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Recall
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OCL Syntax 1/4: Expressions

Where, given .7 = (7,6, V, atr),

s weW D {selfo:17c | C €€}
eTprT 1= is a set of typed logical variables,
w s 7(w) B w has type 7(w)

o Tisany type from .7 UTp U T¥
U{Set(ro) |70 € T UTpUT%}

— v
| expr,=rexpr, 17 X T — Bool

| ocllsUndefined (expr,) : 7 — Bool
"T'@LJ o Tpisasetof (OCL) basic types,

| {expry, ... expr,} (T X e x T = Set(r) in the following we use

| isEmpty(ezpr,) : Set(T) — Bool T = {Bool, Int, String}

| size(expry) : Set(r) — Int o Tw = {re | C,E 3

| allinstances Set(re) is the set of object types,
C : (e}

o Set(ro) denotes the set-of-7,
type for o € Tp U Te

(sufficient because of “flattening”
cf. standard)).

|w(expry) 1TC =T where v :7 € atr(C), 7€ 7,
. | 1 (expry) 1TC = TD where 71 : Do € atr(C),C,D € €,
2 | r2(eapry) :7c — Set(tp) where r2: D, € atr(C),C,D € %.
724
OCL Syntax 3/4: Iterate
expr = --- | expr,->iterate(wy : Ty ; wo : Ty = expr, | exprs)
or, with a little renaming,
expr == - | expr,->iterate(iter : Ty; result : Ty = expry | expry)
where
o expr, is of a collection type (here: a set Set(7o) for some ),
o iter € W is called iterator, of the type denoted by T
(if Ty is or_git;%ezc‘!, 7o is assumed as type of iter)
o result € W is called result variable, gets type 7> denoted by T,
o expr, in an expression of type 7 giving the initial value for result,
(OclUndefined.,, if omitted)
£ e expryisan expression of type 72,
in particular iter and result may appear in ezprs.
¢ 12/24

OCL Syntax 2/4: Constants & Arithmetics

For example:
erpr = ...

| true] false : Bool
| expry {and, or,implies} expry, : Bool x Bool — Bool
| not expr, : Bool — Bool
o) 1)1l -2)2(... : Int
| expry {+,—,...} expry : Int x Int — Int
| expry {<, <, ...} expry : Int x Int — Bool
| OclUndefined T

Generalised notation: ( M){ notal fgetan )
expr == w(expry,...,eTpr,) T X X Ty =T

withw € {+,—,...}

At2La~=+(1,2)
ﬁ-/-—vw
w

'\m?’

10724

OCL Syntax 4/4: Context

Syntax: (Assuming signature .’ = (.7, %, V, atr).)

context ::= context wy : T, ..., wy : Ty inv : expr

where T; € ¢ and w; : 7, € W forall1 <i<mn,n>0.
poe

Semantics:
context wy : Cy,...,wy : Cyinv : expr

is (just) an abbreviation for

alllnstancesc, ->forAll(w: : #c, |

alllnstancesc,, -> forAll(wn, : #c,, |

expr

1724
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OCL Semantics: The Task
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e Given

e an OCL expression (over signature .%), e.g.

expr; = context CP inv: wen implies dd . wis > 0
e and a system state

o1 = {7VM — {dd —> {1DD}; Cp +—r {3DD75DD}}7 1pp — {wis — 13},

3cp — {dd — {1pp}, wen > true}, 5cp — {dd — {1pp}, wen — false}} € E?ﬂ

,,,{sd/c /A< €f
¢ and a valuation of the logical variables 31 : W — I(J UTg UTy),

o compute thevalue [I[expr,](o1,51) € {true,false, | poo;} Of expr,in o1 under S;.

