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Chapter 8

Printing Over a Network

Learning Objectives

In this chapter, you will provide the students with hands-on labs and lectures that will cover the use and management of the Novell’s and Windows print systems along with various methods to use stand-alone and networked printing processes. At the end of the lesson, the students should be able to:

· Explain network printing concepts.

· Describe Windows network printing.

· Explain NetWare network printing.

Estimated Time for Module: 2 hours, 45 minutes

Ask any seasoned network administrator what the most recurring problem on a local area network is, and most likely the answer will be, ‘Printing’. The task of setting up print services is pretty straightforward, but does involve some maintenance solely by virtue of the number of print requests sent out over a network. Printing can be complicated and difficult to support for IT professionals. This is due to the options and possible configuration issues that have to be considered when setting up this resource. Certain changes will follow. Printing and fax services are covered in this chapter. Keep in mind that the best teacher is hands-on lab, so strive to provide ample time for experimentation and exploration.

Preparing for Class

This is an exciting chapter about printing. There are a number of excellent hands-on labs and projects in this chapter that are extremely important for the students to complete. It is strongly recommended that you take the time to work through the labs prior to starting the class to make sure that the labs will work in your environment. In this chapter, your students will learn about network printing, and how to create local printers and access those printers over the network. Then they will get introduced to printer sharing, and then they will take a look at Microsoft’s printer-sharing techniques. Finally, your students will learn about the complex system that Novell uses with its NetWare operating system. They will add Novell’s new iPrint optional feature, which uses the Novell Distributed Print Services. They will use their Internet browser to put this complex service together. Then they will install the iPrint client on Windows workstation.

Prerequisites for Class

Ensure that the students: 

· Are comfortable with basic computing skills (mouse and keyboard use), understand the functions of a PC, and have a basic understanding of what an operating system is.

· Have access to the Internet so that they can research the various Hardware Compatibility Lists.

· Have access to a stand-alone and a networked printer.

Class Preparation Notes

Ideally, each student will have the opportunity to work through the various projects and labs in this chapter. Group work is most strongly encouraged.

General Teaching Tips

This lesson provides an opportunity for your students to take advantage of learning how to use the Novell and Microsoft printing processes. The lessons and labs in the book are excellent and should be used to enhance the educational process. Keep it as much hands-on as possible.

Key Terms

Broker — The Broker is one of the iPrint components and is essential to the proper operation of Novell’s print process using iPrint or NDPS. The Broker connects the printing process to various services on the NetWare server, and it should be invisible to the user.

default printer — The print device to which the output is sent to unless specified otherwise.

default printer indicator — A small check mark in the upper right corner of the print device’s icon.
drivers — Software programs that run print devices and convert digital output into the printed format.

Event Notification Services (ENS) — The Broker is responsible for hosting the event notification from each printer. When the print job finishes or the status of the printer (or the print job) changes, the server is notified. It is the Broker that makes that notification possible.
Gateway — Gateways are information objects that are configured to provide printer specifics over the network.
Internet Printing Protocol (IPP) — The printing protocol used on the Internet.
iPrint — The Novell NetWare 6 printing service that facilitates Internet-based printing.
iPrint Client — A small piece of software added in order to use an iPrint printer and NDPS printing service from the network's workstation.
Jet Direct — A network connection device that substitutes for direct connection capability. The device connects directly to the network and also to the print device.
LOAD CDROM — The NetWare command for adding the CD as a NetWare volume.
local print device — A physical printer directly connected to the local computer.
NDPS Manager (NDPSM) — The NDPSM is an object created in the NDS tree, and it must be present there prior to the installation of any Printer Agents that will be supported by iPrint using the NDPSM.
NetCrawler — A new Windows operating system feature that searches for and automatically adds all available shared network objects to user workstations.
network print device — A print device with an internal network interface card that provides the print device with its own recognized network identification such that computers can send their materials to be printed directly to the printer and not require a separate print server.
network printing — Producing printed materials using networked resources.
network-capable print device — A print device that connects directly to the network, avoiding the need to be connected to a workstation, but still requiring a driver software to be loaded on a print server computer.
Novell Distributed Print Services (NDPS) — The highest-capable Novell printing option available for use with the NetWare 6 server.
output — Work sent from a computer to a device such as a printer.
output ports — Computer connections for parallel, serial, USB, SCSI, and other output.
print server — A print device that offers its printing capability to others on a network.
printer — In Microsoft terms, the software interface that facilitates the printing of computer output. Microsoft refers to the physical device that does the printing as the print device.
Printer Agent (PA) — The object that represents a printer on a NetWare network.
printer-recognizable machine code — The computer code that runs the printer. Printer drivers are programs that get translated into machine code that the printer can interpret.

