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Services as Submachine States
Service instantiations as concurrent parts
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ICUprocess serving 2 services

a IEUprl:n:essJ
else] &2 CornrnandErrar
@ Initialize
=1l W - commancl
™,
L A A &2 Parsesms 4
[csm.command.equals(“hotpos"1]
G output(new PosRequest(csm.staticId), csm.smsout, csm); Z
[csrm. cormmmand, equalsKML "] T
@ output{nesy PosRequest{csm.statifid), csm.smsout, csm); o1
[N
PosResult o
MearestHotzpot - o
_ S WritekMLfile ——
@ SendMearestHotspot
[elze]
o output(new Sms("Hotpos: positioning failed'], csm.staticld, "20324 "), carm.smsout, g ;
( =@ 1.a~.rait|\|earus.;uq.t.;;;m.t)flE [Cam,validoos ] o PR (it tosttion
i - &2 FindMearestHotspot

@3 s, validpos = csm.parsepos(sig.getPositioningResult());
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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
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ICUprocess with 2 submachine states

£ ICUprocess

t

[else]
@@ CornrnandErrar
@ Idie W - commpand
A A E2 Parsesms
3 —
P
TI
[csm. cormmand.equals{KML") ol
[N
o1
o
s el kML
_— These state
e machines are not
concurrent!

[csmn.commmand.equals{"hotpos")]

Fmhotpos:Hotpos )

o] //Each submachine

d state refers to a
state machine
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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
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KML process inside ICUprocess
7 ICUprocess 7‘:,.? KMLJ
[else]
@ ComrnandError q
2 output(new PosRequest(csrn.staticId), csmm.srmsout, csmm);
v
i @ Ide k g command
ms St
' [ 7
P§5R9$ult E
@ writekMLfle T
[csrm.command. equals] kML 1] W (&)
H
o1
(@]

£ kil KMLs )

[csrm.command, equals{ "hotpos "]

( F hotpos:Hotpaos

pusfaile%
_/
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Hotpos process inside ICUprocess
2" Hotpos
/—5@

@0 output{new PosRequesticsm,staticld), csm.smasgut, csm);
MNearestHotspot
@3 SendiearestHotspot
[Csrnvalidpos] o~ Poshenult T E—
(w WaitNearestHDtsth\ﬁ ' &3 HotspotPosition
L. J &2 FindMearestHotspot
@ csmvalidpos = csm.parseposisia.getPositioningResult());
27 ICUprocess posfailed
— [else] —
@@ output{nesy Sms("Hotpos: positioning falled”, csm,staticId, "2034™),csm. smsout, csm); _IZ_I
o1
o
g o
@ Idle ¥
/ . comrr:a\n o
& ParseSm: N

[csm. command, equals'l

e kil kML

/rexit point

2-Nov-07 INF5150 — Unassailable IT-systems 7
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Two assembled transitions

&/ Hotpos

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

MNearestHotspot
@3 SendiearestHotspot
PosResult

- N [csmmn.walidpos ] ; =
(w WaithearestHotspot r. &3 HotspotPosition
L. J &2 FindMearestHotspot 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
) &5 ParseSms ><
[csm. command, equals(“KML"]
e kil kML
e a
[csrn.command.equals(hotpos" 1)
Hmhotpos:Hotpos
posfailed
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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 [ (O HSERTES
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@afiaaciy null Starthlessage@3ie2Tecls [dlle /
1803 [CUsystern_Archive@3 2263099 null Starthessagem32ahacidy [dle /
Sms@as062c99 (Studt Qutput
45065 [CUsystem_ICUprocess@3fiaaciy Idle konto oysteinh FosReduestibct 9ecdd HotspotPosition*hotpos
hotpos 2034 A-HAUGEN)
PosResultfgara36:89 Output
47408 [CUsystern_|CUprocess@ariaacds HotspotPosition*hotpos g;t.;:lg?ﬁggﬁg&%gﬁac WaittearestHotspot*hotpos
59.93138888888859)
GetMearestHotspot@! 1008 | Output
47754 [CUsystem_Archive@3226ac89 Idle 89 (10.7441606GEBGEEGT, | MearestHotspoti@2hbeacss |ldle
59.93138888888889) (Ifi, 2006.3401083482877)
MearestHotspoté2hbeacdd | Output SmsiE2esaticdd
478049 [CUsystern_|CUprocess@3riaaciy WaithearestHotspot*hotpos (i, 2006.3401083482877)  |(Hotoos: fiis 2006 meters  |ldle
aay A-HALIGEMN 2034)

