬂ?aqaﬁhgu 3 unaTaosaua i
1$h11&20 Fafu Flashback Query fivg WHadwsndun ey 3 uon szt lisufudouiiu
Foyaluednminfuieez 14 Flashback Query 18 doyatliguAarisoaeuninlddae
Flashback Query 15U AU SnN183a1115019 Build-in function 32181 Flashback Query 118 g
Flashback Versions Query 18 sl Flashback Query Tdansol¥ususudduiiumsdaom

(Temporal operator) AU IATFUYBINTHT SQL 2011 1A1aw

2.4.5 Flashback Versions Query
. d 9 = o o v 2 v w
Flashback Versions query (Hunisaauaiudayauuunasninisiiauamenaanuny
1 Ll o dd‘ 5 = s
Flashback Query UANANNLANANAUATIN Flashback Query Wusziifumsasunidoyalilds
& a & ANy & oA £y £ aa ¢ = ) ' ]
wyanilalueda Fwai ldunivdes: lagudeyaiiiinessu a nariindeams uaninld
; ¥y A 4 d o & y w da 4 2
Flashback Versions Query itadanvzilunadntitazgnasnduinnae malasunlasisnua
2 ' 2 o d 9 o D) A 3 & ¥
Y93I WU ezitlumstanudeya msifudjsdeyaniemsaudeya deaunsald
a = o = o = 1
MIANUUNT Where lumisnseaeuamemsduiiunmsisidesmseziongamzn 18 5y
v F
ﬁ'wﬁ'mminmmwnmlmﬂmwmi'ﬂn“amﬁummmsNﬁ?a%:mmsf}’ﬁuﬁagamﬂms
< v w S
i50n 19 Flashback Versions Query 1 1d13urY n1514 Flashback Versions Query 119gA04781

v
o a

6 o = 4 o v o .
ﬂ’lﬁ'lﬂflll“lliﬂﬂlﬁﬂﬁﬂﬂigﬂufnfl"ilﬂﬂ'15j1u%ﬂuﬁ'31lﬂuﬂ’ﬁﬁﬂﬂﬂ’lnnﬂu Flashback Versions

o
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Query 9 VERSIONS BETWEEN {SCN|TIMESTAMP} start AND end #3992 19 VERSIONS
PERIOD FOR user valid_time [BETWEEN TIMESTAMP start AND end] 71 14

12881199831131% Flashback Versions Query (iunadt

AUUA LN 1WIIARBY (Environment) Y995 U UIREINUAI0681915 19/ Flashback

v ¥
Query Naa aUM5 1¥F14 Flashback Versions Query lanaii

SELECT ENO,ESTART,EEND,EDEPT,VERSION_OPERATION OPERATION

FROM EMP

VERSION BETWEEN SCN MINVALUE AND MAXVALUE

f 20l estart § =m0 [§ oer|§ opemmamon

1 22219 01-JAN-10 12-ROV-11 3ap

2 22218 01-JAN-10 12-ROV-11 3p

3 22217 01=JAN-10 12-NOV-11 3D

4 22217 01-JAN-10 12-ROV-11 3 (null)
5 22218 01-JAN-10 12-NOV-11 3 (oull)
6 22219 01-JAN-10 12-HOV-11 3 (null)
7 22217 01-JAN-10 12-HOV-11 30

8 22217 01-JAN-10 12-HOV-11 41

9 22217 01-JAN-10 12-NOV-11 an

10 22217 01-JAN-10 12-HOV-11 3au
11 11112 01-JAR-10 12-NOV-11 3I
12 11113 01-JAN-10 12-HOV-11 - o §
13 11114 01-JAN-10 12-NOV-11 31

gﬂ 2.10 Haansanms i Flashback Versions Query

=] DX s A 9 @ 3 EY) w o E7]
i ldinlseiimsimudeya msilSulsadeyanazmsaudeynazgniaiuli
2’1 = ) a 3!:'! Y o w a =1 9 9 " .’; j ]
niuauazaInsoisongdeunasld FadedinanannsaFengdeuldunua Tnuniuiuey
o 1+ 4 4 ' P 9 ' ad A 4 )
Auiui lumiceanuiiiinndesviila vinlinuiuiniaiuisoa3 e Flashback Data
i P v A w od = o ¥ 9 1w 1 Ad o w 1
Archive i lvgiievatiuswazidsamsulaouulaanariilad vazisusumaiuniisina la
' . X a | g o
1BINBABNITE T4 Flashback Data Archive Yunuiuswazidoanislasunlasveeidu
. o o ' S 1 { o ' &
Anqueansnld nezih ldiisanGengresfuigfidinaiiogu Undo log file imiu Tae
' o a g g = g S o o o & 3 = o 1
mnsdniumImily null tunnsisdeyanfieglumsneisuilgiu duiludeyands i

=y 1 o o a & o ) t
nmﬁs:mmmsmmumiﬂ:"lsmmmﬂuumuuma
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2.4.6 Undo Tablespace ttaz Flashback Data Archive

. g Yo o 1 (] ] o 3}
Undo Tablespace 1122 Flashback Data Archive Hu ldiainuaunmg uagailszanms 14
5 [~] v » o a Y Y 3 & Y @ s o ' 5 1 [] <
mniuiluauazesnuai lanan lldedu nndeduiivgruAnimagesaiu undy
[ T o [ a a & 9y g/ vy - 1 r 5 [ - 1
LiUﬂﬂullﬂu'ﬁlﬂ']Juﬂ'}ulﬂﬂ?ﬂu “If\ﬁ]'lﬂﬂ'l‘iﬂuﬂ'ﬂ‘lﬂ‘l]ﬂﬁ;il’VIU\?Uﬂﬂ?"IﬂQﬂﬂﬂﬁ']Hﬂﬁlﬂﬂ

3
HINNUAIL
2.4.6.1 Undo tablespace

E A ] H ]
Undo tablesapce Huszifudiuilfifudeyansuiludmiumssnidninelunisdou
myvhnundy lddagasudunsyssananasieniswfeunlas Roliback) veenszuumsd

Ay 2 ' ¥ a ¥ oy Y
AUvYA %Qﬂ@llﬁiﬁﬂ‘llulﬂﬁ'mﬁﬂﬁi'l\‘lﬂ'l'i’l\?ﬂﬂﬂ'l_lu Tablespace ‘N‘Hbl.ﬂ"]N Undo tablespace U

a o

1 4 1 3', i 9)
a11150% 18110 Undo tablespace 1AL iifg4 Undo tablespace Milumniunazgninenu 14

