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News and Announcements 

• Macintosh SE Change 
Apple recently enhanced the standard Mac SE; it now comes with 
a built-in Superdrive. This FDHD (Floppy Disk High-Density) 
drive is standard equipment in the Mac SE/30, Mac Ilx, and 
Ilcx. To distinguish Mac SEs with the Superdrive from those 
without it, Apple added the letters FDHD to the front of the SE; 
the SE's price did not increase with this enhancement. 

Superdrive 
The Superdrive can format, read, and write to 400K (single
sided), 800K(double-sided), and 1.4MB (high-density) Mac 
disks. 

In addition, if you use the Apple File Exchange Utility that comes 
with the Mac, the Superdrive can read, write, and format 720K 
and 1.4MB MS/PC-DOS and OS/2 disks as well as 800KApple 
II ProDOS disks. If you put an uninitialized or unformated disk 
in your drive, when using the File Exchange Utility, you see a 
dialog box similar to the one shown in Figure A. (The size 
options in the dialog box will include the 1.4MB size only if the 
disk you inserted is a high-density disk.) 

Figure A: Format MS/PC-DOS Disk 
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Turbo Pascal Professional 
Borland International's Turbo Pascal Profes
sional package for PC/MS-DOS machines 
includes Turbo Pascal version 5.0, Turbo 

Assembler version 1.0, and Turbo (stand-alone) Debugger 
version 1.0. In this article, we will review these three 
programs as one programming development system, 
discussing the additional capabilities you gain when you 
purchase the Turbo Professional package instead ofTurbo 
Pascal alone. 

This review is generally directed at those who are familiar 
with earlier versions of Turbo Pascal. Those want an 
overview of the difference between high-level languages, 
such as Pascal, and assembly languages, or want to learn 
why Turbo Assembler is a welcome addition, may want to 
read Oven>iew: Computer Languages on page 156. In the 
rest of the review we will concentrate on the new features 
found in version 5.0 and discuss how the new Assembler 
and stand-alone Debugger support and extend the capa
bilities of Turbo Pascal version 5.0. 

History 
We have followed the evolution ofTurbo Pascal for the last 
five years and have used Turbo extensively for our pro
gramming. Borland's first release of Turbo Pascal had the 
advantages of a more interactive and friendly programming 
environment than was common years ago. By eliminating 
the inconvenience of using a stand-alone editor, compiler, 
linker, and loader, and by adding a more friendly program
ming environment, Turbo's compact integrated program 
gave programmers a faster tool than any Pascal previously 
available for use on microcomputers. With Turbo Pascal it 
was no longer necessary to print program listings to locate 
and correct syntax errors in program source code because 
Turbo's programming environment provided assistance in 
locating and correcting errors. This assistance made 
programming a much more pleasant enterprise. However, 
early versions of Turbo Pascal gave limited access to the 
operating system and had other limitations that made it 
unsuitable for use with large-scale programming projects. 

Version 4.0 (reviewed in our August, 1988 newsletter) 
removed many of the earlier limitations; it broke the 64K 
limit on program code size, enhanced the user-interface 
with hot-keys and pull-down menus, increased compilation 
speed, allowed pre-compiled units, and included math co
processor support. 

Turbo Pascal 
Borland added several features to version 5.0, the most 
important of which are: an integrated (built-in) source
level debugger, math co-processor emulation, unit-based 
overlays, Expanded Memory Specification (EMS) support, 
and compatibility with the new Turbo Assembler and 

stand-alone Debugger. We discuss each of these new 
features in detail in separate sections below. 

Once again, in version 5.0 Borland has produced an 
excellent product for both the novice and professional 
programmer. In particular, the addition of the Integrated 
Debugger improves the programmer's productivity by 
making it easier to spot and correct errors. 

Integrated Debugger 
A debugger is a program you can use to watch the internal 
operation of your program as it executes the program code. 
De buggers let you examine the values of your variables and 
identify problems in the program statements as they occur. 

The most significant new feature of Turbo Pascal 5.0 is the 
Integrated Debugger. (Note that this is the debugger 
built into Turbo Pascal, and is not to be confused with 
Turbo Debugger 1.0, a stand-alone debugger we will 
discuss later.) 

With Turbo Pascal's new Integrated Debugger, you can 
execute your program line-by-line (a process called single
stepping) and examine the contents of variables after each 
line. In this single-step mode, you have two options: Step 
Over or Trace Into. When you encounter a procedure call, 
you can press the ffi (Step Over) key to execute the 
entire procedure before pausing again. Alternatively, you 
can press the ru (Trace Into) key to drop down into the 
procedure and single-step through the individual state
ments of the procedure before proceeding with the main 
body of the program. 

If your program doesn't require line-by-line debugging, 
you can speed up the debugging process by selecting 
individual lines of source code as breakpoints. A break
point is a stop sign which halts program execution at a 
specified point in the program. When the program halts at 
a breaking point, you can inspect and change the values of 
any variables. If you find that your program is in a tight 
loop, you can stop program execution in order to deter
mine the cause of the infinite loop. To do this, hold down 
the <CTRL> key and press the <BREAK> key. 

Turbo includes complex data structures, both simple and 
variable. You can use the debugger to examine both 
simple (Integer and Char) and complex (such as records 
and arrays) data structure variables. 

While you are in debug mode, you see a section of the 
source code displayed in the Edit Window and the next line 
to be executed is highlighted in color. Beneath this area is 
the Watch Window, where you see a list of one or more 
variable names with their current values as shown in Figure 
l. You can add or remove variables from the Watch Win
dow at any time. The Integrated Debugger automatically 
picks an appropriate form for displaying the variable (e.g., 
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in decimal or char), but you can override the default to 
display the value in some alternate format if you prefer. 
For example, records are normally displayed without labels, 
but there is an option to include field label names if 
desired. The Integrated Debugger also has display option 
support for file, set, pointer, and array variables. 

8087 Co-processor Emulation 
In version 4.0 support for IEEE standard floating-point 
arithmetic was added. Figure 2 is a summary of the IEEE 
Floating-Point data types and their levels of precision. 
(Computers use floating point numbers to represent 
numerical values which fall between whole numbers. For 
example, 1.59 is a floating point number.) This addition 
gave programs running under version 4.0 improved 
precision and speed in mathematical computations ifthe 
computer had an 8087, 80287, or 80387 math co
processor chip installed in it. 

If your machine doesn't have a math co-processor chip, 
version 5.0 will emulate the functions of this math co
processor with software. The precision and results are the 
same, but the speed of computation is much slower with 
software emulation than it is if the same computation is 
performed using the math co-processor chip. The big 
advantage of8087 software emulation is that you can write 

more hardware-independent programs. This independence 
improves portability of software among different hardware 
configurations. 

Figure 2: IEEE Floating-Point Summary 

Data Minimum Maximum Significant 
Type Value Value Digits 

Single 1Q-38 1Q-38 7 

Double 1Q-307 1Q-307 16 

Extended 1Q-4932 1Q-4932 19 

The combination of version 5's new co-processor emula
tion and the long integer data type added in version 4.0 
makes Turbo Pascal competitive with FORTRAN and C 
for use in computational-intensive applications where a 
high degree of precision is required. (Turbo's long 
integers can range from -2,147,483,648 to 
+2,147,483,647.) 

