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NEWS AND ANNOUNCEMENTS 

e NEw MAc SYSTEM SoFTWARE 

The Microcomputer HelpLine recently received a new version of 
Apple's operating system for the Macintosh II, SE, and Plus: Release 
6.0. Although we have not had time to thoroughly test the new system 
software, we haven't had trouble printing (now that everyone on our 
network has updated their printer drivers); and we've found that Release 
6.0 is compatible with most popular software, such as Word, WriteNow, 
PageMaker, and FullPaint. 

Currently we have no documentation for Release 6.0 other than the 
Read Me file on the System Tools Disk; and, as of press time, we do not 
know how documentation will be distributed. However, we don't 
expect you to have trouble using or updating your system software. 
You can access the same C, File, Edit, View, and Special menus you've 
used before; and if you can fmd your Mac's name on the Installer 
utility's list, you should be able to update your old startup disks. 

Acquiring the Upgrade 
The upgrade is packaged on four disks. You can get a free copy of the 
upgrade from the Mac Information Server if you are connected to the 
University Apple Talk Internet. The Mac Information Server is a public
access AppleS hare file server that contains a variety of public informa
tion. The Mac system software upgrade is stored in a folder within the 
System Software folder. The latest upgrade is in a folder called finder 
6.1/system6.0. 

There are three ways you can access the Mac Information Server: visit 
our HelpLine; use your Microcomputer Access Card in one of these five 
public microcomputer labs - Anderson, Folwell, 
Walter, McNeal, and B50 Central Library; or, if 
your department is connected to the Apple Talk 
Internet, use the Mac on your desk. The server is 
called information, and its icon is shown here. information 

Using the Information Server is easy if you are at all familiar with the 
Mac. Whenever you see the server's icon on your Mac, you can copy 
information from it as you would copy information from any other Mac 
disk. (Since the server is an AppleShare file server, you must have the 
AppleShare client software installed on the disk you use to start the 
Mac; the HelpLine and some public labs have installed the client 
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REVIEW: IBM 
TOKEN-RING NETWORK 

~';\. This review is another in our series of articles on 
~ V networking issues which are important to University 

microcomputer users. In the early 1980's two tools 
for improved personal productivity became avail

able: (1) powerful, stand-alone microcomputer 
systems, and (2) easy-to-use software for applications such as 
word-processing, desktop publishing, spreadsheets, computer
aided design, and database management. In short, microcom
puters provided a vehicle for improved personal productivity. 
Local area networks provide a vehicle for improving 
workgroup productivity. By networking microcomputers, 
workgroups can share hardware and software resources and 
exchange information in an efficient manner. We'll talk more 
about information exchange later. 

In this article, we will review IBM networking hardware and 
software which you can use to connect IBM personal comput
ers, PC-compatibles, and IBM PS/2 microcomputers together in 
a local area network (LAN) using the DOS operating system. 
In our discussion of IBM networking hardware, we will 
concentrate on IBM's Token-Ring LAN. Other companies sell 
networking hardware and software for IBM and compatible 
microcomputers as well. Look for reviews on networking 
products of other vendors in future issues of this newsletter. 

Our review has two sections. We begin by discussing some 
basic networking concepts: what a local area network is and 
what you, as a University user, should expect from LANs in 
general. Then we review the features of the IBM Token-Ring 
network. 

WHAT IS A LAN? 

A LAN is a system of hardware and software components 
which work together to allow computers and peripheral devices 
(such as modems, printers, and file servers) which are within an 
office or building to communicate with each other. Network 
hardware consists of the cables, connectors, and other physical 
media which allow the information to pass from one computer 
or device to another. Network software is a set of instructions 
which control the transfer of information between the network's 
physical components. For computers and other devices to com
municate across a network, they must talk the same language; 
that is, they must use the same network software protocol. A 
network protocol is a set of rules governing how information is 
transferred over the network. We'll talk more about network
ing hardware, software, and protocols later in this article. 

WHY INSTALL A LAN? 

People install LANs to use their time and other resources more 
efficiently. A LAN allows you and others on the network to 

share hardware, software, and information resources. For 
example, you might have eight personal computers at your 
work site. While it may not be cost-effective for each user to 
have an expensive printer, all users can have access to high
quality printing by sharing a laser printer across the LAN. Net
works also allow those on the LAN to share software and infor
mation. In short, a LAN makes computing resources which are 
not a part of your personal computer seem as though they were. 

WHAT ABOUT SHARING INFORMATION? 

Sharing information on a local level means that you can use a 
LAN to transfer documents and other forms of data, share 
software, and exchange electronic mail within your workgroup. 
Before LANs, sharing data and software generally meant that 
you had to copy your information to a floppy disk and deliver 
the disk to the person with whom you wanted to share the in
formation. An easier approach to sharing is to use a shared 
hard disk, called a file server, that is accessible to all users over 
the local area network. The file server may contain software 
and documents of general interest to all the users on the LAN. 
For example, a multi-user database program lets multiple users 
simultaneously access and modify data in a database. This 
database could contain inventory information, office schedules, 
departmental records, or mailing lists. By using the same 
centralized database (stored on a file server), you can be sure 
that the information stored in that database is always current, 
even when it is modified frequently by different people. In 
contrast, it is impossible to ensure accuracy and instantaneous 
access to a multi-user database when the information is stored 
on floppy disks which are shuffled around an office from one 
member of a workgroup to another. In addition, many data
bases are too large to be stored on floppy disks, so a hard disk 
shared over the network may be the only practical way to allow 
multiple users simultaneous access to the information. 

A note of caution. Even though networks in general allow 
users to share software and data, there may be sharing limita
tions which are unrelated to the network; for example, software 
sharing may be restricted by the vendor's software license 
agreement. Data sharing may be limited by the design or file 
format of the software you are using. For example, it is 
possible that one program could store its data in a manner 
which would be incompatible with the file format of another 
program. In this case, there is a software limitation to sharing 
information, and the network cannot do what the software will 
not allow. Check with the Microcomputer HelpLine if you 
have questions about data compatibility on networks. 

Sharing information on a non-local level means that each 
personal computer on your LAN can exchange information 
with computers located elsewhere at the University or at other 
locations around the world. This is possible if your LAN has a 
connection to the campus-wide backbone network. 

CAMPUS· WIDE BACKBONE NETWORK 

While a LAN provides you with high-speed access to resources 
inside your workgroup, you may also need access to computing 
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resources located elsewhere. By using a network gateway to 
connect your LAN to the University's Ethernet backbone 
network, all users on the LAN can have simultaneous access to 
computing resources outside your workgroup without using 
modems. 

There are several reasons connecting your LAN via a gateway 
to the campus-wide network may provide you with better 
service than you could get using modems. For many people the 
first reason is money. If your LAN has many users, it may be 
more cost-effective to use the campus-wide network than to 
pay monthly telephone access fees for each personal computer. 
Connecting a LAN to the campus-wide n<?twork is also faster 
than using modems; it will give you data transmission rates 
higher than those available with most modems (that is, the 
network will give you speeds faster than 9600 baud). 

Other important advantages of connecting to the campus-wide 
network include: 

t/ Access to computers outside your local network. The 
campus-wide network allows you to access hundreds of Uni
versity computers outside your LAN and to access thousands of 
computers on networks worldwide. This means that you could 
access an account on a campus mainframe or supercomputer 
and use your microcomputer as a terminal into the larger com
puter. This process is called a virtual terminal session. Using 
special network terminal-emulation software (such as Telnet), 
you can obtain high-speed terminal access to another computer 
on the network. As long as the other computer is connected to 
the campus-wide Ethernet network, you can exchange informa
tion with that computer. (Of course, you may need accounts on 
the computers you access.) Information exchange across the 
campus-wide network includes a high-speed file transfer 
capability called FIP (File Transfer Protocol). 

t/ Once you have established a virtual terminal session with a 
campus mainframe, you can use the mainframe's mail program. 
Electronic mail lets you send and receive mail with other users 
on the campus-wide network or on other networks, such as 
BllNET, a nation-wide educational network. Contact your 
local campus computer center for more information on main
frame electronic mail services. 

