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Appendix A:

JADE

Java Agent Development Framework (JADE) is a software framework which developed by
using JAVA language. It simplifies the development of multi agent system. JADE complies
with FIPA standard and it helps to debug our agents when developing the project. Systems
that are developed with JADE can be distributed regardless of the underlying operating
system. JADE provides a remote GUI to configure and control the systems developed with
the help of JADE. JADE configurations can be changed while running the system. This may
include transferring an agent from one machine to another machine without stopping the live
system. Since JADE is developed purely in JAVA language, it only requires JAVA version 5

or above.

Simple but powerful task execution background and composition model are provided by
JADE. Also it supports peer-to-peer message passing based on asynchronous message
passing paradigm. Furthermore JADE also supports yellow pages service and with the help of

yellow pages servicgﬁ‘gents ¢an publish theik seryices apd discover gther agents.

JADE-LEAP is the mabile version of JADE! itis'able to support various mobile phones such

as J2ME devices and Android devices.

JADE is developed in Telecom Italia. Therefore Telecom Italia is the copyright holder of
JADE. But it’s licensed under LGPL license.
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Appendix B:
Pseudo Code

Module: AppointmentManagerAgent
Method: updateAppointments

Document doc;
Connection con;
If data.size is equal to O
Return
EndlIf
Call method pb.removeSubBehaviour with rb
Try
For (String key : data.keySet())
Set con to Util
Call method con.data with "Hospital”, key
Call method con.data with "Specialty", "*"
Call method con.data with "datel", "Any"
Call method con.data with "vcode", "ABC"
Call method con.data with "tvcode”, "ABC"
Call method con.data with "day", "*"
Set dggitp con.pdst
InitigkiseinfoDataTisto doclSelect with Tabledbory dn'
For (Eement jpfoTyr jinfoRata] ks)
~If infoTr.className
initialise tas to infoir.seiect witn "ta"
If tds.size is equal to 4
Create new DoctorInfo
ForjisO, j is less than 4, j increments by 1
Initialise inputs to tds.get with j
If inputs.size is greater than 0
For k is 0, k is less than inputs.size, k
increments y 1
Initialise hiddenElement to inputs
If hiddenElement.attr with
"name"
Call method
di.setDoctorNo with hiddenElement
Else if hiddenElement
Call method
di.setDoctorName ith hiddenElement
Else if hiddenElement
Call method
di.setHospitalld with hiddenElement
Else if hiddenElement
Call method
i.setHospitalName with hiddenElement
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Else if hiddenElement
Call method
di.settEspciality ith hiddenElement
Else if hiddenElement
Call method
i.setHospitalLocation with hiddenElement
Else if hiddenElement
Call method di.setJsp
with hiddenElement.attr
EndIf
EndFor
EndIf
EndFor
If not IstDi.contains with di
Call method IstDi.add with di

EndIf
Set di to null
Else
continue;
EndIf
Else
continue;
EndIf

EndFek
EndFor S
Call methogdsSsstem. out:printin' with 1siDk.size
Call methodiSystem.outprintibwitint' Girdle Complete”
Create new ObjectOutputStream
Call method oo.writeObject with IstDi
Call method oo.close
Catch Exception ex
Call method ex.printStackTrace
Call method takeDown
EndTry
Catch SocketTimeoutException sckte
Call method System.err.println with "Socket Timeout... Restart Refreshing"
Call method pb.addSubBehaviour with rb
Catch Exception ex
Call method ex.printStackTrace
EndTry

Method: getAllDoctors

Document doc;

Connection con;

If data.size isequal to 0
Return

EndIf
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Call method pb.removeSubBehaviour with rb
Try
For (String key : data.keySet())

Set con to Util

Call method con.data with "Hospital”, key

Call method con.data with "Specialty", "*"

Call method con.data with "datel", "Any"

Call method con.data with "vcode", "ABC"

Call method con.data with "tvcode", "ABC"

Call method con.data with "day", "*"

Set doc to con.post

Initialise infoDataTrs to doc.select with "table tbody tr"

For (Element infoTr : infoDataTrs)

If infoTr.className
Initialise tds to infoTr.select with "td"
If tds.size is equal to 4
Create new DoctorInfo
ForjisO, j is less than 4, j increments by 1
Initialise inputs to tds.get with j
If inputs.size is greater than 0
For k is 0, k is less than inputs.size, k
increments y 1
pitiakise hid lement to inputs
hiddenEl attr with

"name"

S A
e 4

oeis, 7T

d
di.setDoctorNo
Else if hiddenElement
Call method
di.setDoctorName ith hiddenElement
Else if hiddenElement
Call method
di.setHospitalld with hiddenElement
Else if hiddenElement
Call method
i.setHospitalName with hiddenElement
Else if hiddenElement
Call method
di.settEspciality with hiddenElement
Else if hiddenElement
Call method
di.setHospitalLocation with hiddenElement
Else if hiddenElement
Call method di.setJsp
with hiddenElement.attr
EndIf
EndFor
EndIf
EndFor
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If not IstDi.contains with di
Call method IstDi.add with di

