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1 Introduction

This paper describes our proposal for a solution to the skobligatory exercise in INF5150,
or Drop2. The main goal in Drop2 is to create an executable UWdkign of the solution
provided by the teachers to the first exercise - hereaftéecc@ropL.In section2 on the fa-
cing page we will go into detail about our design, and how toand test it.

The provided solution, that our solution is built on, is setmdels describing a system called
“"Multiple Blind Date System{MBDS). As the name suggest, it is a system to help people
meet others - without knowing in advance who they will meehisTis done by letting the
users of the system send SMS messages to join events. Bledéogednt take place the MBDS-
service will return a SMS message containing informatioouglthe event location, and how
to get there to the user. Dropl consist mainly of as set ofnagBans, a class diagram, the
composite structure and sequence diagrams modelling tHe3A&ervice. The diagrams show
how three different specifications can be implemented, arabdition how the last two are
refinements of the first.

After the executable UML design, we will briefly explain howewinay understand the design
as a refinement of Drop1.

The next part of our solution is a risk analysis using the CGRéol. The CORAS tool is a
system built on open standards that support the CORAS melttmpd It is a efficient way of

performing a risk analysis in a structured approach. Theirements limit the analysis to four
risks that does not meet the risk evaluation criteria - tatlthee work load.

1.1 Rational Software Modeler

The main tool used to create the executable UML design is tt@Ral Software Modeler
(RSM). The UML design will be compiled into JavaFrame thrioagRSM-plugin provided by
the course management. The installation and adjustmentake this work took quite a long
time.

The RSM software used is not the perfect tool to make modsfga@ally regarding the state
machines. We also had problems when exporting the diagrarmages. Sometimes RSM
didn't include all the parts of the diagram when exportingstan image - without giving any
error messages - making the exported diagram faulty.

IThis should not be mixed with our proposal for the first ohiligg exercise, which was also called Dropl



2 Executable UML Design

2.1 Class Diagram

The class diagram is equal to the class diagram of the solafidropl. The phone num-
ber# of the customers are stored as Strings. When a list as a gaavgs needed, the class
ArrayLi st outof thej ava. ut i | package was used. The claskesat i onSuppl i er,
Event andCont r ol | er SMcontain attributes of this data type.

The clasPhoneNo just contains the attributeunber of the typeSt ri ng.
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& number - String o phoneMo : PhoneNo
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Figure 1: MBDS class diagram

2For the unique identification of the users a unique sms ifientjiven by PATS, is used.



2.2 Signals

The following signals are used within our system:

ClosestBusStop (PhoneNo phoneNo, String depBusStoplID, String depBu$&tome)
e EventMade (String eventType, long time, String locName)

e GetClosestBusStop (PhoneNo phoneNo, String custPos)

e GetL ocation (PhoneNo phoneNo)

* GetL oclnfo (String locName, long eventID)

» JoinEvent (PhoneNo phoneNo, String eventType, long time)

» JoinEventOk (PhoneNo phone)

¢ Loclnfo (long eventID, String destBusStopID, String destBusStmpi)

« MakeEvent (String eventType, long time, String locName)

e TooMany (PhoneNo phoneNo)

» TrigEventM essage (PhoneNo phoneNo, String eventType, String locName, &tast-
BusStoplD, String destBusStopName)



2.3 Composite Structure: MBDS

Since it is a given constraint by JavaFrame, parts withirctimaposite structure diagrams can
only be either another composite or a statemachine. Our ositeBDSyst emequals the
BDSyst emcomposite of the Dropl with a additionehput EdgeMedi at or called“Gui-
InputMediator” This mediator offers a graphical user interface for a sifigaliusage. The
other mediators use theynCQut Medi at or andSnsCQut put Medi at or types.

The partcont r ol | er andevent handl er are other compositesocat i onsuppl i er
is a statemachine, which will be desribed in a more more l@et#ater on.

DrynTrafOukpt : DynCutMediator = DynTrafinput DrynTrafinpat
(® BDSystem
Inilnpuiediatoe
toDryrTraf fromDynTeaf
FronEnv tolocationSnpplisr
EromController
fiator = "imgare” Mingary” wontralier : Contraller
By X .
Ergarl scaviongupplier locationSupplier - LocationSupplierSM
fromBvendiandler toBventHandler toController
fromBventHandler toBventHandlsr
Eator = "ingary”,"ingary’
toCont-oller FromConiroller
toLocationSupplier
eventhandler : EventHandler

Figure 2: Composite Structure MBDS



2.4 Composite Structure: Controller

TheCont r ol | er composite is also very similar to the given composite of Drdpcontains
two parts:

1. control | ersmoftypeControl | er SM Itis a statemachine und has a central role,
it handles all incoming sms messages and forwards incomesgages from the location
supplier and the eventhandler to the right session inssance

2. sessi onsmof type Sessi onSM A instance of the type Session is created everytime
a customer wants to join an event. “It handles the commubitatith the customer
related to his particular event” (from Dropl solution).

