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• To Top: Moves the selected object to the top of the 
stack of objects, so that it is completely visible. 

• To Bottom: Moves the selected object to the bottom of 
the stack of objects, making another object visible. 

The last three commands on the Clipboard menu allow you 
to create your own files of objects from the drawing pad. You can 
keep these files for future use and insert them into other graphs 
in either the curren t or other spreadsheets. 

The Cut To and Copy To commands are equivalent to the 
Clipboard's Cut and Copy commands, except that you are 
prompted for a file name before the objects are copied or cut from 
the drawing pad. The object or objects that you have selected are 
then saved under that file name. If you do not specifY a file name 
extension, Quattro Pro uses CLP to denote the clip-art file. 

The Paste From corp.mand is equivalent to the Paste command, 
but again Y9u are prompted for a file name before the command 
is carried out. You can specifY any clip-art file on your disk. 

With Quattro Pro version 2, you can also import graphic files ' 
that are in the CGM file format. This means that you can work 
with the thousands of existing clip-art images that are on the 
market, as well as graphics exported from other programs. Just 
include the CGM file extension when you specify the name of 
the file that you want to bring in with the Paste From command. 

Quattro Pro comes with about 35 sample clip-art files (CLP) 
that you can paste into the drawing pad with the Paste From 
command. These are all pictures that were created in the Graph 
Annotator, and they demonstrate not only the versatility of the 
drawing tools, but also the convenience of saving pictures for fu­
ture use. 

LINKING AN 
OBJECT TO A DATA POINT 

When you create an object in the drawing pad, the position 
of that object is fixed. You may be surprised later when you 
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change some data in the graph and find that your enhance­
ments no longer jibe with the bars, lines, or data points in the 
graph-the graph changed its size or shape, but the objects you 
added did not. 

Figure 13.11 illustrates the problem. The second data point in 
the North data series has been increased from 235 to 285. You can 
see where the point used to be; the arrow is still pointing there. 

You could return to the Annotator and move the objects back 
into position with the graph, but that might be a tedious, never­
ending task. To solve this problem, you can use the Annotator's 
Link (X) command. This command allows you to link an object 
in the drawing pad to a point in any series of the graph. 

Here is how you would link the arrow to the data point: 

1. From the Graph Annotator, select the arrow that 
points to the data mark in the North series above the 
2nd Qtr. on the x-axis. 

Quarterly Totals by Region 
as of December 31 
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Figure 13.11: An object will no longer be associated with a data point 
when the value of the data point changes 
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2. Invoke the Link command. The property sheet will 
offer all six data series, plus the command Unlink. 

3. Since the North series is the first data series, select 1st 
Series. A dialog box will appear, prompting you to 
enter the link index for this object. 

4. This data point is the second in the first data series. 
Enter the number 2 and press -1 (or click on the Enter 
button with your mouse). 

The dialog box will disappear, and your graph will look as it 
did previously. But now the arrow is linked to that second data 
poin t in the North series. If you return to the spreadsheet and 
change the value of that data point, and then view the graph 
again, you will see that the arrow still points to the data mark, 
even though that mark has moved. 

You can link more than one object to a data point, and you 
can link a group to a point as well. The Unlink command on the 
Link menu will dissolve a link between an object and a data mark. 

This chapter has introduced you to the effects you can 
achieve by using Quattro Pro's Graph Annotator. The next 
chapter will show you how to set up a database within the spread­
sheet, a process that can produce some very practical results, 
even if they are a little mundane compared to the dazzling 
graphics of the Graph Annotator. 
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THIS CHAPTER DESCRIBES HOW TO SET UP A DATABASE 
in the spreadsheet. After you have set up your database, you can 
use the Database-Query commands to find, extract, or delete 
data from it. You can even access data in external database files, 
such as those from dBASE or Paradox. If you're a Paradox user, 
you will be interested in the Paradox Access feature. With it, 
you can run Paradox and Quattro Pro at the same time and 
switch between them as often as necessary. 

First, we'll review the basic structure of a Quattro Pro 
database, and then we'll explore how to manipulate your data, 
starting with the use of the Database-Sort command. 

THE STRUCTURE OF 
A QUATTRO PRO DATABASE 

A database is a collection of information that can be arranged 
and accessed in an orderly manner to produce consistent re­
sults. Traditional database programs, such as Borland's Para­
dox, keep their data in a file. In Quattro Pro, the database is a 
block in the spreadsheet. A spreadsheet can hold more than 
one database, although you can work with just one at a time. 

In the spreadsheet database, each row of data is a record and 
each column a field. Figure 14.1 illustrates a mailing list 
database. Each record is one person's entry in the list. Each field 
holds a different type of information: Last Name, First Name, 
Address, City, State, Zip, and Age. Each cell in the database be­
longs to just one field and one record. 

Here are some guidelines for structuring a Quattro Pro 
database: 

• You cannot spread the data for a single record over sev­
eral rows; each row is considered to be a separate item. 
To attach more information to each record, you add 
more fields. You can have as many as 256 fields and 
8191 records in a Quattro Pro database. 
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File Edit style Graph Print Database Tools Options window t. 
I ? 
t-

A4: [W13) 'Kool 
J A B C D E F G 
1 iEnd 
2 Last First Address City state Zip Age .. 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Kool 
smithen 
pilz 
Smythe 
pilz 
Shumway 
Sebetta 
Kenwood 
Schnapp 

Elwood 
Carol 
Patricia 
Gerald 
Amanda 
Gordon 
Frank 
Julie 
Iris 

7 Broadway 
46 Over st. 
12-A West st. 
123 4th St. 
2021 4th Ave. 
123 I st. 
656 Miguel 
P.O. Box 455 
23 9th Ave. 

Tumbleweed NV 
Cypress CA 
Seaside CA 
Cypress CA 
Hard Rock NV 
Seaside CA 
Cypress CA 
Red Pine WA 
Olive Hill WA 

87201 
96802 
94025 
96803 
87203 
94022 
96803 
82027 
82033 

43 
32 
22 
59 
32 
27 
36 
19 
36 

:::: ..... 

~ 
17 
~ 

'::~i-+r 
READY 

·[illi£$m%@:~~~·~~oommm~mmmmrummmmmrum~oommoo~oommmw~w·~oo·~oomrum 
FIG14-01.WQ1 (1) 

Figure 14.1: A spreadsheet database 

• Afield must contain the same type of data, either 
numeric or text, in each record. In a mailing list 
database, a column (field) labeled Zip must contain 
only zip codes, not names, phone numbers, or addresses. 
Furthermore, all the zip codes must be of the same type, 
text or numeric. Never mix the two types in one field. 

8 Be sure that the data within a field is all of the same 
scale. For example, you will run into trouble if a field 
named Distance has some en tries measured in feet, 
others in inches, and still others in miles. When you 
later wish to select all records where the entry in Dis­
tance is greater than 20 meters, you will have a real 
problem! 

• Use consistent spelling for all text entries. For a field 
labeled State, for example, it would be best to enter 
the two-letter abbreviations. Don't randomly en-
ter Calif., Cal., CA, or California. 

We will be using the mailing list shown in Figure 14.1 in the 
examples in this chapter. Before proceeding, enter the list in a 
blank spreadsheet. In row 2 of columns A through G, enter the 
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titles Last, First, Address, City, State, Zip, and Age. Then enter 
the data in the appropriate fields, beginning in cell A4. 

