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About operations and methods

OGTS dNI

In order to keep the low-level java code away
from the beautiful symbols of our UML
models, we may want to separate some of
the nitty, gritty details in out in chunks
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We will introduce operations/methods

E.;;JWriteKMLﬁIeJ
Write]
J* Mowe werite the file header */ 'Ir* Pasition return parSing *I
1* Stream to write fle */ Ea 2 String posreturn = sig.getPositioningResult();
& - csm.validpos = czm.parse@pu\ﬂetum);
/¥ Open an output stream */ |
csm.fout = new FileOutputStrearn ("TCUkmI");

F* Print file header */
csm.prstrm = niew PrintStrearnicsm. fout);
carn.prstrrn.println (<Pl version=4"1.04" encoding="4"UTF-8},"?=";
@ csmuprstrmuprintn (C<kml xmins=Y"http:/fearth.goodle.com/kmilf2.00, "= "); p arse p OS
cam.prstrrmn.printin (" «<Folder=");
csm.prstrm.printn (" <name=1CU1< hame="};
camn.prstrmn.println ("<opens 1< fopenz");

J* Catches any error conditions *
catch (I0Exception &)

Systern.err.println ("ICU1: Unable to write to fle “+new Date().
toStringi));
i

|
< [else] [csmn.validpos ]

= #* Send SMS with error message *f
output{new Sms("ICU.kml: positioning failed", csm.staticId, "2024"),csm.sm:

OGTS dNI

F* wirite out one elerment on file */

csm. prstrm, println " <Placermark = ");
csm.prstrm.printng ' <name= "+ "ICU1"+ "< fname = ");
cem.prstrrn. printn " = description = "+csm.lastpos_time+" < /description=";

#* Write out end of KML fle */ o csm.prstrm.printin " <Paint=");
csm.prstrm.prir:rtslfrg("<,’FOIder>"),' : ; ESI'I'I.dEl:I:I:II:II’IjSI::lj
com.prstrm. printn <kl "; csm.prstrm. printlin( < coordinates = "+csm.decxcoods ", "+osm. decycoord+ ", 0"
| S B + "< fcoordinates:";
) ] UOE}{CED”DH ol | carn.prstern. printin "« fPaint = ");
System.err.printin ("LjJnabIe ta write end of file"); ESm.prStrm.printlnI{"::fPIan:emark:b ":Ij

deccoords
I
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RSM coding rules for state machines (1)

* Trigger of transitions
— Name of the transition
— or Generate a SignalTrigger by rightclicking on transition

= Effect of transition
— Name of effect
— or Use one Action within an Activity diagram (forget flow lines
etc.) created when doubleclicking the effect icon.
* Inside the effect
— JavaFrame statements

— or Branch by using Choice points

= outgoing transitions from a choice point should have a guard
(predicate condition for this piece of the transition)

Z
T
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=
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o
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RSM coding rules for state machines (2)

= output (Signal, Port, csm)
— sends a signal through the local port.
— typically the signal is like "new S(parm1, parm2)”
— typically the port is like "csm.toSomewhere”
— "csm” is like a keyword meaning "current state machine”

* To read from the consumed signal, use "sig”
— Sig has been cast to the right type (normally)
— Example: "sig.parml1” when sig is consumed as object of class S

= UML defer

— to add a deferrable trigger, make sure the trigger to be deferred
has a signaltrigger element in the state machine

— right click the state > Properties > DeferrableTrigger and add the
appropriate signaltrigger.

— But you will not see the defer in the diagram — only in the model

Z
T
3
H
o
o
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@ Properties

- ClientDependency

- ElementImport
- FeaturingClassifier
+FormalParameter

- ImportedMember

- Member

- Method

- OwnedComment

- OwnedElerment

- OwnedParameter
- OwnedRule

- PackageImport

- Parameter
+ Postoondition
+ Precondition

- RaisedException
- RedefinedCperation

- RedefinitionConke:xt
- ReturnResult

- Stereotype
- TemplateBinding

| Method

|A

L 1o

1 context Mame | Action | Alias | At .,

Lbokal TCL: T

2

Close

19-Oct-07

CREEN

wi_omposites ICUsystem
|25 ICUprocess

[+-E3 deccoords
[+-ED parsepas

- O

~@@rthrdh &0 0 0 0 0 0 0 0 0 O

L @

decycoord
decxcoord
staticld
command
parsedsms
lastpos_time
validpos
weoord
xcoord
prskrm
Fout

