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News and Announcements 

'Y Shepherd Labs Room Number Changes 
During the week ofJune 29 many room numbers in the 
Shepherd Labs building will change, including the rooms 
listed below. 

Room Number 
Function Old New 

0 Microcomputer Helpline 125 152 
0 Department Office 132 190 

(training, course registration, site licenses, and more) 

Since the HelpLine and our department office receive so 
much daily traffic, the old room numbers will not be 
assigned to any other rooms. 

'Y Trends in Campus Strategic Plans 
for Information Technology 

Don Riley, Acting Associate Provost 

A recent study by CAUSE reviewed more than 40 strategic 
planning documents prepared by colleges and universities 
across the U.S. The results were summarized in a recent 
article in Manage IT by CAUSE entitled, RC1liew of campus 
strategic plans reveals trends for campus IT. This article lists 
the main trends in campus information technology (IT) in 
the 1990's revealed by a review of those plans: 

• News continued on page 280 
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Computer Basics: 
IBM and ZEOS CPUs 

Microcomputer hardware has changed dramatically over 
the years, and changes seem to be coming faster all the 
time. Not only are the first machines now obsolete but 

' the early technology has been greatly enhanced or replaced 
altogether. 

CPU: Central Processing Unit 
The CPU (Central Processing Unit) is the "brain" of the 
computer and is often called the microprocessor. It is the 
pan that performs the actual computations and acts as 
controller of all the activities a computer does- such as 
pay attention to what you type on the keyboard, find files 
on your disk, display things on the monitor, and pull data 
out of memory to be acted on. 

Now people are faced with more 
choices when selecting a computer 
to buy. Ifl am considering an IBM 
or IBM-compatible, do I want, for 
example, a 386 or 386SX, or 
386SLC processor? What is the 
difference? Why should I choose 
one over the other? One company 
lists its monitor as being VGA, 
another is SuperVGA, yet another is 
XGA. What's the difference? 

This article is the first in a 
series that wiU cover the 

ZEOS microcomputer names are 
taken from the CPU that runs them, 
e.g., the ZEOS 386SX-20. Some of 
the IBM model names also indicate 
which CPU they have, for example 
the 57SLC has the 386SLC proces
sor. 

Ifl am considering a Macintosh, 
since most machines have the same 
68030 processor, why are there so 
many models and such a big range 
in prices? Why is a 13-inch color 
monitor almost twice as expensive 
as one only one inch smaller? 

m;Uor changes in micro
computer hardware. The 
series wiU deal only with the 
microcomputers currently 
sold through the University 
of Minnesota Discount Pro
gram: the IBM PS/2, ZEOS, 
and Apple Macintosh. 

Physically, the CPU is a single large 
chip that is plugged into a circuit 
board inside the computer. If you 
take the cover off the computer, you 
can easily find it because it is the 
largest chip in there. 

The predominant manufacturer of 
CPUs for IBM-type computers is 
Intel. In 1978, Intel came out with 
the 8088 CPU chip that became the 

Some questions apply to any 
computer purchase. How much memory will I need? 
How big a hard drive should I get? Can I use it outside 
the US? Will all the software run on it? 

All the questions finally come down to: Given what I want 
to do, and all these choices, which computer should I buy 
and why? 

This article is the first in a series that will cover the major 
changes in microcomputer hardware. The series will deal 
only with the microcomputers currently sold through the 
University of Minnesota Discount Program: the IBM 
PS/2, ZEOS, and Apple Macintosh. This month we will 
go over the current line ofCPUs (Central Processing 
Units) available in IBM and ZEOS computers. Next 
month we will cover the CPUs in Macintosh computers. 
Future articles will discuss monitors, storage devices, 
interfaces, and memory. 

standard CPU for all IBM PCs and 
PC clones. Five years later Intel 
developed the 80286 chip that was 
put into the IBM AT. Although 

the IBM AT was top-of-the-line in power and performance 
in 1984 and held its popularity for a long time, the only 
computer offered through the Microcomputer Discount 
Program now with an 80286 processor is one of the ZEOS 
notebooks. 

Although a variety of CPUs are available now through the 
discount program, virtually all of them are based on the 
386 or the 486 chip. (The commonly-used designations 
have recently been shortened from 80386 to 386, 
80486SX to 486SX, etc.) From the 386 we get the 386SX 
and the 386SLC. From the 486 we get the 486SX, the 
486SLC, and the 486DX2-50. Unfortunately the meaning 
of the letter suffixes is not consistent, so we will discuss 
each CPU separately. 

When considering the different CPU chips, we will look at 
several features and functions: internal and external bus 

' clock speed, memory addressing, cache, and math 
coprocessing capabilities. 
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lntemal and External Bus 
A bus transfers information 
between different components of 
the computer. The larger the 
bus, the more information it can 
transport. Buses can be of different widths, measured by 
the number of bits they can handle at one time. Typical 
buses are 16- or 32-bits wide. A 32-bit bus can handle 
twice the information that a 16-bit bus can handle in the 
same amount of time. 

The internal bus connects different sections of the CPU 
chip itself. The external bus connects the CPU to memory 
(RAM/random access memory) and other devices. It is 
also called the I/0 (Input/Output) bus or the data bus. 

Clock Speed 
The CPU uses an internal clock to time and coordinate the 
execution of instructions. Clock speed refers to the speed 
at which this clock ticks and is measured in units called 
megahertz (MHz), which is one million cycles per second. 
With most CPUs you have a choice of clock speeds. For 
example, the 386 chip is available at 16, 20, 25, or 
33MHz. The larger the number, the faster the processor. 

Memory: RAM 
When you use an application, the operating system copies 
the program and its data from your disk into RAM (Ran
dom Access Memory). RAM is actually a sequence of 
storage locations, each with its own address. You could 
think of RAM as a huge wall of post office boxes. Each 
box has its own number. The more digits you can use, the 
more boxes you can identify. (The only restriction is that, 
for our analogy, each box can hold only one piece of mail 
at a time.) Similarly, the more bits a computer can use to 
address memory, the more memory locations it can 
identify. 

Cache Memory 
Some CPUs have special memory called cache. Cache 
memory is much faster to access than regular memory; it's 
also much more expensive. Cache means "keep for later 
use." Most programs tend to need certain segments of 
memory over and over. Systems with cache load data into 
the cache from main memory and then fed it to the CPU 
as requested. Various algorithms try to keep information 
in the cache that the CPU is most likely to request. When 
the CPU requests information that hasn't been copied into 
cache, the processor must wait until the cache fetches the 
data it didn't have. The larger the cache, the more likely it 
will already contain what the CPU needs. 

Math Coprocessing 
Math coprocessing is a special set 
of functions that are optimized 
to perform very high -speed 
floating-point arithmetic. These 

functions can be built into the CPU itself(as in the 
486DX), or they can come on their own chip. A math 
coprocessing chip has nearly the same number as the CPU 
it works with. The difference is that the math coprocessing 
chip ends in a 7 instead of a 6; for example, the 80387 
works with the 80386 CPU. 

Not all software will take advantage of the presence of 
math coprocessing capabilities. Programs that tend to use 
math coprocessors are spreadsheets, CAD applications 
(Computer Aided Design), statistical packages, and font
scaling utilities (especially if they use PostScript). 

386 Family 
The 80386 was introduced in 1985. 

386DX 
386 chip (also called the 386DX) is a full32-bit processor. 
This means that the registers it uses to perform calculations 
are 32-bits wide, the internal bus is 32-bits wide, and the 
external bus is 32-bits wide. Thus it requires only one 
clock cycle to fill a register with data. 

If the 386 has cache memory, the CPU and the cache are 
connected through the external bus. The 386 also uses 32 
bits to address memory locations. With 32 bits, it can 
address all memory locations directly, without relying on 
virtual addressing. 

386SX 
The 386SX uses the same 32-bit registers and 32-bit 
internal bus as the 386DX. However, since its external bus 
is only 16-bits wide, it requires two clock cycles to fill a 
register with data from memory. 

Cache memory is external to the CPU, so the CPU 
accesses it through the 16-bit external bus. In addition, 
the 386SX has only 24 bits to address memory. Although 
it can directly address only 16 megabytes (16 million bytes) 
of memory, it can access 4 gigabytes ( 4 billion bytes) of 
virtual memory. 

386SLC 
The 386SLC chip is made by IBM but is fully compatible 
with the Intel chips. It is just like the 386SX except that 
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Intel 386DX (cache's optional) Intel 386SX (cache's optional) IBM 386SLC 
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the cache is built into the CPU itself. Thus the cache is on 
the internal 32-bit bus rather than on the external 16-bit 
bus. Communications with cache are the same speed as 
with the 386 chip, twice as fast as with the 386SX chip. 
This puts the 386SLC's performance somewhere between 
the 386DX and the 386SX. 

486 Family 
Each advance in CPU design may involve new features, 
better performance, or both. The 486, introduced in 
1989, while a completely new engineering design, offers 
enhanced performance rather than new features. It runs 
existing applications faster and provides a platform to 
support new applications optimized for speed. 

486DX 
The 486DX (also called the 486) combines the functions of 
three chips in one: 
0 the 386 CPU 
0 the 80387 math coprocessor, and 
0 the 82385 memory cache controller. 

The 486DX CPU has the same register and bus configura
tions as the 386DX described above. The coprocessing 
part of the 486DX chip executes most instructions faster 
than does the 80387 chip. In addition, the coprocessor 
can operate concurrently with non-numeric processes. 

I I I 
,.---

Memory c 386 SLC c Memory 
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The most significant performance enhancement comes in 
the form of "pipelined execution" (also used in the more 
advanced RISC processors). Several steps are involved in 
processing an instruction. The 386 family of CPUs must 
finish one instruction completely before they can start the 
next. The 486DX CPU can work on instructions in stages 
and overlap their execution. For instance, while one 
instruction is being decoded, data needed by another 
instruction may be read from memory. This means, a 
25MHz 486DX actually operates faster than a 33MHz 
386. 

