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NEWS AND 

e WARNING! FINAL NEWSLETIER 
Subscriptions to our Microcomputer Newsletter are ~ to interested 
University of Minnesota departments, faculty, staff, students, and to 
selected other computer users. We do not want to keep people on our 
mailing list who no longer want our newsletter, nor do 'we want to send 
people duplicate copies or mail our newsletter to addr~ that are no 
longer valid Therefore, from time to time we completely purge our 
mailing list. · 

Do you want to continue to receive this newsletter? If not, do nothing. 
We will automatically delete your name from our mailibg list If yes, 
act now! 

Continuing your subscription is easy. Simply remove (or photocopy) 
page 40 (the last sheet of this newsletter). This page has your current 
mailing label and a coupon on it Make any corrections needed to the 
name and address shown on your mailing label. Use the coupon to alert 
us to whether you want your subscription cancelled, co¥nued, or 
changed and to let us know your current University of Minnesota 
affiliation. Return the page to us. 

Why do we insist upon receiving the mailing label? Beqtuse of the 
number on it Each subscription has its own number. 11js number will 
enable us to continue your subscription without retyping a completely 
new entry and, hopefully, will help us in our effort to avoid duplicate 
subscriptions (Sandy Nelson, 123 Main Street and Sandy 
Nelson, 123 Main St. look like two different subscriptions to 
our database). You can further help us keep our costs dqwn by using a 
campus mailing address (rather than aU. S. Postal Service address) 
whenever possible. 

Beware! Unless we recehe your current 
mailing label and a coupon, this is the last copy of 

the Microcomputer Newsletter you will receive. 

e THE MICRO DISCOUNT PROGRAM 
The University is a dynamic community; new people join it and wonder 
what this Microcomputer Discount Program is and how it worlcs. For 
you, the new members of our community, here is a brief! review of the 
Microcomputer Discount Program at the University of Minnesota. 

News and Announcements continued on . 38----



TUTORIAL: 

IBM VIDEO DISPLAYS 

People upgrading or buying an mM-type microcomputer 
frequently ask our HelpLine staff a question that goes something 
like this: Which monitor option should I buy? I spend most of 
my time using a word processing or spreadsheet program, but I 
also want to be able to display graphics. 

The good news is you have choices. The bad news is because of 
the wide variety of choices, our answer can seem complicated. 
And long. In our answer we will concentrate on mM-type 
hardware that is part of the discount program, but we will include 
some items that are not part of that program. The software you 
use probably will eliminate some of these hardware choices. 

.. . 

The Basics 
To use a video display on your mM microcomputer, you need 
two things: a video adapter card and a video monitor. The video 

I Adapter 

. monitor seems 
The BaSICS familiar; it looks 

Electronic El I· ~i~~ __ • Monitor 

like a TV. On a 
micro a video 
monitor is an 
output device that 
displays computer 
information in a 

way that people can understand. If you look closely at the screen 
of any microcomputer, you will see that the characters (or lines 
in a graphic image) are composed of individual dots. These dots 
are generated by a different device: a video adapter. Your micro's 
video adapter sends signals, via a cable, to your video monitor. 

Video Adapters 
Name VIdeo Adapter Name VIdeo Signal CGA Maximum Colors University 

Elllllatlon Resolution Price 

IBM 
MDA Monochrome Display Adapter TIL no 720x350 monochrome $ 185 

CGA Color Graphics Adapter RGBcigital yes 640x200 2 $ 180 
• RGBclgital yes 320x200 4 
• Composite VIdeo yes 640x200 2 

EGA Enhanced Graptics Adapter TIL yes 640x350 2 $ 387 
• RGB clgital 1 yes 640x200 16 
• RGB cigitaJ2 yes 640x3503 4 
• RGB digitat2 yes 640x350 ~ 16of64 $ 5354 
• RGB digital 2 yes 640x350 16of64 $ 7304 

PGC Prof. Graphics Controller 5 RGBanalog yes 640x4803 256of4096 $ 1330 

BoBIMG Persyst BoBIMG 5 TIL yes 640x4003 2 $ 249 
• RGBdigital yes 640x4003 4 
• Composite VIdeo yes 640x4003 2 

Paradise 

PMG Paradise ModtJar Graphics 6 TIL yes 640x200 2 $ 267 
RGBclgital yes 640x200 2 
RGBdgital yes 320x200 4 

PHR Paraclse High-Res 6 TIL no 720x348 2 $ 200 

1. Used with the Color Monitor. 

2. Used with the Enhanced Monitor. 

3. This resolution is not CGA resolution; however, these combinations are capable of lower resolution CGA emulation. 

4 Enhanced Mode options: To get the enhanced mode's 16 color option, you must have 128K of graphics memory. Add the 
Enhanced Graphics Memory Expansion card ($148) to get this 128K. Some enhanced mode options require 256K of 
graphics memory. Add the Enhanced Graphics Memory Module ($195) to the expansion card to get 256K graphics memory. 

5. These items are not part of the discount program; they must be special ordered. 

6. To get a Composite Video connector you must contact Paradise Systems, Inc.; to date we haven't received any comectors. 
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' J 
j Video Adapter Cards 

A video adapter card is a printed circuit board that plugs into one 
of the expansion slots inside your microcomputer's system uniL 
Video adapters transfer infonnation; they generate signals that 
tell your monitor when and where to display dots on the screen. 
In order to communicate with a monitor, the video adapter's 
output signal and the monitor's input type must match. 

