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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 LMIS 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 System) or the Bluetooth GPS.
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¢ AAM - Waypoint Arrival Alarm
e ALM - Almanac data

* APA - Auto Pilot A sentence

] PB - Auto Pilot B sentence

.
v

OD - Bearing Origin to Destination

.
[ve]

C - Bearing using Great Circle route
¢ DTM - Datum being used.

¢  GGA - Fix information

o GLL - Lat/Lon data

.
)

SA - Overall Satellite data

|

-
(]

SV - Detailed Satellite data

¢ MBSK - send control for a beacon receiver

e MSS - Beacon receiver status information.

¢ RMA - recommended Loran data

¢ RMB - recommended navigation data for gps

¢ RMQC - recommended minimum data for gps

e RTE - route message

¢ VTG - Vector track an Speed over the Ground

»  WCV - Waypoint closure velocity (Velocity Made Good)

¢+ WPL - Waypoint information
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o  XTC - cross track error

» XTE - measured cross track error

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

Tun30e51 gps 1ednziididsfieuie

« HCHDG - Compass output

e PSLIB - Remote Control for a DGPS receiver

d o 1 o o | - a
FIRIsuUagAvoN NMEA ﬁﬂ N9IYH 2.3 ﬁ“lﬁ’l.wumimeﬁmuﬂﬁuﬂmﬁ‘vn»ﬂu

W T lwalsz Toanaedse Toa
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M1319A 2.2 NMEA 2.0
fName Garmin [Magellan [Lowrance Notes

GPAPB |N 1Y Y Auto Pilot B

bearing, origin to destination - earlier G-12's do not
|GPBOD [Y N N
5 transmit this
lopGeAaly vy Y fix data

|GPGLL |Y Y Y I.at/Lon data - earlier G-12's do not transmit this
’ . overall satellite reception data, missing on some Garmin
IGPGSA Y 1Y Y _

' models

GPGSV |Y Y % detailed satellite data, missing on some Garmin models
GPRMB_Y Y Y (minimum recommended data when following a route

GPRMC |Y Y Y | minimum recommended data
; . route data, only when there is an active route. (this is
|GPRTE Y U u
sometimes bidirectional)
g |waypoint data, only when there is an active route (this is
1GPWPL, |Y Y U

sometimes bidirectional )
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M9 2.3 NMEA 1.5 9ilaselunades lusesSudy NMEA meieu 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 ;0 waypoi;; using great circle route.,

GPGLL Y 1Y lat/lon - earlier G-12's do not send this

: GPRMC Y N minimum recommend data

| GPRMB 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)

éGP)(TE 1Y Y |cross track error

jUuvrvenlizlun NMEA 1083 fil¥ludn GPs

RMB
$GPRMB,A x.x,a,c--¢,d--d JlL1e,yyyyy.yy.Lg.g hhiij*kk

RMB = Recommended Minimum Navigation Information

fam—y

= Data Status (V=navigation receiver warning)
2 = Crosstrack error in nautical miles

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

= Origin waypoint ID#

= Destination waypoint ID#

=NorS

3

4

5

6 = Destination waypoint latitude
7

8 = Destination waypoint longitude
9

=EorWw

10 = Range to destination in nautical miles



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, L a,yyyyy.yy,a,x,xx,x.x,6x,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 WGS-84 ellipsoid)

12 =Meters (Units of geoidal separation)

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

14 = Diff. reference station TD#

15 = Checksum

VTG

$GPVTG,t,T,,,5.55,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 goed 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

SGPRMA A, IMLILN LW, s8.5,ccc,vv.v,W*hh

RMA = Navigation data from present position

23



1 = Data status

2 =Latitude
3 =N/S

4 =longitude
5 =WIE

6 =not used

7 =notused

oo

= 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=Automatie, 3D/2D
2 =Mode:
1=Fix not avaijable
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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GSVY
$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 number of messages of this type in this cycle
2 = Message number

3 =Total number of SVs in view

4 =SV PRN number

5 =Elevation in degrees, 90 maximum

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

7 =8SNR, 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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davenadeyafilisy

$GPRMC,183729,A,3907.356,N,12102.482,W,000.0,360.0,080301,015.5,E*6F
$GPRMB.A,,,,..10\ 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

