S47 Ul 7ONY 1YY
ICmIT eIV FSRBIRIE

SOMETHINGIt
NHBRZ (E)SRA
/B R =K (£E)SRA

LA A RRIEKRF

13F7H9HAEH




Ul design
Lightweight Formal Method
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SOMETHINGIt
e Smalltalk (Squeak/Pharo) tD 51 75V

o NEA VT TV IO HT

= VDM-SL (VDMJ)
= Haskell (GHCI)

o A J7ORNYAMEY T ZIER
o VDM-SL™CD
SmalltalkiRD Z 1 7 7%
JORNYAMEY T ZBREICT S
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Backdoors
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Bl : stateDHDEE BEEIRET S

module Counter
exports all
definitions

state counter of .

count : int g R V10
init s == s = mk_counter(0) ERREC AR
end
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count * 10%

_I_

29 5

module Counter

exports all
definitions

state counter of

count : int

init s == s = mk_counter(0)
end
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count * 10 D& Z 13140

module Counter

exports all
definitions

state counter of

count : int

init s == s = mk_counter(0)
end

count*10 140

AHM#ER
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module Counter

exports all
definitions

state counter of

count : int

init s == s = mk_counter(0)
end

19

13F7H9HAEH




Xz
fril
<
eN

1407z Z#lcountD{EI(C

Aa 7 # YV REEE... (k)
A9 1IVDEETE... (K)
S AT DERE... (u)
7Oz b0 VO EER (P)
(O RE...(F)
[, BRE (9)
BREXFIHNERE (h)
& BEIT (§)
ARIEEET (2)
state counter of FAE— (c)
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module Counter
exports all
definitions

end
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module Counter

exports all
definitions

state counter of

count : int

init s == s = mk_counter(0)
end
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AREREZ RELTIRT) 95

— Bl 7OJzor Y= 77U B DcVED ALT —
Squeak(ZDWT...
Squeak % B £
T A X =TI ERF Save the current state of
¥ BB TRE... Squeak on disk, and quit out
VLU WARY o TR of Squeak

Be#T

module Counter
exports all
definitions

state counter of

count : int

goal : int

init s == s = mk_counter(0, 0)
end
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module Counter
exports all
definitions

state counter of

count : int

goal : int

init s == s = mk_counter(0, 0)
end
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Liveness
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module Counter
exports all
definitions

state counter of

count : int

init s == s = mk_counter(0)
end
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stateZ# & U Tgoal : intZz B

module Counter
exports all
definitions

state counter of | Z#goalZiE/N
count : int

goal : int
init s == s = mk_counter(0, Ob
end

HIEA{L 2 &
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module Counter
exports all
definitions

state counter of

count : int

goal : int

init s == s = mk_counter(0, Ob
end
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module Counter
exports all
definitions

state counter of
count : int
goal : int

init s == s = mk_counter(0, 0)

end

#EAE
SnTW3
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module Counter
exports all
definitions

state counter of

count : int

init s == s = mk_counter(0)
end
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Expression-based
Foreign Function Interface
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% : Bd#&double

functions
double : int -> int
double(x) == x * 2

512D 2 &% RS B
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5l : double(10)% Smalltalk i 9~ %

W V (Space

| vdmSpec vdmDouble |

vdmSpec := SIVDM specification: '

functions
double : int -> int

double(x) == x * 2'.
vdmDouble := 'double' asVDMFunctionin: vdmSpec.

vdmDouble value: 10
20

VDMBEA# %=
SmalltalkkZ7 00—y v & LT
O S h
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] : Smalltalk D27 O0—>+ & LTD
VDM doubleRE %%

A

§ n ' —
L Workspac Smalltalk®

(1 to: 10) collect: [:x | x * 2 sO—Iv
#(24681012 14 16 18 20)

%

. TOTTh

. .
B

| vdmSpec vdmDouble |
vdmSpec := SIVDM specification: '
functions

double : int -> int

double(x) == x * 2.
vdmDouble := 'double’ asVDMFunctionin: vdmSpec.
(1 to: 10) collect: vdmDouble
#(2468 1012 14 16 18 20)

VDMES %

' 4
L+

1)
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Lively Walk-Through

[ NaNs) (! Squeakd.3-ja.image
s 7QVOF W=k 77U WM D<cVED AT

state counter of
count @ int
init s == s = mk_counter{0)
end
operations
get : () ==> int

no undo for reset?

reset=epalk=ereset

3 B

Events Calls States reset button is not

15 January 2013 6:31 pm : EVENT : [ 12 i Undoable.

15 January 2013 6:31 pm : State : {Counter: {

January 2013 6:31 pm : VDM : Counter’get, | ™3y need to undo when
6:31 pm : VDM : Counter'rest | accidental reset,

GUIERo&

<. undo won't work because
the user won't notice an
accidental reset...

AR ~OY

vely
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Thank you.
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