• i IBM video adapters commonly use the four types of output 

l
. signals shown in the table below. These elecbooic signals are 

incompatible with each other. This incompatibility means you 
cannot plug every monitor into every video adapter card and have 
a working system. (In fact, under some circumstances if you 

I plug a monitor into an incompatible adapter, you can destroy the 
I monitor.) 
I 
~ 

~ 
VIdeo Adapter Electronic Signals 

TTL 
RGBdigital 
RGBanalog 
Composite VIdeo 

Transistor to Transistor Logic 
Red-Green-Blue digital encoded 
Red-Green-Blue analog encoded 
combined Red·Green-Biue 

Some video adapters cannot individually address (that is, turn on 
or oft) each dot on the monitor. If the adapter can turn each dot 
on or off, it has bit-mapped or All Points Addressable (APA) 
graphics capability. Bit-mapped capability is essential if you 
want to display graphics iliformation on a monitor. If you only 
want to view the standard alphanumeric symbols on your IBM's 
screen, you do not need AP A capability. Later in this tutorial we 
will discuss which monitor goes with which adapter. 

Video Monitors 
The other essential piece of hardware, the video monitor, is also 
an electronic device. Monitors have two basic components: a 
CRT (Cathode Ray Tube) and the display electronics. 

The display electronics decode the signal from the video adapter 
and direct an electron gun to turn on and off dots. These dots 
form images on your screen. The elecboo gun excites the 
phosphorus coated glass face of your CRT (the front of your 
monitor) and so produces lighL You look at the lighted surface 
and read the dotted images formed on your screen. 

Some Choices 
IBM currently markets five video adapter cards and four monitors. 
Besides these IBM products, the Book Center in Williamson Hall 
also sells Paradise System, Inc. and Zenith video products. The 
tables that follow give you some vital statistics on these video 
products. 

Please keep in mind that many of the microcomputer 
configurations sold through the Microcomputer Discount 
Program already include a video adapter card and/or a monitor. 

Later in this article we will discuss in more detail the seven 
video adapters named in the table on page 30. 

VIdeo Monitors 

Monitor Name Signal/ University 
Connector 

IBM Monochrome TTL 
IBM Color RGBdigital 
IBM Enhanced • TTL, RGB digital 
IBM Professional TTL, RGB analog 

ZVM·1240 m 
ZVM-1220/1230 Composite Video 
ZVM-1330 RGBdigital 

• This monitor is not part of the discolXIt program; it must be 
special ordered. 

Some Combinations 

Price 

$ 203 
502 
627 
575 

$ 124 
105 
360 

In 1981, when the IBM PC was frrst announ$:1, you could buy 
only two display adapters from IBM: the Monochrome Display 
Adapter (MDA) and Color Gmphics Adapter (CGA). You could 
pair these adapters with a monitor to produce I either a high
quality text-only display or a color/gmphics ahd low-quality text 
display. Because these display adapters have been on the market 
the longest, nearly all software works with them. 

• MDA Combinations 
The MDA outputs one signal: TIL. To get a high-quality text 
display you can buy IBM's Monochrome Display Adapter 
(MDA) and pair it with a TIL signal monitoll. For some people, 
the dmwback to this combination is that they ~t genemte bit
mapped (APA) gmphics from the MDA. This combination 
produces a text-only display. 

The Monochrome Display Adapter will disp~y the symbols in 
the IBM character set on the screen very quic~y and in very high 
quality. The characters displayed on the MDA are the crispest and 
clearest of any of the IBM options. 

• CGA Combinations 
The IBM CGA outputs two signals: RGB digftal and composite 
video. So you can pair the CGA with a color (red-green-blue) or 
monochromatic display. The CGA combinatiqns do display bit-
mapped (APA) gmphics. · 

IBM sells a color monitor, but it does not sell
1
a composite video 

monitor. Other vendors sell composite video q10nitors. These 
composite monitors are generally one color, f~ example, either 
green or amber; and any gmphics that are displayed represent the 
different colors as different shades of green o~ amber. 

A nasty feature of the CGA is that the screen flashes each time a 
line scrolls off the top of the display. Some pdople find that the 
alphanumeric characters displayed by this combination are hard to 
read The "flashing" effect and the poor qualitr of the characters 
can be very annoying. These dmwbacks makei this option 
unacceptable for many people who must worki with text and 
numbers for more than a few minutes. · 



Remember, software support is a critical issue. Almost all 
software, whether it is graphics software or not, supports this 
CGA card. Most programs written for the IBM that display 
pictures will use the CGA method to display the picture. If your 
program requires some graphics method other than CGA, it will 
not work with this CGA combination. 

• Dual Adapter Combinations 
You can use more than one video adapter and monitor 
combination with each IBM. Given the limitations of the MDA 
and CGA, some people buy two displays and two adapters. They 
use the MDA combination to do their word processing and 
spreadsheets and use a CGA combination to display their charts 
and pictures. With a dual monitor configuration, most software 
will automatically switch to the appropriate monitor. 

