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Originally TCP was designed for unreliable low speed networks (such as early dial-up modems) but with the growth of the Internet in terms of
backbone transmission speeds (using Optical Carrier, Gigabit Ethernet and 10 Gigabit Ethernet links) and faster and more reliable access
mechanisms (such as DSL and cable modems), it is frequently used in data centers and desktop PC environments at speeds of over one
gigabit per second. At these speeds, the TCP software implementations on host systems require significant computing power. In the early
2000s, full-duplex gigabit TCP communication could consume more than 80% of a 2.4 GHz Pentium 4 processor, resulting in small or no
processing resources... 229419d7f5 TOEs are often used as a way to reduce the overhead associated with Internet Protocol (IP) storage
protocols such as iSCSI and Network File System (NFS). 229419d7f5 An application layer abstraction is specified in both the Internet Protocol
Suite (TCP/IP) and the OSI model. Although both models use the same term for their respective highest-level layer, the detailed definitions and
purposes are different. 229419d7f5 Within the service layering semantics of the OSI network architecture, the session... 229419d7f5 In the OSI
reference model, the components of a communication system are distinguished in seven abstraction layers: Physical, Data Link, Network,
Transport, Session, Presentation, and Application. 229419d7f5 Other examples of session layer implementations include Zone Information
Protocol (ZIP) - the AppleTalk protocol that coordinates the name binding process, and Session Control Protocol (SCP) - the DECnet Phase IV
session-layer protocol. 229419d7f5 Functions of the network layer include: 229419d7f5 The model describes communications from the
physical implementation of transmitting bits across a transmission medium to the highest-level representation of data of a distributed
application. Each layer has well-defined functions and semantics and serves a class of functionality to the layer above it and is served by the
layer below it. Established, well-known communication protocols are decomposed in software development into the model's hierarchy of
function calls. 229419d7f5 The data link layer is concerned with local delivery of frames between nodes on the same level of the network.
Data-link frames, as these protocol data units are called, do not cross the boundaries of a local area network. Inter-network routing and global
addressing are higher-layer functions, allowing data-link protocols to focus on local delivery, addressing, and media arbitration. In this way, the
data link layer is analogous to a neighborhood traffic cop; it endeavors to arbitrate between parties contending for access to a medium,
without concern for their ultimate destination. When devices attempt to use a medium simultaneously, frame collisions occur. Data-link
protocols specify how devices detect and recover from such collisions, and may provide... 229419d7f5

Session layer protocols, or otherwise considered the realm of the application layer protocols. TCP/IP&#039;s layers are descriptions of
operating scopes (application, host-to-host In the seven-layer OSI model of computer networking, the session layer is layer 5 229419d7f5

TCP offload engine TCP offload engine (TOE) is a technology used in some network interface cards (NIC) to offload processing of the entire
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TCP/IP stack to the network controller TCP offload engine (TOE) is a technology used in some network interface cards (NIC) to offload
processing of the entire TCP/IP stack to the network controller. It is primarily used with high-speed network interfaces, such as gigabit Ethernet
and 10 Gigabit Ethernet, where the processing overhead of the network stack becomes significant 229419d7f5

The principal transport protocols of the Internet protocol suite are the Transmission Control Protocol (TCP) and the User Datagram Protocol
(UDP). TCP provides a connection-oriented, reliable byte stream service, while UDP provides a connectionless datagram service with fewer
protocol mechanisms. Other transport protocols include the Stream Control Transmission Protocol (SCTP) and the Datagram Congestion
Control Protocol (DCCP). Newer transport protocols, such as QUIC, may be implemented over UDP. 229419d7f5

Internet layer 2 October 2013. &quot;. The internet layer derives its name from its function facilitating internetworking, which is the concept of
connecting multiple networks with each other through gateways. Seven-Layer Network Model And TCP/IP. &quot;Four Layers of TCP/IP model,
Comparison and Difference between TCP/IP and OSI The internet layer is a group of internetworking methods, protocols, and specifications in
the Internet protocol suite that are used to transport network packets from the originating host across network boundaries; if necessary, to the
destination host specified by an IP address. Electronic Design 229419d7f5

Internet protocol suite The foundational protocols in the suite are the Transmission Control Protocol (TCP), the User Datagram Protocol (UDP),
and the Internet Protocol (IP). Control Protocol (TCP), the User Datagram Protocol (UDP), and the Internet Protocol (IP). Early versions of this
networking model were known as the Department The Internet protocol suite, commonly known as TCP/IP, is a framework for organizing the
communication protocols used in the Internet and similar computer networks according to functional criteria. Early versions of this networking
model were known as the Department of Defense (DoD) Internet Architecture Model because the research and development were funded by
the Defense Advanced Research Projects Agency (DARPA) of the United States Department of Defense 229419d7f5

== Services == 229419d7f5

Transport layer Depending on the protocol, these services may include connection-oriented communication, reliable and ordered delivery, flow
control, congestion control, and the multiplexing of communication between applications. In the Internet protocol suite, transport-layer
protocols provide In computer networking, the transport layer is an abstraction layer in a network protocol stack that provides communication
services between applications. of the transport layer in the TCP/IP model, but of the session layer in the OSI model 229419d7f5

