Chapter 1 - Instructor notes:  
In this chapter you will have an opportunity to formulate the professional values and approach that students will use for much of their career.  This chapter introduces some foundation concepts that are critical to the networking field.  Typically, technology students care very little about conceptual models (truth be known most humans dislike those models) but the OSI model, if learned, will become one of the most useful tools for success in the networking field.  The OSI model is the most widely accepted and organized model for the networker.  It addresses all of the primary functions that must work for network communications to take place and organizes them in a modular format.  This modular format becomes very useful when you want to isolate and discuss the various processes that take place on a network.  If you did not have an understanding of the different activities that take place on a network, it would be very difficult to discuss specific aspects of a protocol or communication process.  Imagine trying to explain the three-way handshake that TCP uses at the same time that you had to go into all the IP addressing scheme, the upper layer port numbers, etc.  The ability to isolate the various network functions makes understanding the big picture much easier.  As your students progress in their career and start programming switches and routers using technologies such as ISDN, Frame Relay, and the like, they will be much more able to concentrate at the specific task at hand if they can isolate the other network functions (accept that the other layers are up and running) and focus on the layer that they are working on (layers 1 and 2 in this example).  Also help the student understand that there are several network models in existence.  Novell has a model, Microsoft has a model, TCP/IP is a model, and the OSI is a model.  Every model has protocols specifically associate with that model.  While there are protocols associated with the OSI model, the model (not the specific protocols) is what has become the most useful aspect of this specific model.  Help the student realize that when we start talking about common protocols that are part of other protocol suites (models) we will relate them back to the OSI model.  This model is used because it was designed with all the major networking functions being contained in their own layer.  Example: the TCP/IP model combines the functions of layer 1 and 2 together.  Layer 1 and 2 each have very specific activities that take place at each layer.  Lumping them together into one layer makes it harder to detail and discuss the various aspects of each activities (i.e. the various signaling techniques at layer 1 and the various media access methods at layer 2).  If you can set a habit of repeating and referring back to the OSI model on a daily basis you will do a great service to your students.


Another concept that you can explain in this chapter is the difference between things such as technologies, topologies, and protocols.  Topologies are the physical or logical structure of the network.  The physical topology is how things are physically connected.  The logical topology is how that network devices communicate.  Example: Modern Ethernet networks normally use a physical star topology but use a logical bus topology.  Token ring networks normally use a physical star topology but use a logical ring topology.  Technologies generally refer to specific system functionality such as ISDN, Frame Relay, ATM, X.25, etc.  Some technologies require specific protocols/encapsulation types (often dictated by how the technology is implemented by the local telecommunications carrier) and some technologies, such as a dedicated T1 connection, can use almost any protocol/encapsulation.  Example: Normally you would use the Frame Relay protocol/encapsulation type on a Frame Relay network (there are other options that are available) but you could also use that protocol/encapsulation type on a dedicated T1 connection.  Help the student understand that it will probably be a long time before all these concepts solidify in their minds.  It takes a bit of time to acquire enough knowledge to start understanding the big picture.  If you constantly repeat the basics, and correlate those basics as you add new knowledge, they will eventually start grasping what the big picture is.  I have found it useful to assure them that it will take a bit of time before things mentally start coming together.


Terminology will often become a source of confusion until you help them understand what is going on.  Students want to learn that a certain word or phrase means a precise thing.  This is often because we teach them a term and then test them on the meaning of that term.  Things are not as absolute in this career field.  We often use terms such as packets, networks, segments, data, information, etc.  This is a good chapter to point out to students that, with respect to standards, the computer network is still a reasonably new entity.  Almost every major company and organization has developed their own standards and concepts and given their own name for that standard or concept.  Since the terms mentioned above are common names for items of a network, their use has been unregulated and implemented differently by the various companies and organizations that developed those standards and concepts.  Example: The term packet is the Protocol Data Unit (PDU) for layer 3 of the OSI model.  IEEE also uses it to denote a complete logical unit of transmission that includes the physical layer encapsulation (Start of Frame Delimiter, etc.).  When you talk with the students about packets help them understand which term you are using based on the context of the conversation.  If you are drilling them on the OSI model packet should mean a layer 3 PDU.  If you are talking about an Ethernet network they should understand that you are talking about the transmission of the logical group of bits that are transmitted as a whole on the wire.  The term Ethernet is used when referring to the family of Ethernet based standards but also specifically means the 10 Mbps technologies such as 10BASE2, 10BASE5, and 10BASE-T (probable certification test question).  The term network can be used to refer to a complete computer infrastructure of a corporation (or school) or it can refer to a specific portion of that network that denotes a specific group of hosts that contain the same IP network number (such as 192.168.35.x).  When talking about the IP network use you are talking about a layer 3 division.  Terms will be confusing to the student.  Just work with them on using the correct term when possible, understanding why the terms can have different uses (until our career settles down and becomes more standardized) and help them understand to use the correct term based on the context that they are working in.  Time will heal most anxieties over this issue.  One note of caution, the terms associated with the PDUs of the OSI model will be tested!  They need to know those well.
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