DESIRABLE FEATURES OF A LAN 
We have mentioned that the most important functions of a 
LAN are hardware sharing, software sharing, and allowing 
users simultaneous access to information. Now we'lllook at 
some important factors you should consider when evaluating a 
LAN. Based on our experiences in assisting University 
workgroups with networking, we think that a LAN should have 
the following features: 

t/ Networking software should be transparent to you at your 
personal computer. This means, for example, that you should 
be able to use a printer located elsewhere in your department, 
using the same commands you would use if the printer were 

connected directly to the computer on your desk. Likewise, 
you should be able to access files from a file server by using 
the same commands you would use to open, read, write, and 
close files on your own micro's disk drive. 

t/ A LAN configuration should include an electronic mail (E
mail) system with the ability to store messages until the next 
time the intended recipient turns on their personal computer. 
The E-mail system should also be able to enclose documents 
within mail messages. In other words, you should be able to 
send a spreadsheet, word-processing document, or other data 
file along with the mail message. 

t/ The LAN should be able to connect to the campus-wide 
network, either directly or via a gateway. This means that the 
LAN should be able to communicate with the TCP/IP (Trans
mission Control Protocol/Internet Protocol) network software 
protocol used by the campus backbone network. 

t/ You should be able to ask the network, "Which users are 
registered on the network for electronic mail, and what periph
eral devices can I access?" That is, you should be able to ask 
the network who and what is out there for your use. 

t/ The network should be fast, stable, and reliable, as well as 
easy to install and maintain. 

t/ The LAN should be flexible; that is, you should be able to 
modify the network easily, as the size, location, or computing 
needs of your workgroup changes. 

t/ The network should have an option for restricting access to 
its printers, file servers, and electronic mail system, using a 
password mechanism. 

t/ The LAN should allow you to use the campus backbone 
network as a bridge to connect multiple LANs together. This is 
desirable in our University setting because departments are 
often split among several buildings which have LANs in each 
location. The most efficient setup allows these individual 
LANs to be connected into one large LAN. With an intercon
nected LAN, computing resources may be shared by all 
microcomputers in the department, just as if they were housed 
at one location. 

Now that we have covered some background information on 
LANs, we'll review IBM's latest OOS hardware and software 
solution for local area networks. IBM's hardware solution is 
called Token-Ring; its software solution is called PC LAN. 

TOKEN-RING INSTALLATION 

The Token-Ring network consists of several hardware and 
software components. We will give you a brief description of 
the process involved in planning and installing a Token-Ring 



LAN. Note: There are many factors to take into account when 
setting up a Token-Ring, and we cannot cover them all within 
the scope of this article. The Microcomputer and Workstation 
Systems Group has experience with the installation and main
tenance of Token-Ring networks. If you decide to install 
Token-Ring at your work site, we strongly advise that you 
contact the Microcomputer HelpLine before you finalize your 
network layout plan or purchase the equipment. We can assist 
you in planning the installation of your Token-Ring network. 

HARDWARE INSTALLATION 

Before you can wire a Token-Ring LAN, you must install a 
Token-Ring network adapter card in each workstation 
(micro) you want to place on the LAN. (With Token-Ring, you 
cannot connect peripheral devices such as printers, plot-

requires that you break the ring. When there is a break in the 
wiring of the Simple Ring topology, the entire network comes 
to a halt. This means that the Simple Ring topology does not 
allow your network to continue operating while you tum a 
machine off, rearrange the office, or remove a workstation for 
service. 

Although the IBM Token-Ring network is a ring, it is wired in 
a manner which overcomes the limitations of the Simple Ring. 
The IBM Token-Ring LAN is wired in a star-like topology. In 
this star arrangement, all the network adapter cables come back 
to a central site and plug into a device called an 8228 Multi
Station Access Unit. 

ters, modems, or disk drives directly to the network. 
These devices must be attached to a workstation in 
order for them to be used by the network.) 

There are several advantages to this wiring method. Since all 
network devices are attached to the LAN at this central hub, 

Figure 1: any individual workstation can be disconnected from the 

The network adapter card is a device which 
converts the electronic signals from 
your workstation into signals that the 
network can understand and vice 
versa. Two kinds of Token-Ring 
network adapter cards are available: 

LAN without disturbing the other workstations on the 
LAN. This is possible because the 8228 Multi

Station Access Unit has an automatic electronic 
switch for each of the microcomputers 

attached to it When a workstation and its 
networking software are active, the 
workstation's network adapter card 
constantly sends an electronic signal to 

one for use in the older IBM personal 
computers (PC, XT, and AT) and PS/2 
Models 25 and 30; and one for use in the 

0
. ./ the 8228. This electronic signal activates 
· the switch on the 8228 to maintain the 

,.a....:=::.....L, illilll ~ connection to the network. If the workstation 
PS/2 Models 50, 60, 70, and 80. Installing the 
network adapter card is easy. You simply plug the card into 
one of the expansion slots inside the workstation, and connect 
the network adapter cable to the network adapter card. (The 
DIP-switches on the adapter card are factory-set. You do not 
need to alter their settings.) 

Each workstation in the Token-Ring LAN is connected via the 
network cables into a ring path (see Figures 1-4). Workstation 
access to the network is controlled by passing a discrete unit, 
called a token, from machine to machine. The arrangement of 
workstations on the LAN depends on 
the geographical layout of your 
workgroup. There are several 
options for wiring the layout of a 
Token-Ring LAN. These wiring 
options are called topologies. 

Figure 1, the Simple Ring Topology 
diagram, illustrates the most basic 
ring topology. Each workstation on 
the ring is connected to its neighbors 
on either side. Many ring networks 
are wired in this way, but Simple 
Rings present important problems 
and limitations. Since the Simple 
Ring provides no central hub where 
all the network wiring meets, any 
change to the network wiring 

Laser 
Printer 

is turned off or physically disconnected from the 
8228, no connection to the network exists. Therefore, the 

topology of the ring is dynamic. Information passes from 
machine to machine, as it does with the Simple Ring topology, 
but in the Star topology, inactive workstations are bypassed and 
do not break the ring. 

Each 8228 Multi-Station Access Unit can accommodate eight 
workstations in a star wiring configuration. Figure 2, the 
Single Star Token-Ring diagram, has only one 8228 unit. Note 
that no peripheral device, such as our diagram's Laser Printer, 

Dedicated 
File and 

Print Server 

8228 
Multi

Station 
Access 

Unit 

can be directly connected to the LAN. 
Instead, the peripheral device must be 
attached to a workstation on the LAN. 

As many as twelve IBM 8228 units 
can be connected together with net
work Patch Cables (extension cables) 
to accommodate a maximum of 96 
workstations on the Token-Ring LAN. 
You can extend these limits if you 
install special, permanent wiring in 
your building or if you connect 
multiple Token-Rings together (see the 
Wiring Guidelines section below). 

Figure 3, the Multiple Star Token-Ring 
diagram, shows a Token-Ring network 
with three 8228 units connected by 
Patch Cables. 
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WIRING Gu~DELINES 

The network adapter cable, which connects the network adapter 
card in your machine to the 8228 Multi-Station Access Unit, is 
available in one length: 8 feet. To extend this distance you can 
use Patch Cables as extension cables. You also use Patch 
Cables to form the main ring, connecting 8228 units together. 
Patch Cables are available in 8, 30, 75, and 150 foot lengths. 

There are distance limits for Token-Rings wired totally with 
Patch Cables. The Main Ring Length shown in Figure 4, the 
Wiring Guide diagram, consists of the total length of Patch 
Cable used to connect the 8228 Multi-Station Access Units to
gether. IBM reCommends that the Main Ring Length not 
exceed 400 feet. The 

is reduced slightly and the maximum number of workstations 
on the LAN is reduced to 72. Contact the Microcomputer 
HelpLine for more information about Token-Ring installations 
using telephone wire. 

ffiM's LAN SoFTWARE 

IBM's local area network software consists of two layers: 
NetBIOS and PC LAN. 

NETBIOS 

NetBIOS (also known as the Local Area Network Support 
Program) is the software which talks directly to the network 
hardware. 

length of cable between 
an 8228 unit and the 
attaching workstation 
{the Lobe Length) 
should not exceed 150 
feet (excluding the 8-
foot network adapter 
cable). 

Figure 3: Multiple Star Token-Ring Network 

The role of NetBIOS 
is to translate com
mands from other 
software programs 
into commands which 
the network hardware 
can understand. 
NetBIOS receives in
structions from other 
programs and trans
lates and sends the 
instructions to the 
network interface 
adapter card. These 
NetBIOS instructions 
are standard and 
defined by IBM. 
When a software 
developer designs an 
applications program, 
such as a database 

You should also be 
aware of these wiring 
considerations: 

t/ With a Token-Ring 
LAN, you can accom
modate more than 96 
workstations and span 
a Main Ring Length 
greater than the 400-
foot limit, if you use a 
more expensive and 
permanent wiring 

Ethernet 

Drop 
Cable 

DOB4 
LANmark 
Ethernet 

Phone 

Dedicated 
TCP /IP 
Gateway 

Patch Cables 

Laser 
Printer 

~ 

installation. However, if you do need to exceed these limits, it 
might be simpler to split your work site into more than one 
Token-Ring LAN. Two Token-Ring LANs can be linked by 
installing two network adapter cards into one workstation. The 
workstation with two cards functions as a bridge connecting the 
two Token-Ring LANs together. The resulting network 
functions as one LAN. 

