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Spatio-temporal databases deal with geometries changing over time. It is difficult to provide a universal

spatio-temporal data model. But, aiming at special application, such as moving objects., it is possible to form a special

spatio-temporal data model. We propose to represent such time-dependent geometries as attribute data types with

suitable operations, that is. to provide an abstract data type extension to a DBMS data model and query language.

This paper presents a design of such a system of abstract data types.
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3.1 HEEI(BASE)

HARGDIE . BRI (int) , LAY (real) , EF LAY (string)
i /R (bool) , BEN K E XL HFS L"kE.

BT BEERIcHEESRTIIA.XEa TR
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At D {FALSE,TRUE} U { 1 }.
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ARIR/T I A A QAN LY.

3.2 =3[EEI(SPATIAL)
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@)Y f,g€C. g .f M g AT p=>(3 he€C.f£h+#g.f
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3.3 ZFHER(TIME)

B} Z (instantO) X RES A E 94 = 8. RITWA TR
S ELA FTLL TR R,

EMX12 instant RBMBEESEXWTF .
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AP a-interval AP M EATLTHZAE(IHHE
# R a-interval,
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X6 range()BRINBREEXLWTF:

Anngev &{XSA"alJ a-range R: X=points(R)}
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x5 PRIE
87 isempty, =, #, intersects, inside, <. <, =,
>, before, ]
touches, attached, overlaps, on_border, in—inte-
rior
HERE intersection, union, minus, crossings.,
touch—-points, common-_border
Bs min, max, avg, center, single
A No—_components, size, perimeter, duration,
length, area
F 9 Distance, direction
A PRAE and, or, not
A3 B a6 A
xy B
a5 deftime, rangevalues, locations, trajectory,
route, traversed. inst, val
IR PREAE atinstant, atperiods, initial, final, present, at,
atmin, atmax, passes
a3 (&) When
derivative, speed, turn, velocity
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Bl RIODBEABIVEXNBH VR LB ER TR
& A R

city (name. string, pop: int, center: point);
province (name. string. area: region};

river (name: string, route: line);

highway (name: string: route: line);

2 FREWEE AAA AKIIHZL”:

LET % & = ELEMENT(
SELECT single (crossings (R. route, H. route))
FROM river R, highway H
WHERE R. name = “K{L” and H. name = “AAA” and
R. route intersects H. route)

B2 4 crossings #EVER [l A9 % & £ points "2 &Y ,sigle
$&1F I8 points 2RI $5{L N point XAS,
N3 FREEOINMFHALRKE”.

LET @) =
ELEI‘AENT (SELECT area FORM province WHERE name =
“pa Ty,

LET #t ¥ =

E%%AENT (SELECT area FORM province WHERE name
“ ")
length (common—_border (F4 1|, M)}

M4 FHRERERLA400ABRMIRTE.

LET ¥ & = ELEMENT (SELECT center FORM city WHERE
name = “HK");
SELECT name FORM city
WHERE distance (center, HJK) <400 and
direction (K, center) >=45 and
direction (EEFK, center}) <<=135

4 iy direction B3R BE M B0 R B ” (0<angle<(360),

AT R R X3 cp-N ]

#I5 ROAREITELNBEHBELERER T N
Fohb & .

f!ight (airline ; string, from: string, to: string, route: mpoint);
site (name: string, pos: point)
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LET route8741=ELEMENT (
SELECT route FROM flight WHERE airline=“SZ8741");

length Cintersection (# M . trajectory (route8741))

W7 FRBWHH AbHE SZ87414i IS BBV . BE
HERMRANGMHERREZ L.
LET ®BHLm =

ELEI’\'AENT (SELECT pos FROM site WHERE name = “#H
LET E:s*? =);closest (route8741, FPENLIE);
inst (pass); distance (R PHHLI%G, val (pass))

closest #AEMYE AR : mpiont X point—intime (point ) , Bf!
B B K HL R R RV A et R G E .

B8 FEAREMEM AR+ A & SZ8T41 AP
AR MEERN?”

LET entry = initial(at (route8741., FM)>);
inst (entry); val (entry)

219 FAEFEME LInd SZ87T41 A CITH KR
i£800km/h #7584

trajectory (atperiods (route8741, deftime (at (speed (rout8741) >
800, TRUE 2 »
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BRI R BB B LA™ 78 DBMS. £ 2 REG ST #7 1
X REA .
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