¥
ar

v 4
97U 21 13913 Undo data 11 tablespace 1iudlog 3 an1u Asil

M19749 2.24 51802B8ANEIN Undo Data 14 Tablespace

[mn http //docs.oracle.com/database/121/ADMIN/undo. htm#ADMlNlOlSO]

ﬂmaz

mmww M mm Undaquamum;]

=
o as

ﬂ’lﬁﬂﬂ’l\?"‘] Y04 Transaction 11104

af

gnlszadana (Tx 89 ligudums

Uncommitted undo 4 P . W . 2 P

nlasunlag) asezihdeyadiuil Tigmieuniu
information

Tl lumsdoumsviarundulal

a o
AENAY
o 13910 Undo_retention ED)

Committed undo Undo data 899g 1329999

1 v
AUNY99 Undo tablespace
information (Unexpired) | Undo_retention (Unexpired undo) 5 @
Yinousy

Expired undo i v 9 2w
Undo data ﬂllﬂﬁﬂﬁﬂ’l‘itl.ﬁ') PN UNULEND

information

[~ 1 ) E, v < 1 9 1 1
1193199217 1891 Undo table 1iu i ldinudeyai 1naealyl udeeiisnaauasy
P 4 & A w g Y 2 - N a ]
Joulvlumanuasaiidluditenmsfudeya 1 1iufe undo retention 1HlutIa10619

i - S ) 7 ' )
11801 Oracle database vzdanufnnudoyaiiniulinouazdoustu
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itefiazianadn 11819 undo tablespace Tums@ududoyaint a narlaq wvilae
@313 Undo tablespace 81 nsiuazitlan15911911 Flashback Data Archive 11/ UA15 197804013
awifudoyalusdn Aoufingsinistlants 19911 (Disable) Undo tablespace Miflum1i3 udig
i]1m.°1"uﬁ1mssﬁm§’ayam'lﬂiumswﬁ"u Aausziimsaounudeyamiluaisiedae
Flashback Query (Yoyaii1 lisuiludeuudoyafiaunsorlsuilys umiudeyaiidaiiogly
Mogifundnudedoyaioglusiald) Femndayadiluarsane lWéreiumsnau
doyainnin1&Fafueglu Flashback Data Archive fiTiud11i@eI8 UM Undo tablespace 1A
windsamnsaaeuaudeyatiuu 181fumnen11591 Undo tablespace 1133 Flashback Data

i {l J e = or =¥
Archive IHUAHAZTIUNU FIUTWALIDIANITNADDI AU

i sgr>

i create %
{ flashback archive f£fI1_arch :
{ 2 tablespace tbs_arch retention 1 year; ;
;Ellshback azchive created. i
! spL> !
31 2.11 m3a3149 Flashback Data Archive
(ﬁiﬂ Oracle Total Recall Tips)
SQL>

create
tsble thl_Z£1 srxchive (id number, narme varchazZ (20));
Table created.

SQL>

insert into

thl 1 archive values(l, 'Flashback Rrchive');
1 zow created.

SQL>
comeit;

Commit cemplete.

SQL>
select * from
thl f1 archive;

ID WAME

1 Flashback Archive

SQL>

slter

tekble thbl £l archive flashback archive £l archive;
Table altered.

SQL>

31 2.12 maitlamsl¥a1u Flashback Data Archive

Whiumeidesmseziiudeyaluefa (M Oracle Total Recall Tips)



5QL>
select

to _char (sysdate, "ddmmyyyy hhZé:mi:ss") ddate
from

dual;

DDATE

13022010 12:46:49

31l 2.13 msiangarniiveyasdlumsiaud

(31 Oracle Total Recall Tips)

SQL>
coan / as sysdba
Connected.

SQL>
show
parameter undo tablespace;

HAME TYFE VALU=

undc_tablespace string UNDOTBS1

SQL>

selsct

&.naoe

from

vsdatafile a, vstablespace b
where

a.vsg=b_tsg and b.name="UNDOIBS1';

HRME

CNAPPAADMTINISTRATOR\ORADATA\DB2\UNDOTESOL . DBF

31/2.14 M3i38ng Undo tablespace SuiAx

neuaza3198uluiuNUN (N Oracle Total Recall Tips)

5QL>

Ieate

unds tablespace undotbsZ datafile
‘c:\appl\administrator\cradata\dbZ\undotbslZ .dbf" size 10m;
Iablespace crested.

SgL>
altex

system set undc tablespace='undotbsZ';
System altered.

BQL>
startup
force
ORACLE instmance stazted.

Total System Glcbal Area 431032464 bytes

Fixed Size 1333€7¢ bytes
Variable Size 251659860 bytes
Database Suffers 1715€€4E4 bytes
Redo Buffers €0784&4 bytes

Database mcunted.
Datakase cpened.

SQL>
show
parameter undo tablespace;

HAME TYPE VALUE
undc_tablespace string UNDCTRS82

31 2.15 M35a513 Undo tablespace dulninSeunailams

331%9% Undo tablespace ulwnaiil (ﬁm Oracle Total Recall Tips)

59
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SQLy
conn
usl/usl
Connected.
SQL>
select © from
tbl Il archive as of timestamp to_timestamp('13022010
1Z2:45:30", "ddemyyyy hhZd:ni:ss');

ID RaME

i Flashback Axchive

SgL>

g‘ﬂ 2.16 M31¥ Flashback Query (ﬁm Oracle Total Recall Tips)

=1 v o o 1 1 o
vetiudns 1 18y uTlan15 19991 Undo tablespace u1n115ud2 uaadeanisals
FY : .
Flashback Query lumsaaundoyalunatediniuinld 3sagill&1 Flashback Data Archive

o
(1% Undo tablespace vudluauazaaudueia

i o =1 o = o W o ar
A58N Flashback Data Archive i@iun3alndezi@undl vinduivaumdadimdums
' ¥
¥an15903a (Data Manipulation Language: DML) 1u@13197114 Flashback Data Archive 1119

] oyési o of =Y o w-&v
1Nﬁ1u15ﬂﬂ11ﬁ‘m@ﬁﬁuﬁ53ﬂU%TﬂhiﬂﬂﬂﬁiH15ﬂﬂﬂ1iﬂﬂu

o 3) as 9/ EY 9 = o wes 15. 9 o
D fmualdszuumisimsgiudeyadrdoyaluednlassa TusidmdeRudinua

d o d X
ssuznmmsmuﬁ'lﬁ'munqﬁTﬂtlmisxusxﬂznaﬂummﬂmuﬁ'ﬂga (Retention) 1u

3
Flashback Data Archive %1141 Aatl

ALTER FLASHBRCK RRCHIVE test_archivel
MODIFY RETENTION 1 MONTH;