Dedicated 
File and 

Print Server 

Network 
Adapter 

Cable 

8228 
Multi

Station 
Access 

..--........_-. Unit 

IBM AT 

program, for use with 
NetBIOS, that means that you can use that database program on 
the IBM Token-Ring network (once NetBIOS is installed). In 
addition, you can use that database program with network hard
ware or software products of other vendors, if they are also 
designed to support the NetBIOS standard. 

INSTALLING NETBIOS 

t/ You can use standard twisted
pair telephone wire instead of 
Patch Cables to connect worksta
tions to the 8228 unit Since tele
phone twisted-pair cables are 
unshielded, you need special 
filter adapters. If you elect to use 
telephone wire for the lobes, you 
must use it for all workstations on 
the LAN; you cannot mix 
telephone wire and Patch Cables 
for this purpose. With telephone 
wire the maximum Lobe Length 

Figure 4: Wiring Guide 
The Local Area Network Support 
Program (NetBIOS) comes with 
a short User's Guide and an in
stallation disk for both the 5.25-
inch, 360K format and the 3.5-
inch, 720K format. We found 
the guide's installation instruc
tions poorly-written and confus
ing. Consequently, we recom
mend that inexperienced DOS 
users (users who are unfamiliar 
with device drivers and the 
CONFIG.SYS file) do not 
attempt NetBIOS installation. 
Experienced users should ignore 

A 

Main Ring Length = A + B + C Patch Cables 

8 c , ........ 6 11 
IIIII II 11111111 - Lobe Length = I ~ 

o:t Cable Length 
Between 8228 8228 

lliuim~J and Workstation Mu~i-Station 
Access Unit 



the configuration aid program DXMAID, ignore most of the 
User's Guide, and jump ahead to the straight-forward instruc
tions found in Appendix B entitled "Manual Configuration." 

NetBIOS is automatically loaded into about 20K of memory 
(RAM) when you boot-up your computer, and NetBIOS stays 
in RAM even if you never use it to access the network. 

PC LAN 
PC LAN Version 1.2 (the IBM PC Local Area Network 
Program) is the layer of network software on top of NetBIOS 
which functions as a helper program for NetBIOS. NetBIOS 
needs help because most applications programs are not de
signed for use on networks and don't know anything about 
talking to NetBIOS or network hardware. For example, most 
word-processing programs only know how to talk to your 
computer's operating system. They use operating system 
commands to perform functions such as printing and accessing 
and saving files. In order to use this word-processing program 
on a network where you want access to printers and files found 
on other computers, you must first run the PC LAN program. 
For example, PC LAN intercepts the commands your word
processing program sends to the operating system and trans
lates those commands into NetBIOS commands which will 
perform functions such as printing and accessing files in the 
network environment. PC LAN allows most applications 
programs written for IBM workstations to take advantage of 
local area network services in a manner which is essentially 
invisible to you and your software. 

PC LAN's memory (RAM) requirements depend on the options 
you choose during installation. PC LAN requires a minimum 
of 350K RAM if your computer is to act as a host (server) for 
others on the network. When you act as a server you allow 
other workstations on the LAN to access your files or periph
eral devices. PC LAN requires from 50K to 160K RAM if your 
workstation is merely a client on the LAN, having access to 
printers and disks on other workstations. Remember that while 
PC LAN is active, your word-processing and other applications 
software will have to function without the memory needed by 
PC LAN. 

Given the DOS limit of 640K RAM, and the combined memory 
requirements ofNetBIOS, PC LAN, and applications pro
grams, it is generally not feasible to use any one microcom
puter on the LAN as both a file or print server and a worksta
tion. In general, servers should be dedicated servers which do 
not get used for things like word-processing. 

Fortunately, PC LAN doesn't get loaded into memory until you 
run it to gain network access. However, once you run PC 
LAN, it stays in memory until you command it to disconnect 
from the network. Therefore, unlike NetBIOS, PC LAN does 
not have to occupy memory automatically when you boot up 
your workstation. This is a nice feature of PC LAN because 
memory can be saved for other uses if you don't need network 
access during a work session. 

INsTALLING PC LAN 
PC LAN comes with a large User's Guide, and the software is 
furnished on 3.5-inch and 5.25-inch disks. The program 
includes an installation aid called Install (or G), which we do 
not recommend. Although Install automates PC LAN's instal
lation, it also creates several subdirectories and copies too 
many unnecessary files to your hard disk. In addition Install is 
needlessly complicated. The instructions for using Install are 
poor, and the un-install option is inadequate because it leaves 
all the files and subdirectories behind on your hard disk even 
after you have un-installed the software. We think an installa
tion program that comes with an un-install option should com
pletely undo what it has done. 

We recommend that an experienced DOS user do the initial 
installation and configuration of the network using PC LAN. 
This person will act as a network administrator and should be 
experienced with the concepts of device drivers, batch files, 
AUTOEXEC.BAT, and CONFIG.SYS. 

As with NetBIOS, the experienced DOS user should bypass the 
installation aid and do the installation manually. To manually 
install PC LAN, make a subdirectory called IBMNET. Copy 
the files from the PC LAN disk to that subdirectory, and then 
run the NET.EXE program by typing NET. NET.EXE has an 
interactive mode which is quite good. By answering the 
questions in the interactive mode, the network administrator 
can configure each workstation with access to the network 
devices and services desired. The administrator must also 
assign each workstation and device on the network a unique 
name and (optional) password. Once the NET.EXE questions 
are answered, you are established on the network with the 
designated options. Fortunately, the administrator can save 
these options as a batch file (so you can re-use them if you wish 
to avoid having to answer all of the questions the next time you 
want to access the network with the same options). 

UsiNG PC LAN 
We expect most network administrators to configure the 
network so that PC LAN starts up automatically when you boot 
your workstation. This configuration choice will give you 
immediate access to the LAN's printers and file servers. So, for 
most users on small networks with few peripheral devices, 
using PC LAN is simple. You use your computer and its 
software as you did before you had access to a network, al
though it might seem as though you have more hardware 
connected to your computer. When PC LAN is used in this 
way, the network is really invisible to the user. 

If your LAN is large with many peripheral devices, occasion
ally you might want to change your workstation's network 
options so you can access different devices. With PC LAN, 
you can change these options interactively, even while you are 
using software, such as WordPerfect. This process is simple, 
even for the novice user. Simply type the <CTRL>, <ALT>, 
and <BREAK> keys simultaneously to get PC LAN's pop-up 
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pop-up window with its menu options. The only problem is 
that PC LAN cannot give you a list of which peripheral devices 
are available on the LAN. If you tell the program that you want 
to connect to the color printer name SMITH attached to the 
server machine JONES, it can give you access to it If, 
however, you don't know the network name of the color printer 
and its server down the hall, and your network administrator is 
unavailable, you are out of luck. You have to find out what the 
printer and server names are before you can ask PC LAN to 
give you access to that printer. 

PC LAN comes with a rudimentary electronic mail (E-mail) 
system. This E-mail system has two major drawbacks. First, 
to successfully send a message to another workstation, that 
workstation must be active on the network. That is, you cannot 
send messages to inactive workstations, and your workstation 
cannot store your messages until some future time when those 
recipient workstations become active on the network. Second, 
the PC LAN electronic mail system is unable to enclose docu
ments within mail messages; that is, you cannot send a spread
sheet or other data file along with your mail message. 

THE CAMPUS-WIDE NETWORK 

While your LAN provides you with high-speed access to 
resources inside your workgroup, you may sometimes need 
access to computer resources located elsewhere at the Univer
sity or throughout the world. As we discussed earlier, you can 
have simultaneous access to outside computer resources for 
each workstation user on your Token-Ring LAN without using 
modems. To access these outside resources, you need a 
gateway to connect your Token-Ring LAN to the University's 
campus-wide Ethernet backbone network. This section will 
describe how to set up a gateway on your Token-Ring LAN. 

To set up a gateway, you need a microcomputer which is 
capable of running IBM's TCP/IP gateway software. The TCP/ 
IP software requires a microcomputer with an 80286 or 80386 
microprocessor (central processing unit). The 80286 micropro
cessor is used in the IBM XT-286s and ATs, and the PS(l 
Models 50 and 60. The 80386 microprocessor is used in the 
PS/2 Models 70 and 80. The gateway microcomputer must be 
totally dedicated to its function as a gateway; that is, the 
gateway microcomputer cannot be used as a file or print server 
or used as a workstation for other purposes, such as word
processing, while it is serving its role as a gateway machine. 
We have found the IBM TCP/IP gateway software to be 
difficult to install, so we recommend that you contact the 
Microcomputer HelpLine for assistance. 

