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| | Al possible cor{necﬂon types
- getlocalCacheData are in the handier registry
getPreferences Return referentes; with similar
interface for dﬁia requests.
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[if upciate necassar‘,l] getConnectionlwebserviceType) u
o= I I
| |
[if SOﬁ'F connection available] requestData(sarvlcErwame)
| return service data, int atray |
P — S i PO ——
| -
[if previous cunnedioﬂliai\ed] getConnection(bluetoothType) u
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Clients
|

Client Implementation:

—  Characteristic features:

— Desktop client, J2SE environment: persistent online connections,
often high speed internet connections, high resolution displays

— Mobile client: J2ME environment: short time online connections,
expensive connections, small bandwidth, low resolution displays

—  Client applications:

— Request service: get service list, request required data, visualize
—> especially mobile client; but desktop client as well

— Notify service: get notify service list, register, event listener
- desktop client
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Classes: Mobile Client

@ pauseAppl)
@ destroyApp()
@ showAbout()

® ServiceHandler

o instance: ServiceHandler
_____ — 0.1

@ executeServicel)

ServiceHandler()
getServiceLlist()
registerService()
unregisterService()
executeService)

eeeeon,

a timeStamp: long

@ DisplayManager @ GraphEngine @ LocalCache @ Utility
& display: Display o dimension int o rs_ RecordStore e
SF . " N . & LHility)
BACK_CMD: Cammandd o ditnensiony: it o data byte et
gF OK_CMD: Comnand e labelColor: int o hin: BytedrrayihputStream © searlcp g0
g MEMNU_CMO: Command o hackgroundColor: int o din: DatalnputStream @ S‘T:; .arser()
i INFO_CMD: Command o gcreer; Canvas © Localcach bt fpk .nng(j
4 CAMCEL_CMD: Cammand — — P—— a ::;;: ) @ tokenise()
3 SELECT_CMD: Command & ra;ot Png:aneb(irl o | oa Ra() -
8F EXIT_CMD: Cormand [+] ;re f rbola ility Takble) [ ] olpem Recar dstore[]
§F NEXT_CMD: Command ® drawlabels() ® closeRecordStare)
| drawScalel) ® readrecord()
‘C Displayhanager() | determineDeviceSpecifications() | searchRecardStore()
@ appendmageTaFormi) @ createPlotRol() & showAler()
@ createlist()
® MobileClient © createForm() @ SearchFilter
o mainhenuEntries_ String @ cammandaction() & semerreD
Earchrier|
o connections: CorneclionHandler  |—3 @ ®@SpleyAln o o matchesn
tatches
o dizplayManager: DisplayMansger @ displayErrar() — ———— |—
o services: ServiceHandler | |
[
& Mabilecliznt() [ @ ServiceRoomProfile
@ startipp) L
lugCache: int
= inithiDlet() @ Service o walueCache: i

AD ServiceRoomProfiler)

@ ServiceGroupAwareness

o timeStamp: long

AD ServiceGrouplwareness()

@ ServiceNotification

& Servicehlotification()

@ HTTPConnectThread

w
@ ConnectionHandler

3F CANCEL_CMD: Command
55 0K _CMD: Command

o instance: ConnectionHandler

|
|
|
|
T : :
!
|

@ Connection

@ ConnectionBluetooth

clogeConnection()
getintDatar)

& ComnectionHandier()
.;': HTTPConnect Thread() @ updsteCommunicationList() g1
@ command2ction) @ getConnection()
@ run() @ addConnection()
& showAler() @ delsteConnection()
m congsiderCommunicationPossibilities()

getStringDatal
openConnection()

009

openConnection()
closeConnectiont)
getintData()
getStringDatal)
bluetoothConnection)
bluetoothCommand()

E@Q®Q®O@®

]

ConnectionWehService

@ openConnection)
@ closeConnection()
@ getintDatal)

@ getStringDatar)
| soapConnection()
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Mobile Client: Initialize