The transport layer is defined in both the Internet protocol suite and the OSI model, although the functions assigned to it differ between the
two architectures. In the OSI model, the transport layer is Layer 4 (L4). The layers of the Internet protocol suite are not formally numbered.
229419d7f5 The network layer provides the means of transferring variable-length network packets from a source to a destination host via one
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or more networks. Within the service layering semantics of the OSI (Open Systems Interconnection) network architecture, the network layer
responds to service requests from the transport layer and issues service requests to the data link layer. 229419d7f5 An example of a session-
layer protocol is the OSI protocol suite session-layer protocol, also known as X.225 or ISO 8327. In case of a connection loss this protocol may
try to recover the connection. If a connection is not used for a long period, the session-layer protocol may close it and re-open it. It provides for
either full duplex or half-duplex operation and provides synchronization points in the stream of exchanged messages. 229419d7f5 == Purpose
== 229419d7f5 == Functions == 229419d7f5 The session layer provides the mechanism for opening, closing and managing a session
between end-user application processes, i.e., a semi-permanent dialogue. Communication sessions consist of requests and responses that
occur between applications. Session-layer services are commonly used in application environments that make use of remote procedure calls
(RPCs). 229419d7f5 A common design aspect in the internet layer is the robustness principle: "Be liberal in what you accept, and conservative
in what you send" as a misbehaving host can deny Internet service to many other users. 229419d7f5

Application layer An application layer abstraction is specified in both the Internet Protocol Suite (TCP/IP) and the OSI model. Although both
models use the same term An application layer is an abstraction layer that specifies the shared communication protocols and interface
methods used by hosts in a communications network 229419d7f5

The internet layer has three basic functions: 229419d7f5

Data link layer Protocol Suite (TCP/IP), the data link layer functionality is contained within the link layer, the lowest layer of the descriptive
model, which is assumed The data link layer, or layer 2, is the second layer of the seven-layer OSI model of computer networking. This layer is
the protocol layer that transfers data between nodes on a network segment across the physical layer. The data link layer provides the
functional and procedural means to transfer data between network entities and may also provide the means to detect and possibly correct
errors that can occur in the physical layer 229419d7f5

Major internet applications such as the World Wide Web, email, remote administration, file transfer and streaming media rely on TCP, which is
part of the transport layer of the TCP/IP suite. SSL/TLS often runs on top of TCP. Today, TCP remains a core protocol for most Internet
communication, ensuring reliable data transfer across diverse networks. 229419d7f5

Network layer It In the seven-layer OSI model of computer networking, the network layer is layer 3. [citation needed] The TCP/IP Internet layer
is in fact only a subset of functionality of the network layer. The network layer is responsible for packet forwarding including routing through
intermediate routers. these layers are different in the two models 229419d7f5

OSI model TCP/IP does recognize four broad layers of functionality The Open Systems Interconnection (OSI) model is a reference model
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published in 1984 by the International Organization for Standardization (ISO) that "provides a common basis for the coordination of standards
development for the purpose of systems interconnection. encapsulation and layering. RFC 3439 contains a section entitled &quot;Layering
considered harmful&quot;. " 229419d7f5

Transmission Control Protocol Therefore, the entire suite is commonly referred to as TCP/IP. Today, TCP remains a core protocol for most
Internet The Transmission Control Protocol (TCP) is one of the main protocols of the Internet protocol suite, providing reliable, ordered, and
error-checked delivery of a stream of octets (bytes) between applications running on hosts communicating via an IP network. SSL/TLS often
runs on top of TCP. on TCP, which is part of the transport layer of the TCP/IP suite. It originated in the initial network implementation in which it
complemented the Internet Protocol (IP) 229419d7f5

== Historical and conceptual perspective == 229419d7f5 == Purpose == 229419d7f5 Transport layer services are... 229419d7f5 The
Internet protocol suite provides end-to-end data communication specifying how data should be packetized, addressed, transmitted, routed,
and received. This functionality is organized into four abstraction layers, which classify all related protocols according to each protocol's scope
of networking. An implementation of the layers for a particular application forms a protocol stack. From lowest to highest, the layers are the
link layer, containing communication methods for data that remains within a single network segment (link); the internet layer, providing
internetworking between... 229419d7f5 The internet layer does not include the protocols that fulfill the purpose of maintaining link states
between the local nodes and that usually use protocols that are based on the framing of packets specific to the link types. Such protocols
belong to the link layer. Internet-layer protocols use IP-based packets. 229419d7f5 The Internet protocol suite as defined in RFC 1122 and RFC
1123 is a model of networking developed contemporaneously with the OSI model, and was funded primarily by the U.S. Department of
Defense. It was the foundation for the development of the Internet. It assumed... 229419d7f5 TCP is connection-oriented, meaning that sender
and receiver first need to establish a connection based on agreed parameters; they do this through a three-way handshake procedure. The
server must be listening (passive open) for connection requests from clients before a connection is established. The three-way handshake
(active open), retransmission, and error detection add to reliability but lengthen latency. Applications... 229419d7f5
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