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ABSTRACT

Location-based mobile information system (LMIS) has become a new and successful
alternative for mobile users especially in Bangkok because it can provide information while the
users are traveling in highly congested areas. We have implemented an LMIS for restaurants
based on web services technology. The system consists of the front-end user interfaces on mobile

smartphones and web browsers, the back-end, and the map server,

This project is concerned with the user interfaces to the ILMIS for restaurants on
smartphones and web browsers. The smartphones shall be running Microsoft Windows Mobile
2003 or later. The location of the user can be acquired from either the built-in GPS (Global

Positioning Systemn) or the Bluetooth GPS.
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*  AAM - Waypoint Arrival Alarm
s  ALM - Almanac data
* APA - Auto Pilot A sentence
o PB - Auto Pilot B sentence
» BOD - Bearing Origin to Destination
» BWC - Bearing using Great Circle route

» DTM - Datum being used.

»  GGA - Fix information

.
-}

LL - Lat/l.on data

|

¢ GSA - Overall Satellite data

s (GSV - Detailed Satellite data

¢ MBSK - send control for a beacon receiver

=

S8 - Beacon receiver status information,

|

¢ RMA - recommended Loran data

¢ RMB - recommended navigation data for gps

¢ RMOC - recommended minimum data for gps

e RTE - route message

s VTG - Vector track an Speed over the Ground

*  WCV - Waypoint closure velocity (Velocity Made Good)

¢ WPL - Waypoint information
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e XTC - cross track error

. TE - measured cross track error

o ZTG - Zulu (UTC) time and time to go (to destination)
o ZDA - Date and Time

lun50951 gps undziiMasfieufo

¢ HCHDG - Compass output

e PSLIB - Remote Control for a DGPS receiver

esFuaigavrat NMEA Ao nofdu 2.3 i ldiunsuaasanug Tuuamsiau

Wl Tsa) vz Tepnane)se Ton



20

A13197 2.2 NMEA 2.0
Name  |[Garmin [Magellan:[Lowrance [Notes:
|GPAPB |N Y Y Auto Pilot B
' _ |bearing, origin to destination - earlier G-12's do not
|GPBOD |Y N AN
' : transmit this
EGPGGA Y Y Y fix data
GPGLL | Y 1h' Y Lat/Lon data - earlier G-12's do not transmit this
E overall satellite reception data, missing on some Garmin
IGPGSA Y Y Y
models
GPGSVY | g Y Y ‘\detailed satellite data, missing on some Garmin models _
GPRMB |Y Y Iy iminimum recommended data when following a route
: GPRMC% Y 1Y Y minimum recommended data
; ; route data, only when there is an active route. (this is
|GPRTE |Y 8] qu
sometimes bidirectional)
\ waypoint data, only when there is an active route (this is
IGPWPL |Y Y U
: : ‘|sometimes bidirectional)




M99 2.3 NMEA 1.5 gilnsalunadnng lusessuiu NMEA o5y 1.5

| Name [Garmin {Magellan [Notes:
|GPAPA N Y Automatic Pilot A
GPBOD |Y N bearing origin to destination - earlier G-12's do not send this_
GPBWC' Y Y bearing;o waypoi;l-; using great circle route,
GPGLL Y Y lat/lon - earlier G-12's do not send this
GPRMC Y N minimum recommend data
iGPRMB Y N minimum recommended data when following a route
| GPVTG |Y Y vector track and speed over ground
GPWPL |Y N |waypoint data (only when active goto)
{GPXTE Y | Y cross track error

juvwveslszTon NMEA 1083 #l¥lusa GPs

RMB

SGPRMB,A x.x,a,c--¢,d--d, L1 e,yyyyy.yy.f.g.gh.hiij*kk

RMB = Recommended Minimum Navigation Information

1 = Data Status (V=navigation receiver warning)

2 = Crosstrack error in nautical miles

3 = Direction to steer (L or R) to correct error

4 = Origin waypoint ID#

= Destination waypoint ID#

= Pestination waypoint latitude

= Destination waypoint longitude

5
6
7 =NorS
8
9

=EorW

1¢ = Range to destination in nautical miles

21



11 = Bearing to destination, degrees True

12 = Destination closing velocity in knots

13 = Arrival status; (A=entered or perpendicular passed)
14 = Checksum

RMC

$GPRMC hhmmss.ss, A lIL1La,yyyyy.yy,a.x.x,x.x,ddmmyy, x.x,a*hh
RMC = Recommended Minimum Specific GPS/TRANSIT Data

1 =UTC of position fix

2 = Data status (V=navigation receiver warning)
3 = Latitude of fix

4 =NorS

5 =Longitude of fix

6 =EorW

7 = Speed over ground in knots

8 = Track made good in degrees True

9 =UT date

10 = Magnetic variation degrees (Easterly var. subtracts from true course)
11 =EorW

12 = Checksum

GGA

$GPGGA ,hhmmss.ss,HILILa,yyyyy.yy,a,x,xx,x.x,x.%,M,x.x,M x.x,xxxx *hh
GGA = Global Positioning System Fix Data

1 =UTC of Position
2 =Latitude
3 =NorS
4

= Longitude

22



5 =EorW

6 = GPS quality indicator (O=invalid; 1=GPS fix; 2=Diff. GPS fix)

7 =Number of satellites in use [not those in view]

8 = Horizontal dilution of position

9 = Antenna altitude above/below mean sea level (geoid)

10 = Meters (Antenna height unit)

