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NEWS AND ANNOUNCEMENTS 

• ZENITH Z-248/12 IN HELPLINE 

In late November the HelpLine received another Zenith machine for 
your inspection: the Z-248/12, an IBM-AT compatible (80286 CPU) 
desktop computer that runs at 12 MHz with 0 wait states. In addition 
to the computer, we also received Zenith's ZMM-149-P black and 
white VGA-compatible monitor. 

The Z-248/12 comes with one 1.44 megabyte 3.5-inch floppy drive, 
one 40 megabyte hard disk with an average access time of 28 millisec
onds, one megabyte of RAM, a detachable keyboard, a clock/calendar, 
a socket for an 80287 numeric co-processor, one parallel port, two 
serial ports, MS-OOS and manuals, as well as the Enhanced Graphics 
Adapter Plus. Of the 1MB of RAM installed in the 248/12, the first 
640K is designated as base RAM. This is the RAM DOS recognizes. 
You can expand the RAM to 3MB or 6MB on the Z-248/12's main 
circuit board. To expand to 3MB, add two 1MB SIMMS. To expand 
to 6MB, remove the four 256K SIMMS that come with the Z-248/12 
and fill the main circuit board with six 1MB SIMMS. 

The Z-248/12 is a little unusual in that it can support a second internal 
floppy drive, such as Zenith's Z-207-7, a 5.25-inch, 360K floppy 
drive. The Book Center's price for this 5.25-inch drive is $194. For 
more information on the Z-248/12 or other Zenith products, see our 
IBM and Zenith Microcomputers handout. 

e NEw CoMPUTERLAND DiscoUNT 

As many of our readers know, ComputerLand offers all University of 
Minnesota departments, faculty, staff, and students discounts on 
computer related hardware, software, accessories, and service agree
ments. Recently ComputerLand increased their discount to the 
University. Currently, qualified people can get 25-31% discounts. 

To qualify, students need a University of Minnesota ID and Fee 
Statement that shows they are enrolled for at least 8 credits. Faculty 
and staff also need a University of Minnesota ID. University of 
Minnesota purchase orders are, of course, accepted. Most orders will 
take 7-10 working days. Terms are C.O.D., except for University 
purchase orders. Products may be picked up at the Minneapolis 
ComputerLand store or shipped U.P.S. 

( .. NEWS AND ANNOUNCEMENTS CONTINUED ON .....• PAGE 42 



DATABASES FOR MACINTOSH: 

pART 2, FILEMAKER II 

This article is the last in our series of reviews about 
database programs for microcomputers. In our 
October, 1988 issue we presented an overview of 

database features. In November, we reviewed three database 
programs for IBM-compatibles: Professional File, dBASE ill 
Plus, and Paradox. In December we reviewed one database 
program for the Macintosh: 4th Dimension. We conclude our 
series with a review of FileMaker II for the Macintosh. 

FILEMAKER II 
In the April, 1988 issue of our newsletter, we reviewed 
Nashoba System's FileMaker Plus, a flat-file database pro
gram for the Macintosh. FileMaker II (also known as File
Maker 4) is the upgraded version of this program; it's now 
marketed by Claris Corporation. Since this upgrade includes 
new and useful features, such as network support, automated 
scripting, and new field characteristics, we feel that it deserves 
to be reviewed again in our database series. 

FileMaker II is a nice balance between powerful relational 
databases, such as 4th Dimension, and very simple databases, 
such as Microsoft File. FileMaker is often referred to as a 
database publishing package. The program provides tools to 
create slick-looking reports with headers, footers, and illustra
tions. Using the information from one database, you can 
produce form letters, mailing labels, reports, etc. 

HARDWARE REQUIREMENTS 

To run FileMaker II you need at least one megabyte of RAM 
and a Macintosh Plus, SE, or II with a hard disk or with two 
800K disk drives; however, a hard disk is highly recom
mended. To use the networking options, your Macintoshes 
must be connected together using the AppleTalk network. 

USING FILEMAKER II 
To create a database with FileMaker II, you first must define 
the structure of your database by designing a layout. You do 
this by choosing Define from the Select pull-down menu. 
FileMaker II presents a dialog box to name each field and 
define what type of information it will contain. FileMaker II 
offers six types of fields: Text, Number, Date, Picture, 
Calculation, and Summary. The Text field can be used to store 
characters: from one character to many pages of text. This is 
the only field type that can hold more than one line of text. 
FileMaker II maintains an index of each word in the Text 
field; this means that you can search and retrieve records by 
any word in the Text field. (An index is a table of references 
which the program uses to search and retrieve data.) 

Although the Number field can contain text as well as num
bers, FileMaker II indexes only the numbers. You can paste 

graphic images (such as logos and product illustrations) from 
other Mac programs, such as MacPaint and MacDraw, into a 
Picture field. The picture field cannot be used for sorting or 
finding records. If you need to find or sort records according 
to the contents of a picture field, you must define an additional 
Text field to hold a description of the picture or an identifying 
number. This field can then be used to sort the pictures. Use 
the Calculation field when you want FileMaker to automati
cally calculate values in other fields within a record. The 
calculated result is stored in the Calculation field. For 
example, you can use the Calculation field to figure out the 
total cost of an item by adding the value from a Price field and 
State Tax field, and storing the result in a Total Cost (Calcula
tion) field. The Summary field is similar to the Calculation 
field but can compute a formula using values in a field over a 
group of records. 

