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o 2250 A 0SH AK B4 MUIAE 01SH GIOIEHE E8HNOT BAI5I A OSH O
OIEIHIOIAE 275t ASH, 01248 OISH GIOEIHIOIAMAS CIOIES SR H&, @z, o
EE, IS8 60 OIS H Ot XRE00F BICH OISH E0/= LBS 2B OLI2+ Telematics.
ITS, 25 2@ 0ISH 22| AAH ST 20| E318 MUAE H251)| H5I0 Qs GOIHE ssg
= Ac BIYRSES TSI UNOE BCH 0] =20ME OISH  MHIANM R36t= 222 X

2 = A= 0ISH ZUE FHOstD, SQL2S SYE HEEY OSH &Y P29 REE &N,
OISH ZA0lE AHBXIOt OIZH GIOIEHIOIAS S&EB A0 RESE 015K FHAE R5t= 00l
EE 24810 A8t Y22 g HEE 4+ UTE &0

1.A 2

LBS. Telematics, ITS St 22 OISH AKX &S M
L0t SRET] AXSIHA 0ISH a0 s BAZ L
St ACH 2ok OLiet, SRE) B2 948 22 AAE
9 HRM0 £ALHN, 25 U 018 Hal A, BX
8 TOID AAB UAXE B2, ALD ROl CHE CHRI Xty
WE MAH S 9610 0ISsle WYyS GAV2E 226D
T t= =HO! MYE D UCHIT. 0128 AMAHSOHA AR

= XY X FEE HEIXI W SHE 20 ol
HAMLOZ S5 O8I H2U 0/SH HI0IES 88X
o HEW 22E FASHH OISH CIOIEIHIOIAN 8 3D}
LR35t01[2,3], OIS CIOIEIZ OISH GOIEHOIANM &
SHOZ MI/H/HA/TH/IIBEI 2A8H OISH 2o
b NRAZI00F B0 01218 OISH Zo0ols AKX &og
1280l LBS, Telematics, ITS, 2§ & 0ISM 22l AlA
B S0A 2 COIEHE 2580 2sI0 s A28 X
#BIOI0F 510, 2 RAH0| OISO BT

0 =20ME OISH 2 MHIAGNAM BRE 8= R2g
XHSts OISH ZAME HOSD 28 PXZE ST A
E CIOIEHIOIA0A 22l A8 E SQL2Z Ji18teg OISH
CIOIE ZE 948 1212 MOSQL 722 &% Fo5, 0
SH H2l AA-MA MOSQLE AIZS B OE 2oI0

H 2 ZUAHE OISH ZA0) G HHADE £Y6t0,
M3 BUMs Z2ANE s OIS GIOIE 22 Jlest
2, W4 BOAE OISH 20 TSN BNFE HQSICH H
5 HUiME OISH ZANY HE GIE HASGD KM 6 BOA
Z2ES ¥=0h

2. g@e3

2.1 Aigt ®ay

SQL(Structured Query Language)2 GIOIEHIOIANA HE
2 AU HASI AS0 AEE Zo9 240{0|C SQL B
OI29 22X QAL 5ILIS) SH0IZ OI20{F HHH22 J)
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=SS0 SQL Y22 HoE R M2 MM X80
Z HIAE "SI0, 2 WMBiaE= 2s0l met Hiolg M2
Ol(data manipulation language, DML), OIOIE &2 010i(data
definition  language, DDL), &34 = ¢10i(environmental
language)2 REE # QUL =3 199240 M= sSQLS
SQL22t BHCH TSQL[4]2 AIZHON THB Eof XIRI0l Jisst
TE SQL28 &Zs FIOOICH mets Eog Jig nx
= SQL2%H SN, AlZHol CHEE CIOIE 218 XIKED §
St0 M=Z2 AlZH GIOIEl El(temporal data type)Dt S MK}
E8 Tt UCH TSQLUIAM XIRSH= Al HIOIEH ElR S
EXE A2 J1£810 A Datetime, HEH A|2F S
JI&StIl A% interval, SAS A2t ZAS &6 HE
PeriodJt AQD, Al2} CIOIE EFQIOI [HSHO] 7DHXI AI2+ Q1A
& HQ5tD AT