11 = Geoidal separation (Diff. between WGS-84 earth ellipsoid and
mean sea level. —=geoid is below W(GS-84 ellipsoid)

12 = Meters (Units of geoidal separation)

13 = Age in seconds since last update from diff. reference station

14 = Diff. reference station ID#

15 = Checksum

VTG

$GPVTG,1,T,, 5.58,N,5.55,K*hh

VTG = Actual track made good and speed over ground

1 = Track made good

2 =Fixed text "T" indicates that track made good is relative to true north
3 =notused

4 = not used

5 = Speed over ground in knots

6 = Fixed text 'N' indicates that speed over ground in in knots

7 = Speed over ground in kilometers/hour

8 =Fixed text 'K' indicates that speed over ground is in kilometers/hour

9 = Checksum

RMA

$GPRMA A IILILN, IILILW,, s5.5,cce,vv.v,W*hh

RMA = Navigation data from present position
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1 = Data status
2 = Latitude
3 =N/S

4 =longitude

5 =W/E

6 =notused

7 =not used

8 = Speed over ground in knots

9 = Course over ground
10 = Variation
11 = Direction of variation E/W

12 = Checksum

GSA

$GPGSA,A,3,19,28,14,18,27,22,31,39,,...1.7,1.0,1.3*35

GSA = GPS receiver operating mode, SVs used for navigation, and DOP values.

1 =Mode:
M=Manual, forced to operate in 2D or 3D
A=Automatic, 3D/2D
2 =Mode:
1=Fix not available
2=2D
3=3D
3-14 = IDs of SVs used in position fix (null for unused fields)
15 =PDOP
16 =HDOP
17 = VDOP

24
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GSV
$GPGSV 4,1,13,02,02,213,,03,-3,000,,11,00,121,,14,13,172,05*67

GSV = Number of SVs in view, PRN numbers, elevation, azimuth & SNR values.

1 = Total nurnber of messages of this type in this cycle
2 = Message number

3 =Total number of SVs in view

4 =38V PRN number

5 =Elevation in degrees, 90 maximum

6 = Azimuth, degrees from true north, 000 to 359

7 =SNR, 00-99 dB (null when not tracking)

8-11 = Information about second SV, same as field 4-7
12-15= Information about third SV, same as field 4-7

16-19= Information about fourth SV, same as field 4-7
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fathstdoyaillasy

$GPRMC,183729,A,3907.356,N,12102.482,W,000.0,360.0,080301,01 5.5 E*6F
SGPRMB,A,,.,.11000 V¥71
$GPGGA,183730,3907.356,N,12102.482,W,1,05,1.6,646.4 M,-24.1,M, *75
$GPGSA,A,3,02,,07,,09,24,26.....1.6,1.6,1.0%3D
$GPGSV.,2,1,08,02,43,088,38,04,42,145,00,05,11,291,00,07,60,043,35*71
$GPGSV,2,2,08,08,02,145,00,09,46,303,47,24,16,178,32,26,18,231 43*77
$PGRME,22.0,M,52.9,M,51.0,M*14
$GPGLL,3907.360,N,12102.481,W,183730,A%33

$PGRMYZ,2062,£3*2D

$PGRMM,WGS 84*06

$GPBOD,,T, M, *47

$GPRTE,1,1,c,0+07

$GPRMC, 183731,A,3907.482,N,12102.436,W,000.0,360.0,080301,015.5,E*67
$GPRMB,A,.,.,.00005 V¥71

Aregn1snsasHadoys

GGA - essential fix data which provide 3D location and accuracy data.

$GPGGA,123519,4807.038,N,01131.000,E,1,08,0.9,545.4,M,46,9 M, *47

Where:
GGA Global Positioning System Fix Data
123519 Fix taken at 12:35:19 UTC

4807.038 N Latitude 48 deg 07.038'N
01131.000,E Longitude 11 deg 31.000' E
1 Fix quality: 0 = invalid

1 = GPS fix (SPS)

2 =DGPS fix

3 =PPS fix

4 = Real Time Kinematic
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09

545.4.M
46.9.M
(empty field)
(empty field)
*47
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5 =Float RTK

6 = estimated (dead reckoning)} (2.3 feature)

7 = Manual input mode

& = Simulation mode

Number of satellites being tracked

Horizontal dilution of position

Altitude, Meters, above mean sea level

Height of geoid (mean sea level) above WGS84 ellipsoid
time in seconds since last DGPS update

DGPS station ID number

the checksum data, always begins with *
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gilnsaiflilumsnaaes

FALCOM NAVI-1
(Bluetooth GPS Receiver)

U7 2.3 frginselars

71 2.4 nansmsionsonudagilnsel

jlumaideudeiugUnssioun

Anaermudyga Bluetooth Tag1dn1s§1anentsitarunuy Serial Profile



Software Interface

qUns 8l GPS NAVI-1 szuaasdayaluunasgiu NMEA-0183 fifmualay

National Marine Electronics Association (NMEA)

NMEA output messages
mswﬁ 2.4 NMEA output messages
Option Description

GGA Time, position and fix type data.
GLL Latitude, longitude, UTC time of position fix and status.

GPS receiver operating mode, satellites used in the position solution
V/, and DOP values.

The number of GPS satellites in view satellite ID numbers, elevation,
-’ azimuth and SNR values.
RMC Time, date, position, course and speed data.