Once the structure is defined, you can use FileMaker II in two 
basic modes: Browse and Layout. The Browse mode is used 
to enter data into the database and to look for specific informa
tion. Finding and Sorting information with FileMaker II is fast 
because FileMaker II automaticaly indexes information in 
your records. When you choose Sort from the Select menu, 
you are presented with a dialog box (similar to the one in 
Apple's Font!DA Mover). All the defined fields are displayed 
in one side of that dialog window. You can select which fields 
you want to sort by and place those fields in the box on the 
other side. Information is sorted according to the order in 
which you place the fields. Using the Find and Sort com
mand, you can locate a specific record in your database and 
use the information for your output document. 

In Layout mode you can create "looks" for your information; 
that is, you design your input and output form (data entry 
form, report, or any other form). You create layouts in a 
window equipped with a pallette of special drawing tools. In 
this window you enter the information you need on your 
layout and draw boxes and lines to identify the position of data 
on the layout form. You can use an invisible magnetic grid of 
12 divisions and a magnetic ''T-Square" for placement and 
alignment of fields. You can choose whatever fonts, sizes, and 
styles your system supports for each field and other units of 
text in the layout. These tools are especially useful if you need 
to print information onto preprinted forms, such as Journal 
Vouchers or payroll documents. 

The Layout form is divided into three sections: Body, Header, 
and Footer. The Body controls which fields and related text 
are displayed and printed for each record, while the Header 
and Footer control the top and bottom margins of the printed 
page. You can use layouts to design and print mailing labels. 
In brief, to set up a label layout, select the New Label com
mand from the File menu. Specify the number of labels across 
the page and their size. Once this is done, FileMaker will 
present the list of your field names in a scrollable dialog box. 
You choose whatever fields you want to appear on the label. 
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LINKING FILES 

In the beginning of our discussion about databases, we talked 
about single ftle databases and about databases that can handle 
multiple files at the same time by linking files. Although 
FileMaker is not a relational database, it does provide limited 
ability to use linked files. The linking capability in FileMaker 
II can be thought of as a form of table-look-up or cross
reference. Information can be retrieved from other FileMaker 
files to fill in blank fields in another file. 

For example, you may keep information on customer orders. 
Say each order includes information about the customer and 
information about what was ordered. Rather than typing in all 
this information in a single data entry screen, you could design 
a set of three linked files. One file we'll call Customer File; it 
contains only customer information: name, address, telephone 
number, and customer ID number. The second file we'll call 
Inventory File; it contains inventory information: part 
numbers, descriptions, and prices of all your products. The 
orders themselves would be stored in a third file, which we'll 
call the Main File, with links to the other two files. This Main 
File includes fields for all the information, but you have to 
enter values from the keyboard into only two of them: cus
tomer ID number and part number. As soon as you enter the 
value in the customer field, if a matching value is found, 
FileMaker will retrieve the customer's name and address from 
the Customer File and place that data in the fields of our Main 
File. Similarly, when you type in the part number, the 
description and price are automatically filled in from the 
Inventory File. This setup not only reduces the amount of 
typing required, but it also greatly improves accuracy. 

To use this option with FileMaker II, you must set up linked 
fields in Define mode. After you define a field name, you 
click the Entry Option button and specify which file and which 
field the value should be copied from and choose the matching 
field, for example Customer ID. Setting up linked files with 
FileMaker is simple. The data copied into the current file 
becomes a part of that file and can be edited or modified. 

SCRIPTING 

FileMaker II's Scripting feature lets you automatically repeat a 
series of commands. Once you save tasks, you can add them 
to the Custom menu. This option is important when dealing 
with large databases. Although Scripting was available with 
previous versions of FileMaker, its implementation is much 
better in this version. Since FileMaker's Scripting mode 
records keystrokes and does not require programming, it is 
relatively easy for non-programmers to learn. 

NETWORKING 

One of FileMaker's enhancements is its networking option. 
The only networking restriction is that you must own (that is 
buy) the same number of copies ofFileMaker as the number of 
machines using FileMaker. 

Because file sharing protocols are built into FileMaker II, it 
can be used without any special network software or a file 
server; it has built-in multi-user capabilities. To share File
Maker files in a multi-user environment, all you need is your 
Macintoshes, an AppleTalk network, and multiple copies of 
FileMaker II. So if you already have some Macs in your 
office connected to a laser printer using Apple Talk, several 
people can use FileMaker to simultaneously access the same 
database. A minor multi-user limitation is that FileMaker 
must be installed on each computer that needs to access the 
database. 

FileMaker database files can also be shared over the network 
in a multi-launch environment. In a multi-launch environment, 
a file server, such as a Tops or AppleShare, is used to store 
both the FileMaker II application and the database files. So, 
although each user must still own a copy of File Maker, 
FileMaker does not need to be installed on the Macs used to 
access the shared database. 

Software that lets you share information typically assigns or 
requires you to assign access privileges to that information. 
FileMaker II is no exception; you can have Guest access or 
you can have Host access to FileMaker II files. And, although 
there can be many Guests, only one person (or password, as 
you'll see later) gets to be Host. Guests have whatever access 
privileges have been assigned to them. Hosts automatically 
have full access to everything in a particular database file. 
Wise and responsible Hosts use these privileges carefully. 

Host and Guest access differs in multi-user and multi-launch 
environments. In the simpler multi-user environment, people 
have Host access only to those database files that reside on 
their own Mac. In the multi-launch (file server) environment, 
anyone can have Host privileges. In fact, Host privileges are 
automatically granted to the first person to open an existing 
database ftle or to anyone who creates a database. Any 
subsequent user is called a Guest. 

To start sharing files in either environment, you use the 
Exclusive command from the File menu. Once a file is in use, 
all modifications made to a file appear on the screen of 
everyone who is also using that database file; these modifica
tions are saved automatically. 