Unit-based Overlays 
Precompiled units were added in version 4.0. With version 
5.0, Borland has extended the unit concept to include 
unit-based overlays. You can use overlays to work around 

Figure 1: Debug Mode 
Showing Edit and Watch Windows 

Edit File Run Compile Options 

F=============================Edit============================~ 
Debug Break/watch 

Line 38 
begin 

Col 19 Insert Indent 

writeln ('Parsing ... '); 
message := 1; 
str (message:1,mstring); 
assign (Fout, OutMailPath + mstring); 
rewrite (Fout); 
FirstTime := true; 
while not EOF (F) do 

begin 
readln (f, S); 
abbrev .-copy (S,1,5); 

Unindent 

if (abbrev = 'From ') and (Not FirstTime) then 
begin 

F:PARSER.PAS 

Watch--------------------------------~ 
OutMailPath: 'j:\' 
MailFileName: 'mbox' 
message: 1 
FirstTime: TRUE 
mstring: '1' 
abbrev: 'From ' 

Alt: F1-Last help F3-Pick F6-Swap F9-Compile X-Exit I 
' 



memory limitations when your program requires more 
DOS memory than is available on your computer. For 
example, if you are working on a project where your 
program requires one megabyte ofRAM, you have a 
problem, because the upper limit on PC/MS-DOS 
memory is 640K. 

With the overlay feature you can designate individual 
chunks of your program to occupy memory only when 
your program requires them. All overlays are stored 
together in a separate disk file with the same base file name 
as the main program but with an . OVR extension. When 
needed, the overlay units are copied into a shared area of 
memory called the overlay buffer. 

When you run a program that contains overlays, Turbo 
automatically reserves an area of memory to serve as the 
overlay buffer. Unless you specify otherwise, the overlay 
buffer will be just large enough to contain the largest 
overlay unit used in your program. (To improve perform
ance, you can specify a larger overlay buffer.) Within its 
size limitation, the overlay buffer can contain any number 
of overlay units at one time. When an overlay is needed, it 
is automatically read into the overlay buffer from the 
overlay file. If the buffer has sufficient space to accommo
date the new overlay unit, the overlays already in the buffer 
will remain there. However, if the buffer has insufficient 
space to accommodate the new overlay, units that are 
already in the buffer will be removed one by one until 
there is enough space. (The overlay that has been in the 
buffer the longest is always the first to be removed, a 
process known as FIFO - first in first out.) 

The disadvantage of overlays is that they can slow down 
the execution of your program substantially, since overlay 
units must be copied from disk into DOS memory indi
vidually each time they are needed. If you do not assign 
procedures to overlays carefully, your program can exhibit 
disk thrashing behavior. Disk thrashing occurs when the 
program must continually read overlays from disk. How
ever, when using overlays you can do some things to 
improve program speed. First, you can specify an overlay 
buffer size larger than the default size. Second, you can 
organize your program and overlay units in order to reduce 
the number of times your program must load overlay units 
from disk into memory. Third, if your microcomputer is 
equipped with DOS expanded memory (EMS or Expanded 
Memory Specification), you may be able to use this EMS 
feature to improve overlay performance dramatically. (For 
more information on EMS see DOS Expanded liS. Extended 
Memory in our Aprill989 newsletter.) 

Assuming that sufficient EMS memory is available on your 
microcomputer, you can call the procedure OvrinitEMS 
to load the overlay file from disk into EMS. Once the 
overlay file is loaded into EMS, it is no longer necessary to 
slow your program down by accessing overlay units from 
disk. Instead, your program can copy the overlay units 
from EMS memory to DOS memory at a much higher 
speed than would be possible if the overlays had to be 
copied from disk. If sufficient EMS memory is unavailable, 
your OvrlnitEMS procedure call will have no effect and the 
overlay file will be copied from disk in the usual manner. 

Overview: 
Computer Languages 
Today most programmers write pro
grams in high-level languages such as 
Pascal, C, or FORTRAN. These 
languages are called high-level because 
they are rather independent of the 
computer hardware. Although most 
programmers use high-level languages, 
their computer's microprocessor or 
central processing unit (CPU) cannot 
directly understand these high-level 
language's instructions. Computers 

an Intel CPU (such as the 8086s, 
8088s, 80286s, or 80386s) used in the 
PC/MS-DOS family ofiBM-compat
ibles. Machine code instructions look 
like this: 

people find it much easier to think in 
English than in the numbers shown 
above. Third, the individual com
mands of higher-level languages are 
more powerful than individual machine 
instructions. For example, one Pascal 
command might be equivalent to ten 
or more machine instructions. How
ever, programs written in high-level 
languages must be translated to 
machine code so that the CPU can 
understand them. This translation is 
done by a program called a compiler. 

can only understand low-level machine 
code instructions, which are patterns of 
Os and ls. Machine code instructions 
are hardware-specific; that is, machine 
code for Motorola CPUs (such as the 
68000s, 68020s, or 68030s) found in 
the Apple Macintosh is totally different 
than the machine code instructions for 

01011101 10101011 10100010 
01111101 00001000 01100010 
01000001 10101111 11101011 
01001101 10101000 10101010 

High-level languages are preferred for 
most programming applications for 
several reasons. First, they have a stan
dardized set of core commands which 
are independent of the hardware. This 
means that you could write a Pascal 
program that could be compiled and 
used on either a supercomputer or a 
microcomputer. Second, high-level 
languages are more like the English 
language and thus easier to work with 
than low-level machine code. Most 

Assembly language is a low-level 
language, specific to a particular type of 
CPU. Assembly language is similar to 
machine code, in that one specific 
assembly language instruction trans
lates directly into one specific machine 
code instruction. However, since 
assembly language is written in 
English-like commands rather than 



EMS Support 
As we discussed in the previous section, you can use Turbo 
Pascal5.0 to write programs that use EMS for storage of 
overlays. Turbo 5.0 also provides EMS support for its own 
internal use. Up to 64K of EMS can be used to hold the 
edit buffer, this leaves more of the 640K of DOS memory 
free. The access to additional memory makes it possible to 
compile larger programs. 

Pascal 5.0 Wish Ust and Comments 
There are still restrictions on GOTOs. For example, you 
cannot jump from the middle of a procedure back into the 
main program. Although good programmers avoid 
GOTOs, they are sometimes useful in limited applications, 
such as error processing; we would like to see GOTOs 
implemented to the full ANSI Pascal standard. 

Unfortunately, each successive version ofTurbo Pascal has 
required more memory than its predecessor, and version 
5.0 is no exception. You must have a minimum of512K 
RAM in your microcomputer to run Turbo Pascal, and we 
strongly recommend 640K An additional 64K of EMS 
memory is also advised for large-scale programming 
projects. If you have developed programs with Turbo 
Pascal version 4.0, they should run without modification 
under version 5.0; in general, upward compatibility can be 
assumed. 

With the release ofTurbo Assembler 1.0 and Turbo 
Debugger 1.0, Turbo Pascal's capabilities have been 
further enhanced. We will review this Assembler and 
stand-alone Debugger next, with the aim of helping you 

decide whether Turbo Pascal alone will meet your needs, 
or if you would derive more benefit from purchasing the 
total Turbo Pascal Professional package. 

Turbo Assembler 
Before reading our discussion of Turbo Assembler 1.0, 
some background on computer languages may be helpful 
to some of our readers. If you already know the difference 
between high-level and and assembly languages, you may 
want to skip reading the Overview: Computer Languages 
section below. 

Using Turbo Assembler 
Turbo Assembler (TASM) is not an interactive program 
like Turbo C and Turbo Pascal. In other words, there is 
no built-in linker, editor, context-sensitive help, pull-down 
menus, or overlapping windows. You run the program 
from the PC/MS-DOS command line. Since no editor is 
built-in, you must use an external editor, such as the Turbo 
Pascal editor or some other ASCII editor. 

Turbo Assembler has two modes: MASM and Ideal. Many 
public-domain assembly language subroutines have been 
developed using Microsoft's Assembler (MASM). The 
Turbo Assembler can be used in MASM-syntax mode for 
essentially full compatibility with these routines. The 
syntax of MASM can be somewhat ambiguous and confus
ing. Fortunately, Turbo Assembler has added a second 
mode called Ideal mode, in which the assembly language 
syntax is much more consistent and readable. For ease-of
use and reliability, we would recommend that you program 

numbers, humans prefer to write 
programs in assembly language rather 
than machine code. Still, it is much 
more difficult to program in assembly 
language than in Pascal or other high
level languages. 