EndIf
Set di to null
Else
continue;
EndIf
Else
continue;
EndIf
EndFor

EndFor

Call method System.out.println with IstDi.size

Call method System.out.println with "Circle Complete”
Create new ObjectOutputStream
Call method oo.writeObject with IstDi
Call method oo.close

Catch Exception ex
Call method ex.printStackTrace
Call method takeDown

EndTry

Catch SocketTimeoutException sckte
Call method System.err.println with "Socket Timeout... Restart Refreshing"

Call method ph.addSybBehaviour withyrb
Catch Exception exgemt

Call method,géprintStackTrace
EndTry oy
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Method: getDoctorsByPartialName

Create new ArrayList
For (DoctorInfo di : IstDi)
If not drs.contains with di.getDoctorName
If calcCosSim with name.toLowerCase, di.getDoctorName is greater than 0.4
Call method drs.add with di.getDoctorName

EndIf
Else
continue;
EndIf
EndFor
Return drs

Method: getHospitalsThatDoctorComes

Create new LinkedHashMap
For (DoctorInfo di : IstDi)
If di.getDoctorName
Call method System.out.println with di.getDoctorName
EndIf
If di.getDoctorName
If not hospitalsDrComes.containsKey with di.getHospitalld
.;z;fC,LaII method hiospitals Droemas iptitavithidigethiospital Id

ElstiET3
ontinue;
EndIf
Else
continue;
EndIf
EndFor

Return hospitalsDrComes
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Method: calcCosSim

Final ArrayList<String> str1Tokens = new ArrayList<String>(
Final ArrayList<String> str2Tokens = new ArrayList<String>(
Final Set<String> allTokens = new HashSet<String>();

Call method allTokens.addAll with str1Tokens

Final int termsInStringl = allTokens.size();

Final Set<String> secondStringTokens = new HashSet<String>();
Call method secondStringTokens.addAll with str2Tokens
Final int termsinString2 = secondStringTokens.size();

Call method allTokens.addAll with secondStringTokens

Final int commonTerms = (termsInStringl + termsinString2)
(commonTerms )
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Module: BestDocterSelectionAgent

Method: getTotalScore
Return noOfAppointments + (noOfFullDays * fullDayScale)

Method: addNoOfAppointments

Initialise div to Math.round with nofa divided by 10 multiplied by 10
Initialise rem to nofa modulus div
Initialise full to div plus (rem)
Set noOfAppointments to noOfAppointments plus nofa
If nofa is greater than fullDayScale
Set fullDayScale to full
EndIf

Method: DoctorSelectionBehaviour.action

System.out _
Call method startRefresh
Try &3

00 = new Obj_efctOutputStream(new FileOutputStream(ontoFile));
For (String besiDoctor : bestDoctors)
Call method fw.write with bestDoctor pius "W\n"
EndFor
Call method fw.close
Call method addBehaviour
Catch Exception ex
Call method ex.printStackTrace
EndTry
Call method System.out.println with "Best docters updated™
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Method: startRefresh

Initialise con to Util.getConnection with Uti. BASE_URL
Document mainDoc;

Initialise alphato 0

Thread[] threads;

Try

Set cookies to Util.getCookies
Call method con.execute
Set mainDoc to con.response
Initialise espSelect to mainDoc.select with "select[id=speciL.it]"
Initialise options to espSelect.select with "option™
Create new CategoryData
For (Element option : options)
Initialise key to option.attr with "value"
Initialise spName to option.text
If key.equals with "*"
continue;
EndIf
Set alpha of catData to new CategoryData with spName, key
EndFor
Create new Thread
For bravo is 0, bravo is less than THREADS, bravo increments by 1
Create new Thread
Call gagthod th.3étNanid \yith " Categoryl Warket L L-pltisBravo
Callielfiod thstart
Set BEa® of threads toth
EndFor
Call method Sysieim.out.printin with "VWaiting for threads 1o compieie”
For charlie is 0, charlie is less than threads.length, charlie increments by 1
Set charlie of threads to
EndFor
Call method System.out.println with "Threads completed”

Catch Exception ex

Call method ex.printStackTrace

EndTry
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Method: getChanneledPaitents

Initialise con to Util.getConnection with Util. BASE_URL, cookies
Elements dataElements;
Document doc;
Call method con.data with ( Map )
Set doc to con.post
Set dataElements to doc
Foriis O, i is less than dataElements.size, i increments by 1
If dataElements.get with i
Try
Return result of Integer.parselnt with dataElements.get i plus 2
EndTry
Catch NumberFormatException nfex
Return 0
EndlIf
EndFor
Return 0

Method: bestDoctor

Initialise tmp to 0
String retVal[] = new String[2];
Set 0 of retVal to scores. keySet
For (String key : sccfé?;keySet())
Initialise tmpl=
If tmpl is greater than tmp
Set timp to timpl
Set 0 of retVal to key
EndlIf
EndFor
Set 1 of retVal to String.valueOf with tmp
Return retVal
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Module: DataAgent
Method: onTick