P o N

Kov Horee - valaeo /?v'c

e More general: Define the interpretation [ expr] (o, 8) of expr in o under j3:

I[-1(-, ) : OCLEzpressions(.#) X ©2 x (W — I(F UTs U T«)) — I(Bool)
S S
N J
S\
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OCL Semantics OMG (20006)
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Basically business as usual...
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(i) Equip each OCL (') type with a reasonable domain, i.e. define function
Q_,\Nith dom(@ =T UTpUT¢

(i) Equip each set type Set(7p) with reasonable domain, i.e. define function

{Wlth dom ) = {Set(To) | 0 € S UTE UTcg}

(iii) Equip each arithmetical operation with a reasonable interpretation
(that is, with a function operating on the corresponding domains), i.e. define function

I with dom({‘)‘: {+,-,<5,...}, e.g.,&e I(Int) x I(Int) — I(Int)

(iv) Same game for set operations: define function ;“)Nith dom(7) = {isEmpty, ...}

(v) Equip each expression with a reasonable interpretation, i.e. define function

IL\ Expr x £2 x W—)%ﬁUTBUTcg —>£§Bool)

..except for OCL being a three-valued logic, and the “iterate” expression.

Tedh Tt T ) e Ig) 6129
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(i) Domains of OCL and (!) Model Basic Types
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Recall: OCL basic types
Ts = {Bool, Int, String }

We set: (‘*Z Hiree - ol es!
o I(Bool) := {true, false, L gooi}
o I(Int) :=Z U { L}

o I(String) == ... ) { L String }
t stjojnt W'.d"‘

We may omit index 7 of L, if it is clear from context.

Given signature . with model basic types .7 and domain 2, set
[(T) = 2(T) U{Lr}

for each model basic type T' € 7.

7/29
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OCL and Model Types?! An Example.

= <> A
=
# = ({Boo}, Nat}, { VM, CP, DD}, E
{cp : CP«,dd : DDg 1, wen : Bool, wis : Nat}, o
{VM +— {cp,dd}, CP — {wen, dd}, DD > {wis}) ﬁ
< k 2
ﬂoou (39'6 ' _QCL ‘1:39“ . , I)
D (ko)) = 1017 T (8ot ) = e, b 1 £ ) 1
D (Met) = o,... 255 Tlint) = Z S il 41
Dvm) = Nxfws T (8ool,) = D(Boly) o Ly, S
= {4\&. 2““'_,,5 = fol 4, J—M;

T (k) = DW-t) v ¢ LutS
2 £0,... 2558 0 { wan |

T () = D(vh) o { L]

8/29
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(i) Domains of Object and (ii) Set Types
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o Let 7¢ be an (OCL) object type foraclass C' € 7.

e We set
I(r¢) == 2(C) U {1}

o Let T beatypefrom T UTs UTy¢.

o We set
I(Set(1)) := 2" U {Lser(m }

Note: in the OCL standard, only finite subsets of I (7).
Infinity doesn't scare us, so we simply allow it.

9/29



(iii) Interpretation of Arithmetic Operations
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o Literals map to fixed values:

I(true) := true,
N

Q! Exru (i?)

e Boolean operations (defined point-wise for z1, z2 € I(7)):

I(=

T(Bo! |

false =

,&tse

I&\ I(t’, true

Y

)(x1,x2) := ¢ false
J—Bool

1) =

T(=;): L&) Tle) — I(Bao/)

o Logical connectives, e.g. I(and)(:

7')

is defined by the following truth table:

Tt )

/4

0, I(1):=

{...

,ifa:l 75J_7- 75332 and:cl = XI9

,ifxl 75 J_T 75 xTo anda:l 75 xTo
, otherwise

: {true, false, 1 } x {true, false, 1.} — {true, false, |}

1 true true | true | false | false | false 1 1 1
9 true | false 1 true | false 1 true | false | L
I(and)(x1,x2) || true | false | L | false | false | false | 1 | false | L

We assume common logical connectives not, or, . ..

with the canonical 3-valued interpretation.

10/29
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(iii) Interpretation of OcllsUndefined
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o The is-undefined predicate (defined point-w(ise) forx € I(7)):
I(t

I(ocllsU ndefinedT)(x‘lg =

true ifx = 1,
false , otherwise

Note: I (ocllsUndefined ) is definite, i.e., it never yields L.

e Integer operations (defined point-wise for x1, x2 € I(Int)):

x1 +xo ,ifx #* 1 # x9
1 . otherwise

I(+)(z1,22) := {

Note: There is a common principle.

The interpretation of an operation (symbol)

W:TtX...Tp =7, n=>0
is a function
I(W) : I(11) X -+ X I(19) — I(7)

on corresponding semantical domain(s) of OCL (!) types.