As mentioned above, cache is special high-speed memory 
used to store frequently requested data. The 486DX 
comes with 8K of cache built into the CPU chip itself. 
According to Intel, the 8K cache built into the 486DX will 
have the requested data 80 percent of the time. If the 8K 
internal cache is not sufficient for some larger applications, 
you can also add external cache. The current recom
mended size is from 64 to 128K; less won't be noticed, 
more won't be cost-effective. 

486SX 
The 486SX is just like the 486DX except that it does not 
include the math coprocessing functions. If you later 
decide you need a math coprocessor, you cannot just add a 
coprocessor chip. You must buy an entirely new CPU that 
includes math coprocessing and is quite expensive. 

lntei486DX lntei486SX Cyrix 486SLC 
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486DX2 
The 486DX2 uses what is called "dual-clock technology." 
It runs at one speed externally; it runs at twice that speed 
internally. For example, a computer with the 486DX2-50 
CPU runs at SOMHz internally and 25MHz externally. 
With this processor the internal and external bus widths are 
the same (both 32-bit), but the internal and external clock 
speeds are different. The 486DX2 is the only chip that 
offers this dock-doubling feature. 

486SLC 
The 486SLC is produced by Cyrix, a company that claims 
it is completely compatible with the Intel486SX chip. The 
486SLC has a built-in 1K cache that is accessed through 
the 32-bit internal bus. The external bus is 16-bit. Like 
the 486SX, it does not include a math coprocessing 
function. Unlike the 486SX you can add math 
coprocessing capability by adding a relatively inexpensive 
487SLC-25 chip. 

Our Original Question 
So now we get back to our original question: Given what I 
want to do, and all these choices, which computer should I 
buy and why? 

If you will be using software that benefits from or requires 
a math coprocessor, get a computer with a 386-family 
CPU plus a coprocessor chip, or get the 486DX. 

If speed is a primary concern, you must look at clock 
speed, cache, internal and external bus width, and the 
enhancements offered by the 486 chip. In addition, you 
should consider the speeds of the memory, the hard disk, 
and the video board, all of which will be discussed in future 
articles in this series. 

Perhaps the best thing for you to do is test the software 
you will be using. We have models with most of the CPUs 
discussed in this article in the Microcomputer HelpLine in 
Shepherd Labs. Try out your software on different com
puters with different CPUs and see which is the fastest, or 
which is fast enough, or which seems to be the most cost 
effective. 

What's good enough for you is the deciding factor. 

Tales from the 
Network Woods 

Lawrence Liddiard liddiard@unet.umn.edu 

Upgrade to University Network 
As reponed in our December 1991 
newsletter, we are working with the 
Telecommunications department on 
the projects listed below. 

l. replicating our current University network domain 
name server at Morris, Duluth, and St. Paul locations, 

2. making three routers on an FDDI ( 100 megabit per 
second) ring the nucleus of our network backbone 
(one router is a spare), 

3. installing Uninterruptible Power Systems for routers in 
buildings without that service, 

4. upgrading the other network routers and, for some 
buildings, upgrading LANMark service to 10 mega
bit/second Ethernet service, and 

5. changing all five of the original bridged fiber rings into 
manageable point-to-point links to the backbone 
routers. 

We have finished the first three tasks and are halfway done 
on the last two. Figures 1 and 2 show sections of the 
backbone network before and after upgrades. 

The Role of Routers 
Since routers figure prominently in several of our projects, 
it's helpful to understand their role in our network. 
Routers act as data dispatchers. At the University they 
have three major tasks. 
l. Routers find a path to enable information to be 

delivered to a destination host. Our network is large, 
has many intermediate destinations, and its physical 
layout (topology) changes daily. These features mean 
our routers need extensive learning capabilities. 

2. We use routers to segment our large network into 
manageable subnets. This means broadcast packets or 
dense local bursts can be kept on that segment rather 
than disrupting larger sections of the network. 

3. Routers must understand the multiple protocols 
(currently IP, IPX, DECNet, Apple Talk Phase 2, and 
OSI) required by various LANs and hosts at the 
University. 
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What We've Achieved 
We have Simple Network Monitoring Protocol (SNMP
compliant) in the routers on both ends of the medium. 
These routers link our central routers with those in indi
vidual buildings. Since our network programs now 
monitor the error rate of the link directly, we can swiftly 
discover problems and help project future difficulties for 
the link. 

We increased the network's robustness by installing 
Uninterruptible Power Systems (UPS) at the building 
routers. These UPSs ensure two things: campus power 
failures will not bring down large sections of the network, 
and, generally, a failure will affect only one building. This 
upgrade limits the number of people affected and ensures 
quick restoration of that simpler link. 

Finally, when our network monitoring shows the need for 
increased capacity on a specific backbone to building link, 
we can upgrade from LANMark to 10 megabit Ethernet, 
from single to multiple Ethernet, or to FDDI as required. 

At Minimum, a Subnet for Each Building 
Over the next three years we had planned to assign at least 
one subnet to each building with 'real' users on the Twin 
Cities campus. Since Telecommunications is installing 
many Ether Jack connections and new twisted pair LANs, 
they persuaded us to set up these subnets over the next 
several months instead of over the next three years. 

By breaking the network into building subnets: 
0 problems experienced in one grouping (subnet) are 

isolated to one building; 
0 natural intergroup exchanges decrease total network 

traffic to the backbone; and 
0 quick upgrades to specific sites can be installed when 

increased capacity is needed. 

Example 1: Network Requirements 
Figure l shows a section of the network. 

The bridged Ethernet fibre ring for EE/CS (the Electrical 
Engineering/Computer Science building) included the 
Chemical Engineering building. This building needed to 
be separate under the design criteria of separate subnets for 
each building. A network news server (replacing the one at 
Computer Science) was installed at the Lauderdale Com
puter Facility, resulting in a corresponding traffic increase 
to Lauderdale. This news server doubled the available 
number of news groups (topics) to over 3,700 and created 
an expanded client base. 

PORT 

E 1 Ethernet 

Fl FOOl 

S I Serial 

E I LANMark 

KEY for Figures 1 & 2 

Megabits per second 

100 

10 

1.5 

0.96 

Figure 1: Specific Network Section- Before Upgrade 
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Example 2: Upgrade Changes 
Figure 2 shows the same section as Figure l, but Figure 2 
reflects changes resulting from the upgrade. 

0 The backbone router had the interconnecting EO 
Ethernet port upgraded to the FDDI port FO. Infor
mation between backbone elements now flows 10 
times faster. 

0 The EE/CS ring connection, including Chemical 
Engineering, is detached into separate routers with 
UPSs for the discrete buildings. Each of the fifteen 
LANs in EE/CS have their own router connection (for 
less traffic congestion on that network). Chemical 
Engineering has its own access to the backbone. 

0 TheEl Ethernet port to the Lauderdale router is 
augmented by the E2 port, giving two paths and twice 
the previous traffic capacity. This setup accommodates 
the busiest Ethernet segment of the University net
work (after the installation of the network news 
server). Subsequent measurements show packet 
collisions are reduced from 4% to less than l %. Users 
also report better network news access. 

0 The slower LANMark ports are grouped onto a 
separate, less expensive router that connects via 
Ethernet ports to an FDDI backbone router. 

Figure 2: Specific Network Section - After Upgrade 
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Bargains 

T New: Tune-Up 1.1.1 for System 7 

B 
Since we announced the first tune-up for 
System 7 in March 1992, Apple has released 
Tune-Up l.l.l. The tune-up software makes 
all Macs running System 7 or 7.0.1 work 

better. Tune-Up 1.1.1 also protects you from the "disap
pearing folders and files" problem that some users of 
System 7 have experienced. However, if you've already 
lost some folders or files, this tune-up cannot restore them. 

Disappearing Folders and Files Protection 
Macs running System 7.X that do not have Tune-Up 1.1.1 
installed may inexplicably lose folders or files. Fortunately, 
this feature does not affect many people. However, to 
assure yourself that your hard disk is not affected, use 
Apple's Disk First Aid program. You'll find this software 
on the Disk Tools disk, as shown in Figure 1. To use it: 

l. Shut down your computer. 
2. Insert the Disk Tools disk into the floppy drive and 

restart the computer. 

3. Double-click on the Disk First Aid icon. 
4. Be sure the name of your normal stan-up disk is 

selected. To do this you may have to click on the 
Drive button. 

5. Follow the instructions on the screen. 
6. What you do next depends on whether or not the first 

aid program reports any problems. 

""0 
3 

0 If it reports a problem that it can repair, proceed 
with the repair (which will not affect the information 
on the disk). 
0 If it reports a problem that it cannot repair, this 
means some files or folders may appear to be lost (even 
if you have not yet noticed that any are missing). The 

Figure 1: Use Disk First Aid Program 

Disk Tools 0'" 
items 1.3 MB in disk 30K ava i I ab I e 

~ ~ ~ 
c:::=J Disk First Aid LSJ Apple HD SC Setup 

~ System Folder 
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remedy for this problem is to rebuild your hard disk. 
Step-by-step instructions for this process are in the 
Read Me document that is pan of the tune-up folder. 

7. Install the tune-up. 

Identifying Tuned-Up Systems 
Since the tune-up is not a new version, when it is installed 
the version number will not change. After installing the 
first tune-up, when you select About This Macintosh from 
your ti menu, you will see • next to the System's version 
number, as shown in Figure 2. When you've installed 
Tune-Up 1.1.1, you will not see additional changes to 
name or version number. 

To determine which tune-up you've installed, you can 
perform a "get info" on the System 7 Tuner that is in your 
Extension folder. Those who need detailed instructions to 
accomplish this will find them in the Read Me document 
that is pan of the tune-up folder. 

Figure 2: The First Tune-Up Adds a • 

About This Macintosh 

S1st..n Softw.;oro7.0 • 

I· _;l1'1.;ool11tosh llot cg) AppJ. Comput.,-, Inc. 1983-1991 
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Obtaining the Software 
The free tune-up is available on the Mac Information 
Server. To obtain the enhancements look for the tune-up 
folder inside the System Software folder on the information 
volume. 

