



Contents
Introduction	2
Fundamental concepts of Routing tables	2
Routing algorithms	2
Adaptive routing	2
Non-adaptive routing	3
Advantages and disadvantages of Dynamic routing	3
Advantage	3
Disadvantages	3
Advantages and disadvantages of Static routing	4
Advantages	4
Disadvantages	4
Case study Facebook Data Centre Network Architecture	5
Big, data needs big network	5
Facebooks current “4 post” data center network architecture	5
fig 1 current Facebook  “4 post” data center network architecture	5




[bookmark: _Toc165371231]Introduction
This report will explore the concepts of routing protocols, including their mechanics, functions and roles withing a network. It will look at some real-world scenarios of deployment across various domains. By looking ant and examining real-life case studies we will hopefully gain knowledge into the many applications of routing protocols and their impact on network work performance, scalability, and manageability.
[bookmark: _Toc165371232]Fundamental concepts of Routing tables 
A routing table is essentially a set of rules or lists used in computer networking to decide what (IP) path a packet of data travels on within a network. This plays an important role in making sure that communication is efficient and reliable and between devices. The router table is usually stored in the RAM of a forwarding device, such as a router or switch. Each routing table is unique and acts as an address map for networks. Storing the sources and destination IP addresses of all the routing devices and default gateways addresses and corresponding routing in formation in form of prefixes.
[bookmark: _Toc165371233]Routing algorithms How to advertise networks in BGP (networklessons.com)
These are protocols used to calculate the best paths for data to travel. There are two types of routing algorithm. Adaptive routing and non-adaptive routing. They can then be further subdivided again. Into centralised, as it calculates the least cost pathway for each source and destination in the network, isolation algorithm, this takes the information from local node rather than other nodes, and then there is the distributed algorithm, this calculates the least-cost path between source and destination, it has no knowledge about other costs on other nodes. It is only concerned with its own links. 

[bookmark: _Toc165371234]Adaptive routing What Is Adaptive Routing? Why Do We Need It? - Huawei
Adaptive routing algorithms are commonly referred Dynamic routing algorithms, because they dynamically change route of traffic depending the topology of the network and load of the traffic. By pre-empting congestion on the status of a link, it will adapt the routing and select the next shortest packet forwarding pathway, to keep traffic flowing improving the throughput resilience and keeping latency at a minimum. Adaptive routing is used extensively in large scale supercomputer centres. Because largescale supercomputers need to be connected on large nodes they suffer scalability and latency problems, this is where adaptive routing can be deployed to counter the congestion. Each network node will have a routing table of all the shortest paths on the network. When the shortest route for a packet is congested, it looks for the next shortest route and forwards the packet, this way the network links are fully utilised keeping the bandwidth stable and the latency, costs low.



[bookmark: _Toc165371235]Non-adaptive routing  Non-adaptive Routing Algorithms (tutorialspoint.com)
Non-adaptive routing algorithms are commonly referred to as static routing algorithms, because they do not change the route of the selected packet from its source as they use pre-constructed routing tables to decide the path for the packets. This pre-constructed table is based on information stored in the routers when the network is booted up. Once all the pathways are available to all the routers, they being transmitting packets. The changing conditions on the network do not affect the routeing decisions.
[bookmark: _Toc165371236]Advantages and disadvantages of Dynamic routing
[bookmark: _Toc165371237]Advantage
Dynamic routing provides key advantages over static routing these include scalability, and adaptability, improved efficiency. 
Scalability/Adaptability: A network that has been set up dynamically is able to grow larger more quickly and is able to adapt to change in the network topology brought about by growth or a failure in one or more network components.
Efficiency:  Reduces the cost of wages as there is less need for manual rout configurations, it uses the most efficient route for traffic optimising bandwidth usage reduces latency. 
[bookmark: _Toc165371238]Disadvantages
Adaptability: Even though dynamic routing is able to adapt to a change in the network, sometime this might cause a delay depending on the coverage.
Configuration: as the network gets bigger the routing protocols used can become complex and difficult to optimise. 
Scalability: Again, as the network gets bigger it can become more complex to manage.
Security: This is one of Dynamic routings hardest problem to overcome, as the network gets bigger there is more chance of malicious routes being introduced from bad actors, this is why they need extra security to counteract this. Extra security cost in manpower, and software.
Initial startup: Can be expensive to start up and the configuration of the network will require complex maintenance. 




