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STP provides loop resolution by managing the physical path to the given network segment, by performing these three operations.
Elects one root bridge
Only one bridge can act as the root bridge. The root bridge is the reference point; all data flows in the network are from the perspective of this switch. All ports on a root bridge are forwarding traffic.
Selects the root port on the non-root bridge
One port on each nonroot bridge I the root port. It is the port with the lowest-cost path from the nonroot bridge to the root bridge. By default, STP path cost is calculated from the bandwidth of the link. You can also set STP path cost manually.
Selects the designated port on each segment
There is one designated port on each segment. It is selected on the bridge with the lowest-cost path to the root bridge.

There are three port roles. 
Root port, this port exists on nonroot bridges and is the switch port with the best path to the root bridge. Only one port is allowed per bridge.
Designated port, this port exists on root and nonroot bridges. For root bridges, all switch ports are designated ports. For nonroot bridges a designated port is the switch port that will receive and forward frames towards the root bridges as needed. Only one designated port is allowed per segment. If multiple switches exist on the same segment, an election process determines the designated switch and the corresponding switch port begins forwarding frames for the segment.
Nondesignated port, the nondesignated port is a switch port that is not forwarding/blocking data frames.
Disabled port, the disabled port is a switch port that is always shut down.
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Process switching, also referred to as software switching or slow path, is a switching mechanism in which the general-purpose CPU on a router is in charge of packet switching. In IOS, the ip_input process runs on the general-purpose CPU for processing incoming IP packets. Process switching is the fallback for CEF because it is dedicated to processing punted IP packets when they cannot be switched by CEF. The types of packets that require software handling include the following:
Packets sourced or destined to the router (using control traffic or routing protocols)
Packets that are too complex for the hardware to handle (that is, IP packets with
IP options)
Packets that require extra information that is not currently known (for example, ARP)
Cisco Express Forwarding (CEF) is a Cisco proprietary switching mechanism developed to keep up with the demands of evolving network infrastructures. It has been the default switching mechanism on most Cisco platforms that do all their packet switching using the general-purpose CPU (software-based routers) since the 1990s, and it is the default switching mechanism used by all Cisco platforms that use specialized application-specific integrated circuits (ASICs) and network processing units (NPUs) for high packet throughput (hardware-based routers). The general-purpose CPUs on software-based and hardware-based routers are similar and perform all the same functions; the difference is that on software-based routers, the general purpose CPU is in charge of all operations, including CEF switching (software CEF), and the hardware-based routers do CEF switching using forwarding engines that are implemented in specialized ASICs, TCAM and NPUs (hardware CEF). Forwarding engines provide the packet switching, forwarding, and route lookup capability to routers. (TCAM) allows for the matching and evaluation of a packet on more than one field. TCAM is an extension of the CAM architecture but enhanced to allow for upper-layer processing such as identifying the Layer 2/3 source/destination addresses, protocol, QoS markings, and so on. TCAM provides more flexibility in searching than does CAM, which is binary. A TCAM search provides three results: 0 for true, 1 false, and X for do not care, which is a ternary combination. 
When a route processor (RP) engine is equipped with a forwarding engine so that it can make all the packet switching decisions, this is known as a centralized forwarding architecture. If the line cards are equipped with forwarding engines so that they can make packet switching decisions without intervention of the RP, this is known as a distributed forwarding architecture for a centralized forwarding architecture, when a packet is received on the ingress line card, it is transmitted to the forwarding engine on the RP. The forwarding engine examines the packet’s headers and determines that the packet will be sent out a port on the egress line card and forwards the packet to the egress line card to be forwarded.
 Another one is  Distributed Forwarding, For a distributed forwarding architecture, when a packet is received on the ingress line card, it is transmitted to the local forwarding engine. The forwarding engine performs a packet lookup, and if it determines that the outbound interface is local, it forwards the packet out a local interface. If the outbound interface is located on a different line card, the packet is sent across the switch fabric,
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A hierarchical LAN design model divides the enterprise network architecture into modular layers. By breaking up the design into modular layers, you can have each layer to implement specific functions. These modular layers can be easily replicated throughout the network, which simplifies the network design and provides an easy way to scale the network as well as a consistent deployment method. A hierarchical LAN design avoids the need for a flat and fully meshed network in which all nodes are interconnected. In fully meshed network architectures, network changes tend to affect a large number of systems. Hierarchical design provides fault containment by constraining the network changes to a subset of the network, which affects fewer systems and makes it easy to manage as well as improve resiliency. In a modular layer design, network components can be placed or taken out of service with little or no impact to the rest of the network; this facilitates troubleshooting, problem isolation, and network management. The hierarchical LAN design divides networks or their modular blocks into the following three layers:
1, Access layer: Gives endpoints and users direct access to the network. The access layer, also commonly referred as the network edge, is where end-user devices or endpoints connect to the network. It provides high-bandwidth device connectivity using wired and wireless access technologies such as Gigabit Ethernet and 802.11n and 802.11ac wireless. While endpoints in most cases will not use the full capacity of these connections for extended periods of time, the ability to burst up to these high bandwidths when required helps improve the quality of experience and productivity of the end user.
2, Distribution layer: Provides an aggregation point for the access layer and acts as a services and control boundary between the access layer and the core layer. The primary function of the distribution layer is to aggregate access layer switches in a given building or campus. The distribution layer provides a boundary between the Layer 2 domain of the access layer and the core’s Layer 3 domain. This boundary provides two key functions for the LAN: On the Layer 2 side, the distribution layer creates a boundary for Spanning Tree Protocol (STP), limiting propagation of Layer 2 faults, and on the Layer 3 side, the distribution layer provides a logical point to summarize IP routing information when it enters the core of the network. The summarization reduces IP routing tables for easier troubleshooting and reduces protocol overhead for faster recovery from failures.
3, Core layer also referred to as the backbone. It provides connections between distribution layers for large environments. As networks grow beyond three distribution layers in a single location, organizations should consider using a core layer to optimize the design. The core layer is the backbone and aggregation point for multiple networks and provides scalability, high availability, and fast convergence to the network. The core can provide high-speed connectivity for large enterprises with multiple campus networks distributed worldwide, and it can also provide interconnectivity between the end-user/endpoint campus access layer and other network blocks, such as the data center, the private cloud, the public cloud, the WAN, the Internet edge, and network services, as discussed later in this chapter.
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 There are five EIGRP Packet Types. Hello, Request, Update, Query and Reply.
1- Hello: 
Used for discovery of EIGRP neighbors and for detecting when a neighbor is no longer available.
2-Request:
Used to get specific information from one or more neighbors.
3-Update:
Used to transmit routing and reachability information with other EIGRP neighbors.
4-Query:
Sent out to search for another path during convergence.
5-Reply: 
Sent in response to a query packet
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OSPF overcomes the deficiencies of other distance vector routing protocols like RIP with features such as unequal-cost load balancing, support for networks 255 hops away, and rapid convergence features. OSPF uses a diffusing update algorithm to identify network paths and enable fast convergence using precalculated loop-free backup paths. Most distance vector routing protocols use hop count as the metric for routing decisions. However, using hop count for path selection does not take into account link speed and total delay. OSPF adds to the route selection algorithm logic that uses factors outside hop count.

iv, 
Successor is The first next-hop router for the successor route. And Feasible successor is a route that satisfies the feasibility condition and is maintained as a backup route. The feasibility condition ensures that the backup route is loop free.
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