71 2.17 madmuaszeznalunmsdafudeyaly Flashback Data Archive

[

) '
2) 1¥Emsdndeyammizia Taodguaszuy A1of1ds PURGE fsil

2 4
- PURGE ALL: auvoyavianualu Flashback Data Archive F3auninizungdoyalu

o
oAn 1A 1au 1% Flashback Query windayamaniudinseglu Undo log file

o H 1
- PURGE BEFORE SCN: a1l ‘ﬁ’B ya NIYUADIN Flashback Data Archive N® guinau

System change number N5 ¥

2z 1
- PURGE BEFORE TIMESTAMP: au483a%3%1A91A Flashback Data Archive Ao
TIMESTAMP #1521
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v "
A91UM5 19 Flashback Data Archive 1zdnsoanuuu i livinafimunzaudussuunas
=g = o A 2 Yo A
UrguanauuIN139AN3 1UNTAN Flashback Data Archive 1ndif1 (118491110 Flashback Data
" ) 1 o o A a a o
Archive uuy a¢ lignnsadanudeyaiiudn 1dias uazennszifamamsaidoyanis (Data

lost) 14

2.4.7 Rollback Segment 1Y Undo Tablespace fmsudeanuudsteravain (Error
Message)
Tuns@in T 18ilan 1519971 Flashback Data Archive 18114 11814 Flashback Query 11l
Y w P g vy =t 9 2 W Ya
wad szuumsiamIgIudeyanizasnuTdeyaisidesnsuninli1dtieglu Undo log
file 4d19zWoedoAANA1A71 rollback segment too old H1118A13171 Oracle §3 194 8A2 1113
] ] 4 g} 4 1 H =
Yodana1auuuinieg 1i8991A Rollback segment uUAD¥01A1H Oracle tna 19380 Undo

tablespace (D3

v =
2.5 §1uveYai¥aIa1lu Oracle Database 12¢
a 4w Y] ) a sy @ Yy P A o
INswazidealnuInU UTeyadeyadurarn lanan 13T eduniiszuudans
) 2 o a o ) a yﬂ Y 1 oA -
31983 Ye Oracle HueINIoANIUMsAUg wdoyaFat Iditlunanuudineuineeil
WIATTIUAHUBAAMDATY 2011 UnMIIANNIANVEINTaRInanaueluswazdua
= [ 3 a ar ' g 1A =) J k) ar 3
menugmdeyaidiimana1 hilsGesnndnde il minldszuumssamsgudeyaves
2 1 = ol =) L
Oracle NamisaeunwdeyadaieqsaulifsnisusmstanisdoyaiFanar iReaua
J 1 o a 1 (N~ A o
anvannsoasad il ldawanasgruniwnedadueagu 2011 9 liflungensuma
= a a g w ar o o
A31MT Oracle 34 lduAnA IS aIasguiias hlfszuumssamsgudoyane sy
] ¥
a1qAYBA Oracle 11UAB Oracle database 12¢ W3 OUNITLIBINANNTAYNAMINATTIUATH IO
a ' v da g ¥ ' ¥ o . .
Awueaju 2011 lAillueuieouds uavinmsnanesnuena 1581984409 Krishna Kulkarni
" v 4 . 1 o )
uag Jan-Eike Michels (384 Temporal features in SQL:2011 Wu3zUUMssAMIgIudayaved
2 ¥ = 3 a 9 < g o & 4
Oracle 12¢ Wuansaldau ldisauadusiiadoya (Data type) Miluaunm, Mdamiu
a v 1 n-r Y
foyanazmsasunwdeyamuuiasgiunuieadueaiu 2011 uamslsuilyadeyauu
¥ H
Sequence, ﬂ'l‘iﬂlJ'l;l'Eugml,ll“lJ Sequence HAZMIANHUMSNINUANGINLNIS Temporal select 89

Tdensoild
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2.5.1 mstfSeumeuniunal (Period comparison)

o 5 o o ) a
Tuszuumsiamsgudeyaves Oracle 12¢ vuiiviatoyamiullannnasgueada

4 A E ~ ) a Yo 5
Laa 2011 duaaAIULIa ‘h’ﬁﬂ']ﬁﬂﬁU‘].lt‘ﬂﬂﬂ'if'uﬂ‘llﬂl‘l.ﬂﬂ'l‘].lnﬁ'Iﬂ"lﬁ'l‘iﬂﬂﬁ'l]'lﬂvlﬂﬁﬂu

v g g = o’ :’l’
AIVANVYBYANY NIATAIU

01/01/2010 - 01/01/2011
22217 o

01/05/2010 - 01/05/2011
22218 s e

02/01/2011 - 01/01/2012
22215 T

71 2.18 vanmnvtiateyadumunalugiudeya

Hd ] ¥
‘i]'lﬂuﬂﬁ‘lﬂ'lﬁﬂﬂﬂn'mﬁ,f‘)tlﬁ'lﬁilﬂﬁﬂﬂilﬂ'{‘l ANU

SELECT * FROM EMP

WHERE ESTART <= DATE ‘2011-01-02° AND EEND > DATE “2011-01-02;

Ay
Wahn 1ane
01/01/2010 - 01/01/2011
22217 e

01/05/2010 - 01/05/2011
22218 o

02/01/2011 - 01/01/2012
22715 T

31l 2.19 wadwiveImsARUMNA AT Select T136 M

91 ) st .:{ 3w ' o d
'i]ﬁvlﬂ']'ﬂlﬂ'ﬂlﬂl‘!avlﬁuﬂﬂﬁf?@l?ﬁ’lﬂﬁﬁuiﬂu‘”ﬂl‘ﬁﬁ (Subset) V8IYINIATVOIANDINIY

U @ v o w
Qﬂﬁ@ﬂﬂﬁ!ﬂuﬂaﬂ“ﬁﬂﬂﬁﬂ’l
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2.5.2 Waniunasgiulu Oracle 12¢ (Build-In Function in Oracle 12¢)