• EGA Combinations 
In the fall of 1984 IBM introduced an improved graphics adapter: 
the IBM Enhanced Graphics Adapter (EGA). The EGA outputs 
two signals: TIL and RGB digital. To display color graphics the 
EGA, like the Color Graphics Adapter, uses the RGB digital 
video signal. The EGA's improvements over the CGA include no 
"flashing" when characters scroll off the screen, crisper letters, 
and more colors. The EGA uses more dots to form its 
alphanumeric characters than the CGA uses, so the EGA's letters 
are crisper than the CGA's. 

However, not all monitors or software can utilize the EGA's 
features, such as crisper characters and expanded colors. People 
who want to buy a monitor that is capable of utilizing these 
features should buy IBM's Enhanced Graphics Monitor (EGM). 
Even if your software suppors expanded color, you need more 
than the EGM and the 64K graphics memory that comes on the 
EGA to get expanded color. Some enhanced mode options require 
these additional EGA parts: Enhanced Memory Expansion Card 
and Enhanced Memory Module. For example, to get expanded 
color you need the Memory Expansion Card 

You can connect a TIL signal monitor to the EGA to display 
text and monochromatic graphics. The graphics' resolution will 
be the same (640 x 350) on the TIL monitor as it would be on 
the Enhanced Graphics Monitor. The text resolution, however, 
will not be as good as the TIL and MDA combination (720 x 
350) discussed earlier. 

The EGA can emulate the lower resolution CGA. That is, the 
EGA can display bit-mapped graphics in the lower CGA 
resolution. This means you can use the EGA with most CGA 
software. 

• PGC Combinations 
IBMs most expensive personal computer video adapter is the 
Professional Graphics Controller (PGC). The PGC outputs one 
signal: RGB analog. The PGC displays high-quality text and 
superb-quality bit-mapped graphics. You can see up to 256 
simultaneous colors from a total pallet of 4096 colors. The 
PGC, like the Enhanced Graphics Adapter, can emulate the Color 
Graphics Adapter. The PGC can be connected only to an RGB 
analog signal monitor, such as the IBM Professional Display. 

• 

Software support for this PGC combination may be a problem. 
Very few software packages support the expanded resolution of 
this product Unless you are planning to write your own graphics 
programs, or you fmd a program that supports the PGC, this 
option is probably not cost effective. (This PGC combination is 
not currently part of the discount program.) 

• IBM Persyst BoB/MG 
Finally, we come to IBMs lastest video option. IBM recently 
announced an agreement with Emulex/Persyst to co-market a 
new video adapter called the BoB/MG. \We don't know who Bob 
is, but we like his MG.) This adapter may be a good choice if 
you want only one monitor and one video adapter, yet you want 
to display both high-quality text and graphics. (The BoB/MG is 
not currently part of the discount program.) 

The BoB/MG can emulate both the MDA and the CGA, and it 
outputs three signals: TIL, RGB digital, and Composite Video. 
An advantage of the BoB/MG is that you can display bit-mapped 
graphics to the IBM Monochrome Display, a TIL signal 
monitor. The graphics that are displayed on the Monochrome 
Display are in different shades; for example, images represented 
as red will be lighter than things represented as blue. 

The BoB/MG also has the ability to display graphics in a higher 
resolution (640 x 400 dots) than the IBM CGA card. The bad 
news is no current software exists that will take advantage of this 
feature. 

Non-ffiM Combinations 
So far we have concentrated on options available from IBM. 
Many third-party (non-IBM) vendors make products that are 
compatible with IBM or IBM-compatible personal computers. 

• PMG Combination 
The Paradise Modular Graphics (PMG) Adapter is very similar in 
function to the IBM/Persyst BoB/MG. The PMG outputs three 
signals: TIL, RGB digital, and Composite Video. \We don't 
recommend the composite video option; Paradise's support for it 
has been poor.) Since the PMG emulates the IBM MDA and the 
CGA, you can connect either a TIL signal display or an RGB 
digital display to this adapter. Like the BOB/MG, you can 
display bit-mapped graphics on the TIL display. Unlike the 
BoB/MG, the PMG has no extended (640 x 400) graphics 
resolution. 

The PMG is modular; you can attach modules such as a memory 
expansion board to the PMG card. This modular capability is 
useful if you run out of expansion slots. The card and its 
modules only take up one slot 

• Hi-Res Combination 
Paradise also makes an adapter that emulates two adapters: the 
IBM MDA and a video card called the Hercules Graphics Adaptt 
This Paradise adapter is the Hi-Res card, and it outputs two 
signals: TIL and Composite Video. 

We haven't discussed the Hercules Graphics Adapter yet The 
Hercules Graphics Adapter was developed a few years ago to fill 



.· 

gap in ffiM's video adapter product line. (IBM recently filled this 
gap with the ffiM/Persyst BoB/MG described above.) The 
Hercules Graphics Adapter is similar to the BoB/MG, except it 
does not produce the same graphics as the CGA. This means the 
software you use must have special Hercules support (sometimes 
called a "driver") to display graphics on Hercules-type adapters. 
This is not as bad as it may sound Some of the most popular 
packages (such as Lotus 1-2-3, Symphony, and Microsoft Chart) 
support the Hercules graphics standard 

Conclusion 
The choices you have in selecting a video adapter and video 
monitor can seem staggering, and you can see there is a 
price/performance trade-off you must consider. When you ponder 
your video options, consider the features that are most important 
for the work you do. Only you can decide what these features are. 

If you would like to see the different products in action, or if you 
just want to try them out, come to the Microcomputer HelpLine. 
We have most of the products in our lab. 

