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Analyti
 te
hniques
• Dependability and performability measuresMoments and distributions of transient measures 
ombining bothperforman
e and reliability aspe
ts.

{Xt , t ≥ 0} CTMC.Reward rate ρ(i) asso
iated with state i .Impulse reward 
(i , j) asso
iated with transition (i , j).Yt : a

umulated reward over [0, t],Yt =

∫ t0 ρ(Xu)du +
∑0<s≤t 
(Xs− ,Xs).Collaboration: F. Castella and G. Dujardin (Ipso Inria-Rennes proje
tteam), J. Ledoux (Insa, Rennes), J. Carras
o and V. Sunié (Bar
elonaUniversity, Spain), H. Nabli (Sfax University, Tunisia).(INRIA Rennes, Fran
e) Dionysos Paris, Mar
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Analyti
 te
hniques
• Transient and stationnary analysis of �uid queuesBu�er level distribution, sojourn times distributions, maximum levelrea
hed in a busy period.Fluid queue fed by a CTMC X = {Xt }.

• Bu�er level at time t when X is a birth and death pro
ess.
• Stationary sojourn times distributions.
• Stationary distribution of se
ond order �uid models.
• Maximum level and hitting time distributions(Matrix di�erential Ri

ati Equations).Collaboration: F. Guillemin (Fran
e Tele
om, Fran
e), M. Telek(Budapest University, Hungary), D. Manini and M. Gribaudo (TorinoUniversity, Italy), M.-A. Remi
he (Namur University, Belgium).(INRIA Rennes, Fran
e) Dionysos Paris, Mar
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The MAPI group (Applied Maths for Computer S
ien
e)6 members : B. Seri
ola (leader), G. Rubino, F. Castella, P. Chartier, M.Basseville, F. Le Gland.Goal : Improve 
ollaboration between 
omputer s
ientists andmathemati
ians at INRIA.Visiting Commitee Report 2009 : �reenfor
e the synergy between 
omputers
ien
e and applied mathemati
s�.MAPI group validated by the Inria Rennes proje
t 
ommitee.Topi
s : Performan
e and dependability analysis of large s
ale distributedsystems, P2P systems, 
luster-based distributed systems, targeted atta
ks,
hurn, distributed assessment of nodes importan
e in 
omplex networks,self-stabilization in wireless networks, auto-
on�gurationResults : Sin
e 2006 : 8 Inria teams 
on
erned (3 from Rennes and 5outside = 15 people), 19 joint publi
ations (7 journals, 8 int. 
onf., 4 nat.
onf.) 1 industrial 
ontra
t with Te
hni
olor and 1 PhD student.(INRIA Rennes, Fran
e) Dionysos Paris, Mar
h 2012 3 / 4



Future
• Dependability and Performability measures : 
onsider new transientmeasures 
oming from the probabilisti
 model 
he
king domain(
ontext of the MAPI group).State spa
e explosion : 
ompute bounds of su
h measures.
• Networks of �uid queues : is there some simple transient formula as inthe 
ase of single queues ?
• MAPI Group

• Develop a sto
hasti
 theory of 
luster-based large s
ale distributedsystems.Behavior of one 
luster : A Markov 
hain (≈ 2500 states).n 
lusters in 
ompetition for resour
es (transitions, ...).Evolution of the system : bran
hing pro
esses ?Behavior of the system when n −→ ∞.
• Improve visibility inside Inria : should the group not be
ome the �rsts
ienti�
 servi
e ?(INRIA Rennes, Fran
e) Dionysos Paris, Mar
h 2012 4 / 4