2-Nov-07
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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
G [csmmn.walidpos ]

(&.’J WaithearestHotspot

r- &3 HotspotPosition
L. J &2 FindMearestHotspot k ]

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

' ICUprocess posfailed
@_, [else]

[else] @3 output{new Sms("Hotpos: positioning falled”, csm.staticld, "2034"),csm.smsout,csm);
&9 CommandError -I-I
Q\ g
—a v f) a) Initial state (pseudo state) Ul
. command o
s \
Sk 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

- g) Effect
éﬁei)J h) State Machine
2-Nov-07 .
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How to change ICU3 into ICU4 with RSM

0STS AN

The technicalities of changing the old model
Into a new one using submachine states

2-Nov-07 INF5150 — Unassailable IT-systems 11



Add local state machine(s)

@ Properties

Mavigatar | =1

2|0 0

el Explorer X

+ ; E} ICUconte:xt

- Akkribute

ClientDependency
ZannectionPaoink
ElermentImpaort
Extension

-Feature
- FormalParameter

aeneral
aeneralizakion
Implementation

- B

| v @ Activity

L Inkeraction

ate Machine

0STS AN

e | DwnedBehavior
conkext Mame 1 Action 1 Alias &9 -
B2 ICUkokal:: I ICUsyskern s ICUprocess  deccoords [
0 ICUboktal::IC: ICUsystern s ICUprocess  parsepos
< 2

E

Clase

# cu ImportedMember
=3 «Composites ICUsystem InheritedMember
[+~ jous_hokpos
e ] Member
¥ G dercon AddUML MestedClassifier
-G parsep)  Add Diagrg DCcurrence
o 0 Filenam pr— :
o decycq]Visualie Cwnedattribute
O derEto  pavigate ZiwnedBehaviar
e S CnanedComment
O comma) ef Cut
B0 pareod] CunedConnector
i =] Copy
- © lastpos e CnynedElerment
;. idodl Deleke Frorg :
i @ walidpoy OwnedOperation
- O yroord .I_.Rename = ey 4
- xcoord. Refactor
S0 oprskrm |
o fout | FindjRepla
@ smsin
8 smsout %] Run Validat
@ to_dati - e
o d From_d o Model Query...
o cace| '™
| Transform i

| 5= outline 57

|An outling is not available.

2-Nov-07

— ] Show Properties View
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And then adding a diagram to the state machine

@ Katalan.em:x

| %24 SMSParts. emx | S2d ICUI4 ¢

— 4
B Model Explorer X Navigatur! ]
@ |17 & -

#-HF ICUcontesxt B

=8 U

- - dEI:
-G pars
----- o filer
..... o dec
..... o dec
..... o skak
..... o Com
Fo O pars
..... o |ash

..... o wali
..... Oy

fon |

L+| &

..... 0 v

2-Nov-07

[;! G wiComposites ICUsystem
B 'i><':' icus_hokpos
I’] .'1.| ICI_Ipr-:u:ess

UNL Model Editor

Alerts and Action Items

There are no prablems associaked with this madel.

General Information

This section describes general information about this

Add LML

M B State Machine Diagram

Yisualize

= ALULUINST LS 31 d JTLLN IS LU S

Mavigate

35505

+I5/07 10:29 PM

of Cut

= Copy

¥ Delete from Model

|I_| Fename

Delete

Fz

riue

IML profiles applied to this model,

L)

INF5150 — Unassailable IT-systems
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Then you may copy in state machine elements

%84 SMSParts.... . ‘ﬁICU4.emx : %84 ¥ICUST. emx ﬁ]-::l_\t-:-tal::... x
select nodes - ;
Mavigate 3
\ | _ and edges :
2 COrmny : -
l’ @ Ide She o ——
h n elele rrom Model —
L & Parsesms 3 peletefron trock
FindfReplace...
2= . [T
[ [] i Select
ol [ESI‘l‘l.EDI‘I‘II‘f o3 arrange Al
Filkers
l;;l DL’Itpl View 1
[csrn.comnrand. equals("KML" )] @, Zoom L
@2 output(new PosReguest (csm.statiqld), csmmsmm LS| Transfom E 2
T
PosResult CHﬂ
LshesU E &0 KMLPasition E .
=tHotspot L o1
—— = @ WriteKMLile xR ! paste Into )
otspo
new
[else] & Add Moke d | a g ram
@0 output (new Sms"Hotpos: positioning failed"), cso E m;
Mavigate Py
] WaitNearestHDtsth\L.. [csmm. validpos ] i 5
J.r"‘ & FindMearestHotspot e

¥ Delete Ffrom Diagram -

¥ Delete From Model

Find/Replace. ..