If you work with data that must remain confidential, this open 
access could create serious problems. Fortunately, FileMaker 
provides multiple levels of password protection and access 
levels. By using passwords, Hosts can limit Guests' access to 
a specific file or records within a ftle. There is also an option 
to limit the information that a Guest can see by creating 
confidential layouts. Only Guests who know the designated 
passwords can access these confidential layouts. As further 
protection, each password can have different access rights. 
For example, a password may let Guests browse through 
records but not allow them to add records to a file. While a 
different password lets Guests browse and edit the file. You 



can mix and match the following five access rights to create 
different levels of access. 

o Access the Entire File: this option combines all of the access 
levels listed below; it is the highest level of access. 

o Browse Records: lets Guests view records and layouts that 
are not confidential, sort records, and fmd information. 

o Edit Records: lets Guests add new records and delete and 
modify existing records. 

o Use Confidential Records: lets Guests view records using 
layouts marked confidential. 

o Design Layouts: lets Guests design and create new layouts 
and modify existing layouts. 

Mter you assign a password to a file, whenever anyone tries to 
open that database, FileMaker IT asks for a password before 
opening that file. 

FILEMAKER II CoNCLUSION 

Although FileMaker II can perform complex tasks, it is still an 
easy-to-use, form-oriented database. The Layout option 
provides an easy-to-use design features that allows you to 
accurately position graphics and text on the screen and the 
printed page. This feature is especially important for anyone 
who wants their printed product to resemble existing paper 
forms. To test this feature, we used a University of Minnesota 
standard Journal Voucher form. We set up a small database 
with typical information that is printed on a Journal Voucher. 
Then in Layout mode we used the T -Square to design the 
output form to match a Journal Voucher. The output matched 
the boxes on the Journal Voucher exactly. To print on all 
copies of the Journal Voucher you must print on an 
Image Writer printer (i.e., impact printer). 

FileMaker's graphics tools have been improved and include 
new drawing tools. With the new tools you can create ovals 
and rounded-comer rectangles. You can also use several line 
widths and fill patterns to enhance the appearance of forms 
and reports. 

You can import data into File Maker II in three data formats: 
text, BASIC, and Microsoft's SYLK. Importing is simple and 
fast It took us under two minutes to copy 500 records from a 
dBASE Ill+ database in text format to a FileMaker II file. To 
exchange data with other applications, you use FileMaker's 
Output To and Input From commands. 

Because FileMaker indexes all fields, sorts and searches can 
be fast. A drawback to this convenient feature is that indexed 
files take up a lot of disk space. 

FileMaker II has excellent documentation. The manual is 
divided into five parts; each part has a detailed list of topics 
that simplifies finding information. The tutorial is easy to 
follow, and there are templates for ten standard business 
applications. You can purchase FileMaker IT version 1.0 at the 
Electronic Desk in the Book Center in Williamson Hall for 
$100. 

FileMaker ll Features 

Basic Features 
Maximum field size (characters) .. limited by layout size 
Maximum fields per record ............................ disk space 
Maximum sort levels ...................................... disk space 

Maximum indexed fields .............................. all, except* 
Calculated fields ........................................................ yes 
Maximum linked files ................................................. 16 

Programming language ............................................... no 
Memory requirements ................................... 1 megabyte 
Hard disk .................................... strongly recommended 

On-line help ............................................................... yes 
Telephone support ..................................................... yes 
Networked .................................................................. yes 

Additional Features 
Field types ..................................................................... 6 

Text, Number, Date, Picture, Calculation, Summary 
File formats for input .................................................... 4 

FileMaker, Text (tabs), Basic (commas), SYLK 
File Formats for output. ................................................. 4 

Text (tabs), Basic (commas), SYLK, Word merge 
Numeric precision ...................... 15 floating point digits 

Maximum size of field name ..................... 63 characters 
Maximum records per file .............................. disk space 
Maximum file size ......................... 32MB on a hard disk 
Maximum files open simultaneously ............. 14 or 16** 
Maximum layouts per file ............................... disk space 
Maximum layout size ....................... 36-inch by 36-inch 

* All fields are automatically indexed except picture and 
summary fields. 

** 14 files can be opened under MultiFinder. 

TuTORIAL's CoNCLUSION 

Now back to the original question that prompted this series of 
articles: "Which database program should I buy?" 

We have considered five programs, three for the IBM (Para
dox, dBASE III Plus, and Professional File) and two for the 
Macintosh (FileMaker II and 4th Dimension). There are 
certainly many other database programs available for both 
machines. We selected these for their breadth of applicability 
and their acceptance in the marketplace. These are the ones 
we recommend when people come to the Micro HelpLine. 

The following table compares some of the basic capabilities of 
the programs. Here is the key to our table: 

PX=Paradox 
PF = Professional File 
FM = FileMaker IT 

DB = dBASE III 
40 =4th Dimension 
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Basic Features 

Single ftle 
Linked ftles 
Relational ftles 

Programmable 
Network version 

PX DB PF 

y y y 
y y 
y 

y y 
y y 

4D FM 

y y 
y y 
y 

y 
y y 

As with most programs, the more powerful the program is, the 
longer it takes to learn and the harder it is to use. If you are 
going to work directly with a single ftle, Professional File or 
FileMaker II would be a good choice. If you want to write a 
custom application, you will need a programmable database 
like Paradox, dBASE III Plus, or 4th Dimension. But be fore
warned. Programming is not a trivial matter. You need to 
budget in the cost of a programmer or be willing to invest a 
significant amount of time and effort to make the program
ming capabilities of these packages worth the money. 

There are copies of all five database programs at the HelpLine. 
You can come and take a look at any you may be interested in. 

Note: Since we published the reviews about the IBM data
bases, we have received upgrades to two of the programs: 
Professional File version 2.0 and dBASE IV. We plan to 
review these upgrades in upcoming issues of our newsletter. 

