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@ Improve and extend ETMCC v1.0
@ Use efficient data structures

@ Use improved algorithms for CSL
@ Steady state detection
@ Faster until operators

@ Faster BSCCs search e
Q@ ctc. ; b:%
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@ Predecessor sets
@ Algorithms:

@ Direct search only for required BSCCs
@ Bounded until (CSL)

@ Unbounded until (CSL)

@ Collapse ¢ & —¢A—¢p states

@ Bisimulation minimization
@ On the fly steady state detection
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1row 2 row 3 row 4 row
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The complexity remains O(N+M)

BSCC

BSCC

N
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Ik :Vj>0p, P~ p,- P!

@ Detect steady state
@ Check sequence convergence

EO) i Pi-m _B(; P(i—l)-m 50

@ Check final convergence

st o~ ps| €
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8
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ey, 0 1
@ Then Prob(s, ® U W) is:

(

0:5€U,
X, =<1:5€U,

> P(s,8) X, + Y. P(s,8):s€U,

| s'eU, s'el,
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2"E#0)(s, 5" t) = ProbME*el(s, ol tat . )

@ Using uniformisation:

Prob(¢UMp¢) gt (P-1) i kz(;eqt P i,

@ Interval Until: Modification of Prob" (¢ U (0)
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Lqp(CD) - Long-run probability meets probability bound

P ((DU JN(D) - Path-probability operator for until formula

1/20/2005

- Expected reward rate at n-th transition
for phi-states meets reward bound

- Long-run expected reward rate for phi-
states meets reward bound

- Instantaneous reward rate in phi-states
meets the reward bound

- Expected accumulated reward until the
n-th transition meets the reward bound
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new 1mpilementation

Rewards states
> Tuples (s,p) "|__ Tuples (1,p)
> Tuples (s,p) "|  Tuples (,p)
@ Better access to the rate matrix
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Gauss-Seidel

MME
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@ Solution of the linear differential equation W(t)=e¢"" Fovel .y
@ Typical approach — Uniformisation

@ Makes elements positive
@ For At >500 Krylov-based algorithms work better
[R. Sidje]. .
@ Compute gMoelLy at once

@ Map w(t) onto a much smaller subspace
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Idea 2: In DTMC compute Minﬁmﬁgp ,
then Max; =1- MinEWW,

Idea 3: The estimates for CTMC are now obtained
with the formula:

U, . k —
Prob(¢ U, go)z e (qkt) P i,
=L -
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Figure 2: Some of the finite paths. Figure 1: The Initial Example.
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@ The implementation is faster

@ Ongoing work:
@ Incorporate CSRL logic

@ Collapse =PV @ states

@ Involve bisimulation minimization
@ Further v*M, M*v improvement
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@ Graphic User Interface?

@ etc.
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