¥
WanFuanasgIuvesruIMstamsgmdeya Oracle 12¢ Al
¢ ar %
2.5.2.1 Wan¥u Single-Row

S A w oA = P
Wluisnduin Idiwadwiiisstoyaunafoaninygng uarvesasangaaouniy
o o " 4 0o o
TaoWandumanriiazilsinglu Select list, nsautiun1s WHERE , START WITH 1agn1s
o L o &) é = s d‘ i o
Auiiums CONNECT BY , mM5aiiun1s HAVING #aiiWeandu Single row fitRoadaariy

o &
LI0T1ANU

¢ o | W o : o, @ . 1
Wan¥uneanuuna (Datetime function): NTN1NY date, timestamp {AZH 1IN

(interval)

- 9 ]

- ADD_MONTHS: l¥nadwsithudeundams
ADD MONTHS(LAST DAY(hire_date), 5) szaandunaawiiudndudeudranii
Wuaniuna

- CURRENT_DATE: l#fwadwiiilusufifagiiulundas Tounan 9 20-MAY-2000
13:14:03 @13 ALTER SESSION SET NLS DATE FORMAT = 'DD-MON-YYYY
HH24:MI:SS';

- CURRENT_TIMESTAMP: 1¥wadw 51y TIMESTAMP w¥ouTauiaar 19y 04-
APR-00 01.27.18.999220 PM -05:00

- DBTIMEZONE: TwaansiiluTaunaiveagdeya 5y +00:00

- EXTRACT (datetime): ﬁa%ymm:'ciwaﬁ'wﬂﬂui'unaﬁi:qmn datetime Y50
interval expression 13U — EXTRACT(month FROM order_date)

- FROM_TZ: 111/ad Timestamp tta Taruriauilu TIMESTAMP WITH TIME ZONE 13
FROM_TZ(TIMESTAMP '2000-03-28 08:00:00', '3:00) 1 radnsiilu 28-MAR-00
08.00.000000000 AM +03:00

- LAST_DAY: Wwaawsiluiugaoveudewilu wu 31-0CT-04, 31-AUG-08

- LOCALTIMESTAMP: T¥nadniiiluiunaznanlegiuluudas Tsuman Tavwiia
Yoyauilu Timestamp 131 04-APR-00 01.27.19 PM

- MONTHS_BETWEEN: 530z 195z IAounaifu Integer

- NEW_TIME: NEW_TIME(TO DATE(11-10-09 01:23:45", 'MM-DD-YY

- . w o =3 o/ 1t .
HH24:MI:SS"), 'timezonel', 'timezone2') Waanws vziiludutazna muniiu timezone2



64

NEXT_DAY: inadwiifluiuai char flogdaniniudiniszyvesduarnidalyl
NEXT DAY('15-OCT-2009', TUESDAY") HadN$#© 20-OCT-2009 00:00:00 #iiiuTu
GEGRE

NUMTODSINTERVAL: t1las n iiludaana1 Taosaananiiulédns 5u 0ay),
%1 TM3(HOUR), w1l (MINUTE), 3u1#t (SECOND) 1914 NUMTODSINTERVAL(100,
‘day’) flunisutlasiusiu 100 Suriuaints

NUMTOYMINTERVAL: t1las n1§flusianar Tavsraaanilu'ldna 1 (YEAR),
{#ou (MONTH) 1% NUMTOYMINTERVAL(1,'year) g 1 Thiueinii
ORA_DST_AFFECTED: Wari5uvz 19511701 (datetime) iy TIMESTAMP WITH
TIME ZONE %30 VARRAY #iii TIMESTAMP WITH TIME ZONE Waridu1nadns
du 1 driunarldsunansznunievzii lfiiadeianaia "nonexisting time" H3®
"duplicate time” fudoyaTaurarlny veniuldnadndith o (Avu Tddoyalsy
a)

ORA_DST_CONVERT: ﬂqr’ffuﬁfmﬁlumﬁzuﬂﬁ-ﬁ'ﬂms%ﬁﬂwmﬂﬁm%'nmmﬁm
Tunm (Lﬂﬁlﬂu'lﬂﬁ'ﬂ?ﬂgahunm)

ORA_DST_ERROR: Wafi5u 9214 5una1iudly TIMESTAMP WITH TIME ZONE
W3BVARRAY 71§l TIMESTAMP WITH TIME ZONE uazuaaslfifiuiie fusinay
ranzdwa IMifndodanarafudeya Txunarlna Taodh o minodaatiunaili
uaastenanataludoyalounarlvi, 1878 vureteariumaniadedanain
"nonexisting time" , 1883 MMWAIATIUIAUNATORANAIA "duplicate time"

ROUND (date): 15211041281 191 ROUND (TO_DATE ('27-OCT-00"),' YEAR") Waans
(4 01-JAN-01

SESSIONTIMEZONE

SYS_EXTRACT_UTC: 1180 UTC (Coordinated Universal Time—formerly Greenwich
Mean Time) 3107 17u 701904 Teuarsaseniofogiinia Tounar 19y
SYS_EXTRACT UTC(TIMESTAMP '2000-03-28 11:30:00.00 -08:00") Ha@ W51 28-
MAR-00 07.30.00 PM

SYSDATE: "lﬁwaﬁ'wﬁlﬂuj"uﬁﬂﬂfgﬁ’uuamawmssuuﬂﬁﬁﬁmi (Operating system)
finTosunalduinssaiAudoya (Datbase server) AARIBY 19U 04-13-2001

09:45:51
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- SYSTIMESTAMP: 1#uadnsifluiufivesszuusnieiniuag Teunatvesssuu
siiaveadeyaiilu TIMESTAMP WITH TIME ZONE

- TO_CHAR (datetime): 111/a47U1701M589291721909 DATE, TIMESTAMP,
TIMESTAMP WITH TIME ZONE, TIMESTAMP WITH LOCAL TIME ZONE,
INTERVAL DAY TO SECOND, INTERVAL YEAR TO MONTH 13/ VARCHAR2

- TO_DSINTERVAL: (1199 CHAR, VARCHAR2, NCHAR, NVARCHAR2 11l u
INTERVAL DAY TO SECOND (31 TO_CHAR(TIMESTAMP '2009-01-01 00:00:00' +
TO_DSINTERVAL(P100DT05H), 'YYYY-MM-DD HH24:MI:SS") Haawi1ilu 2009-
04-11 05:00:00

- TO_TIMESTAMP: 11/ @ 9 char ¥ 89 CHAR, VARCHAR2, NCHAR, %35 ©
NVARCHAR? i/1 TIMESTAMP

- TO_TIMESTAMP_TZ: 111 a4 char Y89 CHAR, VARCHAR?2, NCHAR, %3
NVARCHAR? ily TIMESTAMP WITH TIMEZONE

- TO_YMINTERVAL: 111/2 9 CHAR, VARCHAR?2, NCHAR, NVARCHAR?2 11l u
INTERVAL YEAR TO MONTH 15U hire_date + TO_YMINTERVAL('01-02') #3188
niuisanlifen 13 fusn 2 dou