1/29
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(iv) Interpretation of Set Operations
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Basically the same principle as with arithmetic operations...

letT € T UTB U T%.
e Set comprehension (z1,...,z, € I(7)):
I{}))(x1,...,xn) :=4{x1,...,2n}
foralln € INg

e Empty-ness check (z € I(Set(7))):

true ,ifx =10
I(isEmpty”)(z) := { LBoot ,ifz = —LSCt(T)
false , otherwise

vww-eu W[ c[v.u.,u.ﬁs in 30

o Counting (x € I(Set(7))):

|33| Ifx#J—Set(T) ayJ X {‘""A

L7, , otherwise

I(size™)(x) := {

12/29
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(v) Interpretation of OCL Expressions
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OCL Syntax 1/4: Expressions

Where, given .7 = (7,6, V, atr),
s weW D {selfo:17c | C €€}

eTprT 1= is a set of typed logical variables,
w s 7(w) B w has type 7(w)
—= 4 .
J‘ [ D — %> s Bool o Tisany type from .7 UTp U T¥

U {Set € JUTpUTe
\/\ ocIIsUndefinedT(eerg) : 7 — Bool {Set(ro) [ 7o ? o}

o Tpisasetof (OCL) basic types,

V| {expr,,... expr,} ST X e X T — Set(T) in the following we use
\,\ isEmpty(ezpr,) : Set(1) — Bool Tp = {Bool, Int, String}
i - Set(r) — Int o Tg={rc|Ce%}

} :llTIen(:tZi 2:5 SZtE:) ) " is the set of object types,
c : c

o Set(ro) denotes the set-of-7,
0 type for o € Tp U Te

(sufficient because of “flattening”
cf. standard)).
I N

<
v elepry) e 2f  where vipcaen(©)re,

. | 1 (expry) Te = TD where 71 : Do € atr(C),C,D € €,
2 Q | ra(expry) :7¢c — Set(tp) where 1y : D, € atr(C),C,D €G.
724
OCL Syntax 3/4: Iterate
expr = --- | expr,->iterate(wy : Ty ; wo : Ty = expr, | exprs) V
or, with a little renaming, o
expr == - | expr,->iterate(iter : Ty; result : Ty = expry | expry)
where
o expr, is of a collection type (here: a set Set(7o) for some ),
o iter € W is called iterator, of the type denoted by T
(if Ty is or_git;%ezc‘!, 7o is assumed as type of iter)
o result € W is called result variable, gets type 7> denoted by T,
o expr, in an expression of type 7 giving the initial value for result,
(OclUndefined.,, if omitted)
£ e expryisan expression of type 72,
in particular iter and result may appear in ezprs.
¢ 12/24

OCL Syntax 2/4: Constants & Arithmetics

For example:
erpr = ,...

‘/| true| false : Bool
| expry {and, or,implies} expry, : Bool x Bool — Bool
| not expr, : Bool — Bool

Vol -1)1]-2)2... - Int

| expr {+,—,...} expry : Int x Int — Int
| expry {<, <, ...} expry : Int x Int — Bool

/| OclUndefined, T

Generalised notation: (| M){ noxwmal -ﬁwt.. )
expr == w(expry,...,eTpr,) ITIX X T T
withw e {+,—,...}
A+ a4~ + (1

2)
ﬁ-/-—vw
w O,

1

2016-10-27 - Socisyn

10724

OCL Syntax 4/4: Context

Syntax: (Assuming signature . = (.7, %, V, atr).)

context ::= context wy : T, ..., wy : Ty inv : expr
where T; € ¢ and w; : 7, € W forall1 <i<mn,n>0.
NN

Semantics:
context wy : Cy,...,wy : Cyinv : expr

is (just) an abbreviation for

alllnstancesc, ->forAll(w: : #c, |

alllnstancesc,, -> forAll(wn, : #c,, |

expr

¢ 1724
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Valuations of Logical Variables
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o Recall: we have typed logical variables (w €) W, 7(w) is the type of w.

e By 53, we denote a valuation of the logical variables, i.e. for each w € W,
NN\ —m—m———————

