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Motivation

= Assume having several users using ICU concurrently
— The system could try and handle one user at the time

— The system could try and handle everybody at the same time, but
keep their data apart

= Some things take real time outside the ICU system
— Users thinking
— Positioning
— SMS forwarding
= Potentially
— Handling all users "at the same time” may gain overall throughput
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* The ICU system confuses which user has which position
* The ICU system returns SMS’es to the wrong user

= Coordinates are garbled
— X-coordinate from one user and y-coordinate from another

OGTS dNI
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This should not happen ....

sdkMLflez | g}egative traces! I
Mu:uhile[i:l?/ | Maobile[ Trineg] : icusyskem | ICUsystem
Val - .
neg returning to
Sms("Stud1 Iu:uI‘utn:u ovsteinh KML Owstein, 2034, 5TAT-ID) . 9
Oystein a

| | poshoquest | KML-file with

| | | Trine’

| | Sms("Studl konko oysteinh KML Trine", 2034, 5TAT-ID) | €s pOS
I 1

| | PosRequest |

| | PosResult [+Trine's position®| |

| Sms{"KML:EDlD4?32I,N594ED?" 1* Trine's position *{, STAT-I0, 2034)

| PogResult /* Ovystein's position *f |

I I I

I ISms{"k:ML:ED1D4E?5,N594999" (*Oystein®], STAT-ID, 2034) I

| | |

I I I

I I I
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What would our current design do?
&/ ICUprocess o KMLJ

[else]

&2 ComrnandErrar

2 output (e PosRequest(csrn,staticId), csm.srmsout, csmm);

comn

S
S Parsesms B

Sms

N B
[wl

E2kMLPosition

The second SMS

PosResUlt would come herel!
w2 writekML file

é

[, commmand. equals] kML 1]

0STS ANI

The second SMS

8 kL 5
would simply be
discarded as a
ST "default transition”

[csm.command. equals{ "hotpos "]

@ hotpos:Hotpos ) H

[ Berciposiig /Introducmg defer for Sms on every

Dﬂsfa"egg ) state but Idle, will cause services to
be performed in sequence
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Defining Signal trigger Sms
= ICUprocess

[else]

& CommancdError

Making SMS a "signal
trigger” on a transition

2 Idle cormmapd
Sms

-

- J Add LML »| &= Trigger J Fg Call Evert

& ParseSms i1 fdd Rote Guard Condition P4 Change Event 2
. . - r i
& Sms(message : String, to ; Strir Signal Event T
Mavigat y | =1 Comment -
avigate P@ Tirme Event Ul
& URL
[csrn.cormrmand, equalsi File: r J =
o1
Edit ’ o
kil kML
=) ¥ Delete From Model
Modeling References 4
Find/Replace. ..
Forrnak 3
() Regionl Filters 4
Smis deferred Transform »
R [c=mn.command.: ¥ validate

&) hotpas:Hofpe =] Show Properties View

DDSfa“E% UML Properties...

J
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Defer on the service submachine states
7 ICUprocess

[else]
&3 CornrnandErrar
v
o ™
@ Idle cornriard
Sms
AN
Srasesms Y
= - - ot 5ms =
Z
T
[ = Is"KML"1] A
s, commmand. equals © Properties =
o)
- ClientDependency b DeferrableTrigger =

- Connection

o kol ML [ D=ferrableTrigger L3 ] conkesxk J Marne J Alias ] clie
- ElementTmport ot ICUkotal:ICUsICUsyster ICUpracess  Sms %
- ImportedMennber Insert
- Incoming ¢ | g U
- Member N = L

Srns deferrad

[csm.command.equals( "hotpos" )]

( 8 hotpos:Hotpos

[

msfa"edé@ ; —__ Defining a "deferrable trigger” |
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File Actorz Evertz Scenarios

ake PA : - wiortd [ Events |
. ) F T Detail
File Actors Events Scenarios — o T2 =
S Trine 2034 Stud! konto oysteinh hotpos
_'| Everts L) Oystein  [2034 StucH konto oysteinh hotpos

T e U T Ay,

MessagelD: 117301 805473 PostioningD: Trine

heszagell: 1173015054791 Position: =Feikode=100=Ereddegrad=M59561 3=Lengdegrad=E0104445= .