Document doc;
Connection con;
Elements emnts;
String elementName;
Try
Set con to Jsoup.connect with
"http://www.echannelling.com/EChannel/channel_doctor.jsp”
Call method con.timeout with 60000
Set doc to con.get
Set emnts to doc.select with "select"
For (Element e : emnts)
Set elementName
If elementName.equalsignoreCase with getAgent
For (Element el : e.select("option™))
If not el.text
Call method lookup.put with el.val, el.text
EndIf
EndFor
EndIf
EndFor
Catch Exception ex £
Call method}%@“ﬁtem.err.println With-i=s===s=7Agent " plus getAgent
Call methoa-exprintStackTrace
Call method™System.err:printif-with
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Module: DiseaseAgent
Method: action

Initialise received to receive
Initialise reply to null
Query q;
If null is not equal to received
Call method Util.printACL with received
Create new Query
Try
Set reply to received.createReply
Call method reply.setPerformative with ACLMessage. CONFIRM
If g.hasSolution
If received.getPerformative is equal to ACLMessage.REQUEST
If received.getContent
Create new Query
Create new ArrayList
If g.hasSolution
For (Hashtable<Variable, Atom> ht : q
.allSolutions()) {
EndFor
Call method reply.setContentObject with (
Serializable )
Else

(3 Call methad EGhannelingExceptio 1"no diseases

found"
l'— ?‘!:'; k{

Initialise disease to received.getContent
Create new Query
Create new ArrayList
If not g.hasSolution
Throw new EChannelingException(*'no result
found™);
EndlIf
For (Hashtable<Variable, Atom> ht : q
.allSolutions()) {
EndFor
Call method reply.setContentObject with ( Serializable )
Else if received.getContent
Initialise firstLetters to received.getContent
Create new Query
Create new ArrayList
If g.hasSolution
For (Hashtable<Variable, Atom> ht : q
.allSolutions()) {
EndFor
Call method reply.setContentObject with (
Serializable )
Else
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Throw new EChannelingException(*'no results
found™);
EndlIf
EndIf
Else
Throw new EChannelingException("unknown request");
EndlIf
EndIf
Catch Exception ex
Call method reply.setPerformative with ACLMessage.FAILURE
If ex instanceof
Call method reply.setContent with ex.getMessage

EndlIf
Call method ex.printStackTrace
Finally
Call method send with reply
EndTry
Else
Call method block
EndIf
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Module: HospitalCheckingAgent
Method: action

Set resMsg to receive
If null is equal to resMsg
Call method block
Else
Call method Util.printACL with resMsg
Create new ACLMessage
Try
Switch on commID
Case 0
For (ACLMessage msg : channelRequests)
If msg.getContent
Call method addBehaviour
Return
EndIf
EndFor
Call method channelRequests.add with resMsg
If resMsg.getContent
Set drName to resMsg.getContent
Set Ing to Double.valueOf with resMsg.getContent
Set lat to Double.valueOf with resMsg.getContent
Ef|se

_;Tf_l-i:‘ndlf
=Z€all method sendMsg.atldReceiver
Call method sendMsg.setContent with "hospital list for doctor " plus

Set drName tpiresMsggetontent

drName

SetcommlID to 1

Set originalMessage to resMsg

Call method send with sendMsg

End of Case

Case 1

Initialise hsData to resMsg as Map

Call method System.out.println with "FFFF " plus hsData

If hsData.size is equal to 0
Set replyMsg to originalMessage.createReply
Call method replyMsg.setPerformative with

ACLMessage.FAILURE

Call method replyMsg.setContentObject
Call method send with replyMsg
Set commlD to 2

Else
Create new ACLMessage
Create new DataMessage
Call method msgToSortRequest.addReceiver
Call method msgToSortRequest.setContentObject with dm
Call method send with msgToSortRequest
Set commID to 4
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Case 4

Case 5

EndIf
End of Case

Create new ACLMessage
Set hospitals to resMsg as LinkedHashMap
If Ing is greater than 0 and lat is greater than 0
If hospitals.size is greater than 3
While hospitals.size is not equal to 3
Hospitals
EndWhile
EndlIf
EndIf
Call method msgToAppointmentAgent.addReceiver
MsgToAppointmentAgent
Call method send with msgToAppointmentAgent
Set commID to 5
End of Case

List<DoctorInfo> IstDi;
Initialise chnlinfo to null
Initialise replyToOriginal to originalMessage
If resMsg.getPerformative is equal to ACLMessage.FAILURE
Else
Set IstDi-to resMsg.as, List

sinal List<ChannelingInfos x = CoflectionsSynchronizedList( new

ArrayList<Channeliﬁnfo>());

Greatel nevwAtrayt. ist
Initialise threadCount to 0
For (DoctorInfo di : IstDi)
If hospitals.containsKey with di.getHospitalld
Final DoctorInfo fdi = di;
Create new Thread
Call method Runnable
);
Call method threadAppnCheck.setName with