$PGRMZ,2062,£,3*2D

$PGRMM,WGS 84*06

$GPBOD,,T, M, *47

$GPRTE,1,1,¢,0%07
$GPRMC,183731,A,3907.482,N,12102.436,W,000.0,360.0,080301,015.5,E*67
SGPRMB,A.........,.\ V¥71

drpemsneasiadoya

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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0.9

545.4M
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

8 = 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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FALCOM NAVI-1
{Bluetooth GPS Receiver)

31l 2.3 gilnselaps

ji 2.4 nansmsisousofudgilngel

! P o
umsireudenuginseidug

AnADHU A1 Bluetooth Taaldn1sd1anem sty Serial Profile



Software Interface

Unsaisu GPS NAVI-1 vzuanstoyaluuinsgiu NMEA-0183 fifvualay

National Marine Electronics Association (NMEA)

NMEA output messages
m'm?'l 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
y/, and DOP values.
The number of GPS satellites in view satellite ID numbers, elevation,
GSV 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 MATWYBITUY

WebService
Restauranti

WebService
Restaurant2

WebService Map

\

WebService
Restaurant3

ThaiMap Guide Server

U 3.1 namsInseaivesssuy
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3,2, FIHSUMSHUUITZUY Pocket PC

Use Case Diagram

. . - +
lmmmwwua:uauﬂﬁﬂuu

Fungungradiuews

«uses»
«USEEY
- ,
FumFuemnaionlndife 7 Gonghlsludurnduawis
«uses» «USes» ’
r
«USES»
Liser
aLsesn» '
Los agsffrrndruenmng
(USes»
guuuﬁnﬂuluﬁnaqnqr
aUSES»
«Uges» ‘

thdnk ey

usmsbayanialufuers Mutanfuamas

CIEETATE LI IR IR DR VR

U 3.2 namananalaezunsuvessuy
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ClassDiagram
FMENU :
e FRESTAURANT
FRUILDING FEOOKING L Mods =
+buiding +hCovers HGost
+cun,| mnpa' mn i‘bDﬂtﬂ me MMM:?}Q(}
isPoininRoly() *bDuration +Suggest FSEARCH |  pbPromotion()
rsatbuilding() +bHour +Typs +bVievemap()
+showfioor(] +bMinute raTrashisy ) ey esatrest])
Feendi) +satist{) +hSearchi) +atrastirommidd)
FBOOKED
FFAVORITE lvarr
Crart Hhiode
+Mode NN el |
30 FRAME +bletalRest)
HoDetail() +background g - - nload()
ﬁa‘fm} ey FLIST :gﬂ;““mﬂ
ﬂm 3 . parr —— "’M
wﬂhlmo ' HDACOF avl) madﬁ)
sava) HbDatali) erofreshilst()
Fhviewhap! ) Haave()
L+ rafrashlist(}
+salliat()
FSETTING miup FADOREST |
:gs FPROMOTING FMAIN P +$m_p:2ur
. L tisticy
e | T | o | e
e +Description Eesgkad) et +pos
loaSemng() ehFavoriie() #mapheight iprovirice
b savesating{) e b ihap(} it '
it bSearchi) prange Horgg
5top +oSetting!) FBEPS() Liyne
+efrapblist() | sFoitBow) rizons
+aatlistl) +p:tstﬁbmﬂ \ Ceaddly
5| pﬂlm

UM 3.3a Class Diagramv033 4911713



FORM CENTERSERVICE XMLFavorite
+TAddrast e Hbuilding
+TBooked aaslt] -placemark
+Booking H ke =nestaurant
*’EU"&H‘E .}wmm{)

HFavoriie b+ getBooked!}

HList 1+ getbuliding()

+Main +gatmaptmg()

+Map +gatRestPlcl)

Hideny *33U&stawamﬂ XMt Setting
+HPrommoting +insan_rast() +password
+frame L Baarchf) Hur]
+Restaurant +SearchByPost) FHusemanme
+HSearoh

H+Setling

+oonnact{}

+showAddress

+5huwﬂoukadt? RESTSERVICE i B
+showbookingl) +ourmentur ;
shawBiiding ) +meny *hooked
H-ahowi avorited) Hoprarmiation

ahowkisi(} 15

+showhain() - hooki

+showMap() Ko

+showiienu()

H+showF romotingd)

+ihowRlestaurant])

FrshowSearch(}

rshowSeting()

5# 3.3b Class Diagramvpad MO M3
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Sequence Diagram

