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MoDeST

Modeling and Description Language for Stochastic and Timed

Systems
Supported Concepts:
@ Clocks
@ Variables
@ Samples

@ Delays and
urgency
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MoDeST

Modeling and Description Language for Stochastic and Timed
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Supported Concepts:
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@ Clocks branching @ Formal
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MoDeST

A MoDeST example:

clock cl1, c2, c3;
float x1, x2, x3;

x1 = Exponential (1.0); cl1 = 0;
x2 = Exponential (10.0); c2 = 0;
x3 = Uniform(1.0, 100.0); c¢3 = O;
al t{

when (cl >= x1) P1()
when (c2 >= x2) P2()
when (c3 >= x3) P3()

}
A slightly more MoDeST example =
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File Edit Opfions Buffers Tools Help

eshow

Availability

3
process CP (int id ) {
cloek x;
=0,
do {
it when ¢ cp_out[id]. Ick = 0)
semz_nruhe {="1 = 1, cplout[idl.lck = 1, ® = 0, to = TOF, sent += 1 =};
do
alt {
: when ( (x >= to} 4 (1 < 4) 82 (cp_ uut[ud] Ick E n) )
send_probe {="i += 1, cp_out[id]. | = = T0S, sent += 1 =
 whon ("(x < t0) 8 (eprintid]. ick
handle_reply {= cp_in[id].Ick = 0,
bl = (cp_in[id].ping_count — last_ping_count)/d,
Iast _ping_count = cp_inLid].ping_count,
exuernen:ed_nmzlnad[id] =pl =
1 al

:: when (pl > gamwa_wax}
alt {

when (d ® a_inc <= d_wax) {=
: when (d ® a_inc > d_wax) {=

n)

: when (d * 1/a_dec > d
: when (d % 1/a_dec <=

3
+i when ((pl >= ga

d ¥ a_inc =}
d_max =}

% .m}zn (ol < gamn:
alt {

-d*lfaden:-}
~d=dn

n) & (pl <= gamwa_wax)) tau
(, delays[ld] =d,x=0, =0}
hl-eak
i uhen L Geos to) aa (i =
dev_abs {=i =10, |ast_umg_cuunt =0, tineouts += 1 =};
break

/4 d: network address

/7 tiner for timeauts and delays
/{ probe counter of last reply
/4 probe count

11 delay B et probe (= delta)
// tineout value
el = s auka)

[/ wait for reply or timeout

/7 timeout: retransmissions allowed

/f reply received in tine

/1 atapt delay-to-ping

/1 nop

/7 reset tiner

/7 restart probing after d time units
2 ti no further retrans al loved
// signal device absence

/4 restart probing
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MoDeST

Model classes

Labelled transition systems

Timed automata

Stochastic processes (> class GSMPs)
Probabilistic automata

Markov decision processes

Stochastic automata

and some combinations
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Analysis of MoDeST models

Single-formalism, multi-solution approach
@ One all-encompassing model
@ Extraction of simpler models
@ Analysis with existing tools
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Analysis of MoDeST models

Single-formalism, multi-solution approach

@ One all-encompassing model
@ Extraction of simpler models
@ Analysis with existing tools

@ Abstract from stochastic and probabilistic information
@ Feed resulting timed automaton into UPPAAL

\
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External tools

MoDeST spec
(ASCII file)

——

MoDeST core

O
Satellite Modules | ggns

module

| ASTAPI
Satellite Modules |

External tools
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The Mobius-connection |

@ Mobius provides DE simulator and statistical evaluation
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The Mobius-connection

@ Mobius provides DE simulator and statistical evaluation
@ largest MoDeST model class covered
@ non-determinism is a problem

@ global MoDeST variables become reward variables

4

Types of measures:

@ Mean values, variances, distributions
@ Point measures, cumulative rewards, steady state

N
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The CADP connection

@ Plain LTS can be generated
@ Output in bcg-format

@ Analysis with CADP possible
@ Very slow and immature
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UPPAAL connection (Univ. Saarbriicken)

@ Protoype translator from MoDeST to Network of TA
(UPPAAL)

@ Not quite finished

Open issues

@ MoDeST synchronisation vs. UPPAAL communication
@ different notions of urgency
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MoDeST extension: value passing (Univ. Saarbrticken)

@ Extension of MoDeST (and MoToR) with value passing
(LOTOS-style)

@ More convenient modeling (before: shared variables)

@ Changes in semantics are currently incorporated into
MoToR
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Sideshow
o

Sideshows:

Eclipse plugin (Univ. Saarbriicken)

@ Editor plugin for MoDeST in Eclipse
@ Implemented in JAVA, not part of MoToR
@ Single-step simulator with syntactic highlighting

@ Currently: data-abstract evaluation

@ Data evaluation in development
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Availability
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Availability

http://ww. purl . org/net/ not or )
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