"Appointment Number Thread -" plus threadCount

threadAppnCheck

ThreadCount++;
Call method threadsAppns.add with

Call method threadAppnCheck.start
EndlIf
EndFor
For (Thread singleAppnThread : threadsAppns)
Call method singleAppnThread.join
EndFor
If null is equal to chnlinfo
Create new HashMap
EndIf
If x.size is equal to 0
Call method chnlinfo.put with "channelData"
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Else
Call method chnlInfo.put with “"channelData", x
EndlIf
Call method chnlinfo.put with "keep-alive-callback™
Call method replyToOriginal.setPerformative with
ACLMessage. CONFIRM
ReplyToOriginal
Call method send with replyToOriginal
EndlIf
Create new Thread
Call method timeOutThread.start
Set commID to 6
End of Case
Case 6
Call method System.out.println with timeOut
If resMsg.getContent
Set timeOut to 30
EndlIf
End of Case
EndSwitch
Catch Exception ex
Call method ex.printStackTrace
EndTry
EndlIf

Method: done

If commlID is equal to 2 or commID is equal to 7
Call method channelRequests.remove with originalMessage
Call method doDelete
Return true

EndlIf

Return false

Method: fillAppointmentNumber

Document doc;

Elements rootTables;

Initialise returnList to null

Initialise tableFound to false

Initialise loop to true

Initialise leadingSpaces to -1

Initialise lastnamelndex to 0

Initialise lastName to di.getDoctorName
Set lastnamelndex to di.getDoctorName
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For (int i = lastnamelndex;; i--)
If di.getDoctorName
LeadingSpaces++;

Else

break;

EndIf
EndFor

Foriis O, i is less than leadingSpaces, i increments by 1
Set lastName to " " plus lastName

EndFor

Initialise con225 to Util
Call method con225.data with "LastName™, ", "Hospital"...
Set doc to con225.post
Call method System.out.println with "HID =" plus di.getHospitalld
Set rootTables to doc.select with "table"

For (Element rootTable : rootTables)

Initialise tbody to rootTable.select with "tbody"
Initialise trs to tbody.select with "tr"

For (Element tr : trs)
If tr.className

hiddenElements)

lltdll

Initialise tds to tr.select with "td"
If tds.size is equal to 4

Initialise hospMathc to di.getHospitalName
Initialise.dridMatgh. to di getDaeectorNQ
IT dridMatch apd hospMathc

Create newHashMap
fFonniis Qcnlis less than 3, nincrements by 1
Initialise hiddenElements to tds.get with n
If not hiddenElements.isEmpty
For (Element hiddenElement :

Call method dataMap.put
EndFor
EndlIf
EndFor
Set con225 to Util
Call method con225.data with dataMap
Set doc to con225.post
Call method dataMap.clear
Initialise tables to doc.select with “table™
Initialise cookies to con225.response
For (Element table : tables)
Initialise tbody?2 to table.select with "tbody"
Initialise trs2 to tbody2.select with "tr"
For (Element tr2 : trs2)
If tr2.className

Initialise tds2 to tr2.select with

If tds2.size is equal to 4
If tds2.get with 1
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with 3
to form
hiddenElement : hiddenElements)

dataMap.put

con225.request
with dataMap
con225.cookies with cookies

con225.post

false

tables)

table3 f““ﬂ:}“
tbody3 &
than trs3

size();

tableFound2

break;

If tableFound

If tableFound

Initialise form to tds2.get
Initialise hiddenElements
For (Element

Call method

EndFor

Set con225 to Util
Call method
Call method con225.data
Call method

Set doc to

Set tables to doc
Initialise tableFound?2 to

For (Element table3 :
tialise tbody3 to
tialise trs3 to

rais 0, ais less

EndFor
A++) {
If

EndIf
EndFor
EndlIf
Set tableFound to true
EndlIf



EndIf
EndIf
EndIf
EndIf
EndFor
If tableFound
break;
EndIf
EndFor
Return returnList
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Module: HospitalLocationAgent
Method: LocationUpdateBehaviour

Call method super with a, period

Call method msgTosgSpcForDocList.setContent with "doclist"
MsgTosgSpcForDocList

MsgTosgSpcForDocList

Call method send with msgTosgSpcForDocList

Method: onTick

Initialise msgFromMsgSpc to receive
If null is not equal to msgFromMsgSpc
System.out
If msgFromMsgSpc.getPerformative is not equal to ACLMessage.REFUSE
Try
@SuppressWarnings(“unchecked")
If dinfo.size is greater than 0
For (DoctorInfo di : dinfo)
If not hosLoc.containsKey with di.getHospitalld
Initialise fullLoc to URLEncoder.encode
Call method System.out.println with
"https://maps.googlegfpis.com/maps/apifplace/iexisearch/json2querysptus fullLoc plus
"&sensor:false&keﬂ?plus Bl KEY
s Initialise 11 to getLongLat
== Céi'method hosLoc.put
EndIf
EndFor
Call method System.out.println with "Locations Updated
Try

