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class EventManager

I o 2 public choose :
types imﬁ set of UserlD ==> UserlD

public UserlD = token; choose(users) == is not yet specified

IS X [ e
instance variables E%UE% p;;eard registered < capacity
private registered : set of UserlD; and

private capacity : nat;

; : : exists user in set users
inv card registered <= capacity;

& user not in set registered
*E'T%'f'FIFE% Z:%%ﬁ: post_
registered =
registered~ union {RESULT}
and RESULT in set users
and RESULT not in set registered~;

operations
public register : UserlD ==> ()
register(user) ==
registered := registered union {user}

pre _ , end EventManager
card registered < capacity e /
and user not in set registered; AAKGL, BRI+ E{ﬁ%ﬁ:

| RA+FRIEH
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ST D AW PrIaA® R0 AN

Daeeddds CdEd Ao =SSN

sl enpl EESSSEEEE

® Tr—Sv— (S[@][=R] | @ =512k f_"_”_']

3 h3A 5> print new EventManagerTest test1()
7DJI?}‘ = >> classes ‘/ I \ b
VDM View | Java View | The _Ifollowmg classes are defined:

53 MY B O Jwa EE| [ TTTTT EenonsenrTest s, I]\ i7 N
Eventianager [ §] oy e o etl] 7 A J V) =

>> print new EventManager Test() test 10)
EventManager Test S Z¥t-ishikawa¥Documents¥current GRACE+TopSE¥FM¥Iectures¥SElntru-FM-5¥EventManagervpp 1.23,¢.7:
Run-Time Error 58 PaiZ+OiFBFERNalse T
;; tco\; wrl:'te vdmic
ay= >R rtinfo vdm#tc
@ V-RIAZED E 0% 0 EventManager drawlots
| EventManagerTestvpp | EventManagervpp 100% 8 EventManager register
T 100% 2 EventManager’ EventManager

% 100 02 Egench.‘anager #rawl.‘otstljmp > o
% inst iables —— 1> N ATENE » ventManager Test tes
o instance variables -- /1 VARV AZTECER T 0v) 0% D EventManceerTect bastd jj / \ | ) \\J\/ m jJ
I1: private registered : set of UserlD := k- =g 0% 0 EventManagerTest test3
1-HNES 0% 0 EventManagerTest testd
12 private capacity : nat; —— 4 AU MDBAEE
12 inv card registered <= capacity: Total Coverage: 25%
14 =
15: >»
:E operations - {R{EEFRIOH
18 - TUARSHR
19 public EventManaeer nat ==> EventManager [ < ]

20 EventManager(cap) ==
’l capacity := cap
pm—
% é = éiﬁ_izﬂ?i:tl‘-ﬁ’&'flfé) Hii(;l LENEHID ’ :?7)_

- public register : UserlD == 1): Line 1. Column 21 o o
26 register{user) == (1): Z¥{-ishikawa¥Documents¥current¥GRACE+ TopSE¥F M¥lectures¥SEintro-F M-5¥Ever
27 registered := registered union {user}
20 pre card registered < capacity

and

TLADRAUE

’ﬂ user not in set registered; < il | »

57 -~ {EEENE -HOESM, FESENSHFLTORO Z¥f- |sh|kawa¥Dm:uments¥currenl¥GRAOE?TopSE’-\GFM\ercturf """

33 - TADL—FEEIR, XN SMEHTD FM—as;svemManageng; 2L AZ
LRl D Run-Time Error 58 u-le#mﬁfﬁ’i‘.&%ﬁifaket? H IJ *

FI V) IT5—
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ml5F
JL—IL-3 ARR

BN TAH—D% LD (EDT=-LREIZLY) |

HFEp0

forkOMZELNTULN =55

BAT

(ZLETHD) | AF: BE | I+r—VRET
BFTES EF: =

[Ei: forkO]
EF. x|

£ 3F: fork0
£ 3F: fork2

J

(ZLETHED)
EFTES

fork2 A ZELNTLN =5

[IREDIRRIZHENT

RCEDHCEXT1DES]

_ETHRYRLUT=[EIC
REDDHITANTD
AJEEEZ RS




Top SE

EDUCATION PROGRAM FOR TOP SOFTWARE ENGINEERS

SPIN(Promela® i& ek ditih 1 X—

mtype = {p0, p1, p2, none};  Fi| ZEHY
mtype fork[3] = none;

O I-'-IE
active proctype PO(){ JHEAPODE
do — M ZELNTLY
:: atomic{fork[0] == none -> fork[0] = p0}; 7 fd?g[%ﬁb{;l' 2

atomic{fork[2] == none -> fork[2] = p0};
fork[2] = none; [BRLHICEIFER [RFB912)

fork[0] = none;
od do—odIZ[F#BESHT LMD
ERZREE<(SAEIE1D)

(fork[0]==p0 -> <> fork[2]==p0)

}

r— .
L H .
.