If assembly language is more difficult 
to use, why would a programmer 
choose it over Pascal or C? Because 
sometimes it is important to be able 
work directly with the CPU. For 
example, recall that one Pascal state
ment might translate to 10 or more 
machine code instructions. Compilers 
can be inefficient and use even 20 or 
30 instructions where five would do 
just as well. Superfluous instructions 
slow things down. When speed is 
important, assembly language can be 
used to optimize or speed up portions 
of the program, by allowing the 
programmer to re-write inefficient 
segments of code. 

English-like assembly language com
mands may be full words or abbrevia
tions called mnemonics. For example, 
the MOV mnemonic stands for move 
instruction and JMP stands for the 
jump instruction. Assembly language 
statements are divided into sections or 
fields called: labels, mnemonics, 
operands, and comments. Some 
assembly language source code is 
shown below. 

An assembler is a program that trans
lates assembly language source code 
into machine code equivalents. The 
Turbo Pascal Assembler reviewed here 
translates programs written in the 
assembly language of the Intel family 
ofCPUs into machine code. These 
include the CPUs of the 8088, 8086, 
80186,80286,80386SX,80386as 
well as the co-processors 8087, 80287, 
80387. 

Sample: Assembly Language Source Code 
Label 

Mnemonic Operands Comments 

mov DL,O ; clear DL 
or AL,AL 
jz Done ; if AL = 0 then jump to Done 
jmp DoNotExit 

Done 
mov AX,04COOh ; DOS exit function code to AH 
int 21h ; call DOS to exit the program 

~ 

I r 

I 



your assembly language instructions using TASM's Ideal
mode syntax whenever possible. 

Assembler Wish Ust and Comments 
Our most significant criticism ofTASM is its lack of an 
integrated programming environment. We would like to 
see a built-in editor, linker and integrated debugger, 
context-sensitive help, and pull-down menus. We hope 
that the next version will add these features to allow TASM 
to function more like the other Borland language products. 
Since the syntax ofldeal mode is superior to that of 
MASM mode, we would like to see Borland provide a 
translator to convert MASM source code into Ideal mode 
source code. 

TASM is an excellent assembler. Like the other Borland 
products, T ASM is useful for beginners and experts alike, 
although we would caution beginners that assembly 
language is frustrating and time-consuming. Turbo 
Assembler requires a minimum of 256K RAM. 

Most users will probably never find it necessary to use an 
assembler, because Turbo Pascal generates efficient ma
chine code and has excellent access to low-level machine 
functions and the DOS operating system. If you are 
developing an application where squeez-
ing the last bit of speed out of your 

sophisticated breakpoints or more capable display options 
for arrays, pointers, and other more complex data struc
tures. 

Turbo Debugger is essential when the program you want 
to debug is too big to fit into memory because Turbo 
Pascal's Integrated Debugger is incapable of examining 
low-level machine instructions and functions. TD is also 
essential if you are correcting errors in a very large program 
which cannot be debugged within the integrated environ
ment due to memory limitations. With Turbo Pascal's 
Integrated Debugger, the program you are debugging 
must share memory space with the compiler, editor, linker, 
and debugger, i.e., all ofTurbo Pascal. This competition 
can squeeze your program to the point where it will run 
out of memory and crash. 

Because it doesn't include compiling, linking or editing 
functions, Turbo Debugger requires less memory than the 
Integrated Debugger. TD has only one job: debugging. 
Normally, TD requires a minimum of 384K RAM, but TD 
has three strategies for minimizing its own memory 
requirements, thereby freeing up DOS memory for your 
program. First, TD can use EMS memory to reduce its 
own DOS memory requirements. Second, TD allows you 

Figure 3: 
Pascal and Associated Assembly Language Equivalents computer is imperative, assembly 

language can be the answer. Usually 
this is accomplished by writing the 
bulk of your program in Pascal, then 
using assembly language to stream
line the critical chunk of code that is 
slowing things down. Although it is 
possible to write a complete pro
gram in assembly language, the 
resulting program is very machine
specific and rarely worth the time 
and effort. 

"""' 

Turbo Debugger 
Turbo Debugger 1.0 (TD) is a 
stand-alone debugger designed for 
use in debugging programs written 
with Turbo Pascal, Turbo C, and 
Turbo Assembler. TD has all of the 
features and functions of the Turbo 
Pascal Integrated Debugger we dis
cussed earlier; in fact, all of the 
functions common to both debug
gers are invoked with the same hot
key sequences and pull-down 
menus. However, Turbo Debugger 
has additional features and capabili
ties which can be helpful and in 
some cases are essential. You may 
decide to choose TD over the Inte
grated Debugger if you prefer more 

X.58: J := J + 1; 
cs:001B•A10200 roov 
cs:001E 40 inc 
cs:001F A30200 roov 

X.59: K : = J + 50; 
cs:0022 A10200 roov 
cs:0025 053200 add 
cs:0028 A30400 roov 

X. 60: FOR I := J TO K DO 
cs:002B A10400 roov 
cs:002E 8946FE roov 
cs:0031 A10200 roov 
cs:0034 3B46FE crop 
cs:0037 7F18 jg 
cs:0039 A30000 roov 
cs:003C EB04 jrop 
cs:003E FF060000 inc 

X.6I: SHOW( I ) ; 

cs:0042 FF360000 push 
cs:0046 E8B7FF call 
cs:0049 A10000 roov 
cs:004C 3B46FE crop 
cs:004F 75ED jne 

SEOB:OOOO FF FF FF FF FF FF 
SEOB:0008 01 01 01 FF FF FF 
SEOB:0010 01 02 03 02 01 FF 
SEOB:0018 01 01 01 01 00 02 
SEOB:0020 FF FF FF FF FF FF 

ax 0001 c=O 
ax, [X.J] bx SE21 z=O 
ax ex 04A3 s=O 
[X.J],ax dx 8003 o=O 

si 0207 p=O 
ax, [X.J] di 0142 a=O 
ax,0032 bp 3FFC i=1 
[X.K],ax sp 3FFA d=O 

ds SE6F 
ax, [X.K] es SE6F 
[bp-02],ax ss SE98 
ax,[X.J] cs SE1B 
ax, [bp-02] ip 0022 
X. 62 (0051) 
[X.I],ax 
X. 61 (0042) 
word ptr [X. I] 

[X.I] 
X.SHOW 
ax, [X.I] 
ax, [bp-02] 
003E 

FF FF ss: 4006 0000 
FF FF ss: 4004 0000 
00 FF ss: 4002 0000 
02 FF ss: 4000 0000 
FF FF ss: 3FFE 0000 

~ 



to use serial communications to physically link and use two 
computers together. With this strategy, your program and 
a very small section of the debugger (about lOK) run on 
one machine and the remainder (and vast majority) of the 
debugger runs on the other machine. 

If you have a 80386 microprocessor (CPU) in your 
computer, you can use a third, elegant debugging strategy. 
Assuming you have sufficient memory installed, TD will 
take full advantage of the 80386 hardware by using 80386 
protect mode to divide available memory into two 640K 
partitions. Turbo Debugger takes control of one of the 
partitions and uses it to manage its own functions. The 
second partition contains the program to be debugged, 
and TD instructs the 80386 hardware to treat this second 
partition as a virtual or functionally separate computer. 
Because sharing memory can cause serious problems, an 
important advantage is gained when the program to be 
debugged can reside within its own 640K of memory. 
(When a bug-ridden program shares memory with debug
ger software, the bugs in the program can destroy or 
corrupt the debugger software while it is running.) When 
you use Turbo Debugger with an 80386 microcomputer, 
your program will automatically have its own separate 
memory during debugging. 

Turbo Debugger can be an asset when trying to optimize 
your Pascal program with assembly language. All compil
ers, including Turbo Pascal, may generate inefficient 
machine code. If this code is optimized by an assembly 
language programmer, the result could be faster program 
execution. Speed can be critical in certain applications, 
such as data acquisition. TD allows you to study the 
machine code the Turbo Pascal compiler generates for each 
Pascal statement. You can eliminate the inefficiencies by 
using Turbo Assembler to recode critical procedures and 
functions in assembly language. 