VTG Course and speed information relative to the ground.
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3.1 MNIINUDITTUY

Google|Earth
it
\5! - - WebService
-~ Restaurant1
/ﬂ 5 ~ - -
~7 “{NebService C‘h‘{

WebService
Restaurant2

WebService
Restaurant3

ThaiMap Guide Server

594 3.1 uamsTnssadave sy
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3.2. MHSUMINMUITZUY Pocket PC

Use Case Diagram

. . - .
memwumﬁ:uuunﬂqquu

S Fenquayrnthueuis

«uses»
«usegh
< Fenghtstudurs duene
«uses» «Uuses» ’
7
«uses»
User
CUSESH :
assihimasuemas
guendnnlufin ermne
«uses»

Thnfuawriturey

wamsdeyaninhduemag wdnnfuans

arsRoURudasguruTivadd e

31l 3.2 nansnanalaesunsuvessyy
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ClassDiagram
FMENL
e FRESTAURANT
wr:n:;mue FBOOKING | Lo —
ding +blovers LCost YoLooN
S COrVertpointy) +bDate LN BME mdaﬁ(}
HsPﬂzl:;I:nPolm :ga‘;"fr‘im :gggfﬁ‘ FSEARCH 4 bPromoation(}
i 4 " [
*:m&gf) soMinuse rafrnshiet) they :;ﬂrest{a :
[reend(} +sedisi() [*bSaarch(} L getrestrommid()
FEOOKED
Har
node
AVAYS FoDetal) |
FRAME +hlstailRest)
s background : t-hlownload(}
¢ +arr
- )
HoAddFav() alf)
HBDstalily ' hilst()
HhvhewMap! } save(}
Hrafreshiiatf)
+sallis)

FSETTING mlw FADDREBT
:g;mﬂ FPROMOTING FMAIN vy +amphur
+flizemame FHarT cantertat :ﬁ::;:t
i shode BB ooked() *centarion +ipos
R N om0 C A R - v
+saveseting) S :Wap[} ) L range :u;w

i +bSeting) *BGPS) +type

rafranhlist!) #HsPointBon(} +izone

+5eilisi} pastabox)) tratidly
Hesetposition()

5111 3.3a Class Diagram¥993 1401413



FORM CENTERSERVICE XMLFavorite
+fAddrest [+ H+huilding
+{Booked Rae ] - placernark
+fBooking +{oken -rastaurant
HBullding oonnect()

HFavorite +getBooked{)

HList +getbuikding()

fhisin +getmapimg()

HMap +getRestPic

+Meny ?rgatrastawa{rjwt(} ¥MLSetting
+HPromaling vinsart_rast{) s passwond
+frame +Searchi) Ll
+HRgstaurart +SearchByPost) Husemname
HISearch '

-+ Setting

+oonnect!}

+showAddress .

+5huwﬂmkad[? RESTSERVICE T
+Ehowhooklng() Hourrentur

+showBuilding(} +menu rhaoked
H-ahowFavoritel) rpromotion

ahowlisi(} HE

+showhiain() ook

+showMap() Ko

+showenu()

+showPromotingl}

+showRestaurantt)

+showSesnth()

HhowSattingl)

51/ 3.3b Class Diagramv943 110 W13

34
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Sequence Diagram

WARIFIMLUIAZUNURTRETY

Lser BockelPC GBS WebSarvice
' show position&map ! ! !
! ! ! |
H | getposition . H
| | ] 1
| | " i
1 ] | 1
E E return position ‘{ i
: = A S | |
' ) ! i
| E getmap(position) :
| | i *
| ) ' i
! ! return map !
| =N T =Y ininiole) Jeleieiniulniniel . uiainininte i
: | : !
! display map,position I ' i
K- ------—-—--E k=" ' i |
1 1 1 1
i ; i I

ci : o 1 P o
3‘1]14 3.4a Sequence Diagram uﬁmmzmmuamquﬂﬂ%quu
2 2 = v o
AUV FINBIMITUTIINALALN

User PockslPG GPS ViebSerice
! show restaurant list ! ! !
S W - AR M ¢ i |
i i ) i
. ! getposition 1 H
E i . !
b 1 1 1
1 : return position | l
i e TR | i
I | i i
i 5 getrestaurantlist(position) i
| ' | i
i \ : '
! : return restaurant list !
: %_ _______________________ g ¥
|
[}

display restaurant list

U7 3.4b Sequence Diagram furvird memisusiaalndifios
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ATIRAAUATUMIN LA AUNLRIBY IR WS

Lisir EogkelPC ges WabSenice
! select restaurant ! ! '
i » | i
i I i i
' ' getposition{restaurant} '
i i ] "
: l 1 |
\ i return position I
! . S !
| l 1 l
E E getmap(:position) i
: i { "
) ) 1 :
' ! return map !
) N2 CTTTTRN T T i
T ; i i
| display map,position : / '
s : : |
| 1 I 1
| i ] 1
| i 1 |

o . [ ! o 3
31]11 3.4c Sequence Diagram A7 3900 UA LN UILAZAUAUNIIUDIHT
uassteyametuiuaiunr nwdigiuemns

User BogcketPC GPS wabSenice
! select restaurant ) : ;
| g i :
: | : :
! Y getdetail{rastaurant} '
i i l -»
i | i |
| ) return detail I
! b e XY P !
| [} ] 1
| : | :
E ! getpicture{restaurant) !
: | : g
: | | :
! : return picture '
| e |
] 1
1 i
' display detail picture '