Y ﬁarsepos — the operation

parsepos 'I I'

< el return_validpos
Lo @ the_skring

deccoords ()

- [IT] Regiont

-
icuproc
SMSin
SMSouk

| ICUsywskem

ICUprocess

parsepos — the method
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@ Properties

| OwnedBehavior
i contexk I Marne ] Action i Alias
&2 ICUkokal:: ICU:  ICUsystem: : ICUprocess  deccoords
&3 ICUtotal:: ICU:: ICUsystem:: ICUprocess  parsepos

; Insert Me

L

&

5 = Y g Attribute
S HEE = - ClientDependency
Py ConneckionPaink
— - ElementImpart
- Extension
- Feature
 FormalParameter
2 Add UL - General
[+ &3 deccos #dd Diagram Generalization
[+]--E3 parsep - Irnplement ation
..... f : - Importediember
o decyce Yisualize o
- InheritedMember
----- o decxoc :
2 . - Member
""" o skaticT Mavigate - Mested(Classifier
..... o comma -~ Occurrence
- o parsed og’ Cuk COwunedattribute
L = = o
..... O lastpos Eiﬂ Copy - OwnedComment
..... o walidpd - OwnedConnector
P ¥ Delete from Model Delete i
----- o yeoord
..... o xeoord 0 Rename Fz
..... o prstrm Refackar @ Properties
..... o Fouk =
i Find/Replace. .. gnthibute
el 'll R - ClientDependency
smsoul S - ConnectionPaint
parsep é Run Validation  ElementImport
(;.- reh - Exkension
Model Query... = = Festure
""" & the zﬁ - FormalParameter
..... & deccod Transformn - General
- Region - zeneralizatian
L i L
_____ = 1cpro ) Show Properties Yiew = eelmplemeritation
L Pre - ImportedMember
- O jcuproc - InheritedMember
#o@ SMSin P
- MestedClassifier
ﬂi SMGauE Occurrence
<o) ICUsyskem b - Ownedattribute
- OwnedBehavior
- OwnedComment
~ OwnedConnector
- OwnedElement
L
- OwnedParameterset
19-Oct-07

i OwnedOperation

context I

Marme ] Alias l Body Com @

@
@

ICUkakal: : ICU I Usyskem: ; ICUprocess
TCUkokal: :ICU:: ICUsyskem: : ICUprocess
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'he method definition Is an action diagram

(s deccuurdsJ
deccords transforms from coordinates in
ddrnmss to dd.dddd
From natural to decirnal degrees.
- = =

decxcoord=Integer. parselnt{xcoord, substring (2,4 1)
+Integer. parselnt(xcoord. substring(4,67)/60.0
+Integer . parselnt (xcoord, substring(6,8))/3600.0;
decycoord=Integer. parselnt{ycoord, substring (1,310
+Integer. parselnt (ycoord, substring (3,51 )/60.0
+Iteger . patselnt (yocoord, substring (S, 7))/ 3600.0;

OGTS dNI
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More than one service
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We introduce our second service
hotpos
where it may be useful to apply methods
le. define concepts only one place

19-Oct-07 INF5150 — Unassailable IT-systems 9
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Adding a new service

wsubsystenm:
theIlCUsystem
»|
9 Studl konto oysteinh KML
.. G wirite out a .kml file to be
{ j [EEE R -- read by GoogleEarth to
U i TR place Mobile on the map -
X KML file =
ol
U =k
Mobile \ 4
1 I.f'" H\I Studl konto oysteinh hotpos
% o S ----Send back an SMS with info
T on where the user is relative
hotpos to some hotspots,

only one user at a time

19-Oct-07 INF5150 — Unassailable IT-systems 10
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Hotpos described by a sequence diagram

sd Hokpos

Mabile : icusysken ;| ICsystem

Sms("Stud] konto owvsteinh hotpos", 2034, STAT-ID)

PosRequest

PosResult

0STS AN

amsi Hokpos: Ifiis 1147 meters away",3TAT-ID,2034)

/

need to know where Ifi is

19-Oct-07 INF5150 — Unassailable IT-systems 11
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The modified ICUprocess
) ICUprocess

hotpos branch

[else]

& CommandError
 Initialize
[csrn.command.equalsi“hiotpos "]
W
™ cornrand & output (new PosRequest(csm,staticld), csm.smsout, csm);
=2 Idle Sms
@ ParseSms | Y
hotspot
..

definitions

[csrn.cormmand. equalst kML "]
@ output(nesw PosRequest(csm.statiqld), csm.smsout, csm;

OGTS dNI

¥

PosResult = KMLPosition
=2 WritekMLfile

W

PosResult Ir & HotspotPaosition ]
& FindearestHotspot L
similar to

WriteKMLfile?