WA AR AT WL TA91TY

Lisar PackelPC GES WabSanica
' show position&map ' i |
T » | |
: i ) l
H ! getposition ! :
1 1 ) i
] I -1 1
j | | |
i i return position i i
! A Sy, : !
] ] | 1
: : : :
i ! getmap(position) :
i ; ' *
| | | |
! ! retum map !
| &5 =Py bz NN |
| | | :
! display map,position ! i !
oo mm oo ! ! !
1 1 1 1
1 1 1 ]
1 [} 1 ]

q' . o T -:i @
31]7] 3.4a Sequence Diagram uﬂﬂamuwumazuwwﬂwuu
2 v - o
AU EIMATITIINs IR

User BokelPC GBS WenService
! show restaurant list ' ! !
. ¥ i |
1 1 1 |
1 1 ) |
) ! getposition : j
| | A :
) ] I i
] ) 1 1
| I return position | i
: ?” NS ! :
] I I I
1 | ! :
i E getrestauraqtlist(positiun) !
| . i *
| | | !
! ! retum restaurant list !
: }%.‘ _______________________ g ]
|
]

514 3.4b Sequence Diagram fumiimemisuinnlndifes

35



36

ATIAARLATUMH LA AUNLRTEIF1MB M3

Usar PocketPC ars WebSerce
! select restaurant ! : !
: » i :
| : i :
| ) getposition(restaurant) :
i i 1 "
| I | l
: I return position I
! S e !
i | i l
: getmap(position) |
) i | ¢
) l i I
: : return map :
: TN s s R N\ |
i f i i
| display map,position j : :
s e : | |
| 1 | I
| 1 I I
| i I |

d' . e ] o 3
gﬂ‘n 3.4¢c Sequence Diagram AT19XDUA A UILASAUNRYZTIUBTHIT
wanstayanaluiueimns nawdieiuemns

Lisar BackelPC GPs WabServce
: select restaurant ! 1 |
; g | I
j : getdetail{restaurant) :
: | : »
i 1 | 1
i I | 1
| I return detail I
| DI -, o A — !
l | i i
E i getpicture(:restaurant) i
: i | "
| | : :
! : return picture |
| e i
| i
i display detail picture !

:,e |

91/ 3.4d Sequence Diagram uermateyameludmermanmmeiens
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User PacketPC GPS WabSarvice
select restaurant ' } |
# | 1

I i ]
| 1 ]
| 1 I
H getmenu(restaurant) I
i i »
1 ]
1 [
1 .
: return menulist
Koo mmm o mmomms oo R e e L e P
b
r
|
1

_________--_____T______-_““-________

gﬂﬁ 3.4e Sequence Diagram L'%‘ﬂﬂﬂgm_wm%’mmms

iFung T3 Tuduvoad nomts

User PacketPG GPS WabiSarvice
select restaurant ! ; !
» 1 |
| : |
¥ getpromotion(restaurant) '
; : "
i ] 1
1 | I
| return promotion list i
Y s T 2 = P\ P f A— !
I
I
display promotienlist i

5/ 3.4f Sequence Diagram i3ung T1)s Tuduvesimemis
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¥

1199995 1UD NS

A
TN

select restaurant

get restaurant desk detail
i
return restaurant desk detail

send seat request(number)
1
i
return accept / deny
AR, AR o) I Sy LS W W

K=

ask for confirm
confirm

—————— -

send confirm

||||||||||| F YN BN 4.9 W a2V

[}
o oW

51 3.4j Sequence Diagram 989MIlIVBIS MO INIS
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A0 19N TZUIUM TINNH

MI9INNI3UB IS

Researve/Update Boo

Restaurant Service

User Send Reserve Add Researve/Update Book

4

Find Restaurant/Return Restaurant

WebServie Center

»
o/

11l 3.5 AszUaumsmahaueuImssesiisi e

¥va ¥ a 4 ] A A = g/

1. AlFuimsdumfruermisifissunvesidediy uimsdumiuemisves
Restaurant Service

5 a v 9 ) ¥ 9

2, Restaurant Service i 1sUsznananazdedoyavesdmormanaulduadldou

3. glFuimniimsdeniuemsiiszhimsseaniennisud ludoyaniinmsees ]y
udTau14usns Taunse 1) daRestaurant Service

