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tober 31, 2007Abstra
t.WeSAHMI SDK Des
ription is the WeSAHMI deliverable D8. It des
ribes the appli
ation spe
i�
 partsof the platform and thus assists developers in 
reating new intera
tive servi
es for mobile devi
es. Thedo
ument 
ontains des
riptions of appli
ation spe
i�
 
ode in Wesahmi Server, Web Server, and Browser.Contents1 Introdu
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 Parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74 Web Server 84.1 Denoting updateble data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84.2 Sending 
lient input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 Browser 9Bibliography 101 Introdu
tionThe purpose of this do
ument is to provide information about appli
ation spe
i�
 parts of the Wesahmiframework des
ribed in [1℄. It is aimed for developers who intend to develop new appli
ations basedon the system. The do
ument lists all methods that 
ontain se
tions that need to be modi�ed in theWesahmiServer module, dis
usses servlet development, and appli
ation spe
i�
 parts of the Browser.1



2 OverviewThis do
ument is stru
tured as follows: Se
tion 3 identi�es appli
ation spe
i�
 segments inside theWesahmiServer module, Se
tion 4 presents appli
ation spe
i�
 fun
tionality in servlets, and �nally Se
-tion 5 dis
usses appli
ation spe
i�
 elements of the Browser.3 WesahmiServerThis Se
tion presents all appli
ation spe
i�
 elements in the WesahmiServer module. It deals with dataidenti�ers in Se
tion 3.1, appli
ation spe
i�
 regions in 
lasses that handle data input in Se
tion 3.2,database en
apsulation in Se
tion 3.3, eventing servi
e en
apsulation in Se
tion 3.4, bits of appli
ationspe
i�
 
ode of Controller 
lass in Se
tion 3.5, and remaining appli
ation spe
i�
 parts in 3.6.3.1 Data Identi�ersEa
h data item that is passed through the WesahmiServermodule has a spe
i�
 data identi�er atta
hedto it. Ea
h servlet residing on the Web Server has a set of these identi�ers des
ribing their dynami

ontent. The identi�ers are used also as �lters in the FUEGO eventing servi
e subs
riptions made forea
h servlet.Furthermore, the identi�ers are used as 
olumn names of tables in the module's database. TheInterpreter also expe
ts same identi�ers to be the names of the XML elements in the messages but it
an be modi�ed to perform a transformation if ne
essary.In Controller, identi�ers of database keys are stored in String List dbKeys_ and identi�ers asso
iatedwith messages that should not be stored in the database are stored in String List dmIndi
ators_.3.2 Data InputThis Se
tion represents the appli
ation spe
i�
 implementations of methods presented by interfa
esExtModelAPI and ClientAPI They are both used to ex
hange data with external modules.ExtModelAPIThe Interpreter 
lass of the WesahmiServermodule implements the ExtModelAPI Java Remote MethodInvo
ation (RMI) interfa
e. It transforms the XML messages to Arrays of appli
ation spe
i�
 data
ontainers and bu�ering messages from the WesahmiServer ar
hite
ture to the External Model. MethodsendMessage is presented in Table 1.Table 1: sendMessage method of ExtModelAPIMethod Signature: void sendMessage(String message) throws RemoteEx
eption;Parameters: String message XML formatted messageReturn value: void
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Modi�
ations: Appli
ation spe
i�
 part of this method is en
apsulated in the privatepro
essSpe
ialMessages method of the same module. It is used to performmessage spe
i�
 tasks. The sendMessage uses String List keyIdentifiers_ toidentify message elements used as the database keys and String ListdmIdentifiers_ to identify elements of messages that must be sent dire
tly toall asso
iated Clients and not stored in the database.The general format of an input XML message is:<ExtMessage><key1>value1</key1><key2>value2</key2>...</ExtMessage>ClientAPIThe Controller 
lass of the WesahmiServermodule implements the ClientAPI RMI interfa
e. It allowsServlets residing on the web server to provide input from the Client. Method sendClientInput ispresented in Table 2. Table 2: sendClientInput method of ClientAPIMethod Signature: boolean sendClientInput(Map input) throws RemoteEx
eption;Parameters: Map input Client input data as a Map of String keys andObje
t values.Return value: true if su