19-Oct-07 INF5150 — Unassailable IT-systems 12
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Buzzz 1: Why limiting to one user?

= Make up pairs with one person just beside you

= Discuss for 3 minutes why we have restricted the system
to consider only one user at the time

OGTS dNI
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Hardcoding the hotspots

@ InitializeJ

F* Tnitidlize the hotspot table *f
csm.hiotspots[0] = new Hotspot(“Ifi", 10717409, 59,942460);

csm.hotspots[2] = new Hotspot("Cslo-5", 10,762593, 59.9028570);

csrm.botspots[1] = new Hotspot("Kolbotn”, 10.792018, 59.807351);

-

Feel free to add your own
hotspots. Remember to
change the size of the array

19-Oct-07 INF5150 — Unassailable IT-systems
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a little robustness,

FindNearestHotspot but it does not

L FindNearestHutsputJ \COVG rno retu n

FindhearestHotspok

{* Parse the position return */ vahdpns else]
&3 5tring posreturn = sig. getPDmtlomngResult()J = £ Send SMS with error message *,f g

csm.validpos = csm.parsepos(posreturn); Dutput(new Smis("Hotpos: positioning faled", csm.staticld, "2024"),csm.smsout, csm
reusing the
E [csrmn.validpos]
operation/method

/¥ convert to decimal degrees */f
cam. deccoords();
F* Find nearest hotspot *f
int no_hotsp = csm.hotspots length;
double smallestdist= 1000000,

double curdist
int index_smallest=-1; o
— for (int b = O;h<no_hotspgh++ { .'
curdist = csm.hotspots[h].distance(csm.deckcoord, csm, decycoond i3
if {curdist < smallestdist) {smallestdist = curdist; inde}{_smallest=h;}\

! = -
J* here we have found the smallest distance */f Uotspot_ d |Stan Ce() ’

Z
=
a1
H
a1
o

F* send the result back as an SMS */
output(new Sms("Hotpos: "+csm.hotspots[index_smalest] hotname+" is "+(intlsmallestdist+ " meters
aweay " csm.staticld, "20324 "), camn. smsout, Csm);

19-Oct-07 INF5150 — Unassailable IT-systems 15
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Hotspot.distance()

G distance)

distance

i~ "
f* distance on the great circle of the earth between (decy, decy) and (x,v) given in decimal degrees */f
double earth_radius = 6372797 [* meters */
double rad_decx = Math. toRadians(decx);
double rad_decy = Math. toRadians(decy);
double rad_x = Math.toRadians(x);
double rad_y = Math.toRadians(y )

double dist = earth_radius * Math.acos(Math.cosirad_decy y*Math.cos(rad_y)*Math.cos(rad_decx-rad_x)
+Math,sinfrad_decy )*Math.sinrad_y 1)
return dist;

OGTS dNI
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Separation of concerns

= We want to separate different concerns of the ICU system
through using separate state machines that communicate

= The architecture of the ICUSystem will evolve

= One process controls
— the handling of SMSes
— and the production of the KML file

= One process controls the handling of the data
— which are still going to be hardcoded (for now)

* These processes communicate with signals that we
define ourselves

Z
T
3
H
o
o
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Hotpos service — as seen from the context

very similar
to ICU2! SR sl

icusysktem | ICUsyskem
ref icus_hotpos
N

=

what is this?