BENCHMARKS REVISITED 

In our March 1986 Microcomputer Newsletter we 
reported the results of two benchmarks we ran on 
some mM and IBM-compatible microcomputers. In 
the intervening months there have been many changes 

in the mM and Zenith product lines. Because of these changes, 
we decided to see how the new models match up to the 
microcomputers we tested eleven months ago. 

Performance benchmarks are designed to test one particular aspect 
of the computer. For example, a test that does nothing but 
number calculations would be a good test of the Central 
Processing Unit's (CPU) speed. A simple example of this would 
be to fmd the sum of a series of numbers. 

The benchmarks we used for our current tests are the same as the 
tests in our previous benchmarks, except for the Lotus 1-2-3 
benchmark. Because of the increased speed of some of the 
microcomputers currently available to us, we increased the 
number of calculations Lotus 1-2-3 performed; we did this too 
get more accurate timing. 

For those of you who are unfamiliar with those benchmarks, a 
brief explanation of the tests follows. 

Overview 
The microcomputers we used are the mM and mM-compatibles 
that are available through the discount program (and a few that 
are no longer available). We selected two popular programs for 
our tests: dBASE Ill Plus and Lotus 1-2-3 version 2. We chose 
these two software packages because our goal was to simulate 
applications that actually exist in many office environments. Our 
database management (dBASE lli Plus) benchmark tested each 
system's disk input/output (I/0). Our spreadsheet (Lotus 1-2-3) 
benchmark is primarily a CPU intensive test 

Our benchmarks measure speed: the Central Processing Unit's 
speed and the disk's input/output speed. As you compare the 
results of these benchmarks, remember that they test only 
isolated aspects of a microcomputer system, 

dBASE ID Plus Benchmark 
Applications that must frequently read from or write to a disk can 
take a lot of time to fmish their tasks; these applications require 
intensive disk input/output If you are working with a large 
amount of data, disk 1/0 speed is a major concern. 

People commonly use database packages, such as dBASE, to 
create and maintain a large mailing list Geherally, people want 
to sort and print their mailing list in some ~ of order, for 
example by zip code. You can use dBASE's index facility to 
create an index file which uses the zip cod~ as its key. dBASE's 
indexing leaves the order of the master file,intact and creates a 
separate index file (that has a pointer to ea4h record in the master 
file in the order desired, such as by zip ~). When indexing a 
file, dBASE writes information to the disk very time it reads a 
record To create the index file, dBASE m t read the entire 
mailing list A large mailing list can take a long time to be 
indexed As before, this index-a-mailing-/" t scenario is the task 
we chose for our dBASE benchmark. In ode previous tests we 
used dBASE lll; this time we used dBASE lli Plus. 

Specifically, our dBASE lli Plus benchmark indexed 1000 
records from our newsletter mailing list We used the subscriber's 
name as the key for the index. The mailing list master file 
absorbed 217K of disk space and the index. file took about 75K. 

Lotus 1-2-3 Benchmark 
Spreadsheets meet different needs than databases. A common 
application for a spreadsheet, such as Lotus 1-2-3, is a budget 
Spreadsheets let you lay out a budget and change its values to see 
how those changes affect the total budget For example, if you 
change the amount of an expense, Lotus 1-2-3 will recalculate 
the entire budget and show you how that one change affects your 
budget total. Our Lotus 1-2-3 benchmark tests how fast the CPU 
accesses memory to do these calculations. 

Our spreadsheet consisted of a starting value that was multiplied 
by 1.5. The result of that calculation was ptaced in the adjacent 
cell. This new value was again multiplied ijy 1.5 and placed in 
the next adjacent cell, and so on across 26 columns. The second 
row used different calculations. The first cell in row two (the cell 
immediately below the frrst cell) took its value from the cell 
above it and divided this value by 1.5. This pattern was repeated 
across the other 25 columns. The spreadsheet alternates between 
a row of multiplication and a row of divisi~ for 300 rows. This 
means that whenever the starting value is changed, Lotus 1-2-3 
performs 3900 multiplications and 3900 diVisions. Our "budget" 
measures some relatively slow and commop spreadsheet 
operations: multiplication and division. 

Results 
To test the accuracy of our measurements, we ran the benchmark 
ten times on the Zenith Z-248 and found the variance to be .2 
percent Our results are summarized on pages 34-35. 
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BENCHMARK RESULTS TABLE 

MICROCOMPUTER DRIVE LOTUSV2 
Model CPU RAM MHz Hard Roppy Seconds Rank 

d~ASE Ill PLUS 
Sec~s Rank 

A IBM AT (new) 80286 512K 8 yes 6.61 4 12:1.97 3 
B • 1.2MB 92~82 11 

c IBM AT(old) 80286 512K 6 yes 6.92 5 12,83 1 
D • 1.2MB 92.35 10 
E • 360K 113.84 13 

F IBMXT286 80286 640K 6 yes 7.07 6 12.89 2 
G • 1.2MB 93,22 12 

H IBMXT 8088 512K 4.n yes 26.79 12 27.66 9 
I • 360K 124,61 16 

J IBM PC 8088 512K 4.n 360K 26.54 10 126.87 17 
K Convertible 80C88 512K 4.n 720K 25.25 9 134,48 23 

L Z-248 80286 512K 8 yes 5.10 1 12,98 4 
M • 1.2MB 128~65 19 

' 
N Z-241 80286 512K 6 yes 5.39 2 13.81 5 
0 . 1.2MB 129.62 21 

p Z-158 8088 640K 8 yes 18.89 8 27.54 8 a . 360K 124.00 15 
R • 4.n 27.35 13 

s Z-151 8088 512K 4.n yes 26.59 26.17 7 
T • 360K 123~06 14 

u Z-148 8088 512K 8 360K 16.15 7 128.89 20 
v • 4.n 26.78 11 

W Z-181 80C88 640K 4.n 720K 27.60 14 135f91 24 
X Z-171 80C88 576K* 4.n 360K 28.39 15 134l13 22 

* 24K is used by the operating system 

y HPVectra 80286 640K 8 yes 
z . 

