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expressiveness



Formal specification

A formal specification of a system explains the
system's functionality:

e what concepts are involved
e what should be achieved

e It's hard to express things like "user's

feelings” in formal specs, which may

change value of the system, i.e.
o crispy transition of modes
o instant and responsive update of info



Expressiveness of Formal Specs

e Animation can let people to experience the

specified system
o implications to Ul
o implications to client modules

o implications to programs that is out of the scope of

the formal spec.
o implications to the value of the system

Animation can be understood by people
who have no formal methods background.



Topics In this talk

to extend users of formal specs
from readers to experiental group

VDMPad

e programmers and testers

o Webly Walk-Through, pyVDMC
e Ul designers

o Lively Walk-Through

e non-engineering stakeholders
o Cloudly Walk-Through



basis



VDMPad
Animation to explore spec space

® L] VDMPad Tomohiro
€« c localhost:8085 =
powered by Squeak Smalltalk with VOMJ
VDMPad
-
types

p
Item = <BEER> | <WINE>;
Bag = map Item to nat1;

er = seq of (Item * nat1);

valuae

Menu Handle T
stock : Bag SpeCIﬁcathrl

init s == s = mk_Inventory(empty)

end Editor

operations
Buy : Order ==> ()
Buy(order) = for mk_(item, num) in order do

I->}

current num =
if itemin set dom stock
then stock(item)
_ else

in
stock := stock ++ { item |-> current_num + num } ;

DEFAULT 7
stock {<BEER> |-> 10, <WINE> |-> 3}
BEER| WINE | | State Area
10 3
o Im(i.alnze o .
ﬁé{mll: ((:gggg: ; mk_(<WINE>, 7)]) i
Workspace
evaluate
0 -
Return Value
0 -
1 Message

J Area



outreach



Webly Walk-Through

Web API prototype for web programmers

specify Web APl in VDM-SL
serve the Web API

o http://localhost:8087/<module>/<operation>?arg...
o VDM-SL < JSON conversion

build a prototype of web client
o html/css/javascript

evaluate and discuss the Web API
o history of Web API calls



Webly Walk-Through

demo

Webly Walk-Through

powered by Squeak Smalltalk with VDMJ | channel”,"url":"https://www.youtube.com/embed/ZCiWfy6
about Webly Walk-Through || 15rw?t=9"}

| vOM || HTML || History |

types
channel = nat
inv ¢ == c in set channels;
station ::
ch : channel
name :- seq of char
url :- seq of char;

values
channels = {1,...,12};

state memory of .
stations : set of station
current : channel
zaplList : seq of channel
zaplndex : [nat1

init
s == s = mk_memory(
{mk_station(1,

)1
mk_station(2,
t=7"),
mk_station(3, ,
mk_station(4,

mk_station(5, ! s

L
» [1, nil)

end

operations )
num : (\:hanr}el ==> station
oS b v e o

save | update |

PR,

[
| localhost:8087/get Tomohiro

&« & localhost:8087/get l"b =

‘ {"channel":1,"name":"chem

|

- 000 localhost:8087

DEFAULT
current 1

{mk_station(1, "chem chza
"https://www.youtube.col
t=9"), mk_station(2, "teak
"https://www.youtube.col
t=7"), mk_station(3, "Delf

Atntinma Mhddimas / fananarviac kb Ass

print

mk_station($ch, $name, $url) <=>
s : $ch, : $name,
url

save | update

c localhost:8087

1 - chem channel

Jun4Pharo with Woden




pyVDMC

example fibonacci numbers

from pyVDMC import *
@vdm_module('nl', 'n2") g

class fibonacci:

the class comment
as a VDM-SL spec

state State of
nl : nat

n2 : nat

init s == s = mk_State(0,
end
operations

next : () ==> nat

next() == (dcl n : nat :=

n2 := n; return n)

1)

nl + n2; nl := n2;

post RESULT = nl~ + n2~ and nl = n2~ and n2 =

RESULT;

prev : () ==> nat

prev() == (dcl n : nat :=
nl := n; return n2)

post nl + n2 = n2~ and n2

RESULT;

n2 - nl; n2 := nl;

= nl~ and n2

def __init_ (self):

self.nl = 0
self.n2 = 1
@vdm_method 4

def next(self):

the spec is used as
an implementation.

pass

@vdm_test —

def prev(self):

the spec is used as
a test oracle.

n = self.n2 - self.nl
self.n2 = self.nl
self.nl = n

return self.n2




Lively Walk-Through
prototyping with Ul designers

I X - DEFAULT Al current {‘current' -> "12" .
/ g B zapIndex ‘zapIndex’ -> 'nil" .
= vj zapList Yl Zantict oo 49 5 1010 ¥
/ — return if zapIndex <> nil then setZapindex(zapIndex+1) else current;
f 5 4 prevZap : () ==> channel
prevZap() ==
\7 <;, ) return if zapIlndex <> nil then setZaplndex(zapIndex-1) else current;
[ O { addZap : () ==> ()
addZap() ==
/ O | | gy if current in set elems zapList
. then skip

else zapList := zapList ” [current];
delZap : () ==> ()
delZap() ==

zaplList :=

[zapList(index)

| index in set inds zapList

& zaplList(index) <> current];
getZapList : () ==> seq of channel
getZapList() == return zapList;

/
A o .
BTN_MEM

CH [0 INEXTZAP BTNO Elicked
: NINE BTN_DEC
\V o ONE BTN_DEL
PREVZAP BTN_INC
SEVEN BTN_MEM
o BTN_NEXT
NEXTZAP BTN_PREV

nextZap() -> [DISPLAY] BTN_START
DISPLAY




Cloudly Walk-Through

general diagrams with mini-VDMPads

Cloudly Walk-Through : remote
VDM IDE | Manage

powered by Sgueak Smalitalk with VDMJ
about Cloudly Walk-Through

standard remote

<<current channeb>>
5

>

abe abe .
D abc] ! V rabch
abc a.t_)g .......
8 Ny abg buttons
B g B L
W kY Y <<num buttons>> ol
11
abc
abe lhum(11) |

evaluate N

WEN NN BN BN BN BN BN BN R BN BN R W

<<mem>> <<deb>> [

addZap() ldeizap() |
o [ evauate |

<<start zap>>
10

startZap()
-

abc 1 <<prev>> <<next>
1 5

: pexzapd
| BT -
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<<ident>
exprl

(m) Cet)

:
=}
zap support o
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1 I
- (] il I
g <<aplisb> ' :
. ; 105 .
i ! : ! 1
2 1 |getZapL|st() | ' .
I -
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Summary

web application

client
programs

specification

Ul/UX design
Ul designers
Ul sketch
on
Lively WT :
Web API Diagrams
on with animations
Webly WT on Cloudly WT
VDM animation
Exploratory Spec Gradual Impl
on with
VDMPad pyVDMC

VDM Engineers

Python Programmers

domain analysis

customers
and users

programming
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Overture in 1, 5, 10 years

in 1 year
e supports gradual implementation

o all ops in VDM -> some ops in PL -> ...
-> most ops in PL -> all ops in PL

In 5 years

e supports more impl languages
In 10 years

e Dynabook of VDM

o live spec
o VDM spec and code on one dynamic media
o VDM spec for everyone including end users
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