REVIEW: MATHEMATICA 

[j] Mathematica is an integrated package for doing 
mathematical computations and exploration on a 
computer. Although there are similar programs 

available for microcomputers and mainframes that have many 
of the capabilities of Mathematica, none are as comprehensive 
in their coverage. Most of the mathematical tools one could 
possibly ask for are in this one, all-encompassing package. 

If your work takes you into numeric or symbolic mathematics, 
this package is worth investigating. If your field is in sciences 
or engineering, and manipulating formulae and equations are 

you graph, integrate, differentiate and otherwise analyze and 
dissect your mathematical models. In fact, if you find yourself 
involved in applied math of any form (save, perhaps, statistical 
number-crunching), using this package could aid your work. 
The Macintosh version of Mathematica is available now; 
versions for SUN workstations, NeXT workstations, and other 
machines are also planned. 

GETTING ORIENTED 

Mathematica version 1.02 comes with a skimpy user's manual, 
a summary, and a setup guide. Stephen Wolfram's book 
Mathematica- A System for Doing Mathematics by Computer 
is also bundled with the package. Unlike most Mac applica
tions however, you cannot just frre-up Mathematica and figure 
out how it all fits together merely by playing with it While 
there is a large amount of help (in the form of documentation 
and explanation) available within Mathematica, to get oriented 
you must also use Wolfram's book. 

Mathematica has two separate (but not independent) parts or 
components: the front-end and the kernel. The front-end is the 
part that you interact with; it accepts your requests from the 
keyboard and mouse and displays the results of Mathematica' s 
ruminations on the screen. The front-end usually runs on a 
microcomputer (such as a Macintosh) and is written to take 
advantage of the special graphical or other features available 
for that microcomputer. So a Mathematica front-end written 
for the Mac may look rather different from one written for a 
SUN. The kernel is the mathematical computing component 
of the system. The kernel may run on your microcomputer or 
on some larger mainframe or supercomputer connected to it. 
In either case, the kernel accepts requests from the front-end 
and brings its considerable computing horsepower to bear on 
the problem. The results are returned to the front-end, which 
displays them for you. The Macintosh version of Mathematica 
comes with a front-end and kernel that both run on the Mac. 
(When such remote kernels become available, the front-end 
can communicate across a serial connection with a kernel 
running on another machine.) 

The documents that Mathematica creates are called Note
books. When you frrst launch Mathematica, you are faced 
with an empty Notebook, in much the same way you have an 
empty spreadsheet when you frrst launch Excel. In fact, a 

Notebook is similar 
necessary everyday 
tasks, Mathematica 
could help you do 
what would other
wise be tedious and 
error-prone work. If 
economics research 
and model-building 
take up much of your 
creative time, this 
package could help 

Figure 1: Text Entry 
to a spreadsheet; both 
are comprised of 
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columns) of cells 
found in a spread
sheet, a Notebook 
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"lines" (cells) can have different sizes (heights) and character
istics. An empty Notebook contains just one cell. Things you 
first type go into this cell. The cells in a Notebook can contain 
text and graphics (typed or pasted in by you or output by 
Mathematica). You can put text (or a picture) in a cell for 
documentation or labels as shown in Figure 1. 

output cell in any subsequent calculations simply as %%. So 
typing %% + 2 will give the answer 6. In general, you can 
refer to the nth output line as %n. This shorthand helps build a 
large, complex computation based on intermediate results. Al
though you can name cells yourself, the% notation won't be 
available if you do. 

Figure 2: Simple Expression 

Figure 1 shows a square bracket on the 
right of the cell. This square bracket is 
called a Cell Bracket and serves to identify 
the extent of the cell. To select the whole 
cell (for example, prior to cutting it and 
placing it on the clipboard), click on the 
Cell Bracket You can group a bunch of 
cells together to form a kind of section or 
chapter of your Notebook; to group cells, 
select the cells and then choose Group 
Cells from the Cells menu. When your 
Notebook gets long and cluttered, you can 
collapse the group so that only the first cell 
in the group is showing. If you have 
worked with an outlining program, this 
capability should sound familiar. 

• File Edit Cells Search Rction Styles Windows 

To create a new cell below another one, 
move the cursor under the cell. When the 
cursor crosses the invisible boundary of the 
cell, it will change to a horizontal bar. 
Click the mouse, and you have a new cell 
under the old one (or between two previous 
cells). 

The user interface is mostly command-line 
driven; that is, you must type things rather 
than select an option from a menu. You 
can type an expression into a cell and ask 
Mathematica to evaluate the expression. 
Figure 2 shows a simple example. To 
create this, you type 

2+2 

then hit the [Enter]key or choose the menu 
item Evaluate Selection. If you use the 
[Return]key rather than the [Enter] key, 
Mathematica puts a return into the text you 
are typing. 

The Mathematica kernel gives each cell a 
name when it evaluates it. In this case, the 
cell containing 2 + 2 has the name In[ 11. 
After Mathematica evaluated the expres
sion 2 + 2, it put the result (4) in a cell with 
the name Out[ 11. In addition Mathematica 
grouped the input and output cells; the 
biggest bracket to the right indicates this. 
If you choose to, you can refer to the last 

Untitled-1 f!t 
In/ II= 

2 + 2 

Oul/1/= 
4 

Figure 3: Expand Expression 

(X+ 2 X y + y 4) (X+ y) 3 + 3 + 3 X+ (4 X y) 

lnf.:.?f-= 
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+ (4 z 7) J 

Oul/2/= 
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3 X + X + 4 X y ... 3 X y ... 2 X y ... 3 X y ... 
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Figure 4: 
Multiply the Result from Figure 3 (%2) by 5 a 

ln/.J/:= 
.2 • (5 a) 

Oui/.J/= 
4 3 4 2 2 

5 a (3 X + X ... 4 X y + 3 X y + 2 X y + 3 X y 

3 2 3 2 3 4 3 
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] 

+ 
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When you do a lengthy algebraic derivation on paper, you 
know that you must write down all the intermediate steps. 
Even if your math career peaked with high school algebra, you 
remember that it is easy to drop coefficients, exponents, or 
whole terms during the tedium of rewriting parts of your ex
pression. Mathematica will be happy to rewrite all of this for 
you if you decide to step through your derivation electroni
cally. Moreover, Mathematica can expand, factor, or simplify 
your expressions on demand, as shown in Figures 3-5. (The A 

denotes exponentiation and the * denotes multiplication). 

