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Introduction to Computer Networks

HANDOUT # 2 - Network Models and Operating Systems

At the end of this class the student should be able to:

· Identify the different categories of Network Models / Architectures

· Explain the pros and cons of the different Models

· Discuss the basic features of Network Operating Systems

· Identify the Network Operating Systems which fall into the various categories

· Etc.

Duration: 2 hours lecture & 2 hours tutorial 

Network Models or Architectures


Networks can be broadly classified as either peer-to-peer, client/server or enterprise architecture.

Network Operating Systems

· An operating system that includes special functions for connecting computers and devices into a network

· A software that runs on a server and facilitates the management of data, users, groups, security, applications, and other networking functions

· Coordinates the activities of multiple computers across a network.

· Acts as a director to keep the network running smoothly.

· Is categorized as either peer-to-peer or client/server

Some popular NOS for DOS and Windows systems include Novell Netware, Artisoft’s Lantastic, Microsoft LAN Manager and Windows NT.  Some basic operating systems such as UNIX/LINUX and Mac OS have built-in networking functions.

Peer – Peer

Often referred to simply as peer-to-peer, or abbreviated P2P, a type of network in which each workstation has equivalent capabilities and responsibilities. This differs from client/server architectures, in which some computers are dedicated to serving the others. Peer-to-peer networks are generally simpler, but they usually do not offer the same performance under heavy loads.


Advantages of peer-to-peer network:

1. Less initial expense: no need for a dedicated server

2. Setup: An Operating System such as (Windows 95) may only need to be reconfigured for peer-to-peer operations.

Disadvantages of a peer-to-peer network:

1. Decentralized: No central repository for files and applications.

2. Security: Does not provide the security available on a client/server network

Client-Server
A network architecture in which each computer or process on the network is either a client or a server. Servers are powerful computers or processes dedicated to managing disk drives (file servers), printers (print servers), or network traffic (network servers ). Clients are PCs or workstations on which users run applications. Clients rely on servers for resources, such as files, devices, and even processing power. 
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Advantages of a client-server network:

· Centralized - Resources and data security are controlled through the server. 

· Scalability - Any or all elements can be replaced individually as needs increase. 

· Flexibility - New technology can be easily integrated into system. 

· Interoperability - All components (client/network/server) work together. 

· Accessibility - Server can be accessed remotely and across multiple platforms.

Disadvantages of a client-server network:

· Expense - Requires initial investment in dedicated server. 

· Maintenance - Large networks will require staff to ensure efficient operation. 

· Dependence - When server goes down, operations will cease across the network. 

Peer-to-Peer NOS

1. AppleShare

· An Apple Computer's networking solution.

· includes both server and workstation software.

· supports the multitasking features of System 7, services and applications can run concurrently.
2. Windows for Workgroups

· peer-to-peer networking version of Windows.

· allows client-only workstations and server-only workstations.

· allows for some machines that might otherwise not be able to link into the network. For example, a workstation that does not meet the minimum requirements listed above can run as a client-only station, asking for services, but not offering any services. Dedicated servers that have special features can also be added. 

·  provides connectivity to NetWare and Microsoft Windows NT, input/output performance improvements, and new mobile computing capabilities.  

· supports file and printer sharing as well as Microsoft Mail and Microsoft Schedule+ to enable a workgroup to send messages, manage calendars, and schedule meetings.

· positioned to compete with other DOS-based peer-to-peer products such as LANtastic.

· provides a 32-bit driver model for networking. 

· provides for more central control of user network access privileges.  

· allows LAN administrators to control peer-peer sharing of resources by selected workstations, to specify password settings for network security, and to set up domain security controls in Windows NT.

· provides audit logging and connectivity 

· provides remote access for stand alone and mobile user computing from remote locations. 

3.  LANtastic

· a powerful, inexpensive program with good interface for DOS and Windows.

· security is considered among the best in the industry. 

· network auditing can be done for individuals or groups, if tracking usage is important to you. 

· printing utilities are more than adequate.

· provides a flexible, affordable solution without complicated file server management and complex software requiring continuous network management.

4. Microsoft Windows NT

· interface is a Windows interface; it runs 32-bit applications in a reliable fashion like IBM's OS/2;

· offers powerful enterprise-wide networking capabilities like Novell's NetWare 4. 

· major features are operating system reliability and security.

· allows you to connect to and access shared software and hardware on existing NetWare and other networks.  

· completely replaces DOS and Windows 3.1.  

· combines a well-accepted Windows interface with the robust power of a grown-up operating system.  

Client-Server NOS

1. Novell Netware

· most popular client/server network operating program available on the market at this time. 

· has file by file compression which allows system files to hold more online data by compressing files that are infrequently accessed or used.

· utilizes Disk Duplexing and Disk Mirroring features that protect data from failures in the hardware by writing the information in two different drives on the network.

· technical support is good. 

· can handle almost any size network.

2. Microsoft Windows NT Server

· an enhanced version of Windows NT that provides a powerful client/server network operating system.

· contains all of the features of Windows NT including capabilities as an application server and multitasking.

· becoming a serious competitor to Novell Netware as the dominant server software. 

· adds server-based network capabilities and tools, including centralized local and remote administration.

· a powerful enterprise-wide network operating system which is a major rewrite of most of LAN Manager.
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