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A Geographic Information System Using Active Database Systems

TsuTOMU TERADA,! MASAHIKO TSUKAMOTO! and SHOJIRO NISHIOf

In recent years, the increasing popularity of mobile hosts and GPS equipments creates a
great demand on location-aware geographic information systems (GIS). If information servers
transmit geographic information with wireless communication equipments anywhere in the
real world, a GIS running on a mobile computer can provide a high level service to users
by integrating the information received from servers and the map information stored in the
computer. To realize this kind of service, we proposed and implemented the ActiveGIS, a
geographic information system based on the AMDS (Active Mobile Database System). The
AMDS is a kernel system for data management in mobile computing environments such as
integrating and using the data held by mobile host. ActiveGIS enables users to add their
own functionalities by describing rules which express the prosesses for the events such as data
arrival and user’s approach to a specific real-world situation.

000 GIS000000000000000000d
gbooboooboooooooooooooooood

1. 0oo0ao

uobooooboooboooooooooooooon
goobooboouooboooobooooooooboo
gbobooooooobobooboooooouooooooboo
goooooboooooooooooboooooon
ooboooooooooooooooobooooobo
gooooobooooooboboboooooDbobo
gooooooooooobooooooooboDbbo
gooboooboooooooooboooooooobo
goodobooboooobooooooooboooboooo
oooboooooooooboooooooooooa

0 00 GIS: Geographic Information SystemsO0O 0O O

gboboooooboocoooobooooobooboooo
goobooooboobooooboooooboobooooon
ooooooooooooon

t000000000000000000O00000

Department of Information Systems Engineering,

Graduate School of Engineering, Osaka University

3103

0000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000 000000000000
0ooooooo0®™ooDooooooonoooon
0000O00Y000000 VAIO PCG-C2GPS 0
000000000000 oOoOoOooGPSOOO
000000000000000000000000
000000000000000000GPSOOO
000000000000 GPSODDDOODOOO
000000000000000O0GCO Open GIS
Consortium 3?0 000 0G-XML¥0POIXO Point
Of Interest eXchange Language® ORWMIO Road
Web Markup Language(’00 000000000
00000000000 0000000000000
000000000000 000000000000



3104 goooooooo

gooooooooooo
gbobooooboooocooobooooobooo
oogd

e JOOOODOOOODODOO
goooooooooooboobooooooooon
goboooooooboooboooooooobooo
goboboobooooboobooooobooooboOoon
gbodooodoooobooboooooooooo
gbooooooooooooooooooooon
gobooooooooooboboooooooooo

Nov. 2000

gooooooooooboooooooooboobooo
gbobodoboooooooobooobooooobbo
obooooooooooboooooooo
goooooooooooboobooooooon
gooboooooooboooboobooooobooooo
ooooobooooooooooooooooobo
gooooooooooooobooooooooon
oood
gooobooooooooobooboooooooon
goooobdoooobooooooooooon

e JIOUOUOOOOOOODODOOODODOOOOCOO gbooobcooooobooooooouoboooao

ubtbooooooooobOoooooooboboooooo

oboooboooooooboooooooooboooo
gobooobooooooooooooooon

— 0o0b0o0o0obooooooooooooooon
gboobooboooooooooooooooon
ooooboooooobooooooooooooo
ooooooooooooooboooooboon
gooooo

— Joooooooooboboooooooooao
gooooobobooooooboboooooogon
gobooooobooooobobooooooao
goooooo

— 0b0oooooooooooooobobooooon
oooboooboooooocoooooa

— 0obooooOooooooobobooooon
goboooooooooobbobooooboDbo
gooooooooooooboooboooboo
goboboooooobooooooooooo
ooooooobooooobooooobooooa
goboobooboooboobooobocooooooooo
gbooooobooooboooobOoooboonn
oboooooobooooooooooboooooo
oooooobooooobobooooooooooo
0000000000 O0oo'00000ooon
gooooooooboooobobooooooooo
goboboboooooooobooboooobobo
gooooooooooooDo
o JOOOOOOOOODOOOOOOOO
goboobooobooooooobooobooooa
ooooooodoboooooooooboooo
goboooooobooboooocoooooooo
uoooboobooooooooooooobooooo
goooboooooooobooooooooooo
gboboooooocoooboooooooooon
oooooooooooon
Moooo0boooo0oooooo0ooooooo

gobobooooooboooooboboooooboo
goooboooooooboooboooooooboobo
oboooooooooooooooooooooooo
gbooobooboobooboobooobobobOooooo
000000000000 000000 ActiveGISO
oo

0002000 ActiveGISOOOOOOOOOOS3
000 ActiveGISOOO0OOOOOOOOD40000
goboooobooooosboboooboooooa
gbobobooboooodobebbobOOoOooboooobo
ooooooboooooo

2. ActiveGIS

ActiveGISO GPSOOOOOOOOOOOOOO
gooboboooooooboooooooooboooo
gboooooooooooooooobooooa
gboooooooooboooboooooooooa
gooboboboobobooooboooooobooon
0000000®0000000000000000
oomooooobooooobooooobomooo
000000000000 300000000 ECA
gbooooooooooobooooooboboo
goooooooooooooooobooobooon
gobooooobobOooobobOoDbOoDbO0oO0oo
ooo