- TRUNC (date): (Y un1syszuiaaarlasnisaansulinsuseouinar 1oy
TRUNC(TO _DATE("27-OCT-92',DD-MON-YY"), 'YEAR") Had W5 1111 01-JAN-92

-  TZ_OFFSET [15]
2.5.2.2 Hansumasau (Aggregate Function)

) fow Ag Y @ & A a A A "o ) s .
iluendunlinadniiiown1fed i uegiunguueun1InAI MY single
X ;f 9/ . ) =
row TasWansuiilsing 1alu Select list taz lun15d1iiun1s ORDER BY waz HAVING
@ = 9/ o 1 o a f % ¥
Taona lltlou19deansumssiusuny GROUP BY lus1da SELECT &4 Oracle 92111141107
{ o ' o 7w o ! ' 9
vosmiungnasunwesnitlunguq uazvilandumsswiuudaznguvesuniuaz Iina
o d d 1 1 & 9/ [ i‘, ° & o
anfiluuauduIvesudazngy ¥am1na1 1319 GROUP BY uadiu Oracle a2¥1landunis
Y : o o =
mfunanellen Fsennseldfaddunssaialumsduiiums HAVING Tasilneazibon
7o o A
voalanduAel
& A A @ o EY o w v
- DISTINCT #ag UNIQUE #aiinnuvuismiiouny i ladendunissivazdes

v o3

a = v g 8 T & = o ¢ 2 oaw
AT g and AU umemie dangeen i Fegiuounslaledsuiule

Ad AR DISTINCT



66

o q 2w ¥ a 2 2 3 2 '
- ALL M IATIAFUNIT5 1092 A 0901 57a1AINIVUA F957UNI1TH1NINUA 15U
o o ~
DISTINCT average of 1, 1, 1, and 3 HAANWHAD 2 Anlay [(1+3)/2] uag ALL average
w A ° ) ' o a o & 1A 9 A
Waawsae 1.5 A1uaulas [(1+1+1+3)/4] Amn Tudmuasulasunila misudune
ALL
a0 9 9 o Y w 1 [ o 1 =
- AT ITIATUA N0 U 1R A20819FU FuluARaY (Average) 199

vy A { . v @ '
ﬂ'lﬂ'l\?ﬁl]'lﬂﬁ@'ﬂ (Maximum) 'ua\'l‘lgmmun (Department) AR

SELECT AVCG (MAX (salary))
FRCH employees
GROUF BY department id;
AVE(MEX (SALARY) )

10926.3333

31 2.20 feenamslianiinasg

o’

[ " o o A é’
AN ﬁﬂﬂ‘h’uﬂ’lﬁi”lh UedU

APPROX_COUNT_DISTINCT/AVG/COLLECT/CORR/CORR_*/COUNT/COVAR_POP
/ COVAR_SAMP / CUME_DIST / DENSE RANK / FIRST / GROUP_ID / GROUPING /
GROUPING_ID / LAST / LISTAGG / MAX / MEDIAN / MIN / PERCENT RANK /
PERCENTILE_CONT / PERCENTILE DISC / RANK / REGR _ (Linear Regression) Functions /
STATS_BINOMIAL_TEST / STATS_CROSSTAB / STATS_F_TEST / STATS KS TEST /
STATS_MODE / STATS_MW_TEST / STATS ONE_WAY ANOVA / STATS T TEST */
STATS_WSR TEST / STDDEV / STDDEV_POP / STDDEV SAMP / SUM /
SYS_OP_ZONE_ID / SYS_XMLAGG / VAR_POP / VAR_SAMP / VARIANCE / XMLAGG
[16]
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2.6 ssuugudeyanliluesnns

2.6.1 MITIUF MYy
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a Ao w A o

v i s ¥ a '
1umiaammmzun§1wayaw“ls’r"luawn‘suu ﬁﬂﬂﬁ'}ﬂiyﬂﬂﬂ’]ﬂiﬂLﬂﬂﬂﬂﬂ’lﬂﬂ'lduli

.

v
9/ L w

o] = Y = 4 v v L A A
osnnsneziigudoyannng lilsunsuilszgnave 1Fugmdeyaiuiudu 18 adanasee

1}
o

o 2 & 9 - = a
misdslumsesnuuugmdeyade msiszuuliTlsunsulszyndogvarnnane Talsunsy oz
o 1 9 23 a A 9 v A A W
o lslinannare Tlsunsutlssgaatiuiinauaew Tesdeyanuni eniniznandmiy
& M 1 o Y = 3 3 1 a w % g/ Ao
wilafe udaz Ilsunsulszgnauuiini l4deyasuiu dniumswzesnuuugudoyani
9 1 ar %’, o W o l 4
vaw lsunsuldnudeyaswnuldiu suduusnzdessyy lidanuni Tusunsinlszgnd
9 ' < ° 1 a I &
oz Istheegluszuuvesesdns uaznszuumsinuvesudaz Tsunsufivuaouedisls ¥
azeiueegluglununimnszuadeya (Data flow diagram) H3UAUMNLAAIGIAUNS
3 . =] a { o 1
H191UYB95Z Y (Sequence diagram) A'1d MAIIAANIIVATLVIUMTHINIUVDILARS
4 A A ) =1 aa o a £ @
Tilsunsulszgnauds Fanez ldamsnnfesensuuennsidannnssuaumsyhiamniue 1y
A T ] 2’. 9 FLE aa d’il 9 1 g‘ Ly
Aans ARz TUaouIzdelddeyans 1s vinueanidad Inutha nazudaziunouls
w dy aa 9 1 LY 1 T 9 9 g T é’ﬁ
naansdayaos s vaweanitin lathe udeeda lins i qaneudrdoyamariianm
P 3 [y 1 = o a ?a 3 g 9
neatosnuednls vissznmailuaisesls duiumsesnuuugiudoya 51lildeonuuy
¥ 2 '
sesfugudeyavesianitony uaisindsezesnuuugiuteyanulisesiuudas
d ] = o ' ° 9
Tsunsuszgnduinnn dniismsunszuiunshauvessaz Tsunsuawh s
aa o 1 ° a A d o aa o 1 -‘:.‘r o
weanitavedudaznszuIumsiauihedewd Mineweanstdmaniuundouihi
o a a . o ' . 2 g i '
HULIAUFIAINAALLULY ER-Diagram 18 aziriun ER-Diagram 111114 ER-Diagram 4841(@
o ' ' < . 4
az Tsunsuilszgna wineanuiwaaz TusunsuAez 14 ER-Diagram auazyauazioais

