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UNIVERSITY .
OF OSLO Remember to distinguish

between send- and receive-

a) | First events events.

Use ! and ?

sd Weather

1
. Peter] : Person sensors[Blindern] : Sensor ws : \WeatherServiceProvider Database : kmnl-file :
| ISms("Blindern.. )\f
! ' i

\ﬁ(& Sms("Blindexn: Sunny,l'23","X-AAF\A","Z!B"r") |

[ ISms("Stud1...) | |

\ | OI:|5erwll{"BIincIern","B—l:oc-rd"J "Sunny",23l B-time)
| | | ]

Sms("Studl Cloudy[19","X-AAAA","2034")

PosReques{t("x-AMn"}l | I

O0STS NI

PnsResuItk“P-coord") | I

| Obs ar\.«'eli"3*(—|F|..ﬂwﬂuﬂ'.","F'—l:uc-rcl"J "Cloudy”, lfg{ P-time)

DivObservations I
|

|

|

|

|

| | | Returnobservations("P—cuord")zl
|

! Sms("Sunny 22","2034","%-ABBA")

This can not be opt KML("B-cnord","Sunné“,zs,a-time)
not . I

the first event J |

|

KML("P-coord","Cloudy”, 19, P-time)
T
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a) Il Last events

sd Weather

users[Peter] : Person sensors[Blindern] : Sensor ws : \WeatherServiceProvider Database : kmnl-file :

| | I B

Sms("Blindern: Sunny[23","%-AAAA","2034") | ; ?20 bserve(. ; ) :l
| |
| Obseer("Blindern","B—coord","Su y", 231 B-tilye) |
| | 1 |

____________ T

Sms{"Stud1 Cloudy/19","%-AAAR","2034")

PosReques{t("x-AMA"}l | |

4

|
1 |
PosResullk"P-coord") | I |
|:7 S ms (n S un ny o ) | Oi:lserx.«'ek"3*(vlﬂ..ﬂwﬂ\.ﬂh","P—l:uc-rcl"J "Cloudy”, 1}9‘J P-time) |
| | ReturnObservations("P—cuord")}l |
| DivObservations : :
x/ Sms("Sunny 22","2034","%-ABBA") I | ( ?KM L( . .)
|
|

KML("B-coord","Sunny", 23,B-time)
|

KML("P-coord","Cloudy”, 19, P-time) |
T 1

|
!
|
| |
|
|
|
I
!

1
| I
| | opk
| |
| |
| |
1 1
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b) I+ll How many traces?

| Only one trace
Z
sdWeather /

users[Peter] : Person sensors[Blindern] : Sensor ws : \WeatherServiceProvider atabase : kmnl-file :

| 7 |

|

N | | |

Sms("glindern: Sunny/23","5-4AAAK","2034") | |
| |

|

|

| Obseer("Blindern","B—coord", "Sunny",23l B-time)

Sms{"Stud1 Cloudy/19","%-AAAR","2034")

PosReques{t("x-AMn"}I

M

PnsResullk"P-coord")

Sms("Sunny 22","2034","%-ABBA")

=

| Two traces, since
I IReturnObservations(..)
KL (Ecoord’, 523 may occur before or after

KML("P-coord","C| |0leT"J 19, \\ r) O b S e| rve ( s )
| |

I
I opk
|
|
1
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b) H+IV
= |Il: How many negative traces?

— None, since we have not used any of the operands that define
negative behavior: neg/veto, refuse, assert, guard
= |V: How many inconclusive traces?
— Infinitely many, because
— Inconclusive = H \ (pun)
— The number of traces in H is infinite

» This would in fact hold even if we had only one event e, since we would
then have ={<>,<e><ee>,<eee>,...}

— pun contains only a finite number of traces (n is in fact empty)

O0STS NI
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c) Refinement

= "Pure” supplementing: Do supplementing without doing
anything else

= "Pure” narrowing: Do narrowing without doing anything else

= The original specification contains only one interaction
obligation (there is no xalt)

= The task is best solved by doing supplementing/narrowing
of this single interaction obligation

— Do not introduce xalt in order to do supplementing!