Kool, Elwood 
7 Broadway 
Tumbleweed, NV 87201 
Age: 43 

Smithen, Carol 
46 Over St. 
Cypress, CA 96802 
Age: 32 

Pilz, Patricia 
12-A West St. 
Seaside, CA 94025 
Age: 22 

Smythe, Gerald 
123 4th St. 
Cypress, CA 96803 
Age: 59 

Pilz, Amanda 
2021 4th Ave. 
Hard Rock, NV 87203 
Age: 32 

Shumway, Gordon 
123 I St. 
Seaside, CA 94022 
Age: 27 

Sebetta, Frank 
656 Miguel 
Cypress, CA 96803 
Age: 36 

Kenwood, Julie 
P.O. Box 455 
Red Pine, WA 82027 
Age: 19 
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• You can sort any 
.. block of cells in 
Quattro Pro; they need 
not be part of a formal­
ly defined database. 

I~I If you 'are going to 
sort a block more 

than once, give that 
block a name, such as 
SORT_BLOCK. This 
not only helps you in 
specifying the block, 
but it ensures that your 
sort block contains all 
the relevant rows and 
columns. 

Schnapp, Iris 
23 9th Ave. 
Olive Hill, WA 82033 
Age: 36 

SORTING ROWS 
IN THE SPREADSHEET 

Sorting the records in a database is a common task. To sort a 
block of cells, you must define the block of rows and columns 
that are to be sorted and the columns that are to be used to 
determine the sort order. You also select whether the rows 
should be sorted in ascending or descending order. 

Quattro Pro sorts row by row, but not across the columns. In 
Figure 14.1, for example, you can sort the entries based on last 
name, so that the rows will be rearranged in the block. 

DEFINING THE SORT BLOCK 

Use the Database-Sort-Block command to specify the rows 
and columns that are to be sorted. In Figure 14.1, the block 
would include columns A through G. 

Use caution when you are defining the limits of the block to 
be sorted. If you do not include all the relevant columns, your 
data will be sorted into disaster. For example, if you sorted the 
name and address list in Figure 14.1 using only columns A 
through E, the rows in those columns would be rearranged but 
the data in the columns F and G would not. The Zip and Age 
entries would no longer line up with the proper records! You 
would have to retrieve the most recently saved version of your 
spreadsheet and start over again. 

You must also be careful to include only the relevant rows in 
the block and exclude all rows that you do not want rearranged 
in the sort. In Figure 14.1, you would include only rows 4 
through 12, which contain the actual names and addresses, and 
leave out the titles in row 2 and the two dashed lines in rows 3 
and 13. Therefore, in response to the prompt displayed by the 
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Database-Sort-Block command, you would specify the block 
A4 .. G12 to sort the mailing list shown in Figure 14.1. 

DEFINING THE SORT KEY COLUMNS 

Before Quattro Pro can sort the rows in the block you have 
defined, it needs to know which columns to use for ordering the 
data. For example, in a name and address list, you could sort 
the records by the Last Name column to arrange them alphabet­
ically or by the Zip column to prepare for a mailing. 

You can choose as many as five key columns to determine the 
sort sequence. You use the Database-Sort-1st Key command to 
define the first key column. If two records could contain exactly 
the same entry in their key column, you need to define a second 
key column to define their placement in the sort. 

As an example, we'll sort the mailing list by last name. Since 
there will typically be at least two identical last names in a mail­
ing list (Pilz in this example) , we will define a secondary sort key 
as well. Follow these steps: 

1. Before beginning, it is important that you save your 
spreadsheet database to disk if you have not saved it 
recently. If you make a mistake while defining the sort 
block, the data will not be sorted correctly, and you 
will have to retrieve the spreadsheet on disk. 

2. For convenience, move the cell pointer to cell A4, the 
first cell in the sort block. 

3. Before defining the sort, clear any existing settings by 
using the Database-Sort-Reset command. 

4. Choose the Block command from the Sort menu, 
specify the block A4 .. G12, and then press ....1. 

5. Choose 1st Key from the Sort menu, specify cell A4 (in 
the Last Name column), and press....1. (It does not mat­
ter which row you specify in that column, as long as it 
is a valid address.) Next you will see the prompt 

Sort order (A or D) 
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• You can choose 
.. either ascending 
or descending order 
for each of the sort keys 
you define. 

6. Type A to specify ascending order (A through Z). 
Choosing descending order (D) sorts the list Z 
through A. 

7. Choose 2nd Key, specify cell B4 (in the First Name 
column), and press .J . 

S. Type A for ascending order . 

Now we have two key fields defined, and we are ready to sort 
the rows (did you save your spreadsheet not too long ago?). 

9. Issue the Go command on the Sort menu. In an in­
stant, the rows will be sorted. 

The rows are now in alphabetical order, based on the entries 
in the Last Name field, as shown in Figure 14.2. Notice that the 
sort order for the two identical entries in the Last Name column 
was determined by their entries in the First Name column. 

SPECIFYING SORT ORDER RULES 

When sorting in ascending order, Quattro Pro places text 
entries before numeric ones, so that the word zebra would be 

File Edit Style Graph Print Database Tools Options Window t~ 
3] 'Kenwood 

A 

First Address City State Zip Age 

ulie P.O. Box 455 Red Pine WA 82027 19 
lwood 7 Broadway Tumbleweed NV 87201 43 

Amanda 2021 4th Ave. Hard Rock NV 87203 32 
Patricia 12-A West St. Seaside CA 94025 22 
Iris 23 9th Ave. Olive Hill WA 82033 36 
Frank 656 Miguel Cypress CA 96803 36 
Gordon 123 I St. Seaside CA 94022 27 
Carol 46 Over St. Cypress CA 96802 32 
Gerald 123 4th St. Cypress CA 96803 59 

======== = = ==== = = = == = = = = = == = = = = = = = = = == = == == = == ==== = = = === == ==== == = = = = 

Figure 14.2: Sorting the block A4 .. G12 by last name and first name 
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placed above the numbers 1,2,1000, and so on. You can switch 
this so that a number is sorted before any text by setting the 
Database-Sort-Sort Rules-Numbers before Labels command to 
Yes. If you want to retain this new rule for all future sessions of 
Quattro Pro, you must use the Options-Update command. 

Also on the Sort Rules menu is the command Label Order, 
which has the choices Dictionary and ASCII. By default, en tries 
are sorted in ASCII order, so that uppercase letters (A, B, C) 
come before lowercase ones (a, b, c). In ASCII order, the sorting 
sequence is case-sensitive, so that Xavier will be sorted before 
alan. If you do not want the case of the entries in the key column 
considered, choose Dictionary. Then alan will come before 
Xavier. Again, use the Options-Update command to save the 
new rule as the default for future sessions. 

TIPS FOR SAFE AND ACCURATE SORTING 

Quattro Pro will sort a block precisely as it has been instructed, 
but you may get unexpected results. The following sections pro­
vide some guidelines that will help you to avoid sorting problems. 

WATCH THAT BLOCK 

As emphasized earlier, be absolutely sure you are sorting all 
the columns that belong together in the block. If you leave out 
one or more columns, the data in them will be left out of the 
sort, and will no longer belong to the correct records in the block. 