kY
L

=1 ' - a =t a w o 9 d
Wuase udazTsunsunsinsailuvesdies Aniumsszsumnavaniumduily
9 ry = o o at o s L ] A - o =
gwidayalvgdeudenild lay suduusnazdemsuFanunouhyousaniiog, siinves
¥ . | 9 9/ ar 1 a Ad A a ar oA aa o
Yeyanazanassdeandeny wu oz lsnawiilufudsrdunise 1dseusaniiiag

w =1 = w 1 w =] 4 w
oy dudeyariiadortuuazinmelumiioudu dudu aimivez1dndn snE lums
' Y 9 a = v o o = @ 9
FIUA1519AN 110U TAsNINE Common key S2uAunasasilumsiudoanu'ld

Hludu
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2.6.2 1u¥e1ana1s (Common Database)

Marketing Production
management management
information information
system \ / system
Temgapse
Nt
Common
database
Financial / I \ Other
management management
information TPS information
system systems

71 2.21 mahgmdeyanars

Tudln@iminmitsniunandesmszSongdeyavesudaznissaiudesiiauluiie
= o 9 :l'. a 1 1 5 9 E o o A
AnsigHveyamednutenumaiu lagamwisalszuanadoya ldunusiuiiiula dei
o =) [ 9 1 ¥ 1 uyl H
duiiumsiaeszded Tnaatdoyavesnissnudesqmanivi ngudeyanaranns

' { ) o 1 =] 4 4

nisaisrule nindunazasudinwd g fzlszuanangudeyanarniu Ta
Y o o A 9 - ' ] 9 = kY ] o 1
Yedinaneveyai lvanunnnnulsnudesszdesiijiuundeyamiiouqiulundas

o " ' o 4 a A 9 v 2
Tlsunsinlszgndvesmitsnudesiisezyimsilszunald Funnaaiidesns Iddeyay

9

=)

o o " = o a o 3 ] '
aou latiuuuiFea Inid (Online-realtime) Taonsguguineuinnesvesudazuiiisnutoy
9 ¥ [ ] 5 ' 9 a =) S A ] A ] A ﬂ W Y
uar Imissnudosiudesean ldgudneuiiamefiniaadurimissnunanaiudulylild
4 ' 1 1 =) o a w o -
isannuaaznizsnudesduuduaiiguinsuiunsfveadanes nsezsamguiaouia
& ' 1 o W o & w a ye g 2 g
weFyeanavlsnudeszii lduinun aniuvdnmisinas1dsailumsasdayaninn
v © 9 [ i ]
unasteyaudviinisdrodeya (Transfer) Taomsilfunldsusiiavesdoya lfinanzau
¥ . o W o - 4 X
nniuaey Ivaauuiu 1idigudneuiamesnats Fonnszuaunsiiin Extract-Transfer-Load

[ £ 4
a o A o a o w 3
(ETL) Fauafalumsvh ETL v ldidamsvindsdoya
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2.7 Aaateya

= o

Y d < = ¥ H 5
adadeya Asnszuiumnihdeyaiiimsifuswsmilugnimivaueninnaien
rog o g J ° LY a aa . . |
unaaveya nTwTMasTan i iaesdeyaFaila (Dimensional Model) W3oguuuy
9/ a o o ¢ . Sy Y A4 A o 9 ' 2‘,- a o'l @ A
YOYAFITUWUT (Relational Model) A 14 tWofivzihdeyamaniuninsizilumsdaguls
a o a =] o a o 3 2 & ¢ o el L1 3
wohgsnmsemmsinnzideyaludiudug salszTonivanidldaudesnmsnn
o 9 4] N a o Py oA @ Y & o Ca d“
advveyatiunAens InTsHANNasuulasidon Tosduvesfeyaiieninlss Tomiduil
Tl numwudeyanngsvdmiuduing Tasdmlngnisdadoyanngudeyaszuuau
¥

o o o i { [ L) =
Usziu wviutlugadoyalasiintumna (period) Muniuou Tagez livinaaseiitianis

, o S
uldeuunlasiiilunan1ain Transaction Munasdoya

2.7.1 aMWIIAGBNYLIAAIUBYA (Data warehouse environment)

subject orientation

operational data warehouse

auto customer

o
life E i policy
_J
health I premium

F:D claim

casualty i

applications subjects

T d 4 4 s
71 2.22 deenaldsunsinlszgnduaziSeaidesmsiinsivilundsdeya

(#1301 W.H Inmon Buiding the Data Warehouse Third Edition)
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o § & v g o . A a e 9 H) 1 [}
ATIvBYA Fevzuaasmuiavenaule (Subject) ilosninlunmsTinseideyaiuaiulng

@ ' LAl A o Y ' 1 9
iinez liowa Tsunsuszgnd udvzowaizesiiaulannni dedwu gt (9

) @ . & g ¥ A4 d 91 Y & g
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integration
operational data warehouse
encoding
applA mf = mf
applB 1,0 R ——
applC xy 8—
applD  male, femal B —
attribute measurement
appl A pipeline=—cm e e
appl B pipeline—inches B —— L Pein—am
appl C  pipeline—mcf 0 —  — i
appi D pipeline—yds B —
multiple sources
appl A descripion —__
et — 2 (B e doarigion
applD description
conflicting keys

applA key char(10) g-—--_____v__
applB  key decfixed(92) — M [ —— — T
applC key pic ‘0999099’ -0 = chali)
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(31 W.H Inmon Buiding the Data Warehouse Third Edition)

< R 9 o w ] a & 2 oa A 1
ﬁlglﬁH‘lﬂj'ﬁnﬂj'ﬁl‘ﬂﬂll“ﬂ'igﬂﬂQ1u']J5$i!‘nu Hﬂﬁguﬂwwaﬁﬂ'ﬁfuuuﬂgﬂlﬂ]'ﬂ‘“ﬂq ¥, A1

9 = g an oA ' =1 o o n’-ﬂ A o 9 aa o 1 u’} ul
Voia, %’uﬂﬁfﬂﬂ”ﬂﬂiﬂﬂllﬂﬁﬂiﬂﬁlﬂVl‘lll%ﬁllﬂuﬂ‘u AIHULILBUIYBYANINUBANTLIAHAIUY ﬂ