= (If you do this, you need to ensure that all the new interaction
obligations are pure supplementings of the original)

O0STS NI
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c) | Pure supplementing (the solution of a student)

/New positive traces
are obtained by
including the optional

Sms("Studl Cloudy/19","X-AAAA","2034")

Ol:lserr\.'el("BIinclern"J “B-co)

deeatherJ
users[Peter] : Person sensors[Blindern] : Sensor ws : WeatherServiceProvider KNOte If the new message WaS\
| | added without the opt-operator
i ¢ this would not have been a
L Sms("Bindern: Sunny/23","X-AAAA","2§34") correct solution, as previously
| =)

positive traces would become

inconclusive

", lé,P-time)

I Returnot;/ /{s("P-cmrd"J_‘l

I
message- N B PosRequedt("x-AAAA") |
Previously positive | RS TR [
traces remain | | Observ;"}(-AnAA","P-
positive, as the new | |
message is optional. / | |
L Sms("Sunnyf22","2034","X-ARAA")
itJI\ Sms("Kml at <url>".;"2034", "H-ALAN)

I /Céervations I
| % |
|

opt |

KML("

I
'B-coord”,"Sunny”,23,B-time)

|
KML("P-coord","Cloudy”, 19, P-time)
]

R, A, I [ e e
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c) Il Pure narrowing
sdweather|

users[Peter] : Person sensors[Blindern] : Sensor ws : WeatherServiceProvider Database : kenl-file :

par

|
Sms("Blindern: Sunny/23","X-AAAA","2034") | :
|
|

|
I
|
{ | Obseer('Blhdem“,"B--:oord","&rnv",2£B-tme)
|
!

. Sms("Stud1 Cloudy/19","X-AAAA","2034") u'_ T 1 =
| | | T

| | o1

PosResuItk"P-coord") }I | Cl_\ﬂ

| Cbservek"X-ﬁRM","P-coord", “Cloudy”, 1_§|,P-time) o

|
l

Sms("Sunny/22","'2034","X-AARA")

DivObservations

. PosRequedt("X-AAAA")
|
|
|
|
|

ST, S

i
!
KML("B-coord","Sunny”, 23, B-time)

|
|
|
|
| | ReturnObservations('P-coord"Ll :
|
|
|
I

neg

[

|

Previously positive W
traces have become

negative

l l

I
KML("P-coord","Cloudy”, 19, P-time)
I

- S e i — ——
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Some comments on opt and neg

= There is no point in enclosing (neg ...) directly in opt, since
[[opt (neg d)]]=[[neg d]]
— Example: Let [[d]]={ (p,n) }

— [lopt (neg d)]] = [[skip alt (neg d)]] = [[skip]] w [[neg d]] =
{{<>}19) } w{({<>}pun) } = {({<>}pun) } = [[neg d]]

O0STS NI

* Enclosing (opt ...) directly in neg means that the empty
trace becomes both positive and negative

— <> is positive in the interaction obligation(s) of [[opt d]]. It is therefore
made negative (as well as positive) by the neg operator

— [[opt d]] = [[skip alt d]] = { ({<>}Up.n) }
— [neg (opt d)]] = { ({<>}, {<>}Upun) }
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c) lll Supplementing and narrowing

sd Weather |

E Supplementing

N

users[Peter] : Person sensors[Blindern] : Sensor ws : WeatherServiceProvider Database : kenl-file
| | | | |
) | | | | |
In n: ) A" »

| Sms(“lpi' dern: Sunny/23","X-ABAA" "§F34") | |

| | Obseml('Biindem', 'B-coa’d",'SLrny",Zng-tine) |

| | | ) |

! Sms("Studl Cloudy/19","X-AAARA","2034") ‘!_ —l- —{
I I g

L PosRequedt("X-AAAA") | | |

I PosResullk'P-caord") }l I I

| | observuhc-mm”, "p-coord"”,"Cloudy", 1 g,P-time) |

| | | ReturnOI:rservations("P-coord'l_I |

| | L DivObservations ’I I

\ !, Sms("SumyIZZ",l"ZCla‘t“,"X-AAM“) r : :
| i3 1 1

E3N Sms("Kml at <url>", "2034", "X-AAA") : | |
s I |

l I ! — | !

1 | neq } KML("B-coord”, Sunn‘;!' ,23,B-time) N

| I l KML("P-coord","Cloudy”, 19, P-time) N

I I =

| I | | |

[} ] 1 1
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d) I Gen eral refl nem ent /General refinement holds fom

certain, as we know that the only
interaction obligation in [[d]] is
refined by at least one
interaction obligation in [[d']]

(which in this case is identical to
the abstract interaction
obligation)

[Ld]]:

Unknown number and contents of
new interaction obligations
(the new xalt operand may contain
more xalt operands)
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mnited refinement may hold — if
the new interaction obligation(s)
happen to be refinements of the
(only) abstract interaction
obligation. We do not know
whether this is the case.

(Answers stating that limited
m refinement does not hold have

[[d]]: ( H\(p,uny) ) been accepted.) /

3 m ? P ’IAJ .

[[a’]]: ( H\(PLUN,) ) ( H\(p,n,) ) oo L 3\(Pauny)

W W . n3 __________________

=
O0STS NI
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