:’é‘ |

41/ 3.4d Sequence Diagram ustaateyameluimermanwmeiems
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ser PacketPC GES WabSarvice
select restaurant ' ! '
» | I
| 1 ]
| 1 ]
| 1 |
: getmenu(restaurant} !
: : .
1 1 1
| X . )
: return menulist )
S e T i
]
I
|
1

___-4“4AW-_____T____________-__L“p_

519 3.4¢ Sequence Diagram I3UnGULIBIT U NI

Gung Ts Tusunesd ems

User PagkalPC GPS WabService
select restaurant ] : !
;J I |
| I 1
| i i
| . 1 i
| getpromotion(restaurant) '
; : v
i 3 1
1 | I
¥ . .
. return promotion list i
o m e m e fmmm i m e i

51l# 3.4f Sequence Diagram 3onq 113 Tuduvesimarms
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A =
aurunn ludneIng

select building

get building_information{building_id)

return building_information

V
-

é__.__-____________.“.,_-___

" 4" oS

aurun e ludnenis

a

g‘lﬁl 3.4g Sequence Diagram

o
TINHUDL

<
YUNATTUBINI

@

ketP

P

select favoriterestaurant

»
I
|
I
|
1
{

4
INTFUTDY

4y
HUNAITIUBTH

s

gﬂ‘ﬁ 3.4l Sequence Diagram
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3

19935 1UB NS

P
104N

IIIIIIII B 2 T Y b it

select restaurant

get restaurant desk detail
i
return restaurant desk detail

send seat request{number)
return accept / deny
A N BP0 Y [ Py LSS W W
send confirm

é_

||||||||||| BTT N U NV @0 R~~~

ask for confirm
confirm

31]ﬁ 3.4j Sequence Diagram vmefTavasi e s
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¥
b, AMITOMITIMIIYDTIMITTR e MITIUA 1A
1 3
c. amnsarirems s Tuduveshuomsiiug 1@
d. musneesntas e 14
e. musamndemisnidudr 8 ezdndszianfue s i i

1 =

A "o
Huduifiagesa)
{ o
2. flanuidhudivesi
a. fdnimsldnumiioudlfauni i
b, aunsoudluiuvesaues 1@

]
L

g W Ao Y 3 o Y
C. ﬂmwmm‘lway)amnm‘nmimEn'mwmqnﬂﬂmmmmmmﬂﬂ

thzianvesHruemsluszuu

Uszinnueadue s laomsiisnuylszinnyesomishe@ed19dssinn
up1ving)
1. Hwenslng
2. $wuesoaan
3. Fuemsanda
9 =
4. $uemiu
5. $uemsglsy

3 + a4
6. TIUAIAED
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@adoyarszinnuomsiiounsaldmudn 188nawnsilseynd 1damu)
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fIBE19NTZUINMTINOY

ﬂ'li'il'ﬂ»iﬁﬁﬂ%ﬂ«li‘]ﬂ‘i’“l‘i

Researve/Update Boo

User Send Reserve Add Researve/Update Book

4

Find Restaurant/Return Restaurant

WebService Center

]
o

111 3.5 Aszuumsmshauvensmseasmisd e s

g ¥ A Y o e Ao 1 - ¥

L RlfuTmsauniiwermisfilssuneesideing usnisduniiieImisves
Restaurant Service

5 a 19 @ ¥ 9/

2. Restaurant Service Mn31)szananauazdetoyavesdermanduIiund 4o

3. flfuimsiimadenfmemishiszghinssoaniennisud ludeyaniimseeay
ud el uinis Taunss1dsRestaurant Service

4, RestaurantServicetmatiufinnSoud ludoyatlopinvesdldusms b

WebserviceCenter
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MIAUMIIUINS

1
: Call Service/
Get Information

Restaurant
Information

User Send get
Information Restaurant

WebService Center

31 3.6 mzvrumImamammesuSmsaumiiuens

U ¥ o = Y J 3
L dlauimsGonlfusmsrunisuens
2. WebService Center Aundoyai s luuSnuhfladudwudadsdoya

HruemisiaiuandulIiungGon 1
3.3 Watu Web Service fil591Ud 117D Pocket PC taz Web Application

Weiugmiumsiouds
string checkPWD(string user,string pass)
T¥dmiunmstiududnudiy Webservice na1avasssuy Taues
Parameter
Username La¥ Password (T string
Return
string Y64 token Taudn1sguiuduga token 7t IR0z gnguihniiunguyes

o o

3 r ¥
duay fasnusuardydnual lagas lufisdrdulubouroudazass a1 oken szgnduiiy

d ar

parameter Tfuiladdufisufunsdostimstudusday
GeneralUser GetProfile(string user,string pass)
iFendeyadiudvesmndn Taeda
Parameter
Username 4a2 Password 1wl string
Return
GeneralUser 132 3@d v 0aa1¥n ﬁ'f;m;l,ﬁ u\‘l‘l'f
- Name : String %m?wmﬂm‘?ﬂ

- Usemame : String 9 username YOI AN



- Address : String ﬁﬂg

Identify : String sHerdszs1%u

Havudmiunumdeyalaaszy keyword

Restaurant{] find_restaurant(string key,string token)

Aun1iemsiues 1aly keyword

Paramter

r
=

44

key : string M1 laaunIdwemis lasauisaly key lanarodrlaeldidu

& w o
y55aludiu Taoae 1y operator AND lumisdum

token : string token #1 A9 1M 15HUIUA MY

Return

Restaurant|] Array 'immwaﬁmmmiﬁmﬁu keyword 144 Restaurant 92

¥
Usznoudautoyndane il

ID_Restaurant ; string SHap3511481¥15
.