- .
f f ‘rﬁ# 2034 Trine Hotpos: Ifiiz 1741 meters away
I C U 4 I g nore d th e ;ﬁ'# 4 Q@ MessagelD: 117301 057064 Pos:rtioningID:. Oystein
. = e MessayelD: 117301 8057064 Posttion: =Feikode=100=Breddegrad=-MN535453=L engdegrad=-E01 0451 2=
Se CO n d S e rVI Ce re q u eSt #F‘ "*" 2034 Oystein  |Hotpos: Oslo-% is 857 meters away N

—
=
£ Fake PATS Central % Eﬂ,,m_,._., ~
File Actors Everts Scenarios E;‘,' i
-
From To Detailz - E
G Trine 2034 Stuc korto ovsteink hotpos f
L) Oystein (2034 StucH korto oysteinh hotpos =
<@ MessagelD: 117301 78E3806 PosttioninglD: Trine ,ﬁ Oystein
=1 i L=
e heszagell: 1173017863306 Position: <Feikode=100=Ereddegrad=M53561 3=Lengdegrad=E0104445= - ”
"“ 2034 Trihe Hotpos: Ifiis 1741 meters awary q u e u e d Stu d 1 ko nto
oysteinh hotpos”
22-Oct-09 INF5150 — Unassailable IT-systems 8
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The "session” solution

= Each initiative by a user Is represented by an instantiation
of a state machine (a session)
— with all the temporary data associated with that user
— taking care of all the communication related to that user

* The session is generated when the user initiates a
service

= The session Is terminated when the service is finished

Z
=
a1
H
a1
o

22-Oct-09 INF5150 — Unassailable IT-systems 9



I UNIVERSITY
« WV ; oF osLo

Buzzzzz Groups (5 minutes)

» Discuss what represents sessions in the ICU systems
= Discuss what could represent sessions in "Tourist Guide”

= Determine what should identify a session of the ICU
system

= Determine what could identify a session in "Tourist Guide”

= \What would we need to make sessions come alive
starting from ICU47?
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A new composite structure

(€] ICUsystemJ

A A \ several sessions

e SMsin

ta_datdproc from_ictiproc

session generator ’

St fram_dataproc to_ichipr G IEUS';"StEITIJ \ / \

jcuproc ¢ ICUprocess dataproc © Archive

SMSin ¢ SmsInputMediator = ARGS[ 35[0]

C From_conke
fo_jcuproc @ StaticIDRouter
1 [n]

contr ¢ ICUContraller

SMSaut ¢ SmsOutputMediataor = ARGS[0],ARGS[0]

from_dataproc icuproc ; ICUpracess [*]

OGTS dNI

uk

to_dataproc

SMSout @ SmsCutpukMediator = ARGS[0],BRGS[0]

fFrom_icpproc

——4d

01

Archive unchanged (almost)

ko_conkr

dataproc @ Archive

22-Oct-09 INF5150 — Unassailable IT-systems 11
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sdicus_hotpos

icuproc ¢ ICUprocess

dataproc : Archive

Srnst"Skudi konto ovskeinh hotpos", 2034, STAT-ID)

The receptionist:
handling all input

signals before

|

|

|

ICUprocess: }
very similar to :
|

|

|

PosRequest

PosResulk

GetMearestHotspok(10,73,52,95)

MearestHobspot("Ifi", 1147}

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

dicus_haokpos

i

contr : ICUconkroller

dataproc ; Archive

SmstSkudl konto ovsteinh hotpos", 2034, 3TAT-ID) |

icuproc[STAT-ID] : ICUprocess

F'u:uthLquest

PosResult

PosResulk

|

|

|

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

|

|

|
mefiEgrestHokspok{10.73,59.95, 5T AT-I0)

MearestHotspot(“If", 114?,5TATI-ID]I

|
i
[ routing! E !

Sms{"Hotpos: Ifi is 1147 meters away",STAT-ID,2034)
T

I
|
MearestHokspak("IF", 1147, 5TAT-ID) | |

0STS ANI

signal
enhancement

22-Oct-09
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|ICUcontroller

£ IEI_Il:untrullerJ

( 2 Generatorstate w
Z
TI
o1
o R o
o1
o
PosResult, MearestHotspot SMms
& output(sig,csm. to_icuproc, csm; @ Generatesession
routing! creation!

22-Oct-09 INF5150 — Unassailable IT-systems 13
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Creating a session

G EenerateEessiunJ

that the new member to

I routing information so
come will ever be found

s, to_jcuproc, addid (sig.getFromm());

[ L-_],f * Generate session indexed by Static ID *f

create a new member of
v the icuproc set of parts

wCreaten
E3 icuproc(sig.getFrom());

Z
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, sending a message to
f* and give the Sms signal to the the generated process

—J generated process */
autput (sig,camn. to_icuproc, csmm);

22-Oct-09 INF5150 — Unassailable IT-systems 14
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Technicalities of the Create-stereotype