[bookmark: _Toc165371239]Advantages and disadvantages of Static routing
[bookmark: _Toc165371240]Advantages
Simplicity: As static routing doesn’t require dynamic protocols to be configured and managed its easier to maintain. Making it suitable for small networks.
Predictability:  Because the routers are configured manually the administrators have more control on the flow of the network traffic, and identifying any issues that arise.
Efficiency: Static routing consumes less resources from the network no router exchange needed or routing tables to maintain saving bandwidth taking pressure of the CPU.
Security: Static routing enhances the security of a network because its manually controlled it allows Administrators to direct traffic on specific paths.
No Convergence: because they don’t need updating constantly, Static routers remain unchanged until they are manually modified.
[bookmark: _Toc165371241]Disadvantages
Manual configuration: This can become cumbersome and error-prone in larger networks, where routes change frequently.
Scalability: As the network grows managing it can become difficult, adding new routes and changing the network topology manually can be time consuming.
Limited redundancy: No automatic failover on static routing, so if a link or route fails traffic will continue along route causing downtime, until issues are resolved.
No traffic engineering: static routeing has no ability to control the flow of traffic the network to optimise performance or meet specific requirements.
Troubleshooting issues: Because routing is manually configured troubleshooting can be challenging as each misconfiguration or routing problem has to be examined manually. This can be especially difficult in larger networks.
Complexity in Policy implementation: Complex routing policies like traffic shaping, route filtering, would be difficult with static routing as they would require each router to be manually configured. 
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[bookmark: _Toc165371242]Case study: Facebook Data Centre Network Architecture

[bookmark: _Toc165371243]Big, data needs big network
At a small website set up, they might have a single server running both the web server and database on single server, meaning all communication happens on one physical network. But Facebook is too big for one network to cope with that volume of traffic so it spreads the data out over several servers using load balancers requests. This is done by a front-end webserver handling the HTTP requests through a series of microservice architecture for tasks such as fetching your friends list, loading a post, or retrieving an image these microservices communicate via APIs (Application Programming Interfaces) over a network. So, for every cache lookup, data lookups, and other procedures involves all theses servers communicating to each other to gather the data to display on the page on the screen. Even though the original request might have been small compared to the amount of data generated and rendered to your page. All this extra traffic is communication between backend services. Facebook holds about 100PB (petabytes) of data for various reasons. This data come in many forms such photos, posts, user profiles, videos. To effectively analyse and manage that data they have to use software system called MapReduce, this software splits the data into smaller pieces to be processed on different servers and then, once processed its then put back together. This is done by copying data on a large scale. The mapping of data happens on a local server to reduce the phase this is repeated multiple times over thousands of servers, this is called all-to-all communication pattern.

[bookmark: _Toc165371244]Facebooks current “4 post” data centre network architecture
Facebooks network is broken down into racks of switches (RSW) with multiple connections to servers (downlinks) and uplinks (connections to higher level switches). Each group of racks are contained in a cluster, this cluster of racks are placed with groups of switches (CSWs) each CSW is connected to multiple racks and higher-level switches. The network also includes aggregation Switches, these are known as “FatCat” (FC) (nickname given by Facebook engineers origins of why lost in time) and they are bigger and more powerful than all the other switches in the network. The cabling use contains different types of cable and connectors such as SFP+ direct copper cable and multi coloured fibre (MMF) for longer distance. See fig 1
[bookmark: _Toc165371245][image: ]fig 1 current Facebook “4 post” data centre network architecture
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