Create new ObjectOutputStream
Call method oo.writeObject with hosLoc
Call method oo.close
Call method removeBehaviour
Call method addBehaviour
Catch Exception ex
Call method ex.printStackTrace
Call method takeDown
EndTry
Else
Call method send with msgTosgSpcForDocList
EndIf
Catch Exception ioex
Call method ioex.printStackTrace
EndTry
Else if msgFromMsgSpc.getPerformative is equal to ACLMessage.FAILURE
Call method send with msgTosgSpcForDocList
Else
Call method System.out.printIn with "Refuce Message™
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Call method send with msgTosgSpcForDocList
EndIf
EndlIf

Method: makeFull Address

Set hosName to hosName.replace with ' ', "'
Initialise hosFrags to hosName.split with " *
Set hosName to "
Foriis O, i is less than hosFrags.length, i increments by 1
If not position i in hosFrags
HosName += hosFrags[i] + " ";
EndlIf
EndFor
Set hosName to hosName.trim
If hosName.contains with "Central Hospital"
Return "Central Hospital - " plus hosLoc
Else if hosName.toLowerCase
Return hosName
Else
Return hosName
EndlIf

T

-~
£

'

Method: getLonglat =

a S

Create new doul
Create new URL
Initialise con to curl.openConnection as HttpURLConnection
Create new TreeMap
Int resCode;
BufferedReader in;
String inputLine;
Create new StringBuffer
JSONODbject jso, joo;
JSONArray jarr, typesATrr;
LL tmp;
Call method con.setRequestMethod with "GET"
Set resCode to con.getResponseCode
If resCode is equal to 200
Create new BufferedReader
While (inputLine)
Call method resp.append with inputLine
EndWhile
Call method in.close
Create new JSONObject
If jso.get with "status™
Set jarr to jso.getJSONArray with "results”
Foriis O, i is less than jarr.length, i increments by 1
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Set joo to jarr.getJSONObject with i
Set typesArr to joo.getJISONArray with "types"”
Forjis 0, j is less than typesArr.length, j increments by 1
If typesArr.getString with j
Set 0 of res to joo.getJSONODbject with "geometry”
Set 1 of res to joo.getJSONODbject with "geometry”
Call method sortedLongLat.put with Util, hosName, "'
EndIf
EndFor
EndFor
If sortedLongLat.size is greater than O
Set tmp to sortedLongLat
Set 0 of res to tmp.longi
Set 1 of res to tmp.lati
Call method sortedLongLat.clear
Set tmp to null
EndlIf
EndIf
EndlIf
Return res

Method: sprtHo ;%3@@, Yistahcs

Map<String, String=nn
Create new TreeMap
Double distance,
For (String key : listOfHospitals.keySet())
Initialise hl to hosLoc.get with key
Set distance to getDistance
Call method distancesSorted.put with ( double ), key
EndFor
Create new HashMap
Call method listOfHospitals.clear
For (Double key : distancesSorted.keySet())
Call method listOfHospitals.put with distancesSorted.get key, tmp.get
distancesSorted.get, key
EndFor
Call method tmp.clear
Set tmp to null
Call method distancesSorted.clear
Set distancesSorted to null

Method: getDistance

Final String serviceURL = "https://maps.googleapis.com/maps/api/directions/json?origin="
HttpURLConnection con;
Create new StringBuilder
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BufferedReader in;
JSONODbject jso;
String line;
Try
Set con to new
Call method con.setRequestMethod with "GET"
If con.getResponseCode is equal to 200
Create new BufferedReader
While ('line)
Call method sb.append with line
EndWhile
Call method in.close
Create new JSONObject
If jso.getString with "status”
Initialise routes to jso.getJSONArray with "routes”
Foriis O, i is less than routes.length, i increments by 1
Initialise routeData to routes.getJSONODbject with i
Forjis 0, j is less than routeData.getJISONArray with "legs"
Initialise legsData to routeData.getJSONArray with

"legs"
Return result of legsData.getJSONODbject with
"distance™
ChACAr

EndIf =
Catch Exception ex =

Call met
EndTry
Return 0
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Module: MessageSpaceAgent
Method: MobileReceivingBehaviour.action

Create new DFAgentDescription
Create new ServiceDescription
DFAgentDescription[] agents;
Call method sdesc.setType with "mobile-device"
Call method adesc.addServices with sdesc
Create new ACLMessage
Initialise reply to reqMsg.createReply
Call method reply.setPerformative with ACLMessage. CONFIRM
Call method messageToMobileDevices.setContent with “give all doctors for category "
Call method messageToMobileDevices.setConversationld with "m-qry"
Call method messageToMobileDevices.setReplyWith with "mqr"
Initialise mt to MessageTemplate.and with MessageTemplate, MessageTemplate
Try
Set agents
For (DFAgentDescription agentd : agents)
Call method messageToMobileDevices.addReceiver with agentd.getName
EndFor
If agents.length is equal to O
Call method reply.setPerformative with ACLMessage.FAILURE
Call method reply.setContent with "No mobile devices found"