Figure 3 gives an example of several lines of Pascal and 
associated assembly language equivalents produced by the 
compiler; you would see these lines displayed on the screen 
in TD's CPU window. In the large upper left box, you 
will see the Pascal source code shown here in upper-case 
letters. The machine code generated by the compiler and 
the assembly language equivalents of the machine code are 
listed in lower-case after each Pascal statement. CPU 
registers and flags are displayed in the two narrow boxes in 
the upper right. In the lower left corner you see a memory 
dump. The stack is displayed in the lower right corner. 

Debugger Comments 
Overall, Turbo Debugger is intuitive and powerful. For 
most applications in Pascal, you would probably continue 
to use Turbo's convenient integrated debugger. However, 
if you debug large programs, if your program contains 
some assembly language, or if you have an 80386 CPU in 
your machine, you will appreciate the additional power 
available to you with Turbo Debugger l.O. 

Installation 
All three programs in the Turbo Pascal Professional S .0 
package are easy to install and have excellent support for 
subdirectories. The documentation is clear, complete, and 
well-organized, with separate user's guide and reference 
manuals. 

Turbo Pascal Professional Summary 
The Turbo Pascal Professional package is geared for the 
professional programmer who needs to incorporate 
assembly language modules into a Pascal program. Assem
bly language programmers will appreciate Turbo Assembler 
l.O for its new simplified assembly language syntax called 
IDEAL mode. 

Turbo Debugger l.O is a full-featured stand-alone debug
ger for use with Pascal, C, and assembly language; it takes 
full advantage of the Intel 80386 microprocessor and 
works well with Turbo Assembler and Turbo Pascal. 

If you are an average user, Turbo Pascal version 5.0 alone 
will probably meet your needs. If you are more advanced 
or want to expand your programming knowledge, you will 
also like version 5.0. For those who are interested in the 
details of their microcomputer's hardware and operating 
system, who develop large programs, who have a computer 
with an 80386 CPU, or who write assembly language 
support routines for a Pascal program, the Turbo Pascal 
Professional package is a good investment. 

Upgrade and Ordering Information 
You can order the entire Turbo Pascal Professional pack
age, Turbo Pascal, and Turbo Assembler/Debugger at the 
Minnesota Book Center's Electronics Desk. 

Borland Product 

Turbo Pascal Professional 5.5 
Turbo Pascal 5.5 
Turbo Assembler/Debugger 1.0 

Discount Price* 

$162 
98 
97 

*the Book Center expects to have even lower prices for 
these Turbo products by the time you read this review 

When this review was prepared, Borland was only getting 
ready to release Turbo Pascal version 5.5. Version 5.5, 
which adds object-oriented programming, has been re
leased. We will talk about object-oriented programming 
and version 5.5 in an upcoming issue of this newsletter. 

If you have only Turbo Pascal, not the Professional 
package, you can upgrade to Turbo Pascal Professional 5.5 
for $99.95; this fee gets you manuals for the Professional 
package. If you already own Turbo Pascal Professional, 
you can upgrade to version 5.5 of the Professional package 
for $49.95. (Once version 5.5 was introduced, upgrades 
to version 5.0 were discontinued.) Those who purchased 
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Turbo Pascal5.0 between April 23, 1989 and May 23, 
1989 can get a free upgrade to version 5.5. 

Turbo Pascal's upgrade is available directly from Borland. 
For more upgrade information, call their customer support 
number at 408/438-5300. Here is Borland's address and 
information on how to order the upgrade: 

Borland International, 1800 Green Hills Road, 
P. 0. Box 660001, Scotts Valley, CA 95066-0001 

Send Borland: (1) the appropriate fee plus a $5 shipping 
charge for each version that your order; (2) the serial 
number from your first or install disk; ( 3) your original 
sales receipt - but sure to keep a photocopy for your own 
records; and ( 4) information about the size disk you will 
need, that is, 3.5-inch or 5.25-inch. 

Faculty Resource Center 

We are pleased to announce expanded Microcom-
puter Center service and a new group. The new 

group is the Microcomputer Faculty Resource 
Center. The services of the resource center are 
available to all University of Minnesota faculty 
interested in using or creating instructional 

software. The Microcomputer Faculty Resource Center 
can help you find and evaluate existing courseware or can 
provide a limited amount of free time to assist you with the 
design and preparation of custom courseware. Faculty 
should bring their project ideas to the Faculty Resource 
Center and consult directly with the center's staff. 

The Microcomputer Faculty Resource Center will also help 
you select appropriate hardware, schedule projects, and can 
recommend authoring tools or other programming 
resources. In addition, you can check out selected equip
ment on a first come, first served basis. 

Throughout the academic year, the Microcomputer 
Faculty Resource Center will offer forums and workshops 
on topics related to the design, development, and selection 
of instructional software. Call the Microcomputer Faculty 
Resource Center at 626-1090 to discuss your instructional 
software needs, or stop by Room 113 in the Shepherd Labs 
building between 10 am and 3 pm Monday-Friday, or call 
for an appointment. 

HyperCard Notes 
HyperCard has been called a friendly, easy-to-use, software 
"erector set" for the Macintosh; it allows you to build your 
own software applications (called stacks) quickly and easily. 
In fact, for creating many types of instructional software, 
educators find HyperCard to be a flexible alternative to 
conventional programming languages and less restrictive 

than most authoring systems. HyperCard's flexibility is 
further amplified by its ability to be programmed using an 
English-like scripting language (called HyperTalk) and 
expanded with easy-to-use external routines (called 
XCMDs or XFCNs, also known as external commands and 
functions). Periodically, we will spotlight a HyperCard 
stack, script, or external routine. We will try to address a 
variety of topics of particular interest to HyperCard users 
who are developing instructional software. This month the 
topic is judging students' responses. 

Judging Students' Responses 
All instructional software must process responses; that is, 
the software needs a way to reliably judge a response 
against an answer for correctness. For multiple choice 
types of interactions, the task is simple. HyperCard's 
scripting language makes it easy to check for mouse clicks 
in certain areas of the screen. Even the classic fill-in-the
blank question (or free response format) presents no 
problem if the response and answer match exactly. One 
inherent problem with the free response format is the 
variety of spelling errors students can produce. 

The resource center staff has developed an external routine 
(XFCN) to allow more sophisticated response processing 
for stacks using a free response question format; our XFCN 
is called StringCompare. Using a pattern matching algo
rithm, the function compares a student's response with a 
correct answer. The XFCN returns a "markup" graphic 
indicating where characters have been incorrectly posi
tioned or omitted. As shown in Figure 1, StringCompare 
includes options for upper and lower case sensitivity and 
allows any Macintosh font or size to be specified. The 
StringCompare XFCN and other HyperCard resources are 
available from the Microcomputer Faculty Resource Center 
at no charge. 

Soliciting HyperCard Resources 
If you have a stack, script, or external routine that you feel 
other computing educators might benefit from, and would 

Figure 1: StringCompare, a HyperCard XFCN 
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like to contribute to our growing collection, bring them by 
the Microcomputer Faculty Resource Center in room 113 
of the Shepherd Labs building. 

( .. NEWS CONTINUED FROM •.••.••••••• PAGE 1.53 

• Superdrlve Upgrade for Old Mac SEs 
Sometime in September or October, Mac SE owners 
without the Superdrive will be able to purchase an FDHD 
Upgr11de Kit. The kit will include the FDHD drive, several 
SE ROMS, the SWIM (Superdrive) controller chip, and 
System Software release 6.0.3. (When the new ROM and 
drive controller chip are installed, the old will be removed; 
the service provider must return the old parts to Apple.) 

At press time we did not have price or installation informa
tion for this upgrade kit. 

