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Part 1b

MDP demos
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Tools for MDPs

- PRISM: Probabilistic symbolic model checker
— developed at Birmingham/Oxford University since 1999
— modelling of CTMCs, DTMCs, MDPs, PTAs + costs & rewards
— modelling language: guarded commands
— property language: PCTL + extensions + costs/rewards

- The Modest Toolset: mcpta frontend for PRISM
— supports stochastic and hybrid models beyond PTA
— more in third part of talk
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Simple communication

protocol

— expected number
of restarts

Simple MDP example

1

restart

Rmin_, [F(s=3)] 0
Rmax_, [F (s=3)] stop
1

module example 1 wait {succ}

s : [0..3] 1n1t O; 0

[ start] (s=0) > (s'=1);

(lwait] (s=1) -> true;

[send] (s=1) -> 0.01: (s'"=2) + 0.99: (s'"=3);

[restart] (s=2) -> (s'=0);

[ stop] (s=3) -> true;
endmodule
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Case Study: BRP
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PHILIPS

Bounded Retransmission Protocol

channel K

NS

Receiver |,

channel L

transmit files in chunks (frames) over lossy channels
alternating bit protocol with < MAX retries per frame
studied extensively
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Case Study: BRP

- Sender
— upper bound MAX on number of retransmissions

((nrtr = MAX)
AGi = N))
srep := DK

Sender- (nrtr < MAX)
’ F
fs = (l = ) = (L — )
b = ab, Iuh -+
il next_frame wait ack’/_\ ; i+
il NewFile - TO_Msg Kbl
- -1 % fo=(i=1) 77
— 1. ( N) TO-Ack
bS = b
(i < N) nrir ;=0 2 _
P ab := —ab
(i = N) O ((nrtr = MAX)
.s-v'e;fo — OK success A < N))
srep := NOK
SyncWait SyncWait i
e = T .

wait_sync




- Receiver

Case Study: BRP

— uses alternating bit to distinguish between new and old data

Receiver:

SyncWait

new_file

SyncWait
rTrep = Jll.

resync

(_'Es)

SyncWait
rrep = NOK

idle

fst_safe_frame

G
© ()
f‘r‘ = f_q
=
by 1= by o
[recv := T ab := b,
(L)
SyncWait
G Yy frame_received ((ab = br) A fr /\ =il )
) ’ () rrep i= FST
f" = fs
é" — ﬁ)ﬁ ((ab=br) A= fr A —lr)
P rrep := INC
[recv := T p
ab # b,.) ((ab = by) Aly)
A rrep :=— OK

frame_reported

ab ;= —ab



Case Study: BRP
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@i Channel K- Channel L:
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