You must install two network adapter cards into the network 
gateway machine's expansion slots: the usual Token-Ring 
network adapter card and an Ungermann-Bass Ethernet 
network adapter card. The Ungermann-Bass Ethernet card is 
connected to a DOB4 LANmark Ethernet telephone, which 
gives you access to the campus-wide Ethernet backbone 
network. (Contact Telecommunications at 5-0821 for informa
tion about a LAN mark telephone Ethernet connection.) 

INTER-BUILDING CONNECTIONS 

Some networks allow you to use the campus-wide Ethernet 
backbone network as a bridge to connect separate LANs 
together into one functional network over long distances. This 
is often desirable at the University, since departments often 
span more than one building on campus. Ideally, you would 
like to connect these different sites into an internet to take 
advantage of the existing backbone network. Unfortunately, at 
the current time, IBM's network software does not allow you to 
build an internet using the campus backbone network. 

SUMMARY 

The IBM Token-Ring LAN is a stable and reliable network 
which you can use to connect IBM PCs, PC-compatibles, and 
IBM PS/2 workstations together in a local area network using 
the DOS operating system. For many departments, Token
Ring will provide them with the services they require. Cur
rently, the Token-Ring LAN does not support some non-IBM 
computers (such as some Ethernet-based minicomputers and 
the Apple Macintosh). Therefore, if your department has a 
mixed-vendor computing environment, you may want to 
consider networking technologies offered by other vendors. 

Token-Ring hardware has a relatively fast data transmission 
rate (4 megabits per second). The network hardware is easy to 
install and is flexible; it is easy to add, delete, and move 
workstations, as the size, location, or computing requirements 
of your workgroup change. The hardware manuals are quite 
good. 

We examined IBM's current network software for Token-Ring: 
NetBIOS (Version 1.0) and PC LAN (Version 1.2). In general, 
the network software is difficult to install and requires an 
experienced DOS user for initial installation. Once the soft
ware is installed, it is reliable and easy for the average user to 
understand and use. The most disappointing feature of the net
work software is that it cannot provide the user with a list of the 
network device names of printers, file servers, and other 
peripheral devices available on the LAN. This means that if 
you want to use a device you must already know the name 
assigned to that device; and if you do not know that the name 
assigned to the laser printer next door is Pluto (and that it is 
attached to a computer called Disney), you cannot use the 
printer. 

PC LAN provides a simple electronic mail system, but it lacks 
two important features. You can send messages only to a 
workstation which is currently active on the network, and you 
cannot enclose other documents such as spreadsheets within a 
mail message. 

The network software is based on the IBM NetBIOS network 
software standard. Since there are many add-on NetBIOS
compatible software products on the market (including more 
sophisticated network administration aids and electronic mail 



systems), it is possible to find software to add features to the 
Token-Ring network. 

The Token-Ring LAN can be connected to the campus-wide 
Ethernet backbone network with additional hardware and 
software. 

DEPARTMENT PRICES 

University Departments can order Token-Ring parts through 
the Purchasing Department. Except for the Ungennann-Bass 
card, these are current ArneriData Systems prices. You can 
reach ArneriData at 7008 Northland Drive, phone 536-6000. 

Token-Ring Parts Discount Price 

Software 
Local Area Network Support Program (NetBIOS) ......... $ 35 
PC LAN: PCs, XTs, ATs .................................................. 83 
PC LAN: PS/2s .............................................................. 123 
IBM TCP/IP Support Program ....................................... 120 

Cables 
8-foot Patch ................................................................... $ 32 
30-foot Patch .................................................................... 50 
75-foot Patch .................................................................. 115 
150-foot Patch ................................................................ 225 
8-foot Network Adapter .................................................... 21 

Cards 
Token-Ring Network Adapter (PC) .............................. $ 462 
Token-Ring Network Adapter /A (Microchannel) ............ 557 
3COM Ethernet Adapter: PCs, XTs, ATs, Model30 ...... 395 
3COM Ethernet Adapter: Models 50, 60, 80 ................ .495 
Ungermann-Bass Ethernet Adapter ............................... 595 

Other 
IBM 8228 Multi-station Access Unit... .......................... $ 462 

MoRE HELP 

For further infonnation about planning an IBM Token-Ring 
network, call626-4276 or visit the Microcomputer HelpLine in 
125 Shepherd Labs during regular HelpLine hours. If you need 
help with hardware installation, contact ACSS Engineering 
Services at 627-4357. If you want more infonnation about 
LAN mark telephone service or custom phone wire installation, 
contact Telecommunications at 625-6333. 

TuTORIAL: NETWORK NAMES 

AND ADDRESSES 

~ From time to time we consider some aspect of 
~ networking in a newsletter tutorial. In this article we 
will look at a very important aspect of networking, but one 
which is often overlooked-the topic of network names and 

addresses. As background, we encourage you to review some 
relevant articles from previous issues of the Microcomputer 
Newsletter: Network Considerations and Microsoft Mail, May, 
1988; Kinetics FastPath/AppleTalklnternet, March, 1988; and, 
Mac Info ServerandAppleTalklnternet, December, 1987. 

WHAT IS THE INTERNET? 

The University Internet is a collection of mainframes, mini
computers, microcomputers, and local area networks all 
connected together into one large network. You can access 
your account(s) on one computer from another; and, with a few 
exceptions, you can exchange files and electronic mail with 
other users-all across the network. The University Internet 
also has a connection to the world-wide internet, so you can 
transfer files and electronic mail with users on machines 
outside the University. These uses of the network emphasize 
the importance of making sure infonnation gets routed to the 
proper destination. 

ADDRESSES AND NAMES 

Routing infonnation across a network poses some of the same 
problems as routing letters and packages through the mail. The 
Post Office can easily deliver mail to you because you have a 
unique address and one that makes sense in your neighbor
hood's set of addresses. Consider how difficult mail delivery 
would be otherwise. The same holds true for message (data) 
delivery on the network. Not only must your machine have a 
unique address, but it must have an address that makes sense in 
the scope of the network. 

Since the University Internet uses TCP/IP (Transmission 
Control Protocol/Internet Protocol), your computer must use an 
address supported by this protocol. Such an address is called 
an Internet Protocol address, or IP address. 

An 1P address is composed of four fields. Each field contains a 
number between 0 and 255; the numbers are separated by 
periods. 1P addresses for University computers use the 
numbers 128 and 101 in their first two fields. These two 
numbers identify such computers as belonging to the Univer
sity of Minnesota in the scope of the world-wide internet. So 
within the University Internet, it is only the numbers in the last 
two fields that differ. Some examples of 1P addresses at the 
University are: 

128.101.1.3 
128.101.63.2 
128.101.201.101 

In addition to an address, your computer must also have a 
hostname. A hostname at the University follows a less strict 
fonnat than an 1P address, but a hostname is usually composed 
of four alphanumeric fields, separated by periods, starting with 
letters (dashes may be used, except at the start or end of the 
name). In a University hostname, the last three fields are fiXed. 
The third and fourth fields are always "umn.edu." The third 
field, umn, identifies computers as belonging to the University 
of Minnesota. The fourth field, edu, identifies the University as 



an educational institution. The second field is your 
department's designator. For example, the Academic Comput
ing Services and Systems designator is acss; the Computer 
Science designator is cs, etc. The frrst field is your computer's 
nickname; you need to supply a nickname which is 63 charac
ters or less. Here are some examples of University hostnames: 

ux.acss.umn.edu 
berlin.acss.umn.edu 
umn-cs.cs.umn.edu 

GETTING IP ADDRESSES AND HosTNAMES 

To get a proper IP address and register a hostname for your 
computer, contact Pradeep Sharma at the Telecommunications 
Department, 625-0821. He is in charge of assigning IP 
addresses to University computers, and he can help with 
hostnames as well. Only by having a registered IP address and 
hostname for your computer can you send and receive mes
sages reliably on the Internet. 

REVIEW: 

HEWLETT-PACKARD DESKJET 

Until recently, the printers with the highest 
resolution output sold at the Book Center were all 
laser printers. Now, for IBM and compatible 
microcomputers, there is a another choice: 

Hewlett-Packard's DeskJet The DeskJet is based on a 
different technology than a laser printer; the DeskJet is an 
inkjet printer. Inkjet printers work by spraying or dropping ink 
onto the paper. Because inkjet printers are not impact printers 
(there is no hammer striking a ribbon), they are quiet. The 
DeskJet is also capable of printing text and limited graphics at 
300 dpi (dots-per-inch) resolution. Although the DeskJet has 
the same resolution as many of the popular laser printers, it is 
much less expensive: $570 at the Book Center. 