2-Nov-07 INF5150 — Unassailable IT-systems 14
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Then clean up (here ICUprocess)

[else] & Commanderor &) Create Mew State Machine

Select Existing Element

2 [dle Smis

2 cornnpand

Currently selected element:

& ParsesSms

n L= State Machine ... #
@ Select Element E| 3 State

| KL

[carn.cammand.equalskKML")] = .@. ICUkakal

- U
- @ IZUsyskem
-2 ICUprocess
>

= "
+-i5) Archive

e krnl kML

Create submachinestate

Remove copied material

Attach transitions

2-Nov-07

o]

Cancel

— Palette — £
| [:E Select
=1 Noke -

[-== LML Commaon
(=% Geometric Shapes

@ Initial State
® Final State

4

E_, State bypes
v %State bypes
E5kate
{5 Camposite State
5 Orthogonal State
@ Final State

T Submachine State

INF5150 — Unassailable IT-systems

15

0STS AN



) UNIVERSITY
 OF 0SLO

A few points on model validation

0STS AN

about errors and warnings
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» A validated UML model means that
— The model is syntactically correct
— The model satisfies a number of static requirements

» The RSM validation does not include dynamic validation
— which would have discovered properties of the running model

= Qur JavaFrame profile works on a subset of UML
— which means that some requirements are not significant

— they should still preferably be correct even though they would not
matter for the execution

= but later versions may take them into account

0STS ANI
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Problems Wlth ICU3

-8 1cu

=] @ wi_omposibes ICsystern
+- [0 icus_hotpos
5 Eﬁ’ [CUprocess Z errors, 2 warnings, 0 infos (Filter matched 4 of 1,603 items)
+ -3 deccoords | Description Resource

:>+ {3: Ei:_ls:rizs & IRIADLIO4E "Activity distance” parameters do nok match those of the implemented Feature, ICU3 . emx
& IRIADLO4E "Activity parsepos” parameters do not makch those of the implemented Feature, ICU3 e

decycoord
& IRJADL 74N "Message GetMearestHokspot" arguments do nok correspond ko signal attribukes, ICU3, e

decxcoord
skaticId & IRJ1ADL 74 "Message MearestHobspok" arguments do not correspond to signal atkribukes, ICU3 e

command
parsedsms
lastpos_time
validpos
wooord
wcoord
prskrm
Fouk
smsin
smsout
to_dataproc
fFrom_dataproc
|:> + parsepos ()
deccoords [ )
+-[I1] Region
_{‘ ICUprocess
1 Archive
iCuproc
dataproc
SMSin
SMSout
ICUsyskem
| @ Hotspot
+- {3 distance
o hotname
o decx
O decy
+ 9 dlstancel{]l

2-Nov- 07 ' INF5150 — Unassailable IT-systems 18

Properties | Tasks | Console | Bookmarks [3_;,F‘r-:u|:ulems = Search | Error Log

Mismatch between parameters, but
the implementation still works

Z
T
a1
H
a1
o

@@hrmhdhdh g 0 00 0000000

Messages in SeDi are not coded
exactly as UML2 specifies regarding
parameters. This is on purpose.

¥
3e
.\-—'\_

:],IrEhrEh oo




Fixing these problems by ignoring them

& Quick Fix

2-Nov-07

fvvailable Fixes:

Disable constraint "Behavior Parameters Match Specification Pararn

A5

|
F‘rnperties!Tasks Console | Bookmarks !(E_gPrDI:ulems &3 &Search Error Log

Z errors, 2 warnings, 0 infos (Filker maktched 4 of 1,603 kems)

_l Descripkion

@ IRIADLO04E "Activity distance” parameters do not match those of the implemente

€ IRJADLO4E "Ackivity parsepos” parameters do not match those of the implemente
& IRJADL74W "Message GetMearestHotspot" arguments do not correspond ko signa
& IRIA0174W "Message MearestHotspot" arguments do nok correspond ko signal at

o= Go To

Showa in Mavigakor

= Copy
,j; Paste

K Delete

Select All

Cuick, Fix

Properties

INF5150 — Unassailable IT-systems
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Sessions — Multiple concurrent users

