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A Study on Temporal Data Models and Aggregate Functions
In Hong Lee' - Hong Jin Moon' - Dong Young Cho' - Wan Kwon Lee' - Hyun Joon Cho'

ABSTRACT

Temporal data model is able to handie the time varying information, which is to add temporal attributes to
conventional data model. The temporal data model is classified into three models depending upon supporting
time dimension, that arc the valid time model to support valid time, the transaction time model to support trans-
action model, and the bitemporal data model to support valid time and transaction time. Most temporal data
modcls are designed to process the temporal data by extending the relational model. There are two types of tem-
poral data model, which arc the tuple timestamping and the attribute timestamping depending on time dimen-
sion.

In this rescarch, a concepts of temporal data model, the time dimension, types of the data model, and a con-
sideration for the data model design are discussed. Also, temporal data models in terms of the time dimension
are compared. And the aggregate function model of valid time model is proposed, and then logical analysis for
its computing consts has been done.
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Name Cource & AR

1—Bill 1—English | {1,3,4)
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5—George| 5—Math

6—George| 6—Math

(b) Clifford ¢} dlo]e] 24

AZAIZE, FEA 7 | Mckenzie

(b) Clifford’s model
Name Cource
: { ({1,2), English),
Bil (I3.5). English) }
{ ([1,3), English),
George (15.7). Math) )

Temporal Relational Model SEAITH Navathe
HSQL FEARY Sarda
Temporal Data Model FEAZ Segev
TQuel HYAZY, FEAIZH |Snodgrass
HQuel HEA Tansel

3.4 O[/HAIZH HIO]E =&

KAAZH AYAZe] BFE N Yse dHolyH B
g o]t} (Y 4)= Snodgrass?] ©|YA| 7t Holg
d8IEN FA A Gk FEAZE A A FAID
3 FEANE Y e £40] dlow, A7 v #
FZ eodad=za gAsE 9l

3.5 A|ZEX ¥ Hlo|E 29 H|

(B DY AZAD doly Zd2 &9 47hx] 9]
Zz79 93 viazdn.

D HFEAZE Az LY

Q@QAHAZEE BE s P2

(c) Tansel®] diolg| ®d
(c) Tansel’s model

(33 2) RFEAIZ Hiolg 2
(Fig. 2) Valid time data model

Name | Course | Time Op
Bjll |English| 423 Ins
Bill |English| 427 Mod

George | English 438 Ins

(3% 3) REAIZHHIO[H 24
(Fig. 3) Transaction time data model

Valid Time | Transaction Time
Name | Course Begm End Start Stop
Bill | English 1 oo 423 427
Bill | English 1 1 427 ©
George | English 1 2 438 ©0

(28 4) O|¥AIZH HiOlE| 25
(Fig. 4) Comparison of temporal data modeis




2952 StFLPMO(SS =FX X4 M 125(97.12)

()-FEA
A2 D doje o) FRAAE FEE RS

T 7bR) AVEE RLEfEof ek A, A BE

AARsor ) A HE W E AlE YA
9] A0 E FHsE WY, 14 BYL2YE
A3l WY FEE A g A3l
A}ZF 8 A(valid-time element)2 ¥ A8}

e EE‘ e zlﬂ tifo
L 1
» A i% bob
P
b{l
>
r
ki)
i)
e
tlo
I
ox

Mg

40
ﬁmﬂﬂ!ﬂ(ﬂ
1o
& o
o
b Hn
el

AR 2)E FEAT
F MR 22 A8 E/FF Aotk (H 2yl
d

atx] ok Ut

(E 2) REAZe 8
{Table 2) Representation of valid time

(H 3) HafAlzte B3
(Table 3> Representation of transaction time
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Ariav yes no atomic
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Clifford no no functional

Gadia yes no functional
Jensen - - atomic
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Mckenzie no yes ordered pairs
Navathe yes yes atomic

Sarda yes no atomic N
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Snodgrass yes yes atomic

Tansel o o atomic, set-valued,

triplet, set-triplet
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