essful, false otherwiseModi�
ations: The method uses String Array dbKeys_ to identify input elements that areused as database keys. Additionally the method uses a String ListdmIndi
ators_ that 
ontains key values asso
iated with messages that mustbe sent dire
tly to the ExternalModel using the BufferAPI and not be storedin the database.3.3 Data StorageThis Se
tion dis
usses appli
ation spe
i�
 implementations of methods presented by interfa
e Database.In the WesahmiServermodule they are lo
ated within the WesahmiDB 
lass. Method getData is presentedin Table 3 and method putData is presented in Table 4.Table 3: getData method of Database interfa
eMethod Signature: List getData(List<ModelElement> keys,List<ModelElement> tags) throws Ex
eption;Parameters: keys A List 
ontaining database query keys asname-value pairstags A List 
ontaining queried database table
olumns, i.e. data identi�ers, as names withnull values
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Return value: List 
ontaining database query results as name-value pairsModi�
ations: The method is used to retrieve data from the database. The implementationof this method is thus highly dependent on the underlying database s
hema. Itshould be divided to suitable submethods, e.g. one for ea
h distin
t databaseoperation.Table 4: putData method of Database interfa
eMethod Signature: boolean putData(List<ModelElement> keys,List<ModelElement> elements) throws Ex
eptionParameters: keys A List 
ontaining database query keys asname-value pairselements A List 
ontaining target database table
olumns, i.e. data identi�ers, as names withnew valuesReturn value: true if database operation was su

essful, false otherwiseModi�
ations: The method is used to update (put) data in the database. Theimplementation of this method is thus highly dependent on the underlyingdatabase s
hema. It should be divided to suitable submethods, e.g. one forea
h distin
t database operation.3.4 Eventing Servi
eThis Se
tion dis
usses appli
ation spe
i�
 implementation of a notifyIn
oming! method presented byinterfa
e fuego
ore.notify.
ore.Notifiable. In the WesahmiServer module it is implemented inSubs
riber 
lass. The method is presented in 5.Table 5: notifyIn
oming method of Fuego's Noti�able interfa
eMethod Signature: void notifyIn
oming(Notifi
ation n)Parameters: n An instan
e of Noti�
ation 
lass representingan in
oming noti�
ationReturn value: voidModi�
ations: The method is 
alled by the EventingServi
e module to deliver noti�
ations.It 
ontains an appli
ation spe
i�
 region of 
ode that �lters out database keys(flightNumber, sdt, and 
lientID) and a Fuego spe
i�
 type elements fromthe noti�
ation before passing it on. This should be modi�ed to resemble theimplementation's requirements.
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3.5 ControllerThe Controller 
lass of the WesahmiServermodule has several implementation spe
i�
 parts. They arelisted in Table 6. Table 6: The methods 
ontaining appli
ation spe
i�
 