[ o @ v ' 4 o o 9
sduluadsdeynzdesnnasiulineuindiefdeya liludeyalundsdoyaudiez s

o o '

[ o a & ¥ w < 1 3 AR T
Lﬂuhlﬂﬂﬂﬁﬂ'ﬁﬁﬂ’)ﬂﬁ’]QGU'lﬁ.li ‘]Nle‘a’ﬁﬂ»i‘b'ﬂﬁ!ulﬂuﬂﬂ'l\ul']ﬂ‘luiluﬁﬂuu ﬂﬁuu%uﬁﬂuuiﬂh



i

o 9 5 o !
nssanuuL Adedeya Huszdesiimualaa (Code) daunate uazdlaromaldGondes

' ' FEETE 7 7 i & ' M
[@uneu neuNIzindeaiauai (Hardware) Wianwanaona; (Software) lududu

load

reco -record mass load/
manipulation of data access of data
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(ﬁm W.H Inmon Buiding the Data Warehouse Third Edition)
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2.7.2.2 Integrated
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appl A description —___
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app! D description ~—
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applA  key char(10} O T —
appl B dec fixed(9,2 0 — T/
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(131 W.H Inmon Buiding the Data Warehouse Third Edition)

2.7.2.3 Time-Variant
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time variancy

operational data warehouse

D D

. —
» time horizon—current to 60-90 days « time horizon—5-10 years
» update of records = sophisticated snapshots of data
* key structure may/may not contain an * key structure contains an element
element of time of time

71 2.27 msdafiudeyanvuszasdulugrudenarlszariu nazszazen

11&&5-3173%@ (ﬁiﬂ W.H Inmon Buiding the Data Warehouse Third Edition)

2.7.2.4 Nonvolatile
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(M3 W.H Inmon Buiding the Data Warehouse Third Edition)
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Data Staging Data
Sources Area Warehouse Marts

Operational Purchasing
System
Operational Sales
System
Flat Files Inventory
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(ﬁm Oracle Database Data Warehousing Guide)
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2.7.5 1a59a510UA 19017 (Star Schema)
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(ﬁm https://pythonhosted.org/cubes/backends/sql.html)
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(ﬁm https://pythonhosted.org/cubes/backends/sql.html)
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Before the change:
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71 232 msdamisilym Slowly Changing Dimension guuuuii 1

(ﬁm http://datawarehouse4u.info/SCD-Slowly-Changing-Dimensions.html)
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FDYD_ID LOT_IDNUM PED_ID HD_CNT FROM DATE TO_DATE

1 1 17 7-Feb-98| 18-Feb-98
1 1 43 25-Feb-98| 1-Mar-98
1 1 20 1-Mar-98| 30-Mar-98
1 2 23 1-Mar-98] 14-Mar-98
1 1 10 18-Feb-98| 18-Apr-98
1 2 7 18-Feb-98| 18-Apr-98
1 2 15 14-Mar-98| 30-Mar-98
1 3 8 14-Mar-98| 14-Jun-98
1 374 1 14 2-Feb-98| 20-Feb-98
1 374 1 5 20-Feb-98| 20-Apr-98
1 374 2 5 21-Feb-98| 21-Apr-98
1 374 3 4 22-Feb-98| 22-Apr-98
1 1 35 30-Mar-98| 14-lun-98
1 1 17 18-Apr-98 NOW
1 1 20 14-Jun-98 NOW
1 2 23 14-Jun-98, NOW
1 374 i 14 20-Apr-98 NOW
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Seq# FDYD_ID OT_IDNUN PED ID  HD CNT Date

1 1 1 17 2-Feb-98]
2 1 1 43 2-Feb-93)
3 1 1 14 2-Feb-98]
4 1 1 17 3-Feb-98]
5 1 1 43 3-Feb-

6 1 1 14 3-Feb-98
7 1 1 17 4-Feb-98
8 1 1 43 4-Feb-93)
9 1 1 14 4-Feb-98
10 1 1 10 5-Feb-98|
11 1 ;) 7 5-Feb-98|
12 1 1 a3 5-Feb-98]
13 1 1 14 5-Feb-98|
14 1 1 10 6-Feb-58)
15 1 2 7 6-Feb-98)
16 1 1 20 6-Feb-98)
17 1 7 23 6-Feb-98]
18 1 374 1 14 6-Feb-98|
19 1 137 1 10 7-Feb-98|
20 1 2 7 7-Feb-98|
21 1 1 20 7-Feb-98]
2 1 2 pE) 7-Feb-

23 1 374 1 5 7-Feb-98}
24 1 374 2 5 7-Feb-8)
25 1 374 3 4 7-Feb-98)
26 1 1 10 8-Feb-3)
27 1 2 7 8-Feb-8)
28 1 1 20 8-Feb-98|
29 1 2 23 8-Feb-98|
30 1 374 1 5 8-Feb-98]
31 1 374 2 5 8-Feb-98]
32 1 374 3 4 8-Feb-98}
33 1 3 1 10 9-Feb-98]
34 1 2 7 9-Feb-8|
35 1 2 15 9-Feb-98}
36 1 3 8 9-Feb-98
37 1 1 20 9-Feb-

38 1 374 1 5 9-Feb-98|
39 1 374 2 5 9-Feb-98
40 1 374 3 4 9-Feb-98]

71 3.18 Yayan15@@u0 1391 Oracle Flashback Data Archive
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41 1 1 17 |10-Feb-og]
a2 1 2 15 | 10-Feb-9g|
43 1 3 8 [10-Feb-og|
44 1 1 20 | 10-Feb-og]
45 1 1 5 | 10-Feb-os|
46 1 2 5 | 10-Feb-ss
47 1 3 4 | 10-Feb-o8
48 1 1 17 | 11-Feb-98|
49 1 3 8 |11-Feb-gg|
50 1 1 35 | 11-Feb-o8]
51 i 1 5  |11-Feb-os|
52 1 2 5 11-Feb-98]
53 1 3 4 |11-Feb-gg|
54 1 1 17 |12-Feb-gg|
55 1 3 8 12-Feb-98]
56 1 1 35 |12-Feb-9s|
57 1 1 14 | 12-Feb-98|
58 1 1 17 |13-Feb-98]
59 1 3 8 [13-Feb-