Else ‘
Call @hod send with messageToMohileDevices
Forvya64 is less than agents.length
=Hfitialise'tm  to'réceive with'mt
If null is equal to rm
Call method block
Else
|++;
If (( Collection))
Call method cdata.addAll with ( Collection )
EndIf
EndlIf
EndFor
If cdata.size is greater than 0
Call method reply.setContentObject with ( Serializable )
Else
Call method reply.setPerformative with ACLMessage.FAILURE
Call method reply.setContent with "No data available”
EndIf
EndlIf

Call method send with reply
Catch Exception ex

Call method ex.printStackTrace
EndTry

Method: DoctorFindingBehaviour.action
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Try
Switch on conv_id
Case 0
OpenBracket
Create new ACLMessage
Call method msgToDA.setContent with "categories " plus disease
Call method msgToDA.addReceiver
Call method msgToDA.setConversationld with "category-by-disease
Set replyWith to "cbd-" plus System.currentTimeMillis
Call method msgToDA.setReplyWith with replyWith
Call method send with msgToDA
Setconv_idto 1
break;
CloseBracket
Case 1
OpenBracket
Initialise msgBack to receive with MessageTemplate
If null is equal to msgBack
Call method block

Else
Call method Util.printACL with msgBack
If msgBack.getPerformative is equal to
ACLMessage.CONFIRM

11AItalSeCaltegories 10 Sgnhack. as |
f“»,-u‘, e AVAT N T K NACEAANA

3
"doctor-for-category

bl

= AaH method ' mea TaBDS setCsHve nld with
e

Set replyWith to "dfc-"
Call method msgToBDS.setReplyWith with replyWith
If categories.size is equal to 1
Call method msgToBDS.setContent with "best docter
for category "
Else
Create new StringBuilder
For (String cat : categories)
Call method sh.append with cat
Call method sb.append with ","
EndFor
Call method sb.deleteCharAt with sb.length
minus 1
Call method msgToBDS.setContent with "best
doctor among these categories " plus sb.toString
EndIf
Call method send with msgToBDS
Set conv_id to 2
Else
Set done to true
Throw new EChannelingException(“category not
found™);
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EndIf

EndlIf
break;
CloseBracket
Case 2
OpenBracket
Initialise msgBack to receive with MessageTemplate
If null is equal to msgBack
Call method block
Else
Call method Util.printACL with msgBack
Call method replyMessage.setContent with
msgBack.getContent
Set done to true
Call method send with replyMessage
EndlIf
break;
CloseBracket
EndSwitch

Catch Exception ex
Call method replyMessage.setPerformative with ACLMessage.FAILURE
If ex instanceof
Call method replyMessage.setContent with ex.getMessage
EndlIf s
Call method éegd with replyMessage
Finally 7
EndTry by
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Module: MobilelnterfacingAgent

Method: action

Initialise msg to receive

If null is not equal to msg
Call method Util.printACL with msg
Switch on msg.getPerformative
Case ACLMessage.REQUEST

Call method handleRequestACLMessage with msg

End of Case
Case ACLMessage.CONFIRM
Case ACLMessage.FAILURE

Call method handleResponseACLMessage with msg

End of Case
EndSwitch
Else
Call method block
EndIf

Method: handlel

Initialise uuidFc J;;&e,gu Conv to UUID.fandomUUID
Create new ACI /iegsage
Call method msgTaMsgSpc.setConversation|dwith
Call method ms:
If msg.getSender
Call method msgToMsgSpc.removeReceiver
If msg.getContent
Call method msgToMsgSpc.setContent with
EndlIf
Else
Call method msgToMsgSpc.addReceiver
If msg.getContent

Call method msgToMsgSpc.setContent with ™

Else if msg.getContent

Call method msgToMsgSpc.setContent with ™

Else if msg.getContent

Call method msgToMsgSpc.setContent with
Else if msg.getContent

Call method msgToMsgSpc.setContent with
Else if msg.getContent

Call method msgToMsgSpc.setContent with ™

Else if msg.getContent

Call method msgToMsgSpc.setContent with ™

Else if msg.getContent

Call method msgToMsgSpc.setContent with ™

Else if msg.getContent
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names of doctors please ?"

list hos"

"channel doctor whose name is "

"search for doctor "
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recommended docter for "
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Call method msgToMsgSpc.setContent with "chnl drngps:" plus
msg.getContent
Else if msg.getContent
Call method msgToMsgSpc.setContent with "find doctor for disease " plus
msg.getContent
Else if msg.getContent
Call method msgToMsgSpc.setContent with "get diseases that starts with *
plus msg.getContent
EndlIf
EndIf
Call method send with msgToMsgSpc