TQuel(Temporal Query Language)[5]&= Quel2® =& 5H0
S &EAIZHvalid time), H2HAl2Htransaction time) & Al2t SO0
oI0f el CIOIE HAE XIRSH ASHH ZFA= Zo0i0l
Ch. 8QLY 212 B9E PZX = SELECT, FROM, [WHERE] 0}
Xe Quel2 From B0} 8HE8l= range of I select ZOll
HEot= retieve S MBS0 RANGE OF, RETRIEVE,
[WHERE] #ZXo Zol2g AIZRSICH TQuel2 Olgist px2
FE HHAIZ ZAHES HAISII H8t as of B [EAIY X

= ZAIGI |3 when BEES 2 95D UL =5
FEM2H0 HE select Z2I 22 valid at/valid from to 2
B MolBCt. valid B2 start of, end of, overlap, extend.
precede? 20| EAOIHQ A2t US M) S48t BYE
= MB6H0 CEEIIX 8l Al 2tS MBI,

22 22 39y

el M= 2X& olae HESS F#C2 EHLI) B2
Ol 2/EHAO! HIOIEHHIOIA0M MASIHLY Bosl= 24 2t
SOHHUL R Hid FAHIBS e £ ACH 048 oA
£ II|ED ASH TIOIH Elelt SAS SAN XS 2
2t 4 Ci0I8 Et(abstract data type, ADT)[6]12 HoI5H2
Ch. ADT A2 ZOIZ E129 T2 WHO et o1atso &
B2 oSN A R0 HAS SSHA X2 RN M2
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B 4+ ACH Xsle 32 AH EIY2ZE 0XHE2! point E

2, 1X8Q polyline EMY, 2XHAQ! region Et0l QUCH
polyline2 ™ZE A% E(segment) EZIAEE ESLIO,

region2 FH(hole)& E&38IX %S polygond TELZ H
B 328 4o Z= CIOIEHIOIANAM XI&St= Ol0]
Bl EFUOIHLE Al JiXI =4 EFY = SHLIGIOF 8L

3. HioIEl 28

OISXM Eo0= [1]10A HAIEH OISH OIOIE &S gt
o2 AAGIUT. OlsHE el d2td 0lSE(moving
point)9t OlE = (moving region)22 IPEEC). 0SS 2
Olsdco2 UsiolH Jo st OlsH Oiolges S 22
gz HoECh

[BA1)(0ISH) M S0l @et MY AR gtet @stel
= OIENE Yslh OlsM MP= A2 &4, I &4, ¢
B S8 X0, MP=(T, S, GOt &L L

[Hal2l(AMZ&d) MPA A2 S48 T,=uv, vip8 FEE
K vti= AIZAIRE, ovti= BRAIZIE UEHCH O O o2t
ve FEAMTS BE S8 FLI UL FEALE2 AW
A M AZE LB, Sy~ fondo . da0lD, 2
HAES,4..UK..L,,9 S48 =0 0 o,
to=t,tl, =t +k k<0 Q1 FLZ FOAECH f,,= EIAIZE
2I0iste AlZE &4010H ]

SEANZE Zoel2 A8 AlZHlinear time), Ol& AlZH
(Discrete time), ZH Al2HAbsolute time)OIOd, &tLIS OIS X
OIOIEIHOl A SUBt K5 A2t FI|(Granularity)8 2=CL

(Ba3l(BU&Y) MPY B2 H8 $,=&x 011, 0 O
x,y€R, RE &4:0|C | ]
[H2A4HOISH CIOIEHOIL) OISH CIOIEHOIAE 3
£ OISHSY HEE Spp=MP) MP,....MP0ILt. S,;p2 3
=k oIS GIOIEf Ol 221 e zae
Hyp=Hp Hyp, ... Hip 01T}, S o0l &8= 22001 MP 0
e 2E 01 Y2 Hip=mi.m;.....m 0|0t ]

ol 40N mpi= MPo| kMR OIAF2E 0|32,
Tamp)s MP2 kR AXEHE, Samp ) piW 3
2agg, Galmp.)s Pl YEtSME Q0I8CH