% B
User
| |
I
Start Midlst ™| =
[ — DisplayMatager D I S p I ay r
i Visualization
GraphEnging
" constructor
| | .
| | E—— ConnectionHandler
_______________________ O .
s | and Connections
| | |
\
| | .
| | | ServiceHandler,
‘ | Connectionlmpl, GPRS -
| | Lo | RMSHandler, Services
I ‘ | ServiceHandler
] Corstnutor evoctaneier Deptabtenzgery | B ,,,,,,,,,,,,,,,,,,,, -
L Lo 1 . RhiSriender —
0 | | ervicelmpl
| | | | " o
' | ! ! ) e 1
| | | |
| | D
| | | | |
: ‘ | | | l
| ‘ |j : getConnection Ty :
| } 7777777 - b —
I ‘ I I n getlocalCache
| | | | getPreferences | 4
| | | | | I
D ‘ creaeMenuEmnes(h: available service ancd preferdnces | :
| | |
P — L _ -l— —————— B —— R —— - | |
- | ‘ | | | | |
servicehenu ‘ I I I I |
_ - E' } | | | | |
! ' | \ I | | | '
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Mobile Client: Service Request

Midllet DisplayManager GraphEngine ServiceHandler Servicelmpl RMSHandler ConnectionHandlsr Connectionlimpl, GPRS Connection: BLuetoath SERYER

User

1 selectServicelharne) |

| \ | | | | |
— | \ | | | | |
wia gction handler
drecuteServicerservicenark) ‘ | | | | |
;
D imUSclPeen‘ cancel ‘ | | | | |
| | | | | |
! | | aetocacacnennts | Al posekl calrecton tipee ! ! !
| | executethis) getPreferences | Return referentes; with similar | |
| | interface for dtTa requests. | | Server Regue:
L,
| | update info scresn I | | vl ehseyvice
| | - | | | | - Sockets
| | [if upclate ne:essar\h getConnection(webservice Type) | |
| | | | | |
| | cT 0= B A | | | |
I I (it SOL]IP connection availabls] requestData(sErchlr\lame) - requestDlata[serwceName] |
| | | |
| | | | < raﬂ e
______________ i
| | | | | |
| | e e o : | |
| | | | | | |
| | [if previous comnec‘tlonlfaned] getConnection(bluetocth Type) u | | |
| | - 4 I I I
| | | | l |
| | | [if Bluetacth available) reques‘tDtTa[serwceNameJ | requestDatalservicehlame) |
| | | | |
| | | | | L
| | ———— — — J __________ _l_ ______ _L ________ return int array |
| | | | | |
| | [if update] writeData) | | | |
! ! ' ! ! ! !
| | ap— | | | | |
| | dataPreCaloulations | | | | |
| | | | | | |
I
i visualizeData(graphType) : : : : :
createGrapghidata) | | | | |
e D | | | | |
] acid ever‘rtLis‘temJlr, cortrols I I I I I
| | | | | |
: | AR 8 | | | | !
- +——— F—————— T | | | | | |
etDispIay(service\/isualizat\ I } } I I I I I
. - [ | \ \ | | | | |
] | | ] ] ] ] ]
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Mobile Client: Connections

ServiceHandler Servicelmpl RrSHancler ConnectionHandler Connectionltmpl, GPRS Connection: ELuetocth SERYER

[ | [ [
| getoacasneaa | Alrossile cobnecton ypes | | |
executelthis) aetPreferences | Return referentes; with similar | | 1
L interface for dﬁia requests. | | SEEFT:E.‘E{CETEP?UE
update info screen u [ | | : gﬁi‘w- Wishsefvice
=== | | | | - Sockets |
[if update necessar')}] getConnectionwebserviceType) | | I
| | | |
| | |
' |

requestDlaia[serviceNamej

¥

reguestDatal zerviceMames)

¥

- | | I
[if update] WriteData(]—_u | | | |
| | | |
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Mobile Client: Visualization

Micllet DizplayManager GraphEndine ServiceHandler Servicelmpl REM=Handler

-
[] dataPreCalculations

—
4

visualizeData(graphType)

I I
| |
| |
| | !
I I
| |
i
|

(v}
@
@
2 1}
o)
an
=
=
=
=
a
&£,
Y

Histogram Example

I
[if update] Wr'rteData(jbﬂ
I
I
|
|
|
|
|
|
|
|
|
I
|
|
:
I

]
etDisplav(service\-’isualizaticj
|
I
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Mobile Client

Create menu
o — — — — | “Menu cortains one optior: ServiceHandler
- Maybe Heuristics, informations efc.