This review assumes you're considering using the DeskJet to 
print memos, reports, and simple graphics. To try out the 
various features of the DeskJ et, we used the printer with 
WordPerfect 4.2, Microsoft Word 4.0, and Lotus 1-2-3 version 
2.01. In this article, we will review the DeskJet's print quality, 
speed, and paper handling capabilities. 

SETTING UP THE HARDWARE 

The DeskJet comes with both a serial and a parallel interface. 
Since using a parallel interface makes setting up and using the 
printer easier with IBM PCs, we generally recommend that you 
use the parallel interface rather than the serial interface. Since 
you don't have to change internal or external switches, setting 
up the DeskJet is easy. The parallel port on the DeskJet, as 
well as the serial port, is located in a recessed area underneath 
the printer. The advantage of having the connector underneath 

the printer, instead of on the back of the printer, is that you can 
position the printer closer to a wall. The disadvantage is that it 
is awkward to plug the cable into the printer. 

The DeskJet comes with one ink cartridge. Installing ink 
cartridges in the DeskJ et is easy; just set the ink cartridge in its 
cradle and snap it into place, being careful not to touch the gold 
connectors on the ink cartridge while you are doing this. Then 
tum on the printer and press the Prime key on the DeskJet's 
front panel to activate the ink cartridge. 

The DeskJet Owner's Manual warns you to keep the ink 
cartridge in the cradle and snapped into place at all times. 
Otherwise, if the ink is exposed to air, it will quickly evaporate 
from your cartridge. This can decrease print quality; print may 
become faint or fuzzy. To correct this problem, you can try re
activating the print cartridge by pressing the Prime key again. 
During the several months that we've had the DeskJet, we have 
kept the ink cartridge in place at all times and have not had any 
problems with the cartridge drying out Depending on what 
you print, the ink cartridge should last for 1.2 million draft 
characters or .5 million letter quality characters. 

SETTING UP THE SoFTWARE 

In order to print to any printer, your software must have a print 
driver for that printer. A print driver is the part of the program 
that runs the printer. If the software you are using has a print 
driver for the DeskJet, follow the printer installation instruc
tions that came with your application and skip the rest of this 
Setting up the Software section. 

A disadvantage of any new printer is that your software may 
not yet have a driver for that printer. In the DeskJet's case, 
there are several things you can do. Check with the software 
vendor whose application you are using to see if they recently 
added a DeskJet driver. By now, many of the most popular 
applications have added support for the DeskJet (The DeskJet 
Owner's Manual has a list of addresses and phone numbers for 
some of the major software vendors.) For example, you can get 
a Supplemental Printer Disk from Microsoft that includes the 
DeskJet driver for Word 4.0; or if you upgrade to WordPerfect 
5.0, you can request a DeskJet driver. If the vendor doesn't 
have a DeskJet driver, check the diskette that comes with the 
DeskJet; that disk may have a print driver for your application. 
The DeskJet Print Driver Disk also contains step-by-step 
instructions for installing the print drivers. We had no prob
lems using these instructions to install the DeskJet driver for 
WordPerfect 4.2, Microsoft Word 4.0, and Lotus 1-2-3 version 
2.01. These are the drivers we used for all of our print tests. 

If no DeskJet driver is available for your software, use a 
LaserJet print driver as a substitute for the DeskJet driver or 
install the Epson FX-80 Emulation Cartridge. (You must buy 
the Epson FX-80 Emulation Cartridge separately.) 

If you use a LaserJet print driver, you won't be able to use all 
of the features of the DeskJet The DeskJet Owner's Manual 



has a lengthy section on using LaserJet print drivers with 
different applications; this section offers tips on using LaserJet 
drivers and describes which DeskJet features you won't get 
We tested LaserJet drivers with several applications, and in 
most cases the results were unsatisfactory. The most dramatic 
example was with Lotus 1-2-3 version 2.01. When we used the 
HP LaserJet+ Low Density (draft quality) driver, a simple bar 
chart took 5.4 minutes to print. The same bar chart only took 
1.6 minutes to print when we used the HP Desk.Jet Low 
Density driver. 

If your software has a print driver for the Epson FX -80 but does 
not have one for the DeskJet, you can buy the Epson FX-80 
Emulation Cartridge. With this cartridge, the DeskJet responds 
to the Epson FX-80 printer's control codes. We recommend 
buying the FX-80 cartridge as a last resort Not only are you 
limited to the features of an Epson FX-80, but we had inconsis
tent results printing Lotus 1-2-3 graphs with the FX-80 car
tridge. Sometimes graphs printed as expected; at other times 
characters were clipped and lines were askew. 

TEXT PRINT QUALITY 

For our first print tests, we used the DeskJet's built-in typeface: 
Courier. Since Courier is a fixed-width typeface each 
character is allotted the same space, whether the character is 
narrow like an "i" or wide like a "w". Without an optional font 
cartridge installed, the DeskJet can print in these four pitches: 
5, 10, 16.67 and 20 cpi (characters-per-inch). The DeskJet can 
also print in two different point sizes (character heights): 6 or 
12. The pitches and point sizes you can actually use in your 
document will depend on the application you are using. The 
DeskJet can print text in normal or bold stroke weight, but you 
must install an optional font cartridge to print in italic. 

We created WordPerfect and Microsoft Word documents. The 
X in the Combinations Tested table shown here indicates which 
combinations of pitches and point sizes we used with the two 
word processing software packages. 

CouRIER CoMBINATIONS TESTED 

Pitch (CPI) Point Size WordPerfect Word 
5 ..................... 12 ...................... x 

10 ..................... 12 ...................... x ................... x 
10 ....................... 6 ...................... x 
17 ....................... 6 ...................... x 
20 ....................... 6 ...................... x ................... x 

The WordPerfect and Word text documents included normal, 
bold, underlined, and bold-underlined text. The documents 
looked as if they might have been printed on a laser printer. 

Different kinds of paper will, of course, affect the quality of 
your printed document. The DeskJet is designed to work well 
with common types of paper, such as copier or bond paper. 
The DeskJet does not require special inkjet paper; the DeskJet 
Owner's Manual even warns you !lQ1 to use inkjet paper. 

For our tests, we used copier paper and letterhead (20-pound 
bond paper). We learned (from the DeskJet Owner's Manual) 
that copier paper has a "right" side and a "wrong" side. (To tell 
which side is which, look at the label on the end of the ream of 
paper.) The DeskJet manual tells you to be sure to print on the 
"right" side of copier paper. However, when we tested both 
sides of the paper, we found few differences in the quality; both 
sides of the paper produced laser printer -like quality. Letter
head paper also produced laser printer-like quality. 

Besides testing the DeskJet's built-in fonts, we also tested one 
of the fonts available on an optional font cartridge; we used the 
22706Q Helvetica ASCII Font Cartridge. Helvetica is a 
proportional typeface, so a narrow character like an "i" uses 
less space than a wide character like a "w". The DeskJ et has 
slots for two optional cartridges. Installing a font cartridge is 
simple; just push the cartridge into one of the two cartridge 
slots until it snaps into place. We used both WordPerfect 4.2 
and Microsoft Word 4.0 with the Helvetica font cartridge and 
got good results. The documents we printed looked as if they 
might have been printed on a laser printer. 

If you do not want to use the DeskJet's built-in typeface, you 
can buy optional font cartridges and soft (downloadable) fonts. 
Currently, the only soft font you can buy for the DeskJet is 
Times Roman/Helvetica (part 22708A). To use soft fonts, you 
must also purchase one or two of the 128K RAM Cartridges. 
We do not have the Times Roman/Helvetica soft font and have 
not tested it with the DeskJet. 

GRAPHICS PRINT QUALITY 

To test the DeskJet's graphic's printing capabilities, we used 
Lotus 1-2-3. We printed a bar chart, a stacked-bar chart, and a 
pie chart in draft and letter quality on the DeskJet and on the 
LaserJet Series II. The output from both printers looked very 
similar; the lines in the DeskJet sample, however, were not as 
heavy as the lines in the LaserJet sample. 