Forgetting to include some rows at the top or bottom of the 
block is not a serious problem. The result will be that the block 
is not entirely sorted, and you can simply sort again, this time in­
cluding all the relevant rows. 

But if you include rows that do not belong in the sorted block, 
such as a row of column ti tIes above the block or SUM formulas 
at the bottom, those extra rows will be sorted with the others. If 
you do not catch the error right away, it will be too late to use 
the Undo command. Other than using the Edit-Move com­
mand to move each row, there will be no way for you to return 
the rows to their original order. 
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I~I Al though you 
never have to use 

macros, the sooner you 
do, the better life will 
become with your 
spreadsheet. Macros 
are discussed in Chap­
ters 16 and 17. 

PRACTICING SAFE SORTS 

As stated earlier, it is always a good idea to save your spread­
sheet before sorting. That way, if things should go wrong, you 
will have a recent copy of your work on disk that you can 
retrieve. Also, a block name is another primary defense against 
errors in specifying the block to be sorted. 

Of course, if you have enabled the Undo function, you can 
issue the Edit-Undo (Alt-FS) command after sorting, and the 
data will return to its original order. Mter you have sorted a 
block, therefore, you should take a moment to inspect the 
results to see if they are satisfactory. 

If you will need to sort a block on a regular basis, creating a 
macro to perform the task will save you time in defining the sort 
and will also ensure the accuracy of the process. By writing a 
short macro to sort the block, you get perfect results with the 
least amoun t of effort. 

ADDING INSURANCE WITH AN INDEX COLUMN 

Another way that you can keep tabs on the original order of 
a database is to create one or two index columns next to or 
within the sort block. For example, in Figure 14.2, you could in­
sert a column at column A and use it as the index column. Use 
the Edit-Fill command to fill the column with consecutive num­
bers, so that each entry in the block has a unique number. When 
you sort the block, be sure to include this extra column in the 
sort block so that it is rearranged with the names and addresses. 

If you should ever want to return the rows to their original 
order, just sort the block again using the index column as the 
first sort key. The rows will be arranged according to the num­
bers in that column. 

If there is an additional source of errors, such as when other 
people will be using the spreadsheet and sorting the data, 
you can provide even more insurance by including two index 
columns: one on either side of the block of data. Each column 
should be filled with the same numbers, and both should be in­
cluded in the sort block. No matter how you sort the block, the 
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numbers in each row of the columns should always match, be­
cause sorting maintains all the columns in each row. 

If the numbers in the index columns do not match, you know 
that one or both of them was left out of the sort block when the 
sorting was performed. This is a signal that other columns may 
also have been excluded from the sorted list. 

WATCHING THOSE FORMUIAS 

There are two effects sorting will have on a formula, depend­
ing on where the formula is in relation to the sort block. If there 
is a formula within the block, it will be referring to cells in either 
its own row or outside its row. A formula outside the sort block 
may be referring to cells within the block (if it's not, then we 
don't need to talk about it). 

When a row is rearranged during a sort, a formula in that row 
will adjust its relative cell references to its new location after sort­
ing, just as it would if it were copied there with the Edit-Copy 
command. (Absolute cell references, of course, will not adjust.) 

If a sorted formula was referring to a cell outside its row, its 
result will very likely change because it will now be referring to 
different cells. If the formula was referring to cells in its own 
row, its result will be the same after the sort because it will still 
be referring to cells in its row. 

A formula outside the sort block will still be referencing the 
same cell address after the sorting is done; those cells were in a 
sense copied to a new location, not moved, so the formula did 
not follow them. However, the result of the formula will very 
likely be different because other values have been sorted into 
the cells it references. 

DEFINING A DATABASE 
A database in Quattro Pro consists of at least two blocks-the 

data and criteria blocks-and an optional output block. You 
specify each of these blocks with the commands on the 
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• The last record in 
~ the data block in 
Figure 14.3 is a dashed 
line. This is not re­
quired, but it delimits 
the bottom of the 
database, as well as 
provides a visual cue to 
the user. Any new rows 
of data are inserted 
above the dashed line. 

Database-Query menu. Figure 14.3 shows the database blocks 
defined for the mailing list (Figure 14.1) . 

The data block contains the data, where each column is a field, 
and each row is a record. In Figure 14.3, the address of the data 
block is A2 .. G13. The very first row of the data block must con­
tain unique column titles, which serve as field names. The second 
row of the database is always the first record in the database, no 
matter what is entered in that row. For example, in Figure 14.3, 
a dashed line divides the titles row from the first name in the list. 
That dashed line is really the first record, even if it does not con­
tain any useful data. 

The criteria block (or table as it is called in the Database-Query 
command) is where you specify your selection criteria. It con­
sists of at least two cells: a column title from one of the data 
fields and a second cell below the title that defines the search. 
In Figure 14.3, the criteria table is in the block B17 .. B18, and it 
specifies all entries in the address list who live in the state of 
California (CA). 

With just these two components, for example, you can search 
through your database to find all records with an en try of CA in 
the State field or delete all records that match the criterion. 

Edit Style Graph Print Database Tools Options Window 
~CA 

B 

First Address City State Zip 
- - -- -- - - - -- - - - - - - - - - -- - - - - - - - -- - - - -- - -- --- -- - - - - -- - -- -- -- ---

Elwood 
Carol 
Patricia 
Gerald 
Amanda 
Gordon 
Frank 
Julie 
Iris 

State -. 

7 Broadway Tumbleweed 
46 Over St. Cypress 
12-A West St. Seaside 
123 4th St. Cypress 
2021 4th Ave. Hard Rock 
123 I St. Seaside 
656 Miguel Cypress 
P.O. Box 455 Red Pine 
23 9th Ave. Olive Hill 

Output - > Last 
Smithen 
Cody 
Smythe 
Shumway 
Sebetta 

Figure 14.3: Data, criteria, and output blocks 

NV 
CA 
CA 
CA 
NV 
CA 
CA 
WA 
WA 

State 
CA 
CA 
CA 
CA 
CA 

87201 
96802 
94025 
96803 
87203 
94022 
96803 
82027 
82033 

Age 

43 
32 
22 
59 
32 
27 
36 
19 
36 
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But you can also pull out, or extract, all records that match the 
criteria if you have first specified an output block. This is a block 
of one or more columns, where the title of each column 
matches one from the data block. In Figure 14.3, the output 
block has been defined as the block DlS .. E20. Notice the titles 
in cells DIS and EIS are duplicates of the titles in cells A2 and 
E2. Records that match the criteria have been copied to the out­
put block with the Database-Query-Extract command, although 
only the fields listed in the output block have been filled. 

The column titles in each of the three blocks must be spelled 
exactly the same. If the title of a field in the data block is State, 
but you spell it ST in the output block, that field will be ignored 
in the output block. To ensure complete accuracy, use the Edit­
Copy command to copy the column titles from the data block 
to the other blocks as you need them. 

DEFINING THE DATA BLOCK 

You use the Database-Query-Block command to define the 
block that contains the data of your database. The most impor­
tan t rule governing this definition is that the first row of this 
block must contain a unique column title for each column. 

In Figure 14.3, you would define the data block as the cells 
A2 .. G 13. This covers the column titles in row 2 all the way to the 
last record in row 13 (which happens to be a dashed line). Note 
that the column titles are a single row, each one is unique, and 
all are relatively short and therefore easy to type into formulas 
or commands. 