Name : string $831HOIHIT

Type : string ¥HAZIUOIN13

Telephone : string 1wes Ins

A aw ey ! o
Address ; ‘ﬂﬂgﬂuﬂ‘lﬂﬁ HUDUaHDYAIU

O Road: string DuU
Amphur : string HuND
Zone : string vinmd Aty

District : string fua

C O O O

Province : string 19179
. . as A
O Zipeode : string swa Tsuald
Position : AMMU9YBIT1UB VT

=

O Latitude : string AU D 9
O Longitude : string A UIHUL DI
Valid ; string 011z 3 1487v15 1)
M g s .
O Va?TTUBIMITNY Webservice

O N ﬁﬂgmmﬂﬁﬁ"lijﬁ Webservice

. . ¥
Reserve : string o Url Y89 Webservice 1101113

f

18

a
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Building2[] find_building(string key,string token)
¥ = b
AUNITWMIANDIMS I 19 keyword
Paramter
key : string M 1FAUMIANDIANT Taoeasald key lduarodilanldidy

¥
i@ Taovsld operator AND lunisdum

. ™ 3 A e o
token : string token #1 1A91ANFOUTUA IO
Return
Building2(] Array 5181340y adno1n157nT90D keyword 144 Building2 92
3
sznaudiodoyadane il
- 1d: string SHAUDIRNDIATS
-
- hame : string TOANDIAT

- lat : double AN UIBLAIA

- lon : double ﬁnmﬂdﬁﬂﬁgﬂ

Placemark(] find_placemark(string key,string token)
¥ oA 3
AUMITIINIS A0 TUNOUY lae ] keyword
Paramter
key : string A1 1FAumT Taoa1u1snld key ldnared Iao 14w sandn

3!
At Tz 14 operator AND Tumséim

- = ' e . -
token : string token ‘Iflklﬂiﬂﬂm‘iﬂuﬂuﬂ’mu
Return
Placemark|[] Array swﬂﬁi’fﬂgnﬁmuﬁﬁuqﬁmﬁu keyword 14 Placemark
¥
vzlsznaudedeyanasa 1
LA =
- name : string YOADIUN
- latitude : double ﬁ1llﬂﬂﬂﬁ3€lgﬂ

- longtitude : double AHUIADITIA

Wavudmivaumdoyalagsey dumia Latitde , Longitude
Restaurant[] getAllRes(double latitude,double lontitude,int distance,string token)
Au151MII 01115 Taold @My Latitude , Longitude

Paramter
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Latitude,Lonbgitude : double e ue s
Distance : int 375 lunisdumnindumiafiszoy Tmboduwas
token : string token 7 1491AMsEUEUFIAL

Return

Restaurant[] Array 5180159093 1101413 lunnufiszy

Building2f] getAllRes(double latitude,double lontitude,int distance,string token)

Aun1s1MIAND1M3 Inele @uniie Latitude , Longitude
Paramter

Latitude,Lonbgitude : double #1111 3An©1A135

R s Qs e 1Y o ' oA =% 1
Distance : int 5ﬂlﬂuﬂ']'iﬂﬂﬁ"%']ﬂﬂ"lllﬂuﬂﬂigﬂﬂ Mwu’amﬂumm
2 el o A o

token : string token Aldanmstududinu

Return

Building2[] Array 518M5¥03ana1n1s Iuusnmfisey

Placemark(] getAllRes(double latitude,double lontitude,int distance,string token)
Aunistomsaaiudfiaoua Tavle @uimsis Laticude , Longitude
Paramter
Latitude,Lonbgitude : double AUAUIE muﬁ:ﬁuq
Distance : int S lumifumnindumefissun fimioduuns
token : string token ﬁ'lé'{ﬂmmsﬁ'uﬁuﬁaﬂu

Retumn

Building2[] Array Somsvesaa1unan luuinunszy

Wavuouy
Restaurant getrestaurant(string rid,string token)
= Y 3 Ly ¥
Liﬂﬂﬂﬂyﬁ51u91ﬂ1iiﬂﬂi$ﬂﬂ HUUAY id 3TUDINII
Paramter
rid : string THAMMOELI MOTHS
. = 3} M g Qs
token : string token $1 1491AMITUTUA AU
Return

8 ¥
Restaurant 10YaU0331UDTHII
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RMap[] getpicture(string rid,string token)

= 3 L ¥
Songdnmsznevimermialaessuy vnoag id uemitg

Paramter

rid : string SR AMIBAV LD INS

. Ay ¥ Moo oo
token : string token flAnnmstubiudinu

Return

RMap[] array 59u3ilnminienns doyanioluil

Mapdata : byte[] iWlusfoyaginm

Building getbuilding(string id,string token)

Gundeyadne1nsTasszuu winuay id

Paramter

id : string SHOMUO@YANDIANT

. vy A v ow
token : string token NIdansouduiay

Return

- ¥ =< CE- ¥, w o
Building MﬂyJﬂ‘UﬂQﬂﬂﬂ'lﬂ"l’illU‘UﬁljUim u'umgamﬂalumu

Id : string THAUDIANDIANS
R A =
name : string YOANDIATT

lat : double AUHUIAZAIA

U

=

lon : double AnIH 1083930

buildingpicture : byte[][] $18M33UAIMVBIRWNBIANT

ar

o Y e @ ay 4
floor : floor[] array mﬂyammsmazwmﬂumﬂ UADLARAIY
v o
background : byte[]n WKL IULABE T
i
id : int YLD UVTU