Use the "image" documents you find inside the tune-up 
folder to make exact copies of the tune-up. Double-click 
on the image that matches your floppy disk (that is, 800K 
or 1.44MB). When you get the message that the image is 
loaded into memory, click on the Make A Copy button to 
copy the information to your floppy disk. 

Drag the tune-up's Read Me document to your floppy 
disk· it has useful information, including tips fur using , 
memory efficiently and for improving printing 

Installing the Tune-Up . 
If you can select the Installer icon, installing the tune-up IS 

easy. Those who want more detailed installation instruc
tions will find them in the tune-up's Read Me document. 
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When you install the 1.1.1 tune-up, any previous versions 
of the tune-up will be replaced. 

Printing Considerations 
Novell NetWare 
If you use Novell NetWare to print to your LaserWriter, 
you should continue to use LaserWriter 7.0, rather than 
the "tuned-up" versions of the LaserWriter. To avoid 
overwriting LaserWriter 7.0, you can bypass the Installer 
and drag all items from the Tune-Up Parts folder, except 
the LaserWriter icon, to your System folder. 

StyleWriter 7.2.2 
Many Style Writer users will want to make two different 
versions of the StyleWriter available from their Chooser: 
versions 7.1 and 7.2.2. You can easily switch between the 
two versions if you give each StyleWriter icon (driver) a 
different name, as shown in Figure 3. 

Version 7.2.2 of the Style Writer driver provides faster 
printing, a desirable feature. However, it also includes an 
undesirable feature: high quality graphics print at the same 
resolution as the ImageWriter, that is at 72 dots per inch 
(dpi). 

Why do you get 72 dpi print from the 360 dpi Style Writer? 
The 7.2.2 driver "informs" applications that it is a 72 dpi 
device, resulting in jagged images and strange patterns and 
gradients. This doesn't happen with the 7.1 driver. 

System 7 users will find printer drivers in their System 
folder's Extensions folder. You can get a copy of the 7.1 
driver from the Mac Information Server; you just have to 
dig through several folders. Look on the information 
volume for the System Software folder. This folder contains 
an Apple & HP Peripherals folder. The Printers folder 
within this folder contains the older Style Writer 7.1 driver. 

LaserWriter Plus 
The LaserWriter driver that came with the previous tune
up caused some problems with older LaserWriters. The 
new 7.1.1 LaserWriter driver is compatible with the 
LaserWriter Plus. 

LaserWriters /If and 1/g 
The new LaserWriter driver 7.1.1 also fixes a problem that 
some LaserWriter Ilf and Ilg users experienced when 
printing TrueType fonts. 

System 7.0.1 
The 7.0.1 version of"System 7" 
was released in mid-October 
when Apple announced several 
new Macs, i.e., the NoteBooks, 
the Quadras, and the Classic II. 

Figure 3: Switch Between StyleWriter Drivers 
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System 7.0.1 supports changes 
necessary for the newest Macs, 
such as new control panels, 
updates to the virtual memory 
feature, and Standard Apple 
Numeric Environment (SANE) 
for the Quadras. 
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T SPSS: Proposed Site Licenses 

0 
SPSS (Statistical Package for the Social Sci
ences) is a statistical analysis program that is 
widely used here and around the world. 

For many years Computer and Information Services has 
managed the University's site license for IBM/MS-DOS 
and Macintosh versions of this package. 

Windows Version 
We have recently received several requests for the Win
dows 3 version ofSPSS. We need to know if your depan
ment is interested in such a product. Although we do not 
know what the pricing would be for a site license for SPSS 
for Windows, we anticipate that it would be similar to that 
for the Macintosh and IBM/MS-DOS versions. However, 
to get that volume price we must have enough depan
ments committed to buying into a Windows site license. 

Add-on Modules 
We would also like to know whether your depanment has 
an interest in any of the SPSS add -on modules listed 
below. We currently offer the Advanced Statistics module. 
The other modules that are available from SPSS include the 
following: 

0 SPSS/PC+ Trends 
forecasting and time-series analysis 

0 SPSS/PC+ Data Entry II 
eases data entry and modification 

0 SPSS/PC+ DBMS/COPY Plus 
allows you to copy data from other applications into 
SPSS 

0 SPSS/MAP 
helps you create presentation-quality thematic maps 

If You're Interested, Contact Us 
If your depanment is interested in any of these SPSS 
products, please contact Phil Kachelmyer at 625-6821, or 
send E-mail to 

phk@boombox.micro.umn.edu 

T Novell Site Licenses: 3.11 and 2.2 

0 
The University of Minnesota has a site license 
with Novell. This license enables us to offer 
several versions ofNovell's popular NetWare 
Operating System for computer resource 

sharing at a greatly reduced price. The products available 
from Computer and Information Services, which manages 
the license, are: 

0 NetWare 3.11 (20-user and 250-user licenses) 
0 NetWare 2.2 (100-user license) 
0 NetWare for Macintosh 3.01 (Mac NLM) 

Available Only to Departments 
Participation in the site license is available only to depan
ments. Our current prices for these products are listed in 
Table 1. 

If you have questions about the site license options, how to 
purchase any of the products, or about Net Ware in general, 
you can call the Microcomputer HelpLine at 626-4276. 

NetWare 2.2 versus 3.11 
You might wonder whether to buy NetWare 2.2 or 
NetWare 3.11. What do you gain in paying the extra cost 
for 3.11? There are several differences and some advan
tages. NetWare 3.11 is much easier to install, maintain, 
and upgrade than NetWare 2.2. 

80286 vs 80386 
NetWare 3.11 runs only on computers that use the 80386 
or later CPU. NetWare 2.2 will run on 80286 computers. 
NetWare 3.11's performance is much better than that of 
NetWare 2.2, even on the same computer. 

Gigabytes vs Terabytes 
NetWare 3.11 allows for much greater expansion. For 
instance, the maximum disk storage under NetWare 2.2 is 
2 gigabytes (2 billion) and the largest file size is 256 
megabytes. Under NetWare 3.11 you can have 32 
terabytes (32 trillion) total disk storage, and you can have 
files as large as 4 gigabytes. 

NetWare 

2.2 
3.11 

Maximum Disk Storage 
2GB 
32TB 

Largest Rle Size 
256MB 

4GB 



... Information Services June 1992 Page 275 

Concurrent Users: 100 vs 250 
NetWare 2.2 can suppon up to 100 concurrent users; 
NetWare 3.11 can suppon up to 250. 

Flexibility 
NetWare 3.11 is the first network operating system to 
suppon DOS, Windows, OS/2, Macintosh, and UNIX file 
and print services. 

NetWare 3.11 's security is enhanced, and the tools that are 
available to NetWare 3.11 supervisors and users are 
superior to those in NetWare 2.2. 

NetWare 2.2 is meant for small to medium-sized networks 
that do not need the higher performance that NetWare 
3.11 provides. 

NetWare 3.11 provides greater flexibility and the higher 
performance needed for larger networks. 

Tips, Tricks, Tutorials 

Operating Systems: 
Sloppy Disks and Ornery Systems? 

.\ mJft~~~¥~~~~of 
the best it can do is collect dust. Just as a 

tape player needs electricity and a tape to play music, a 
computer needs electricity and instructions to be useful. 
Hook the computer up to power and it can produce 
millions of high-speed electrical impulses. To make sense 
of these impulses, the computer needs instructions. The 
instructions the computer uses to translate these electrical 
impulses is called the operating system. 

Controlling and Organizing Resources 
The operating system takes what you type on the keyboard 
and translates it into something the computer can under
stand. The computer processes the information and, if 
appropriate, responds by displaying characters on the 
screen. 

Table 1: Site Ucense Options for Departments 

The operating system also acts like a 
traffic manager. It organizes and 
controls the flow ofinformation to and 
from the various hardware components 
of your computer, such as your disk 
drive, mouse, memory, and printer. 
When you print a document, the operat
ing system relays instructions between 
the printer and the computer. An 
operating system is actually made up of 
many small programs or sets ofinstruc
tions stored as software on disks. Each 
program performs some son of task, 
sometimes automatically and sometimes 
only when called upon. 

Type of NetWare license NW 3.11 NW 3.11 
20-user 250-user 

Trade-in from NetWare 
Advanced, SFT, orv4.X $1,100 $1,650 

Trade-in from other 
server or ELS II 1,600 2,650 

New License 1,900 3,650 

NetWare 3.11 only 

NetWare for Macintosh (a/k/a Mac NLM) 
- 100-user only $300 

NetWare NFS 0 1,050 

NetWare FTAM (OSI) 0 1,050 

NW2.2 
100-user 

$775 

1,025 

2,025 

0 To take advantage of this special pricing, we must order at least five 
copies of NetWare NFS or NetWare FTAM. These products are not 
immediately available and must be special ordered. If you are interested 
in either product, please let us know. 

While it may appear that an application, 
such as WordPerfect, is interacting 
directly with the computer, it is actually 
interacting with the operating system. 
The operating system listens to the 
application and then tells the computer 
what to do. 



Page 276 June 1992 Computer and ... 

Applications, such as Lotus 1-2-3 or Word, perform "user
directed" tasks such as creating a brochure, managing large 
amounts of employee information, or calculating the 
standard deviation of a set of data. 

An Operating System for Every Computer 
Operating systems go by many names. 

If you were using a microcomputer in 1982, you were 
probably using CP/M (Control Program for Microcom
puters). Few people are still using CP/M today. 

Most people who use IBM and IBM-compatible comput
ers use DOS, either the IBM or MS (Microsoft) version. 
(DOS stands for Disk Operating System.) More DOS 
users are also using Windows, software that can be grouped 
with operating systems, although Windows must interact 
with DOS to do its work. 

The Apple Macintosh uses the "Finder," which is also 
called the Macintosh OS or System. 

Since most people are working with older equipment, most 
personal computers in use today are equipped with an 
operating system designed to handle one task at a time for 
one user. However, times change. 

New Macintoshes ship with a version of the Finder, called 
System 7, that is capable of running more than one 
program at a time. 

In December 1987 IBM began shipping version 1 of its 
Standard Edition of Operating System 2 (OS/2). Today 
IBM is shipping some of its Personal System 2 computers 
with OS/2 installed on the machines instead of DOS. 
OS/2 is capable of running more than one program at a 
time. 