60 1 1 35 |13-Feb-og
61 1 1 14 | 13-Feb-o8)
62 1 1 17 | 14-Feb-o8)
63 1 3 8 |14-Feb-og|
64 1 1 35 |14-Feb-os
65 1 1 14 |14-Feb-9s
66 1 1 17 |15-Feb-98|
67 1 1 20 |15-Feb-og|
68 1 2 23 |15-Feb-98]
69 1 1 14 |15-Feb-93|

31 3.19 deyamsaeun1n91n Oracle Flashback Data Archive
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Seq#f FDYD_ID LOT_IDNUV PED_ID HD_CNT  Date

1 1 i 17 4-Feb-9g]
2 1 1 43 4-Feb-98}
3 1 E: 14 | 4Feb-9g
4 1 1 10 5-Feb-98|
5 1 2 ¥ 5-Feb-98]
6 1 1 20 6-Feb-98}
7 i 2 23 6-Feb-98]
8 1 374 1 5 7-Feb-98|
9 1 374 2 5 7-Feb-98)
10 1 374 3 4 7-Feb-98|
11 1 2 15 9-Feb-98]
12 1 3 8 9-Feb-98]
13 1 1 17 10-Feb-98)
14 1 1 35 11-Feb-98
15 1 374 1 14 12-Feb-98}
16 1 1 20 15-Feb-98|
17 1 2 23 15-Feb-9g}
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Seq¥ _ FDYDID LOTIDNUM PEDID HD_CNT  Date Seqt  FOYDID O PEDJD HD OCNT _ Date
1 1 [ 1 17 | #Feb-ge] 1 1 1 17 | 4-Feb-og]
2 1 ; 1 0| 5Feb-og| 3 d ay 4 1 1 17 m—&b-ﬂ
3 1 2 7 5-Feb-98| 5 1 1 43 | 4Feb-
4 1 1 17 |10-Feb-98| 8 1 2 15 | o-Feb-98|
5 1 1 43 | 4-Feb-og| 9 1 3 8 | sFeb-sg
6 1 1 20 | 6reb-sg 10 1 1 35  |11-Feb-og|
7 1 2 23 | GFeb-ogl 11 1 1 20 |15Feb-og|
8 1 2 15 | 9Febog 12 1 2 23 [15Feb-gg|
3 1 3 3 S-Fe% 13 1 374 1 14 4—Feb-g
0 ) 1 1 35 [11-Feb-o¢ S I 1L S R 7-Feb-
11 1 1 20 |15-Feb-o8 15 1 74 2 5 7-Feb-98|
12 1 2 | 23 [15Feb-od 16 1 374 3 4 | 7-reb-og
13 1 374 1 14 | 4-Feb-9g] 17 1 374 1 14 |12-Feb-98]
14 1 374 1 5 7-Feb-98]
15 1 374 2 5 | 7-feb-og
16 1 34 3 4 7-Fe%
17 1 374 1 14 [12Feb-
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Seg# __ FDYDID LOT | PED_ID HD CNT _ Date Seqff  FDYD_ID OT_{DNUN PEDID HD_CNT  Date
1 1 o T 1 17__| 4Feb-9g 4 1 Pl 17__|10eb-0g|
2 1 1 10| 5-Feb- 5 1 1 43 | a-Feb-9g|
3 1 2 7 S-Feiﬂ 12 1 2 3 [15-Feb-ogf
4 1 1 17 | 10-Feb- 13 1 374 1 14 | A-Feb-98
5 1 1 3 +r£ 7 1 | 3 | 1 14 |12-Feb.og
6 1 1 20 6-Feb
7 1 2 o) s-mﬁ W k
8 1 2 15 9-Feb- ee
3 1 3 8 | 9-Feb-

10 1 1 35 11—F§
11 1 1 20 [15Feb-og|
12 1 3 23 [15-Feb-
13 1 37 1 14 4—&&5
14 1 374 1 5 7-Feb-98]
15 1 374 2 5 7-Feb-98]
16 1 374 3 4| 7-Feb-
17 1 374 1 14 12-Feb-!
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select * from star_table as of timestamp to_timestamp('23-Jul-95") union
select * from star_table as of timestamp to_timestamp('18-May-94") union
select * from star_table as of timestamp to_timestamp('12-Nov-92') union

select * from star_table as of timestamp to_timestamp('12-Mar-89")

é w s
Favz lanadwisagl

1D Discoverer|Mag_First| TransStart | TransStop D Discoverer Mag_First TransStart TransStop

2001 A 1248 10.5 12-Mar-89 15-Nov-92

2001 ‘A 1248’ 9 15-Nov-92 18-May-94

2001 ‘A 1248’ 12.5 18-May-94  23-Jul-95

©001AL48 15 BAISNOW

2002 'BU 1190 6.5 12-Mar-89 15-Nov-92

2002 'BU 1190 7 15-Nov-92 18-May-94

2001)’A 1248 12.5/18-May-94| 23-Jul-95] 2002 'BU 1190° 7.3 18-May-94  23-Jul-95

2002['BU 1190 7.318 May-94|_23-1ul-95 | W02BULY 62 ZWESSNOW

2003|'CHR 15’ 15.5|18-May-94| 23-Jul-95f 2003 "CHR 15’ 15.5 18-May-94  23-Jul-95

2004/'H) 3433 11.5[18-May-94_ 23-1ul-05] | DBCHRIS 15 BJSSNOW

2005/'LD53402' 11)18-May-94| 23-Jul-95] 2004 "HJ 3433’ 10.5 12-Mar-89 15-Nov-92

2004 'HJ 3433’ 11 15-Nov-92 18-May-94

2001|'A 1248’ 9| 15-Nov-92| 18-May-94| 2004 "H) 3433’ 11.5 18-May-94  23-Jul-95

2002/'BU 1190 7|15 Nov-92{ 18- May-94 ©2004°HI33F 103 BJuSNOW

2004{"HJ 3433’ 11{15-Nov-92| 18-May-94| 2005 ‘LDS3402' 10.6 12-Mar-89 15-Nov-92

2005|'LDS3402 15/ 15-Nov-92| 18-May-94 2005 "LDS3402 15 15-Nov-92 18-May-94

2005 'LDS3402 11 18-May-94 23-Jul-95

2001'A 1248 10.5] 12-Mar-89] 15-Nov-92 | 2005UDSM0Y 115 BJkSSNOW
2002{’BU 1190 6.5} 12-Mar-89| 15-Nov-92
2004/’H) 3433’ 10.5| 12-Mar-89| 15-Nov-92|
2005|'LDS3402° 10.6{ 12-Mar-89| 15-Nov-92]

31] 3.23 HaaN591nM314 Oracle Flashback Query
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