4. RestaurantServiceWmstiuiianioud ludoyailogiuvesdldusms Tlds

WebserviceCenter
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MIAumNIUeImI

1
Call Service/
Get Information

Restaurant
Information

User Send get
Information Restaurant

WebService Center

71 3.6 nszvIMIMItwenEnsAunIiue s

W 9 = = ¥ e~ ¥ ¥y
1. FldsmsGonlfuimsdumsduens
2. WebService Center Aunideyaiuemis luuSnafiglydadwudadidoya

SuemmsianuandulIfundGunly
3.3 W% Web Service HFNUTIMTU Pocket PC Uaz Web Application

Hesusmiumsitense
string checkPWD(string user,string pass)
Tdmiunistuiudnudiy Webservice natauadszuy lavas
Parameter
Username U Password 1 string
Return

. a o d { 4 = '
string Y04 token lautn1sdududusa oken 7l Idvzgnguinuuiunguyes

¥
Q) & o

9 o o @ o ar i ] ] q’: 1
duav dBnysuasdgydnyol lagaz lulisdhdu luigouroudnzads fl oken szgnduiiy

o A e ow

@ Ao o Y ]
parameter TUAUHdFufisuduszdodimstududiau

GeneralUser GetProfile(string user,string pass)
Fendoyadudivesdnin Tavds
Parameter
Username 440% Password 11u11111) string
Return
Y-S ] Qs o =9 o J
GeneralUser U380 7UA0098 0150 vvoyasiy
- Name : String ¥oa59v03aIEn

- Username : String 9 username YD AUIFA



- Address : String ﬁﬂg'

Identify : String sHats231%5U

WatudmTudumdeyalasszy keyword

Restaurant{] find restaurant(string key string token)

¥
AunTeMI U 181Y keyword

Paramter

r
(=3

44

key : string AN AWM WM Taaamisold key lanatod 1 TaglHdy

4w & 5 P
3l Taoaz 1% operator AND Tun1sAUMA

- iy AW ow
token : string token w“lﬂmnm'itmuumﬂu

Return

Restaurant[] Array 3180150845 1491115 059D keyword 11 Restaurant 98

4
Usgneunledoyadane lalil

ID Restaurant : string 3 Wavedime1ms
-
Name : string T3 1UDIHIT
Type : string ¥HATIUOIHNIS
o
Telephone : string 1187 Tns

¥ [ as

Address : iogiwowns i magauaumfr
O Road : string O

Amphur : string BUND

Zone : string u?nmﬁﬁ1 Aty

District : string fiua

C O O O

Province : string 91
. . ar A0
Q Zipcode : siring svie lsudio

Position : @HUIUDIFTUDING

-

O Latitude :string  #UIMH4 DZAY
3

O Longitude : string AN NDITYA

. . 3 =
Valid : string THTHUSITUDIHIT U
O VA 1ue MmN Webservice

O N ﬁﬂgmmﬂﬁﬁ‘lijﬁ Webservice

. . ¥
Reserve : string A8 Url Y84 Webservice 31UDIH13

A
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Building?2[] find_building(string key string token)
ki -~ 3
AUNITWNIANDIAS 18 1Y keyword
Paramter
key : string MA1FAUNIANDIAS TReean50 1Y key Tdnaredilagldidu

¥
raniludiu Tavesld operator AND Tunisdum

. iy ¥ A o e
token : string token # 1A91ANTUUEUAIAY
Return
Building2[] Array 516m139030fn010159 397U keyword 1 Building2 1z
¥
Usgneudsdoyasne il
- Id: string S¥Ave9ANE1IANS
\ A 4
- name : string TANNDIATT

- lat: double AWK UIRTAA

u

-

- lon : double ANHHIDITYA

Placemark[] find placemark(string key,string token)
Aursemsaondioun Taeld keyword
Paramter
key : string M1l 1%8um Tasawisald key l@naesi lnsldiuassandiu

3
a2ty Tawazld operator AND lumsdnm

7 =y ¥ A e oW
token : string token 11 1gvInM3tuiudIAY
Retum
Placemark[] Array 71013 Joyadn1ufiou Nns i keyword 1u Placemark
E
wlszneudaudoyaddo 11l
.3 d
- name : string ¥YOAATUN
- latitude : double ALMUINTAYA