SPEED 

The DeskJet Owner's Manual states that the DeskJet prints 240 
cps (characters-per-second) in draft mode and 120 cps in letter 
quality mode. That means the DeskJet prints approximately 
two pages per minute in letter quality mode. For one test, we 
timed how long the DeskJet took to print the text on a page; 
that is, we disregarded the time the printer took to load the 
paper and to drop the paper into the output tray. For this test, 
we used Microsoft Word 4.0; Word took .6 minutes to print one 
page of plain (10 cpi, 12 point) letter quality text This speed is 
in agreement with the print speed listed in the manual. For 
another test, we included the time the DeskJet took handling 
the paper. This time the print speed was somewhat slower; four 
pages of letter quality text took 3.2 minutes ( .8 minutes/page) 
to print. The drop in print speed appears to be the result of the 
extra time it takes for the DeskJet to load paper and to drop 
paper into the output tray. In order to give the ink a chance to 
dry, the DeskJ et holds the printed page a short while before it 
drops it into the output tray. 
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PAPER-HANDLING CAPABILITIES 

The DeskJet comes with a built-in paper tray capable of 
holding up to 100 sheets ofU.S.letter- or legal-size paper (8.5-
inch width by 11-or 14-inch length) or European A4-size (8.3-
inch by 11.7-inch) paper. The paper tray is located on the front 
of the printer and is easy to load. You simply slide a stack of 
paper about 1/2-inch thick into the tray, making sure that the 
right side of the paper is flush against the right side of the tray. 

Switching from one size paper to another involves one or two 
adjustments: the width adjustment lever (located underneath 
the paper tray) and the length extender (located on the front of 
the paper tray). 

You can also easily hand feed #10 envelopes (4 l/8-inch by 9 
1/2-inch) into the printer. To load envelopes, push the enve
lope head ftrst, flap facing up, into the envelope guides on the 
input tray (be sure that the right side of the envelope is flush 
against the right side of the tray). Then, to load the envelope 
into the printer, press the Up and Down arrow keys on the 
control panel. Not only was loading the envelopes easy, but 
setting up WordPerfect to print on the envelopes was also easy. 
Since the envelope goes into the printer headfirst, we just 
treated it like a regular U.S. letter-size sheet of paper. In 
WordPerfect, we positioned our addresses as if they would 
print on the top third of a sheet of paper, and the envelope 
printed without any problems. 

Finally, you do not have to take the printer off-line to use the 
Form Feed button on the control panel. This eliminates the 
possibility that you will forget to put the printer back on-line 
when you print from your microcomputer. 

CoNCLUSION 

The DeskJet is a welcome addition to the line of printers the 
Book Center carries; it provides laser-quality output at a 
reasonable price. Of course, the DeskJet does not meet 
everybody's needs. If you want to print on multi-part forms, 
you will have to buy an impact printer, such as the Epson LQ-
850. If you have heavy print loads or need to print at high 
speed, you should buy a laser printer, such as a LaserJet Series 
II. You may also want to buy a laser printer because there are 
more font cartridges and soft fonts available for the LaserJets. 

We found setting up the DeskJet takes no time at all, even if 
you want to print on different sizes of paper or envelopes. If 
you use a DeskJet driver, setting up your software is also easy 
and straightforward. Best of all, the DeskJet is quiet and pro
duces laser-quality output. Here are the DeskJet's costs: 

DeskJet Model/Description University Discount Price 

2276A DeskJet (parallel/serial interface) .......... $ 570.00 
Shielded Parallel Cable .............................. 27.00 

Cartridges 
DeskJet Ink .............................................. $14.75 

227068 
22706C 
227060 
22706E 
22706F 
22706G 
22706F 
22707A 
22707E 

Prestige Elite Font ...................................... 55.00 
Letter Gothic Font ....................................... 55.00 
Times Roman Font 8 and 10 point ............. 55.00 
Times Roman Font 12 point ....................... 45.00 
Times Roman Font 14 point ....................... 45.00 
Helvetica Font 8 and 1 0 point ..................... 55.00 
Helvetica Font 12 point ............................... 45.00 
128K RAM (for soft fonts) ........................... 88.00 
Epson FX-80 Emulation .............................. 45.00 

If you think the DeskJet meets your needs, you may want to 
come to the Microcomputer HelpLine to examine the printer 
and our print samples. Hewlett-Packard also has a "hotline" for 
peripheral information: call (208) 323-2551 to get information 
on the DeskJet 

SITE LICENSE FoRuM 
Sandra Welch, 625-9091 ------

0 This forum is for people who want to participate in a 
microcomputer site license or volume discount 
agreement which the University presently holds or 

who want to ftnd participants for new agreements. Once we're 
aware of your interest, we still need three to five months to 
survey our readers, evaluate their responses, and decide 
whether or not to obtain site licenses or other discounts for 
microcomputer software. 

Please direct your requests to participate in this forum and your 
questions to Sandra Welch, forum coordinator, at 625-9091. 

MATLAB FoR MAciNTosH n 
We have had several requests for MATLAB for the Macintosh 
II. In response to these requests, we ordered ten copies. The 
software should be available at the Williamson Hall Book 
Center by the time you read this; we expect the price to be ap
proximately $225 a copy. 

TEX FoR mM PERsoNAL CoMPUTERs 

We are looking at site licenses for PC TEX and Turbo TEX. 
These TEX packages are similar; the difference being that 
Turbo TEX is compiled in "C" while PC TEX is compiled in 
Pascal. We will soon make a purchasing decision between the 
two packages. 

MACSYMA 

Currently the MACSYMA discount is presenting problems; the 
software is copy-protected and the vendor requires a $1500 site 
license for each machine. However, we are pursuing a multiple 
location agreement at a more reasonable price. 

PROPOSED DISCOUNT: SPSS-X LICENSE 

SPSS-X is a statistical package for social sciences that runs on 
workstations using UNIX. (This package is different from 



SPSS/PC+ which uses the DOS environment) A variety of 
software tools is available with SPSS-X: 

o SPSS-X: integrates complex file management, statistical 
analysis and reporting functions, and requires no prior 
programming experience. 

o SPSS Graphics: interactive system that produces very high
quality pie, bar, line, and text charts and a variety of maps. 

o SPSS-X Tables: produces publication-ready stub and banner 
tables. 

o SPSS-Trends: comprehensive forecasting and time series 
tool with multiple curve fitting models, smoothing models, 
and methods for estimating autoregressive functions. 

o SPSS-Capture: offers interfaces to several database manage
ment systems. 

o SPSS-Track: computer performance evaluation and 
chargeback system for DEC V AXNMS. 

o Lisrel: analysis of linear structural relationships by maxi
mum likelihood instrumental variables and least-squares 
methods. (Carl G. Joreskog and Dag Sorbom, University of 
Uppsala, Dept of Statistics, Sweden.) 

PROPOSED DISCOUNT: PASCAL-2 

Pascal-2 is a standard Pascal from Oregon Software, Inc. which 
runs on the SUN. If you are interested in participating in a site 
license for this or other implementations of Pascal for the work
station environment, please call Sandra Welch. 

( .. ANNOUNCEMENTS CONTINUED FROM ••• PAGE 97 

software on their startup disks. You can get the AppleS hare 
client software from the HelpLine and from Apple's Release 
6.0 system software upgrade.) 

If you don't see the information icon after starting up the Mac 
and you want to access the Information Server, pull down the 
ti menu, open Chooser, and follow these five steps: click on 
the AppleS hare icon in Chooser; make sure the Apple Talk 
active button is selected; select the MicroGroup from the 
AppleTa/k Zone list; select mac information from the Select a 
file server list; and click the OK button. 

There are two ways you can access AppleS hare servers: as a 
guest or a registered user. To access the Information Server 
select guest. The last step is to select which volume you want 
to use. You have only one choice: information. After you 
have selected the volume, the information icon will appear on 
your Mac's screen. That's it. 

If you find something that interests you, copy it from the server 
onto one of your own disks. Run the application or read the 
documents from your own disk, rather than from the Mac 
Information Server. You will fmd that the Mac's response is 
faster from the disk that is local to your machine than from the 

file server (especially if several people are accessing the server 
at the same time you are). 

Installing the Upgrade 
To upgrade your current working disks to Release 6.0 you 
should use the Installer application. Installer will update the 
System, Finder, and other operating system files without 
affecting whatever fonts and desk accessories you've already 
installed. The only trick to using Installer is that you cannot 
start up your Mac as you usually do. You must start it up with 
the disk which has the Installer setup you want to use. For hard 
disk users this means you must start your Mac with the appro
priate Installer disk in the floppy disk drive. 

The current version of the Installer does not have a script to 
install printer resources. To upgrade your printer resources, 
drag the appropriate printer icons to the System Folder on your 
startup disk. Besides upgrading your printer resources, we 
recommend that you upgrade the other Macintosh utilities as 
well, such as Font/DA Mover. (If you use an older version of 
Font/DA Mover to rearrange the fonts or desk accessories 
stored with Release 6.0, you may run into problems.) 