Once again, the results of our benchmarks show that the mM 
compatibles perform as well as the mM microcomputers. 

• Lotus 1-2-3 

1.2MB 

As the results show, the new leader in the Lotus 1-2-3 
benchmarlc is the new Zenith Z-248, an mM AT-compatible. As 
we expected, the mM AT -type machines are considerably faster 
than XT and PC types. All of these ffiM AT -class 
microcomputers, including the ffiM XT 286, have an 80286 
CPU. 

The difference between the fastest 80286 machine (the Z-248) and 
the slowest 80286 machine (the mM XT 286) was two seconds. 
When you consider that our benchmark required 7800 
calculations, two seconds may not seem like a big difference. 

6.60 3 16~36 6 
127~35 18 

However, there is a greater difference in spf.ed between machines 
with an 80286 CPU and ones with an 80881 CPU. mM PC and 
XT -class machines have an 8088 CPU. Th~ were two fast 
machines in this 8088 CPU group: the Zeni~ Z-148 and the Z-
158 running at 8 MHz. Both of these microeomputers have 
switchable clock speeds and can run at eithtr 4.77 or 8 MHz. Of 
the 4.77 MHz microcomputers, the ffiM Cdnvertible was fastest 

Overall, the difference between the fastest microcomputer (Z-248) 
and the slowest (Z-171) was over 23 seconds. 

• dBASE ill Plus . 
In our dBASE benchmark, machines with a 1;hard disk perfonned 
better than machines with floppy disks; this lis because a hard 
disk can spin much faster than a floppy di~ When the 



benchmark was performed on a hard disk, the test results 
were all under 30 seconds. When the benchmark was on a floppy 
disk drive, all results were ovez 90 seconds. Interestingly, the 
fastest result was on a machine that is no longez available, the 
original model ffiM AT. We found only a one second difference 
between the top five micros and a 1% difference in the top four. 

Overall the four fastest are hard disk machines. In ordez of speed 
those four are: the old model mM AT, the mM XT 286, the new 
model ffiM AT, and the Zenith Z-248. On the floppy drive tests 
you can see a jump in the results. The difference shows up in 
machines with a high capacity {1.2M bytes) disk drive. 
Interestingly, the Zenith Z-248's and Z-241's high capacity drives 
were 40% slowez than other high capacity drives. Since both 
ffiM and Zenith have similar drives, this floppy drive access 
difference implies that Zenith's system software deviates from 
ffiM's. 

Among mM XT and PC-class machines there was a difference of 
6.56 seconds or 5%. Of the three laptop computers we tested, the 
Zenith Z-171 was the fastest, but the difference was less than 
two seconds. Both the ffiM Convertible and the Zenith Z-181 
use 720K disk drives; the Z-171 uses 360K drives. 

Conclusion 
Deciding which computer system is the best for your needs 
depends on more than just speed. You must consider many 
factors, such as price and your software requirements, in other 
words: what do you want to do with your computer? 1f you will 
mainly use your microcomputer for simple word processing, it 
might not make sense to spend extta dollars to purchase the 
system with the fastest hard disk. Most people don't buy sports 
cars to drive to the corner store. 

PREvrnw: MicRosoFT WoRD 3.0 

As of press time we are still awaiting the official 
release of Microsoft Word version 3.0 for the 
Macintosh. In this article we are offezing you a 
glimpse of the revised Word (See our April1986 

Microcomputer Newsletter for a review of Microsoft Word 
version 1.05.) Some of Word's new features will include the 
ability to customize pull-down menus; a Page Preview option 
which will let you look at two entire pages of your document on 
the screen before they're printed; an 80,000 word dictionary; 
graphics capabilities; and Styles, which will let you redefine 
many default settings or define your own set of formatting 
instructions. For example, Styles will let you change the default 
font from New York to Helvetica. 

Menus 
Word will have so many new options and choices that a new user 
may feel overwhelmed Wisely, Microsoft will offer two levels 
of menus. The short menus will let you perform all the basic 
word processing tasks and spell check your document The long 
menus will let you access all of the advanced features, such as 
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Outlining and Sorting. Finally, when you are familiar with 
Word, you will be able to modify Word's formatting menus and 
set up a Work menu to suit your writing style. 

Outlining, Sorting, and Page Preview 
1f you don't usually use outlines, Word's straightforward and easy
to-use outlining options may change your habits. With the 
outline command you will be able to assign heading levels for 
up to nine levels and rearrange outline headings; you also will be 
able to collapse and expand subheadings and body text The 
outline command will give you a view of your document in 
outline form; it will not display character or paragraph 
formatting. (When you switch back to the document view, you 
will be able to see the formatting again.) 