Method: handleResponseACLMessage

Initialise orgMsg to msgFormation.get with resp.getConversationld
Initialise reply to null
If null is not equal to orgMsg
Call method msgFormation.remove with orgMsg
Set reply to orgMsg.createReply
Try
Call method reply.setPerformative with resp.getPerformative
Call method reply.setContentObject with resp.getContentObject
Call mpethod System.out.println,wyith resp.getCeontentOhject
Catch Unreaglalite Exception urex
Call3peihod replytsetCortent Wity Pesp.getContent
Catch Exceptign ex
Call method ex.printStackTrace
Call method reply.setPerformative with ACLMessage.FAILURE
Finally
Call method send with reply
EndTry
EndIf
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Appendix C:
UML Diagrams
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Figure C.1: Class Diagram
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etDoctorName(}

return driame

sd getD melin ist<T1->String> ]
a:AppointmentManagerAgent 5 ‘ dizDoctorinfo ‘ ‘ name:String 5 ‘ ‘ ing 5 ‘ toLowerCase()
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Figure C.2: Activity Diagram — Get Doctor by Partial Name
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ThatDoctorComes(in drilame: <T1>String, T2->String= ]

a:AppointmentManagerAgent 5 ‘ di:Doctorinfo 5 ‘ ‘ drame:String 5 ‘ ‘ dramel0:String 5
H H
H H
Map<String, String= omes = new L ing, String=(); % '
H H
H H
H H
H H
H H
H H
[ H H H
H H H
H | |
loop [Doctorinfo di : IstDi] H 1 1
H
g H H
2: getDoctorNamed) g g
H B g
g H
g H
H
H return driame L :
H
3: digetDoctorName().contains(Prof)
T
alt
[di.getDoctorName().containg(Prof™)]
{ System out printin(di.getDoctorName()) Iﬁ
4: getDoctorName()
>
return drilame [
5: getDoctoyName()
»
return drilame [
6: drhiame.trim()
>
]
T
7: di getDoctorName().equals(driame trim(}) !
|
|
|
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[di.getD ) allg |
WE LIRSS Pl
11
9: hospitalsDrC 1
.
T '
: H
i H
m ; ‘
Comes. contsi gettospitald(})] H :
: H
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H
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H
H
H
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H
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H
1
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else]
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Figure C.3: Activity Diagram — Get Hospitals from Doctor
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sd calcCosSim(in s1:5tring, in i t]

7 QH 7-,5‘

H '
final ArrayList<String= str1Tokens = new ArrayList<String=( Arrays.asLigt(s1.eplit(" ")), B
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|
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1
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1
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3 523l ") i

-

rH

4: new ArrayList=String>( Arrays asList(s2.spit(" "))} TR

fnal Sel<String> alllukens = new HashSet<String=(); Iy

5. new HashSet«String=(} allTokens

allTokens. addAl(str1Tokens) [

8 alllokens addAllstr1Tokens)

-
il
H
i
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1
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'
8 new HashSet<String=() H
'
T
'
'
Bt e
i it B gy condSirn R A AGRE T
'
T
1
'
allTokens.addAll{secondSiringTokens) BI :
'
11: allTokens.addal(secondStringTokens) H
gl
T
H
1
o final int commonTerms = (termsinString1 + termeinString2) - allTokens size(); '% :
1
12: alllokens.size(} H
ol
I

return (float) (commonTerms) / (float) (Math. pow((float) termsinString1, 0.57) * Math.pow( (float) termsinString2, 0.5)) %

Figure C.4: Activity Diagram — Cosine Algorithm
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=d getTotalScore()int J

a:Docterscores 5

------ 1 return noO fAppointments + (noOfFullays * fulDayScale) D‘-l

Figure C.5: Activity Diagram — Doctor Scoring

sd addNoOfAppointments(in nofa:intl:void)

a:DocterScores 5

------ -I int div = Math.round{nofaf 0)y*10; Il‘1

______ 1 int rem = nofa % div; b]

nt full = div + (rem < 5 7 5 : 10);

¢ B S ST R p, . G T
1
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1
1

Figure C.6: Activity Diagram — Doctor Appointment Update and Full Day Scale Update
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Figure C.7: Activity Diagram — Best Doctor Method
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Flow Charts

Method: calcCosSim

calcCosSim

Final ArrayList=String=
striTokens =new
ArrayList=String={

Final ArrayList=Sing=
str2Tokens =new
ArrayList=String=(

Final Set=String= allTokens
= new HashSet=String=(};

Call method
allTokens.addAll with
striTokens

Final int termsinString1
= allTokens.size();

Final Set=String=
secondStringTokens =new
HashSet=String=

Call method

Final inttermsIn:Snn
secondStringTokens =iz=

Call method
allTokens.addAll with

secondSringTokens

Final int commaonTems =
(termsInString1 +
terms|n3nng2)

( commonTerms )

END

Figure C.8: Cosine Calculation Algorithm

secondStingTokens a0 } T &
dAll with sir2Token= %y
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Module: BestDocterSelectionAgent
Method: getChanneledPaitents

getChanneledPait
ents

Initialise con fo
Util. g etC onnection with
Util. BASE_URL, cookies

Elements
dataElements;

Document doc;

Call method
con.data with { Map )

Setdocto
con post

Set dataElements
to doc

Foriis 0,iisless than
dataElements. size, i
increments by 1

no If dataElements.get : yes

T Return result of
Returmr o Integer. parseint it
dataElements.geti plus 2

Return 0

e

Figure C.9: Algorithm for Retrieving Appointment Numbers
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Method: bestDoctor

\ bestDoctor /

Initialise tmp to 0

String retVal[] =
new String[2];

