duau gall Sldgahatl el yiaul/ Ja3ici adgod
Joa-" dﬂ).m e Alo-ic s d.lé.u.u."

D paw 5 e Gy

(o3 Anala — Cilpnlyl ol — pglall A

Uailal)
e dand gl eyl bl 4 JaeY) pe palil) Jlae b Cand) iy
Gl Juadl alay) Caagy o(cluster) cuulall adlic s (grid) 4Kl dus el
oo Aaill) A5l 8 53 sall 33ea ) ol oty daleiall £ UaY) e Jalaill
shind) Aplsidl ikl Jee dpheind leal dlldy Jlaty) 4 g il
Jdae ) a5 Jh & Al 038 e
shinall Ajlsiall liglailly axinall dae il Aipdl z3seid by Gyl b Ll
Jla 8 Gadail) A hains) o (e LS4 £ L) /(5583 4] Liadh 4 cdiancn
Jhiaidly clallaall e Gudaill Alal 3yaall Jiall alasiuly Jhe ol sels
A lsd pading Al Glinlall (macro dataflow) byl (38x Jalada
Gl 4 M, clalladl gn algall a5l (Work stealing) Jeall 46y
240 A Al Al RIS Gl Aaaling Auilaie e ey el
fault-free ) _anhll ddnll PA Jeall e eia haés i (gHlgll
(Aal) el adarl) Gluad aly) zdgai aadi ) ALYl o execution
- dasial ) 53¢
bl Jaal) 4y ccnlilall (305 lalade L oil) dpgall ¢ Lpalidal) cilalsl)
Alsial Aoyl ¢ 3ias Ak (Jlac Y pe



A checRpoint/recovery Model based on work stealing
for grid applications

Rahaf Ghazal , Samir Jafar

Department of Mathematics — Faculty of Science

Damascus University

Abstract

The study is researching the fault tolerance in the large
distributed environments such as grid computing and clusters
of computers in order to find the most effective ways to deal
with the errors associated with the crash one of the devices in
the environment or network disconnection to ensure the
continuity of the application in the presence of the faults. In
this paper we study a model of the distributed environment and
the parallel applications within it. Then we provide a checkpoint
mechanism that will enable us to ensure continuity of the work
used by a virtual representation of the application (macro
dataflow) and suitable for the applications which uses work
stealing algorithm to distribute the tasks which are
implemented in heterogeneous and dynamic environment.

This mechanism will add a simple cost to the cost of parallel
execution as a result of keeping part of the work during fault-
free execution. The study also provides a mathematical model
to calculate the time complexity i.e. the cost of this proposed
mechanism.

Key words : grid computing, macro data flow, work stealing,

fault tolerance, checkpointing, parallel programming.
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