You can defme your own variables and assign them values. 
However, your variables must begin with a lowercase letter; 
Mathematica reserves names beginning with uppercase letters 
for its own built-in objects, such as functions and mathemati
cal constants. 

Figure 5: 

One of the ftrst things most beginners do is explore the wealth 
of built-in mathematical functions, such as Sin, Sqrt, etc. In 
Mathematica, all functions begin with a capital letter. The ar
guments to functions are enclosed in square brackets. So to 
evaluate the square root of 4, you type 

Sqrt [ 4] 

Hundreds of built in functions await your browsing pleasure, 
including: Abs, Airy Ai, ArithmeticGeometricMean, all the 
trigonometric functions, BemoulliB, Bessell, Bessell, 
BesselK, BesselY, Beta, Binomial, Boxed, BoxRatios, Ceiling, 
ChebyshevT, ChebyshevU, Complement, Complex, Complex
Infmity, ContourLevels, ContourSpacing, Cyclotomic, 
Decompose, DensityPlot Derivative, Det, DiagonalMatrix, 
Directedlnftnity, Distribute, DivisorSigma, Dot, Dt, Edge
Form, Eigensystem Eigenvalues, Eigenvectors, Eliminate, 

Elliptic£, EllipticExp, EllipticF, EllipticK, 
EllipticLog, EllipticPi, Elliptic Theta, Erf, 

Expand the Result of Figure 4 (o/o3) EulerE EulerGamma, EulerPhi, Exp
IntegralE, ExpintegralEi, ExtendedGCD, 
FaceForm, Factor, FactorComplete, Fact
orial, Factorial2, Factorlnteger, FactorList, 
FactorSquareFree, FindMinimum, FindRoot, 

ln/4/:= 
Ezpand[•3J 

Out/4/= 
4 3 

15 a x + 5 a x + 20 a x y + 15 a x 

2 2 
15 a x y 

4 
10 a x y 

3 2 
+ 30 a x y + 5 a x y 

3 

3 4 
+ 5 a x y 

2 5 
+ 15 a x y 

4 
y + 10 a x y + 

2 3 
+ 30 a x y + 

6 
+ 15 a x y + 5 a y 

Figure 6: Plotting Example 

ln/5/-= 

] 
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Plot3D[ Sin[ z) Cos[y). {z. -2. 3}. {y. -2. 3}) 

Oul/5/= 
-SurfaceGraphics-

Fit, Flat, Flatten, Fourier, Gamma, Gegen
bauerC, GoldenRatio, HermiteH, Hidden
Surface, HyperGeometricOFl, Hyper
GeometriclFl, HyperGeometric2Fl, 
Identity, Identity Matrix, Integrate, Inter
section, Inverse, InverseFourier, Inverse
JacobiSN, InverseSeries, JacobiP, JacobiSN, 
JacobiSymbol, LaguerreL, LatticeReduce, 
LCM, LegendreP, .... etc. 

As we mentioned earlier, Mathematica is 
comprehensive; it even has a provision for 
arbitrary-precision arithmetic; useful if you 
want the 70th root of a number to 50 
signiftcant digits. 

Plotting in 2 and 3 dimensions is included 
among Mathematica's functions. Figure 6 
plots the function f(x, y) = sin(x) cos(y) with 
x andy both going from -2 to 3. 

If desired, you can select and resize graph
ics, such as the one in Figure 6. You can 
also cut cells from a Notebook and paste 
them into the same or different Notebooks. 
The cells in a Notebook are assigned (or can 
be given) different attributes. You can 
inspect the attributes of a cell via the Cells 
menu. If you are familiar with the cell 
formatting options of a spreadsheet, such as 
Excel, this ability should be easier to under
stand. When you type text into a cell, it is 



just text and is considered to be unformatted. Mathematica 
will display that cell as just editable text 

Now consider the cell containing Figure 6's whizzy 3D plot 
the cell also contains text, not a Mac style picture. However, 
the text actually describes how to draw the graphic in Post
Script, a page description language. To render the image you 
see, Mathematica follows these instructions (interprets the 
PostScript). Hence the cell is said to be formatted; its contents 
are displayed in a special way. If you know the PostScript 
programming language and want to enhance the graphic 
rendering in some way or you want to export PostScript code 
to another application that understands it, you can request that 
Mathematica display the text as a PostScript fragment 

Mathematica actually marks all output cells as formatted, 
although you may request to view them unformatted. Cells 
can be given other properties via other attributes. For ex
ample, if you mark a cell as inactive, Mathematica will never 
evaluate it 

CAPABILITIES 

Mathematica is one of the most powerful systems currently 
available for doing applied mathematics on a computer. For 
an exhaustive list of Mathematica's capabilities and its 
command line syntax, Wolfram's text is the defmitive refer
ence. Mathematica's features include numeric calculations to 
arbitrary precision (both real and complex numbers); plotting 
(including 3D surface plotting and functions for drawing 
regular polyhedra); algebraic (that is, symbolic) transformation 
including expansion, simplification, and factoring; solution of 
equations; differentiation and integration (both symbolic and 
numeric); deriving power-series approximations; curve fitting; 
symbolic list manipulation; and linear algebra. 