The sorting command will let you rearrange text You will be 
able to select a series of lines, paragraphs, or columns and sort 
them by letters or numbm in ascending or descending order. 
With this type of command you can sort data documents for mail 
merge, and you can rearrange the rows of a table. 

Page preview will let you see the relation of all text and white 
space on a page (such as side-by-side columns and top and 
bottom margins) before you print. In addition, you will be able 
to view two entire pages of your document and reposition 
margins, page breaks, footers, headers, and page numbers. 

Graphics 
You will get graphics capabilities in formatting paragraphs and 
generating forms. The Border command will let you draw a box 
around a line of text or a group of lines. You will be able to give 
these boxes naiTOw, thick, or double or shadowed lines. The 
Ruler option will let you draw a vertical line at a tab. Combine 
these Border and Ruler options, and you can create a grid With 
the Insert Graphics command you will be able to create check 
boxes or define a space to insert a picture (from MacPaint or 
MacDraw) later on. You will even be able to place a column of 
text adjacent to a picture. 

Additional Changes 
Othez new features will include line numbering (useful if you 
want each line to have its own number) and automatic word 
hyphenation. You will be able to generate an index and table of 
contents or use the calculation (math) option to get a sum of a 
column of numbers. Besides letting you add numbers, the 
calculation option will let you subtract, divide, multiply, and 
calculate percent You will be able to section the same page into 
a mixture of 1, 2, and 3 columns of text 1f you write 
mathematical formulas, you may like Word's ability to 
overstrike any character. You will even be able to write notes to 
yourself or someone else because you can specify hidden text, 
that is, text that won't print 

More new options will let you specify the amount of spacing 
between characters. You will be able to condense text (subtract 
spacing) up to 1.75 points or expand (add spacing between 
characters) up to 14 points. You also will be able to offset super
and subscript characters by the numbez of points you specify. 
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version of the DOS operating system on their disks, so they 
don't have the same concerns.) Most Macintosh software comes 
on a disk with a System Folder. This is helpful because you can 
start up your Mac with the disk. On the other hand, occasionally 
you will purchase a disk that contains an old version of the 
System Folder. Since the newest version of the System is the 
most reliable version, you should update the system software on 
the disk. You can fmd out which version of the Finder is on a 
disk by starting your Macintosh with the disk; then select the 
About the Finder option under the tt menu. The current version 
of the Finder is version 5.3. If you have a disk with an older 
version of the Finder (and you have Finder 5.3), you can update 
the Finder by using the Installer from the Macintosh System 
Tools disk. 

Summary 
There are four important things to remember whenever you buy 
new software: write protect the disks, backup the software, 
register the software, and follow the installation instructions. 
Whenever you get a new piece of software, immediately make a 
complete copy of it You should copy the software so you can 
archive the copies of the disks on which the software was 
distributed, and then use the copy for your work sessions. Before 
you copy the master disks, guard against accidental erasure by 
write-protecting them. Make sure that your working copy of the 
software really works by actually running the software from the 
copy. If the software comes with registration material, return the 
registration material so that you will be notified of updates to the 
software. After you have registered and backed-up the software, 
you are ready to install and use the software. 

Enjoy your new software and remember: disks always fail at the 
worst possible time. Therefore, you must make working copies 
and archive the master copies of your programs and your 
documents to protect yourself from the dread 'IY.f.Jil'WPI:S (disk 
failure at worst possible time syndrome). 

Announcements continued from page 29 ----

The Microcomputer Discount Program is over two-and-a-half 
years old. The program was conceived as a way to lower the cost 
of microcomputer hardware and software for departments, faculty, 
students, and staff. In order to get better prices, the University 
negotiated several volume purchase agreements with popular 
microcomputer vendors, such as Apple, IBM, Zenith, Epson, and 
Hewlett-Packard. In turn, to receive these deep discounts the 
vendors require that the University provides technical support to 
microcomputer owners. We, the Microcomputer Systems Group 
in 125 Shepherd Labs, serve this technical support function. 

Meeting the vendors' requirements for technical support, 
however, is only half of the battle. The Microcomputer Discount 
Program is a joint venture between the Microcomputer Systems 
Group and the Minnesota Book Center. The Book Center handles 
the business end of the discount program. To have a successful 
discount program, the University must move large volumes of 
equpiment. The Minnesota Book Center has the capital, retail 
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business experience, and the warehouse spa¢e necessary to run 
the discount program. 

Since the Microcomputer Discount Program is a joint venture, 
different groups fill different roles. From H~lpLine consultants 
(in 125 Shepherd Labs) you can expect help with questions such 
as "What should I buy?" and "Will this di~y adapter work with 
that display?" Answering those questions is part of the technical 
support we offer. The Book Center clerks are not trained to 
answer technical questions; they handle the business end. 

Vendor restrictions further complicate the pljogram. Most vendors 
limit the configurations the Book Center cmi order and require the 
Book Center to order a minimum when the)! place an order. That 
means the Book Center cannot order all proaucts from the 
vendor's product line and that they cannot o~der, for example, just 
one item. In addition, the discount agreemeqts generally state 
that the vendor has 90 days to ship the prodjJct In this vein, 
verbally flogging the Book Center's clerks ~use the equipment 
you ordered isn't arriving as fast as you woqtd like is senseless. 
Bearing in mind the restrictions of the discopnt program, we 
think you are getting a great deal if you get 1something you 
ordered in only 30 days. In one sense, you tf"e "paying" for the 
discounted equipment by sometimes having (o wait. 