Bw) € I(1(w)).

o olfy, €W
° sd[-w‘: Tuu s aa. 0CL ea;ﬁafCSS\'om
¢ I&df%ﬂslﬁ) = (5(se )
o o= ¥y (s
T IL o, B (s, o) = o () =T

«/S: I/\.)'—%::(Evfiz_:“y)

14/29
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(v) Interpretation of OCL Expressions
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expr = w | w(expry,...,expr, ) | alllnstancesc | v(expry) | r1i(expry)

ro(expr expr,->iterate(vy : 71 ; v2 : T2 = expr, | expr
1 1 2 3

N
o I[[w]] o,B) : /$(w

o I[w(expry,...,expr,)](o,s) ::I(w)(IEMaK(V, /;), ‘) I[_[C‘f‘u.],(f, /{) )

o [[alllnstancesc| (o = dow (=) n DCc)

~—~ —y—
.ﬂ dlive objefs  objects o‘[
Note: in the OCL standard, dom (o) is assumed to be finite.
Again: doesn't scare us.

15/29
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Example
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= ({Bool, Nat},{VM,CP,DD},
{cp : CP«,dd : DDg 1, wen : Bool, wis : Nat},

{VM > {cp,dd}, CP — {wen, dd}, DD > {wis})

o] = {7VM —> {dd —> {1DD}7 cp — {3DD75DD}}7
3cp — {dd — {1pp}, wen — true},

lpp — {’wz's — 13},

W

d

A OLDENBURG
[EE =

W

kI

:

L

5cp — {dd — {1pp}, wen — false}}

o Ifw](o, B) := B(w)

o Ifw(expry,...,expr,)](o,B) = I(w)(I[expr,](c,B),. ..

e I[alllnstancesc] (o, B) := dom(o) N 2(C)

Iexpr,](o,8))

o [[alllnstancescp](o1, B

o []allinstancescp ->size] (o1, B

s
o 51 = {3(}13} I[[b’elf]]((fl,ﬁﬁ

T I o2e (bl bfamcs 2)] G5, R)
“Tlsne)( mmm:t{f,,(n} = T(sel( $3p, ot ) = 2

=R, () = %

= dow (5, ) A DLCP) = 27'4«,4)9,3¢9,5¢p}n$((”)
< § 3. Sees

16/29
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(v) Interpretation of OCL Expressions

-4 -2016-11-03 - Soclsemexpr -

expr = w | w(expry,...,expr, ) | alllnstancesc | v(expry) | r1i(expry)

| 72 (expry) | expr,->iterate(vi : 71 ;v 1 T2 = expr, | expry)

Assume expr, : 7c forsome C € €. Set u; := I[expr,] (o, B) € Bfre) T(=)

) it u, “
o Ifv(ezpry)](o, B) = {i“’« ) f&i:;(o s)

17,29
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Example ——
=
=

& = ({Bool, Nat},{VM,CP,DD}, p—
—  |=A)
{cp : CP«,dd : DDg 1, wen : Bool, wis : Nat}, =
{VM > {cp,dd}, CP — {wen, dd}, DD > {wis}) ]
\ . y

o1 ={7vm — {dd — {1pp},cp = {3pp,5pD}}, 1lpD — {wis — 13},
3cp — {dd — {1pp}, wen — true}, 5cp+— {dd — {1pp}, wen — false}}

Assume expr, : Tc forsome C € €. Setwu; := I[expr,](o,B) € D(1¢).

o(uy)(v) ,ifuy € dom(o)
L , otherwise

o Ifv(expry)](o, B) := {

@l

o 51:={3cr}, I[wen(self)](o1,51) = ©, (ud(m,.) =G, (SCP}[M,,,) = dae
u,z L sl (m,ﬁa‘ =3p

18/29
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(v) Interpretation of OCL Expressions
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expr = w | w(expry,...,expr, ) | alllnstancesc | v(expry) | r1i(expry)

| 72 (expry) | expr,->iterate(vi : 71 ;v 1 T2 = expr, | expry)

()
Assume expr; : 7c forsome C € €. Setwu; := I[expr,](o, B) € Bxe].