R | »
uEenerateSessan ) LI
i [T Gelect
GenerateSession
= Mate -
=5 LML Common
[= Geometric Shapes
'E Activity Diagram &
1770 Skruckured Activiky
F* Generate session indexed by Static ID */ o Tnitial
csm. to_icuproc, addId(sig. getFrami)); E
® Ackivity Final
) Actkion -
A l:' Contral Mode -
'|f T =L Object Mode -
) «Create: I ) ;
tt'_‘licupruc(sig.getFrDm()); J /" Object Fl
: . : s« @dd a create-stereotype —
| v P
< | 3 T
mc'usks Cansale . Boakmarks | Problems | Search | Error Log =i Ol
| = H
] L <Action> «Creates Generatesessionzicuprocsig.getFrom()); g
| stereotypes Kewwards: | |

Documentation
Applied Sterectypes:

Appearance glve the enCIOSIng type ’

Advanced Stereotype J Profile Required

Create JavaFrameProfile  False ~ 7

| : 3 ‘ |Rem0ve Stereotypes |

Stereobype Properties: i
Property | Yalug /
[=liCreate

compositeType ICUsyskem
£ | >
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Simple Routing (1) One-to-many Port

«SimpleldrouterMediatar:
(=) StaticIDRouter

o statid @ String

&= I[:I.Is',rstemJ

SMSin ; smslnpukMediator = ARGS[0], ARGES[0]

ori_conkr

ko i  SkhECIDR ok . . . .
j\gsn (@—fﬁ mediatorList idList
contr  ICUcontraller

From_dataproc
]

icuprac @ ICUprocess [*]

k

ko_dataproc
1

OGTS dNI

SMSouk ; SmsoukputMediator =

From_ichproc

01

to_conkr

ids of all
existing
icuproc’s

pointers to
all existing
icuproc’s

dataproc @ Archive

22-Oct-09 INF5150 — Unassailable IT-systems 16
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Simple Routing (2) Adding the ID

G EenerateEessiunJ

«SimpleldrouterMediatar:
(=) StaticIDRouter

o statid @ String

L;Jf * Generate session indexed by Static ID *f
s, to_jcuproc, addid (sig.getFromm()); . . C
R (519.getFrom()) mediatorList idList

W

w_reatew
2 jcuproc(sig.getFromi));

OGTS dNI

5i9.getFrom()

/

F* and give the Sms signal to the
—J generated process */
autput (sig,camn. to_icuproc, csmm);

22-Oct-09 INF5150 — Unassailable IT-systems 17
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Simple Routing (3) Connecting connectors

N P
W
(® ICUsystem J  «Createw «SimplaldRouterMediator:
2 icuproc(sig.getFromi)); — (3 StaticIDRouter
SMSin ¢ SmsInputied [ o statid © String
F From_contr
ko_icuproc @ SkakicIDRouter
S0
contr : ICUcantroler
— mediatorList idList .
rom_HaLgpro: icuproc @ ICUpracess [*] =
T
S@EHt t d t [ ] [ ] g
0_dacaproc
[1a€E— L|J i g
SMSout ; SrsCukputMediatar = &RGS[0],%RE5[0] > from cont
From_ighproc
0
to_conkr
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Adding a parameter to the dynamic process

22-Oct-09

rf_‘, *Project Explarer 25

[ Q:{} ¥ =0 E *ICUprocess &4

-ﬁ ICUsywskem
S5 conkr

[Eg dataproc
[Eg ituproc

~E SMSin

‘B 5MSout
H icus_hatpos
' icus_kmL
* Archive

..... E8 comma
----- Eg decxco
..... 3 decyeo
----- Eg filenam
..... LF‘G Fl:lut

----- E§ lastpos
[+-Eg parsed
..... ,_F'e prskrmm
----- g validpo
----- Eg xcoord

H-§ parsep
..... O from_c
----- O smsout
..... O to_dat
F-(3) Region
g5} deccoo
o} parsep

(# ICUcontraller

-G ,
_____ A -

#!|| = ICUprocess

Add Diagram
& Entry Paoint
Mavigate @ Exit Paint
Visualize
Instantiakte
R.ename @@ Opaque Behavior
Refactor L
Relationship +
of Cut

= Copy {2} Constraint

¥ Delete from Maodsl B URL

<) Yalidat -

El Aeate 4 Template Binding
Madeling References k Template Parameter  #
Find/Replace...

Eﬁg TransForm L .

UML Properties. ..

'ﬁ' Cpen Diagram with Seli

[Z# Haokpos
-3 kML

— p—_
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Simple Routing (4) Forwarding from Port

¥ and give the Sms signal to the
. generated process *f -
€] I[:I.Is',rstemJ output (sig, csmn. to_icuproc, csmm);
_ _ «SimpleldRoutertediator:s
3MSin : SmsInputMediakor 3 | — (3 StaticIDRouter
EJ\E : _ from_contr f|nd the nght o statid @ String
ko_icuproc @ SkakicIDRouter
= (1]
|ICUprocess
contr : ICUcantroler
kil ks Eueroe s Iearesss ) mediatorList idList Z
T
it (Hﬂ
ko_dataproc U1
C e )
SMSouk ; SmsoukputMediator =
r <€
From_ichproc
7
to_conkr
dataproc @ Archive
corresponding

[signal has ID

address

22-Oct-09 INF5150 — Unassailable IT-systems 20
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Simple Routing (5) forward() is programmed!