The data block must always begin with the column titles, but 
there is no rule governing the number of columns or rows that 
you include in the block. You could use the block E3 .. Fl 0 in Fig­
ure 14.3, for example, if that were the only data you wished to 
query. The rows below row 10 and the other columns would be 
ignored by any Query commands you later issue. 
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USING ANOTHER FILE AS THE DATA BLOCK 

The block you define as the data block can be in another 
Quattro Pro spreadsheet or in a nonspreadsheet file, such as a 
Paradox database. You define the block with the usual linking 
syntax (enclose the file name in square brackets and specify the 
drive and path when necessary). 

For example, if you specified this for the data block: 

[C:\DATA\MYFILEJSOMEDATA 

the block named SOMEDATA in the file MYFILE in the subdirec­
tory DATA on drive C would be used. Quattro Pro assumes that 
this is a spreadsheet file because there was no file name extension 
included. That file does not have to be open. 

When you want to refer to a database file, be sure to include 
the file name extension, including DB for Paradox, RXD or R2D 
for Reflex, and DBF for dBASE. You do not need to include the 
exact coordinates of the block you wish to query in that file be­
cause Quattro Pro will use all its fields and records. Just specify 
any valid block, such as Al .. A2, to complete the definition. For 
example, you could use the file reference 

[C:\MOREDATA\NEWDATA.DBJAI .. A2 

for the Paradox file NEWDATA in the subdirectory MORE­
DATA on drive C. 

ASSIGNING NAMES TO THE 
FIELDS IN THE FIRST RECORD 

When you use the Query commands, you will frequently refer 
to the cells in the first record of the data block. In Figure 14.3, this 
is row 3, the second row of the data block below the column titles. 

To make this repetitive task easier and more accurate, you can 
use block names to identify each of the cells in the first record. 
You could name each cell after the column title above it, as long 
as the titles will serve as effective block names, are no longer 
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than 15 characters, and do not contain inappropriate charac­
ters (such as arithmetic operators, parentheses, and so on). 

In Figure 14.3, cell A3 would be named Last, B3 would be 
First, C3 would be Address, and so on. You could use the Edit­
Names-Labels-Down command to name each of the cells in 
row 3 using the block A2 .. G2 as the source for the names. 

However, the Database-Query-Assign Names command per­
forms exactly the same function, and you do not have to specify 
the source cells for the names. It simply uses the text in the cells 
of the first row of the currently defined database to name each 
cell in the second row of that database. 

Once defined, those names can be included in your query 
criteria; for example, +AGE>30 would find all those who are 
older than 30. 

DEFINING THE OUTPUT BLOCK 
You do not have to specify an output block if you are not 

going to use the Database-Query-Extract and Unique com­
mands. When you will want to extract data, you must define an 
output block, with the first row containing copies of one or all 
of the column titles from the data block. In Figure 14.3, the out­
put block titles are in cells D15 and E15. 

WHICH COLUMNS TO INCLUDE 

When you issue either the Database-Query-Extract or Unique 
command, Quattro Pro finds each record that matches the 
search criteria and copies it to the output block. Only those 
fields that are represented in the output block titles are copied. 
For example, in Figure 14.3, only two titles were used in the out­
put block, Last and State, and only the last name and state of 
each matching record were copied. 

You can include one or all of the data block's column titles, 
and they do not have to be in the same order as those in the data 
block. You can even duplicate column titles in the output block. 

Remember that if the title in the output block is not spelled 
exactly the same as a title in the data block, Quattro Pro will 
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ignore that column and will not copy data to it. Again, the best 
way to ensure matching titles is by using the Edit-Copy com­
mand to copy the titles from the data block to the output block. 

THE NUMBER OF ROWS TO INCLUDE 

When defining your output block, you can either limit the 
number of rows in it or let Quattro Pro use as many rows as 
necessary. 

You limit the number of rows by specifying how big the block 
should be. For example, in Figure 14.3, you might specify 
the block D 15 .. E20, which would leave just enough rows for the 
data that was copied there during the Database-Query-Extract 
command. 

If more than five rows in the data block met the search 
criteria, Quattro Pro would not be able to fit them all in the 
limited output block and would issue the error message 

Too many records for output block 

Usually, you won't know how many records will be found in 
the data block, so you won't know how large the output block 
should be. You could specify an overly large number of rows, but 
instead of limiting the space, you can let Quattro Pro use as 
many rows as needed. 

To do so, just specify the first row of the output block (the 
column titles), and Quattro Pro will be free to use all the rows 
to the bottom of the spreadsheet, if necessary. In Figure 14.3, 
you would specify the block D15 .. E15, which would give Quattro 
Pro rows 16 to 8192. 

Be very careful to situate the output block so that there are no 
other data cells below it. Quattro Pro erases all the cells below 
the output block titles in preparation for the extracted data. Any 
data in those cells will be erased during the Extract or Unique 
commands, even if no records from the data block are copied 
to the output block. 
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EXTRACTING TO AN EXTERNAL DATABASE 

You cannot use a Paradox or dBASE file as the output block 
because those files cannot be opened in the same sense as a 
spreadsheet file can be opened. But you can still get your ex­
tracted data into them by including a spreadsheet output block 
in the process. 

Specify the output block in the current or another open 
spreadsheet and proceed with the Database-Query-Extract 
command as usual. Then use the Tools-Xtract-Values com­
mand to save the output block as a database file. 

DEFINING THE CRITERIA TABLE 

Defining the selection criteria for a database query can be 
quite simple, but the wide range of selection criteria might 
make the task rather confusing. You define the criteria by using 
the Database-Query-Criteria Table command. There are two 
different styles of criteria: character and logical formula. 

The basic structure of the selection criteria for each style is 
the same, and sometimes you can use either style interchange­
ably. You can always include both types in the selection criteria. 
Even though logical formulas are somewhat difficult to under­
stand, you will most likely use them more frequently than char­
acter formulas because they can greatly narrow the scope of a 
search. 

USING CHARACTER-BASED SELECTION CRITERIA 

The selection criterion in Figure 14.3 is as simple as it can pos­
sibly be. It consists of the two cells, B17 .. B18, where the first cell 
contains one of the column titles, State, from the data block. 
The second cell contains the text that will be used to select 
records from the data, CA. In other words, any record where the 
entry under State is CA will be selected. 

If you were to change the text below the column title from CA 
to WA and then execute the Extract command again, only two 
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tal The three special 
characters can only 

be used with a text criter­
ion; they will not work 
with a numeric one. 

records would be selected-those where the State entry is WA 
in rows 11 and 12 of the data block. 

If you now wanted to search for all those who were 32 years of 
age, you would change the criterion's title to Age and enter 32 
below it. Two records would be found-those with the num­
ber 32 in their age column, in rows 5 and 8. Or, you could 
change the title to Last and put Pilz below it, and the two records 
with the last name of Pilz would be selected, rows 6 and 8. 

USING SPECIAL CHARACTERS IN THE CRITERIA 

When you are using a text criterion and not a numeric one 
(when you are looking under State and not Age, for example), 
you can broaden the scope of a search by including the wildcard 
characters ? and *. These are the same two characters you can 
use when specifying file names. 