o(ui)(v) ,ifur € dom(o)
1 , otherwise

o Iv(expry)](o, B) := {

i c&)m “ o ) =
o I[ri(expry)](o,B) := {_t I iu\z:j‘a (cr) aud D‘(u )[r) {uf
' Coq

o I[ra(epr))](o,8) :=
rz‘"dsc

Recall: o evaluates r2 of type C. to a set.

o(u.)(e,) , i v, & don (&)
L , ottwes'se

19/29
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Iterate: Intuitive Semantics
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expr ::= exrpr,->iterate(iter : T1;

result : Ty = expr, | exprs)

conlerd (P v

Set(7o) hlp := expry;

T1 1ter;
- . {:f‘az\: ana/ yeims re
T2 result := expr,; oo &
e e

while ('hlp.empty()) do e

iter := hlp.pop():

result := exprs;
od;
return result; way CIURNSE

Wy and resalt
e te

7

&
a“l’lS{'(? _)?["/H/w{ nen #)3

20/29
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Iterate: Intuitive Semantics
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expr ::= exrpr,->iterate(iter : T1;

result : Ty = expr, | exprs)

Set(7o) hlp := expry;

71 1ter;

T2 result := expr,;

while ('hlp.empty()) do
iter := hlp.pop();
result := exprs;

od:
return result:

Recall: In our (simplified) setting, we always have expr, : Set(1y) and 71 = 70.
In the type hierarchy of full OCL with inheritance and oc1Any, 79 and 71 may be different
and still type consistent.

20/29



(v) Interpretation of OCL Expressions
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expr = w | w(expry,...,expr,) | allinstancesc | v(expr,) | r1(expr;)

| r2(expry) | expr,->iterate(vi : 71 ;v2 : T2 = expr, | exprsy)

o [I[expr->iterate(vy : 71 ; v2 : T2 = expry, | exprs)] (o, B)

_ {Iﬂewprzﬂ(o,ﬁ) if Iexzpr,] (o, B) = 0

iterate(hlp,v1,va, exprs, o, 8’) , otherwise

where 8’ = SB[hlp — I[expr{](o,B), v — I[expr,y](o,B)]and

p 1{ V,‘ 81‘&/‘

1 4
(- /
o uterate(hlp,v1,v2, expry, o, ') Aj Ig at£ Va . {/5 ’(w), Hnscr'se

_ Jleaprs](o,8'[v1 = a]) . if B/ (hip) = {z}
| Teaprsl(e, 87) if B/ (hip) = X U {} and X # 0

where 5" = B'[v1 — x, wva — iterate(hlp,v1,v2, expry, o, B [hlp — X])]

Quiz: Is (our) I a function?

21/29
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Example

& = ({Bool, Nat},{VM,CP,DD},
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{cp : CPy,dd : DD 1,wen : Bool, wis : Nat},
{VM +— {cp,dd}, CP +— {wen, dd}, DD > {wis})

o1 = {7VM —> {dd —> {1DD}7 CD — {SDD,5DD}}, 1DD —> {wz's —> 13},
3cp — {dd — {1pp}, wen > true}, 5cp — {dd — {1pp}, wen > false}}

context CP inv: wen implies dd . wis > 0

unolle.
A”L\s-lwq[q P - {6‘14[((43(‘ / W lr-vr&"u a(e/. S >0 )

OLDENBURG

[EE =

:

AW
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Example EE \
& = ({Bool, Nat},{VM,CP,DD}, ==
{cp : CPy,dd : DD 1,wen : Bool, wis : Nat}, E
{VM — {cp, dd}, CP — {wen, dd}, DD — {wis}) =
SR WA
o1 ={7vm — {dd — {1pp}, cp — {3pp,5pp}}, 1pp — {wis — 13}, \, ’ v

3cp — {dd — {1pp}, wen > true}, 5cp — {dd — {1pp}, wen > false}}
context CP inv: wen implies dd . wis > 0

alllnstancescp -> forAll (self | self . wen implies self . dd . wis > 0)

b

“‘“"d“‘"mcpéw /"’l‘[, {: Boof ~ Pl I{ avel - )
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Example ﬁé =)
& = ({Bool, Nat},{VM,CP,DD}, ==
{cp : CPy,dd : DD 1,wen : Bool, wis : Nat}, E
{VM — {cp, dd}, CP — {wen, dd}, DD — {wis}) =
SR WA
o1 ={7vm — {dd — {1pp}, cp — {3pp,5pp}}, 1pp — {wis — 13}, \, ’ v