If the controller receives a SMS message, the following egssing algorithm will be ex-
ecuted within the SMSEffect2 activity:

Listing 1: SmsEffect2 activity

System.out .println("[ControllerSM] SMS received: "sig.getMessage());
[/ preprocess sms message text
si g.set Message(si g.get Message () .substring(si g.get Message() .i ndexOF (" ") «

[N

+1));

si g.set Message(si g.get Message () .substring(si g.get Message() .i ndexCOF (" ") «
+1));

5 si g.set Message(si g.get Message () .substring(si g.get Message() .i ndexOf (" ") «
+1));

System.out .println("[ControllerSM] Preprocessed message text:si'gg. <
get Message() ) ;

As one can sed&ont r ol | er SMcontains the mediatdroSessi on which type is
DynSessi onRout er. This class has the stereotySenpl eRout er Medi at or and for-
wards messages to dynamical created instances of theS#ass on with the following al-
gorithm:

Listing 2: DynSessionRouter activity

[/l forward to requested session
String phonenunber = new String();
if( sig instanceof Joi nEventk ) {
phonenunber = ((Joi nEvent Ck)si g) .phone.nunber ;
} else if( sig instanceof TrigEvent Message ) {
6 phonenunber = ((Tri gEvent Message)si g) .phoneNo.nunber ;
} else if( sig instanceof PosResult ) {
System.out .println("[ControllerSM] Received PosResult from "+({
PosResul t )si g) .get Messagel d() ) ;
phonenunber = ((PosResult)sig).get Messageld();
10} else if( sig instanceof C osestBusStop ) {
phonenunber = ((Cl osest BusStop)si g) .phoneNo.nunber ;
} else if( sig instanceof Dyninfo ) {
phonenunber = ((Dynlnfo)sig).getRoutinglnfo();
14 } else if( sig instanceof TooMany ) ({
phonenunber = ((TooMany)si g) .phoneNo.nunber ;

N



}

18 for (int i=0; i <mediatorlList.size(); i++) {
ToSessi onSMvedi at or nedi ator = (ToSessi onSMvedi at or ) nedi at or Li st .get ( <«

i);

if (phonenunber .equal s (nmedi at or .phoneNo.nunber ) ) {

22 medi at or .forward(sig);
System.out .println("[DynSessionRouter] DynRouter: sig is forwarded™

)i

Instances of the typ&essi onSMgot the parametergshoneNo, event Type andti ne
with the data type®honeNo, St ri ng andl ong. More details about the usage of these

parameters will be given later on.

{5 Controller
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Figure 3: Composite Structure: Controller



2.5 Composite Structure: EventHandler

The composité&cvent Handl er contains the partsvent handl er smof the type

Event Handl er SMand dynamical created pagsent typeEvent . event handl er sm
creates new events and forwards messages that are addiessegle events. Instances of
the typeEvent are dynamical created lgvent handl er as response on ldakeEvent
signal. They expect the parametergent St art Ti nme (I ong), event Type (Stri ng),

| ocNane (St ri ng) andnyl D (I ong), which is a unique identifier for the event.

The event handl er smforwards messages for single events through the {poEvent

which is of the type

DynEvent Rout er . DynEvent Rout er is a class with the stereoty(® npl eRout er Medi at or
and uses the following algorithm for the message forwarding

Listing 3: DynEventRouter activity

if( sig instanceof Loclnfo ) {
// forward message to requested event
3 Locl nfo locinfo = (Loclnfo)sig;
for (int i =0; i<mediatorList.size(); i++) {
ToEvent SMvedi at or nedi ator = (ToEvent SMVedi at or ) medi at or Li st .get (i );

7 System.out .println("[DynEventRouter] DynRouter: mediator.mylD = " +<
medi at or .yl D) ;
System.out .println("[DynEventRouter] DynRouter: locinfo.eventlD = " +<

| ocinfo.event|D);

if (locinfo.eventlD==nediator .nylD ) ({
11 medi at or .f orward(l oci nfo);

System.out .println("[DynEventRouter] DynRouter: locinfo is <«
forwarded") ;
}
15 }
} else if( sig instanceof Joi nEvent ) {
/I forward message to requested event
Joi nEvent j oi nevent = (Joi nEvent)sig;
19 for (int i=0; i<mediatorList.size(); i++) {
ToEvent SMvedi at or nedi ator = (ToEvent SMVedi at or ) medi at or Li st .get (i );

if (joinevent .time==nedi ator .ti me & j oi nevent .event Type. «
equal sl gnor eCase(nedi at or .event Type) ) {
23 medi at or .f orward(j oi nevent ) ;

System.out .println("[DynEventRouter] DynRouter: joinevent is <
forwarded") ;

}

27 }

10



(&) EventHandler

fromEny eventhandlersm @ EventHandlerSi

toFvent - DynEventRontar

fromBventSM : ToEveniSMMadiator = evendStan Times eventType, myID
ol ocaticnSnp
eventsm - EventSM [*] = eventStunTime,

eventType, locName, mv D

toControdber

Figure 4: Composite Structure: EventHandler

11



IN

e}

w

2.6 Controller State Machine

TheCont r ol | er SMreceives incoming SMS messages. It checks, wether it imanjessage
or another ong If a SMS message is recognized as a join message, a newdesibthe type
Sessi onSMis created. Otherwise the following algorithm processes3NIS message:

Listing 4: SmsEffect activity

// Handles SMS messages
/I sms format: to, from, message
/I message format: joireventTypetime OR makeeventTypetime—locName OR «
register—me
csm.user _id=sig.getFrom() ;
csm.snst ext =si g.get Message () ;
String[] parts = csm.snstext .split ("—");
System.out .println("Received message: user_id: ¢'sim.user _i d+", message «
parts ("+#parts.length+"):");
for( int i =0; i<parts.length; i++ ) {
System.out .print (parts[i]+" ");
}
System.out .println();
if( parts[0].equal sl gnoreCase("make") ) { // make-message
/I make eventhandling
System.out .println("[ControllerSM] Create event");
out put (new MakeEvent (parts[1],Long.parseLong(parts[2]) ,parts[3]), csm. «
toEvent H2,csm) ;
} else if( parts[0].equal sl gnoreCase("register”) ) { // register message
if (csm.registeredCustomers==null ) { csm.regi st eredCust oners=new <«
ArrayList (); }
csm.regi st eredCust oner s.add (new Cust oner (new PhoneNo(csm.user _id)));
System.out .println("[ControllerSM] Register customer ‘tsm.user_id+". <«
Over all: "+csm.regi st eredCust oners.size());
out put (new Sms ("Successfully registered ‘tsm.user_id,csm.user_id," «
2034") csm.t oEnv,csm) ;

}

If an event was created by the event handler, the controliénetify all registered custom-
ers about the new event. This happens, when the controlleivess a message of the type
EventMade and is shown in the following algorithm:

Listing 5: EventMade activity

I/l Notify all registered users about new event
Event Made enm=(Event Made)si g;
if( csm.registeredCustoners!=null ) {
Listlterator |i=csm.registeredCustoners.listlterator ();
while( i .hasNext () ) {
Cust oner c=(Custoner)li .next ();
System.out .println("[ControllerSM] Notifying "+c.phoneNo.nunber+" «—
about new event");
out put (new Sns ("New event: Type: "em.event Type+", Loc: "+em. <
| ocNane+" at "+em.ti me,c.phoneNo.nunber ,"2034") ,csm.t oEnv,csm);

}

3In our implementation the SMS message typegaire registerandmake

12



All other incoming messages are forwarded to the single@essvhose identifiers are con-
tained within the single messages.

- ControllerSM

- i Long.parscLongisig. geths )_sp]jl{"—'}[ij;ig.getMmag:().splil.("-"}[I],n:w PhoneNo(sig.getFrom())); “
| |sig.geeMessage(). indexOf{ “join"1=-1]

.}ﬁ EventMade
2 EventMade Eftect

WaltMessage

@ SmsEffect oty TrgEventMessage
[else] -~ - 'J'ngEvenlJ\v(e.l:s.i_geHr'frcl
{ orward ingger 10 according session
output(sig.csmtoSessioncsmy.

uﬁ PosResult
@0 PosResultEffect
A forward message W acedrding session
OULPU 5. CHmL 0 SessIon, csm )

uﬁ CloscstBusStap
“"tl JoinEvent(dk &2 ClosestBustStopEffect
@ JomEvemOkEffect \ /f forward message to according session
! forward message to session output(sig.csm toSession,csm);
outputisig.csm toSession,csmy,

i ,—,&l Dynlnte
iy ToaMany & Dynlnfokfiect
(&0 TonManyEtfect # forward message to according session
I send negotiation 1o customer outputizig.csm.ioSession,csm),

DULpU sig.com S ession,csm);

Figure 5: Controller State Machine

13



2.7 Session State Machine

The Sessi onSMhandles the communication with a single customer relateal particular
event.

When aSessi onSMis created, it sends i nEvent message to the event handler that is
supposed to forward this message to the single event:

Listing 6: JoinEventEffect activity of SessionSM

I/l send join event message to event handler
out put (new Joi nEvent (csm.phoneNo,csm.event Type,csm.ti ne) ,csm.t oEvent H,csm «

)i

N

Afterwards, the instance &essi onSMis waiting for a reply of the event. If the event is full,
we will receive a TooMany message and send a notificationtah@uto the customer, saying
that the joining is not possible:

Listing 7: TooManyEffect activity

I/l send negotiation to customer

out put (new Snms("Sorry, but you cannot join the event tsm.event Type+" at <
"+csm.tine+", because it is too full."gsm.phoneNo.number ,h"2034"), «—
csm.t oEnv,csm) ;

N

If the joining is possible, we will receive a JoinEventOk sage from the event and we will
send a confirmation for the successful joining to the custome

Listing 8: JoinEventOkEffect activity

/l send confirmation to customer
out put (new Sns ("Successfully joined the event ¢tsm.event Type+" at "+csm. <
time+" I'" csm.phoneNo.nunber ,"2034") csm.t oEnv,csm);

N

In the staté'WaitingForEventTrigger” the session is waiting for the notification trigger. At an
appropriate time, th8essi onSMinstance will get &r i gEvent Message message, which
contains information about the event that is going to talkegl These information will be
stored and the location of the customers mobile will be retpgeat PATS:

Listing 9: trigEventMessageEffect activity

I/l save event information

csm.| ocNane=si g.l ocNane;

csm.dest BusSt opl D=si g.dest BusSt opl D;

csm.dest BusSt opNane=si g .dest BusSt opNane;

System.out .println("[SessionSM] Session ‘egsm.phoneNo.nunber+" was «
triggered: Event at "esm.| ocNane);

N

/I get Location of the customer
PosRequest pr=new PosRequest (csm.phoneNo.nunber ) ;
pr .set Messagel d(csm.phoneNo.nunber ) ;