• Mac SE to SE/30 Upgrade 
Mac SE owners who want a faster machine can upgrade 
their Mac to an SE/30. 

Logic Board 
The SE to SE/30 logic board upgrade contains the 
Motorola 68030 CPU with the built-in PMMU (Page 
Memory Management Unit) chip and the 68882 floating
point coprocessor; the upgrade is available from ACS 
Engineering Services, phone 625-1595. The SE/30 
requires System software 6.0.3; that software is included 
with the upgrade. This board increases theSE's speed by 
about 400 percent, includes stereo sound capability, and 
supports the optional Superdrive. The University's 
discount price is shown in the table below. 

Mac SE to SE/30 Upgrade 
- logic board only 
- logic board and FDHD Superdrive 

Superdrive 

Discount Price 
$1250 

1600 

If you choose only the logic board upgrade, you can 
continue to use your 800K disk. Since the SE/30 logic 
board upgrade supports only one internal floppy drive, if 
y~u get the upgrade with the Superdrive, this FHDH drive 
Will replace your 800K drive. (SE owners with two internal 
floppy drives could repackage the extra drive as an external 
drive; some third party vendors make kits for this purpose.) 

SE versus SE/30 Memory 
Memory is packaged differently on the SE's logic board 
than it is on theSE/30's. If you have 1 or 4MB of RAM 
in your Mac SE, you can use all that memory in the SE/ 
30. However, if your Mac SE has 2.5MB ofRAM in it 
you don't have enough memory to use that memory in 'the 

SE/30 -you are 2MB short. The Memory 11nd Memory 
Exp11nsion section of the Apple M11cintosh 11nd Peripher11ls 
handout has complete information on memory upgrades. 

• Mac II to llx Upgrade 
Mac II owners who want a faster machine can upgrade to a 
Mac IIx; the Mac llx is about 15 percent faster than the 
Mac II. The Mac II to Mac IIx logic board upgrade 
contains the Motorola 68030 CPU with the built-in 
PMMU (Page Memory Management Unit) chip, the 
68882 floating-point coprocessor, and ROMs on SIMM; 
the upgrade is available from ACS Engineering Services, 
phone 625-1595. If you choose only the logic board 
upgrade, you can continue to use your 800K disk drive. 

Mac II to llx Upgrade 
- logic board only 
- logic board and FDHD Superdrive 

e Zenith Z-286 LP /12 

Discount Price 
$1600 
2015 

Zenith recently announced a new 80286 machine: the 
Z-286 LP/12. This AT-compatible desktop computer is a 
faster version of the Z-286 LP/8 (which we announced in 
our August 1988 newsletter). Except for the speed of the 
microprocessor the LP /12 and LP /8 are the same. The 
LP/12's microprocessor runs at l2 MHz while the LP/8's 
CPU runs at 8 MHz; both machines' CPUs run with 0 
wait states. Other standard Z-286 LP features include 
1MB RAM, a socket for an optional 80287 numeric co
processor, a VGA display adapter, a 1.4MB 3.5-inch floppy 
disk drive, two full length AT-compatible expansion slots, 
two 9-pin serial ports, one bidirectional parallel printer 
port, a 101-key keyboard, and a 110/220 VAC, 50/60 
Hz switchable power supply. Currently all the desktop 
Zeniths also come with a mouse and MS-DOS 3.3 Plus. 
You can choose from 20 configurations of the Z-286 LPs; 
they differ in the monitors, size of the hard disk, and CPU 
speed. The Model 20s have a 20MB hard disk with a 65 
millisecond ( ms) average access time. The Model 40s have 
a 40MB hard disk with 28 ms average access time. 

The HelpLine has a Z-286 LP /12 Model40 available for 
your inspection. The price for the Z-286 LP/12 is 
included in Figure B. 

• New In HelpLine 
We recently added some new Zenith equipment to our 
HelpLine. This equipment is described below; price infor
mation is in Figure B. 

Zenith Z-386/25 
The HelpLine has a Zenith Z-386/25 with a 150MB hard 
disk available for your inspection (we announced this 
machine in our July 1989 newsletter). The Z-386/25 has 
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an 80386 CPU running at 25 MHz with 0 wait states. 
Other standard Z-386/25 features include 2MB of RAM, 
a socket for an 80387 numeric co-processor, a VGA display 
adapter, a 1.4MB 3.5-inch floppy disk drive, two 9-pin 
serial ports, one printer port, keyboard, and a 110/220 
VAC, 50/60Hz switchable power supply. The 150MB 
hard disk's average access time is 16 milliseconds. You can 
also buy configurations of the Z-386/25 with a 70MB (18 
ms average access time) or a 320MB hard disk (16 ms 
average access time). Currently all the desktop Zeniths 
come with a mouse and MS-DOS 3.3 Plus. 

The newer Z-386/25s and the Z-386/33s have two bus 
systems which support different expansion options. One 
bus supports expansion boards designed for the classic IBM 
PC bus; in some configurations, one of these classic 16/8-
bit slots has been used for a display adapter. The second 
bus can support 32-bit I/0 and 32-bit memory up to 
64MB. The Z-386/25 and Z-386/33 come with three of 
these 32-bit expansion slots. For a comparison of all of the 
Z-386/25 and Z-386/33 configurations, see our IBM and 
Zenith Microcomputers handout. 

Zenith TurbosPort 386 
The HelpLine has the model of the Zenith TurbosPort 
386 Portable with an internal2400 baud modem (we 
announced this machine in our March 1989 newsletter). 
The TurbosPort's 80386 microprocessor is switchable 
between 12 and 6 MHz and has 0 wait states. Other 
standard TurbosPort 386 features include 2MB RAM, a 
socket for an 80387 numeric co-processor, a 3.5-inch 
1.4MB floppy drive, a 9-pin serial port, a printer port, a 
port for a numeric keypad, a detachable keyboard, and MS
DOS 3.3 Plus. You can adjust the built-in monochrome 
10.5-inch backlit LCD display to fit the lighting. 

The TurbosPort's power requirements are different from 
most Zenith products; its adapter/charger requires 
llOVAC. This portable comes with a 53 WHr "fast
charge" NiCad battery pack with overcharge protection. 

Hewlett-Packard RuggedWriter 480 
Hewlett-Packard's RuggedWriter 480 is a 24-pin impact 
dot-matrix printer with a wide carriage; you can use paper 
from 3-inches to 14.95-inches wide in it. This impact 
printer is designed to print up to 5000 pages/month. The 
RuggedWriter comes with a parallel and serial interface as 
well as a built-in draft font and the Courier font; it prints 
480 character per second (cps) in the draft mode and 248 
cps in letter quality mode. The RuggedWriter's paper 
setup lets you hand feed a single sheet of paper, such as 
letterhead, without removing any Z-fold (continuous form 
or pin-feed) paper that is already in the printer. To switch 
between paper paths you can use the printer's keypad. 

Currently the H-P RuggedWriter is the only impact printer 
with a parallel interface that is available through the 
Microcomputer Discount Program. (To print on multi-

part forms, you must use an impact printer.) The Rugged
Writer can handle multipart forms up to 6-parts at .018-
inches thickness. 

If your software does not support the RuggedWriter, you 
can change DIP switch Bl to the up position to get it to 
emulate one of these printers: Epson LQ-800/-1000, 
Epson LQ-1500, Epson FX Series, Epson MX Series, 
Standard Printer, and TIY. The number ofRuggedWriter 
features that are supported decreases as you go down this 
emulation list. 