publish— Releasing printer information, such as name, type, and location, through Active Directory to all domain users.
Resource Management Services (RMS) — When clients attempt to print using networked printers, and they need the proper drivers or other items such as additional printer fonts, the Broker supplies these components. The Broker is, thus, a central repository for these necessary additional items and is responsible for storing them.
Service Registry Services (SRS) — Specific information, such as type, name, address, and model number, can be registered for each printer, and this provides a mechanism for locating printers when requesting their services.
shared indicator — A small upward-facing hand below a print device’s icon indicating that the device is currently being shared.
Lecture Outline

I.
Understand Network Printing Concepts

Teaching Tip

This is an excellent lesson to assist the new networking students with. In this lesson, you can talk about troubleshooting techniques, fixing common problems such as paper jams, and replacement of ink jet cartridges. These are things that entry-level networkers are going to do.

A.
Locally connected print devices.

Discussion Point

This would be a good time to ask if the students think that they can have a printer connected to a local printer but still have the ability to print from several PCs to that printer.

B.
Shared print devices.

1.
Sharing print devices is really at the heart of what network printing is all about.

2.
Sharing resources saves money.

3.
There are two ways in which print devices can be shared.

a)
Locally connected.

b)
Directly connected to the network.

II.
Describe Windows Network Printing

Teaching Tip

It is fun to use the wizard to set up a printer, but the students will really enjoy connecting to the networked printer through the share process using the start, Run feature.

A.
Add Printer wizard.

1.
Workgroup printing.

2.
Active Directory printing.

a)
Active Directory and shared local print devices.

b)
Active Directory and shared network print devices.

III.
Explain NetWare Network Printing

Teaching Tip

This is a good lesson in setting up and configuring the iPrint services as explained in the book. Remember that the more hands-on the students get, the better off they will be. Since this is a new product in Novell, it is a good time to teach them this.

A. iPrint components.

1.
NetWare printing services are not installed by default.

2.
The iPrint service.

a)
It is Internet-based.

b)
The service uses Novell Distributed Print Services.

c)
It makes printing available from any computer with an installed Internet browser using the simple Internet Printing Protocol (IPP).
d)
The service combined its older print components (printer, print queue, and print server) into one print object, called the Printer Agent.

3.
The Broker.

a)
The Broker is one of the iPrint components and is essential to the proper operation of Novell’s print process using iPrint or NDPS.

b)
The Broker connects the printing process to various services on the NetWare server.

c)
The NDPS Broker logs in and authenticates itself for each of the following three services:

(1)
Service Registry Services (SRS).

(2)
Event Notification Services (ENS).

(3)
Resource Management Services (RMS).

4.
The Manager.

a)
The NDPS Manager (NDPSM) provides a location to store information about the network’s print devices.

b)
The NDPSM is an object created in the NDS tree.

c)
It must be present prior to the installation of any Printer Agents that will be supported by iPrint using the NDPSM.

5.
The Printer.

6.
The Gateway.

7.
The Client.

Project

In this lesson, we discussed the Windows and Novell printing processes. In addition, there were several hands-on labs and projects that the student should have completed. In this project, the students will once again go to their Linux machines and complete the installation of a local printer in the Linux environment. This project should take 20 to 30 minutes of the class time. After setting this project up, you will need to walk around the room to get the students’ perspective on what is happening in the project.

The scenario is that you are currently using a Red Hat Linux 7.3 operating system and your boss wants you to install the new color printer, which was just purchased, for the PC. The boss only wants local printing setup, so that only they can use it. Before installing the printer, you will need to check whether the printer is on the Red Hat Linux Hardware Compatibility List, whether you have the right drivers for the Red Hat Linux 7.3 version, and, crazy as it seems, whether you have a printer cable to connect the printer to the PC?

Project Steps

1.
To begin the printer installation, you must first power off the PC. This is accomplished by using the Linux command shutdown –r now.

2.
Physically attach the printer to the PC.

3.
Start the computer from a cold boot.

4.
Log in as your user account.

5.
At the command line, enter the command printconf-tui to start the printer configuration tool.

Teaching Tip

You will be prompted for your super user/administrator’s login id and password. Enter it when asked.

6.
Once authenticated, you will be provided with the Linux Printer Configuration window. Press tab until the new button is highlighted, and then press enter.

7.
Once this step is completed, the printer has been installed. Print a test page to make sure that it was configured properly. Make sure that you restart your Linux system to initialize the printing services daemon.

Project Solution

The end result of the project is that the students should be familiar with the installation and configuration of a simple Linux printer service, and should have been able to install, configure, and print to the printer that was installed.

Chapter Review

In this chapter, we learnt:

Network Printing Concepts

· The three basic printing configurations available when designing a network and configuring printing equipment are local printers, print servers, and network-capable printers.