] 3
name : string Fo%U

© ©C © O

oo Y ® A

polygon : polygon[] Tiwmswna em1sn1eluan i
¥ [ ;
Jeyaniuluaail

B id: string Wao@vdu

. oA v

®  name : string ¥
B desc : string ATUFUIBURITU
" shopid : MINEAUSILOINITE19D9

= 4 g ¥ o
shopname : F¥931HD1HITD DY
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e

®  point : interiorpoint[] ‘i’JJ'Elmtﬁ ﬂ%"lummﬁ:u

RTITIRT polygon

Reserve[] get_reserve(string token)
Gondoyamavasdenrvisuodaundn
Paramter
. = F Y Mo o
token : string token # 1A910MTTUTUA MY
Return
3/ 3 =4
Reserve(] array Yoyamavesnwlu Jayamuluil
b 9/
Restaurant : Restaurant ‘llmal,ﬁi THaIUT
Table : int Hi e IAz o0

Time,Endtime : string $3417a171004

Boolean insert_res(Restaurant res,string token)
NYeY a3 eIMYS laeaFnmia )
Paramter
9 kY
Res : Restaurant Y9Yav0351UDIN15
- ‘=; ¥ A al -]
token : string token N ldnasdutudnu
Returmn
w o A 9 o1
Boolean HAAWSNITNUITIUDIN T iJﬂ’lL‘ﬂ'Ll
True : §13 3

False : 'bjf?n%‘i]

TmgData getmaptmg(string iduser,double lat,double lon)
A WHLTIN webserviee TAUIZULAWMINAZAYA LI0s 209399
Paramter
Iduser : string SHATITN
LatTon : double @mwaumud

Retumn

Aoy

¥
TmgData Soyaunud Idoyantoludsil
Mapdata : byte[] oyazilnin

Len : double i%ﬂ$§ﬁﬁﬂ‘ﬂﬂﬂ%’!\‘lﬂ]ﬂﬂﬂ1ﬂ
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3.4 MINAAD Web service N1e11d211)51n54 mobileREST

A W . vy ¥ g | ' . A . &
MIARADIY web service taa310TIu Project yuwln 1 Project 49 service GRVERL

" o’ = g} o 1 o o o A .
SansfumsGonldaudadfuniagvouluiwes id Inaemwis 1 UA namespace ¥ service

152naudaY class
CENTERSERVICE : amadmivdonilanduseadvwaiianai

RESTSERVICE : fatadmfuiSoniladuresdusesTaduerms

=1 @ Service
@ [34 Properties L\.S
# [« References
& % web Relferences
. &g s
i ‘ﬂ RS
=3 % ClassDiagrami.cd
* ) RESTSERVICE.cs

gﬂﬁ 3.7 Salution Explorer Tugauuod Service

L) ] . A = 9/ ! al g =
N15AAAD web service 1NDAY 1ATINTIIUDY function 1AL data type fl¥Eena1u web

4 ar 1 & o 1 .
service 1Ho W §3 Project Service i 19dumiingiluunmsSenldan web service 14

qnABIRINT web service IMuA

MIANABNL webservice NANY

Add Web Reference Url © hitp://localhost/webservicecenter/servicel .asmx

Servicel

' The fallowing operations aré supporteg. For a formal dafinition, please ceview '
1 the Gervics Pestyintian

+ el Ressree
+ anluldng &
+ And restaurant §

* aorAliRes

o find Flasemark
s freptanfmg

+ getalMeibding
= urlgadbgint

51/ 3.8 M51AL Web Reference 910 Web service NN



MHUA Webservice Properties : Folder Name : CS , Url Behavior : dynamic

CS Folder Properties »
38 % . G e e
Folder Name cs
- URL Behavior Dynamic
Web Reference URL http:/%?.u.u.u restaurant
Folder Name -

31]!.1?1 3.9 Properties Y09 Web service 014

My Instance 319 class U949 service NAT A 15%8 Folder CS

public CS.Scrvicel ¢s = new CS.Service 1(;
AIMua Url Gl‘ﬁ 197 Instance 1WA BN webservice

cs.Url = url;

BGonfladu dmTViuuAIaw checkpwd 1AUE S Username tiag Password

public string token = "";

1

token = ¢s.checkPWD(username, password);

Funiatu GetProfile A4 Username 1103 Password ioAsdayailss Fadmda

public CS.GeneralUser gu;

gu = cs.GetProfile(username, password);

50
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d r d‘. lé’
178819 Function 9949 018 CenterService wa%ﬁwumlﬁmi‘]’s’am function U949 Web service

nan

public Arrayl.ist Search{string key)

{
if (token == null} return new Araylist();
-
g ArrayList arr = new ArrayList();
try
_ l Service.CS.Restaurant[] r = ¢s.find_Restaurant(key, token);
Service.CS.Building2[] b = cs.find_Building(key);
Service.CS.Placemark[] p = es.find_Placemark(key, token);
if (r 1= null) for (int i = 0; i < r.GetLength(0); i++) arr.Add(r[i]);
if (b !=null) for (int i = 0; i < b.GetLength(0); i++) arr. Add(bfi]);
i iF (p 1= null) for (int i = 0; i < p.GetLength(0); i++) arr. Add(plil);
}
3 catch
s {
}
return arr;