Model 

Figure B 

Description Discount Price* 

Zenith Z-286 LP/12 with 80286 CPU 
Model 20 with 20MB hard disk 
ZM-212-20 monitor not included 
ZMA-212-20 +ZMM-149-A amber monitor 
ZMP-212-20 +ZMM-149-P black&white monitor 
ZMC-212-20 +ZCM-1390-A/Z color monitor 
ZMF-212-20 +ZCM-1490-Z FTM color monitor 

Model 40 with 40MB hard disk 
ZM-212-40 monitor not included 
ZMA-212-40 +ZMM-149-A amber monitor 
ZMP-212-40 +ZMM-149-P black&white monitor 
ZMC-212-40 +ZCM-1390-A/Z color monitor 
ZMF-212-40 +ZCM-1490-Z FTM color monitor 

Zenith Z-386/25 
Model150 with 150MB hard disk 
ZM-325-150 monitor not included 
ZMA-325-150 +ZMM-149-A amber monitor 
ZMP-325-150 +ZMM-149-P black&white monitor 
ZMC-325-150 +ZCM-1390-A/Z color monitor 
ZMF-325-150 +ZCM-1490-Z FTM color monitor 

Zenith TurbosPort 386 

$1760 
1910 
1910 
2100 
2200 

$2055 
2200 
2200 
2395 
2490 

$5360 
5455 
5455 
5650 
5700 

Model 40M includes internal 2400 baud modem $ 4580 

Hewlett-Packard RuggedWriter 
2235A wide carriage impact printer $ 980 

parallel printer cable 27 

• Zenith Note: shipping and handling (S&H) costs are $65 for 
any order including a CPU. For orders not including a CPU, 
S&H fees are $20 for a monitor, $5 for each item valued 
under$250, and $10 for each item (excluding monitors) 
valued over $250. 

• Revised Microcomputer Handouts 
Since there have been many minor changes in the micro
computer handouts, you may want to pick up 8/7/89 (or 
later) versions of these handouts: IBM and Zenith 
Microcomputers, the Apple Macintosh and Peripherals, and 
the Printers and other Peripherals. 



There has been one big change in the IBM configurations; 
under our new contract IBM eliminated the quantity re
strictions. This change makes ordering an IBM micro
computer much simpler for the person, or department, 
who wants to buy one machine. Examples of smaller 
changes are: the Apple external SCSI hard disks come with 
a SCSI cable and terminator, and the Toshiba printers are 
no longer available through the Microcomputer Discount 
Program. All Micro Discount Program handouts are 
available in the Microcomputer HelpLine in 125 Shepherd 
Labs and in the hallway outside the HelpLine; they are also 
available from the Macintosh Information Server. 

• MacRecorder Update 
We have an update to our July 1989 newsletter's Mac
Recorder review: we have different ordering information. 
Individuals cannot order MacRecorder directly from 
Farallon Computing, Inc for $119.40. They can, how
ever, special order it from the Electronics Desk for ap
proximately $170; when you place your order, ask the 
Electronics Desk about the current price. 

Book Center Notes 
These offers are made to University departments, 
employees, and students. The Microcomputer 
Discount Program's regular rules of eligibility apply. 
If you have questions about availability, phone the 
Electronics Desk at 625-3854. 

• Excel 2.2 Upgrades 

your free upgrade to version 1.0v2, bring your original 
program disk and one formatted 800K or 1.4MB disk to 
the HelpLine. You can copy the upgrade at the Micro
computer HelpLine; the consultants will mark your 
original disk to indicate that it has been upgraded to 
version l.Ov2. This upgrade may be useful if you have 
experienced problems using the Cut and Paste commands 
due to low memory situations. 

• Mac Software Version Numbers 
You can find out which version of Macintosh software you 
are using in several ways. When you are actually using the 
software, you can pull down the ti menu and choose the 
About ... option. Or, if you can see the software's icon on 
the desktop, you can select the icon and then use the File 
menu's Get Info option. When you do this you see an Info 
window similar to the one shown in Figure C; the Version 
section has the software's version number. 

Training Resources 

The Microcomputer Group owns training 
packages for many popular software programs. 
These training packages are available to Univer
sity of Minnesota departments and current 

employees and students. There is no fee for using these 
packages, and you may check them out for 48 hours. 
However, before you can check them out, you must sign a 
Usage Agreement and leave your University of Minnesota 
ID with 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, software, and 

cassette player. To reserve or check out Excel upgrades are available at the 
Electronics Desk. Qualified owners of 
older versions of Excel can upgrade to 
version 2.2 for $54 at the Book 
Center. If you purchased Excel after 
4-1-89, you can get a free upgrade. 
To get the upgrade, bring proof of 
purchase (receipt or Journal 

Figure C: 
materials, talk to Margaret Stefansky 

at phone 625-1300 in room 103 
Shepherd Labs, M-F, 8 am to 
noon and 1 to 4:30 pm. 

Voucher) and your original disk to 
the Electronics Desk; they will mark 
your original disks as VOID. When 
you get the upgrade, you also get 
new documentation. If you are no 
longer eligible to purchase software 
through the discount program, you 
can order the upgrade for $99 
through normal Microsoft channels. 
For more Excel upgrade information, 
call Microsoft at 800/426-9400. 

• MacWrite II Upgrade 
Mac Write upgrades are available from 
the Microcomputer HelpLine. To get 

File Menu's Get Info Option 

Info 

Lacked D 
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Sin : 588,788 by t•s us•d, 578K on disk 
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The Mac packages listed below are 
marked with anti; IBM packages 
are marked with a -!•. 

New Material 
•!• WordPerfect 5.0 Overview, a 
VHS video tape from Video Proj
ects. This material is for interme
diate and advanced users who have 
a working knowledge ofWordPer
fect. Topics include: hardware 
review; desktop publishing 
attributes, such as fonts and 
graphics; the two major function 
key changes; and other new 
features. 
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ti We have three Learn Word audio training modules from 
Personal Training Systems. Each Word 4.0 module is a 
separate package and contains one tape and one diskette. 

Module I- Beginning tiWord 4.0: create, edit, save and 
print documents, change formats, merge-print, manage 
files, check spelling, create text and math columns. 

Module 2- Intermediate tiWord 4.0: create form letters 
and style sheets, use hyphenation and the glossary, under
stand section control, and create newspaper columns. 

Module 3 -Advanced tiWord 4.0: create indexes and 
tables of contents, use the outliner, create scientific 
formulas, number lines, and use footnotes. 

And Books, Too 

If you cannot find the computer books you want 
in the Book Center's Reference section, tell us 
what books you want to buy. Send specific titles 
or areas of interest to: Maureen O'Brien, 160 
Williamson Hall, Minnesota Book Center, 231 

Pillsbury Drive SE, Minneapolis, MN 55455. Here's what 
is new in the Reference section. 

t/ Working with Word, 2nd edition (Macintosh version) 
by Kinata, a Microsoft Press publication for $21.95. 

t/ Exploring the UNIX System, 2nd edition by Kochan, a 
Hayden Books publication for $26.95. 

t/ The Waite Group's MS-DOS Bible, 3rd edition by 
Simrin, a Howard W. Sams publication for $24.95. 

t/ The NeXT Book by Webster, an Addison Wesley publi
cation for $22.95. 

t/ Dr. Macintosh, subtitled Tips, Techniques, and Advice 
on Mastering the Macintosh by LeVitus, an Addison 
Wesley publication for $19.95. 

Fall 1989 Short Courses 

e Registration Begins September 13, 1989. 

New Registration Procedures,... Short Course registration 
is handled by the Microcomputer and Workstation Networks 
Center. Registration for Fall Quarter 1989 does not begin 
until Wednesday, September 13th. You can register in 
person in room 103 Shepherd Labs, Monday-Friday, 8 am 
to noon and l to 4 pm, or by mail. Classes are filled in the 
order registration is received. The deadline for registration 
is 4:00 pm on the working day before the class begins. 
Fees must accompany your registration. You can pay fees 

by cash, check, or Journal Voucher. For additional 
registration information, call the Microcomputer and 
Workstation Networks Center at 625-1300 or stop in 
room 103 in the Shepherd Labs building. 