10 out put (pr ,csm.t oEnv,csm) ;

14



After we received the position, we store it and ask for theedh bus stop regarding this posi-
tion:

Listing 10: PosResultEffect activity

/Il get closest Bus stop
2 csm.snet ext = sig.getPositioni ngResult ();

int ix = csm.snstext .i ndexOr ("<Breddegrad >") ;
csm.l atitude = csm.snst ext .substring(i x+12,i x+19);
6 I X = csm.snet ext .i ndexXf ("<Lengdegrad>");
csm.l ongi tude = csm.snst ext .substring(i x+12, x+20);
System.out .println("[SessionSM] Tracked position of customer c¢sm. <
phoneNo.nunber+": "+csm.l atitude+" "+csm.l ongitude);

10 out put (new GCet Cl osest BusSt op(csm.phoneNo,csm.|l ati tude+" "+csm.l ongitude), <«
csm.t oLocSup,csm) ;

After we received the closest bus stop, we have all inforonathat we need for a route request
to Trafikanten:

Listing 11: ClosestBusStopEffect activity

/| save results
2 csm.depBusSt opl D=si g.depBusSt opl D;
csm.depBusSt opNane=si g.depBusSt opNane;
System.out .println("[SessionSM-"+csm.phoneNo.nunber +"] Stored departure «
information: "+csm.depBusSt opNanme+" ("+csm.depBusSt opl D+")");

6 // DynRequest to Trafikanten
String dynroute="SN$"+csm.depBussSt opl D;
System.out .println("[SessionSM-"+csm.phoneNo.nunber +"] DynRoute request: «
"+dynroute);
out put (new DynRequest (dynrout e,csm.phoneNo.nunber ) ,csm.t oDynTr af ,csm) ;

In the end we send a notification message to the customer:

Listing 12: DyniInfoEffect activity

/I send notification SMS to customer
System.out .println("[SessionSM-"+csm.phoneNo.nunber +"] Received DynRoute <
message");

DynRout e dr =((Dynl nfo)si g).get DynRoutes () [0];
I/l send notification to customer
System.out .println("[SessionSM] Notification is sent to customer ¢sm. <«
phoneNo . nunber ) ;
7 out put (new Sns(csm.event Type+" at "+csm.tinme+": Take line #"+dr. <
get Li neText ()+" from "+csm.depBusSt opNanme+" to "+dr . <«
get DestinationStop()+" at "+dr .get Expect edDepat ureTi me() .substring «
(11,16)+". Get out at: "esm.dest BusSt opNane, csm.phoneNo.nunber, " <
2034"), csm.t oEnv, csm);

15
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Figure 6: Session State Machine

2.8 EventHandler State Machine

The event handler has basically two functions:

1. Createanew event - When aMakeEvent message is received the event handler creates
anew instance devent . The unique identifier of the the single events is a statioteau
of the typel ong that is incremented everytime before a new instance isaxieat

2. Forward messages to single events - Both,Joi nEvent andLocl nf o messages, are
forwarded to the single events by tbgnEvent Rout er port ofevent handl er sm

16



£7 EventHandlerSM

.\

&2 eventsm(++EventSM.eventlD,"place2”,30000,"ea"),

ﬂ Event

&3 eventsm(++EventSM.eventlD,sig.locName,sig time sig.eventType);

aﬁ JoinEvent
&2 JoinEventEffect
/i notify requested event about customer joining
/i forward JoinEvent message
outputisig,csm.toEvent,csm);

i locinfo
& locinfoEffect
Jf forward the locinfo message to the last created event
System.out.printini“[EventH andlerSM] - Forwarding location information to event "+((LocInfo)sig).event
outputisig,csm.toEvent,csm};

DJ);

Figure 7: EventHandler State Machine
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2.9 Event State Machine

Instances of th&vent SMwill be created every time, a new event is created, eitherhby t
vendor itself or by a customer. Right after the creation, saariables, e.g. for storing the
participating customers and the timer, are initialized #edclosest bus stop for the location of
the event is requested at the:

Listing 13: InitializeEffect of ControllerSM

[l Initialize participants array

csm.participants = new ArraylList ();

I/l set maximal number of participants here for test purposes only 2
csm.maxparts=2;

[l Initialize timer
csm.count down.set Del ay ((int)csm.event Start Ti ne) ;
csm.count down.start Ti ner () ;

System.out .println("[EventSM] EventSM "€tsm.nyl D+" created");

System.out .println("[EventSM] Requesting location information for event <
+csm.nyl D) ;

out put (new Get Locl nfo(csm.l ocName,csm.nyl D) ,csm.t oLocati onSup,csm) ;

After we received the information about the closest bus sfajbe location of the event, the
event sends Bvent Made message to the controller:

Listing 14: LocInfoEffect activity

/I receive location information

Locl nfo | oci nfo=(Locl nfo)sig;

csm.dest BusSt opl D=I oci nf o.dest BusSt opl D;

csm.dest BusSt opNane=| oci nf o.dest BusSt opNane;

/I notify Controller about new event

out put (new Event Made(csm.event Type,csm.event Start Ti ne,csm.l ocNane) ,csm. <«
toController,csm);

In the “WaitPersons” state we are actually waiting for persons to join the eveniel receive
a Joi nEvent message, we check, if there is a seat left. If there is a st#aile add the
customer and sendJai nEvent Ok message to the controller, otherwise we sefidaVvany
message to the controller:

Listing 15: JoinEventEffect activity

// add customer to event
Joi nEvent je = (Joi nEvent )sig;
if( csm.participants.size()<csm.maxparts ) {
csm.partici pants.add(j e.phoneNo) ;
System.out .println("[EventSM] Customer "je.phoneNo.nunber+" added to «
"+csm.event Type+" at "+csm.eventStartTi ne);
/Il notify controller
out put (new Joi nEvent Gk (j e.phoneNo) ,csm.t oControl | er ,csm);
} else {
System.out .println("[EventSM] Customer "je.phoneNo.nunber+" CANNOT be «
added to "€sm.event Type+" at "+csm.event StartTi ne);

18
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/I notify controller
out put (new Joi nEvent Gk (j e.phoneNo) ,csm.t oControl | er ,csm);

When the timer of the event is finished,Tai gEvent Message for each of the customers
that joined the event is sent to the controller. This messaggins all information which are
important for the further notification of the single custome

Listing 16: TimerEffect

I/l send trigger event messages for each participant
Listlterator |i=csm.participants.listlterator ();
while( I'i .hasNext () ) {
PhoneNo pn = (PhoneNo)li .next ();
out put (new Tri gEvent Message(pn,csm.event Type,csm.l ocNanme,csm. <
dest BusSt opl D,csm.dest BusSt opNane) ,csm.toController ,csm);

2 EvenmtSM

=1 izeEffect

( WaitFarLocationlnfa ‘]
L

&1y Locinfo
3 LocinfoEffect

aﬁ JoinEvent
=2 JoinEventEffect

WaitPersons

\ J

o

U5 TimeTrigger
22 TimereEffect

Figure 8: Event State Machine
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2.10 User explanation
A test event will be created right after starting up the aystdt will be triggered 30 seconds
after starting the system. The eventType is “tea”, the é\iere is 30000.

There are information for three locations stored in thegystplacel, place2 and place3. This
means that all other event locations, that are created gitiie use of the system will have
the central station as a recommend meeting place (seemtéstiof the | ocastion supplier for
further details).

The system can be used on two ways:

1. Using the GUI

2. Using SMS
There are three different types of messages that the useeaarto the Blind Date System:

1. Join message
2. Register message

3. Make event message

Parameters that have to be changed by the user are writiien ita

2.11 Using the GUI

Make event message The make event message has the following structure: “studhtok
usernamenakeeventTypeventTimesventLocatiof2034SMSID. Note that eventTime
in this implementation is the time in milliseconds that hapass by until the event will
be triggered. It is important to use “-" as a separator - tige@thm within the system
splits the message with the help of this sign. SMSID is predidy PATS. E.g. “studl
konto florianm make-tea-60000-place3,2034,YourSmsldHer

Join message To join an event, send a message with the following structigeid1l konto
usernamgoin-eventTypeventTimg@034SMSID. username has to be replaced by a real
username. Note that eventType and eventTime are used aseuidigntifiers for the
single events. This means that these must be exactly the lga@ra the ones in the
system. E.g. “studl konto florianm join-tea-30000,2034y@msldHere” within the
first 30 seconds after the start up of the system.

Register message The register message has the following structure: “stucdhtdawsername
register-me,2038MSID.
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2.12 Using SMS

All SMSs have to be sent to the number 2034. Only Telenor rastifn be used.

Join message Send a SMS with the following structure to 2034: stud1 kargernamegoin-
eventTypesventTime E.g. “studl konto florianm join-tea-30000” within the fir39
seconds after the start up of the system.

Register message Send a SMS with the following structure to 2034: studl kamername
register-me

Make event message Send a SMS with the following structure to 2034: studl korgeru
name makeventTypeventTimesventLocation E.g. “studl konto florianm make-tea-
60000-place3d”

2.13 Additional information

The system, as it is modelled and implemented, does not dfieclkcustomer has already
joined an event. The instances 8&ssi onSM which handle the communication with the
customer related to a particular event, use the unique SBt8ifibr to distinguish between the
single instances. By testing our system, we came to thewWoilpresult: Due to the lack of a
controll mechanism for a "multiple joining” of a single coster, the system will send multiple
Joi nEvent Ok messages to a sing&essi onSMinstance, causing a transition error, which
can also be seen with JFTrace.
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3 Risk Analysis

3.1 Context identification

Target of Evaluation Table

Type: Table

Name: Target of Evaluation Table

Short description: What parts of the drop that is being evaluated
Concern: Target of evaluation

Viewpoint:

Finalised:

Full description: This ToE is meant to give a analysis of the INF5150 Obligatory Exercise Drop 2,
Autumn 2005. This analysis is based on the assistants’ solution to Drop 1.

Table 1: Target Of Evaluation Table

Category Value

Target Blinddatesystem - A multible blind date service based on
SMS messages, that will handle participants linked to one or
more events.

Client The client is the “owners” of the BlindDateSystem.