MIANADNY webservice 31HOIHI

Add Web Reference Url : hitp://localhost/webservicerestaurant/service l .asmx

avigate b web ser

QD oac B

Servicel | i Garvien Found

The following operations are supported, For a formal definition, please review
the Service Description,

-servicel

updateMung

hizlig

chockResery

flocahost e

sndate@ramaiinadl s S
: - . b AddReferente |

updatefrorantion

updateMenuali

sanceliesery

g‘ﬂﬁ 3.10 N5 Web Reference 111 Web service %’mmm‘s

fI1YuA Webservice Properties : Folder Name : RS , Url Behavior : dynamic

5

RS Folder Properties k -

QS::,% iy A M i ey,

Folder Name RS
LIRL Behavior Dynamic \ _
VWeb Reference URL “http:/7/127.0.0.1/WebService

gﬂ'ﬁ 3.11 Properties 191 Web service NAN

52
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msasa Instance 910 class Y94 service NAN N 1448 Folder RS

public RS.Servicel 18 = new RS.Servicet();

o S o @ ;ﬂ‘ A'l. I ot .
81114 Url 19 0UA7 Instance 1ADIEDUADN webservice

rs.Url = url;

3.5 MAnne GPS MuluA11151ns1 mobileREST
a0 ¥ ¥ o . -3 1A . ) & 9 o
miaaneny GPS 1Aad1atlu Project Yuu1vu o mobileGPS dwmsuiamanums
l?Uﬂi%QWMWﬁﬁﬁuﬁWQQMﬂQ GeoFramework.Gps. PocketPC Taumwizirua namespace ¥0

mobileGPS 1l5znou ﬁ”llﬂ class

FGPS : paadm S eniansuve GPS

Solution "'mobileREST" {4 projects) o]
E @ mobileGPS % wh
- @ 54 Properties
t6- ik References
- [ FGPS.cs e
2y Solution Explorer |@ Class VYiew

gﬂﬁ 3.12 Solution Explorer Tug 19 mobileGPS

= 1 4 & A s
AMsAnAe GPS (WoRd class FGPS H98UNBANINIA Control Form e lhilu

Attribute U913 form FSETTING Aa1u31

(O GPS Emulator
@ Available Device
(O Specific GPS Device

Latitude Longitude
Status,

i 4 &
51l 3.13 1171904 control fGPS A3 r9diu
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A178$14 Instance 910 class FGPS 404 mobileGPS
public mobileGPS.FGPS fGPS = new mobileGPS.FGPS();
MIfruAd L e MENITAYe1 Instance 841U form

fGPS.Location = new Point(10, 144);
fGPS. Width = 220;

fGPS, Height = 140;

Controls. Add{fGPS);

Wt 149Aeri1 Latitude uaz Longitude 910 fGPS 14 form setting 114 form map

private void bGPS_Click(object sender, EventArgs ¢)
{
double lat=0,
double lon=0;
lat = form.fSetting. fGPS.lat;
lon = form.fSetting.fGPS.lon;
setposition(lat,lon);

}

Module fil%1u fGPS

Reference #1910 GeoFramework.Gps.PocketPC 911 Gl http://www.geoframe

£ o w
works.com/ il Control H1i51) Compact Dotnet Framework

n1515un 14911 GeoFramework.Gps.PocketPC #0411 1M UM Interpreter INB3DA5

¥
Event Y83 NMEA protocol Tagvziszae Interpreter Aail

private GeoFramework.Gps.Nmea.Nmcalnterpreter Interpreter;

Interpreter = new GeoFramework.Gps.Nmea.Nmealnterpreter();
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Events fﬁhﬁ“] Y049 Interpreter

void Interpreter_Disconnected(object sender,EventArgs ¢)

void Interpreter Disconnecting{object sender,EventArgs e)

void Interpreter_Connected{object sender,EventArgs e)

void Interpreter_Connecting(object sender,CancelableEventArgs e)

void Interpreter_ TimeoutOccurred(object sender, ExceptionFventArgs e)

void Interpreter_PositionChanged(object sender, GeoFramework.PositionEventArgs ¢)

msAumgUnTel GPS

o'l
Tnualumisdumigilngalll 3 madende
1. 1% Emutator n1eludaies
2. Aummazfonglnsalfiminzeauda Tuli@

3. dunnzliidongUnsaidivaies
HegulunsEudun

GeoFramework.10.Devices. Detect();
Events #7199 ¥04M15AUNIA91n58] GPS

private void Deviees_DeviceDetectionStarted(object sender, FventArgs e)

private void Devices_DeviceFailure(object sender,
GeoFramework.10.DeviceEventArgs )

private void Devices_DeviceDetectionExceptionOccurred{object sender,
GeoFramework.ExceptionEventArgs e)

private void Devices_DeviceDetectionCompleted(object sender, EventArgs e)

private void Devices DeviceDetectionAttempted(object sender,
GeoFramework.10.DeviceEventArgs e)

private void Devices_DeviceDetected(object sender,

GeoFramework.IO.DeviceIventArgs ¢)
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3.6 MIAafne MAP 1D SETELLITE 199 GOOGLE malua1sunsu

mobileREST

= ! as 3 ] ’ . Qe o
A15ANADNY Map Google 1da¥1318f% Project ¥ Iny 49 mobiteMaP §im3L
famstumsSonlrnuileddy Tunsugasnanin Map Taomniz1Mua namespace 50

mobileMAP52N0VA8 class

FGPS : Aaa Control NUAAINBNIN Map Google

texture.cs : AMANAIUBIAUTEABUVBININ Map TUUARE Texture

solution Euﬁidrer - Solution ‘mabileREST! {4 p... »

el

| & ¥l mobileMAP
| | @ a4 Properties
' @~ &3 References
B 3 CMAP.cs .
__ 4] testure.cs o
|