Wildcards allow you to find records when you are not sure of 
the precise spelling, such as Sm* to find both Smithen and 
Smythe. They also let you find groups of records that all begin 
with the same characters, such as 95* to find all zip codes in the 
95 region (assuming the zip codes were entered into the data 
block as text, not numbers). 

You can also preface the criterion with a tilde, "", to specify all 
characters except those specified. In other words, using the 
criterion ""Smith would find all names that are not Smith. Or, 
you could broaden the exclusion to ,..,Sm *, which eliminates all 
names that begin with Sm. 

ADJUSTING THE SCOPE WITH MULTIPLE CRITERIA 

By using multiple criteria, you can fine tune the search, so 
that in Figure 14.1, for example, you can find all those who are 
32 years old and live in California. To perform this type of 
search, you use multiple columns in the criteria block, where 
each column title is one of the titles in the data block. In the ex­
ample, one column would be Age and the other State. 

There are two types of multiple criteria: one selects this AND 
that, and the other selects this OR that. The example specifies 
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age 32 AND state of California. You could relax the constraints 
on the search by specifying age 32 OR state of California, which 
would find more records in the data block. 

You specify the condition in the way you arrange the criteria: 

• AND: Put all criteria on the same row to narrow the 
search. 

• OR: Put each criterion on a separate row to relax the 
search. 

The following setup specifies an age of 32 AND a state of 
California: 

Age State 

32 CA 

This criteria specifies an age of 32 OR a state of California: 

Age State 

32 

CA 

To find anyone whose last name begins with an S AND whose 
first name is not Frank AND who lives in CA, specify this: 

First 

.....,Frank 

Last 

S* 

State 

CA 

You can include as many columns and rows in the criteria 
block as you need to pinpoint your search. 

USING LOGICAL FORMULAS IN SELECTION CRITERIA 

U sing logical formulas for your criteria allows you to perform 
searches that could, for example, find people who are older 
than 30 or all zip codes greater than 80000 but less than 95000. 
In Chapter 4, you learned that a logical formula is one that 
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• Don't pay too 
~ much attention to 
the result of a logical 
criterion formula be­
cause the result is deter­
mined only by the cell 
to which it actually 
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query, the formula will 
be evaluated for each 
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I~I If you think of the 
logical formula as 

being copied down the 
column during the 
selection process, you 
should be able to write 
a formula to perform 
any type of query. 

returns a result of either 1 (true) or 0 (false). In your query cri­
teria, you can use any of the logical operators listed in Table 4.1. 

For example, the logical expression 15>20 would always 
return false. The formula 3=3 would return true, and +A3>9 
would return true only if the entry in A3 were greater than 9. 

When you include a logical formula in your search criteria, 
Quattro Pro will evaluate the formula using the entry from each 
record in the data block. If the result is true, that record will be 
selected; if it is false, the record will be ignored. 

There are two rules that apply to using a formula in the 
criteria: 

• It does not matter which column title you use, as long 
as it is one that is found in the data block. 

• The formula should refer to the cell in the first row in 
the column you wish to use to select the records . 

Here is a criterion you could use to search for all people over 
the age of 30 in the database in Figure 14.3: 

State 

+G3>30 

The criterion title is State, which is acceptable because it ap­
pears in the data block. The formula below the title refers to 
cell G3, the first cell below the column title in the Age column. 
If you had used the Database-Query-Assign Names command 
in that database, you could write the formula as +AGE>30. 

When you invoke a Database-Query command, such as Lo­
cate or Extract, Quattro Pro evaluates the formula for each 
record. The first record is in row 3, but that is simply a dashed 
line in Figure 14.3, so it would not produce a true result. 

The next record is in row 4. Quattro Pro would look at the for­
mula as being +G4>30, and it would select the record if that 
formula were true. It would evaluate the record in row 5 with 
the formula +G5>30, and so on. In a sense, Quattro Pro is copy­
ing the formula (internally, not literally) so that it adjusts for 
each row it checks in the data block. 
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If you were to make the reference an absolute one, such as 
+$G$3>30, you would probably not get the result you want. Only 
the first record would be checked, and if it tested true (were 
greater than 30), all the records in the data block would be 
selected-the formula would evaluate as true each time it was 
checked. 

But there are times when an absolute reference can be very 
helpful, as shown in Figure 14.4. This is the mailing list database 
with a logical formula in the criterion in cell BI6. The for­
mula refers to both the first record in the data block and to cell 
BI8: +AGE>$B$18. The number 35 has been entered in cell BI8; 
remember that the name AGE refers to the first cell in the Age 
column below the column titles, cell G3. 

During a query, each cell in column G (the Age column) will 
be tested against the value in cell BI8, and only against that cell, 
because the reference to BI8 in the formula is an absolute one. 

The result of the Database-Query-Extract command can be 
seen in the output block that begins in the block DI5 .. EI5 in 
Figure 14.4. Only those who are older than 35 were selected. 

You could also use a logical formula to find any duplicate last 
names: +A3=A4. Each record would be checked against the 
record below it, and selected only if the entries were the same. 

USING MULTIPLE LOGICAL CRITERIA 

You can use multiple logical formula criteria in the same way 
that you use multiple character criteria: place them on the same 
row for an AND condition or on different rows for an OR con­
dition. You can also include multiple logical statements in a 

11= === = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = == = = = = = == = = = 

Criterion -) State Output -) First Last 
1 ~. Elwood Kool 

I: 
Gerald Smythe 

Age Factor -) 35 Frank Sebetta 
, Iris Schnapp 

~IG14-f/J3.WQ1 [1] 
.1 

READY 

Figure 14.4: An absolute reference in a logical formula criterion 
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single formula. For example, to find all those who are older 
than 32 and live in California, you could use this formula: 

+AGE>30#AND#STATE="CA" 

The formula specifies two different columns in the data 
block. In this way, you can refer to any column in the data in a 
single formula. Here is a formula that describes a low and high 
limit to the age: 

+AGE>~O#AND#AGE<45 

ACCESSING AN EXTERNAL DATABASE 

A logical formula in your selection criteria can refer to 
another spreadsheet or database file. For example, the formula 

+ [C:\DATA \MYSHEET] C8>40 

refers to cell C8 in the spreadsheet named Mysheet. 
If the file is a database file, you can also use the column titles 

in the formula, such as 

+[C:\DATA\MYDATA.DB]ZIP="95814" 

to find all zip codes that equal 95814. 
Remember that if the file to which you are referring is from 

a different drive or subdirectory than the current spreadsheet, 
you must specify its path in the reference. 

FINDING RECORDS WITH 
THE DATA QUERY COMMANDS 

Mter you have defined your database, you can invoke any of 
these Database-Query commands to select records in the data 
block that match your search criteria: 

• Locate: Highlights each matching record 



• If Quattro Pro is­
.. sues a short beep 
but does not move the 
cell selector after you in­
voke the Locate com­
mand, it means that it 
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the data block that 
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If that is not the ex­
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database definition to 
see if something needs 
adjusting. 
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• Extract: Copies each matching record to the output 
block 

• Unique: Copies each matching record to the output 
block, but ignore duplicates 

• Delete: Removes all matching records from the data 
block 

• Reset: Returns the definitions for the data, output, 
and criteria blocks to their default settings 

The Query command will be executed in the current spread­
sheet, even though you may have defined databases in several 
open spreadsheets. This can be confusing if your database has 
its data, output, or criteria block in other spreadsheets. If you 
get lost, just look at the settings on the Database-Query menu 
next to the Block, Criteria Table, and Output Block commands. 