You can make your Notebooks interactive mathematical teach
ing or research tools complete with embedded explanation, or 
a calculation system for your mathematical endeavors. 
Mathematica even has an animation facility and can be used 
for real-time presentations. Naturally, it supports color and 
makes full use of the Mac II's 68881 floating point chip. 

DISABILITIES 

With Mathematica's long list of capabilities, come some 
maddening shortcomings. 

If you are a Macintosh user interface purist, you may find 
Mathematica an annoyingly deviant application. Typical of 
command-line driven interfaces, Mathematica's interface is 
unforgiving ... on the other hand, a totally menu-based or 
iconic interface could make things even more clunky. 

Mathematica's name handling is clunky. Mathematica is case
sensitive in the spellings of function names; most of the names 
are not standard, and many names are quite long. A sanity 
saving feature allows you to type part of a function name and 
then ask Mathematica to present you with a list of possible 

names for completion. Either way, we found the interface 
cumbersome. You cannot override function and constant 
names; this implies that you cannot type in physics or elec
trical-engineering equations using E for energy or volts (in 
Mathematica, E is reserved for 2.718 ... what many know as the 
constant e). Although many common equations in science and 
engineering are written using Greek letters, and although 
Greek symbols are available on the Mac, Mathematica does 
not support their use. Mathematica functions require that their 
arguments be enclosed in square brackets; this is not the way 
they are normally written on paper. When you use items of a 
list such as 

you must type them as 1 [ [ 5] ] and t [ [ i] ] . Although dis
playing subscripts and superscripts is quite easy with most 
Macintosh word processing software, Mathematica will not let 
you create them in that way. 

We suspect part of the reason that Mathematica's user interface 
is not completely Macintosh like is that Mathematica is (or 
will be) available for a variety of other computers, including 
some machines with limited or no graphics capabilities. 
Mathematica's mainframe-like command syntax may be a 
result of being developed for a variety of systems. 

When Mathematica hit the streets last Fall normally staid 
journalists heaped praise on it. Some even touted it as a 
treatment for math anxiety. In the midst of all the hype, it was 
easy to lose track of the fact that Mathematica is just a tool. 
To use it, you still must understand mathematics. 

We've one more possible misconception to clear up. Mathe
matica is not a package for doing statistics. Although you can 
use Mathematica for some statistical work, a specialized, 
statistical package is better suited to statistical work. 

SoFTWARE AND HARDWARE REQUIREMENTS 

To run Mathematica, you need System 6.0 or a more recent 
system release. Mathematica needs at least 2 megabytes of 
memory to run on any Macintosh. In actuality it will gulp 
down much more memory; with only 2MB it can really creep 
along and can easily run out of memory. For example, when 
you frrst request it to perform an evaluation, the kernel must be 
run. This process takes about 40 seconds with 5MB of 
memory but takes almost three times that if only 2MB are 
available. Mathematica doesn't always gracefully let you 
know when it runs out of memory. Sometimes Mathemetica 
warns you; sometime it exits abruptly; and sometimes it enters 
the land of the undead and just hangs. In any case, it's time to 
restart your Mac. Certainly you should save your Notebook to 
disk often to avoid losing your work if Mathematica dies. 

Running Mathematica under System 6.0.2 and MultiFinder 
seems to be about as stable as under the regular Finder 
(assuming you give Mathematica a large enough memory 
partition). More complex calculations require more memory. 



Puzzlingly the Mathematica reference warns you: "it is 
important to plan your calculations so that they never need 
more memory than your computer has." Statements such as 
these are useful only if you wrote Mathematica or if you are 
clairvoyant, since in most cases neither the application nor the 
user has a good idea how much memory any given calculation 
will need. Reviews of Mathematica that we have seen have 
been universally critical of Mathematica's error handling, and 
we concur. On the other hand, Mathematica is, perhaps, the 
most ambitious program we have seen on a microcomputer. 
Therefore, it is not surprising that the program is not currently 
as stable as we'd like it to be. 

Finally, when Mathematica comes across some expression that 
it cannot parse, it sometimes issues unintelligible error 
messages that would make even seasoned programmers blush. 

CoNCLUSION 

Mathematica is the first package we have seen that brings 
mainframe-class mathematical manipulation capabilities to a 
microcomputer. We believe it is unlikely that anyone will use 
all of Mathematica' s features, given its breadth of features. 
While Mathematica can be an exciting package, our overall 
enthusiasm is tempered by Mathematica's poor error handling. 

Mathematica is available now at the Electronics Desk in 
Williamson Hall for $175 (see this month's Site License 
Forum for additional information). Technical support is 
available from Wolfram Research, but phone calls to them are 
not toll free. A copy of Mathematica is available for your 
inspection in the Microcomputer HelpLine. 

TRAINING RESOURCES 

~ 
The Microcomputer Group owns training packages 
for many popular software programs. These train
ing packages are available to University of Minne
sota departments and current employees and stu

dents. There is no fee for using these packages, and you may 
check them out for 48 hours. However, before you can check 
them out, you must sign a Usage Agreement and leave your 
University of Minnesota ID with us. We will return your ID 
when you return the training materials. To use these materials 
you must supply your own equipment, such as computer and 
cassette player. To reserve or check out materials, talk to 
Margaret Stefansky in room 118 Shepherd Labs at phone 625-
1300. 

Generally the PC/MS-DOS (IBM personal computer and 
compatible) disks are available on 5 l/4 inch 360K and 3 l/2 
inch 720K disks; the Macintosh disks are 800K. The Mac 
packages listed below are marked with an tl; IBM packages 
are marked with a <•. We recently added the following 
training materials to our library. 