3cp — {dd — {1pp}, wen > true}, 5cp — {dd — {1pp}, wen > false}}

F:= context CP inv: wen implies dd . wis > 0 ef?'(’

alllnstancescp -> iterate (self;r : Bool = true | End(r, implies(wen(self), >(ﬂz’s(dd(self)), 0))))
T althstomiss 1 8(s., #) = { 3¢q.5cr = epr

=:I€" Cg)
_ e ~ 'y
TLow )., Tk B, i) Tt ) (TEHs, o), LC' 6o, )| = Tlet) b -_*kl

 Cog8 (6, ) = Tl (ELumn (o)1 s, &), TG TLuts Ch L) 36,4),0))
P \ o 7/ v :
I-&JJ(’%)S(UM&) t'tpb e L—I‘Tﬂ"‘* !
T Cwis (LGB (s, b, )= 15
‘i:r(eift;’.ss[he, oy ) = e 3

(+) T e
T,Eex@il (.U'.., (XQ chf"f (—)J:A§ ) . J—‘L"“j&f,ﬁ,} “JL

—

22/29


westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift

westphal
Bleistift


Tell Them What You’ve Told Them. . .
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e Given

e an OCL expression ezpr,
¢ and a system state o,
e and a valuation j of the logical variables

e we can compute the value
I[expr] (o, B) € {true, false, L o0}
of expr in o under 3

e using the interpretation function

I[-1(-, -) : OCLEzpressions(.#) x £Z, x (W — (7 UTp UT))
— I(Bool).
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Example:

* App
Task: Given a square with side length a = 19.1. What is the length of the longest

The straight line fully inside the square?

It is
Submission A: Submission B:

The length of the longest straight line fully
inside the square with side length a = 19.1
is 27.01 (rounded).

In

¢ Inte 27 The longest straight line inside the square
Absi is the diagonal. By Pythagoras, its length is

Va2 + a?. Inserting a = 19.1 yields 27.01
(rounded).

e Exercise submissions:

Each task is a tiny little scientific work:

(i) Briefly rephrase the task in your own words.
(ii) State your claimed solution.
(iii) Convince your reader that your proposal is a solution (proofs are very convincing).

31/34
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Example:

* App
Task: Given a square with side length a = 19.1. What is the length of the longest
The straight line fully inside the square?

It is
Submission A: Submission B:

The length of the longest straight line fully
inside the square with side tha = 19.1
is 27.01 (rounded).

In

¢ Inte The longest inside the square

Absi is the diagon agoras, its length is

va? 4+ a?.In ga = 19.1yields 27.01

(rounded).

e Exercise submissions:

Each task is a tiny little scientific work:

(i) Briefly rephrase the task in your own words.
(ii) State your claimed solution.
(iii) Convince your reader that your proposal is a solution (proofs are very convincing).
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Formalia: Exercises and Tutorials

-1-2016-10-18 - Sformalia -

e You should work in groups of approx. 3, clearly give names on submission.

o Please submit via ILIAS (cf. homepage); paper submissions are tolerated.

e Schedule:

Week N, Thursday, 8-10 Lecture Al (exercise sheet A online)
Week N 4+ 1, Tuesday 8-10 Lecture A2
Thursday 8-10 Lecture A3
Week N + 2, Monday, 12:00 (exercises A submission)
Tuesday, 8:00 (exercises A submission)
8-10 Tutorial A
Thursday 8-10 Lecture B1 (exercise sheet B online)

J — =
od—will rating, upper bound)

reasonable proposal given student’s knowledge tutorial”)

e Exam-like points (evil rating, lower bound)
(“reasonable proposal given student’s knowledge tutorial’)

10% bonus for early submission.

o Tutorial: Plenary,

e Together develop one good solution based on selection of early submissions (anonymous) - there is

no “Musterlosung” for modelling tasks.

29/34
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