When you have defined your database and invoked one of the 
Query commands, you can later use the Query key, F7, from 
Ready mode to execute that command again. This can be con­
venient if you are performing a variety of searches in your 
database-just change the criteria and press F7 to proceed with 
another search. 

LOCATING RECORDS 

The Database-Query-Locate command does not use an output 
block. Instead, the mode indicator will display Find, and the cell 
pointer will jump to the first matching record in the data block. 
The cell pointer will expand to the width of the database to com­
pletely highlight the record, and the blinking cursor will be on the 
first cell in that row. You have several options at this point: 

• Press.t to move to the next matching record. 

• Press I to move to the previous matching record. 

• Press End or Home to jump to the very last or first 
record in the database, respectively, whether it 
matches the criteria or not. 
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• Press -7 or ~ to move between the columns of the cur­
rently selected record. This allows you to view the con­
tents of each cell, and also to scroll the screen in order 
to view cells that would otherwise not be visible. 

• Type a new entry into a cell. 

• Press F2 to edit the contents of the current cell. 

• Press Escape or .J to cancel the operation. The cell 
selector will return to the cell it was on before you 
invoked the Locate command. 

• Press F7 to return to Ready mode but leave the cell 
selector on the selected record. 

Dividing a window into panes can greatly facilitate your searches 
through a database. Frequently, you will want to perform several 
searches, refining the criteria as you go, editing the records 
as they are found, and so on. If you split the window with the 
Windows-Options-Horizontal or Vertical command, you can 
position one pane of the window over the criteria block and the 
other over the database. 

You can then edit your criteria in one pane, press F6 to jump 
to the database, press F7 to invoke the Locate command again, 
and then press F7 once more to return to Ready mode with the 
cell selector on a selected record. To change the criteria again, 
just press F6 to return to that pane and repeat the process. 

EXTRACTING RECORDS 

To use the Database-Query-Extract command, you must 
have set up and defined an output block. When you invoke the 
command, Quattro Pro will copy all the selected records to 
that block. 

When you have defined your database, written your criteria, 
and are ready to extract records to the output block, don't do 
it. Instead, invoke the Locate command first to get an idea 
which records will be found given your current Database-Query 
settings and criteria. When you are sure that only the records 
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you want to find are being selected, you can invoke the Extract 
command. 

The Extract command will copy only those fields that are rep­
resented in the output block. You may have included all the 
fields from the data block or just a few, but only the data from 
the relevant columns from each extracted record will be shown. 
The order of the columns in the output block is not impor­
tant. They do not have to be in the same order as those in the 
data block. 

The Extract command copies all selected records to the out­
put block, but not as the Edit-Copy command does. It actually 
emulates the Edit-Values command, in that only the results of 
any formulas in a selected record are copied to the output 
block. A cell's numeric format, alignment, font, protection 
status, and shading are copied along with the cell contents (a 
cell's line drawing will be ignored). 

EXTRACTING ONLY UNIQUE RECORDS 
The people listed in the name and address list come from 

many states. How would you find out how many different states 
were represented? Obviously, you could sort the database by 
State and then see how many groups of states there were. But 
there is a much easier method. 

When you want to select just one of any duplicates, use the 
Database-Query-Unique command. This comtnand is similar 
to the Extract command, in that records are copied from the 
data block to the output block, and only those fields shown in 
the output block will be used. 

But with the Unique command, each item that ends up in the 
output block will be different from all the others. In this way, you 
can create a list of all the unique states in the name and address 
list, as shown in Figure 14.5. 

The input block is the same as in the previous example-the 
entire database, A2 .. G13. The selection criterion is shown in 
cells B15 .. B16. The State column title is used, and below it are 
two wildcard characters, ??, that represent any two-character 
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entry in the State column. The output block is the single column 
that begins with the State title in cell D14. You can see the result 
of the Unique command in the output block, cells D15 .. D17. 

The uniqueness of each record is determined by the column 
titles represented in the output block. In Figure 14.5, only the 
State column was used, so two records were each considered 
unique if they each had a different entry in the State column. 

If you changed the output titles to include both the City and 
State columns and issued the Unique command, the uniqueness 
of each record would be based on the entries in both of those 
fields. The result is shown in Figure 14.6. Now that the scope has 
been broadened, more records have been copied to the output 
block. But they are all unique given the fields that were used. 

DELETING RECORDS 

In the normal maintenance of your database, you may need 
to delete all records of a certain type. For example, each month 

1";;;::;;::"::00 :::::-" ....... ~;;;;;":;n 00 ";~tnon non ... _m" .1 
~IG14-f1J4~.W'Q1~[1~] -----------------II!!!READY 

Figure 14.5: The Unique command selects only one of duplicate entries 

,
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, Output -) City State 
Cri terion - > State Tumbleweed NV 

1 Cypress CA 

L 
Seaside CA 

• Hard Rock NV 
• Red Pine WA 
" Olive Hill WA 

~IG14-f1J5.WQ1 l11 
.1 

READY 

Figure 14.6: The Unique command determines uniqueness by the titles in 
the output block 
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you could delete all records from your list of expense accounts 
that are more than a year old, following these steps: 

1. Create the database criteria that will find all records 
that are older than 365 days from the current date: 
+DATE<=@NOW-365. 

2. Use the Database-Query-Extract command to extract 
all the older records to the output block. 

3. Use the Tools-Xtract command to save those older 
records in the output block to a separate file for 
record-keeping purposes. 

4. Without changing the selection criteria, invoke the 
Database-Query-Delete command to remove all 
the older records from the database. 

Use caution with the Delete command because the selected 
records will be eliminated from the spreadsheet. The Edit­
Undo (Alt-F5) command will reverse the deletion, but only if 
you notice the mistake before making any more changes to the 
spreadsheet. 

Therefore, before invoking the Database-Query-Delete com­
mand, test your criteria by using the Locate command. Delete 
the records only when you are sure that the query is working 
as expected. 

Deleting records from a database has almost the same effect 
as deleting the records with the Edit-Delete-Rows command. 
Any rows in the database below a deleted record will move up 
to fill in the gap. But unlike the Delete-Rows command, the 
Query-Delete command moves up only the cells in the rows 
within the database. Cells outside the database (left, below, or 
right) will not be affected. The database will therefore contract, 
and the definition of the data block will contract along with it. 
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USING THE PARADOX ACCESS 
With the release of Quattro Pro and Paradox version 3.5, an 

exciting new level of integration has been attained with a fea­
ture called the Paradox Access. On a computer with an 80286 
or higher processor (an AT-style machine or one with an 80386 
processor, for example), the two programs can be run at the 
same time, so that you can switch between them with a single 
keystroke. 

This section describes the Paradox Access and its hardware 
and software requirements, how to start Paradox in order to 
have access to Quattro Pro, and how to switch between the two 
programs. 

ADVANTAGES OF THE PARADOX ACCESS 

The Paradox Access is created when you run Paradox version 
3.5 or later with the special command-line parameter, -qpro 
(discussed later) . Paradox loads and configures itself and leaves 
memory available for Quattro Pro. Mter Paradox is up and run­
ning, you can immediately switch to Quattro Pro by pressing the 
hot key, Ctrl-FIO. 

