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1. H&

AlF7E dl o] ¥ ¥ o] & (Spatio_temporal databases)¥ A
A F2 FHH AL dojgule] s £YHEH
2 2gso] sio 53] F3t diclguol A 22 A aAH
B AAYGIDE vge s 7 Ao 4%, B4 9 A
g, ¥z 49 [123] € A3}, T M Gz, Az
5o Fokoll A AFso] skch Wk ofuizl AlZE dlolEH
o] ~(Temporal Databases)® AlZF diolg] =d[4], A7+
A9 [56] 2 Ao HAHE, Az Mol G EobolM AT
7F RaEo] gk A E Htolli: A F dlojgdo] &
g N2 58 F¥e] TEHA oA AJEFL deoly
24 (78], A& Al e Al 2 T Aakxie F
9] T9 oy FopolA ATt gy AP=HT Yrh
g Hetoly T P AL o doret vEol BA
o] o]l Hog AREA & F U A2 dAdxy ¥
8] A7l ©k ATY,10].

welA], B oA AlF7E dlo]g wo] 2o A 1A
o] oy HuE AFFA AANY F diz M2 A
AR, Chistory' & AlEsbaiar g}, Bok opbyz) of¥ J
Al A2} (history aggregate operator)®] 2l <iiel &34
SQL3o M 9] o= el fd wWHE AAE Hojvt 53
Aoty o1y A AAAI= SQLIS AlF3F B3 Aol
A Ao g Hd8Y ATl sioja HAoju)

Bosfo 48 g&n gu A 288 AT go)
Eulo]xol Avvl pael old Ao ddxgE Hejstu
2 AE 4ndFS AT A 34 SQL3A o] ¥
Heje o F F "o B Ho by A #AE
HEST #Fo A 482 eie] 488 gofd)
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2. 012 ZHO e L}
2.1 AlS2t GlolElHiolA 4
Aetg A7 dolElwolAs 37h o) M(feature
relation), ‘&3t o] o] H(feature history relation)’, ‘g
¥ Ay o] Md(merge relationye] Al s Elo]EE A o]
At gk T Aol oM AXE FUAH &4
Hrol o) 71, oy FRE FIb oy ol
A oold ERIE Y dd FEE T BB ¥y opY
2 2 gAAe § HuE dke P ol +F
b gy dyolde vA FI ofy Heol i ¥
gyol ol AAZEe o]¥ Fle Fret 1 FAVIIL
(valid time)s+g L aach o] iz ddlojMe] A0}
FEE ARHoE g o] Ao
- &7t Y o] M(feature relation):
(oid : number, fid : character, type : number, mbr :
coordinate, points : coordinate, prev : historical pointer
of object, VTs : valid time period, TT : transaction time
period)
. 27t o]l Yy o] M(feature history relation):
(oid , fid, type, mbr, points, prev, VT, TT)
- g Yeo] Hd(merge relation):
(oid, fid, hid : character, oid, VT, TT)
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A71A, 7t Wee e e guE A

oid: Bellol Mol A Al A=zt

fid: F7 £ F% olg dalo]MeA F7h

AA o] Aw Ao A¥)

npe: B AEE (o H, A, thE, AxE)
TNANE EEEe HAAA AAFY

2 A (x, y) HEIRE

points: FMAE TASE d¥e AXEe 4

VTs: far 79 Al4FA 7H

VTe: -2 A7He) £ A7t

mbr: Ha
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VI RN A2 2 FHAME X
dzhis 71zk TT: ®olEjol s = Input  : feature
WA e FEAZLS 2 A2 A Quiput - spatial
i B2 ZAZRE YERY. Step 1.0 Found
G, T "Helol e KAz ALRRA]

FHVTs)RHE Egele R A1z doleu
ol Alxwli 7IEY Aol e r|(query
processor)& 1R AMEE 5 ARF
Wil BE FEAY FEAGE A
(now)2 7pEFCE 7M. FEAHVT)
& FAA T AAHoE A
B 71zte2 Argty ey (th,

....... , tk, now}E 7HAH, ‘now'E
@A A+g vebdch wbd AAT

(transaction time) U|o]E{Bjo]l A& £ 2 4]