Complaining to the Book Center clerks that you ordered the 
wrong equipment doesn't do much good either. The Book Center 
assumes that you know what you are doing when you order 
something. If you don't know what you are ~oing, talk to a 
consultant at the Microcomputer HelpLine i~ 125 Shepherd 
Labs. It is your responsibility to order the r~ght equipment. 

Although SOflle may fmd it 
emotionally $atisfying to vent 
their frustratipns on the Book 
Center clerks, this really does 
not do anyo~ any good. Clerk
bashing is i'*ffective and very 
poor form. Your cooperation 
will help the 
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Discount~ run more 
smoothly for! everyone. 

Frrst, know exactly what you want to buy before you go to the 
Book Center. Ask your technical questions •t the Microcomputer 
HelpLine in 125 Shepherd Labs. If you ared't sure you are 
ordering the right equipment, please talk to a consultant at the 
Microcomputer HelpLine. 

Second, if you want to enquire about your O,der, have your order 
number ready for the Book Center clerk. An order number makes 
it easy to check on the status of your order; without an order 
number it is nearly impossible to trace orders. 

Finally, if you place an order and the clerks !at the Book Center 
seem a little frantic, imagine yourself in their shoes; would you 
be having a nice day? 



Word's additional character fonnatting options will include: 
double underline, dotted underline, all caps, and strikethrough. 

Conclusion 
Although this preview cannot cover Word 3.0's features in depth, 
indications are that the new Word will be decidedly different and 
improved. Besides adding features, Microsoft will enhance most 
of the old features. H you consider mice to be rats, you will be 
happy to know that, with a Mac Plus keyboard and Word's new 
keyboard commands, you will hardly have to use the mouse at 
all. We expect the University price for Microsoft Word to remain 
at $82. The Book Center handles upgrades for Microsoft 
products. When the upgrades are available, registered owners of 
Microsoft Word can get version 3.0 for $57 at the Book Center. 

BEGINNERS' NoTEBOOK 

Last month we covered the files you need to keep on 
your disks and how to make backup copies of 
documents you create with your microcomputer. In 
this month's installment of the Beginners' Notebook 

we look at what you should do when you buy new software: 

I just 6ougfr.t some new software. mat sfwuU£ I tfo ~? 

Backup Software 
The frrst thing you should do when you take a new program 
home is to back it up. You are most likely to make a mistake 
(and accidentally erase something) while you are in the process of 
learning the software. Archiving the original disks and making a 
working copy of the program is cheap insurance. Once you are 
actively using (and depending on) the program, you want to be 
able to continue your work even if the program disk fails. H your 
working copy fails, you can go back to your original and make 
another copy. While many companies will send you a new copy 
of the software for a nominal charge, this exchange takes time. 

Given that archival and working copies of software are necessary, 
what is the best way to make working copies? The easiest thing 
you can do is copy the entire disk on which the program came. 
By backing up the entire disk, you can be sure that you have 
copied all the files needed to run your program. 

On the IBM-PC and compatibles this means you use the 
DISKCOPY command. (See your PC-DOS or MS-OOS manual 
for details.) On the Macintosh you can copy an entire disk by 
dragging the icon of your master disk (the disk you want to 
copy) onto the icon for the target disk (the disk to which you are 
copying). 

Write Protection 
You must be cautious when copying entire disks. Don't 
accidentally copy a blank disk onto the disk containing the 
program you just purchased. Doing this is guaranteed to ruin 
your entire day. To protect yourself from copying a blank disk 
onto your program disk, set the write-protect notch or slider on 
the program disk. When a disk is write-protected, the system 
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software of your microcomputer will refuse to write any 
information onto the disk. 

The way you write-protect a disk depends on whether you are 
using 3.5" or 5.25" disks. On a 3.5" disk there is a small plastic 
slider in the upper right comer of the disk. H you push this slider 
so that you can see through the cut-out in the disk case, the disk 
is write protected. On 5.25" disks there is a notch cut into the 
right side of the disk. H you cover this notch with opaque tape, 
the disk is write-protected. 

After you have copied the program disk, make certain that you 
can run the program from the copy. Try to start the program 
from the working copy. If the program works, the original was 
successfully copied. If you cannot run the program from the 
working copy, then you have not really backed-up the program. 

Working copies generally fail to run for two reasons: 1) the disk 
onto which you copied the program is bad (so try again with 
another disk), or 2) the software is copy-protected. Copy
protected software is designed to be impossible to copy by 
normal means. Software developers copy-protect software to 
prevent people from making and distributing pirated copies rather 
than purchasing the software. (People who make a living writing 
software fmd the idea of people copying and distributing their 
software for free unsettling.) However, since software developers 
understand your need for working copies, you can usually order a 
backup copy of the software if you register your software. 

Register Your Software 
Most software comes with a mail-in registration card. It is 
important to take the time to fill the registration card out and 
return it. If you are a registered owner of the software, it is 
usually much easier to purchase replacement copies of the 
program if the original disk fails. In addition, unless you register 
your software, it is very difficult for the software company to 
contact you if they release updates to the software. So both to 
simplify replacement of bad original disks and to get updates, 
you should register your software. 