Multi-user, multi-tasking operating systems, such as UNIX, 
are becoming more popular as the price of workstations 
decreases. 

Whatever its name, some son of operating system is always 
working in the background. 

Claris Upgrades, An Overview 
In the ever-changing world of micro
computing, new versions of software are 
released at dizzying rates. In the past, 
Claris software owners who wanted to take 
advantage of new features and improve
ments faced a confusing set of rules as to 
whether they needed to buy a new version 
at the Book Center or bring disks to the 
Microcomputer HelpLine. 

Upgrades versus Updates 
Claris now provides an 800 number that you call to obtain 
all upgrades and updates to any Claris software you own. 
Upgrades refer to a considerable rewrite of the software· , 
for example, FileMaker Pro is an upgrade ofFileMaker II. 
Upgrades usually require an additional payment of $49-99, 
unless you have recently purchased the previous version. 
Updates, on the other hand, refer to small "fixes" and are 
indicated by a number after the 17; for example, FileMaker 
Pro l.Ov2 is an update to FileMaker Pro l.Ovl. Updates 
are usually sent free of charge or for a minimal handling fee 
of$10-15. 

The Latest Versions 
As of press time, these were the latest versions: 

OCiaris CAD 
0 ClarisWorks 
0 RleMaker Pro 
0 HyperCard 
0 Resolve 

0 MacDraw II 
0 MacDraw Pro 
0 MacPaint 
0 MacProject II 
0 MacWrite II 

2.0v3 
2.0v3 
1.0v3 (2.0 scheduled for release in fall) 
2.1v2 
1.1 

1.1v2 
1.5 
2.0 
2.5 
1.1v2 (v3 scheduled for release in July) 

To Update, Call 800-544-8554 
If you are a registered owner of any software listed above, 
call the Claris upgrade information line at 800-544-8554. 
You'll receive an information packet with pricing informa
tion and an order form that lists the minimum system 
requirements to run the new version. 

Trade-ups 
Claris is also sponsoring a "trade-up" program that is 
available to current owners of certain competitor's applica
tions. For instance, Claris Resolve is being offered for a 
reduced price of $99 to owners of Microsoft Excel, Lotus 
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l-2-3 for the Mac, InformixWingz, Ashton-Tate Full 
Impact, or Bravo Technology MacCalc. 

Claris has other trade-up programs that involve word 
processors, object-oriented graphics, scheduling, and 
integrated programs. For each trade-up order, you must 
provide a serial number or manual cover as proof of 
purchase. Call the 800-544-8554 upgrade number to 
obtain a form. 

Volume Discounts 
If you want to upgrade an entire office, Claris offers 
volume discounts, as shown below. Remember, the 
number of upgrades you may order cannot exceed the 
number of original copies owned for each product. 

Number of Copies 
0 50-99 
0100-499 
0 Over500 

Discount 
5% 

10% 
15% 

Engineering Services Notes 
Engineering Services provides warranty service 
to University departments, employees, and 
students on most equipment sold through the 
discount program. They also provide service 
on equipment such as workstations, terminals, 
and peripherals. If you have trouble with your 

microcomputer equipment, your first call should be to the 
Microcomputer HelpLine at 626-4276; the consultants 
will help you determine if the problem is with your hard
ware or software. If the symptoms point to the hardware, 
call Engineering Services at 625-1595. 

Lower Service Contract Rates 
We've lowered our service contract rates on most popular 
microcomputer products by about 10%. We hope this 
reduction will encourage users to choose a service contract. 
The reduction should also help depanments and individu
als deal with tight budgets. 

We're able to lower our rates primarily for two reasons: the 
increasing campus density of new microcomputer and 
workstation products, and the increasing demand for our 
services. 

This is our most significant single-rate decrease. With few 
exceptions, price reductions apply to products from Apple, 
IBM, Hewlett-Packard, ZEOS, Northgate, Quantum, 
NeXT, and a few others. Our service discount on Sun 
products is being increased. For same-day service, it's 
going from 45% of the Sun list price to 50%. 

Effective July 1 
New prices are effective July l and will apply to new 
contracts and renewals. 

The Advantages of Service Contracts 
Contract maintenance offers mutual advantages. Benefits 
to users include priority service, guaranteed response, fixed 
annual costs, and a single payment at a cost significantly 
less than equivalent service from others. Our experience 
with long-term contract customers allows us to develop 
pannerships in tailoring service to meet specific needs, 
something that is difficult with non -contract users. 

Depanments with on-site contracts receive on-site warranty 
service at no extra charge. In addition, automatic pro
rated contract service is programmed to begin when your 
factory warranty expires. 

Our benefits include reduced administration costs (a single 
payment per year), a contract database for planning 
purposes, configuration and equipment service history 
information (which gives our techs valuable information 
for evaluating service calls), and advance income for 
investing in all the things we need for planning high 
quality service on new products. 

UPS for Summer Thunderstorms 
Minnesota summers mean thunderstorms and the associ
ated power disturbances and outages. Depanments may 
want to evaluate the need for Uninterruptible Power 
Supply (UPS) equipment for their critical LAN servers. 

Fortress Demo Unit 
UPS technology has changed during the past few years. 
Units are more reliable, smaller, and less expensive. You 
can see a demonstration unit of the Fortress LI l.7K UPS 
system in the Microcomputer HelpLine in Shepherd Labs; 
Engineering Services is also evaluating the unit. Fonress 
can interface with many systems, including Novell, DOS, 
OS/2, UNIX, and IBM AS/4000. We expect the 
University's price for this unit will be under $700. 

Engineering Services can also help evaluate your power 
enhancement needs. 
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How to Reach Us 
Like many places in the Twin Cities, reaching our work
place is sometimes difficult because of road construction on 

nearby streets and freeways. To help you plot alternate 
routes to reach us at the Lauderdale Computer Facility, 
we've drawn the map you see below. 

r--------------------------------------, 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Engineering Services: 625-1595 
Campus Mall: 

Computer and Information Services 
Engineering Services 
100 Laud CF 

Minneapolis 
Campus 

St. 

Lauderdale Building Layout 

Broadway St. 

Customer Parking 

UNIVERSITY SERVICE FOR UNIVERSITY PEOPLE 

Exit 22 

Service Hours: 8:00 to 4:30, Monday-Friday, excluding holidays 

U.S. Mall: 
2520 Broadway Drive 
Lauderdale, MN 55113 

LAUDERDALE 
,..,...._COMPUTER 

FACILITY 

Larpenteur Ave. 

St. Paul 
Campus 

t 
N 

~--------------------------------------J 
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Technical Coordinator Notes: 
Microi.AN News 

The University's MicroLAN Technical Coordinators met 
on May 27, 1992. Chairperson Joe Stone discussed the 
various resources that are available to Technical Coordina
tors, including E-mail forums, NetNews, Gopher Consult
ant, and direct help from Distributed Services and Plan
ning. These resources are discussed in more detail below. 

E-mail Forums 
tc-microlan@mail.unet.umn.edu 

TC-microlan is one of seven forums that Technical Coordi
nators can use to post questions and answers to computing 
problems. It can be a particularly efficient means of 
contacting colleagues in other departments who might 
have answers to the sons of problems that come up in the 
normal day-to-day running of a department or public 
computing facility, or using software or hardware in a 
teaching environment. Since so many people on campus 
assist others in their departments with computer problems, 
it is likely that someone else has already dealt with the sorts 
of problems you may be having. 

The tc-microlan forum is specifically directed to microcom
puter and LAN hardware and software and is the largest of 
the six special interest groups. (The seventh forum in
eludes most of the membership of the other six forums.) 

Other E-Mail Forums 
The other forums available to Technical Coordinators are: 

Audience 
0 All Technical Coordinators 
0 Administrative Computing 

Connectivity 

0 Site License Software 
0 Public Domain Software 

0 UNIX Administrators 
0 Workstation Hardware 

and Software 

E-Mail Forum 
tc-all@mail.unet.umn.edu 

tc-admin@mail.unet.umn.edu 

tc-site@mail.unet.umn.edu 
tc-public@mail.unet.umn.edu 

tc-unix@mail.unet.umn.edu 
tc-workst@mail.unet.umn.edu 

To subscribe to any of these forums send E-mail to 

xxx-request@mail.unet.umn.edu 

where xxx is the E-mail list (e.g., tc-all, tc-unix, etc.). For 
example, to subscribe to the Public Domain Software 
forum, send E-mail to 

tc-public-request@mail.unet.umn.edu 

asking to be added to the list. 

NetNews: NEWS.CIS.UMN.EDU 
Computer and Information Services provides a NetNews 
server that has several thousand news groups; the number 
grows daily. NetNews is another forum to help you find 
answers to questions. 

You should be aware that most of the news groups on 
USENET are not moderated in any way. Although the 
information that's posted may not always be 100% correct, 
it can be an efficient means of finding solutions to prob
lems. 

In addition, all E-mail that is sent to tc-microlan is posted 
to one of the NetNews groups. You can find the E-mail in 
group 

umn.local-lists.tc-microlan 

Gopher Consultant 
The Gopher consultant is an on-line service that is available 
24 hours a day. It contains a multitude of information 
relating to computers, but there are many other topics 
available as well. 

Computer and Information Services provides client 
software for the Macintosh, for MS-DOS systems, and for 
several UNIX systems. You can get these by way of 
anonymous FTP from 

boombox.micro.umn.edu 

or from our NetWare server, micro_info. There is also a 
vnoo interface for dial-in users. 

Direct Help from 
Distributed Services and Planning 
Distributed Services and Planning manages all of Com
puter and Information Services' help lines. Technical 
Coordinators may contact designated computer staff 
directly for technical assistance. 

This direct access is provided only to designated Technical 
Coordinators. If you are considered to be the technical 
person in your department and wish to be on the list of 
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people who can use this service, please contact Phil 
Kachelmyer at 625-6821 or via E-mail at 

phk@boombox.micro.umn.edu. 

Other May 27 Meeting Highlights 
Oth.er problem areas that Technical Coordinators have 
found were also discussed. 

