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MODELS OF COMMUNICATION NETWORK 

 The three main types of communication models in distributed systems are: 

FIFO (first-in, first-out): each channel acts as a FIFO message queue. 

Non-FIFO (N-FIFO): a channel acts like a set in which a sender process adds messages and 

receiver removes messages in random order. 

Causal Ordering (CO): It follows Lamport’s law. 

o The relation between the three models is given by CO  FIFO  N-FIFO. 

A system that supports the causal ordering model satisfies the following property: 

 

 

GLOBAL STATE 

 

Distributed Snapshot represents a state in which the distributed system might have been in. A 

snapshot of the system is a single configuration of the system. 

 

 The global state of a distributed system is a collection of the local states of its 

components, namely, the processes and the communication channels.  

 The state of a process at any time is defined by the contents of processor registers, 

stacks, local memory, etc. and depends on the local context of the distributed 

application.  

 The state of a channel is given by the set of messages in transit in the channel. 

The state of a channel is difficult to state formally because a channel is a distributed entity 

and its state depends upon the states of the processes it connects. Let  

 denote the state of a channel Cij defined as follows: 

 

A distributed snapshot should reflect a consistent state. A global state is consistent if it could 

have been observed by an external observer. For a successful Global State, all states must be 

consistent: 

 If we have recorded that a process P has received a message from a process Q, then 

we should have also recorded that process Q had actually send that message. 

 Otherwise, a snapshot will contain the recording of messages that have been received 

but never sent. 
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 The reverse condition (Q has sent a message that P has not received) is allowed. 

The notion of a global state can be graphically represented by what is called a cut. A cut 

represents the last event that has been recorded for each process.  

The history of each process if given by: 

 

Each event either is an internal action of the process. We denote by s i
k the state of process pi 

immediately before the kth event occurs. The state si in the global state S corresponding to 

the cut C is that of pi immediately after the last event processed by pi in the cut – eici . The 

set of events  eici is called the frontier of the cut. 

 

Fig : Types of cuts 

Consistent states: The states should not violate causality. Such states are called consistent 

global states and are meaningful global states.  

Inconsistent global states: They are not meaningful in the sense that a distributed system 

can never be in an inconsistent state. 

 

CUTS OF A DISTRIBUTED COMPUTATION 

 A cut is a set of cut events, one per node, each of which captures the state of the node on 

which it occurs. 

 

Cut is pictorially a line slices the space–time diagram, and thus the set of events in the 

distributed computation, into a PAST and a FUTURE. The PAST contains all the events to 

the left of the cut and the FUTURE contains all the events to theright of the cut. For a cut C, 

let PAST(C) and FUTURE(C) denote the set ofevents in the PAST and FUTURE of C, 

respectively. 

Consistent cut: A consistent global state corresponds to a cut in which every message 

received in the PAST of the cut was sent in the PAST of that cut.  

Inconsistent cut: A cut is inconsistent if a message crosses the cut from the FUTURE to the 

PAST. 
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PAST AND FUTURE CONES OF AN EVENT 

 In a distributed computation, an event ej could have been affected only by all events 

ei, such that ei → ej and all the information available at ei could be made accessible at ej. In 

other word ei and ej should have a causal relationship.  Let Past(ej) denote all events in the 

past of ej in any computation.  

 

The term max(past(ei)) denotes the latest event of process pi that has affected ej. This will 

always be a message sent event. 

 

Fig : Past and future cones of event 

A cut in a space-time diagram is a line joining an arbitrary point on each process line that 

slices the space-time diagram into a PAST and a FUTURE. A consistent global state 

corresponds to a cut in which every message received in the PAST of the cut was sent in the 

PAST of that cut. 

 The future of an event ejdenoted by Future(ej) contains all the events ei that are 

casually affected by ej. 

 

Futurei(ei ) is the set of those events of Future (ej) are the process pi and min(Futurei(ej)) as 

the first event on process pi that is affected by ej.  All events at a process pi that occurred 

afterMax(Past(ej)) but before min(Futurei(ej)) are concurrent with ej. 

MODELS OF PROCESS COMMUNICATIONS 

 There are two basic models of process communications  

Synchronous: The sender process blocks until the message has been received by the 

receiver process. The sender process resumes executiononly after it learns that the receiver 

process has accepted the message. The sender and the receiver processes must synchronize 

to exchange a message. 
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Asynchronous: It is non- blocking communication where the sender and the receiver do not 

synchronize to exchange a message. The sender process does not wait for the message to be 

delivered to the receiver process. The message is buffered by the system and is delivered to 

the receiver process when it is ready to accept the message. A buffer overflow may occur if 

a process sends a large number of messages in a burst to another process, thus causing a 

message burst.  

 

Asynchronous communication achieves high degree of parallelism and non- determinism at 

the cost of implementation complexity with buffers. On the other hand, synchronization is 

simpler with low performance. The occurrence of deadlocks and frequent blocking of events 

prevents it from reaching higher performance levels.  


