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More than one service
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Hotpos: finding out where you are

to 2034
(Telenor!!)

1 _.kgntn ogsteinh hutpl

0STS AN
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Adding a new service

wsubsystenm:
theIlCUsystem
#|
9 Studl konto oysteinh KML
. G write out a .kml file to be
{ j (SRR -- read by GoogleEarth to
U e = ol place Mobile on the map -
X KML file =
ol
iy =k
Mobile \ 4
1 I.f'" H\I Studl konto oysteinh hotpos
% e ----Send back an SMS with info
T on where the user is relative
hotpos to some hotspots,

only one user at a time
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UNIVERSITY
OF OSLO

Hotpos described by a sequence diagram

sd Hokpos

Maobile : icusysken ;| ICsyskem

Sms{"Stud] konto owsteinh hotpos", 2034, STAT-ID)

PosRequest

PosResult

0STS AN

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

/

need to know where Ifi is

9-Oct-08 INF5150 — Unassailable IT-systems 4
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The modified ICUprocess
) ICUprocess

hotpos branch

[else]

w8 CommandError
 Initialize
[csrn.command.equalsi“hiotpos "]
W
™ cornmand &8 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
= WritekMLfile

W

PosResult Ir &= HotspotPaosition ]
@ FindMearestHotspot Y
similar to

WriteKMLfile?

9-Oct-08 INF5150 — Unassailable IT-systems
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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);
csrm.botspots[1] = new Hotspot("Kolbotn”, 10.792018, 59.807351);
csm.hotspots[2] = new Hotspot("Cslo-5", 10,762593, 59.908570);

-

OGTS dNI

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

9-Oct-08 INF5150 — Unassailable IT-systems 7
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a little robustness,

FindNearestHotspot but it does not

(=] FindNearestHutsputJ \COVG rno retu n

FindhearestHotspok

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

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

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

double curdist
int index_smmallest=-1; e
— 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

#* 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);

9-Oct-08 INF5150 — Unassailable IT-systems 8
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Hotspot.distance()

[ distance)

distance

P B
f* distance on the great circle of the earth between (decx, 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)1*Math.cos(rad_decx-rad_x)
+Math,sinfrad_decy )*Math.sinirad_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

9-Oct-08 INF5150 — Unassailable IT-systems 10
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Hotpos service — as seen from the context

very similar
to ICU2! oy

icusysktem | ICUsyskem
ref icus_hotpos
N

=

what is this?

Mobile :

amsi"skudl konko oyvsteinh hotpos”, 2034, STAT-ID)

PosF.equest

PosResul:

OGTS dNI

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

9-Oct-08 INF5150 — Unassailable IT-systems 11
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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_ichproc
e———————_ |

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

OGTS dNI

9-Oct-08 INF5150 — Unassailable IT-systems 12
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Decomposing the ICUsystem

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

Maobile

icusyskern o ICUswsh fm

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

— iu:us_hu:utpu:ur\>
&0

PosRequest

PosResulk

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

Mavigatur = _ %2 SMSPorts,. ., Had TCUS, e
@ | w || oo SeDi 2
- . : sd Hokpos
e (lavaFrameProfile) S Selection
__7|
ie [Jarea) {7, Group
- -EE- IELI:::::ntext e
.-":u. {ICU:' I t t
—-&2 ICUenwironmght e
-2 KMLFile “+ Lifeline
+-%4 Hotpo et | 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
; hisgmant s
+-27 ICUprocess
+ ?1;71 achive. L NiGE Separatar
o jcuproc [=x] G3l1ard
0 dataproc (en ) Conkinuakion
£l SMSin <, Messages *
+- @ SMSout _ !
E ICUsystem ||~ Signal
+- (3 Hotspot — Synchronous Call
+ @_‘;-\ GetMearestHokspak —3 Asynchronous Call
+ @_‘;-\ MearestHokspok - Reply
M
. %._ICLIclasses v :>¢_ Cranta
£ ' > sl NAskrny
9-Oct-08
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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

PosResLlk

GethlearestHobspot({10,73,59,95)

these signals are
defined by us

MearestHotspak(“IF", 1147)

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

9-Oct-08 INF5150 — Unassailable IT-systems 14
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The essence of decomposition

- < ICUenvironment “h

i SMSin ¢ SmsInputMedistor = ARGS[A]ARGSA]

\ icsystern ; ICUsysterm=—

el ICUsystemJ

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

C Smsin

smsdut

to_datgproc

icuproc @ ICUprocess

From_dafaproc

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

Fram_icfproc

to_icpproc

dataproc : Archive

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

icusystem @ ICUsyskemn
ref icus_hiotpos s

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

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) |

o~

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

dataproc : Archive

GetMearestHobspok{10.73,59,95)

MearestHotspok{"IF", 1147)

9-Oct-08 INF5150 — Unassailable IT-systems
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The classes and signals

9-Oct-08

Bicus ho... | [@)ICUkata... | Seismsport... foleleym
wComposites {3 Hotspot
© ICUsystem o hatname : String

o jcuproc @ ICUprocess
o dataproc @ Archive

o decy : double
o decy : double

@ distance ()

«sigrals «sigrals
o GetNearestHotspot " NearestHotspot
o ydec ; double o hotnarme ; String
o yoec ; double o dist ; double

», E" I:g,

| = Palette ——

I [}5 Select

= Noke -

-

== UML Cormmarn
= Use Case Diagram
== Composite Skrucku, .,

= Deplayment Diagram

== Component Diagram
= Class Diagram »

-Hﬂ- Package
(=) Class -

v (3 Class
E},Stereutyped Zlass

{3 Class Instance

[ artifact

= Enumeratia!