Set 0 of retVal to
scores keySet

For (String key - %

scores keySet()) /

Set 1 of retVal to
String. valueOf with tmp

Return retVal

/

END \

Initialise tmp1

Figure C.10: Algorithm for Selecting Best Doctor
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Module: HospitalCheckingAgent
Method: action

no

TheDalsize
s equalin 0
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|
Initialise
threadCountto 0
|

For (Doctorinfo
di - IstDi)

Ifhospitals containskay yes
with di.getiHospitalld

get appointment
numbers

Create new
Thread

Call method
Runnable

ThreadCount++;

Call method
threadsAppns.add with
threadAppnCheck

Call method
140 0N Check start

Checkstart |

s |
Sl -

J

e
il
Catmeme s o |

mgteSem

SRTI -".'.J, Sef commiD io 4
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If x size is
eqgualto 0

Call method
chnllrio putwih
“channeiDais’, X

Call method
chnlinfo.put wit kess-
alive-callback”

ReplyToOriginal

Call method send
with replyToCriginal

Create new
Thread

Call method
timeQutThread start

Set commlID to 6

End of Case

Figure C.11: Algorithm for Retrieving List of Hospitals
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Method: fillAppointmentNumber

fillAppointmentNu
mber
|

Document doc;

Elements
rootTables:

Initialise returnList
fo null

Initialise tableFound
o false

Initialise loop to
frue

Initialise
leadingSpaces to -1

Initialise
lastnamelnde

R

Initialise lastMz fe -
di.getDoctortlame=4~

e

Set lastnamelndex to
di.getDoctorMame

|
For(inti= %
/

lastnamelndex;; i-)

no If yes
di.getDoctorName
break; LeadanS_DaCeS++
L € T

Foriis0,iis less than
leadingSpaces, i
increments by 1

Set lastName to "
" plus lastName

i
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do{

Initialise con225
to Util

con22b.data
((Collection=Connection Ke
¥val=) null);

Setdocto
con225 post

Set rootTables to
doc_select with "table”

For (Element
rootTable : rootTables)

Initialise tbody to
rootTable select with
“tbody”

Inttialise trs to
tbody select with "tr"

For (Element tr
trs)

Iftrgla
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Initialise dridiatch
to digetDoctorMNo
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Found yes

%K If table

if{{rull I=returnList &%
returnList.size() =0} ||
lastMame.charat(0) 1="")

1 while {loop);

Return returnList

e

break;

Figure C.12: Algor}it'hm for'RetrievihgL D octor sBull Infarmation
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Appendix D:
Mobile Phone Ul

-

1181 Drchannel

Channel Doctor By Category

Channel Doctor By Deiseise

Channel Doctor By Name

Figure D.1: First Screen of the Mobile

Ent Surgeon

Search

Aug 16 201

Use nearest hospitals

ed Hospital

Figure D.2: Channel Doctor by Category
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Please Wait

Dr Sobitha Attygalle Abeyratne

Figure D.3: Automatic Doctor selected for that category

Figure D.4: List of hospitals along with appointment numbers
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ye

Yellow nail syndrome

Jul 15 2013

Aug 16 2014

Sep 17 2015

Figure D.5: Channel doctor by disease

Please Wait

Figure D.6: Automatic doctor selected for disease

112



eChant

Amount of th
Extremely
Little Ame
Medium A

(=) Takes lon

) Takes ext

When doing t
Extremely
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(=) Medium

) Complex
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(=) Mot Bad
Bad
Worse

Satisfaction
Excelent
_ Good
() Mot Bad
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Worse

Satisfication

Questionnaire Samples

Excelent
Good
Mot Bad
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(=) Worse

Your satisfaction about mobile usage of the system
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(*) Mot Bad

Bad

Worse

Appendix E

Total costs charged by operator (excluding the eChanneling fae)
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Medium
L/ Lt

F Exindmetyhitie
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eChanr

Amount of th
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_ Very High
(=) High
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eChanneling Feed Back Form (New System)

Amount of the time duraton spend to complete a successful e-Channeling
(=) Extremely Small Amount OFf Time

Small Ameunt of Time

Medium Amount of Tims

Takes long time

) Takes extremely longer amount of time

When doing the e-Channelling, your interaction with the system
Extremely High
High
Medium
Low
(=) Almost Mo Interaction

Your satisfaction with the answers generated by the system
(=) Fully satisfiad

Partially satisfied

Less satisfied

Mo satisfaction at all

Satisfication of channeling capability by doctor's name
(=) Excelent
Good
Mot Bad
Bad
) Worse

Satisfaction of channeling capability by doctor's spaeciality
(=) Excelent
_ Good

Mot Bad

Bad

Worse

Satisfication of channeling capabllity by disease
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(=) Excelent
Good

) Not Bad
Bad

| Worse

Your satisfaction about mobile usage of the system
() Excelent
) Goed
MNat Bad
Bad
Worse

Total costs charged by operator (excluding the eChannellng fee)
. \ery High

. High

' Medium

_ Small
(*) Extremely Small

Figure E.3: Sample answers from questionnaire — new system
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