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Attekintés

m a verifikacios eszkoz (PAT) bemutatasa
0 fébb jellemzdk
[0 a rendszer felepitése és miukodeési elve
1 elényos tulajdonsagok

m esettanulmany
[1 a probléma definialasa
1 formalis modellezés
1 kritikus tulajdonsagok ellenorzése
[0 szimulacidés eredmenyek
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Process Analysis Toolkit (1)

m a PAT rendszer alapvet6 jellemzdi
[0 valdsideju rendszerek formalis modellezese,
verifikacioja és szimulacioja
0 kulonboz6 modellellendrzeési technikak tamogatasa

1 1400+ regisztralt felhnasznalo, 300+ szervezet,
40+ orszag

0 C# nyelven készul
O http://www.comp.nus.edu.sg/~pat/
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Process Analysis Toolkit (2)
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Distributed algorithms, Web services, bio-systems, security protocols, sensor networks, etc.

Modeling
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System

Reachability Analysis, LTL Model Checking, Refinement
Checking, Probabilistic Model Checking, etc.

Analysis
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Process Analysis Toolkit (3)

= elényos tulajdonsagok
0 felhasznaldbarat modellszerkeszto és szimulator
[0 nagy allapotter esetén is o teljesitmeny
= kulonboz6 optimalizacios technikak hasznalata

(pl. részleges rendezes redukcio, parhuzamos
modellellendrzés)

0 konnyen bdvithetd

[0 szamos teruleten es projektben alkalmaztak mar
sikeresen

0 ~40 publikacio 2008 ota
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Esettanulmany

Station is
ready to send

New attempt Wait according to
backoff strategy

(6)

Sense
channel

(1)

Channel busy
(3)
Channel free

(2)

Transmit data and
sense channel

(4)

No collision detected

Transmit jam
signal

(5)

Collision detected

Transmit CSMA/CD protocol (Ethernet, IEEE 802.3)
complete Carrier Sense Multiple Access with Collision Detection
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Timed CSP

P = Stop | Skip — primitives
e — P — event prefixing
b|P — state guard
if b then P else Q — if-then-else
POQ — general choice
Pl QO — parallel composition
P; O — sequential composition
P\X — hiding
P=0 — process referencing
Wait|d| — delay
P timeout|d| Q — timeout
P interrupt|d] Q — timed interrupt
P within|d] — react within some time
P waituntil|d] — wait until
P deadline|d| — deadline




" B
A protokoll modellezése (1)

m feltételezések
0 10 Mb/s Ethernet
maximalis jelterjedési id0: o = 26 us
uzenetek merete: 1024 byte
uzenet atviteli ideje: A = 808 s
ujrakuldés: 20 (52 us) idon belll (backetfstrategy)
az atvitel soran nem veszik el Uzenet
a vegpontokon nincs puffer az Uzenetek tarolasara

O O 0000

m ket rendszerkomponens
0 kuldé (sender)
0 csatorna (bus)
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A protokoll modellezése (2)

Category Name Description
N Constant: number of senders
channel newMess
0 Sender gets messages to send
channel begin 0 Sender starts sending message
Global
N hannel bus nder senses S S
Definition channel busy 0 Sender senses a busy bus
channel cd 0O Sender detects a collision
Sender completes its trans-
channel end 0 . p ans
mission
) ) Sender 1 is waitine for a mes-
WaitFor(i) &
sage from the upper level
Sender ) .. ;
) Trans(i nder 1 1s sendin mess
Behavior ans(i) Sender i is sending a message
Sender 1 is waiting to retry
Retry(i) after detecting a collision or
a busy bus
Bus is free, no sender is trans-
Idle .
miting
Bus . One sender starts transmitting
) Active . ) ..
Behavior and 1s detecting collision
] ne sender is smitti
Activel One sende S transmitting
messages, bus is busy
Collision occurs and bus
Collision broadcasts the collision infor-
mation to all senders
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A protokoll modellezése (3)

A kuldo modellje (pelda):

WaitFor(i) = (cd?i — WaitFor(i))
O (newMess!i — ((begin!i — Trans(i))
!

O (busy?i — Retry(i))
O (cd?i — Retry(i))));

Trans(i) = (cd?i — Retry(i)within|0, 52])
O (atomic{end!i — Skip }within|808, 808];
WaitFor(i));

Retry(i) = (newMess*'i — ((begin!i — Trans(i)within|0,
O (busy?i — Retry(i)within|0, 52])
O (cd?i — Retry(i)within|0, 52])));

52))
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A protokoll modellezése (4)

= tovabbi modellek
1 a csatorna modellje
1 a broadcast folyamat modellje

= a CSMA/CD protokoll modellje

CSMACD = (||| x : {0..N — 1} @WaitFor(x)) ||| Idle;
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Verifikacio

Kritikus kovetelmeények:

m holtpont mentesseg (P0O)
(deadlock freeness)

m divergens mukodes elkerulese (P1)
(timed divergence-free)

m Utkozes detektalasa korlatos idon belul (P2)
(collision detection in a given bounded delay)

Timed refinement checking:
#assert CSMACD refines < T > Spec;

7 N

a protokoll modellje ellendrizni kivant tulajdonsag
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Eredmeények

Property 1;;'1 d(:'s Result | #States #Transitions | Time(sec)
PO 4 Yes 787 1075 0.20
PO 5 Yes 2789 3847 0.60
PO 6 Yes 8851 12227 2.28
PO 7 Yes 26109 35991 8.43
PO 8 Yes 73123 100419 31.03
PO 9 Yes 196997 269319 108.69
PO 10 Yes 514915 700611 361.58
Pl 4 Yes 787 1075 0.17
Pl 5 Yes 2789 3847 0.66
Pl 6 Yes 8851 12227 2.53
P1 7 Yes 26109 35991 9.79
Pl 8 Yes 73123 100419 35.69
Pl 9 Yes 196997 269319 123.24
P1 10 Yes 514915 700611 407.12
P2 4 Yes 787 1075 0.20
P2 5 Yes 2789 3847 0.90
P2 6 Yes 8851 12227 3.69
P2 7 Yes 26109 35991 14.74
P2 8 Yes 73123 100419 55.38
P2 9 Yes 196997 269319 196.35
P2 10 Yes 514915 700611 655.38

Tesztkornyezet: Intel® Core™ 2 Duo (2,33 GHz) CPU, 3,25 GB memoadria, MS Windows XP3
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Koszonom a figyelmet!