Your Paradox session will remain in memory while Quattro 
Pro is brought to the foreground. You can load a spreadsheet 
and work in Quattro Pro. When you wish to return to Paradox, 
simply press Ctrl-FIO. Quattro Pro will be put into the back­
ground, and Paradox comes to the foreground. Your 
spreadsheet will be safe, and you will find your Paradox work 
just as you left it. 



• In order to use 
.. the Paradox Ac­
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requirements described 
later in the chapter. 
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You can configure Quattro Pro to automatically load a file 
each time it is invoked from Paradox. By default, it will load the 
ANSWER.DB file if it is on disk, so that you can produce an 
answer table in Paradox and immediately load it in to Quattro 
Pro for further analysis, graphing, and so on. 

Figure 14.7 shows Paradox with the small address list database 
that we used in earlier examples. A query was performed using 
the query form at the top of the screen, and the result appears 
in the table called ANSWER at the bottom of the screen . 

By running both programs together, you can integrate the 
features of each to provide power that a spreadsheet or database 
program alone could never offer. 

You can work with a spreadsheet database in Quattro Pro, but 
you are strictly limited by the number of rows in the spreadsheet 
and the amount of RAM in your computer. Paradox has a wide 
range of database features, allowing you to perform the follow­
ing tasks: 

• Work with huge databases that have many times more 
records than a Quattro Pro spreadsheet could hold 

J [F6] to include a field in the ANSWER; [F5] to give an Example IiIIII 

STATE--..... --:ZIP'~===;p=-AGE-,-
10 >32. <45 I 

ADDRE~S,~LAST==;r==E=I~~~~T==;r==1=B=r~~~~;~S'===;I=T=um=bi!::ed Irs~~ 
2 Smi then Carol 46 Over St. Cypress CA 
3 Pilz Patricia 12-A West St. Seaside CA 
4 Smythe Gerald 123 4th St. Cypress CA 
5 Pilz Amanda 2021 4th Ave. Hard Rock NV 
6 Shumway Gordon 123 I St. Seaside CA 
7 Sebetta Frank 656 Miguel Cypress CA 
B Kenwood Julie P.O. Box 455 Red Pine WA 
9 Schnapp Iris 23 9th Ave. Oli ve Hill WA 

ANSWERl-LASTI~FIRSTlISTATElIAGEITl 1 Schnapp Ins WA 36 
2 Sebetta Frank CA 36 
3 Kool Elwood NV 43 

Figure 14.7: Paradox provides sophisticated tools for working with data 
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• Link data from multiple tables to create a relational 
system 

• Query multiple tables and produce a single answer 
table that you can immediately load in to Quattro Pro 

• Create detailed reports in Paradox's report writer 

• Use the Paradox SQL Link to query the data kept on 
your company's mainframe system and send the result 
to Quattro Pro 

• Work with sophisticated database applications that are 
far beyond the capabilities of a spreadsheet 

On the other hand, Paradox is not a spreadsheet. With the 
Paradox Access, you can use Quattro Pro's special features: 

• Perform mathematical analyses on an imported 
Paradox table using Quattro Pro's high-powered func­
tions and analysis tools 

• Create what-if scenarios using the imported database 
table 

• Create graphs using Quattro Pro's dazzling graphics 
capabili ties 

• Print the data in a presentation-quality format 

• Save the data as a spreadsheet for further analysis at a 
later time 

The Paradox-Quattro Pro connection means that you no 
longer have to "overstay" your welcome in either program, nor 
give up one program's capabilities for the sake of the other. 

REQUIREMENTS FOR 
USING THE PARADOX ACCESS 

In order to take advantage of the Paradox Access, your com­
puter system must have adequate hardware, and you must con­
figure its software environment as well. 



a Even though your 
computer may 

seemingly have an 
ample supply of 
memory, it may not 
have enough for the 
Paradox Access if you 
run any memory­
residen t programs. 
These can include 
programs such as a disk 
cache, print spooler, 
RAM disk, pop-up 
utility, and an ex­
panded memory 
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HARDWARE REQUIREMENTS 

Paradox version 3.5 can take advantage of the protected mode 
of operation on a computer running an 80286 (or faster) proces­
sor. This is the mode used by OS/2, and it allows Paradox to ac­
cess up to 16 megabytes of extended RAM, giving it ample room 
for all its program code and the data on which it is working. 

In order to use the Paradox Access, you must run Paradox in the 
protected mode, and your computer must have at least 2 mega­
bytes of RAM, with 640K of conventional memory and extended 
memory for the rest. If your system has more than 2 megabytes, 
there will be more RAM available to Quattro Pro. If your system 
also has expanded memory, it can give Quattro Pro even more 
room for your spreadsheets. 

SOFIWARE CONFIGURATION 

To ensure that you can run the Paradox Access on your com­
puter, you must adjust the settings of the operating system and 
configure both Paradox and Quattro Pro appropriately. Make 
the following revisions to your operating system: 

• In your CONFIG.SYS file, include the command 
Files=40, which tells DOS to set aside 40 file handles in 
memory for use by any programs. In some situations, 
even this may not be enough, and you will see an error 
message when you try to switch from Paradox to Quat­
tro Pro. You will have to increase the number and 
reboot the computer. 

• Quattro Pro's subdirectory must be in your DOS path. 
You can set the path in your AUTOEXEC.BAT file so 
that it is established each time you boot your com­
puter. For example, your path statement might look 
like this: path=C:\DOS;C:\UTIL;E:\QPRO. 

• Run the DOS conlmand SHARE. You only have to run 
this command once, and the best time to do so is as 
soon as you boot your computer. Just include the 
SHARE command in your AUTOEXEC.BAT file. 
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• The Options­
~ Other-Paradox 
menu settings are dis­
cussed in more detail 
in Chapter 18. 

• Quattro Pro and Paradox must each reside in its own 
subdirectory. 

When running with the Paradox Access, Paradox version 3.5 
(or later) acts as though it were running on a network. So even 
if your computer is not connected to a network, you will still 
need to make adjustments to Paradox. 

First, run the NUPDATE.EXE program, which is in your 
Paradox subdirectory, and use it to set the network type to 
Other. Specify the location of the PARADOX.NET file, which 
can be kept in your Paradox subdirectory. 

Paradox's working directory and your private directory can­
not be the same. The working directory, which anyone can ac­
cess, is where network database applications would be stored. 
The private directory is where each user's temporary files would 
be stored, as well as any files that the user does not wan t accessed 
by others. Run the Paradox script called CUSTOM, either from 
within Paradox or by including it on the command line when 
you run Paradox: 

PARADOX CUSTOM 

Since Paradox and Quattro Pro are working as though they 
are on a network, even if you're using a stand-alone computer, 
you must change the following settings on Quattro Pro's Op­
tions-ather-Paradox menu: 

• For the Network Type command, choose Other. 

• For the Directory command, enter the location of the 
PARADOX. NET file, as you previously specified in the 
NUPDATE program. 

There are two optional Quattro Pro settings that you can ad­
just on the Database-Paradox Access menu. These will be dis­
cussed shortly. 