ode in Con-troller 
lass Method Tablerun 7pro
essSubNew 8pro
essSubRefresh 9pro
essClient 10getView 11storeView 12pro
essFlightData 13Table 7: run method of Controller 
lassMethod Signature: void run()Parameters: NoneReturn value: voidModi�
ations: The method 
ontains the main loop of the Controller. It has referen
es todata identi�ers used as keys for the database.
lientIDStr = (String) 
ontentsTable.get("
lientID");flightNumberStr = (String) 
ontentsTable.get("flightNumber");sdtStr = (String) 
ontentsTable.get("sdt");Additionally it has referen
es to methods that use these identi�ers:List<Flight> flights = new ArrayList();flights = pro
essFlightData(
ontentsTable);pro
essSubNew(sub,
lientIDStr, flights);pro
essSubRefresh(sub, 
ontentsTable);Table 8: pro
essSubNew method of Controller 
lassMethod Signature: void pro
essSubNew(fi.wesahmi.notifi
ation_servi
e.Subs
ription sub,String 
lientID, List<Flight> flights)Parameters: sub The SIP subs
ription to be pro
essed.
lientID A data identi�er for the 
lient, used as a dbkeyflights A list of data storage helper 
lasses.Return value: void
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Modi�
ations: The method is used to pro
ess a new SIP subs
ription. It holds referen
es toappli
ation spe
i�
 data identi�ers (
lientID, flightNumber, and sdt) anduses them to 
onstru
t an initial URL to be sent for the Browser as a response.Table 9: pro
essSubRefresh method of Controller 
lassMethod Signature: void pro
essSubRefresh(fi.wesahmi.notifi
ation_servi
e.Subs
ription sub, Map 
ontentsTable)Parameters: sub The SIP subs
ription to be pro
essed.
ontentsTable The 
ontents re
eived in the body of the SIPsubs
riptionReturn value: voidModi�
ations: The method is used to pro
ess SIP subs
ription refreshes. It holds referen
esto appli
ation spe
i�
 data identi�ers (
lientID and flightNumber) and 
allsappli
ation spe
i�
 methods:flights = pro
essFlightData(
ontentsTable);
lient = pro
essClient(sub, 
lientID, flights);storeView(newView, 
lient);Table 10: pro
essClient method of Controller 
lassMethod Signature: Client pro
essClient(fi.wesahmi.notifi
ation_servi
e.Subs
ription sub, int 
lientID, List<Flight> flights)Parameters: sub The SIP subs
ription to be pro
essed.
lientID A data identi�er for the 
lient, used as a dbkeyflights A list of data storage helper 
lasses.Return value: An instan
e of Client 
lass that 
orresponds to the identi�ed old 
lient or anew 
lient.Modi�
ations: The method 
he
ks whether a 
lient is old or new and returns an Clientinstan
e. It holds referen
es to data identi�er 
lientID and Flight helper
lasses.Table 11: getView method of Controller 
lassMethod Signature: View getView(long viewID, List<Flight> flights)6



Parameters: viewID identi�er for the View instan
eflights list of Flight instan
es asso
iated with theViewReturn value: Instan
e of View that mat
hes the parameters.Modi�
ations: The method retrieves a View instan
e that mat
hes the given parameters. Itholds referen
es to Flight helper 
lass.Table 12: storeView method of Controller 
lassMethod Signature: boolean storeView(View view, Client 
lient)Parameters: view Instan
e of View to store.
lient Instan
e of Client to asso
iate with the view.Return value: voidModi�
ations: The method stores view if it is a new one and asso
iates the given 
lient withit. It holds referen
es to appli
ation spe
i�
 Flight 
lass and 
alls appli
ationspe
i�
 getView method.View 
urView = getView(view.getID(),(List<Flight>)view.getFlights());Table 13: pro
essFlightData method of Controller 
lassMethod Signature: List pro
essFlightData(Map 
ontentsTable)Parameters: 
ontentsTable Contents of the SIP subs
ription body.Return value: Returns a list of Flight instan
es 
ontaining �ight spe
i�
 data found in the
ontentsTable.Modi�
ations: The method retrieves �ight spe
i�
 data from the SIP subs
ription 
ontents.It is fully appli
ation spe
i�
 method.3.6 Other Appli
ation Spe
i�
 PartsThis Se
tion dis
usses other appli
ation spe
i�
 regions of the WesahmiServer implementation. View
lass has one method, initNotifi
ation, that 
ontains appli
ation spe
i�
 
ode. It is presented inTable 14. Furthermore, the WesahmiServer module 
ontains 
lasses RexGenerator and Flight that arealmost entirely appli
ation spe
i�
. 7