Service/Function - Register new client - Manage join request - Provide
travelingroute to user - Positiong of meetingplace and user

Quality aspects - Data confidentiality regarding user data - Availability of
system

Value Definition Table

Type: Table

Name: Value Definition Table
Short description:

Concern: Target of evaluation
Viewpoint:

Finalised:

Full description:

Table 2: Value Definition Table

Type Domain Allowed values Description
Asset Low, Medium, High
Frequency Rare, Unlikely, Possible,
Likely, Certain
Consequence Insignificant, Minor,
Moderate, Major
Risk value Low, Moderate, Major
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Risk Definition Matrix

Type: Table

Name: Risk Definition Matrix

Short description: A matrix for evaluation risk values

Concern: Target of evaluation

Viewpoint:

Finalised:

Full description: ~ This matrix defines the risk value depending on the frequency and consequence of
occurance.

Table 3: Risk Matrix

Frequency Insignificant Minor Moderate Major
Rare Low Low Low Low
Unlikely Low Low Low Moderate
Possible Low Low Moderate Major
Likely Moderate Moderate Major Major
Certain Major Major Major Major

Risk Criteria Evaluation Matrix

Type: Table

Name: Risk Criteria Evaluation Matrix

Short description: Matrix showing where the RiskID is situated
Concern: Target of evaluation

Viewpoint:

Finalised:

Full description:  The matrix shows where the different risks are situated in a matrix of consequence
and frequency. The matrix will show how the risks evaluete according to the Risk
Evaluation Criteria Table.

Table 4: Risk Matrix

Frequency Insignificant Minor Moderate Major

Rare R-5

Unlikely R-6, R-7, R-8, R-9, R-10
Possible R-11, R-12 R-3, R-4, R-13

Likely R-2, R-14 R-1

Certain
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Asset Table
Type:

Name:

Short description:
Concern:
Viewpoint:
Finalised:

Full description:

Table

Asset Table
Clients assets
Assets

A table of assets for the client at the time og analysis. a4 (User) is set to low, due to
the lack of users at the moment of analysis.

Table 5: Asset Table

Asset ID Description Category Value
A-reputation BDS Reputation Organisational Medium
A-trust Customers Trust Human Medium
A-personaldata Users personal data Information High
A-user Current users Human Low
A-systemdesign Systemdesign Software High
A-equipment Data equipment Physical Medium

Risk Evaluation Criteria Table

Type:

Name:

Short description:
Concern:
Viewpoint:
Finalised:

Full description:

Table

Risk Evaluation Criteria Table
Criterias for the different assets
Risk evaluation criteria

The goal of this activity is to identify the risk evaluation criteria, i.e. what loss in
asset value the client can tolerate over a given time interval.

Table 6: Risk Evaluation Criteria Table

Criteria ID Criteria Description Applied for assets
C-1 Accepted if lower or equal to |Default value for criteria. A-reputation, A-trust,
moderate A-personaldata, A-user,
A-systemdesign,
A-equipment
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3.2 Risk identification

HazOp Table
Type: Table
Name: HazOp Table

Short description: Hazard and Operability Analysis
Concern: Threats

Viewpoint:

Finalised:

Full description:

Table 7: HazOp Table

HazOp ID |Asset ID Reference Guideword |Incident Scenario

H-1 A-reputation sd MakeEvent spaming User is spammed by Users creates multible new events that
eventnotification service. |is broadcasted to all users over a short

time period.

H-2 A-user sd MakeEvent spaming User is spammed by Users creates multible new events that
eventnotification service. |is broadcasted to all users over a short

time period.

H-3 A-trust sd MakeEvent misuse Users become offended |An usercreated event contains a
by eventnotifications. eventdescription that breaks with

providers policy. The voilation is
broadcasted.

H-4 A-reputation sd MakeEvent misuse The provider is An usercreated event contains a
assosiated with an eventdescription that breaks with
eventpolicy voilation providers policy. The voilation is
content. broadcasted.

H-5 A-equipment BDS Hardware/data |Theft Hardware is stolen, data |A breakin at the space where the BD
is lost. System is located

H-6 A-systemdesign [BDS Hardware Theft System design get into  |A breakin at the space where the BD
hands of competitor. System is located

H-7 A-personaldata |[BDS Hardware/Data |Theft Stolen data is published |Personal data is stolen
or misused.

H-8 A-trust BDS Theft Stolen data is published |Personal data is stolen
or misused.

H-9 A-user BDS Theft Stolen data is published |Personal data is stolen
or misused.

H-10 A-user sd NotifyCustomers |Availibility User gets no The BDS is uable to get the required
transportroute, and no  |data back from Trafikanten.
eventlocation.

H-11 A-user sd NotifyCustomer | Timeschedul |User misses the After reciving transportroute, the

e suggested transport. nearest busstop can not be reached in
time.

H-12 A-reputation BDS Hardware Availibility BDS is down Power-shortage occurs.

H-13 A-user BDS Hardware Availibility BDS is down Power-shortage occurs.

H-14 A-trust BD_JoinEvent Delay Users is added multible |Slow response when handling a
times in the event. joiningrequest makes user resend

joinrequest.
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3.3 Risk analysis

Consequnce and Frequency Table
Table
Consequnce and Frequency Table

Type:
Name:

Short description:

Conce

rn:

Viewpoint:

Finalis

Full description:

ed:

Consequence

The goal of this activity is to analyse, evaluate and document the consequence

of the unwanted incidents, and frequency evaluation is to come up with a

realistic estimate for the probability that each specific unwanted incident occurs.