ActiveGISO O OOD0OO00O0OO0O0O0O0O0OO0OOO
goobooooooooooboboooooboooooo
gobooboooobOooooboboooOoooooo
00000 oo0ooooo0oooOo M ActiveGIS
goooboooooooooboboooooooooooo
goomooooboooboooboooooooon
gooooooboobooboobOoooooooooon
0000000 ActiveGISOOOOOODOOOODO
gobooooooooooooooooobooD



Vol. 41 No. 11

ActiveGISOO 0000000000000 O00
0000000000000 00000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000ECA
000000000000000000000000
000000000 ECADDOOODODODOO
(1) ODOooooo

00000000000000000000000

00000000000000000000000

00000000000000000000000

000000000000000000000000

00000000000000000
(2) 0DOODDOOOOO

0000000000000000000000

00000000000000000000000

00000000000D000000000000

00000000000000000000000

000D000000D000000
(3) DOOODOO0ODOODO0O0

00000000000000000000000

00000000000000000000000

00000000000000000000000

00000000000000000000000

00000000000000000000000

00000000000000000000000

00D00000D0000000000000000

0000000000000 0000000000

00000000000000000000000

0000000000D000000
(4) ODDOODOOO

00000000000000000000000

00000000000000000000000

00000000000000000000000

00000000000000000000000

00000000000000000000000

00000000 D000D00D00000D0000

000000000000 00000000000

0000000
(5) 0DOOOO

00000000000000000000000

00000000000000000000000

00000000000000000000000

0000000000000000000000

00000000000000000000000

gboobooooooooooooboooooooo 3105

00000000000000000000000
0000D0000000000000000000
00000000000000000000000
00000000000000

(6) 0DODOOOODO
ECADOODOODDOOOOOOODO0O0DO0O0
000000000000 ECADOOOOOOO
000D0D0000000000000000 ECA
00000000000000000000000
0000 ECADDOOOOODOOOOOODOO
0000000D0000000000000000
000000000000 ECAODODOODDOO
00000000000000000000000
0000000000000000000000

3. ActiveGISO OO

OO000OOActiveGISOOOOODOOOOOOOO
ActiveGISO OO O ECAOOOODOOODBOOOO
OD00000 ActiveGISOOOOOOOOOODOO
00000OActiveGISOOODOOODOOOOOCOO
O0oO0o0o0o AMDSOOOOQOooooOo

3.1 ECAOODOOOOO

ActiveGISOOOODOOOOOOOOOOCODODO
OO0 ECAOO0ODOO0ODOOODOOOOODODOO Ac-
tiveGISO OO O ECAOOOODOOOOOOOODO
OO00oooOo0on0O EcAODOOOOOOOCOO11O
oo000ooo’oocoo0oooooooooooon
‘0oo00’ooooobooooooooooooboo
obooooo‘coobooo’oboobobooooboooon
ooooooooooooooo’o0 ECAOOOO
bobooooooooooooooooobobooooon
gooboooooboboOooooooboooboOooooon
oooooooooooO‘CooOoOoOobbO’obooOoon
000000 ‘«<00><00000><00>'00
gooooooooooboobooboooobDbOooDo
goooooooooboobooo<boboog>0o
O000=0!'=0<=0>=0>0<00000000
goob’obobooobobooboooboobooooobono
O0000D00OActiveGISOOOODOOOOOOOO
goooooooooboooil1co20000

OO00OECAODDOOOOOODOOODOOOOOOO
gbobooboobooooooooooboooooooon
goooobooooooobooooooobooooboon
gooboobooooooobooooooooboooon
000ooooooooogonD ECAODDOOOOOOD
gooooboooooooboooooooboobooon



3106 goooooooo

CREATE RULE 0000 oNn O00OO0O0O
[TOoOOOOOO 1
[O00000 1
[ WHERE 0000000 1]
THEN DO D OOO0O

01 ECAUDOO0OOOOOO
Fig.1 Syntax of ECA-Rule.

01 ActiveGISOOOOO

Table 1 Events of the ActiveGIS.
oagd oagd
SELECT goboooooooooo
INSERT ooooooooooooooo
DELETE ooooooooooo
UPDATE goboooooooo
RECEIVE Oooooooooo
CONNECT oooooooooo
DISCONNECT poooooooooo
TIMER oooooooooo
CLOSE oooooooooo
AWAY goooooooooo

02 ActiveGISODOOODODO
Table 2 Actions of the ActiveGIS.

oo oo
QUERY([0DODOOOO]) SR
SEND([0 O], [DOO0D0)) oooooo

INSERT_ECA([D00DO]) ECADODOO

DELETE_ECA(0OOO0DO])
ENABLE_ECA([0DDODDO0))
DISABLE_ECA([D00DO0OO0])

SET_TIMER([0OOO0O])

ECAOOODOO
ECAOO0OO0DOO
ECAOO0O0DOO
ooooooooo

KILL_TIMER([D DD0DO00)) 0oooo0o
DISPLAY([00DOO0], [D0O0D0]) oooo
XML_PARSE(XML 00]) XML OO0
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03 NEWOUOOD OLDOOOOOD
Table 3 Data contained in the NEW-Data and the OLD-
Data.