NEW MATERIAL 

+WordPerfect 5.0 Update from Learnkey. This VHS video 
package runs for 95 minutes. Training Objectives: Offers the 
experienced WordPerfect 4.2 user a quick way to learn and 
become comfortable with the new feature of 5.0. System 
Requirements: IBM-type personal computer and your own 
copy of WordPerfect version 5.0. 

tl The Macintosh Guide: Your First Few Steps from 
T.D.G. Enterprises. This VHS video package runs for 42 
minutes. Training Objectives: This tape is for the novice Mac 
user; its emphasis is on the SE and Mac II. The video uses 
MacWrite, MacDraw, and MacPaint to demonstrate how to 
use the Macintosh. System Requirements: a Macintosh. 

tl PageMaker 3.0: Module 4-Advanced Features from 
Personal Training Systems. This package completes our 
Page Tutor collection; it includes one audio tape. Training 
Objectives: Learn the many new features introduced in 
PageMaker 3.0, for example how to: create style sheets; flow 
text around graphics; assign color and change image bounda
ries; plus master other skills. System Requirements: Macin
tosh and your own copy of PageMaker version 3.0. 

tl HyperCard: Module 4-Advanced Scripting from 
Personal Training Systems. This package completes our 
HyperEasy collection; it includes one audio tape. Training 
Objectives: Increase your scripting skills. Learn how to: 
import and export data; use repeat loops and global variables; 
create a "Minifinder;" plus master other skills. System 
Requirements: Macintosh and your own copy of HyperCard 
version 3.0. 

The following packages complete our EXCELLERA TE audio 
tape collection from Personal Training Systems. Each 
package includes one audio tape. The System Requirements 
are the same for each EXCELLERATE package: a Macintosh 
and your own copy of Excel. 

tl Excel: Module !-Beginning Spreadsheets. Training 
Objectives: Enable the new Excel user to create spreadsheets. 
Learn how to: enter words, numbers, percentages and formu
las; format numbers and enter underlines; print, save, and 
reuse spreadsheets; plus master other skills. 

tl Excel: Module 2-Creating Business Graphs. Training 
Objectives: Enable Excel users to take numbers already on a 
spreadsheet and turn them into business graphs, such as pie 
and bar charts. Learn how to: create single and multiple series 
graphs; graph from non-adjacent columns; graph from two 
different spreadsheets; create overlay graphs; plus master other 
skills. 

tl Excel: Module 6-Linking Spreadsheets. Training 
Objectives: Enable Excel users to consolidate several spread
sheets into a summarized spreadsheet with permanent links to 
the original spreadsheets. Learn how to: consolidate using the 



paste special feature; create simple and complex external 
formulas; use array formulas; combine linking techniques; 
plus master other skills. 

ti Excel: Module 8-Advanced Macros. Training Objec
tives: Enable the experienced macro builder to build macro
driven applications. Learn how to: use input statements; trap 
errors and counting loops; create input forms and subroutines; 
plus master other skills. 

SITE LICENSE FoRUM 
Sandra Welch, Information Systems 

In order to make it easier for University of Minne
sota microcomputer users to take advantage of site 
licenses and volume discount agreements for 
microcomputer software, the Microcomputer 

Newsletter is providing this forum. The forum is for people 
who want to participate in an agreement the University 
presently holds or who want to find participants for new site 
licenses. 

If you've further questions or want to participate in this forum, 
call Sandra Welch, forum coordinator, at 625-9091. 

• MATHEMATICA FOR MACS 

Mathematica, written by Steven Wolfram, acts as an electronic 
blackboard that solves mathematical equations in either 
numeric or symbolic form. Mathematica comes with a library 
of more than 400 built-in mathematical functions, including 
elliptical, hypergeometric, Bessel and zeta. Currently, 
Mathematica is available for the Macintosh II and SE and soon 
will be available for other operating systems; it requires at 
least 2 megabytes of memory to run on the Macs and more 
RAM is strongly recommended. (Mac RAM is available from 
the Electronics Desk in 2MB packages for $840.) 

Since we feel Mathematica is an application for multi-purpose 
educational use, we will not survey our audience for interest 
We already assume many people will want to use it 

Mathematica is in stock at the Minnesota Book Center. For 
those of you who already have memory chips on order from 
the Minnesota Bookstore for the Mac II or Mac SE, you can 
buy Mathematica for an additional $25. All others may 
purchase Mathematica for the Mac II and Mac SE for $175. 

e STATGRAPHICS 

We haven't had enough response in favor of 
STATGRAPHICS to pursue a site license at this time. 

( ... NEWS CONTINUED FROM ................ PAGE 33 
The Microcomputer HelpLine has a current ComputerLand 
price list you can look at. All further inquiries on pricing, de
livery, and availability should be made to Stuart Lipsky at 
(612) 333-3151. Mr. Lipsky works out of the ComputerLand 
office in downtown Minneapolis at 109 South Seventh Street, 
Minneapolis, MN 55402. 

e APPLESHARE 2.0.1 UPGRADE: AcT Now! 
Apple recently upgraded the AppleS hare File Server software 
to version 2.0.1. If you have an earlier version of this soft
ware, we urge you to act soon to get this upgrade. There are 
two reasons to act quickly: Apple's upgrade offer will end 
soon and the upgrade has features that can benefit every 
AppleShare user on the University's internet. 

University AppleShare users who have an earlier version can 
get an upgrade through the Microcomputer HelpLine; this 
upgrade includes a complete set of documentation and disks. 
The upgrade is free if you purchased AppleS hare on or after 
March 1, 1988. If you purchased before that date, there is a 
$50 fee for each upgrade you request. To get the upgrade you 
must turn in your original AppleShare disks to the Micro
computer HelpLine. Contact us soon if you are using a older 
version of the AppleShare workstation (not client) software . 