Table 14: initNoti�
ation method of View 
lassMethod Signature: void initNotifi
ation(Client 
lient)Parameters: 
lient The Client instan
e to be noti�ed of theView's initial 
ontents.Return value: voidModi�
ations: The method sends initial noti�
ation to the target 
lient. It holds referen
esto Flight 
lass.4 Web ServerWeb server is 
ompletely appli
ation spe
i�
 
omponent in the Wesahmi system, be
ause every appli
ationhas its own Web pages. Sin
e it is 
ompletely separate 
omponent, it 
an be basi
ally implemented on anyte
hnology. In the Wesahmi proje
t, we used Apa
he Tom
at Servlet 
ontainer. In addition to ordinaryWeb server, the Wesahmi Web server must add DRML elements into the Web pages and send 
lient inputvia Java RMI to Wesahmi server.4.1 Denoting updateble dataThe DRML elements identify what data on a Web page 
an be updated by Wesahmi system. A browserautomati
ally orders data updates from the Wesahmi server a

ording to the DRML de
larations. TheDRML do
uments are added into head se
tion of an XHTML do
ument. Below is a simpli�ed XHTMLdo
ument example, whi
h is 
reated on Web server. In lines 3-7 resides a DRML do
ument. It spe
i�eson lines 4-6 that elements whi
h have IDs edt, gate, and boardingTime 
an be updated by Wesahmi server.The elements are lo
ated in lines 13, 15, and 16, respe
tively. The 
orresponding data on Wesahmi serverare labeled with the same IDs as in the DRML do
ument.1: <html xmlns="http://www.w3.org/1999/xhtml">2: <head>3: <dref xmlns="http://www.x-smiles.org/ns/drml">4: <item>edt</item>5: <item>gate</item>6: <item>boardingTime</item>7: </dref>8: </head>9: <body>10: <h1>Boarding pass</h1>11: <div>12: <table>13: <tr><td>Flight: London - Helsinki<span id="edt">16:15</span></td></tr>14: <tr><td>Passenger:</td><td>Joe Carmi
hael</td></tr>15: <tr><td>Gate:</td><td><span id="gate">23</span></td></tr>16: <tr><td>Boarding:</td><td><span id="boardingTime">15:45</span></td></tr>17: </table>18: </div>19: </body>20: </html>
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4.2 Sending 
lient inputUser submission of a form is re
eived as a set of name-value pairs on the Web server. These pairs 
anbe sent further to the Wesahmi server if required by the appli
ation. They are submitted via ClientAPI.The ClientAPI is built on top of JAVA RMI te
hnology. The ClientAPI de�nes one method:boolean sendClientInput(Map input) throws RemoteEx
eption;The name-value pairs are stored in theMap obje
t, whi
h is then sent to the Wesahmi server. An exampleof sending user input via ClientAPI from a Servlet is listed below. That must be done before browser'spage request is returned. In the example, the number of traveler's baggages and a seat she has sele
tedis stored in the Map. The Map is submitted to the Wesahmi server whi
h has IP address 10.1.0.107 inthis example.Map hash = new HashMap();hash.put("baggages", baggage);hash.put("
lientSeat", seat);try {ClientAPI 
api = (ClientAPI)Naming.lookup("rmi://10.1.0.107/ClientAPI");
api.sendClientInput(hash);}
at
h (Ex
eption e) {e.printSta
kTra
e();}5 BrowserThe browser does not need any appli
ation spe
i�
 
omponents. It only interpreters DRML do
umentsand REX events. In addition, it is integrated into SIP 
lient sta
k. These all are system spe
i�
 features,so the X-Smiles browser 
an be used as su
h for any appli
ation implemented on the Wesahmi system.X-Smiles must be 
on�gured before used for the Wesahmi system. It is done in X-Smiles 
on�guration:1. Run X-Smiles.2. Open Edit → Con�guration3. From Main page see Wesahmi system4. Sele
t Enable the servi
e and set SIP Address5. Restart X-SmilesWhen you have �nished the 
on�guration start �rst the 
lient daemon and then X-Smiles.In the Wesahmi demo system, we integrated an ele
troni
 �ight ti
ket into the browser. It was used tohold the identity information (i.e., 
lientID, �ight number, and departure time) for the server. Also thisdata 
ould be set via X-Smiles 
on�guration as explained above. This is naturally an appli
ation spe
i�

omponent on the browser, but, it is noteworthy, that identi�
ation 
ould be done for instan
e by log into the Web server to avoid any spe
i�
 
omponents on 
lient side. In other words, that is not 
ompulsory
on�guration setting for the browser.
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