Thin versus 10BaseT 
Thin Ethernet networks have proven to be a source of 
many problems because it is often very difficult to track 
down and fix problems. 10BaseT (or twisted pair) Ether
net is the preferred and recommended topology for all new 
networking installations. The maintenance costs of thin 
Ethernet may even make it cost effective to switch to 
10BaseT now. 

Security 
Many departments are concerned about the physical 
security of their equipment in public areas. They also feel a 
need for better backup systems. 

Wise Use of Computer Tools 
Despite the growing use of computers throughout the 
University, some coordinators find that it is difficult to get 
their users to try new things with their computers. As a 
result, the users sometimes do not make the best use of the 
tools that are available to them. 

Support and Budget Cuts 
Users are concerned about continuing support from the 
people they have relied on for assistance through the years. 
With the mounting University-wide and state-wide budget 
problems, they fear that support might be reduced or 
eliminated. 

A problem that seems to be common among all Technical 
Coordinators is that there is too much to be done in too 
little time with too few resources. Despite these problems, 
virtually all of the coordinators enjoy their work and feel 
that they are contributing to the general good of the 
University community. 

Computer and Information Services initiated the Technical 
Coordinator program to help these people make more 
effective use of their time. 

The discussion at this meeting opened many new avenues 
of communication and pointed out places where Technical 
Coordinators can find solutions to problems both here at 
the University and elsewhere. It helps to know where we 
all can turn for additional help when it's needed, and these 
groups of Technical Coordinators are loaded with talented 
people. 

Next Meeting: July 15 
Our next MicroLAN meeting will be on July 15 at 1:30. 
The place will be announced to the tc-microlan E-mail list 
in advance of the meeting. 

If you are interested in joining the forum, send an E-mail 
note to 

tc-microlan-request@mail.unet.umn.edu 

asking to be added to the list. 

• News continued 
0 increasing awareness by top management of the 
strategic potential ofiT; 

0 transition from a conventional "computer center" 
approach to an "information utility" characterized by 
distribution of resources to users and growth of service 
functions; 

0 expansion of the administrative computing services 
client base to faculty and students, with development of 
innovative uses of new technologies to cut costs; 

0 increasingly sophisticated expectations by users, with 
demand for standardized interfaces and software 
compatibility- and a widening gap between "haves" 
and "have nots;" 

0 wider use of computing in the classroom: interactive 
multimedia, satellite broadcasts and video teleconfer
encing for distance education, incorporation of"out
side" expertise into the curriculum; 

0 growing importance oflarge-scale networks for 
global access to scholarship, communications, and 
commercial activity; increasing importance oflibraries in 
implementing network strategies for the institutions 
they serve; and 
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0 evolution of organizational structures and culture 
away from traditional hierarchical patterns, toward 
flexible, teamwork-oriented patterns which cross unit 
boundaries with focus on problem solving and client 
service. 

From this article we can conclude: 

l. We're definitely not alone. Other campuses are dealing 
with the same issues. 

2. We're on the right track. Our own internal planning 
processes recognize the same issues and are identifying 
similar strategies for moving to meet the changing needs 
for access to computing and information resources. 

3. We need to move aggressively ahead. Other universities 
are being very aggressive in utilizing the technology in 
teaching, research and outreach - as well as in the adminis
tration of the University. To be competitive we must 
aggressively move forward to meet the challenge. 

(The University of Minnesota is a longtime member of 
CAUSE, an international non-profit association for the 
management ofinformation technology in higher educa
tion. Anyone from a member campus may use the 
association's resources. For information on CAUSE 
services and programs, you can send internet E-mail to 
info@CAUSE .colorado.edu.) 

T Don Riley Given 
Distinguished Service Award 
On June 5, 1992, Donald R. Riley, Professor of Mechani
cal Engineering and Acting Associate Provost for Academic 
Affairs with Special Responsibility for Computing and 
Information Services, was awarded The George Taylor 
Distinguished Service Award for the Institute ofTechnol
ogy at the University of Minnesota. The award states: 

Don Riley's efforts to improve the computational 
environment available for research and education 
extend beyond his department to the Institute of 
Technology and to the University at large. He has 
enthusiastically promoted cooperative efforts be
tween the University, industry, and government to 
improve technology in the State of Minnesota. 

Congratulations Don. 

T New IBM PS/2s 
In the last several months IBM introduced some new 
Personal System 2 microcomputers. 

Desktop PS/2s: 56SX, 56SLC, 57SLC 
The 56SX, 56SLC, and 57SLC are designed to sit horiwn
tally or vertically on a desktop or floor. All come with the 
newer 2.88MB floppy disk drive and support IBM DOS 
5.0. Most of the configurations come with OS/2 (Operat
ing System/2) installed rather than with IBM DOS; they 
all come with IBM's 101-key enhanced keyboard. 

As you can see from Table 1, the machines are similar in 
many ways. To understand the differences between the 
386SX, 386SLC, and other microprocessors, see Computer 
Basics: IBM and ZEOS CPUselsewhere in this newsletter. 

The three machines have bays that will support direct 
access storage devices (DASD), such as 3.5-inch or 5.25-
inch hard disks, floppy disks, and CD-ROMs. 

57SLC Bundles 
The 57SLC is also available packaged with IBM's 8515-
021 (14-inch, $570) color display and other options. 
Details are in our handouts and on Gopher (Computer 
Consultant). 

57 SLC Bundle 
3A1 
3M1 

Discount Price 
$3999 
$6599 

Upgrade for 56SX and 57SX 
Models 56SX and 5 7SX can be upgraded to the perfor
mance level of the SLC by adding IBM's Cache Processor 
Option (Model1231, Part 6451231). Its educational 
discount price is $499. 

You install this option in the machine's math coprocessor 
socket. It includes a 20MHz 386SLC with an 8KB 
memory cache. 

Portables: N51 SX, N51 SLC, CL57 SX 
The N51 SX, N51 SLC, and CL57 SX are notebook size 
computers that come with a built-in keyboard. Table 2 
lists distinguishing features and their discount prices. The 
N51 SX is available for test drives in the Shepherd Labs 
Microcomputer HelpLine. 
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Table 1: PS/2 56SX, 56SLC, 57SLC Configurations 

Model 56SX 56SX 56SLC 56SLC 57SLC 57SLC 
8556-043 8556-045 8556-055 8556-059 8557..()55 8557..()59 

Price $1756 $1939 $2278 $2579 $2556 $2857 

System 
• 80386SX CPU y y N N N N 
• 80386SLC CPU N N y y y y 

• Speed: 20MHz y y y y y y 

Memory 
• Installed, 4MB y y y y y y 

• Maximum, 16MB y y y y y y 

• 2MB, 4MB, and 8MB 70ns SIMMs only y y y y y y 

(8MB SIMMs do not provide interleaving) 

Drives 
• Hard Drive (MBjmegabytes) 40 80 80 160 80 160 
• 3.5-inch, 2.88MB Floppy Drive y y y y y y 

Slots and Ports 
• Expansion: Micro Channel 3 3 3 3 5 5 
• Total bays for internal ljO (DASD) devices 2 2 2 2 4 4 
• Ports: serial, parallel, mouse, SCSI y y y y y y 

Video 
• Built-in VGA Card (Adapter) y y y y y y 

• Monitor must be purchased separately y y y y y y 

Software 
• OS/2 version 2.0 preinstalled N* y y y y y 

Misc. 
• IBM Mouse N y y y y y 

• Ships with stand for vertical orientation N N N N y y 

* For model 8556-043 you must purchase the IBM DOS or OS/2 operating system separately. For more information on 
operating systems see Operating Systems: Sloppy Disks and Ornery Systems? elsewhere in this newsletter. 

All three portables have 84 normal-size keys, including an 
embedded numeric keypad. The CL57 has a built-in track 
ball for applications that require a mouse-type device; it 
also comes with a carrying strap. 

The N5ls come with a 9.5-inch monochrome LCD (liquid 
crystal display) capable of displaying 32 shades of gray. 
The CL57 has a color screen; it comes with a 10.4-inch 
active matrix, thin film transistor (TFT) LCD. They all 
have a port you can use to plug in a VGA monitor. When 
this video port is used, the built-in display is disabled. 

None of these portables comes with an operating system, 
such as IBM DOS. You can purchase IBM DOS 5.0 at the 
Computer Desk in Williamson Hall for $99. All three 
support IBM DOS 3.3, 4.0, and 5.0. 

Power Considerations 
All three portables support a sleep mode that conserves 
battery power. IBM's NiMH Battery Pack II contains two 
batteries. To change the battery without disrupting the 
application you're currently using, you change one battery 
at a time. 
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Table 2: New PS/2 Portables 

Model N51SX N51SLC 
8551-033 8551-025 

Price $1689 $2471 

System 
• CPU 80386SX 80386SLC 
• Speed, MHZ 16 16 
• Coprocessor socket N N 

Memory 
• Installed, MB 2 2 
• Maximum, MB 10 10 
• Sockets 1 1 

Drives 
• Hard Drive, MB 40 80 
• Roppy Drive, 3.5-inch, 1.44MB y y 

Physical 
• Horizontal and Vertical 8.3 X 11.7 8.3 X 11.7 
• Thickness 2.1 2.1 
• Weight (pounds) 6.2 6.2 

Other 
• Battery Life (hours) 1.5 to 2 1.5 to 2 
• AC adapter 1 1 

Ports 
• Serial y y 
• Parallel y y 
• VGA y y 
• Pointing Device/Numeric Keypad y y 
• External Expansion y y 
(for communications cartridge) 

Floppy Drive and Disk Compatibility 
IBM's new 2.88MB 3.5-inch floppy drive is also compat
ible with 720KB and 1.44MB floppies. The IBM and 
ZEOS 1.44MB drives can write to and read from 720KB 
disks but not 2.88MB disks. 

Table 3 shows the formatted and unformatted capacity of 
the three kinds of 3 .5-inch diskettes. Although the 
Computer Desk does not stock the 4MB disks, you can 
order them elsewhere, for example from Sears Business 
Center. The retail price for a box often is about $100, but 
discounts are frequently available to people affiliated with 
the University. 