This upgrade includes features that will make the AppleShare 
File Server Administrator's job much easier. The actual instal
lation of the upgrade is straightforward and should take most 
administrators about 30 minutes to complete. The documenta
tion gives you step-by-step guidelines to follow. As for your 
AppleShare users, the change will be almost unnoticeable. 

One of the version 2.0.1 's most important new features is the 
ability to do administrative tasks while the file server is 
running; you no longer must shut the server down to change 
passwords and add new users. Another feature, important for 
those directly connected to the University's internet, is that 
you can prevent guests from logging onto your server. Other 
features include the ability to: let users change their own pass
words; copy protect a file so it cannot be duplicated; add the 
AppleCD SC drive to the server so users can access informa
tion from CD-ROM disks; change the startup volume easily; 
and copy a volume to a different volume. 

BooK CENTER NoTES 

These offers are made to University departments, em
ployees, and students; the regular rules of eligibility 
apply. If you have questions regarding availability, 
phone the Minnesota Book Center's Electronics Desk 
at 625-6681. 
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• NEW YEAR, NEW PROCEDURES 

To start the new year right, we're letting you know about some 
Book Center changes that have already occurred and some that 
will be occur in 1989. These changes are designed to let us 
serve you better. 

One change that we have already made is installing a new 
phone system. We now have more lines and a queue system. 
This change should mean you won't always get a busy signal 
when you call us. 

The Electronics Desk processes over 200 phone calls per day. 
Many of the calls we receive are about order status. Please 
consider the cost in time of looking up the status of an order. 
Those who call frequently use hours that we would like to 
spend getting and delivering orders. Therefore, after the first 
of the year we will not look up an order while you are on the 
phone. Instead, we will take the information we need and call 
you back. We'll call you back the next day or earlier if we 
can. We will still try to answer general availability questions 
when you call. This new system will enable one or two people 
to look up orders and to avoid duplication of effort. (Although 
we try to avoid duplication of effort, we've found that some 
folks who call to check on the status of their order, call the 
Electronics Desk again within a short period of time. This 
means we've several staff people looking for the same order 
information and returning calls to the same person; it also 
means the Book Center clerk who takes the second call may 
not find the information about the caller's order in the usual 
place, since the clerk who took the first call has the file.) 

We will continue to notify everyone in writing as soon as we 
have received equipment or software that they've ordered. 

Our second change involves order changes and cancellations; 
these changes should be sent to us in writing. We've found 
that written instructions help eliminate confusion. If you wish 
to cancel or change an order, send a note, signed by the person 
who placed the order, to 

Electronics Desk, c/o Minnesota Book Center, 
290 Williamson Hall, 231 Pillsbury Dr SE, 

Minneapolis, MN 55455 

Besides the usual (e.g., name, phone number, 
item in question), the note should include the 
order number and the date the equipment or 
software was ordered. In addition, to speed up 
our processing, send us a copy of the receipt 
(or gold copy of the order). We, in tum, will 
notify you that the order is changed or can
cele<J. If cancellation is impossible, we will let 
you know immediately. 

Finally, please remember that delays in 
getting equipment often originate with the 
vendor. Vendors are having a hard time 

keeping up with some demands, such as the demand for 
memory chips. With memory chips still in short supply, we 
currently have a very difficult time getting equipment we were 
able to deliver on a cash and carry basis just a few months ago. 

We hope that in 1989 we can improve our service to you while 
giving you a fifth year of low prices. 

e WoRDPERFECT 1.0.1 FOR MAc 

WordPerfect version 1.0.1 for the Mac is now available at the 
Electronics Desk. If you purchased version 1.0, you can get 
version 1.0.1 by sending the registration card in the back of 
your WordPerfect manual to WordPerfect Corporation; they 
will then send you version 1.0.1 free of charge. For people 
who have purchased version 1.0, this is the only way to get 
version 1.0.1. 

ANn BooKs Too 

The Reference section of the University Bookstores 
has many books and manuals related to computers 
and software. Read this column to learn what new 
titles it is carrying. The University Bookstores' 
prices are reasonable; we give a 10% discount on 

most Trade and Reference books. If you can't find what you 
want, we can help. Tell us what computer and software books 
you want to buy. Stop in with your suggestions or send 
specific titles or areas of interest to: 

Maureen O'Brien, 160 Williamson Hall, 
Minnesota Book Center, 231 Pillsbury Dr SE, Mpls 55455 

Here are this month's titles and the Bookstores prices: 

~Learning Microsoft Word- The special, Academic 
Edition of Microsoft Word that the Electronics Desk 
carries does not include Microsoft's Learning Micro-
soft Word manual. If you are new to using Word, you 
need learning aids at your fingertips. We've good 
news for you. You can buy Microsoft's learning 
manual separately for $24. 

~Artificial Intelligence and the Design of Expert 
Systems by George F. Luger and William A. 
Stubblefield for $39.50. 

~Advanced MS-DOS Programming, by Ray 
Duncan from Microsoft Press (2nd Edition); this 

$24.95 book covers version 4 of MS-DOS. 

>-Concepts of Programming Languages by Robert W. 
Sebesta for $36.25 

~Data Base Management by Fred R. McFadden and 
Jeffery A. Hoffer for $41.75. 
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• Newsletter Reprints 
H you want back issues of volumes 3 to the present issue, Kinkos will 
make them for you for a nominal fee. The master copies are down
stairs at the Kinkos shop at 306 15th Avenue SE. This shop is open 
Sunday-Saturday. The Information server, accessable from Mac
intoshes that are directly connect to the University's internet, has the 
twelve most recent issues of the newsletter. January 1989 {M/3.1 0} 
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