Mobile :

amsi"skudl kanko ovsteinh hotpos”, 2034, STAT-ID)

PosF.equest

PosResul:

OGTS dNI

Smsi'Hotpos: Ifiis 1147 meters away", STAT-ID,2034)

19-Oct-07 INF5150 — Unassailable IT-systems 18
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handling handling data
communication

@ ICUsystem | / / /

aMSin ¢ amsInputMediator = ARGS[0],ARGS[0] //

C smsin / /
4 tu:u_datj‘pru:uc me—i'j"jpr':": 4
| L

icuproc @ ICUprocess dataproc : Archive

Ch ]
smaguk

From_dafaproc ko_iclproc
e————————__ |

aMSout ¢ SmsCutpukMediator = ARGS[O], ARGS[0]

OGTS dNI

19-Oct-07 INF5150 — Unassailable IT-systems 19
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Decomposing the ICUsystem

) Hotpos:H... 52 Flicus_haotp. ..

Maobile

icusyskern o ICUsywsh fm

amsi"studl konko ovsteinh hotpos", 2034, STAT-I0)

— iu:us_hu:utpu:ur\>
M

PosRequest

PosResulk

amsi"Hotpos: IFi is 1147 meters away", STAT-I0,2034)

Mavigatur = _ %2a SMSPorts,, ., Had TCUS, e
@ | w || oo SeDi 2
— . : sd Hokpos
e (JavaFrameProfile) S Selection
__7|
i [Jarea) {7, Group
- -EE- IELI:::::ntext e
.-":u. {ICU:' I t t
=47 TCUenwiranmght e
£ KMLFile “+ Lifeline
+-%4 Hotpo frar | Inkeraction Use
@ Moabile = Execution
O jcusyskem Specification
M
@ ICUpackages 3 Destruction Event
=8 1cU fxe: Skake Inwvatiant
- G «i_omposite: ICUsyskem :
: fapr| Combined
-0 icus_hokpos s
g sszgraank st
+-27 ICUprocess
+ ?1;71 achive. L NiGE Separatar
o jcuproc [=x] G3l1ard
0 dataproc (en ) Conkinuakion
#-4  SMSin <, Messages -
+- @ SMSout _ !
E ICUsystem ||~ Signal
+- (3 Hotspot — Synchronous Call
+ @_‘;-\ GethMearestHotspak —3 Asynchronous Call
+ @_‘;-\ MearestHokspot - Reply
M
bR %._ICLIclasses v :>¢_ Cranta
£ ' > sl NAskrny
19-Oct-07
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The behavior inside ICUsystem

handling handling data
communication

sdicus_hotpos V

gate matching
the level above

icuproc ¢ ICUprocess dataproc @ Archive

amsi"studl konko ovsteinh hotpos”, 2034, STAT-ID)

PosRegquest

PosResLlt

GethlearestHotspot({10,73,59,95)

these signals are
defined by us

MearestHotspak(“IF", 1147)

amsi"Hotpos: IFi is 1147 meters away", STAT-I0, 20340

19-Oct-07 INF5150 — Unassailable IT-systems 21
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The essence of decomposition

< ICUenvironment

SMSin : SmsInputMediabor = ARGSIN]ARGS[N]

\ icsystern  ICUsysterm=—

= ICUsystemJ

SMSin : SmsInputMediakor = ARGS[0], ARGS[0]

C Smsin

smsdut

to_datgproc

icuproc © ICUprocess

From_dafaproc

SMSout @ SmsOutputMediator = ARGS[0],ARGS[0]

Fram_icfiproc

to_icpproc

dataproc : Archive

\ |
\\ S SMSout ¢ SmsOukoutMediator = ARGSTOT.ARGSTO1 . /
.r"- -“/
I

icusystem @ ICUsyskemn
ref icus_hiotpos s

ams("3tudl konto oysteinh hotpos”, 2034,3TAT-ID) i

Fsdicus_hotpos

ams("studl konto oysteinh hokpos", 2034, 5TAT-I0)

icuproc @ ICUprocess

PosRequest

PosRequest

PosResult

PosResulk

4=
|
|
1
|
|

Sms("Hokpos: IFiis 1147 meters away", STAT-ID,2034) |

T~

Sms{"Hotpos: IFis 1147 meters away", STAT-ID, 2034

dataproc : Archive

GetMearestHobspok{10.73,59,95)

MearestHotspok"IF", 1147)

19-Oct

-07 INF5150 — Unassailable IT-systems
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The classes and signals

19-Oct-07

IUkoka,,, >

[}5 éeule"-:i:' syl SO
[=1 Noke -

IE; ML Comrmon
Ep Use Case Diagram
| = Composite Skrucku, .,

Ep Deployment Diagranm

Aicus_ho... ©ICUkota... | S5d SMSPort...
wComposites {3 Hotspot
© ICUsystem o hatname @ String

o jcuproc @ [ICUprocess
o dataproc @ Archive

o decy : double
o decy @ double

E, Class Diagram »
I=
-EE- Package

@ distance ()

| (3 Class -

v (3 Class

«sigrals «sigrals
o GetNearestHotspot " NearestHotspot
o xdec ; double o hotnarme @ String
o yiec ; double o dist : double

“Palette —— 4

@,},Stereutyped Zlass
{3 Class Instance

= Enumeratia!

