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Abstract- the goal of this Paper is to explore message passing in dynamic routing with the use of formal methods. 
Nowadays, one of the core research directions in a constantly growing distributed environment is the improvement of the 
communication process. The responsibility for proper verification becomes crucial. Formal methods can play an essential 
role in the development and testing of systems. The paper presents different methodologies for assessing correctness. Our 
approach employs abstract interpretation techniques for creating trace based model for protocols in dynamic routing and 
message passing. The models used for building a semi decidable procedure for verifying the system model. We also defines 
the networks addresses in network layer of OSI model which routers are operating in this layer. Network layer routes data 
from one node to another and determine best path to destination. Also the network layer of the OSI model, provides an end-
to-end logical addressing system so that a packet of data can be routed across several layer 2 networks (Ethernet, Token 
Ring, Frame Relay, etc.). Note that network layer addresses can also be referred to as logical addresses. Initially, software 
manufacturers, such as Novell, developed proprietary layer 3 addressing. However, the networking industry has evolved to 
the point that it requires a common layer 3 addressing system. The Internet Protocol (IP) addresses make networks easier to 
both set up and connect with one another. The Internet uses IP addressing to provide connectivity to millions of networks 
around the world. 
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I. INTRODUCTION 
 
Routing is a key networking technology which is 
connecting different topologies in a campus network 
and it can be layer 3 switches or routers. And network 
engineers are designing routing by using separate 
equipment’s types like routers, [1] 
 
Switches, Ethernet Switches and so on, as a network 
engineer we need to know the following general 
topics. Understanding of the internetwork concept, 
selecting network capability and selecting 
internetwork devices. a router is a networking device 
that forwards data packets between computer 
networks the primary function of a router is to 
forward a packet toward its destination network, 
which is the destination IP address of the packet. To 
do this, a router needs to search the routing 
information stored in its routing table. 
A routing table is a data file in RAM that is used to 
store route information about directly connected and 
remote networks. The routing table contains 
network/next hop associations. These associations tell 
a router that a particular destination can be optimally 
reached by sending the packet to a specific router that 
represents the "next hop" on the way to the final 
destination. The next hop association can also be the 
outgoing or exit interface to the final destination. 
Many different types of routers have been developed 
here is the routers components with usage and 
configuration.  

The main purpose of a router is to connect multiple 
networks and forward packets destined either for its 
own networks or other networks. A router is 
considered a Layer 3 device because its primary 
forwarding decision is based on the information in the 
Layer 3 IP packet, specifically the destination IP 
address. This process is known as routing. 
 
When a router receives a packet, it examines its 
destination IP address. If the destination IP address 
does not belong to any of the router's directly 
connected networks, the router must forward this 
packet to another router. The router R1 examines the 
destination IP address of the packet. After searching 
the routing table, R1 forwards the packet onto R2. 
When R2 receives the packet, it also examines the 
packet's destination IP address. After searching its 
routing table, R2 forwards the packet out its directly 
connected Ethernet network to PC2 [2].  
 
When each router receives a packet, it searches its 
routing table to find the best match between the 
destination IP address of the packet and one of the 
network addresses in the routing table. Once a match 
is found, the packet is encapsulated in the layer 2 data 
link frame for that outgoing interface. The type of 
data link encapsulation depends on the type of 
interface, eventually the packet reaches a router that 
is part of a network that matches the destination IP 
address of the packet. As a result router R2 receives 
the packet 
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FIGURE1: shows network layers for Protocols Evaluation 

 
II. PROTOCOLS EVALUATION WITH 
EVENT-B  
 
Event-B is a formal method for system level 
modelling and analysis. Key features of Event-B are 
the use of set theory as a modelling notation, the use 
of refinement to represent systems at different 
abstraction levels and the use of mathematical proof 
to verify consistency between refinement levels. The 
Rodin Platform is an Eclipse based IDE for Event-B 
that provides effective support for refinement and 
mathematical proof. The platform is open source, 
contributes to the Eclipse framework and is further 
extendable with plugins.  
The mathematical foundations for development of 
event based system in B is discussed in Event based 
sequential program development by Jean-Raymond 
Abrial. An abstract machine consists of sets, 
constants and variables clause modelled as set 
theoretic constructs. The invariants and properties are 
defined as first order predicates. The event system is 
defined by its state and contain number of events. The 
state is defined by variables. The constants and 
variables are constrained by the conditions defined in 
the properties and invariant clause known as invariant 
properties of the system. Each event in the abstract 
model is composed of a guard and an action. The 
events are modelled using generalized substitution 
which include construct like assignment (x= E(x)) 
and guarded statement (WHEN G THEN S END). A 
typical abstract machine may be outlined as below 
[2]. 

 

 
END 

III. MESSAGE ORDERING IN DYNAMIC 
ROUTING 
 
Reliable message passing and message Broadcast 
satisfies following properties [5].  
Validity: If a correct process broadcasts a message m, 
then it eventually delivers m.  
Agreement: All correct processes delivers a same set 
of message, i.e. if a process delivers a message m 
then all correct processes eventually delivers m.  
Integrity: No spurious messages are ever delivered, 
i.e., for any message m, every correct process delivers 
m at most once and only if m was previously 
broadcast by sender (m) [6] 

 
 
IV. CONFIGURATION 
 
Configuration of the protocols are implementing with 
the following Figures: 

 

 
FIGURE2: Shows OSPF and EIGRP topologies. 
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The EIGRP refereed as an advanced Distance vector 
protocol, saving the best metric or distance and vector 
or next hop. The fast convergence feature in EIGRP 
is due to Diffusing update algorithm (DUAL), it 
stores a backup route if one router available, so it can 
quickly re-converge in case a route goes down. If no 
back route exist, it will send a query to its neighbor to 
discover an alternative path. And Open Shortest Path 
First is a newer alternative to Routing Information 
Protocol as interior gateway routing protocol. It 
vertically has no practical hop count limit, it 
introduces the concept of area’s to ease management 
and control traffic with providing load balancing 
(equal and unequal). 
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CONCLUSION  
 
Protocols work well in any type of network consisting 
of several routers. They are scalable and 
automatically determine better routes if there is a 
change in the topology. Dynamic routing requires 
knowledge of additional commands. It is also less 
secure than static routing because the interfaces 
identified by the routing protocol send routing 
updates out. Routes taken may differ between 
packets. As it was presented, the existence of 
modification in Event-B is quite common, this 
evidence provides a remarkable opportunity for 
improving Dynamic Routing with formal methods. 
This paper is mainly focused on formal method ,A 
great deal of detail and mathematical work may not 
have been done in the short period of time available, 
but this paper provides an example of how a user can 
implement Dynamic Routing by using of formal 
methods and what are the important to prove 
mathematically a network System.  
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