· A printer connected to a computer is a local print device.

· Computers offering their printing services to others on the network are print servers.

· Printers connected directly to the network are network print devices.

· Print devices are connected to the computer’s output ports.

· Software programs that run print devices and convert digital output into the printed format are called drivers.

· Microsoft checks the driver software and adds a digital signature or embedded secret code to verify that the drivers installed have not been tampered with since they were certified.

· Microsoft uses the term printer to refer to the software interface between an application and the print device.

· The default printer is identified by a small black circle with a check mark inside in the upper-right corner of the print device icon.

· Sharing print devices on a network saves money.

· A print device can be locally connected to a computer and can be accessed by other users.

· Print devices can be directly connected to the network where multiple users have convenient access.

· Drawbacks to shared print devices include employee interruptions to the computer connected to the print device, and a reduction in computing capacity.

· A network print device is also known as a network-interface print device.

Windows Network Printing

· Active Directory can be used on Windows 2000 and Windows XP systems.

· The Add Printer wizard is used to add information about print devices to the Active Directory when you are part of a domain.

· Information about shared workgroup print devices is not added to Active Directory.

· NetCrawler is a Windows XP feature that searches and automatically lists all network objects that can be shared.

· The indicator that a printer is shared is a small upward-facing hand below the print device’s icon.

· The Add Printer wizard is used when adding local print devices and network-capable print devices.

· Visual indicators are available to let you know if Active Directory is activated.

· A network-capable print device is one that can be connected directly to the network.

NetWare Network Printing

· The highest-capable Novell printing option for use with the NetWare 6 server is Novell Distributed Print Services (NDPS).

· Novell’s newest printing option is an Internet-based service called iPrint, which requires NDPS and uses the simple Internet Printing Protocol (IPP).

· The administrator can assign the printing process to the most capable computers on the network.

· NDPS focuses on the printer and its components, which are the Broker, the Manager, the Gateway, and the Printer.

· Novell refers to its new iPrint service as the next generation of printing software.

· The Broker provides Service Registry Services, Event Notification Services, and Resource Management Services.

· The Manager provides a location for storing information about the network’s print devices, and must be created before the first Printer Agent is created.

· Each physical printer is represented by a Printer Agent, usually called the Printer or Printer object.

· Printer Agents can be software items running on a server or embedded in a printer attached directly to a network.

· The Printer Agent allows printing to a wide range of printers.

· Gateways are information objects that allow non-NDPS-aware printers to receive print jobs over a network.

· In order to use an iPrint printer and the NDPS printing service from the network workstation, the iPrint client must be installed.

Assessment Quiz

This quiz will test the knowledge students have gained during the lesson.

Questions

1.
The three basic printing configurations available when designing a network and configuring printing equipments are ____________________, ____________________, and ____________________ printers.

2.
Computers offering their printing services to others on the network are ____________________.

3.
____________________ that run print devices and convert digital output into the printed format are called drivers.

4.
A print device can be ____________________ connected to a computer and be accessed by other users.

5.
Print devices can be directly connected to the ____________________ where multiple users have convenient access.

6.
Drawbacks to shared print devices include _________________________ to the computer connected to the print device, and reduced computing capacity.

7.
Active Directory can be used on Windows 2000 and ____________________ systems.

8.
The Add Printer wizard is used to add information about print devices into the ____________________ when you are part of a domain.

9.
The ____________________ that a printer is shared is the small upward-facing hand below the print device’s icon.

10.
The Add Printer ____________________ is used when adding local print devices and network-capable print devices.

11.
A network-capable ____________________ is one that can be connected directly to the network.

12.
____________________ focuses on the printer and its components, which are the Broker, the Manager, the Gateway, and the Printer.

Answers

1.
The three basic printing configurations available when designing a network and configuring printing equipments are local printers, print servers, and network-capable printers.

2.
Computers offering their printing services to others on the network are print servers.

3.
Software programs that run print devices and convert digital output into the printed format are called drivers.

4.
A print device can be locally connected to a computer and be accessed by other users.

5.
Print devices can be directly connected to the network where multiple users have convenient access.

6.
Drawbacks to shared print devices include employee interruptions to the computer connected to the print device, and reduced computing capacity.

7.
Active Directory can be used on Windows 2000 and Windows XP systems.

8.
The Add Printer wizard is used to add information about print devices into the Active Directory when you are part of a domain.

9.
The indicator that a printer is shared is the small upward-facing hand below the print device’s icon.

10.
The Add Printer wizard is used when adding local print devices and network-capable print devices.

11.
A network-capable print device is one that can be connected directly to the network.

12.
NDPS focuses on the printer and its components, which are the Broker, the Manager, the Gateway, and the Printer.
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