Cancellations and Refunds ,... If you cannot attend a 
class, call 625-1300 to arrange a refund and to enable us to 
contact people on our waiting lists. No refunds will be 
made if you cancel your registration within 48 work-day 
hours of the beginning of a class. However, if we must 
cancel a class, we will refund your registration fee in full. 

Other Training Resources ,... The Microcomputer Center 
owns training packages for many popular software pro
grams. These training packages are available to University 
of Minnesota departments and current employees and 
students. There is no fee for using these packages, and you 
may check them out for 48 hours. However, before you 
can check them out, you must sign a Usage Agreement and 
leave your University of Minnesota ID with 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 103 
Shepherd Labs at phone 625-1300. 

e Overview; No Hands-on. Limited Enrollment. 

Strategies for Networking Microcomputers and Work
stations: This 2 l/2-hour overview is a discussion oflocal 
area network products for microcomputers and worksta
tions. The overview includes examples of how to intercon
nect Macintosh, IBM-type personal computers, SUN, and 
Apollo workstations, as well as how to integrate depart
mental networks into the campus-wide network. 

e Overview; No Hands-on. Limited Enrollment. 

Orientation for IBM Campus Network Users: This l
hour overview is for the novice network user who wants to 
learn how to use the campus network. We will cover some 
of the basics of the campus network, such as using network 
programs for terminal emulation (Telnet) and file transfer 
(FTP). Attendees are welcome to bring a disk to get a free 
copy ofNCSA Telnet. 

e IBM and Compatibles Hands-on. 
Class Enrollment Limited to 10. 

Changed,... Introduction to Microcomputers - DOS: 
This is a 6-hour course for new users of DOS. The course 



includes background information on microcomputer 
hardware as well as a practical (hands-on) introduction to 
the MS-DOS and PC-DOS operating system commands. 

e Mastery of Introduction to Microcomputers or 
equivalent is required for the classes listed below. 

Changed ,..Hard Disk Commands: In this 4-hour course 
we use the DOS 4.0 commands involved in organizing a 
hard disk. Some concepts covered are creating subdirecto
ries, transferring data between subdirectories, backing up a 
hard disk, and writing batch files. 

Introduction to dBASE III: This 6-hour course will 
cover basic concepts of database management. The course 
covers only interactive commands. You will create several 
databases and learn how to enter data, modify it, and 
retrieve it. 

Programming in dBASE III: (Working knowledge of 
dBASE III is a prerequisite for this elMs!) In this 5-hour 
course you will write and run simple dBASE III programs 
while learning some basic programming concepts. 

Introduction to Paradox: This 6-hour course covers the 
basic concepts of database management. The course covers 
only interactive commands. You will create several data
bases and learn how to enter data as well as modify and 
retrieve it. 

Beginning Lotus 1-2-3: This 5-hour course will familiar
ize users with basic Lotus spreadsheet concepts. You will 
be introduced to beginning-level commands by entering a 
sample spreadsheet. You will set-up your own spreadsheet, 
enter data, formulas, use commands, functions, formats, 
print, and create several charts. 

New ,... Lotus 1-2-3 Database Commands: (Working 
knowledge of Lotus 1-2-3 is Msumed; the Beginning Lotus 1-
2-3 elMs alone is insufficient) This 2-hour course will 
cover the database features of Lotus: setting up a database, 
database queries, and look-up tables. 

New ,... Lotus 1-2-3 Macros: (Working knowledge of 
Lotus 1-2-3 is assumed; the Beginning Lotus 1-2-3 elMs alone 
is insufficient) In this 2.5-hour course the macro feature of 
Lotus l-2-3 is introduced. The examples in the class will 
include very elementary macros to macros for customizing 
menus. 

Introduction to WordPerfect 5.0: This 5-hour course is 
for new WordPerfect users. You will learn to: edit and 
create files; use simple formatting commands, such as set 
margins and tabs; enhance text, i.e., use center, bold, and 
underline commands; manipulate blocks of text; and use 
search and replace and the speller. The fee for this elMs 
includes the cost of a workbook. You can pick up the workbook 
when you register or on the first day of elMs. 

Introduction to Excel for PC/MS-DOS Computers: 
This 4-hour course will familiarize users with basic Excel 
spreadsheet concepts. Using sample spreadsheets, you will 
learn how to enter data and edit a worksheet, enter simple 
formulas, move information around, and preview the result 
of your commands. In addition you will open and save 
Lotus l-2-3 and Multiplan SYLK worksheets in Excel. 
Although the course is primarily designed for keyboard 
users, we have included some tips on using a mouse. 

e Overview; No Hands-on. Umited Enrollment. 

Orientation for Macintosh Campus Network Users: 
This l-hour overview is for the novice network user who 
wants to learn how to use the campus network. We will 
cover some of the basics of the campus network, such as 
using network programs for terminal emulation (Telnet) 
and file transfer (FTP). Attendees are welcome to bring a 
disk to get a free copy ofNCSA Telnet. 

e Mac Hands-on. Class Enrollment Umited to 10. 

Changed,... Macintosh Fundamentals: In this 2-hour 
class you will learn how to use the mouse, keyboard, 
window environment, pull-down menus, cut/copy/paste 
commands, clipboard, ti scrapbook, and how to manipu
late files. 

e Mastery of Macintosh Fundamentals or 
equivalent is required for the classes listed below. 

Changed,... Introduction to Word 4.0: This 5-hour class 
is for new Macintosh Word users. You will use character 
and paragraph formatting and move blocks of text. In 
addition, you will learn how to: move quickly through your 
document; manipulate multiple windows; set margins, tabs, 
indents, page numbers, headers and footers; insert foot
notes; use the spelling checker; and preview your work. 

Changed,... Intermediate Word 4.0: (Mastery of skills 
covered in Introduction to Word is essential for this interme
diate elMs!) In this 5-hour class you will manipulate 
graphics, multiple and side-by-side columns, and line 
spacing; set tab leader characters; use automatic hyphena
tion; set up multiple headers and footers; and use the 
merge feature to create form letters, labels, and envelopes. 

Changed,... Introduction to MacWrite II: This 4-hour 
class is for new MacWriteii users. You will use character 
and paragraph formatting and move blocks of text. In 
addition, you will learn how to: move quickly through your 
document; set margins, tabs, indents, use the spelling 
checker; insert headers and footers, format with columns, 
and preview your work. 

I 

I 



Introduction to Excell.S: In this 5-hour class you will 
set up several spreadsheets and use Excel's format and paste 
functions as well as absolute and relative addressing. You 
will move data between Excel and MacWrite and create 
charts. 

Using HyperCard: This 5-hour class covers effective use 
of Apple's simple yet powerful information management 
system. We start out learning how to retrieve and modify 
information and how to navigate within and between 
stacks. Next you will copy and create your own buttons 
that will enable you to link cards to other cards or to 
stacks. Finally you will learn how to author your own 
stacks and look at HyperCard's English-like scripting 
language. 

Intermediate Excell.S: (Mastery of skills covered in 
Introduction to Excel is essential for this intermediate class!) 
In this 5-hour course you will create your own format and 
function macros and use the Macro recorder function to 
set up command macros. You will link spreadsheets and 
extract data from an Excel database. 

Introduction to HyperTalk: (Familiarity up through the 
authoring level in HyperCard is required for this class!) This 

Fall1989 Short Course Schedule. Fees differ for the following three groups: 

Fees Section Date(s) Weekday(s) Time 
CD <V @ 

e General 
Strategies for Networking 

Microcomputers and Workstations .... free free na Sec. 1. ............ Nov 8 ....................... W ................ 1:30-4:00 pm 

eiBM 
Introduction to Microcomputers - DOS .... $40 50 80 Sec. 1 ........... Sept. 26,27,28 ........... T,W,Th ......... 2:00-4:00 pm 

Sec. 2 ............. Nov. 1,2,3 ................. W,Th,F ......... 10:00-noon 
Sec. 3 ..... Nov/Dec 27,29,1 ............. M,W,F .......... 10:00-noon 

Orientation for IBM 
Campus Network Users .................... free free na Sec. 1 ............. Oct 13 ..................... F ................. 9:00-10:00 am 

Sec. 2 ............. Nov 7 ....................... T ................. 11:00-noon 

Mastery of Introduction to Microcomputers - DOS or equivalent 
is required for the IBM classes listed below. 