- longtitude : double ANINLINDITYA

HavudmivAvwmdeyalagszy dumiia Latitude , Longitude
Restaurant{] getAllRes(double latitude,double lontitude,int distance,string token)
AUMIS M3 U011 Ao ld @1iMUa Latitude , Longitude

Paramter
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Latitude,Lonbgitude : double dunvswmens
. . o el o o 1A = ' =]
Distance : int 570 lumMiAumInIndurianseuy Tnuioduwgs
token : string token #1 1aRIAMTHUTUA A
Return

Restaurant]] Array 3100154095 1001713 luuTnuiszy

Building2{] getAllRes(double latitude,double lontitude,int distance,string token)
AuN151wmMIAnD1N3 Tnold dumiie Latitude , Longitude
Paramter
Latitude,Lonbgitude : double MunUIAneIng
Distance : int 3e3 lumadumnngwmusnTzuy Irndedhumuns
: 4' E ] o o
token : string token Alanmstududanu
Return

Building2[] Array 10M15¥03An01013 THUT MMy

Placemark{] getAllRes(double latitude,double lontitude,int distance,string token)
Aunistomsaeufioua Taold dumiia Latwde , Longitude
Paramter
Latitude,Lonbgitude : double ﬁumﬁmmuﬁﬁuq
. = ar A Y o ' A = 1 <
Distance : int FanlumsAumInAIMUINT UL Bviedlung
token : string token fldvinmstududey

Return

Building2[] Array S1omsvesamunouluuinuhszy

ety
Restaurant getrestaurant(string rid,string token)
GondayaFiuems lasszuy vaneae id e
Paramter
rid : string SHaAMINB@RYIUEIHT
token : string token ﬁ"lﬁ’mnmiﬁuﬁuﬁ'mu
Return

8 ¥
Restaurant 1909033 1UDIH1T



RMapl] getpicture(string rid,string token)

= b L, ¥
Liﬂﬂ;ﬂﬂ?ﬂﬂﬁ%ﬂﬂ‘ﬂﬂuEJ'I‘HTiTﬂUSﬁJU HUIAE id 31U 1T

Paramter

rid : string SWaAnINoEY oINS

B A o Ao o
token : string token 1 1ADINMTTUEUA AU

Return

RMap{] array 53gnm$uemis deyanieludl

Mapdata : byte] ifludioyazinm

Building getbuilding(string id,string token)

~ 3/ =3 .
L'iUﬂﬂJE]Sgﬂﬁﬂﬂ1ﬂ'liTﬂUiS‘Ll1J HULGY id

Paramter

id : string SHAMINAAVANDIANS

. Al oy = T Y
token : string token 91 19910 58U UA AL

Retumn

. 3/ = o =y 3 o ;
Building Yoy auesanernsuuauysel doyanioludail

Id : string SHaURaRn0IANT

. A =
name : string ¥8ANDIAT

lat : double A LM 1UIALATA

lon : double AW1HYIA0337A

buildingpicture : byte[][] 919M35 31N MYBIRIANDIANS

1 4
floor : floor{] array Yoyavawdazsunielufin idoya

c O O O

polygon :

4t

¥ -
background : byte[1n1vutmuA Tuudazdu
3
id + int HUUEUIY

r 14
name : string Fotu

foyanioludsil

. . /
id : string HWW@YITU
L AW
name : string Y931
desc : string AruFinsunadu
. 3 Y o
shopid : HUNEDUTDTUDINITOID

& g ¥ o
shopname : ¥9I1UBIHITD19I0Y

47

polygon[] T1wMIARAT e mIsn18luAn T



48

" point : interiorpoint[] YoyARAAS LD INITITY

r'flmmfu polygon

Reserve[] get_reserve(string token)
Sundeyanseesiteevitsusimgn
Paramter
. = 3y A ogr oo
token : string token # IA9INNITOUTUA AL
Retumn
Reserve[] array doyamsvesnolu deyanioludl
¥ 3/
Restaurant : Restaurant UVBUDIIHDINIG
o A
Table : int HIWIAY 1A N004

Time,Endtime : string 2317109

Boolean insert_res(Restaurant res,string token)
A 9 a5 oW
mudeyadem lnsangana
Paramter
9 kY
Res ; Restaurant VBUAVDIITUDINE
- ~ ¥ P -V 7]
token : string token w"lﬂmﬂmsuuaumﬂu
Return
w o A 9 1
Boolean KAAWSMItAN3 101113 At
a d
True : 159