== Geometric Shapes

INF5150 — Unassailable IT-systems
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ICUprocess revisited (when intro Archive)

s IEUprl:n:essJ
[else] @ CommandError
@ Initialize
™ comarncl
@ Idle Smis
L @ Parsesms | Y
A
[csm.command.equals(“hotpos")]
G output(new PosRequest(csm.staticId), csm.smsout, csm); Z
[csrm. cormmmand, equals(KML "] T
@ output{nes PosRequest{csm,statiqld), csm.smsout, csm); o1
[N
PosResult { i 1 o
MearestHotzpot ML Position: o
= 0 WritekMLfile L S
@ SendMearestHotspot
[elze]
G output(new Sms("Hotpos: positioning failed'], csm.staticld, "2034 "), cerm.smsout, cimm);
i PosResult
(c_) WaitNearestHotspDﬂ [csm.validpos] i o s @ HotspotPosition
- _,! @2 FindMearestHotspot

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

Here the data
process does the FindNearestHotspot

calculations has been split up

9-Oct-08 INF5150 — Unassailable IT-systems 17
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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);

o

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_hotspih++) £
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);

®

9-Oct-08 INF5150 — Unassailable IT-systems 19
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N2

CC

Buzzz 2: Why the Archive process?

= Pair up with another student

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

OGTS dNI

9-Oct-08 INF5150 — Unassailable IT-systems 20
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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

9-Oct-08 INF5150 — Unassailable IT-systems 21
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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(“IF", 11473

nodes

Do not worry about many signal =~ £SrRsy
types!

OGTS dNI

9-Oct-08 INF5150 — Unassailable IT-systems
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Services as Submachine States

0STS AN

... but we have only one sequential process

9-Oct-08 INF5150 — Unassailable IT-systems 23
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ICUprocess serving 2 services

s IEUprl:n:essJ
[else] &2 CornrandError
@ Initialize
P W - comarncl
™,
L A A &2 Parsesms 4
[csm.command.equals(“hotpos")]
G output(new PosRequest(csm.staticId), csm.smsout, csm); Z
[csrm. cormmmand, equals(KML "] T
@ output{nesy PosRequest{csm,statifid), csm.smsout, csm); o1
[N
PosResult o
MearestHotzpot - o
= S WritekMLfile v
@ SendMearestHotspot
[elze]
G output(new Sms("Hotpos: positioning failed'], csm.staticld, "2034 "), cerm.smsout, g ;
( =@ 1.a~.rait|\|earus.;uq.t.;;;m.t)flE [Cam,validoos ] S PR (et tosition
i - &2 FindMearestHotspot

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

9-Oct-08 INF5150 — Unassailable IT-systems 24
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Separation of Concerns

* |solate reusable functions
— through operation/method: parsepos and deccoords

= Separate independent concurrent tasks
— through parts in composite structures: icuproc and dataproc

= Separate different alternating services
— through submachinestates of internal state machines
— KML and Hotpos

— We have introduced the following invariant:

» One user (defined by one mobile telephone) can only be involved in
one (top level) service at one instant

9-Oct-08 INF5150 — Unassailable IT-systems
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2 iz
2 ()2

ICUprocess with 2 submachine states

£ ICUprocess

t

[else]
@@ CornrnandErrar
@ Idie W - comnpand
A A E2 Parsesms
) —
P
TI
[csm. cormmand.equals kML) ol
[N
o1
o
s el kML
T These state
S machines are not
concurrent!

[csmn.cormmand.equals( "hotpos")]

Fmhotpos:Hotpos )

o] //Each submachine

d state refers to a
state machine

9-Oct-08 INF5150 — Unassailable IT-systems 26
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Submachine states

= Submachine states are states

= Submachine states have a state machine definition
— but at the level of the submachine state, they are perceived only
as states
» Submachine states are compiled into JavaFrame
composite states
— which must not be confused with composite structures!!!

— UML also has something called "composite states” but they are
not as powerful as submachine states. The JavaFrame compiler
does not recognize UML composite states.