Hard Disk Commands ........................... $40 50 80 Sec.1 ............ Nov.. 8,9 .................... W,Th ............ 2:00-4:00 pm 
Sec. 2 ............. Dec. 5,6 .................... T,W ............. 2:00-4:00 pm 

Introduction to dBase Ill ........................ $40 50 80 Sec.1 ............ Oct.. 10,11,12 ........... T,W,Th ......... 10:00-noon 

Programming in dBase Ill * ................ $40 50 80 Sec. 1. ............ Nov. 15,16 ................ W,Th ............ 1:30-4:00 pm 

Introduction to Paradox ......................... $40 50 80 Sec. 1. ............ Nov. 14,15,16 ........... T,W,Th ......... 10:00-noon 

Beginning Lotus 1-2-3 ........................... $40 50 80 Sec. 1 ............. Oct 19,20 ................ Th,F ............. 9:30-noon 
Sec. 2 ............. Nov 6,7 .................... M,T ............. 1:30-4:00 pm 

Lotus Database Commands * ............ $30 40 60 Sec.1. ............ Nov 21 ..................... T ................. 2:00-4:00 pm 

Lotus Macros * ............................... $30 40 60 Sec. 1. ............ Nov 30 ..................... Th ............... 1:30-4:00 pm 

Beginning Excel .................................... $40 50 80 Sec. 1. ............ Dec 5,6 .................... T,W ............. 10:00-noon 

Introduction to WordPerfect 5.0 ............. $51 61 101 Sec.1 ............. Oct 4,5 .................... W,Th ............ 9:30-noon 

(Fees include cost of workbook.) Sec. 2 ............. Oct 24,26 ................ T,Th ............. 1:30-4:00 pm 
Sec. 3 ............. Nov 27,28 ................ M,T ............. 1:30-4:00 pm 

* These classes have additional prerequisites. See Course Descriptions for more information. 



2.5-hour course is for the HyperCard stack author who has 
been learning bits and pieces ofHyperTalk, but wants an 
organized introduction to the building blocks provided in 
this language. This class will include stack design issues, 
messages, objects, scripts, handlers, functions, and built-in 
HyperTalk commands. 

techniques and "idioms" and use them to design stacks. 
Techniques discussed will include field input validation, 
import/ export of text, simulation of hypertext, field 
content sorting, scrollbox simulation, radio button and 
checkbox handling, pop-up fields, and buttons. 

Intermediate HyperTalk: (Familiarity with the syntax 
and commands of HyperTalk-equivalent to Introduction 
to HyperTalk class-is a prerequisite for this class.) In this 
4-hour class we will discuss several HyperTalk scripting 

Introduction to Desktop Publishing with PageMaker: 
In this 5-hour class you will put together a newsletter. You 
will create a master template, override that template, mani
pulate blocks of text, place graphics, create boxes, and wrap 
text around graphics. 

CD University students, @ University faculty and staff, and @ others. 
Fee, Registration, and Cancellation information is on page 164. 

Fees Section Date(s) Weekday(s) Time 
CD ® ® 

eMac 
Macintosh Fundamentals ...................... $10 10 10 Sec. 1 ............. Oct 2 ....................... M ................ 2:00-4:00 pm 

Sec. 2 ............. Oct 25 ..................... W ................ 10:00-noon 
Sec. 3 ............. Nov 3 ....................... F ................. 2:00-4:00 pm 
Sec. 4 ............. Nov 22 ..................... W ................ 10:00-noon 

Orientation for Macintosh 
Campus Network Users .................... free free na Sec. 1 ............. Oct 16 ..................... M ................ 3:30-4:30 pm 

Sec. 2 ............ Dec 4 ....................... M ................ 11:00-noon 

Mastery of Macintosh Fundamentals or equivalent 
is required for the Mac classes listed below. 

Introduction to Word ............................. $35 45 85 Sec. 1 ............. Oct 12,13 ................ Th,F ............. 1:30-4:00 pm 
Sec. 2 ............. Oct 26,27 ................ Th,F ............. 9:30-noon 
Sec. 3 ............. Nov 13,14 ................ M,T ............. 1:30-4:00 

Introduction to MacWrite II .................... $35 45 85 Sec.1 ........... Sept 27,28 ................ W,Th ............ 10:00-noon 
Sec. 2 ............. Oct 30,31 ................ M,T ............. 2:00-4:00 pm 

17,{18 ................ ThW ............. 1:30-4:00 pm 
7 ,t!> •••••••••••••••••••• T ,F ............. 9:30-noon 

Intermediate Word*· •...............•...... $35 45 85 Sec. 1 ............. Oct 
Sec. 2 ............ Dec 

Introduction to Excel ............................. $35 45 85 Sec. 1 ............. Oct 5,6 .................... Th,F ............. 1:30-4:00 pm 
Sec. 2 ............. Nov 1,2 .................... W,Th ............ 1:30-4:00 pm 

Intermediate Excel * ............................ $35 45 85 Sec. 1 ............. Nov 20,21 ................ M,T ............. 9:30-noon 

Using HyperCard ................................... $35 45 85 Sec. 1 ............. Oct 10,11 ................ T,W ............. 1:30-4:00 
Sec. 2 ............. Nov 9,10 .................. Th,F ............. 9:30-noon 
Sec. 3 ............. Nov 28,30 ................ T ,Th ............. 9:30-noon 

Introduction to HyperTalk ....................... $25 35 60 Sec. 1 ............. Nov 17 ..................... F ................. 1:30-4:00 pm 

Intermediate HyperTalk * ..................... $25 35 60 Sec. 1. ............ Nov 29 ..................... W ................ 1:30-4:00 pm 

lntro to Desktop Publishing ................... $35 45 85 
with PageMaker 

Sec.1 ............. Oct 3,4 .................... T,W ............. 1:30-4:00 pm 
Sec. 2 ............ Dec 7,8 .................... Th,F ............. 1:30-4:00 pm 

* These classes have additional prerequisites. See Course Descriptions for more information. 
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• Call our Helpline 
626-4276 

(dial MA MICRO) 

• Visit our Helpline 
Room 125, Shepherd Labs 

East Bank Campus 

• We're Available 
9 am - 12 and 1:30 - 4 pm 

Monday 
Tuesday 

Friday 

9 am through 4 pm 
Wednesday 

Thursday 

• Newsletter Staff 
Farhad Anklesaria, Joanne Bergman, Terri Bonfiglio, Colleen Carlson, Jung-Juin Chen, Steve Collins, 

Mary Dickel, George Gonzalez, Simin Hickman, Dave Johnson, Mike Johnston, Phil Kachelmyer, Dave Larsen, 
Mark McCahill, Kathy Olson, Natalie Ostrom, Kim Pearson, Joan Styve, Ellen Thayer, Shih-Pau Yen 

Permission to copy for noncommercial purposes is granted, provided proper acknowledgment is given; the newsletter staff requests a 
copy of the document or record in which our material appears. This issue was produced on an Apple Macintosh II running PageMaker 

software. Camera-ready copy was printed on an Apple LaserWriter liNT and printed by the University Printing Department. 

Microcomputer Newsletter 
Microcomputer and Workstation Networks Center 
University of Minnesota 
Room 125, Shepherd Labs 
100 Union Street SE 
Minneapolis, MN 55455-0421 

• Newsletter Reprints 
(1) If 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 downstairs at the Kinkos shop at 
306 15th Avenue SE. This shop is open Sunday
Saturday. (2) The Information server, accessable from 
Macs directly connect to the University's internet, has 
the twelve most recent issues of the newsletter. 
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