1 q l:‘
False : "lumm

TmgData getmaptmg(string iduser,double lat,double lon)
AeMmIHUTIIN webservice TaBszUUA WU AZAYA Lz nD9Ten
Paramter
Iduser : string SHA@UIFN
Lat,Lon : double dumtiaunudi

Return

ooy

134
TmgData Yoyaunud Jdoyantoludsil
Mapdata : byte[] Joyaginn

Len : double szaimiinnunievesnv
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3.4 M3AAAD Web service Nelud11)s1n51 mobileREST

a 1 e o 3 1 : . o
MIARARDAL web service laa31idl1 Project Y Ina 1 Project ¥ service &3

o o - oo 1 o3 oo o . .
ﬁ)ﬂmiﬂ'ﬂﬂ‘lit‘iﬂﬂi‘ffﬂuﬁﬂﬂﬂmﬁ"l»‘l“[‘ll'ENLT]JL“li'EJi’JﬁIﬂtth”lzﬂW“r‘ruﬂ namespace ¥o service

i52na1818 class
CENTERSERVICE : naradmiuSoniladsuveaduiaes Janans

RESTSERVICE : aatadmiusunflatusesdused danieinis

=h ﬁ@ Service
@ [5d Properties l}
@ i References
& 4% Web References
S ﬁ;‘:; s
#¥: RS

o

% ClassDiagrami.cd

&) RESTSERVICE.cs

gﬂﬁ 3.7 Solution Explorer Tuaamueg Service

3RARE web service (HoR1 15931908 function LAY data type 7111500974 web

: o = ] v .
service HB1H 9 Project Service i 19dumIinguumsSenldan web service 1d

gnABIRILi web service UM

M3AAABNL webservice NA14

Add Web Reference Url : http_://1ocalhost/webservicecenter/service1.asmx

] s b e
i i

The felawing operations sra supported. For a formal dahnition, pleasa review
the Errvice Bostiintion

* nob. Resarye
® aaliiden R
» End resturant i

* gntAYRes

« find. Plasemark

+ feptanima

+ setalifuliding

» uabgudbpiny g 9 P g ?:.:_ . .

51/ 3.8 N340 Web Reference 910 Web service NAY



MY UA Webservice Propertics : Folder Name : CS , Url Behavior : dynamic

€S Folder Properties "

Folder Name cs
URL Behavior Dynamic
web Reference URL http://tg'.'.u.u.tf restaurant

Folder Name _‘

Uid1 3.9 Properties Y83 Web service AN

M3 Instance #11 class YD service N1D71I ﬁsl‘ff}‘dlfﬂ Folder CS
public CS.Servicel es = new CS.Servicel();

fviva Url In AU Instance Lﬁm%'am{ﬂﬁu webservice
cs.Url = url;

ﬁﬂﬂﬂﬂ‘f;'u dmsvtuiudinu checkpwd 1a8e9 Username tia Password

public string token ="";

token = cs.checkPWD(username, password);

) @ 1 A‘-'i &£ 9 a1 7]
158NNI%U GetProfile IﬂEJ’G’N Username (0% Password LWBﬂﬁﬂJﬂNﬂﬂﬂiz‘)ﬂﬁ’mﬂ’J

public CS.GeneralUser gu;

gu = cs.GetProfile(username, password);

50
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o | & . .
f788149 Function ¥84 718 CenterService ﬁﬂ%’nwmﬁuﬂﬁl‘i’fuu function Y93 Web service

NanN

public Arrayl.ist Search(string key)

{
il (token == null} return new ArrayList();
-
w ArrayList arr = new Arraylist();
y
Service.CS.Restaurant{] r = cs.find_Restaurant(key, token),
Service.CS.Building2[] b = ¢s.find_Building(key);
Service.CS.Placemark[] p = ¢s.find_Placemark(key, token);
if (r 1= null) for (int i = 0; i < r.GetLength(0); i++) arr.Add(r[il);
if (b !=null) for (int i = 0; i < b.GetLength(0); i++) arr.Add(b[i]);
4 if (p = null) for (int i = 0; i < p.GetLength(0); i+ +) arr.Add(p[il);
}
5 catch
¥ {
}
return arr;