0STS AN
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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

Z
=
a1
H
a1
o

2-Nov-07 INF5150 — Unassailable IT-systems 21



|

& #9° UNIVERSITY
%W 2 oF osLO

Risks

* 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
Wl - .
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 KEML 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" (*COystein®], STAT-ID, 2034) I

| | |

I I I

I I I

2-Nov-07 INF5150 — Unassailable IT-systems 23
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What would our current design do?
&/ ICUprocess o KMLJ

[else]

&2 ComrnandErrar

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

comn

S
S Parsesms B

Sms

N B
0

E2kMLPosition

The second SMS

PosResult would come here!
w2 writekML file

é

[csrm.command. equals] kML 1]

0STS ANI

The second SMS

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

[csrm.command, equals{ "hotpos "]

@ hotpos:Hotpos ) H

[ Percipostit /Introducmg defer for Sms on every

Dﬂsfa"egg ) state but Idle, will cause services to
be performed in sequence

2-Nov-07 INF5150 — Unassailable IT-systems 24
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Defining Signal trigger Sms

7 ICUprocess

[ele]
& CornrmandError
W A 1~
- < Making SMS a "signal
& Ide cornmand . ” oo
S trlgger on a transition
A E2 Parsesms //\
F 3 ot G = . I | . .
IR < oo =
o Add Note qﬂ Change Trigger 3
[csrn. commnand. equals; kML) 1 i’m‘ Signal Trigoer =
r| ! % Timne Trigger Coﬂ
Mavigate L & Effoct
7 bl ML 1
: File b | &5 Guard Condition
g Edit y E: Zonskraink
- Xr =) Cornrnent
PicE - ¥ Delete Fram Model
URL
Sms deferred p %‘
Find/Replace. ..
TR [csm.command.equals( "hotpos" )]
: Forrnat L
( 8 hotpos:Hotpos Filkers »
< 3
S % Transform
i

2-Nov-07

‘E:. Fun Yalidation
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UNIVERSITY
OF OSLO

Defer on the service submachine states
7 ICUprocess

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

Conneckion

o kil kML DeferrableTrigger = ] conkesxk | Marne J alias ] clie
ElementImport ot ICUkotal:ICUsICUsyster ICUpracess  Sms %
Importedienber Insert
Incarming ¢ | <
Meriber e = =

Srns deferred

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

( 8 hotpos:Hotpos

[

msfa"edé@ 5 —__ Defining a "deferrable trigger” |

2-Nov-07 INF5150 — Unassailable IT-systems 26



Comparing ICU4 and ICU4-DEFER

UNIVERSITY
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File Actorz Evertz Scenarios

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

T e U T Ay,

MezsagelD: 117301 805473 PostioninglD: Trine

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

- .
f f ‘rﬁ# 2034 Trine Hotpos: Ifi iz 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 Postion: =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=r53561 3=Lengdegrad=E0104445= - ”
"*‘ 2034 Trihe Hotpos: Ifiis 1741 meters awary q u e u ed Stu d 1 ko nto
oysteinh hotpos”
2-Nov-07 INF5150 — Unassailable IT-systems 27
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The "session” solution

= Each initiative by a user is represented by 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
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A new composite structure

(€] ICUsystemJ

A A \ several sessions

L SMsin

ta_datdproc from_ictiproc

session generator ’

S, fram_dataproc to_ichipr G IEUS';"StEITIJ \ / \

icuproc ¢ ICUprocess dataproc ;@ Archive

SMSin ¢ SmsInputMediator = ARGS[ 35[0]

F From_conkr
fo_jcuproc @ StakicIDRouter
1 [n]

contr ¢ ICUContraller

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

from_dataproc icuproc ; ICUpracess [*]

OGTS dNI

uk

to_dataproc

SMSout ¢ SmsCutputMediator = ARGS[0],BRGS[0]

fFrom_icpiproc

——4d

01

Archive unchanged (almost)

ko_conkr

dataproc : Archive

2-Nov-07 INF5150 — Unassailable IT-systems 29
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Buzzzzz Groups (5 minutes)

» Discuss what represents sessions in the ICU systems

= Discuss what could represent sessions in the "Survival of
the SMSest”

= Determine what should identify a session of the ICU
system

= Determine what could identify a session in the Survival of
the SMSest

Z
T
a1
H
a1
o
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sdicus_hotpos

icuproc ¢ ICUprocess

dataproc : Archive

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

PosRequest

The receptionist:
handling all input

ICUprocess: |

GetMearestHotspok(10,73,52,95)

signals before

MearestHobspot("If", 1147)

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

|
|

|

|

L |

very similar to ;
!

|

|

dicus_haokpos

i

contr : ICUcontroller dataproc ; Archive

SmstSkudl konto ovsteinh hotpos", 2034, STAT-ID) |

icuproc[STAT-ID] : ICUprocess

F'u:uthLquest |

|
effEgrestHokspok{10.73,59.95,5TAT-I0)

PosResult

|
i
[ routing! E !

