C5 640: Introduction to
Computer Networks

Aditva Akellz

Lezctura 2
Layering, Protocol Stacks,
and Standards

Today's Lecture
* Layers and Protocols

* A bit about applications

Metwork Communication:

Lots of Functions Needed
Links
Multiplexing
Routing
Addressing/naming (locating peers)
Religbility
Flow control
Fragmentation

How do you implement these functions?
Key: Layering and profocols
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What is Layering?

* A way to deal with complexity
- Add multiphe levels of abstraction
- Each level encapsulates some key furctionality

- And exports an inferfoce to other components
- Exampha?

Modular approach to implementing
nehmr.ffunc'l'lumllty by introducing
abstroactions

* Challenge: how to come up with the "right"
abstractions?

Example of Layering

* Software and hardware for communication
between twoe hosts

A pedizatien semanties

Applicatianrtoapscaticn chunnis

Hasttefast cammle vty

Link Parchass

* Advantoges:
- Jimplifies desigr ard implemantation
- Eosy to modify/evole

What is a Protocol?

 Could be multiple abstractions at a given kevel
= Build om the sare lowere el
- Buf provide diferent service to Pigher by ers

* Protocol: Abstroct object or module in loyerad
strucfure

Appleation

Hast-terPact commle vty

Link Porchase
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1. Protocols Offer Interfaces
* Each protocol offers interfaces

- One to higher-level protocols on the some end
hosts
- Expects onk frem the layers on which T Builds
- Imhirfock chorssteriafics, eg IF sarviod madel
- A "peer interfacs” fo a cowrarpart on destinations
- Syntaw and sermantics of commomieations
- [Azsumptiens abart] dafa farmats

* Protocols build upon each other

- Adds value, improves functionality overall
- E.g_a riliable pratacal rurming en Top of IF
- Reuse, avoid re-writing
- Eg._ 035 providis TCF . 50 apps dan'T hav Te rewrite T

2. Protocols Mecessary for

Interoperability

' Protocols are the key to interoperability.
- FMetwerks ore very hetersgernals:

Ethernes: T=zm gsm Uerdwaretlink
Faoztere cimzm msiper ez Mrhezrk
App: Email aTM IE wtc Applic=rtion

- The hardwarts' ssftwors of commumcating portics are aften
nat built by The came verdar
- ¥t they can tammlRica T bdbooieg thiy e TR Sahs
pm'ramir
= Actually implienertotions could be df fermmt

- gut sust cdhere #0 moTe ppecificz®izn

' Protocols ewist of many levels.
- Application lewel pretecals
= Profocals at the Fordears havel

051 Model
* One of the first standards for layering: 051

* Breaks up network functionality into seven
layers

* This is a "reference model”
- For sase of thinking ond emplementation

* A different model, TCP/IP, used in practice
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