MSARABNHYU webservice $1491M13

Add Web Reference Url ; http:/localhost/webservicerestaurant/service | .asmx

Add Web Relerence

Lond ifick-Add Refereice o

Servicel

the Service Description,
* updateMeny
s helig
s chokResaoy

e pidatefremnaticesl

L]

npdatafrentinn

getMenuPictureall

* gancelResery

undateMoaudh

The following opsrations are supported, For a formal definition, please review

S

gﬂﬁ 3.10 N5INN Web Reference 117 Web service %’mmmi

IMUA Webservice Properties : Folder Name ; RS, Url Behavior : dynamic

RS Folder Properties % >
p2ih)
“Folder Name RS
U_R.I._Behavior Dynamic
Web Reference URL http://127.0.0.1/WebService

gﬂﬁ 3.11 Properties U483 Web service NAN

52
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msadn Instance 910 class Y94 service NA1 N 140 Folder RS

public RS.Servicel rs = new RS.Scrvice1();

o 3 as ar A‘I A‘l b .7} .
TMHUa Url 114 1197 Instance IWBDITOUFA DN webservice

rs.Url = url;
~ I o .
3.5 MiAane GPS MuluA1llsunsy mobileREST
= L] ol J 1 4 a G ot Lo
nrsanaoiy GPS 18a1ailu Project Yuun 1 #o mobileGPS dmsvian1siums
Fonl#uafHua19103 GeoFramework.Gps.PocketPC  1aBIRWIZHMUA namespace ¥0

mobileGPS ﬂﬁ&ﬂﬂ‘uﬁ’w class

FGPS : aaadmsuSonilinsuuol GPS

Solution ‘'mobileREST" {4 projects) o
&~ g% mobileGPs [% 2

- 24 Properties

© @ [l References
i © @ [§ FGPS.cs 0
|la50|utinn Explorer I%EI&SS'WEW ) %

gﬂﬁ 3.12 Solution Explorer 111999 mobileGPS

-\ : 2 4 .
MIAaAn GPS (WeAd class FGPS F4AUNBANIIA Control Form i1 lhily

Attribute 499 form FSETTING Aalujl

() GPS Emulator
{® Available Device
() specific GPS Device

Latitude Longitucle
Status,

i o 4
51/ 3.13 n11A 1904 control fGPS Hiad19diu
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A3 % 14 Instance 211 class FGPS 984 mobileGPS
public mobileGPS.FGPS fGPS = new mobileGPS.FGPS();
AMIMTHUAR UYL SLOE AN ANIAYSY Instance 11U form

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

fGPS.Height = 140;

Controls. Add(fGPS);

Hatun14man Latitude 1ag Longitude 910 fGPS v form setting 14U form map

private void bGPS Click(object sender, EventArgs e)
{
double lat=0;
double lon=0;
lat = form.fSetting fGPS.lat;
lon = form.fSetting. f{GPS.lon;
setposition(lat,lon);

}

Module #1914 fGPS

Reference #1910 GeoFramework.Gps.PocketPC 91 nu ey http://www.geoframe

é o L
works.com/ il Control d1i51 Compact Dotnet Framework

nsfonldau GeoFramework.Gps.PocketPC doaf1viua Interpreter WoT0951
t

Event 483 NMEA protocol Taovzlszme Interpreter Aatl

private GeoFramework.Gps.Nmea.Nmealnterpreter Interpreter;

Interpreter = new GeoFramework.Gps.Nmea.Nmealnterpreter();
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Events Gh\‘l'ﬂ V04 Interpreter

void Interpreter_Disconnected(object sender,EventArgs )

void Interpreter Disconnecting(object sender,FventArgs e)

void Interpreter_Connected(object sender, EventArgs e)

void Interpreter_Connecting(object sender,CancelableEventArgs e)

void Interpreter_TimeoutOccurred(object sender, FxceptionEventArgs e)

void Interpreter PositionChanged(object sender, GeoFramework.PositionEventArgs e)

msAungUnTal GPS

Tnualumsdumigilnselll 3 madenfio
1. 14 Emutator n1elud s
¥ = ¢ [ sy
2. AumuazdonginieiiminzandaTuia

3. dunwazlmifongiinsaidroaiuna
HaduTunmaSudumn

GeoFramework.10.Devices.Detect();
Events #1199 ¥83n15Aun1@ag1nsel Gps

private void Devices DeviceDetectionStarted{object sender, FventArgs e)

private void Devices_DeviceFailure(object sender,
GeoFramework.I0.DeviceEventArgs e)

private void Devices_DeviceDetectionExceptionOccurred(object sender,
GeoFramework.ExceptionlEventArgs ¢)