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

|

|

|

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

|

PosResult |

MearestHotspot(“If", 114?,5TATI-ID]I

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

0STS ANI

signal
enhancement

2-Nov-07 INF5150 — Unassailable IT-systems
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|ICUcontroller

iy 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!

2-Nov-07 INF5150 — Unassailable IT-systems 32
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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.getFrommi());

[ L-_],f * Generate session indexed by Static 1D *f

create a new member of
v the icuproc set of parts

wCreaten
G0 icuproc(sig.getFrom());

Z
=
a1
H
a1
o

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

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

or_conkr

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

From_dataproc
[

icuprac @ ICUprocess [*]

uk

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

2-Nov-07 INF5150 — Unassailable IT-systems 34



UNIVERSITY
OF OSLO

Simple Routing (2) Adding the ID

G EenerateEessiunJ

«SimpleldrouterMediatar:
(=) StaticIDRouter

o statid @ String

L;Jf * Generate session indexed by Static 1D *f
s, to_jcuproc, addid (sig.getFrommi()); . . C
R sonsE mediatorList idList

W

w_reatew
2 icuproc(sig.getFromi));

OGTS dNI

5i9.getFrom()

/

F* and give the Sms signal to the
—J generated process */
autput (sig,camn. to_icuproc, csmm);
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Simple Routing (3) Connecting connectors

N 2
W
(3 ICUsystem J  «Createw «SimplaldRouterMediator:
2 jcuproc(sig.getFromi)); — (3 StaticIDRouter
SMSin ¢ SmsInputied [ o statid © String
F From_contr
ko_icuproc @ SkakicIDRouter
S0
contr : ICUcantroler
— mediatorList idList .
nom_Hagpro: icuproc @ ICUpracess [*] =
T
S@EHt t d t [ ] [ ] g
0_dacaproc
[eE— L|J 5 g
SMSout ; SrsCukputMediator = &RGS[0],%RE500] > from cont
From_ighproc
0
to_conkr
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Technicalities of the Create-stereotype

R | »
uEenerateSessan ) LI
i [T Gelect
GenerateSession
= Mate -
== 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 -
il «Creates I ) ;
tt'_‘licupruc(sig.getFrDm()); J /" Object Fl
: : : ~«marl  @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
| Sterectypes Kewwards: | |

Documentation
Applied Sterectypes:

Appearance glve the enC|OS|ng type ’

Advanced Stereotype J Profile Required

Create JavaFrameProfile  False ~ 7

| : 3 ‘ |Rem0ve Stereotypes |

Stereokype Properties: i
Property | Yalug /
[=liCreats

compasiteType ICUsyskem
< | >
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= IcU o Default @ Properties
=3 «Composites ICLsys L Deployment
[0 jcus_haotpas (1 JavaFrameProfile - OwnedstateMachine A iParameter B _|
ri:| L jcus_KML OwnedTrigger —
Ei-- ey M_._. ! : OwnedUsease i cuntexti Mame i Alias I ClientDep 1\\5-
‘@ shaticld Add LML r Packagelmport @ TCUtokal::ICU::ICUsystemn:: ICUpracess  skaticld %
[+ @0 deccon Add Diagram e mEtEf = i
'Jg_l parsep Vicualize » ; Postcondition Ly
_J;*_,“ EML - PowertypeExtent - < | b
_J;*_:.' Hotpos Mavigate » . DvarardiFian ]
-0 Filenam
o s of =
-0 decxed eoe zZ
- © comma = TI
4 0 parsed ¥ Delete From Model Delete | o1
@ lastpos [ pename Fz CHH
Fo e i
validpoy Refactor L4 (@)
- O wioord
-0 wraord Find/Replace...
- 0 prskremm
~ o fout | ¥ Run validation
-~ g From_c
@ smsout Zﬁ Maodel Query, ..
- @ ko_dat Transform k
[+ & parsep
- @ deccod B Show Properties Wiew
- (1] Region| [N
E ICUprotess ]

| »
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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. fo_icuproc, csmm);
_ _ «SimpleldRouterMediator:s
3MSin : SmsInputMediator 3 | — (3 StaticIDRouter
EJ\E : _ from_contr f|nd the nght o statid @ String
ko_icuproc @ SkakicIDRouter
= (1]
|ICUprocess
contr : ICUcantroler
kil ks EUeroeIearesss 1) 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
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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 = J* MearestHotspot */f
statid=(