~

REIETRDEEF: pONBFRDITA—D%EoT=EEIC
[£LyD DEIWNDI PO A FEDITA—D% L

skip;  (ETEIYRAENT
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KROIREBEB( 24 - REEXTR )

2B F
fork0: Z2& ) pf7'5$ g
forkl: ZEE
fork2: ZEEE
POR
0
pOE F p— 0 | fork0: p0(HF)
fork0: pO forkl: p1 (FHF)
forkO: [;S(E$) POE T, forkl: ZEZ fz::kZ: EO(Ei)
forkl: ZEE fork2: p0(ZEF) pLEF
fork2: Z2& p27EF

forkO: pO(E%)\
forkl: ZB&
fork2: p2(HF) )

fork0: p0 (%) POEE fork0: p0(HF)
forkl: p1 (BF) | 7w~
p2HaF fork2: p2(&F) ) vz

plAaF

forkl: p1 (FH3F)
fork2: ZEE




Top SE

EDUCATION PROGRAM FOR TOP SOFTWARE ENGINEERS

SPINlc K BIREEAL A—S/
S ;“ﬁf:éim:;b\%ﬁ i 75*‘ Hld,

File.. ‘ Edit.. | View.. | Run.. ‘ Help|

— 7‘\\ A =
& ={p0, p1, p2, ; [ S
bt 2] Verfication Output % 0) J: J/d IR 'ﬁ E é

Salit sda i s tneld ¥2| Simulation Output = — O i
— + pan: invalid end state (at depth 17) I:I 0) / \ Z
ﬁ @ t j f 5 pan: wrote pan_in trail Hx AY m
d‘ : Ran: 9 ICNg seareh depiic 18 ~ preparing trail, please wait..done —V
pan: wrote pan_in.trail 1 Starting PO with pid 0
pan: reducing search depthto 13 Slam‘ng P1 with Eid 1
% pan: wrote pan_in.trail Starting P2 with pid 2
p::.\r:rc;t;:lngﬂsei:r;g"depm 508 1 proc 2 (P2)line 22 “pan_in~ (state 1) [((fork[2]==none))] <
:an: reauciflg Search depth to 3 1 proc 2 (P2)line 22 "pan_in" (state 2) [fork2] = p2]
' | — . 2: proc 1(P1)line 14 “pan_in" (state 1) [((fork{1]==none))] <
= i X = 2 proc 1(P1)line 14 “pan_in" (state 2) [fork{1] = p1]
Il %£ g ' — (Spin Verslngfrféfcrie?;c:dmuggéfons) 3 proc 0 (P0)line 6 “pan_in" (state 1) [((forki0}==none))] <
3 proc 0 (P0)line 6 "pan_in” (state 2) [fork{0] = p0]
Full statespace search for: ;:;’;;Z:';::F’; aner38laps
neverfa[m et (nf’:fem_c.‘efiwﬁ flag) 3 proc 2 (P2)line 23 "pan_in~ (state 6)
: 3 proc 1(P1)line 15"pan_in" (state 6)
cycle checks - (disabled by -DSAFETY) o . £ i
Wwalid end slates + 33ﬁrocess:;°§re?a$:) line 7 “pan_in” (state 6)
active proctype P2(){ Stale-vector 24 byte, depth reached 18, errors: 4 Single Step[ Run \ Save in: ‘ sim.out Clear Cancel|
do 24 states, stored
= atomic{fork{2] == none -> fork{2] = p2}; 39 states, matched \ 7]
a:mic(forklﬂ ==none ->fork{1]=p2j; || 63 transitions (= stored+matched) |I [
skip, = oatomicsteps EIE)
o . ence Chart = |
fork[1] = none; hash conflicts: 0 (resolved) E2] Sequ
fork{2] = none; -
od Stats on memory usage (in Megabytes): 222 |
} 0.001 equivalent memory usage for states (stored*(State-vector + overhead)) 3
0.594 actual memory usage for states (unsuccessful compression: 64930.42%) | ]
state-vector as stored = 25956 byte + 16 byte overhead
2.000 memory used for hash table (-w19)
0.000 memory used for DFS stack (-m3) I
2501 total actual memory usage —'d R
unreached in proctype PO
line 10, “pan_in", state 9, "fork[0] = none™ ~ forki0] = p0
line 10, "pan_in~, state 13, “-end-" fork{1] = p1
(2 of 13 states) forkf2] = p2
unreached in proctype P1
line 18, "pan_in", state 13, “-end-"
(1 of 13 states)
unreached in proctype P2

line 26, "pan_in", state 13, -end-"

(1 of 13 states) — —
: pan: elapsed time 0.006 seconds N 1 h\ % é iﬁ A % *1, %) y m

ve in: -IShikawy
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