Flexible Rollback Recovery in Dynamic

Heterogeneous Grid Computing

Modules:
1. Network Module

2. Logging Module

3. Check-pointing Module

4. Work Stealing Module

5. Fault and Fault Free Module
Module Description:
1. Network Module

Client-server computing or networking is a distributed application architecture that partitions tasks or workloads between service providers (servers) and service requesters, called clients. Often clients and servers operate over a computer network on separate hardware. A server machine is a high-performance host that is running one or more server programs which share its resources with clients. A client also shares any of its resources; Clients therefore initiate communication sessions with servers which await (listen to) incoming requests.

2. Logging Module

Logging can be classified as pessimistic, optimistic, or causal. It is based on the fact that the execution of a process can be modeled as a sequence of state intervals. The execution during a state interval is deterministic. However, each state interval is initiated by a nondeterministic event. Now, assume that the system can capture and log sufficient information about the nondeterministic events that initiated the state interval. This is called the piecewise deterministic (PWD) assumption .Then, a crashed process can be recovered by 1) restoring it to the initial state and 2) replaying the logged events to it in the same order they appeared in the execution before the crash. To avoid a rollback to the initial state of a process and to limit the amount of nondeterministic events that need to be replayed, each process periodically saves its local state. Log-based mechanisms in which the only nondeterministic events in a system are the reception of messages is usually referred to as message logging.

3. Check-pointing Module

Rather than logging events, checkpointing relies on periodically saving the state of the computation to stable storage. If a fault occurs, the computation is restarted from one of the previously saved states. Since the computation is distributed, one has to consider the tradeoff space of local and global checkpointing strategies and their resulting recovery cost. Thus, checkpointing based methods differ in the way processes are coordinated and in the derivation of a consistent global state. The consistent global state can be achieved either at the time of checkpointing or at the time of rollback recovery. The two approaches are called coordinated and uncoordinated checkpointing, respectively

4. Work Stealing Module
The runtime environment and primary mechanism for load distribution is based on a scheduling algorithm called work-stealing .The principle is simple: when a process becomes idle it tries to steal work from another process called victim. The initiating process is called thief. Work-stealing is the only mechanism for distributing the workload constituting the application, i.e., an idle process seeks to steal work from another process. From a practical point of view, the application starts with the process executing main (), which creates tasks. Typically, some of these tasks are then stolen by idle processes, which are either local or on other processors. Thus, the principal mechanism for dispatching tasks in the distributed environment is task stealing
5. Fault and Fault Free Module

We add a checkpointing mechanism; it is of special interest to analyze its overhead associated with fault-free execution, since the occurrence of faults is considered to be the rare exception rather than the norm.



















































































































