CL57SX 
587~a16 

$4496 

80386SX 
20 

80387-20 

2 
16 
2 

80 
y 

10.9 X 12.8 
2.8 

11 (with battery back) 

1 
1 

y 
y 
y 
y 
y 

OS/2 Version 2.0 
OS/2 has a graphical user inter
face. Version 2 allows you to use 
IBM/MS-DOS and Windows 3.1 
and 3.0 software as well as software 
designed to operate under OS/2. 

You can test drive OS/2 in the 
Microcomputer HelpLine in 
Shepherd Labs; it's installed on an 
IBM PS/2 Model95. 

Minimum Requirements 
Its minimum requirements are: 
0 an 80386SX microprocessor 
04MBofRAM 
0 15-60MB of free disk storage 

space 

IBM notes that "some typical 
application scenarios require 
significantly greater amounts of 
memory and DASD storage." 

If you plan to run just DOS 
software, you probably need less 
storage space. For other applica
tion scenarios, 60MB of storage 
space and 4MB of RAM may be 
very inadequate. 

Table 3: IBM 3.5-lnch Floppy Disks 
Unformatted Capacity 1MB 2MB 4MB 
Formatted Capacity 720KB 1.44MB 2.88MB 
Book Center Price 
0 box of 10 $7.90 $12.30 na 
Oeach .79 1.23 na 

Although some computer setups allow you to format a 
1MB disk at 1.44MB, doing so creates unreliable storage 
disks. To get 1.44MB storage capacity, always purchase 
2MB disks, also called "high density." 
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'Y ZEOS Model 486SLC-25 
ZEOS recently announced a new line of computers with a 
486SLC chip running at 25MHz. Five configurations of 
this model are shown in Table 4. 

The ZEOS 486SLC comes with this warranty: during the 
first six months that you own your system, if your 
486SLC-25 does not work with the top 100 selling 
software titles, ZEOS will replace the SLC PC with a 
comparable ZEOS 486SX system, free. 

Intel SLC and Other Processors 
For an overview and comparison of various microproces
sors, see Computer BMics: IBM and ZEOS CPUselsewhere 
in this newsletter. 

Table 4: ZEOS Model 486SLC-25 

System: 
• Cache: 
• Speed: 
• Maximum Memory: 
• Bus Architecture: 

Power Supply: 

486SLC CPU 
128K 
8/25 MHZ 
16MB 
EISA 

200 watt, 

Keyboard: 
switchable between 115/230V 
Reduced size (RS) keyboard 

Package #1 
Price $1.1.35.25 

Memory, Installed (53 ns DRAM): 512KB 

Hard Drive, IDE: 42MB 

Floppy Drives: 
• 5.25-inch 1.2MB or 

• 3.5-inch 1.44MB 

Monitor: 14-inch 
• monochrome flat screen 

• monochrome * 
• color: 1024x768 non-interlaced VGA * 
* with tiltjswive/ base 

Video Card 
• Hercules Graphics Yes 

• Diamond Speedstar HiColor VGA 
with 1MB RAM and Sierra DAC (32,000+ colors) 

Software 
• DOS 5.0 No 

• QBasic No 

• Windows 3.1 No 

• Choose two: No 

a) Ami Pro 2.0; b) Lotus for Windows; or 
c) Freelance Graphics for Windows 

• Microsoft Mouse No 

#2 

Case: Seven-bay desktop case 
with two cooling fans 

lnput;Output ports: Two serial 
One parallel 
One game 

Expansion Slots: Seven 16-bit 
One 8-bit 
(seven slots free) 

#3 #4 #5 
$1325.25 $1705.25 $1895.25 $2180.25 

1MB 2MB 4MB 8MB 
42MB 42MB 107MB 130MB 

1.2MB or Yes Yes Yes 
1.44MB Yes Yes Yes 

VGA 
Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

No Yes Yes Yes 

No Yes Yes Yes 

No Yes Yes Yes 
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T Mac Quadra 950 
Apple recently added the Quadra 950 to their Macintosh 
family. It has a 68040 microprocessor and is Apple's most 
powerful Mac. The Quadra 900 (which was introduced in 
October 1991) is no longer available. At press time we did 
not have a 950 available for test drives. 

Table 5 shows the Quadra 950 configurations available at 
the Computer Desk. These configurations come with 
System 7.0.1 and HyperCard 2.1 but no other software. 
The Quadras also come with Apple's standard keyboard. 
For an extra $60, you can substitute the extended key
board (with F1-F15 keys) for the standard keyboard. 

Table 5: Quadra 950 Configurations 

Apple Part M6710LL/A M6720LL/A M6730LL/A 
Discount Price $4960 $5840 $6320 

Hard Disk (MB) none 230 400 
Memory (RAM) 8MB 8MB 8MB 

The 950 is similar to the Quadra 900 but is 
• faster (33MHz versus 25MHz) 
• comes with more video RAM (1MB versus 512K) and 
• its built-in video adapter supports more monitors. 

New to the 950 is an electronic key lock for security. 

The 950 comes with the familiar Quadra interfaces, ports, 
and expansion slots shown in Table 6. Like the Quadras 
700 and 900, the 950's international power supply auto
matically configures itself when you plug it into different 
line voltages. 

Table 6: Interfaces and Ports for Quadra 950 

Exterior Connections 
0 Apple Desktop Bus (for example for keyboards) 
0 8-pin Serial (RS-422/RS-232) 
0 SCSI Bus Interface 
0 Apple AUI-15 Ethernet 
0 Video Port 

0 Stereo Sound Output 
0 Sound Input for Monaural Sound 
0 Dual Mono Line Input Ports 

Expansion Slots 
0 68040 Processor-Direct 
0 NuBus 

Number 
1 
2 
1 
1 
1 

1 
1 
1 

1 
5 

For additional information, consult our Apple Macintosh 
Computers handout. Paper handouts are available at all 
Microcomputer Help Lines, and electronic versions are 
available on Gopher (Computer Consultant). 

Upgrade for 900 
At press time we did not have information on the Quadra 
900 to 950 upgrade. 

Memory 
Memory expansion options for the 950 are the same as for 
the 900. Both have slots for 16 SIMMs (Single Inline 
Memory Modules) and can use 80 nanosecond 1MB or 
4MB SIMMs. On the Quadra 950, 8 slots are filled with 
1MB SIMMs; 8 slots are empty. SIMMs must be installed 
in sets of 4. 

Video 
The Quadra 950's built-in video circuitry supports more 
monitors than the 900, including non-Apple monitors such 
as VGA and SVGA. The 950's support for Apple monitors 
is shown in Table 7. 

Table 7: Quadra 950 Video Support 

Bits per pixel 

0 With 1MB VRAM 
8 
4 

0 With 2MB VRAM 
24 

Upgrading Video RAM 

Monitors 

Monochrome 
12-16" 

15" portrait 

Monochrome 
12-16" 

Color 
12-16" 

21" 

Color 
12-16" 

To upgrade the Quadra 950 from 1MB VRAM to 2MB 
its four free VRAM slots must be populated with 80ns ' 
256K SIMMs. Since the 950's VRAM slots are located 
under the power supply, they're difficult to access. 

Non-Apple Monitor Suppon 
The ?SO's built-in frame buffer supports several non-Apple 
mom tors: 
0 VGA and Super VGA (800 x 600), 
0 broadcast standards such as NTSC and PAL for inter

laced displays, and 
0 some 19-inch monitors. 
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Because the video chip on the 950's main logic board 
provides NTSC and PAL timing, connecting a television 
display to the 950 is less expensive than in other comput
ers. However, to connect the 950 to a television, you need 
a special video adapter box. RGB signal conversion to a 
composite signal for NTSC and PAL is provided by third 
panics, such as Truevision, RasterOps, and Computer 
Friends. 

Convolution is included as an option for NTSC and PAL· 
it reduces the flicker when using interlaced monitors. In ' 
24-bit mode, convolution is an option for black-and-white 
mode; it's not available for color. 

Convolution 
Convolution is a way of managing screen flicker. It was 
introduced in 1990 on the Macintosh Display Card 8•24 
as pan of the function of the CLUT/DAC chip. 

In more detail: convolution runs every pixel through a 
formula that averages the pixel with its neighboring pixels. 
The formula follows a 1:2:1 ratio, where the current pixel 
value is given twice the weight of its neighbors above and 
below. Convolution causes a blurring effect between scan 
lines. This results in horizontal lines including at least a 
ponion of the scan lines above and below its own scan line. 
Flicker is avoided because a portion of the horiwntalline 
remains visible during display of both the odd and even 
fields. 

Convolution is automatically turned on where appropriate. 
If the Quadra 950's built-in video is driving an interlace 
display in 24-bit mode, convolution is disabled. It is 
enabled if the card is driving an interlace display in 8-bit 
mode or a lesser pixel depth. 

Central System News 

Bid NOS Goodbye 
The CYBER CA Goes June 30 
This is our last call! 

As we have been telling you for over a year, 
we will discontinue our NOS service on the 
CYBER CA on June 30, 1992. 

Please finish converting your CA projects as soon as 
possible. You mustconven all your CAfiles and tapes to 
other systems before June 30. After that date you will not 
be able to access any CA files and tapes, nor will you be 
able to use punch cards. 

The on-line document 

WRITEUP,NOSCONV 

contains information on convening projects, converting 
CYBER tapes, and transferring files. If you need help, call 
Software Services at 625-2303. 

Conversion accounts are still available to enable you to 
inexpensively conven your projects to our other central 
systems. Call626-0200 if you need one of these special 
accounts. 

No new conversion accounts will be opened after June 29. 

Your Tape Charges Will Continue! 

0 
Many CYBER CAusers still have tapes 
stored in our Tape Library. Please remem
ber that, even if these tapes are no longer 
of any use to you, you will be charged for 
storing these tapes after June 30. 

If a tape is no longer of any use to you, call our Tape 
Librarian at 626-1838 and have the tape withdrawn from 
our library and returned to you. If a CYBER tape does 
contain valuable information, you should conven the tape 
to another system immediately. 