4. 0|SH &0 &3

41 OlsH g2 54

SQLOIA DDL2 CICIEIHIOIA SHUA AIBE X2 22
OILt 019 XMel &al S8 Hootdl /S0 CIoEoIA &el
ol 2ot AI8&lE 20010, OMLE CIOIEHH0IAN XtE
£ &Y, MM, =3, ZM, WXZAEI {60 GIOIEHE =&
G2 RS A EE AOI0ICH OISH ES0E SQL2E I
B2 OISH o Eest PESs &SN XKsCC T
A SQL20IA AFESl= DDOLI DMLE DI HOE HIgR=2
St1l AL0, CiolE a0l ESI0 120tX E2E DMLO
T2 HoECH OISHME Q6o ZaE OlsH PEER =
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Ziet OlSH GIOIEIHOoIASH AZ0F R0 2O
XL A OISH CIOIEE A" £+ ACT ot=l =EE
o]

e&ED UCH

4.2 0ISH 90 &2 39
2 M= ME HASHE 1291X12 OiSH &2 220 o
S0 F gl

Jt. Target list #2
o ENDTIME
OISHIL HEN X8 AMES 8S8)| |8 222 A,

Ct.
e POSITION
OIS fXg 85
g Ao XE g8 HBSCH
® STARTTIME
OISHI HBEs ELE AN
AIE HEGIH, EEHE
oI EtLt.
e TRAJECTORY
OIEM2 AXE HSTHI A8 PE2ZM, 8 4o XE
o AIZICE RMEE ClAEY X AYEIE B

1o px

g SO A FEQLRA,
D FROM R20AH 3

L}. Predicate &

® ARRIVE AT
OlSHE & AES MBI |48t ZHIE22AM, 08
MOt T HEES HIYSICH

o BOUNDARY
OlsHe A=ES &S50 ' =A
Hog "L HEEEHE
MBR BHE HABCH

® BUFFER
OlSH AXE &SolI| et ZHFRL2AM, ATt
HAE SAFC2FH LS EHHE XD U= AE Y
HE F st

o DEPART FROM
OISHS ELANES 2MEI(H8 ZHIRZCZ2A, OISH
ot EYst HEE F2SHCH

A Xt
8kol si8t

222AM,
Ol ANSE A4

Ct. CONSTANT 22

e HERE
o0t 2UHE M AIFOM @ 0/SHA X CIOIEHE
Helots &42A, OISHS SMAXE LIEIWCEH

o NOW
BT Al2t2 B8l AxZAH, 2T}
£ LIEHHHCY,

UHE B A2t

4.3 BNF &3

MOSQL2 SQL22l BNF[7]18 JI¥t2Z2 DMLE & Hogt
HOINO0ICH MOSQLE &8 HE6H| A6t JI1ESQ select
sublist, predicateOll FEJIXQl IEE ACQGH0  additional
select sublist, additional predicate0ll J/=3&tSICL. Ol0f 2+
E 2 SYE Ot 2CH

Jt. additional select sublist

<position specification> = POS/TION
<trajectory specification> = TRAJECTORY
<starttime specification> = STARTTIME
<endtime specification> '= ENDTIME
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Lt. additional predicate
<section predicate> ::=
SECTION FROM '<string value expression>'
70 '<string value expression>'
<boundary predicate> ::=
BOUNDARY FROM '<string value expression>'
TO '<string value expression>'
<buffer predicate> ::=
BUFFER FROM '<string value expression>’
WITHIN '<string value expression>'
<probability predicate> =
PROBABILITY <numeric literal> PERCENT
<valid predicate> ::=
VALID AT '<datetime value experssion>'
| VALID FROM '<datetime value expression>'
7O '<datetime value expression>'
<depart predicate> ::=
DEPART FROM '<string value expression>'
<arrive predicate> =
ARRIVE AT '<string value expression>’