Table 8: Consequence and Frequency Table

Risk |Asset ID Incident Consequence  |[Frequency
ID Value Value
R-1 A-reputation User is spammed by eventnotification service. Moderate Likely
R-2 A-user User is spammed by eventnotification service. Minor Likely
R-3 A-user Users become offended by eventnotifications. Major Possible
R-4 A-reputation The provider is assosiated with an eventpolicy Major Possible
voilation content.
R-5 A-equipment Hardware is stolen, data is lost. Minor Rare
R-6 A-systemdesign |System design get into hands of competitor. Major Unlikely
R-7 A-personaldata |Stolen data is published or misused. Major Unlikely
R-8 A-trust Stolen data is published or misused. Major Unlikely
R-9 A-user Stolen data is published or misused. Major Unlikely
R-10  |A-user User gets no transportroute, and no eventlocation. Major Unlikely
R-11  |A-user User misses the suggested transport. Moderate Possible
R-12  |A-reputation BDS is down Moderate Possible
R-13  |A-user BDS is down Major Possible
R-14  |A-trust Users is added multible times in the event. Minor Likely
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3.4 Risk evaluation

Risk Evaluation Table

Type: Table

Name: Risk Evaluation Table

Short description: Table for showing the priority of risks
Concern: Risk estimates

Viewpoint:

Finalised:

Full description:  Each risk not fullfilling the Risk Evaluation Criteria Table is assined a priority. All
other risks are assigned a 0.

Table 9: Risk Evaluation Table

Risk ID Risk Value Risk Priority
R-3 Major 1
R-4 Major 1
R-1 Major 2
R-13 Major 3
R-2 Moderate 0
R-6 Moderate 0
R-7 Moderate 0
R-8 Moderate 0
R-9 Moderate 0
R-10 Moderate 0
R-11 Moderate 0
R-12 Moderate 0
R-14 Moderate 0
R-5 Low 0




3.5 Risk treatment

Treatment Table

Type:
Name:

Table
Treatment Table

Short description: Proposed Treatments

Concern:
Viewpoint:
Finalised:

Full description:

Treatment

Table 10: Treatment Identification Table

For the Risk that did not satisfy the Risk Evaluation Criteria Table, treatment is
proposed in this table.

eventproposals

Treatment ID Risk |ID/category [Treatment strategy|Description References
T-1 R-3 Avoid Human revision of EventCreationRevision
incoming _Treatment (T-3, T-4)

an UPS (Uninterruptible
Power Supply) on the
server, a loss of power
does not cause the
server to go down due
to shorter
power-shortages.

T-2 R-4 Avoid Human revision of EventCreationRevision
incoming _Treatment (T-3, T-4)
eventproposals

T-3 R-1 Reduce frequency Setting av limit to the  |Spamming_Treatment
number of event offers |Diagram (T-1)
sent over a periode of
time. Limiting number of
usercreated event per
user.

T-4 R-13 Reduce frequency By buying and installing|UPS_Treatment (T-4)
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UPS_Treatment (T-4)

Type: UML Model

Name: UPS_Treatment (T-4)
Short description: Treatmentdiagram for T-4
Concern: Treatment

Viewpoint:

Finalised:

Full description: By buying and installing an UPS (Uninterruptible Power Supply) on the server, a
loss of power does not cause the server to go down due to shorter power-shortages.

Figure 1: UPS_Treatment (T-4)

EventCreationRevision_Treatment (T-3, T-4)

Type: UML Model

Name: EventCreationRevision_Treatment (T-3, T-4)
Short description: Treatmentdiagram for T-3 & T-4

Concern: Treatment

Viewpoint:

Finalised:

Full description: An usercreated event contains a eventdescription that breaks with providers
policy. The voilation is broadcasted.

Figure 2: EventCreationRevision_Treatment (T-3, T-4)

Spamming_TreatmentDiagram (T-1)

Type: UML Model

Name: Spamming_TreatmentDiagram (T-1)

Short description: Treatmentdiagram for T-1

Concern: Treatment

Viewpoint:

Finalised:

Full description:  Users creates multible new events that is broadcasted to all users over a short time
period.

Figure 3: Spamming_TreatmentDiagram (T-1)
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4 Refinement proof

In this section we argue that our design may be understoodefsnament of the Dropl spe-
cification. Since our design does not contain any sequelaggains, we must argue that our
state machines satisfy the Dropl specification. To do thiswst show two things:

1. That our state-machines do not implement any negatice.tra

2. That at least one positive trace is implemented (i.e. wlealhave in fact an implementa-
tion of the specification).

Since the Dropl specification does not define any negatieegrahe first proof is trivial.
Hence, in a trivial sense of refinement any state-machindoe/ih implementation of the Dropl
specification (by making a inconclusive trace positive, alihis narrowing). In a less trivial
notion of refinement, one may demand that the state-machneda fact an implementation of
the specification, by demanding that at least one positaaetis implemented. This is proven
by the below trace, produced by our system.
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Time