We recommend that you keep your useful tapes in our 
Tape Library. Our Library is a climate-controlled environ
ment, and we exercise all library tapes regularly to keep 
them usable. 
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June 30 Shut Down: 
Versatec Plotter June 1992 

June 30: 
Grant Accounts Expire 

When the CA CYBER is discontinued 
on June 30, our Versatec color plotter 
service will also be disconnected. Our 
records indicate this plotter is cur
rently only being used by our own 
department and CYBER users from 
two departments. Since usage is 
negligible, we are no longer able to 
justify the maintenance costs. 

s M T W T F s If you have a grant account on a 
central system, NOW is the time to 
renew your account for fiscal year 
1992-93. Most grant account owners 
should have already received a 
reminder and a renewal form in the 
mail, since all grant accounts expire 
]une30. 

1 2 3 4 5 6 
7 8 9 10 11 12 13 

14 15 16 17 18 19 20 
21 22 23 24 
28 29[30J 

If our plan to disconnect the Versatec plotter will cause 
you difficulties, please contact Mike Frisch at 625-5830. 

Update: Central System UNIX Service: 

• • ..-...st...f 
EPX r 
Central System 

In April, we announced that the 
ENCORE (UX) computer is 
being replaced with a Control 
Data Corp. computer running the 
Berkeley 4.3 and System 5 UNIX 
systems. The node name for this 
UNIX machine is 

epx.cis.umn.edu 

Try the EPX System With Your UX IDs 
Research and outside accounts can access the EPX 
system with their UX user names and passwords. 

If you have not tried, please take time now to log in to 
your EPX account. If your password does not work, 
please call the central system help desk at 626-5592. 

Copy Files From UX to EPX 
After logging into your EPX account, copy your files off 
the UX account by doing the following: 

cp -rp /ux/dept/username/* 

- dept is derived from the pwd command from your 
login directory on UX. For example, receiving 

/home/fw/fqd6450 

25 26 27 

Mail your completed renewal form to us immediately to 
avoid a lapse in service. If you did not receive a grant 
renewal form for FY 1992-93, call the central system help 
desk at 626-5592. 

on UX would have you type the following cp command: 

cp -rp /ux/fw/fqd6450/* 

This cp command will copy all the files through all the 
directories except the dot files. 

Conversion Help 
Your .login and .cshrc files will need to be changed. 
There are also some path changes that need changing. 
To review specifics, please see the document 

help convert 

To Forward Your Mail to EPX 
Finally, you will need to create a forward file with one 
line of text that sends mail, until June 30, to the EPX. 
The syntax should be as follows: 

username@epx.cis.umn.edu 

where the username is your login name. 

Conversion Questions: 626-5592 
If you have questions, please feel free to call the central 
system help desk at 626-5592. 

Please take time now to log in to your EPX account. 
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Book Center Notes 

The offers listed here are made to University 
departments, employees, and students, and are 
subject to the eligibility rules of the Micro
computer Discount Program. If you have ques
tions about availability, phone the Computer Desk 

in Williamson Hall at 625-3854. The Computer Desk is 
open Monday-Friday from 8:30am to 5:30pm. 

Those with access to electronic mail and the University's 
internet can get product and price change bulletins for the 
products sold through the Computer Desk. To be added 
to the mailing list, E-mail a request to: 

request@boombox.micro.umn.edu 

Once you are on the mailing list, you will receive notifica
tion via E-mail as soon as we have new prices or products. 
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T Handouts, Sales Tax, Credit Cards 
Individuals must add 7% sales tax to all prices listed here or 
in our handouts. University depanments do not have to 
pay sales tax. You can charge your purchases on your 
MasterCard and Visa accounts. 

For more complete descriptions of the hardware products 
listed here or of those available through the discount 
program, pick up one of our handouts. Paper handouts are 
available at all Microcomputer HelpLines. Electronic 

Personal LaserWriter NT 
$1025 while supplies last. 

- - -

6 

I I I I I 1 I I I I I 1 1 

versions are available from the Computer Consultant 
(gopher). Our current handouts are: IBM PS/2 Comput
ers, ZEOS MS-DOS Compatibles, Printers for IBM-Compat
ible Computers, Apple Macintosh Computers, Macintosh 
Printers and Peripherals, NeXT, and Networks. Some 
specialized handouts are also available from the Micro
computer Help Lines. 

T Price and Package Changes 
Below are recent price and/or packaging changes to 
products sold through the Microcomputer Discount 
Program. More complete product and packaging descrip
tions are available in our handouts. 

Apple 
The Quadra 900 has been discontinued. Some of the 
Apple products listed below are available only while 
supplies last. 

Part/Model Description 

Personal Laser Writer NT * 
(cable not included) 4ppm, 2MB RAM 

Software 
M1269LL/A 

Mac 1/ci* 
OM5722LL/A 
0 M5743LL/A 

Quadra 700 
0 M5923LL/A* 
OM5729LL/A 

* while supplies last 

IBM 

Quick Time Starter Kit 

MemoryjHard Disk 
5/160 
5/230CPU 

Memory/Hard Disk 
4/160 
4/230 

New Price 

$1025 

$125 

$3200 
3395 

$4285 
4495 

Previously all IBM personal computers sold through the 
discount program came with IBM DOS. Now the con
figurations may come with OS/2 or no operating system 
software. When the machine does not come bundled with 
an operating system, its hard disk is unformatted. (For 
background information see Operating Systems: Sloppy Disks 
and Ornery Systems? elsewhere in this newsletter.) 

PS/2 Model Memory/Hard Disk New Price 

40SX 
08540-040 2/none $1067 

08540-043 2/40 1292 

08540-045 2/80 1472 

0 various bundles see handouts 
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57SX 
08557-045 
08557-049 

70 
08570-081 
08570-161 
08570-a16 

L40 SX laptop 
08543-044 

4/80 
4/160 

4/80 (20MHz) 
4/160 (20MHz) 
4/160 (25MHz) 

2/60 

$2217 
2517 

$2205 
2577 
3285 

$1474 

L40 SX options Old New 
0 2MB Memory Option Kit $ 415 $161 
0 4MB Memory Option Kit 825 300 
0 8MB Memory Option Kit 1645 589 
0 Internal DatajFax Modem 405 236 
0 Car Battery Adapter 165 105 
0 prices on other L40 SX options were also reduced 6-52% 

ZEOS 
There's a change in how ZEOS orders are processed. To 
assure that you obtain the additional discount ZEOS gives 
to the University, send your orders directly to the Com
puter Desk. This change applies to orders for depanments. 

'Y Apple Multi-Media Special Orders 
The multi-media bundles listed below are available from 
May 18th until August 15, 1992 as special orders. To 
place the order, the Computer Desk requires a $100 non
refundable deposit. 

These bundles include QuickTime, Adobe Persuasion, 
Premiere, a Super Mac Video Spigot Card, and manuals. 
All items are pre-installed. Software disks and video cable 
are not included; however, master disks will be available at 
no cost to those customers who register their software. 

Model 

Quadra 700 

Configuration 
Memory/Hard Disk 

Special 
Price 

0 K0101LL/A *4/80 $ 4190 
0 K0102LL/A *4/230 4595 
0 K0092LL/A *4/400 5065 
* Premiere can be run with 4MB by using virtual memory. To 

obtain improved performance, add additional memory. 

Quadra950 
0K0104LL/A 
0K0104LL/A 

8/230 
8/400 

$5959 
6925 

'Y Math Coprocessors 
Numeric (math) coprocessors can work along with your 
computer's microprocessor to increase the speed and 
precision of arithmetic, logarithmic, and trigonometric 
functions. However, not all software can take advantage of 
the computational abilities of a coprocessor. Programs that 
tend to take advantage of math coprocessors include 
spreadsheet, statistical, font-scaling, and CAD (Computer 
Aided Design) software. 

Coprocessors for Classic II and LC II 
We're carrying math coprocessors for the Macintosh 
Classic II and LC II (but not the original Classic or LC). 
Both coprocessors are from PSI. Their $85 discount price 
includes installation. 

IBM PC/AT 80287 Close Out: $85 
We're closing out our supply oflntel PCNC 80287 6MHz 
coprocessor chips for the IBM PC/ AT. While supplies last 
you can purchase these chips for $85. 

Please note: all sales of these IBM PC/ AT chips are final. 

'Y Macintosh LC II Expansion Slot 
The LC II has one expansion slot. The coprocessor from 
PSI (announced above) uses this slot for the math 
coprocessor. 

The Mac LC's expansion slot will also accommodate an 
Apple He card that enables the LC to run most software 
developed for the Apple He computer. However, the 
Apple He card currently will not work in the LC II. Apple 
plans to distribute a ROM (Read Only Memory) upgrade 
that will make the Apple He card compatible with the Mac 
LCII. 

Many boards designed for the Mac LC work, without 
modification, in the LC II, such as Asante's Ethernet cards. 
However, Apple's Ethernet LC card will not work in the 
LC II without a ROM upgrade. Apple plans to distribute 
a ROM upgrade that will correct this incompatibility. 

We will announce Apple's ROM upgrade in this newsletter 
when it is available. 
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'Y Specials: Classic II, Selected Software 
The special Macintosh Classic II and Claris software prices 
listed below began in May during IT Week and will 
continue while supplies last. Here are the deals: 

Price 
Classic II, Special RAM Hard Disk Special Normal 

M1540 2MB 40MB 
M1543 4MB 40MB 
M1542 4MB 80MB 

Clarls Software Special Price 

MacDraw Pro 
CAD 

'Y Microsoft Upgrades 
Excel 4.0 for Mac 

$75 
$65 

$950 $1020 
999 1135 

1149 1245 

Normal Price 

$150 
105 

The Computer Desk has version 4 ofExcel for the Macin
tosh in stock and hopes to have the upgrades in stock by 
the time you read this. Regardless of which version of 
Excel you own, you can upgrade to version 4 for $99. If 
you purchased Excel on or after February 15, 1992 the 
upgrade is free. 