-3 sstCurrent(form)
—p setCormmandListener(this)

 cetDispiay(this) | b addCommand(serviceHandlerCommand)

User |
- CorranclListener gets ~Cortnand = credtes new screen (ist) cortairing inner funictions
- In method commandaction - display setCurrert{serviceHandier) af the ServiceHandler
I -
- Form cortains information and listed functions of ServiceHandeir

- - Get ServiceL st
- setcurrentiserviceHander) [ b =ependhenut) > - B Serices (st Services)
R —— ~Delete Services

- Reuest Services WebService
- Open Servics

[ eredecnaceoue - CommandListener, Commands

¢ D5 1= getPresentServicest) I 3 append(opentervics)
|  set
|

- CommanclListener gets openService-Command = commandaction
I ethod ~-> display set

Fortn corteins & ChiceGroup
- Listed Services on Clent
T - TextBox (last updated?)

- Alert (please update!?)
&
Service it Service e - appeneastactuaisarviceMenu [T o ICF | - commanauistener, Commants
Creste ChoiceGrou;,
Creste TextBox - information, last updated te.

b appendiServicet)
3 setCormmandListener(this)

T

- CommandListener gets servicel-Comman --= commandction
e o e e Y ﬂ Ctars T wih herstcno fo ealine

- Get zerviceinta

servicel - Servicet I b appendSenviceFormi) form: Fom | — — | - eemmandListener, Cammands
%
& ampendget SensarData)
4 YeetCommandListener(this)

Create TextBax - show Heuristics (using local data)

Creste ChoiceGroup,
4 showLncaHsuristics(local Tirs)

- CommandListener gets getSersorData-Cormmand --» commandAction
- In method ~-= display set 3

o]
connectionHandier : ConnectionHandier

4 tetavalableConnections ()

contains ChoiceGroup
— appendCannectionHandlerForm() - available connection!
- — — — — { - available connection2

~# CommandL istener, Commands

|
| b appendSOAPO)
|
|

- setCommandListener()

~ CommandListener gets clion-Command --» i
- method --> display gel

Crete HITP-Call containg SORP-Meesage; ™)

connectionThresd |~ 4 eresteHTTPCAMIhSOAPMEssage() gs:g ;‘Hs;g;lﬂﬂeﬂ‘ﬂm
Wiaiting for answer;
+ ORErHTTPConNEction (1 e

—p cresteThread()

connection : Connection

¢ oe1SOAPNessage) 3 createThread()

4 decodeSOAPMessagel) it | b perCrarhies o) [ e canvas |
Wisualize sormething for wating user

¥ Deta(SensorData)

e [t |

& s=Currentt)

Paint-methade nit Graphics-Elementen
canvas  Canvas RN
> Cormands, back ete.

+ filRect(rteger Sensorbata)

graphics : Graphics |
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Mobile Client

L=zer

dizplary : Display

— aetDisplayithis)

—p =etCurrent(form)

|
I
'|
'|

] Create menu . )
form: Form o — — — — 1 - Menu contains one option: ServiceHandier

- Maybe Heuristics, informations etc.

—p setCotmanciLiztenst (thiz)

- addCommand(serviceHandlerCommand)

- CommancListener gets serviceHandler-Command --= commandction ServiceHandler crestes newy screen (list) containing inter functions

- In method command&ction --= display setCurrent] zerviceHandler) af the ServiceHandler
| -
& - -~

: 1 setCurrenti serviceHandler : : appendidenu
display : Display + t ) serviceHandier : ServiceHandler | b AR 0 form: Form o — — — — —
| cresteChoicegroup
4 D= = getPresentServices() | - appendlopenervice)

Fotm cortaing information and listed functions of ServiceHahdelr
- Get Servicelist

- &dd Services (request Services)

- Delete Services

- Reguest Services WebService

- Dpen Service

--= CommandLiztener, Commmnands

—p setCommandiztenst (this)

- Commandlistensr gets openService-Command --= commandAction
- In method commandlction --= display setCurrent{openService)
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Mobile Client

- CommancListener gets openService-Command --= commandAction h - -
- I tnethod commandbction --= display setCurrent{openService) Form containg & Choiceroup:
- Listed Services on Client

| - TextBox (last updated?)