&y Solution E:-:pln_ref “i@tlass View

1 3.14 Solution Explorer 14a7%¥84 mobileMAP

ATaie Instance 910 class CMAP 989 mobileMAP

mobileMAP.CMAP ¢cMAP,
mstviuad e auliaved Instance A3 lU form

cMAP = new mobileMAP.CMAP();

cMAP.Location = new Poin1(10,30);

cMAP.Width = 220;

cMAP.Height = 220;

MIAoYagN W satellite 910 URL UD¢ Google

- 3% AWKHY URL
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=l @ A o Y = a
O Gun¥led Wiosuaal [@991983 ¥4 texture Tug1lv0L ANAY

public int lattoblocky(double lat)

public int lontoblockx(double lon)

O Guneadu INBR UM WY server NUTNT texture VINAVE1IE

figameeniin
public int getserver(int blockx, int blocky)
o Buniledu ednnauthiiaaviiedaldeglugilvos UrL
public string getkey(int blockx, int blocky)

¥
MsEnsHaeInawd 1994 texture MW URL Hndnnsaail

m*n"lﬂfn mﬂEJEIEJ‘H o4 url “http://kh0.google.com/kh?n=404&v=4&t="

“ {19 N 1AUS IMUDI World Map

File Edit \ﬂuw Fworites Tools Hdp

111 3.15 N 1AM url hitp:/kh0.google.com/kh?n=4048&v=4&t=t
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1 o t w Y o4 i 4 '
Tummaznseonilu 4 dau dail iioidesnindrlgluadledauniialu 4 dau

o Y { |
nidifendIsnusNdesnisszydeasliliu URL

U4 3.16 namaFn Iz ISHLNE WUDA texture 1D Zoomid1 hilgseaziBuameludiuoy

v ¥

$idoems ummszilnmmm ludavmes o Aedmvammvesgnvidy Wi «

1 g a Aa ¥ aw  da
AONYYN url LﬂNﬂuﬂgl‘lﬂHﬂﬂWﬁﬂﬁzﬂ

q1l#i 3.17 A 1A ndudeon r 9218 url hip:/ikh0.google.com/kh?n=4048&v=4&t=1r
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gﬂﬁ 3.18 N Idana o trstigesrrqtqreers 12 18 wil

http://kh0.google.com/kh?n=404 8v=4 & t=trstiqssrrqtgrrrrs

AHAIE 910 1 ud 98T 1 texture DMAI texture NUsEAaufUITLAW
g szdea1nminivanIt1ede extre Aidafumndhaie wl uozsihuueaawnaly
form 1p0 19 WebRequest iife 4 url ldvedoyannain server 493 google A1umaionld
Aefsud e Tanda k Ao url 515 H@1n0U819519 toxture 12 sl ADWINGIAY server 7

< N
A 1 ud)

public void setkey(string k, int slot)
{
if (key = k)
§
key =k;
it {slot < 0) slot +=4;
p.Image = null;
p-Hide();
wReq = WebRequest.Create("http://kh” + slot +
" google. com/kh?n=404&v=4&1=" + key);
[AsyneResult r = (JAsyneResul)wReq. BeginGetResponse(new
AsyneCallback(RespCallback), this);
i
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11 sourcecode MUY 11UN13 50N WebRequest Taod19u Tvua Asychronous JEY

1312 Callback Function 115995Un135711911408 19515 Response AALIN

private void RespCallback(1AsyncResult r)
{
texture t = (texture)r. AsyncState;
iry
{
t.wResp = (WebResponse)t.wReq.EndGetResponse(r);

Stream data = t.wResp.GetResponseStream();
t.p.Image = new Bitmap(data);
data.Close();

t.wResp.Close();

}

catch

{
t.wReq.Abort();
tkey ="x";

}

1110185 Response ndnInsudayaiildin adrailuninlave1fiy Class Bitmap

ilaadioyaiiiu 1mage ot luuannaly form Aol 1aeld Picture Box @0 1 texture
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NITNaaaIIaZHan1INAaod

4.1 UTHAOUMS Config Device GPS

silfi 4.1 dgiinsel Grs Aildnanes

Tap Menu File/Configure/Emulator Properties

vz ldmihaediagl

Emulator Properties @|Xl

e

[ Generat | Display | Netwark | Peripherals’|

! i

Serial port o
coms

| Serial port.1:

Serial port Z: .

l(Du not map)

i Creste text congole window for serial port 1

o JI o]

51l 4.2 wihe e mua Serial port 815U Emulator
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F . 3 i ¢ g H .
vingt 1¥idon Serial port 0 1114 Com portiivz 1dam daudaod1alugyl szidanserial com 5

4.2 nuudaeanlFlumsinuuedlsunsy UM Emulator

] . ,_.g’ H w
dioidla Tal51n51 Mobile Restaurant Yuu17usn szudasniiiamves ldsunsudsgald
4 a ¥ A A o A Vo R Ao A )
4.3 Tavazgdnuihmhamanotuiumsreuaont web service n30is manaaesiildapun

=) nlny A ] o . 4 3 [T | 7] 5 ¥ ’ 3
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