0STS ANI

9-Oct-08 INF5150 — Unassailable IT-systems 27



UNIVERSITY
OF OSLO
KML process inside ICUprocess
£ ICUprocess 7‘:; KMLJ
[else]
@ ComrnandError q
2 output (e PosRequest(csrn,staticId), csm.srmsout, csmm);
v
i @ Idle h . command
ms S
~ [ d
P§5R9$ult E
@ writekMLfle T
[, commmand. equals] kML 1] W (&)
H
o1
(@]

£ kil KMLs )

[csm.command. equals{ "hotpos "]

( F hotpos:Hotpaos

pusfaile%
_/

INF5150 — Unassailable IT-systems
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Hotpos process inside ICUprocess
. Hotpos
/—5@

@0 output{new PosRequesticsm,staticld), csm.smasgut, csm);
MNearestHotspot
@3 SendhearestHotspot
[Csrnvalidpos] o~ Roshent S E—
(w WaitNearestHDtsth\ﬁ : &3 HotspotPosition
L J &2 FindHearestHotspot
@ csmvalidpos = csm.parseposisia.getPositioningResult());
27 ICUprocess posfailed
—— [else] —
@@ output{nesy Sms("Hotpos: positioning failled”, csm,staticId, "2034™),csm. smsout, csm); _IZ_I
o1
o
g o
@ Idle y
/ . comrr:a\n o
&3 ParseSm: N

[csm. command, equals 'l

e kil kML

/rexit point

9-Oct-08 INF5150 — Unassailable IT-systems 29




UNIVERSITY
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Two assembled transitions

&/ Hotpos

@0 output{new PosRequesticsm,staticld), csm.smsput, csm);

MNearestHotspot
@3 SendhearestHotspot
PosResult

- R [csmn.walidpos ] ; =
(w WaithearestHotspot r. &3 HotspotPosition
L J &2 FindHearestHotspot E ]

@ csmvalidpos = csm.parseposisia.getPositioningResult());

%7 ICUprocess posfailed

®< [els2] —
[else] @3 output{new Sms("Hotpos: positioning falled”, csm.staticld, "2034"),csm.smsout,csm); _IZ_I
@ CommandError
=
( @ide ) commiand
Sms h O
) &9 ParseSms ><
[csm. command, equals(“KML" ]
e kil kML
Y
[csrn.command.equals(hotpos" )1
Hmhotpos:Hotpos
posfailed

9-Oct-08 INF5150 — Unassailable IT-systems 30
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Execution as seen from JFTrace

[Stack of states
£ Filtered Trace from /127.0.0.1:54321 at 2007-02-18 14:19:21.497 [ L (O &SETEHS
Tahle View
Time State Machine | /}f/mm’ﬁe Input Transition Behaviour Mext St /
0 Mew ICUsystern_ICUprocess@3f3aacdy = /
0 Mew [CUsystem_Archive@32263c99 /
1803 [CUsystern_ICUprocess@3fiaaciy null Starthessage@3ie2Tecds [l /
1803 [CUsystern_Archive@3 2263099 null Starthessagem32ahaciy [dle /
Sme@as062c99 (Studl Qutput
45065 [CUsystem_ICUprocess@ifiaaciy Idle konto oysteinh FosReguestibct 9ecdd HotspotPosition*hotpos
hotpos 2034 A-HAUGEN)
PosResultf@ara36:89 Qutput
47408 [CUsystern_|CUprocess@ariaacds HotspotPosition*hotpos g;t.;:lg?ﬁggﬁg&%gﬁac Waitt earestHotspot*hotpos
59.93138883888859)
GetMearestHotspot@! 1008 | Output
47754 [CUsystem_Archive@3226ac89 Idle 89 (10.74416E6GEBEEEET, | MearestHotspoti@2hbeacsy |ldle
59.93138888888889) (i 2006.3401083482877)
MearestHotspoté2hbeacdd | Output SmsiE2esaticdd
478049 [CUsystern_|CUprocess@3riaaciy WaithearestHotspot*hotpos (i, 2006.3401083482877)  |(Hotoos: fiis 2006 meters  |ldle
aeay A-HALIGEMN 2034)

9-Oct-08
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Write down the names of these elements

o) %) .
DX o -

@0 output{new PosRequesticsm,staticld), csm.smasgut, csm);

MNearestHotspot b
@3 SendhearestHotsgot
: PosResult
- [csmn.walidpos ]

(&.’J WaithearestHotspot

r- &3 HotspotPosition
L ! &2 FindHearestHotspot k ]

@ csmvalidpos = csm.parseposisia.getPositioningResult());

27 ICUprocess posfailed
@_’ [else] —
L_[:a::n]1 ___ @3 output{new Sms("Hotpos: positioning falled”, csm.staticld, "2034"),csm.smsout,csm); _IZ_I
2
—a v f) ) a) Initial state (pseudo state) Ul
il Comman o
N
P b) Choice (pseudo state)
9) .
[csm.command. e C) Flnal State
d) .
(e d) Submachine state
e) Exit-point
[csrn.command.equals(hotpos"] f) T rl g g e r
Hmhotpos:Hotpos

I g) Effect
éﬁei)J h) State Machine
9-Oct-08 .
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