Release 6.0 takes up more RAM and disk space than the 
previous version (Release 5.0). To enable people without hard 
disks to set up a compact System Folder, Release 6.0 has a 
second Installer program on the Utilities #1 disk. The Utilities 
# 1 disk has special installer scripts to set up the minimum 
system for either a Macintosh Plus, SE, or II. A limitation of 
these minimum scripts is that they work only for the machine 
for which they were designed; that is, if you start up a Mac SE 
with a Mac Plus minimum system you get this message: This 
startup disk was created with a "Minimum" installer script and 
will not work on this model Macintosh. Use a standard 
installer script to update the disk for different models. 

To use the special minimum Installer setup, the disk you install 
onto must not have a System Folder on it. If the disk already 
has a System Folder on it, you will not create a minimum 
System Folder. We used both Installer setups to create System 
Folders. Neither target disk started out with a System Folder; 
neither disk ended up with printing resources or many fonts or 
desk accessories. If you want to print or use more fonts, you 
will have less room for your files and applications. Here are 
the sizes of our System Folders after both installations: 

Release 6.0 System Folder Sizes 

Installation 
Minimum 
Normal 

Mac Plus 
307K 
499K 

MaeSE 
322K 
516K 

Mac II 
372K 
539K 

Release 6.0 is incompatible with the 128K and 512K Macs. 
Neither machine has enough memory to use the new operating 
system. If you have a 512K Mac you should continue to use 
System 3.2; 128K Mac users should use System 2.0. You can 
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get a copy of System 3.2 from the Mac Infonnation Server. 
However, since we expect the list of software which is incom
patible with 512K and 128K Macs to grow, we urge owners of 
these systems to upgrade their machines to a Mac Plus. 

Release 6.0 Changes 
Besides the size change mentioned earlier, here are some 
highlights of Release 6.0. The File menu's Get Info box now 
includes a section for version numbers. MultiFinder users will 
be happy to know that you don't have to use the Open com
mand in the File menu to open a file for an application that is 
already in memory. With Release 6.0 you can open these files 
at any time by clicking on their icons. 

Release 6.0 comes with some new utilities, such as Close View, 
Map, and MacroMaker. Close View surrounds your cursor with 
a large rectangle and lets you enlarge a section of your Mac's 
screen. (To deactivate Close View, drag its icon out of your 
System Folder and restart your Mac.) You can use the Map 
utility to display the time in many major cities throughout the 
world or to find the city on a map. To activate Map, choose its 
icon from the Control Panel and type in the name of a city, 
such as Minneapolis. You use M acroMaker to create and save 
scripts which contain characters, mouse clicks, and menu 
commands. The scripts, called macros, are useful for automat
ing repetitive tasks. You can play back the steps in your macro 
by making a selection from a tape menu. MacroMaker comes 
with a short help file. To use these new utilities, they must be 
in your System Folder. (To use them after you first drag them 
into your System Folder, you must restart your Mac.) 

Some Release 6.0 additions, such as Responder and Apple
Share, are useful if you are on an Apple Talk network. 
Responder is a network utility used by network administrators 
to monitor network traffic. The AppleS hare addition is for 
client (not server) software. To add the client software to your 
system, click on AppleS hare in the Installer utility. The Apple
Share client software is useful to more Mac users because more 
vendors are supporting AppleShare servers which Mac users 
can access through the Chooser desk accessory. 

The Upgrade's Packaging 
Here is a detailed list of the files that are packaged with Release 
6.0. Where appropriate, the table includes version numbers and 
file sizes. We've also included Release 5.0 (the previous 
version of the Mac's operating system) infonnation in our 
table. (Since some Image Writer and LaserWriter drivers have 
been updated since Release 5.0 was distributed in November, 
1987, our version numbers may differ from yours.) 

Packaging Release 5.0 Release 6.0 
Version .. Size 

Disk 1: System Tools (4 items, 7K available) 
1) System Folder 

Finder ............................... 6.0 ........ 99K 
MultiFinder ....................... 1.0 ........ 55K 

Version .. Size 

6.1 ..... 105K 
6.0 ....... 50K 

System ............................. 4.2 ...... 321K 6.0 ..... 357K 
Clipboard .......................... 2.3 .......... 1 K 6.0 ......... 2K 
Scrapbook ........................ 4.2 ........ 12K 6.0 ....... 12K 
DA Handler ...................... 1.0 .......... 6K 6.0 ......... 6K 
Easy Access .................... 1.0 .......... 4K 1.0 ......... 4K 
Backgrounder ................... 1.0 .......... 5K 1.2 ......... 5K 
Key Layout ....................... 2.2 ......... .4K 2.3 ......... 5K 
Color ................................ 3.2 .......... 3K 3.3 ......... 3K 
General ............................ 3.2 ........ 14K 3.3 ....... 15K 
Keyboard .......................... 3.2 .......... 5K 3.3 ......... 5K 
Monitors ........................... 3.2 ........ 17K 3.3 ....... 18K 
Mouse .............................. 3.2 .......... 4K 3.3 ......... 5K 
Sound ............................... 3.2 .......... 4K 3.3 ......... 5K 
Startup Device ................. 3.2 .......... 3K 3.3 ......... 3K 

2) Setup Folder 
Installer ............................ 2.5 ........ 32K 2.6 ....... 32K 
Apple HD SC Setup ......... 1.5 ........ 27K 2.0 ....... 84K 
Installer Scripts 

3) ReadMe 
4) Teach Text 

Disk 2: Utilities 1 (7 items, no space available) 
1) Installer .............................. 2.5 ........ 32K 2.6 ....... 32K 
2) Apple HD SC Setup ........... 1.5 ........ 27K 2.0 ....... 84K 
3) HD Backup ........................ 1.0 ........ 24K 1.1 ....... 24K 
4) Disk First Aid ...................... 1.3 ........ 38K 1.4 ....... 39K 
5) Responder .. .. ........ .. .... .. ..... . ............. n a 1.0 ......... 7K 

6) Special Installer Scripts Folder* 
7) System Folder 

Disk 3: Utilities 2 (5 items, 77K available) 
1 ) Apple File Exchange Folder 

Apple File Exchange ........ 1.0.1 ... 232K 
DCA-RFT/MacWrite ...................... 58K 

2) FonVDA Mover Folder 
Font/DA Mover ................. 3.6 ........ 37K 
DAs ............................................... 49K 
Fonts ........................................... 215K 

3) MacroMaker Folder 
Macro Maker .... .. ...... .. .. .. .. . . ............. n a 
MacroMaker Help ........................... n a 
Macros ........................................... na 

4) Close View ........................................ n a 
5) Map .................................................. na 

1.1 ..... 244K 
............ 58K 

3.8 ....... 39K 
............ 52K 
.......... 216K 

1.0 ....... 17K 
1.0 ....... 35K 
.............. 1K 

1.0 ....... 21K 
1.1 ....... 22K 

Disk 4: Printing Tools (6 items, 511 K available) 
1) lmageWriter ....................... 2.6 ........ 36K 2.7 ....... 38K 
2) Apple Talk lmageWriter ...... 2.6 ........ 41K 2.7 ...... .43K 
3) Laser Prep ......................... 5.0 ........ 25K 5.2 ....... 28K 
4) LaserWriter ........................ 5.0 ........ 61K 5.2 ....... 64K 
5) LaserWriter IISC ................ 1.0 ........ 74K 1.1 ....... 59K 
6) PrintMonitor ....................... 1.0 ........ 33K 1.2 ....... 37K 

*(These Scripts set up minimum systems for a Mac Plus, SE, or II.) 
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I 



• HYPERCARD UPGRADE 

The HelpLine has the HyperCard 1.2.1 upgrade. Version 1.2.1 
supports read-only stacks on both file servers and CD-ROM 
(compact disk-read only memory) players. This upgrade also 
fixes some bugs and has a few new commands. If you have an 
earlier version of HyperCard, you can upgrade by bringing a 
blank disk and your original HyperCard disk (the one with the 
Apple label) to the Microcomputer HelpLine. 

• ffiM PRESENTATION 

All staff and faculty are cordially invited to attend presentations 
and hands-on demonstrations on the topics listed below. 
Speakers will address these topics and answer questions. 