‘ State Machine

‘ Current State

Input

Transition Behaviour

Next State

0 New EventHandlerSM@454...
0 New ControllerSM@6a19c815:
0 New LocationSuppli
2583 EventHandlerSM@454c48t5 |null StartMessage@5{4108f5 New EventSM@26d148t5 Wait
2613 ControllerSM@6a19c8f5 null StartMessage@6a2b0815 WaitM
2623 LocationSupplierSM@68b5... |null StartMessage@687908f5 Wait
3224 EventSM@26d4815 null Startilessage@21358815 WaitForLocationinfo
" . . GetLocInfo@5c928816 Output Locinfo@575f0816 (1, .
3224 LocationSupplierSM@68b5... |Wait (place2, 1) 3010624, Oslo gate) Wait
" LocInfo@575f0816 (1, Output Locinfo@575f0816 (1, "
3355 EventHandlerSM@454c¢4815 |Wait 3010624, Oslo gate) 3010624, Oslo gate) Wait
3425 EventSM@26d4815 WaitForLocationinfo ClosestBusStop@1db68sf5 | Output WaitPersons
(Package1.PhoneNo@23ce0| EventMade@6a0€4816 (tea,
3475 ControllerSM@6a19c8f5 WaitMessage EventMade@6a0e48f6 (tea, WaitMessage
30000, place2)
Sms@65b8c8f5 New SessionSM@342e08f5
8242 ControllerSM@6a19c8f5 WaitMessage (2034,A-AFOCMO ,stud1 WaitMessage
konto florianm
StartMessage@356ec8f5 Output JoinEvent@4a4388f5
8252 SessionSM@342e08f5 null (Package1.PhoneNo@23ce0 |WaitingConfirmation
815, tea, 30000)
JoinEvent@4a438815 Output JoinEvent@4a438815
8252 EventHandlerSM@454c4815 |Wait (Package1.PhoneNo@23ce0| (Package1.PhoneNo@23ce0 |Wait
815, tea, 30000) 815, tea, 30000)
JoinEvent@4a438815 Output
. (Package1.PhoneNo@23ce0|JoinEventOk@4dc9c8f5 .
8252 EventSM@26d4815 WaitPersons 815, tea, 30000) (Package 1 PhoneNo@23ce0 WaitPersons
815)
JoinEventOk@4dc9c8f5 QOutput
8252 ControllerSM@6a19c8f5 | WaitMessage (Package1 PhoneNo@23ce0 JoinEventOk@4dc9csfs WaitMessage
815) (Package1.PhoneNo@23ce0
8f5)
JoinEventOk@4dc9c8f5 Output Sms@430848f5
8252 SessionSM@342¢e0815 WaitingConfirmation (Package1.PhoneNo@23ce0 (A._A.FOCMO’ZO34’SUCCESSM WaitingForEventTrigger
815) lyjoined the event tea at
30000 1)
TimerMsg@2583¢815 Output
TrigEventMessage@564088f
33228 EventSM@26df4815 WaitPersons 5 FinalState
(Package1.PhoneNo@23ce0
815, tea, place2, 3010624,
Oslo gate)
TrigEventMessage@564088f| Output
5 TrigEventMessage@564088f
. (Package1.PhoneNo@23ce0 |5 "
33228 ControllerSM@6a19c8f5 WaitMessage 815, tea, place2, 3010624, (Package.PhoneNo@23ce0 WaitMessage
Oslo gate) 815, tea, place2, 3010624,
Oslo gate)
TrigEventMessage@564088f| Output
5 PosRequest@68db48f5
33228 SessionSM@342e08f5 WaitingForEventTrigger (Package1.PhoneNo@23ce0 WaitForLocation
815, tea, place2, 3010624,
Oslo gate)
38185 Cor A 19c8f5 WaitVk PosResult@22314815 Output Pos Result@223148f5 WaitMessage
PosResult@22314815 QOutput
GetClosestBus Stop@264bc
38215 SessionSM@342e08f5 WaitForLocation 8i5 WaitForBus Stop
(Package1.PhoneNo@23ce0
815, N595751 E0104400)
GetClosestBus Stop@264bc |Output
" " . 8i5 ClosestBus Stop@1db6885 "
38225 LocationSupplierSM@6805... | Wait (Package1.PhoneNo@23ce0| (Package1.PhoneNo@23ce0 Wait
815, N595751 E0104400) 815, 3010345, Lindern)
ClosestBus Stop@1db688t5 |Output
. (Package1.PhoneNo@23ce0|ClosestBus Stop@1db68815 "
38495 ControllerSM@6a19c8t5 WaitMessage 815, 3010345, Lindern) (Package 1 PhoneNo@23ce0 WaitMessage
815, 3010345, Lindern)
ClosestBusStop@1db688f5 |Output
38565 SessionSM@342e08f5 WaitForBus Stop (Package1.PhoneNo@23ce0| DynRequest@2de8c8f5 WaitingDynInfo
815, 3010345, Lindern) (SN$3010345)
DynInfo@24454816 QOutput Dyninfo@24454816
. (2005-11-17T16:03:06.886+ |(2005-11-17T16:03:06.886+0 :
40278 ControllerSM@6a19c8f5 WaitMessage 01:00, ok, 0)(37:205:2, 1:00, ok, 0)(37:205:2. Helsfyr WaitMessage
Helsfyr T, 37) T,37)
DynInfo@24454816 Output Sms@44930816
(2005-11-17T16:03:06.886+ | (A-AFOCMO,2034 tea at
40338 SM@342e08f5 WaitingDynInfo 01:00, ok, 0)(37:205:2, 30000: Take line #37 from FinalState

Helsfyr T, 37)

Lindern to Helsfyr T at 16:45.

Get out at: Oslo gate)

Figure 9: Complete Positive Trace
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