oooo NEW OLD
SELECT oooooo -
INSERT gooooo -
DELETE oooooo
UPDATE ooooooDo oo0ooooDo
RECEIVE oooooooo -
CONNECT ooooooo —
DISCONNECT ooooooo
TIMER oooooo -
CLOSE oooooooooo —

CREATE RULE OO0 on CONNECT
THEN DO
SEND( NEW.FROM, "Request" );

CREATE RULE O[O on RECEIVE
RECORDSET DATA;
WHERE NEW.HEADER = ‘Request’
THEN DO DATA = QUERY("select s.*
from Profile s");
SEND( NEW.FROM, "result", DATA );

/

02 ECADODO
Fig.2 An example of ECA-Rules.
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Fig.3 The system structure of the ActiveGIS.

<G-XML version="0.1">

<Feature Fid="1" Thame=" [ ">

<Polygon>
<Coordinate>153000,163500</Coordinate>
<Coordinate>153800,163500</Coordinate>
<Coordinate>153800,164000</Coordinate>
<Coordinate>153000,164000</Coordinate>
</Polygon>

</Feature>

<Feature Fid="2" Thame="[[ ">
<LineString>
<Coordinate>148000,165000</Coordinate>
<Coordinate>151000,165000</Coordinate>
<Coordinate>151000,162000</Coordinate>
</LineString>

</Feature>

</G-XML>

04 GXMLOOODOOOOOOO
Fig.4 An example of G-XML instance.

0oo0o0ooO0U0oOoooooooooo

ActiveGISOODOOOOOOODOODOOODOOOO
oooooooOoUoooooooooooooooo
oooooUoooOoooUoooooOooooooog
00o00o0oooooooooooooooooog
0000 XMLOODOODOO GXMLOOOOOO «
0Y00000000000040000

3.4 AMDSOOOOO

0000000000o0o00ooooooooooo
ooooooooo AMDSOOOOOOOOooDoOooo
AMDS 000000 O Windows 0 DLLO Dynamic
Link LibraryOO O 0000 00O 00 OVisual Basic
OViswal C++00000000000000OOOO
00000ooooooooooooAMDSO 10
00000DOO00o0ooooooooooooooog
000000o0ooo0o0OOoooooooooooon
O000o0oooooOoooooooooooooao
ooooooooo

gboobooooooooooooboooooooo 3107

1—HEH _'I.T"fii 71‘%!31:"/"
Fovay T ARVk i

A3 Tx—RER

AR MEHER

lmyms

ECALL—ILIRFRED

‘ AEL—IL
DFIAVRE
ECA/L—LALIEER

*A‘r»/l-ﬁﬁka‘

05 AMDSOOODOOODODOOO
Fig.5 The system structure of the AMDS module.
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CREATE RULE OO on Close(50m)
WHERE NEW.TYPE = ‘Library’
THEN DO

Display("NormalMessage",
"0o0o0o0ooooooooT;

06 ECAODOODODI1
Fig.6 An example of ECA-Rules set (1).

CREATE RULE 0O OO OO on RECEIVE
STRING DATA;
WHERE NEW.DATATYPE = ‘ObjectData’
NEW.TYPE = ‘BookStore’
THEN DO
DATA = QUERY("SELECT BookName
FROM RequestBookTBL") ;
SEND( NEW.FROM, "BookRequest",
"NAME", DATA );

CREATE RULE O 0OOO0O on RECEIVE

STRING DATA;

WHERE NEW.DATATYPE = ‘BookRequest’

THEN DO
DATA = QUERY("SELECT Price FROM BookTbl
WHERE BookName = ‘%s’", NEW.NAME );
SEND( NEW.FROM, "Result",

"PRICE", DATA );

CREATE RULE 0000 on RECEIVE
WHERE NEW.DATATYPE = ‘Result’
THEN DO
DISPLAY( "BookPrice", NEW.PRICE );

J

07 ECAO0ODOO?2
Fig.7 An example of ECA-Rules set (2).
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e N
CREATE RULE 0OOOOO ON CLOSE(30m)
WHERE
NEW.TYPE = "OD0OOOO"
THEN DO

SEND( MAPSERVER, "RequestMenu", "SQL",
"SELECT * FROM Menutable
WHERE Price < 1000" );

CREATE RULE O 0OOO0O on RECEIVE
RECORDSET DATA;
WHERE NEW.DATATYPE = ‘RequestMenu’
THEN DO

DATA = QUERY( NEW.SQL );

SEND( NEW.FROM, "MenuData", DATA );

CREATE RULE 0 OO0 ON RECEIVE
WHERE
NEW.TYPE = "MenuData"
THEN DO
QUERY( "INSERT INTO collectedData
VALUES( %s, %s, %s )", NEW.Shopname,
NEW.productname, NEW.price ); //
.
08 ECADOODO 3
Fig.8 An example of ECA-Rules set (3).
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09 0OoooOooooo
Fig.9 Snapshot of the prototype system.
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