CAMPUS COMMUNICATION: '88 AND BEYOND 

* Major IBM announcements 
Personal System/2, Networking, and File Servers 

* Office Automation 

* Connectivity in the Classroom, Department, Worldwide 

* Research Tools 

* Publishing 

Date: Tuesday, July 12th 
Time: Morning Session ............................ 9 to 11 am 

Afternoon Session ......................... 1 to 3 pm 
Place: Radisson University Hotel 

To reserve a seat for either the morning or afternoon session, 
please call either Mike Gove at IBM, 341-5129 or Jim Leach at 
IBM, 341-6317. This event is sponsored by Jean Cameron, 
Computer Coordinator, College of Liberal Arts. 

e CoMPUTER HELP REsouRcEs 

Since some of our readers may need help on issues other than 
buying or using microcomputers, we are printing a quick guide 
to some of the Twin Cities campus's computer related help re
sources. Our department, Academic Computing Services and 
Systems (ACSS), offers a variety of services. For example, 
terminal users who need help accessing LUMINA can call this 
new ACSS number: 626-2272. You can read about other 
ACSS services in more detail in The ACSS Newsletter, which 
generally covers mainframe issues. You could have read about 
most of the services listed here in past issues of our newsletter, 
such as temporary help from Student Employment for your 
WordPerfect or Lotus project (Because of space limitations, 
we are not repeating the public micro labs listed in our Novem
ber, 1987 Public Microcomputer Labs and Special Services 
article.) 

Computer Help Resources Phone Days .......... Hours 

ACSS 
General: CA, NV, VX, UX ....... 6-5592 M-F ........ 8-5 pm 
Micros and Workstations ....... 6-4276 M,T .F ..... 9-1211 :30-4 

W,Th ...... 9-4pm 

Artificial Intelligence .................. 5-8332 M-F ........ 3-4 pm 
Contract Services ..................... 5-2303 M-Th ...... 7-5 pm 
Database Help .......................... 6-1887 M-F ........ 1 Q-11 am 
Engineering Services ................ 7-4357 M-F ........ 8-4:30 pm 
Graphics Help ........................... 6-5592 M-F ........ 8-5 pm 
Instructional Computing ............ 6-Q200 M-F ........ 8-5 pm 
Kurzweil Scanner ...................... 5-9525 M-F ........ 1 0 am-noon 
Liberal Arts, Text Analysis ........ 5-8332 M-F ........ 3-4 pm 
LUMINA from micros ................ 6-4276 (see Micros above) 
LUMINA from terminals ............ 6-2272 MTWF ... 8-5 pm 

Th .......... 8-7:30 pm 
Orientation: Macs or ISMs ....... 5-3000 M-F ....... 8-4 pm 
Project Assist ............................ 6-1 090 M-F ........ 8 :3Q-5 :30 pm 
Short Course Registration ........ 5-7397 M-F ........ 8-4:30 pm 
Statistics Help ........................... 6-1887 M-F ........ 1-3 pm 
Text Processing Help ................ 5-1391 T,W,F .... 10 am-noon 

Telecommunications 
Repair Line ............................... 5-Q006 M-F ....... . 
Service and Information ............ 5-6333 M-F ....... . 
Internet Address/Hostname ...... 5-Q821 M-F ....... . 

Other 
Admin Info Ser/General ............ 4-2300 M-F ....... . 
Electronics Desk/Bookstore .. 5-6681 M-F ........ 8-4pm 
Health Sci Computing Ser ........ 5-2666 M-F ....... . 
Office/Micro Equip Rental ......... 4-9836 M-F ....... . 
Project MinneMac ..................... 6-9360 M-F ....... . 
Project Woksape ...................... 5-1809 M-F ....... . 
St. Paul Computing Serv .......... 4-6235 M-F ....... . 
Site License Forum ................... 5-9091 M-F ....... . 
Space Science Graphics .......... 4-9080 M-F ....... . 
Student Temp Services ............ 4-5554 M-F ....... . 
Typesetting/Printing Dept ......... 5-9500 M-F ....... . 

NEW TRAINING RESOURCES 

OJ 
The Microcomputer HelpLine owns training 
packages for many popular software programs. 
These training packages are available only to Uni

versity of Minnesota departments and current employees and 
students. There is no fee for using these packages, and you 
may check them out for 48 hours. However, before you can 
check them out, you must sign a Usage Agreement and leave 
your University of Minnesota ID with the Micro HelpLine. We 
will return your ID when you return the training materials. 

The following training materials from Personal Training 
Systems for the Macintosh have been added to the HelpLine's 
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library. (The Macintosh disks are 800K.) We've included the 
vendor's training objectives and system requirements in our 
descriptions. If you want to use any of these packages, we 
recommend that you call the Microcomputer HelpLine to 
reserve the package. 

You must have your own audio cassette player to use these 
packages. The training packages include cassette tapes, 
practice disks, and a reference book. While sitting at a Macin
tosh, you follow the tape's instructions for using each program. 
The practice disk provides examples you can work with and 
change. 

0 ti Using HyperCard- HyperEasy, Module 1 
This self-paced audio package is for the new HypetCard user 
who wants to understand and use HyperCard. Training 
Objectives: The course covers using existing stacks, finding 
and modifying information, as well as printing reports and 
mailing labels. System Requirements: At least a Mac Plus with 
two drives, a printer, and your own copy of HyperCard. 

0 ti Creating HyperCard Cards and Stacks -
HyperEasy, Module 2 

This audio package is for the experienced HypetCard user who 
wants to create new stacks from scratch. Training Objectives: 
Learn to create new stacks, paint backgrounds, create buttons 
and fields. System Requirements: At least a Mac Plus with two 
drives, a printer, and your own copy of HyperCard. 

0 ti Basic HyperCard Scripting -
HyperEasy, Module 3 

This audio package is for the experienced HyperCard user who 
wants to control common HyperCard tasks through scripts. 
Training Objectives: Learn to create scripts, present messages 
to the user, find data, and sort stacks via scripts. System Re
quirements: At least a Mac Plus with two drives, a printer, and 
your own copy of HyperCard. 

0 ti Intermediate Level Word (version 3.0)-
Learn Word, Module 2 

This audio package is for the experienced user of the Macintosh 
version of Microsoft Word who wants to take advantage of 
Word's many sophisticated features. Training Objectives: 
Learn to create form letters and style sheets, use hyphenation 
and the glossary, understand section control, and create 
newspaper columns. System Requirements: At least a 512K 
Mac with two drives, a printer, and your own copy of Word. 

0 ti Advanced Word (version 3.0) • 
Learn Word, Module 3 

This audio package is for the heavy-duty user of the Macintosh 
version of Microsoft Word who wants to take advantage of 
Word's most advanced features. Training Objectives: Learn to 
create Indexes and Tables of Contents, use Word's outliner, 
create scientific formulas, number lines, and use footnotes. 
System Requirements: At least a 512K Mac with two drives, a 
printer, and your own copy Word. 

0 ti Intermediate Excel, Adding Power to Your 
Spreadsheet· EXCELLERAlE, Module 3 

This audio package is for the experienced Microsoft Excel user. 
Training Objectives: Learn to use absolute reference and date 
arithmetic, sort your spreadsheet, and create IF statements. 
System Requirements: At least a 512K Macintosh with two 
drives, a printer, and your own copy of Excel. 

0 ti Building and Using Excel Spreadsheets • 
EXCELLERAlE, Module 4 

This audio package is for the experienced Microsoft Excel user 
who wants to use the database feature of Excel. Training 
Objectives: Learn to create a database, generate summarized 
statistics, extract reports from data, and create one-way and 
two-way data tables. System Requirements: At least a 512K 
Macintosh with two drives, a printer, and your own copy of 
Excel. 

0 ti Building and Using Excel Macros-
EXCELLERAlE, ModuleS 

This audio package is for the experienced Microsoft Excel user 
who wants to create macros. Training Objectives: Learn to 
create macros using the three-step method, modify, delete, and 
join macros, and use the absolute record option. System 
Requirements: At least a 512K Macintosh with two drives, a 
printer, and your own copy of Excel. 

0 ti Beginning PageMaker (version 3.0)-
PageTutor, Module 1 

This audio package is for those who want to learn the basics of 
using Aldus PageMaker on the Mac while creating a newsletter. 
Training Objectives: Learn how to place text and graphics, 
create headlines and captions, add finishing touches, and print. 
System Requirements: At least a Macintosh Plus with a hard 
drive, a printer, and your own copy of PageMaker. 

0 ti Intermediate PageMaker (version 3.0) • 
PageTutor, Module 2 

This audio package is for those who want to learn PageMaker's 
more sophisticated features while building a manual, flyer, 
price list, and coupon. Training Objectives: Learn to create, 
change and override master pages, reshape text, modify styles, 
and create uneven and mixed columns. System Requirements: 
At least a Macintosh Plus with a hard drive, a printer, and your 
own copy of PageMaker. 

0 ti PageMaker (version 3.0) Tips and Techniques. 
Page Tutor, Module 3 

This audio package is for those who want to learn the shortcuts 
and techniques that separate an average PageMaker user from 
an expert user. Training Objectives: Learn to create pull 
quotes and kern headlines, create large caps and drop shadows, 
and change default settings. System Requirements: At least a 
Macintosh Plus with a hard drive, a printer, and your own copy 
of PageMaker. 
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