Obtaining the Excel Upgrades 
To obtain the upgrades, you must bring your master disks 
to the Computer Desk. If you qualify for the free upgrade, 
you must also bring dated purchase information. Although 
the Computer Desk can order free upgrades, they involve 
different paperwork than normal purchases. So, before you 
stop in to pick up a free upgrade, it is wise to call the 
Computer Desk at 625-3854 to be sure they're in stock. 

Contacting Microsoft: 800/426-9400 
For more information on Microsoft upgrades, you can 
con tact Microsoft at 800 I 426-9400. Identify yourself as 
an individual user. 

If you order the Excel4.0 for Macintosh upgrades from 
Microsoft, add $7.50 for shipping and handling to the $99 
upgrade price. 

For Departments: 10-Pack Upgrades 
If your department ordered a 10-pack of any Microsoft 
product, when an upgrade to that product is available, you 
can upgrade to the newest version for a reduced price. For 

example, departments that ordered 10-packs ofExcel for 
Macs or IBMs, can upgrade to version 4 for $300. 

Obtaining the 10-packs: 800/227-4679 
Microsoft has special procedures for obtaining these 10-
pack upgrades: 
0 order through Microsoft by calling at 800/227-4679 

and identify yourself as an educational user 
0 include a University Purchase Order with the order 

Your order should include: l) a contact name; 2) daytime 
phone; and 3) format, for example IBM/MS-DOS 5.25-
inch or Macintosh. 

The dates for free upgrades are the same for those who 
purchased individual copies or 10-packs. Any no-charge 
upgrade request must be accompanied by two things: 
0 dated proof of purchase information 
0 a check or credit card number to cover shipping and 

handling (S&H) costs (Microsoft does not accept 
University Purchase Orders for fees under $50). 

It is wise to call Microsoft to verify current S&H costs. 
For the Excel4.0 upgrade those costs are $7.50. 

The ordering information, purchase order, and/or check 
for 10-pack upgrades should be sent to: 

Educational Sales, Department 1121, Microsoft Corp., 
10 NE Microsoft Way, Redmond, WA 98052-6393 

'Y Close Out: Old Hewlett-Packard Fonts 
Font packaging for HP's laser printers has changed. The 
fonts listed below originally sold fOr about $100. The 
cartridges are compatible with the LaserJet Plus through 
the LaserJet IIISi. If your software supports these fonts, 
you may want to take advantage of our close out prices. 

Each cartridges in the HP 92286 series is $35: 
A(Courier); C (International!); D (Prestige Elite); H 
(Legal Courier); L (Courier Portrait and Landscape); P 
(Times Roman); Q (Memo l); X (EAN/UPC/OCR-B), 
T (Taxes). 

The HP soft fonts listed below are $20. The 33412 series 
disks are 5.25-inches. 

33412AE; 33412EA (Prestige Elite); 334l2DC (Presen-
tations/Letter Gothic); 33406a and 334llDA. 
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Help: Computer and Information Services 
Consulting Service Phone Help Line Hours 

Computer Services Information Une 625-1555 
If you do not know which computer service phone number to call, dial the Computer Services Information Line. 

Central System Computers 
To use these systems, you need a user name and password, which you get when you establish an account. Qualified users 
can apply for grants to handle some computing related costs. To talk to a consultant in person, call for exact location. 

Machine ID *(ENCORE UX and CYBER CA service ends June 30, 1992) 
0 CYBER ....................... NOS/VE, NOS, EP/IX, MEDLINE ... 626-8366 ..... Monday-Friday 9 am to 4 pm 
0 IBM ............................ CMS .......................................... 624-6235 ..... Monday-Friday 9 am to 4 pm 
0 VAX, ENCORE, CYBER .. CA*, UX*, VX, VZ, EP/IX ............. 626-5592 ..... Monday-Friday 8:30am to 4:30pm 

1 Nicholson Hall Walk-in Consulting .................................................... Monday-Friday 10 am to 4 pm 

LUMINA 
If you have trouble connecting to LUMINA call ........................ 626-2272 ..... Monday-Friday 8:30 am to 4:30 pm 

Microcomputers and Workstations 
Software, hardware, peripherals, local area networks ............. 626-4276 ..... Monday-Friday 9 am to 4 pm 

0 East Bank .................. 152 Shepherd Labs .................... above ........... Monday-Friday 9 am to 4 pm 
0 West Bank .................. 93 Blegen .................................. above ........... Tuesday and Friday 1-4, Thursday 9-noon 
0 St. Paui ...................... 99B Coffey Hall .......................... above ........... Monday and Friday 9-noon, Wednesday 1-4 pm 

Central System, Microcomputer, and Wori<station Consultants: B. Alberti, F. Anklesaria, R. Baird, J. Bergman, T. Bonfiglio, S. Brehe, S. Collins, 
S. DeJarlais, M. Dunham, P. Goblirsch, G. Gonzalez, C. Griese!, S. Hakomaki, S. Hickman, M. Hu, J. Jabr, J. Jannett, D. Johnson, P. Kachelmyer, 
M. Kelleher, D. Larsen, J. Larsen, J. Larson, P. Lindner, M. McCahill, P. Oberg, K. Olson, N. Ostrom, J. Pearson, K. Pearson, C. Plaisance, 
E. Schleske, C. Squires, K. Teder, E. Thayer, A. Thomas, H. Tonsky, D. Torrey, S. Traxler, L. von Munkwitz-Smith 

General Information 
Acting Associate Provost with Special Responsibility for 
Computing & Information Systems on the Twin Cities Campus 

Donald R. Riley ............................................... 626-9816 

Computer and Information Services 
Distributed Services and Planning ................ Shih-Pau Yen 
Engineering Services ........................................ Don Clark 
Networking Services ............................ Lawrence Liddiard 
Software Services and Operations ................... Lee Croatt 
St. Paul Services ............................................ Mel Sauve 

Adaptive Technology Services (voice) ........................ 6-0365 
(TDD) .................................................................. 4-4037 

Central System Accounts: 
VX, VZ (UX and CA go in June 1992) ..................... 6-5592 
NOS/VE, NOS, EP/IX, MEDLINE ........................... 6-8344 
IBM CMS ............................................................ 4-7788 

Data Entry Services, Minneapolis ............................. 6-8351 
St. Paul .............................................................. 4-7297 

Equipment Repair and Warranties (Engr. Serv.) ......... 5-1595 
Faculty Resource Center .......................................... 6-1090 
Network Services, Network Addresses, 130 Lind ....... 5-8888 
Software Services ................................................... 5-2303 
Tape Librarian at Lauderdale Computer Facility ......... 6-1838 
Training, Course Registration, 190 ShepLab ............. 5-1300 

Other Departments 
Electronics Desk, Williamson Hall Book Center ...... 625-3854 
Telecommunications, Networking Services: 

Information ......................................................... 6-7800 
Repair ................................................................ 5-0006 

Access Information 
~ Internet addresses. 
~ Terminal settings for dial-up 

access to these systems are 
8-1-N (8 data bits, 1 stop bit, 
no parity) unless otherwise 
noted. The phone number 
you use may depend on the 
modem's bps (bits per 
second) or baud rate. 

i> Dial-in Server: 626-0300, 
-1200,-2400,-9600 (at 
9600 V.32 standard and 
MNP level 5 error correc
tion). Telecomm supports 
8-1-N serial access to the 
TCP /IP network at 300, 
1200, 2400, and 9600 
bps. 

LUMINA: 300/1200/2400 .......................... 625-6009 ~ 
__________________ LUMINA.LIB.UMN.EDU $ 

UX, VX, VZ, CA, INFO (VX) 
300, 1200, 2400, 9600 ............ see Dial-in Server ~ 
300/1200/2400 at 7-1-even ................ 626-1630 ~ 
___ UX or VX or VZ orCA. ACS. UMN. EDU $ 

NOS, NOS/VE, EP /IX, MEDLINE (NOS/VE) 
300/1200/2400 ·············· ................... 625-1445 ~ 
up to 19.2 campus data phone line ........... 3-2400 ~ 
_____ NOS or NVE or EPX. HSCS. UMN. EDU $ 

IBM CMS at 7-1-even 

1200/2400 ......... ····· ········ ··················· 624-4220 ~ 
up to 19.2 campus data phone ................. 4-4220 ~ 
__________________ VMl . SPCS. UMN. EDU $ 

EP/IX: 300, 1200, 2400, 9600 ........ see Dial-in Server ~ 

--------------EPX.CIS.UMN.EDU $ 

Computer Consultant (log in as gopher) 

300, 1200, 2400, 9600 ............ see Dial-in Server ~ 

CONSULTANT.MICRO.UMN.EDU $ 



Please be legible. Help us keep our costs down by using a campus mailing address whenever possible; thanks. 
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The University of Minnesota is 
committed to the policy that all 

persons should have equal 
access to its programs, facilities, 

and employment without regard 
to race, color, creed, religion, 

national origin, sex, age, marital 
status, disability, public assis

tance status, veteran status, or 
sexual orientation. 
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Free E-mail Services (also see Book Center Notes) 
0 We receive notices of software and hardware fixes, seminars, helpful hints, and various 

computer related items from many sources. This information may be of immediate impor
tance or interest to the University community. To make this information available in a timely 
manner, we periodically send out E-mail "news" bulletins. To subscribe to this service, send 
E-mail to: news-request@boombox.micro. umn. edu 

0 POPmail users can receive notices about updates and upgrades by sending E-mail to: 
popmail-news-request@boombox.micro.umn.edu 

0 Our Vacation/Sick Leave software users can join a forum that includes update information 
and usage hints by sending E-mail to: VSL-news-request@boombox.micro. umn. edu 
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The Duplicate Problem 
Dear Reader, we need help 

eliminating duplicates from our 
mailing list. Minor differences in 
addresses and names frequently 

prevent us from automatically 
eliminating duplicates. When you 

receive an unwanted duplicate, 
mail or fax us the mailing label or 

call612/625-1300. 
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The Minnesota Book Center provides the funds for this publication, which does not represent any manufacturer, distributor, or retail 
outlet and is not responsible for any error or change in price, description, or availability with respect to any product or service. This 
newsletter is an information resource for the University. Subscriptions are free but are mailed only within the U.S. 


