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* The birthday book

[INAME, DATE] ~J 5—#4%1]

— BirthdayBook
known : PNAME

birthday : NAME - DATFE
known = dom birthday
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known = {XEBR, {EF}
birthday = {XER — 5H5H,
¥ — 383}

[
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— AddBirthday

ABirthdayBook

name? : NAME

date? : DATE (gt ) [(SHsEk
name? ¢ known

birthday’ = birthday {name? — date?}
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known = {XEBR, {EF}
birthday = {XER — 5H5H,
¥ — 383}

[

known = {XEB, 16+, RER}
birthday = {XBEf — 5A5H,

AddBirthday {t¥ — 383A,
XREF— 1H1B}
=
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o AddBirthday \CHWT,

known’ = known

"." known’ = dom birthday’

= dom(birthday

= dom birthday

{name?}

{name? — date?})

=dom birthday dom {name? — date?})

{name?}

= known  {name?}
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— FindBirthday
=BirthdayBook

name? : NAME

date! : DATE

name? € known

date! = birthday(name?)
— Remind
=BirthdayBook

today? : DATE

cards! : PNAME

cards! = {n : known | birthday(n) = today?}
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CROSSING = CONTROLLER .|, GATE

CONTROLLER =
ind.near — cmnd.down — con firm — CONTROLLER
O ind.out — emnd.up — con firm — CONTROLLER
GATE =
cmnd.down — down — con firm — GATE
O emnd.up — up — confirm — GATE

TRAIN = near — ind.near — enter — leave — ind.out —
TRAIN

SYSTEM = CROSSING . Il TRAIN
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(= FatfIT)
e last(tr) = up = last(tr [{enter, leave}) = leave
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« last(tr) = enter = last(tr [{down, up}) = down
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chan ind = [0] of {mtypel};
chan cmnd = [0] of {mtype};
chan confirm = [0] of {mtype}; Closed:

active proctype CONTROLLER() {
again: do

Left:
active proctype GATE () {

}

mtype = {near,out,down,up}; again: do
: :cmnd?down ;

printf ("down¥n") ;
confirm'!down;
goto again

::emnd?up;

printf ("up¥n") ;

:ind?near; Opened: confirm!up;
cmnd !down ; goto again
confirm?down; od
goto again }

: :ind?out;
cmnd!up; active proctype TRAIN() {
confirm?up; again: printf ("near¥n") ;
goto again ind'near;

od printf ("enter¥n") ;

} Entered: printf ("leave¥n")

ind!out;
goto again

Yos
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active proctype
CONTROLLER () {

again: do

: :ind?near;
cmnd!down;
confirm?down;
goto again

: :ind?out;
cmnd!up;
confirm?up;

od

goto again CONTROLLER

con firm
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active proctype GATE () {
again: do
: :cmnd?down;
printf ("down¥n") ;
Closed: confirm!down;
goto again
::emnd?up;
printf ("up¥n") ;
Opened: confirm!up;
goto again
od

Vos
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AIST

active proctype TRAIN() {
again: printf ("near¥n") ;

ind'near;

printf ("enter¥n") ;
Entered: printf ("leave¥n");
Left: ind'out;

goto again

Entered
mrirEsEA EE ST T O B ST PR 21/32
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MODULE main down := GATE=1l & 'aux;
VAR up := TE=3 & laux;
CONTROLLER: 0. .4; near := TRAIN=0 & aux;
GATE: O0..4; enter := TRAIN=2 & aux;
TRAIN: O0..4; leave := TRAIN=3 & aux;
aux: boolean;
DEFINE ASSIGN
ind_near := TRAIN=1 & init (CONTROLLER) = 0;
CONTROLLER=0 & aux; next (CONTROLLER) := case
ind_out := TRAIN=4 & ind near: 1;
CONTROLLER=0 & aux; in d_out . 3.
cmnd down := CONTROLLER=1 & 3 a " 2
GATE=0 & 'aux; cmnd_down: £
cmnd up := CONTROLLER=3 & cmnd_up: 4;
GATE=0 & 'aux; confirm: O;
confirm :=(CONTROLLER=2|CONTRO 1 : CONTROLLER;
LLER=4) & (GATE=2 | GATE=4) esac;
& laux;
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init (GATE) := 0 init(aux) := 1;
next (GATE) := case next (aux) := {0,1};
cmnd down: 1
cmnd _up: 3;
down : 2; DEFINE
up : 4; Left := TRAIN=4;
confirm : O; Entered := TRAIN=3;
1l : GATE; Opened := GATE=4;
esac; Closed := GATE=2;
init (TRAIN) := 0 prI—————
next (TRAIN) := case : LTLSPEC !G('Left U Opened) :
near : 1; i LTLSPEC !G(!'Closed U Entered) :
ind near : 2; T s s e e e EE s EEEEEEEEaan R nnaEnnna® g
enter : 3; '|‘ﬂ£ E
leave : 4;
ind out : 0;
1 : TRAIN;
esac;
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o fnREmIE(CRFMEE FEMA THRL =R IE
—CTL, LTL, modal u calculus,...

 LTL = Linear Temporal Logic
- A (M), V (FfzlFE), = (THEW), = (G5(E)
-G (D43l2), F (LvD2M), X (RIZ), U (...FET...)
o LTLXDHI:
— G ((— Left) U Opened)
MEEEE EIF50D(F. SIEA B ZEELZE]
— G ((—Closed) U Entered)
[RIENEELNEAT LD, EEEATY-1&]
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**% This is NuSMV 2.3.0

-- specification ! G (('Left)
U Opened) is
-- specification ! G

8sed) U Entered) is

-- as demonstrated by the
following execution sequence

Trace Description: LTL

Counterexample
Trace Type:
-> State: 1.1 <-

CONTROLLER = 0

GATE = 0

TRAIN = 0

aux = 1

gateOpen = 0

trainIn = 0

leave = 0

enter = 0

near = 1

down = 0
confirm =
cmnd _up =
cmnd_down = 0
ind _out = 0
ind near = 0
Closed = 0
Opened = 0
Entered = 0
Left = 0
-> State: 1.2 <-
TRAIN = 1
near = 0
ind near =1
-> State: 1.3 <-
CONTROLLER = 1
TRAIN = 2
enter =1
ind near = 0

... (#<)

V—QIS
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ISO 8807:1989

Information processing systems -- Open Systems
Interconnection -- LOTOS -- A formal description technique
based on the temporal ordering of observational behaviour

- VDM

ISO/IEC 13817-1:1996

Information technology -- Programming languages, their
environments and system software interfaces -- Vienna
Development Method -- Specification Language -- Part 1:
Base language

ISO/IEC 13568:2002
Information technology -- Z formal specification notation --
Syntax, type system and semantics
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* Formal Methods Virtual Library, http://vl.fmnet.info/

* Formal Methods Europe, http://www.fmeurope.org/

« ZMEEuk 5l : The Z Notation, J. M. Spivey,
http://spivey.oriel.ox.ac.uk/mike/zrm/index.html

« CSP®M &Rl : Concurrent and Real-time Systems;
The CSP Approach, S. Schneider, Wiley

« Wikipedia,
http://en.wikipedia.org/wiki/Model checking

http://en.wikipedia.org/wiki/Theorem_proving
http://en.wikipedia.org/wiki/Formal _method

Yos

R EE S il #O S R ZT PR

32/32

16