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.DeviceEventArgs )
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3.6 MIfaaa MAP 11 SETELLITE 9939 GOOGLE meluadsunsy
mobileREST

= U - é’ L] 4 o o
A15ARADNY Map Google 1da5 18U Project YU Iny ¥a mobileMAP F1my
samstumsSenldaudlendn Tuntsuaainanii Map TasmwizAIMuUA namespace 40

mobileMAP1/5£N0VAE class

FGPS : 1ond Control NUEAAINANTN Map Google

texture.cs : ARTANIUBIATZADIUBIN N Map Tuisiag Texture

| @ [Edl Properties i
© @ (5 References
. @ 3 CMAP.cs
_C,ﬂ texture.cs [
|

@‘jmution E:-:plurer- i[@class Yiew

gﬂﬁ 3.14 Solution Explorer Tud 1989 mobileMAP

NP EAN Instance 910 class CMAP 499 mobileMAP

mobileMAP.CMAP ¢cMAP;
MSAMUAR N ULAZ A ANLAVDY Instance 731U form

cMAP = new mobileMAP.CMAP();

¢MAP Location = new Point(10,30);

cMAP. Width = 220,

cMAP.Height = 220;

nsAedoyaginIw satellite 910 URL 194 Google

- 31 @KU URL
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o Fenflad fodiuia 1aud 1981 ¥4 texture Tuzlves Auav

public int lattoblocky{double lat)

public int lontoblockx{double lon)

O Gunfatu e 1UINKI MUIEAY server NUSMT texture 1INAVEII4

FdmmoenuIn
public int getserver(int blockx, int blocky)
o Suniledu iesnnudsianudieddedlugilves urL
public string getkey(int blockx, int blocky)
s aanavd8a exture 11U URL fndnnisdad

A1 1Aaz e AS url “http:/kh0 google.com/khIn=404&v=4&t="

“ A9 NI [AU3INYDI World Map

File Edit lﬂew qurites Tuols Hdp

g1 3.15 A 110 url hup:/kh0.google.com/kh?n=4048v=4&t=t
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' <3 ! w A A r ] !
Tunmesmisvaniily 4 dan fsil iodesmadh g luadaladauniialu 4 dau

o o P 1
Alidendrdhuifdesmsszysenalillu URL

gl 3.16 uErAINHUZMILLITINYO texture 1B Zoomd TalgswaziBuanslududoy

¥ 3

ddpams uamsgilaunmz ludmaes v Aedmvnuusssgnviday 1d <

1w a Aa o v o a
AONA1A url mwmﬂﬂﬂaawmagﬂ

11l#i 3.17 nmi 130 e auten r 9314 url hip:/kho.google.com/kh?n=404&v=4&t-tr
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c.; 3 | " o
51 3.18 nw Tanna udes trsuqssrrqeqrr s 12 19 url

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

AR 1E 990 L ud vl 1 texture e MaIY texture alsznaufutiuaw
Tng) vedoatiimmiifinaiondade extare fidamumdns e wl wazthuiuaaanly
form Tne 19 WebRequest tite 4 url Tilvadeyannan server 404 google Aaumsifonld
Hertdnduaie Tanda k Ao url B waanmud s exture 1o sl ADNIGIAY server 1

a 4
gnfuam 1Aud

public void sctkey(siring k, int slot)
{
if (key = k)
{
key = k;
il (slot < Q) slot += 4;
p.lmage = null;
p.Hide(),
wReq = WebRequest.Create("http://kh" + slot +
" google.com/kh?n=4048&v=4&=t" + key);
tAsyneResult r = (JAsyneResult)wReq BeginGetResponse(new
AsyneCaliback(RespCallbacky), this);
}
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910 sourcecode AU 1H1MT50n WebRequest Tausi1a1u Tnua Asychronous Ta

#3714 Callback Function #15943un13%197ile 195 UM5 Response navuan

private void RespCallback(1AsyncResult r)
{

texture t = (fexture)r.AsyncState;

try

{
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"

}

ie'ld5y Response ndnlwsudayaiiléu adrailunmlave1f Class Bitmap

wilasdoyaiilu tmage totivliuamsnaly form AelilTnuld Picture Box A 1 texture
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