=

0STS AN

T ﬁ"" [ Lochon | Racle- 1N ) IULlll_"_lL
-1 (3 «SimpleldrouterMediators StaticIDRouker
EaR =R Eoryard fokivitys Forward
o skatid
E ICUclasses
'1'-_ -Ha- java for {int | =0 i_ < mediat_url__ist.size(); ++] 1
] = llf (stat|d.equa|;(|dL|st.get(|))) _
| [T e {(Mediator JmediatorList.get (i)}, forveardisig);
| ICUS. e ¥
o [T e —
o TCL e
it .
% [ >
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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_dataproc icuproc @ ICUpracess [*]

uk

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§
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failed

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

/At the final state the

ICUprocess
representing the

\—J
Sms
3 ParseSms
cormrmand
\
[else] P
&2 CornrnandError v

\__session will terminate

i The compiler and O

JavaFrame makes sure
that the implementation

y
i bl

KML

[csrn, commmand.equals( kML Y]

[csm.comrmand. equals{ hotpos )]

W
P hotpos:Hotpos

\gets rid of the session
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Executing ICU5 (with Sessions)

£ Fake PATS Central

File  Actors Ewentz  Scenarios

ICU4-DEFER:
sequentialized

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

i
ol

i
ol

o Cresteing 2024 Stud! korto oysteinh hotpos

lMezzagells 1173018024731 PosttioninglD: Trine

hlezzagells 1173018054791 Position: =Feikode=100=Breddegrad=r39561 3=Lengdegrad=E0104445=

2054 Trine Haotpos: Ifiiz 1741 meters away

Meszagell: 1173013037064 PositioninglD: Oystein

ICU5: more
concurrency

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

daed a4

E
i)

r

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

0STS AN

£ Fake PATS Central
Filz

S=)Es

Actorz  Events  Scena

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

g
i

oy
il

5, ACrystein (2054 Stud! konto oysteinh hotpos

hMeszagell: 1173099550451 PositioninglD: ACyystein

Meszagell: 1173099550481 Position: =Feilkode=1 00=Breddegrad=-H293435=Lengdegrad=-E01043053= .

Meszagell: 1173099550471 PositioninglD: A--Trine

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

2034 Aioystein Hotpos: Oslo-5 iz 943 meters away

4% €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

Z
=
3
H
o
o

2-Nov-07 INF5150 — Unassailable IT-systems 44



	Services as Submachine States�Service instantiations as concurrent parts
	ICUprocess serving 2 services
	Separation of Concerns
	ICUprocess with 2 submachine states
	Submachine states
	KML process inside ICUprocess
	Hotpos process inside ICUprocess
	Two assembled transitions
	Execution as seen from JFTrace
	Write down the names of these elements
	How to change ICU3 into ICU4 with RSM
	Add local state machine(s)
	And then adding a diagram to the state machine
	Then you may copy in state machine elements
	Then clean up (here ICUprocess)
	A few points on model validation
	The UML models should be validated
	Problems with ICU3
	Fixing these problems by ignoring them
	Sessions – Multiple concurrent users
	Motivation
	Risks
	This should not happen ....
	What would our current design do?
	Defining Signal trigger Sms
	Defer on the service submachine states
	Comparing ICU4 and ICU4-DEFER
	The ”session” solution
	A new composite structure
	Buzzzzz Groups (5 minutes)
	Enhancing the behavior
	ICUcontroller
	Creating a session
	Simple Routing (1) One-to-many Port
	Simple Routing (2) Adding the ID
	Simple Routing (3) Connecting connectors
	Technicalities of the Create-stereotype
	Adding a parameter to the dynamic process
	Simple Routing (4) Forwarding from Port
	Simple Routing (5) forward() is programmed!
	Simple Routing (6) The routing central
	Terminating a session
	Executing ICU5 (with Sessions)
	Summary of Sessions