Step 1.3 Else {

1

Step 2.2 Else {

o {tl, 12, 13, ... kP ULUCHS) Al | sep 23
7t WM& A 'UCE ‘Until Changed' | Step 2.4 do
o] ofajolu}. & xut o]ste] YoM 2 | Step 25
Avtel A mbr, TS 448 UA4g 9 | oo 20
8 weisha ferh ®
Step 2.8
22012 ) o
AF7 diolEwol Ak Ezrase | Step 2.9
g, #A, oAy BE HHE EFY Step 2.10
F Atk 53 FA oy dolEy ¥
A B3(split), T (merge), HMEF
(re- allocate) At G o2 WA #
Axw, 25 ARo] o8] AFre o | Step 211

g A d(history retrieval)o] B2 o)t}
kA, B =R E SQL3Y Md

Procedure allHistory(char * fid, int designated_attribute_type)

Step 1.1 Find the input record from the current feature relation;
Step 1.2 If (found == TRUE) /*Retrieve all the historics of the input record*/
History(previous pointer of current feature, designated_attribute_type),

Find the input record from the feature history relation;
If (found == TRUE)
History(previous pointer of historical teature,

Function int History(char id, int designated_attribute_type)

Step 2.0 Int oid; /* id is an identifier of pointer */

Step 2.1 If (id == NULL or VT is a valid time period)
Return;

oid = OldFeature[id].Objectidentifier ;

} while (id '= NULLY); /* do-while loop */
Step 2.12 } /* if-else statement */
Step 2.13 Return,

identifier(fid) and designated attribute type of spatial object
or non-spatial historical information of feature
= FALSE;

designated_attribute_type);

{ /*retrieve all the merged histories from merge relation*/
If (id = MERGE) {
For (I = 0; I < SIZE; I++) {
If ((fid of oid is found from the merged relation) and
(mbr intersected by one another))
designated_attribute_type);
}

break; History{merge[i].PreviousPointer,

}

Else {
Output all historical objects from the feature history relation;
id = OldFeaturefid].PreviousPointer;

} 7* if-else statement */

(select) EAM H}A oW E AFFA
#A4E A A2 AA Aax
‘history Atan], 1 ARHA Y)F
2 o3 [Hell) o

2
5

=
=

(A1) o WA A4, history's A%E AF B
oMol e RE B AN BE FU F &4 oY
HRE A HY Quew a1 Ay Ao $UY
(@)ol Ak ths2l oY AME THY # Utk o

(Aol A 71&g whep o), FAA Aarxtel g A
= AR oly MBI gliz A THFIAY fEV
Zroll EFEly: thso) ole A A(historical objects)E X F

& & Ak A AT diolEwlolA FEAAA o]
AA Adate AHe dunddEe <ayg >3 gy <y

1> A o]g HA AabL SE2AA C‘allHistory)'$} F
History)'ell o3 Aeldoh L2 AA ‘allHistory()y= 7
AR el Aol st £4 8 YEHY, T30 €Y
ool A stz FIMA A} wAHE. 2 YAl oy ¥
AEE Fal) <TI0l oMo RE WE oldg
AT (sep 11 - 1.2). 18X oy <F oy e
old>o 2 E QlHd FTUAAE AT (step 1.3). W

1% 1. ‘history’ RA A3 MY dndF

oF olg AHHryt deloldol EANE, T ‘History)' e
o8 ¥AEZ}F ‘nullel A KEAML VI'7F # &(valid)
Aol EAE WA wEHog BEF o)y AME M
of whgdth (YA 23 - 2.10). ©. HA HAFA ol g
XQEZ 'MERGE®I®, 74 QA& <g¥ Faoli>e
2YE ‘History) #52 ¢83 3 E(recursive calls)oll <]
g AEc} (step 2.5 - 2.9).

wek ohvzl, oy HA QAR ‘history's] Qe H o] &
= “history WX Chistory.*2] 27} Z#Eo] 7} A
SQL32] AWyl ¥ AllE e} £ ¥ EW(postfix
notation)& A=t gk thiol AE Aetd olF YA &
AFALE o] 8% A FT FHe HE9 odE F SQL39 A
o 3d vHe FH4E HAY £ gk