[ artifact

E;- Geometric Shapes |
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ICUprocess revisited (when intro Archive)

a IEUprl:n:essJ
[else] @ CommandError
@ Initialize
™ commancl
@ Idle Smis
L @ Parsesms | Y
A
[csm.command.equals(“hotpos"1]
G output(new PosRequest(csm.staticId), csm.smsout, csm); Z
[csrm. cormmmand, equalsKML "] T
@ output{nesy PosRequest{csm,statiqld), csm.smsout, csm); o1
[N
PosResult { i 1 o
MearestHotzpot ML Position: o
= 0 WritekMLfile L )
@ SendMearestHotspot
[elze]
o output(new Sms("Hotpos: positioning failed'], csm.staticld, "20324 "), carm.smsout, cimm);
i PosResult
(c_a WaitNearestHotspDﬂ [csm.validpos] i o B @ HotspotPosition
- _,! @2 FindMearestHotspot

@3 s, validpos = csm.parsepos(sig.getPositioningResult());

Here the data
process does the FindNearestHotspot

calculations has been split up

19-Oct-07 INF5150 — Unassailable IT-systems 24
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FindNearestHotspot has become pure sending

[ FindNearestHutsputJ

Findhle.

F* conwert to decimal degrees *f
csm.deccoords( ),
F* ask the data process to find nearest hotspot ¥/
output(new GetMearestHotspot (csm.decxcoord, csrm. decycoord ), csm. to_dataproc, csm);

0STS AN
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Archive —the data process

@ InitializeJ

o nrl:hiveJ

F* Initialize the hotspot table *f

@ Initialize = csm.hotspots[0] = new Hotspot("Ifi", 10.717409, 59,943460);
csm.hotspots[1] = nesw Hotspot"Kolbotn®, 10,.798018, 59,.807351);
csm.hotspots[2] = new Hotspot("Oslo-5", 10.762593, 59.908570);

@ Idle

[~

- FindingNearestHntspntJ

FindinghlearestHatspot

GetMearestHotspot
@ FindingMearestHotspot

OGTS dNI

F* Find nearest hotspot *f
int no_hotsp = csm.hotspots.length;
double smallestdist= 1000000;
double curdist;
int index_smallest=-1;
= for {int b = O;h<no_hotsp;h++) £
curdist = csm.hotspots[h].distance(sig. xdec, sig.ydec);
if (curdist < smallestdist) {smallestdist = curdist; index_smallest=h;};

b
F* here we have found the smallest distance */f
output{new MearestHotspot(csm.hotspots[indesx_smallest].hotname, smallestdist), csm.to_icuproc,csm);

®

19-Oct-07 INF5150 — Unassailable IT-systems 26
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Buzzz 2: Why the Archive process?

= Pair up with another student

= Discuss 3 minutes what benefits there are with
Introducing the Archive process

0STS AN
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Why the separate data process?

= |solate the work on the (semi-)persistent data

— we shall later show how the handling of data can change without
changing its interfaces

= Provide a simple critical region

— this will be clearer later when we interface to a database system
that works concurrently with our system

= The Archive process and the ICUprocess can be
designed by different persons

Z
=
a1
H
a1
o
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How to make the protocol with the Archive?

Signals close to the application

— this is what we have chosen

icuproc ¢ ICUprocess

— we want to branch on signals
rather than on data ' 2034, 5TAT-ID)

Signals close to data

— such as e.g. SQL

— most important information will
be in the parameters and

dataproc : Archive

GethlearestHotspob{10,73,59.95)

branching will be on decision-

MearestHotspok(“TF", 1147

nodes

Do not worry about many signal =~ SRy
types!

OGTS dNI
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