
Modelling MDPS Compositionally
-

D. Thes ) MDPS albo a monolithic modeling of

so .

'

"

- complex
- many components

- huge

Complexity of real systems requires a compositional

approach i model directly reflects the system
architecture ( aka : structure )

- " "

c-
9 = S Haq

A  = { ab )
actions along which

Cz & Cg
"

communicate
'

C = 9 It Cz
Be Z a. c }B



Needed : a

way
to combine MDPS

. key .

-

Segala 's Probabilistic Automata
- - -

g .
Ot

• transitions I

I \
' Ou

, Tp
a

action

• actions will be used to
"

glue together
" PAS

-

= synchronisation

PA is a tple ( I
,

So
,

A
,

→ ) with

S is a set of steles
,

So EX initial state

A is a set of actions

→ E Sx Ax Dish 65 )

Notation ( s
,

a ,µ ) E  → is denoted as

x

s →
u

S -4M is depicted as follows :
n

09 2- pies

* → Q E
'
'

→

⑤ - :

snPn



Slight difference to MDPS :

in PA p

⑤ a- TO in MDPS
,

a.) Joe.

¥0
this is not

7- If this is

possible

possible-
if I Supp = 7

s
t

then 0-4 .  -1,0
abbreviated

by
0¥ O

S f



Example lossy communication channel

carries bits ( capacity is 1)

A
.

loss rate
=

1-
100

5%0 I
.

.

.

.
-

-
-

channel is empty

⑥ a- .

- y

÷s÷:
rcvco ) sndlo ) &

Suda ) is
" external

"

B
.

a variant with partially unknown loss rates

rate c- I ÷ ,
3

I
Can be

resolved

÷ cDo
,

bennion -

-
met

⑥ ② ①
-

L
.

-

symmetnz ^⑧ Jodo

2

%
choice between the

cannot be

resolved by
-

two Sindh ) branches

is internal
environment -



Remark i every labelled transition system is a PA
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Parallel composition facilitates compositional

modeling of ( discrete ) probabilistic systems
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First : probabilistic bi simulation on PA
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Det ( strong bis .mu/atnin on PA )
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Probabilistic automata almost an MDP
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Eixample ( compositional minimisation )
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This technique is widely used
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How to describe PA s. ntacticallg ?
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Expansion i parallel composition is
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