& - Alert (please updstel?)

serviceHandler © ServiceHandler

- appendlastiotualzervicedenul) --= CommandListener, Commands

TR ot i eni s

H) Create ChoiceGrou;
| Create TextBox - information, last updated etc.
I

+» append(Service! )
— setCommandLiztenearithis)

- CommandLiztener gets zervice-Command --= commandAction ; : T .
- In methiod commandaction --= display setCurrent{zervice!) T _C%réttalsnesnlgﬂgtuax swithreupsticinteiorincalime
¥ - izet serviceinfo
servicel ;| Servicel s ApREntservicer orm) form : Form s e --= commandListener, Commands

¢
"'-... Create ChoiceGroup; T

\,"" Create TextBox - show Heuristics (using local data)

+& shovwlocaHeuristicsllocal Time)

#- append(getSensorData)
& ‘setCommandListener(this)

i

- commandListener gets getSensorData-Command --» commandAction 7

- In methiod commandaction --= display setCurrent{openconnectionHandler)

1
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Mobile Client

N
i
- CommandListener gets getSensorData-Command --= commandA.ction
- In method commandaAction --= dizplay zetCurrent{openconnectionHandler)
(]) cartains ChoiceGroup
- appendConnectionHandlerFormi) - available connection

connectionHandler © ConnectionHandler

form: Form fe — — — —— 2 - available connection?

.T ' --= CommandListener, Commands

4 getivasilableConnections() I — appendS0OLART)

- CamtmandListener gets soapConnection-Command --= comnandction T

— setCommandliztensar()

- In method commandaction --= dizplay setCurrent(connection)

ol Create HTTP-Call containg S0AP-Meesage, h

ateThresad Fb
cohnection ;| Connection b Credtelincad connectionThread ] 4 createHTTPCallMhS0APMEessagel) gsﬁgm'_'rr;:gaul?nectmn,

) Waiting far answer;
w OpenHTTPConnection) Close connection

~4 CreateThread()

4 DetSOAPMeszagel)
+ decodeS0APMessage) watCanvasThread

it Grapahi
ZhERICIephics 5) canvas . Canvas

Yisualize something for waiting user H
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Mobile Client

— displaysensorDatalzensorData)

zervice! | Servicel graphEngine

- SEICUrrEnt()

Pairt-methode mit Graphics-Elementen
canvas : Canvas - — — — —

Comimands, back etc.

w fillRect(integer zensorData)

| graphics : Graphics |
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Desktop Client

Desktop Client
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Desktop Client
|

Request service implementation
— ServiceHandler, ConnectionHandler

— Different display manager: high resolution displays, open
source graph library

— Instead of RMS: local data read/write class or local database

Notify service implementation:
— Subscribe/unsubscribe
— Port listener, publish results, wake up

Changes for applet:
— No local data storage - personal access to database, login
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Desktop Client

Conenctionlmpl

PortListener

MOTIEY SERVER

t
Server: |
- provide subscribe interface
- information about notify SEI’VIC?S

- listener for sensor events, |
databasze poliing

i
|
inttidlize il
|
|
|
|
|

return string array

Initialization

Application DisplayManager “isualization ConnectionHandler
User
| - i i i i
start | | - | |
| initizlize, getServerConnq:IionO
I I
SR B T T T | |
I I I I
| | | -l
X ethiotifyServices X
| o Y o] |
I I I
o= t———— e fFo——— I
L
displayServices(), maintdenu] l I I
I I I
I I I
- - | I I
- P ———a I I I
interested in service -
SuhscrihbService(serviceIDj |
I
T I
I
|

visualizel)

—

|
I
I
| createGraphigraphType
I
I

handlehcomingDatal)

I
I
I
I
I
I
I
P
subscribeService(servicell) —-u
|

Subscribe i

4

notify(data)

Notify
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Desktop Client, Applet

® Appletdain ——————"—F—————— — — — |
@ AppletFunctions |
@ actionPerformed() |_ . .
@ createGUI) e —— — | @ denactivtyn 00| ——————————————— @ GraphicsEngine
@ destroyl) — — — — 3 @ registetehServicer) @ ConnectionHandler -
@ i) @ reguestiyvsilableServices() N @ evaluateMathemstic=()
@ start() @ regquestHeuristicsr) @ creasteDatalistener() @ F'EII’IT_U -
@ =top) @ showHeuristics!) @ =endRequest) @ repaintiizualization)

3 ® ¢
| |
| |

init() b sendReqUest() b |
- Called when applet iz loaded first time - Opens socket, send request. Reguest is packed in a S0AP-meszage

- Read parameterz, load media etc. - open=ocket(, zenctol), receiveframll, clozeSocket() |
start() createDataliztener |
- Called after init() - Opens permanent socket-connection, receiving data, everts etc. |
- Starting threads, get available zervices - Startet with starting applet?

- Create GLI - Instruct GraphEngine - evaluate, repaint |
stop() |
- Pauze running threads etc. |

containes methods for evaluating etc.

- Repaints Wisualization cortinuously
ot if liztener alerts
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