3. 89 & U HI

TelA FH A WHE PAANAE Fo I
A 4Hmajor spatial operations)ol ¥ ¥3 #d QgF =
o] EAgich o] AeofA= ojF F8 TN Aoz w
Ak A7 diolElMle] Ao (1Y )8 Bl gl A

e o1z YA Held ¥ HHE FEY Aok WA
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AtE Al F7E dielEide) 2 2yl (1,
(0,0,0,5,6,5,5,0), null, [96/1, 96/6))7 (5, 101, polygon,
(5.0.6,5.8.5.8,0), null, [96/1, 982)E Alzte g .3, ¥
oo, ID HAe] AS A 1y 29 ok sbEE
o} 7™ A&7 dolEwlel i Aol AHAFA AbZ
#(mbr), dlolejuela FE A7kl A H Al transaction
time) 42 A3 Uniz L1HE U] 21l A
et A7)m} - 1‘91L "—IA]EWr

100, polygon,

<Feature
{(3, 100, polygon, (0,0,0,5,2,5,2,0), 6, 98/8),

(2, 101, polygon, (2,0,2.5.8,5.8.0), MERGE, 98/2)}
<Feature history relation>:

{(6, 100-1, polygon, (0,0,0,5,2,5,2,0), 2, {97/12, 98/8)),
(5, 101, polygon, (5,0.6,5,8,5,8,0), null, [96/1, 98/2,
(4, 100-2, polygon, (2,0,2,5,6.5,5.0), 3. [97/12. 98/2.
(3, 100-2, polygon, (3,0.2,5.6,5,5,0), 1, [96/6, 97/12,
(2, 100-1, polygon, (0.0,0,5,2,53.,0), 1, [96/6, 97/12,
(1, 100, polygon. (0,0,0,5,6,5.5.0), null, [96/1, 96/6)
<Merge relation>:

{(1, 101, 101, 5,[96/1, 98/2)),
(2, 101, 100-2, [97/12, 98/2))
1Y 2. A E7 deolgule] 2] 4
thge AE7 delEulolAazRE oy HA Hele
a2 A =g [l Aigke AlER o wiag
(spatio-temporal reference macros)2t ol¥  HA JabAt
‘history'2 AL-%F SQL3 deole) o & Ha Ho ¥y W

We HEF Aol

Query 1: “Find all the histories of a spatial object, 100,
since 1996 in Fig. 2”.
> SELECT *.HISTORY FROM parcels p

WHERE fid = 100 and

p.VALID OVERLAPS Period Jan-01-96, now;

el Aol 1Y 29 'FI oA egRE AEA
‘100°7 & 7)7F ‘Jan-01-96, now'E 7R HIAE, (3, 100,
polygon, (0,0,0,52,52,0), 6, 98/8)% ZAME & Uk of A
A olg HHi oy IRIE '6'& i1, Al EFT
o]y Yeoj o2 RE Folzl FAATI FEgH:E

wENoz oA VAN BN HPAA oF
b nullg whiw FREd. 9 deld REF Ane o
&3 2o

{(3,100, polygon, (0,0,0,5,2,5,2,0), 6, 98/8),

(6,100-1, polygon, (0,0,0,5,2,5,2.0). 2, [97/12, 98/8)).

(2,100-1, polygon, (0,0,0,5,2,5,3.0), 1, [96/6, 97/12)).

(1,100, polygon, (0,0,0,5.6,5.5,0), null, [96/1, 96/6))}
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4.
2 & AE7 dlolEMol A 9% Az % F3

Hole] Z#(integration) V79 PR M2 L ol
A AAaE Aetetn, f1 A dneEFy LTHEE A
ik, gk SQL3sHA Algzt ol #Helel RHEE B
49 F#8 ¥y 1 Axs PJEISIN, dRFHow
SQL3I M ol Hof gHHe] &4 HelAlol Vit
o B AEAA dse] & A7t dlejE W, b
W Alzb meje] B Al Melsh tlEol B W Azt

ol el 8ol 2] Hel F3Hquery integration) T-7of AA
et @ Aot Yoo AFRE A R FL A
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