Ct. constant
<current time specification> 1= NOW
<current position specification> ::= HERE

5. X8 0f

ElEHSIAb AS 10002 SBliXtE OIBSIH MESSEAE U
°OZ £3ATE +&BOL LBIBIA A= 2&HIBE L6 A
Sl EHNRIES0l 2t HEIE 2SI8 dHigtd, X DED
Z2 ADIF 2HE JR UM 2ol Jtsd U2 #E
Mg & AJIE 3|ASICH Tetd 2elXs XAl SiHf xp2kel
FIXNE +TotD, 24 CIOIEHE &N HAR == UCIOF BHCH

U382 OISH ZANE oi@s &2 G200, 128 1, I8
2= 2ol 4 CiolEe e A310E *&0ICH KHI20A #XiE 2003
W28 79 17A12t2 DHEELH

column name| (D FROM TO IX_From|Y_From| X_To | Y_To

data type | string | string | string | double | double | double | double

2t vehiclehistory 2310t

column name | Srv_ID | Depot_ID} Dpt_nm |Dpt_addr| Dpt_tel |[map_x|map_y

data type |double| double | string string | string {double|double

08 2 depot 2310t

1) A 281813578 XH20| 2003 28 7L 16Al 3028H &M
NXS ARE BAUset.
SELECT TRAJECTORY
FROM vehiclehistory
WHERE ID="sl1ba3578'
AND VAL/IO FROM 07 Feb 2003 16:30' TO NOW:

2) X AIBOA AES818t3578 X2 2H €t 2km OIW
Of EMslE X g9 AXNE 25 ZAs6tct.

SELECT POSITION
FROM vehiclehistory
WHERE 1D="s181ba3578'
AND BUFFER FROM HERE WITHIN '2 km';

3) A281H135782 2003 28 7Y 16AISE SIUMX &
WalED LSAMAHEIZE FHEE MBRO Z8&E= S
2 Matet.

SELECT TRAJECTORY
FROM vehiclehostory
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WHERE ID="sl1ba3578'
AND VALID FROM '07 Feb 2003 17:00' 7O NOW
AND BOUNDARY FROM '$TtH¥{ 81" TO 'EDIE",

e 3)2 TS 20! SQL2 222 E#E £ UCH
4) SELECT ID, X_From, Y_From, From
FROM vehiclehistory
WHERE From>'07 Feb 2003 16:00'
AND To <07 Feb 2003 17:00'
AND X_From>{
SELECT map._x
FROM depot
WHERE Dpt_nm="8{CHe§ 5}H")

AND X_From<(
SELECT map_x
FROM depot
WHERE Dpt_nm="'

AND Y_From>(
SELECT map_y
FROM depot
WHERE Dpt_nm='EQtE")

AND Y_From<(

SELECT map_y
FROM depot
WHERE Opt_nm='$CH% 815 ");

EOIE")

DFHL} o2 4)01A 20l Htet 201,

Bt AL EAIL 2 REE H4dbtes .
-l BUFFERY} 22 €5 782 IL sQL2z &9
3= A8 BIlsstlh
6.5 B

AHE CIOIEHHIOIANAM 2l A8EE SQL20i OIS HIo
SRS (221X PRE E Hs0 0IsH HANE LA
QACH OISH Zo0i= ASXI & Eo2s RLE = U
= 78 XD Y2, SFHE OISH CIOEHBHI0IA A3(0
E OlsiatXl W0t EAE2 MOl Jtssttis ZE0l ACH
Ta 27 2 0lsH 2l AMAE S 0SHY AXi0 oet
B MHIAE 50 2RE OOIHE 8SE = UATE Ees

22 NSO I OlSH ZA0I0 e ZAMel 2y
e 29 =g XNYo| ¥ F0/0, 0 JL2E OIS
M OEoMeII® FEHE HEOIC.
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