Install the Software 
In many cases you must go through an installation procedure 
before you can run the software you have purchased. The 
installation procedure tells the program exactly what hardware 
your are using. For example, you may need to tell the program 
what kind of display you are using and what printer you have. 

Unfortunately, the details of installation procedures vary so much 
that it is impossible to give any guidelines for the installation 
process here. One convention is to put last-minute notes and 
documentation of program changes in a me that has a name such 
as READ • ME. If you see any flies on the disk with interesting 
names, such as README. TXT or OPEN. ME, it is a good idea to 
look at these flies before you start installing the program. 
Beyond this, simply follow the installation instructions in the 
program's documentation. 

Macintosh owners need to check which version of the Finder 
came on the disk with their program. {IBM owners do not get a 
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e UPGRADE FOR 128K MACS 
Through February 15, 1987 you can upgrade your 128K Apple 
Macintosh to an Enhanced 512K Mac for $360; this price 
includes installation. The regular University price to upgrade a 
128K to an Enhanced 512K Macintosh is $645. 

·~ 
1 The upgrade includes replacing three parts: the 128K logic board 
1 with a 512K logic board, the internal single-sided 400K disk 
i drive with a double-sided 800K drive, and the original ROMs 
\ with the same ROMs found in the Macintosh Plus. 

This upgrade is inexpensive because the 512K logic board is 
refurbished. You may have wondered what Apple did with all the 
512K logic boards that were returned by people upgrading to the 
Macintosh Plus. Now we know; they refurbished the boards. 
Although the logic boards have been used, they still come with 
the same 90 day warranty that applies to all of Apple's other 

J Macintosh upgrades. 
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The Book Center has very limited quantities of this upgrade in 
stock and cannot order upgrades after February 15, 1987. If you 
are interested in upgrading your 128K Mac to an Enhanced 512K 
Macintosh, we suggest you act now. To order an upgrade, visit 
the Electronics desk at the Book Center in Williamson Hall. For 
this upgrade, full payment is due when you order. 

When the Book Center gets your upgrade from Apple, you must 
arrange an appointment with the ACSS Engineering Services 
group to get your upgrade installed. Generally, Engineering 
Services will keep your Mac for less than a day. 

• LOTUS 1-2-3 UPGRADE REPRIEVE 
If you missed the upgrade deadline we announced in our 
December, 1986 Microcomputer Newsletter, we've got good 
news for you: Lotus is extending their upgrade offer. 

. Registered Lotus 1-2-3 version 1A owners can upgrade to version 
2.0, and registered version 2.0 owners can upgrade to version 
2.01. If you cannot decide whether or not the new versions will 
be useful to you, the Lotus 1-2-3 version 2 review in our April, 
1986 Microcomputer Newsletter might help you decide. 

~ ~ The Book Center in Williamson Hall is selling these upgrades to 

l
j registered owners. You can buy the version 1A to version 2 
• upgrade for $85; the version 2 to version 2.01 upgrade costs $20. 
.. In order to get the upgrade, registered owners must present their 

original Lotus 1-2-3 disks to the Book Center. 

j 
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You can look at Lotus 1-2-3 version 2 in the Microcomputer 
HelpLine. (If you're upgrading more than 100 copies of Lotus or 
if you're not part of the University and want more information 
on these upgrades, contact the Lotus Upgrade Program at 
617/253-9186.) 

1
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e NEW MEWS: VERSION 2.3 
The Microcomputer Systems Group has released another MEWS 

~ upgrade: version 2.3. MEWS, public domain software developed 

l 

by the Microcomputer Systems Group, facilitates Macintosh 
program development and allows you to create professional
looking applications that manage menus, ~vel\lts, windows, and 
desk accessories. Most importantly, MEWS i$ now available for 
Turbo Pascal version 1.00A in addition to T!tfL Pascal version 
2.02. Version 2.3 of MEWS allows you to onen windows with 
ZOOM boxes. MEWS 2.3 correctly handles ~ouse-clicks that 
occur in the grow-box area of windows that do not have grow 
boxes, and it has additional checks for invalid pointer references 
in the internal MEWS code. 

If you want a copy of the new version of ~WS, bring one 
initialized double-sided disk to the Microcom~uter HelpLine and 
make a copy. 

e TRAINING 
The Microcomputer Systems Group owns various training 
packages. Our latest acquisitions are discussed below. University 
of Minnesota departments and people with a current University 
of Minnesota ID can check out the materials piscussed below for 
48 hours. Contact the Microcomputer HelpLme if you are 
interested in reserving training materials. · 

• dBASE ill Plus 
We have an audio training course for learning dBASE III Plus. 
This package includes four cassette tapes, a practice disk, and a 
reference guide. The student follows the tape's instructions to 
design and build a database, search for information in the 
database, and create reports, all while sitting at a computer. This 
audio course is a nice alternative for busy users who don't have 
time to take classes . 

• MS- and PC-DOS 
We have two VHS format videotapes which include MS- and PC
DOS commands for beginning and advanced users. These 
videotapes are designed to be self-study courses. You must have 
your own VCR to use these tapes. 

e ffiM PC USERS GROUP 
The next ffiM PC Users Group meeting will be held on 
Thursday, February 26, 1987, on the East Bank Campus in the 
Architecture Building, Room 50. The meeting will be from 3-4 
p.m. Hereafter the users group will meet from 3-4 p.m. on the 
last Thursday of each month. 
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