Forward

[sig instanceof Sms] [sig instanceaf NearestHotspot]

[sig instanceof PosResult ]

— £ Sms *f _ o

ustatid=((Sms)(sig)).getFrDm(); String the_string = ((PosResult)(sig)). (MearestHotspot )(sig)).static_id;
getPositioninaResult();

int ix = the_string.indexOf("<STATICID=");

statid = the_string, substringlix+10,ix+18);

/* PosResult *f = F* MearestHotspot */f
statid={(

=

0STS AN

T ﬁ"" 1N=al =50 IULlll_"_lL
-1 (3 «SimpleldrouterMediators StaticIDRouker
EaR e Eopard fokivitys Forward
o skatid
E ICUclasses
'1'-_ -Ha- java for {int | =0 i_ < mediat_url__ist.size(); )T
: = llf (stat|d.equa|;(|dL|st.get(|))) _
| [T e {(Mediator JmediatorList.get (i), forveard(sig);
) ICUS. e ¥
o [T e —
o TCL e
i .
% [ >
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Simple Routing (6) The routing central

&= I[:I.Is',rstemJ

SMSin ; smslnpukMediator = ARGS[0], ARGES[0]

F From_contr
ko_icuproc @ SkakicIDRouter
sln

contr : ICUcontroller

from_dataprac icuproc @ ICUpracess [*]

k

ko_dataproc
1

SMSouk ; SmsoukputMediator = ARGS[0],

From_ichproc

t°—"”*¥‘/otherwise the output\
dataproc @ Archive

port from dataproc
would have to route;

01

why go
through contr?

our approach is simpl%

22-Oct-09 INF5150 — Unassailable IT-systems
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failed

re [csm.command.equals("hotpos™)]
@ hotpos:Hotpos
pos

/At the final state the

ICUprocess
representing the

\—J
Sms
3 ParseSms
command
\
[else] P
@2 CornrmandError v

\_session will terminate

i The compiler and O

JavaFrame make sure
that the implementation

y
bl

ML

[csmn, commmand.equals( kML Y]

[csm.comrmand. equals{ hotpos )]

W
P hotpos:Hotpos

\gets rid of the session

22-Oct-09
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Executing ICU5 (with Sessions)

£ Fake PATS Central

File  Actors Ewentz  Scenarios

ICU4-DEFER:
sequentialized

| wiiord ;|
Frarm To Details
< | Trine 2034 Stud! korto oysteinh hotpos

i
ol

i
ol

o Cresteing 2024 Stud! korto oysteinh hotpos

lMezzagells 1173018024731 PosttioninglD: Trine

hlezzagells 1173018054731 Position: =Feikode=100=Breddegrad=r39561 3=Lengdegrad=E0104445=

2054 Trine Haotpos: Ifiis 1741 meters away

Meszagell: 1173013057064 PositioninglD: Oystein

ICU5: more
concurrency

Mezzagell: 1173018057064 Position: =Feilkode=1 00=Breddegrad=nN525453= engdegrad=E010451 2=

daed 84

E
i)

r

2034 Oystein  [Hotpos: Oslo-S is 857 meters away

0STS AN

£ Fake PATS Central
Filz

B/=)ES

Actorz  Events  Scena

[Fron To e | Technicality: StaticlD
o |&--Trine 2054 Stud! konto aysteinh hotpos mUSt be 8 Chars

oy
i

g
il

5, ACrystein (2054 Stud! konto oysteinh hotpos

MMeszagell: 1173099550451 PositioninglD: ACystein

Meszagell: 1173099550481 Position: =Feilkode=1 00=Breddegrad=-H293435=L engdegrad=-E0104305=. .

Meszagell: 1173099550471 PositioninglD: A--Trine

Messagell: 1173099580471 Position: =Feilkode=100=Breddegrad=-NS95607 =Lengdegrad=E0104442=

2034 Aioystein Hotpos: Oslo-5 iz 943 meters away

©H % €84

it
A

2034 A--Trine |Hotpos: Ifi iz 1786 meters away
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Summary of Sessions

= One session per concurrent user initiative
— The state machine type ICUprocess describes the session

= One receptionist state machine creates the sessions
— when the session initiation arrives
— here: Sms-message

= Centralized routing through the receptionist contr
— one routing port (SimpleldRouterMediator)
— all signals aiming for a session are sent through contr

* Terminating the session by reaching the final state
— and the runtime system machinery takes care of the rest
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