• If you simply type 
.. the command 
PARADOX, you will get 
Paradox without the 
Paradox Access. 
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RUNNING THE PARADOX ACCESS 

You initiate the Paradox Access by running Paradox with a single 
command-line parameter. From the Paradox subdirectory, type 

PARADOX -qpro 

If your hardware and software are suitable, Paradox will load 
and be ready to switch to Quattro Pro at the touch of the Ctrl­
FlO hot key. However, you can use several other parameters to 
tune the Paradox Access for its best performance. 

USING A BATCH FILE 

You can avoid the trouble of remembering the parameters by 
using the batch file named PXACCESS.BAT that comes with 
Quattro Pro. It's a two-line batch file: 

SHARE 
PARADOX -qpro -Ieavek 512 -emk 0 

For most computer systems, this batch file offers the best op­
tions for running the Paradox Access (these options are dis­
cussed in detail a little later). Also, it's easy to revise if you need 
to fine tune it for your system. 

Where you keep the batch file on your hard disk depends on 
your subdirectory structure. You could, for example, store it in 
your Paradox directory and type PXACCESS to start Paradox. 
Some people have a subdirectory called BATCH or MENU 
where they keep all their batch files for starting programs. That 
subdirectory is then included in their DOS path statement. 

If you were to place PXACCESS.BAT in a batch file subdirec­
tory, and Paradox was stored on your E drive in a subdirectory 
called PARADOX, you could revise the batch file in this way: 

SHARE 
E: 
cd \PARADOX 
PARADOX -qpro -Ieavek 512 -emk 0 
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I~I The parameters 
behave the same 

whether they are used 
from a batch file or the 
command line. In 
general, using a batch 
file is easier, ensures ac­
curacy, and saves time. 

If the SHARE command is in·your AUTOEXEC.BAT file, you 
can eliminate it from PXACCESS.BAT (but you can also leave it 
there) . 

ENTERING COMMAND-LINE PARAMETERS 

The three optional parameters that directly affect the Para­
dox Access are -qpro, -leavek, and -emk. 

The first one, -qpro, instructs Paradox to set aside memory 
for Quattro Pro and run in a multiuser mode, as though it were 
on a network. This parameter can also take three optional 
parameters of its own: 

• Use the parameter filename to specify the name and 
location of a spreadsheet, database, or a Quattro Pro 
workspace file. The first time you switch to Quattro 
Pro from Paradox, this file will be immediately loaded 
into Quattro Pro. For example, you might specify 
D:\DATA \MWILE.WQl. 

• The macroname parameter runs the named macro if it 
is found in the file name you specified above. 

• The parameter loptions refer to one or more of Quat­
tro Pro's regular startup options. But don't use the IX 
parameter. Because of the need for extended memory 
to run both Paradox and Quattro Pro at the same time, 
you can't assign extended memory to Quattro Pro. 

These are the same parameters that you can use with Quattro 
Pro alone. When you include them on the Paradox command 
line, they must be enclosed in brackets. Use the syntax 

-qpro [filename macroname /options] 

You could, for example, include the following when you start 
the Paradox Access: 

PARADOX -qpro [FILEI FIRSTMAC] 
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This tells Paradox to allow switching to Quattro Pro via the 
Paradox Access. The first time you switch to Quattro Pro, the 
file named FILE 1 will be loaded and the macro named 
FIRSTMAC will run. Since the file name does not include an 
extension, Quattro Pro will assume that FILE1 is a Quattro Pro 
spreadsheet file. 

The second parameter used in the batch file example, -leavek 
512, instructs Paradox to leave the specified amount of ex­
tended memory (512K in this case) unused, so that it can be 
used by other programs. Specifically, on 80386 machines, this af­
fects extended memory that a memory manager migh t convert 
into expanded RAM. The expanded RAM (up to 512Kin the ex­
ample) would then be available to Quattro Pro. 

If your computer has more than 2 megabytes of RAM, you 
might want to set aside more than 512K of extended RAM. Just 
modify the parameter to a higher number, such as -leavek 1024 
to leave 1 megabyte of RAM. 

The last parameter, -emk 0, allows Paradox to use only the 
specified amount of expanded memory (none in this case), and 
leave the rest untouched. If your system has plenty of extended 
and expanded RAM, you could specify an amount so that 
Paradox would also have expanded memory for its own use. 

SWITCHING BETWEEN 
QUATTRO PRO AND PARADOX 

Quattro Pro's menu command Database-Paradox Access has 
three settings that con trol the switch between Quattro Pro and 
Paradox: 

• Go: You will be switched to Paradox, which will be in 
exactly the same state as it was when you previously 
switched to Quattro Pro. You can also use the shortcut 
Ctrl-FI0 . 

• Load File: Enter the name and, optionally, location of 
the file that Quattro Pro should load whenever you 
switch to it from Paradox. The Paradox temporary file 
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ANSWER.DB is the default. If you don't specify a 
location, Quattro Pro will look in your Paradox private 
directory. Whether the file named here is retrieved 
depends on the next command. 

• Autoload: By default, this is set to Yes, which means 
that Quattro Pro will load the file named in the Load 
File command each time you switch to it from Paradox. 

With these settings, you can perform your database opera­
tions in Paradox to produce an answer table as the result. You 
can then switch to Quattro Pro and have the ANSWER.DB file 
retrieved automatically. 

However, the autoload file does not have to be ANSWER.DB; 
in fact, it does not have to be a Paradox database. You can 
specify any file in any valid Quattro Pro format, such as Reflex, 
Lotus 1-2-3, dBASE, and so on. Just be sure to specify the loca­
tion, or Quattro Pro will look for the file in either your Paradox 
private subdirectory or the default Quattro Pro directory. 

SAVING YOUR SPREADSHEETS 

Before the Paradox Access will load the autoload file in to 
Quattro Pro, it checks to be sure that the current spreadsheet 
has been saved. If your work has not been saved, you will see the 
message 

Lose changes? 

You can choose Yes to replace the current spreadsheet with the 
incoming autoload file, or No to leave the spreadsheet as is. 

On the other hand, if you previously saved the current 
spreadsheet, the Paradox Access will leave it alone and simply 
open another spreadsheet for the incoming database file. You 
might, therefore, have several Quattro Pro files open at the 
same time as you switch back and forth between the two 
programs. 

When a Paradox table is loaded into Quattro Pro, it becomes 
essentially a read-only file. You cannot, for example, save 



tal You have en-
countered a net­

work conflict if you 
attempt to save a 
Paradox table in Quat­
tro Pro and get the mes­
sage Cannot lock file for 
writing. Be sure you 
have adjusted the 
operating parameters 
of both Paradox and 
Quattro Pro, as dis­
cussed earlier. 

• Although the 
.. same layout is 
used as the source data 
for both the database 
functions and the 
Database-Query com­
mands, you don't need 
to define a data block 
under the Database­
Query command in 
order to use a database 
function. 
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ANSWER.DB under its original name and location. That would 
be violating the network file-locking rules under which the 
Paradox Access is running. You can, however, save the Paradox 
data under a new file name or location, or as a file type other 
than Paradox, thereby leaving the original file untouched. 

AUTOMATING THE SWITCH 

You can use macros in Quattro Pro and PAL scripts in 
Paradox to automate switching between the programs. In Quat­
tro Pro, use the menu-equivalent command {/ParadoxSwitch­
Go}, or the actual keystrokes / dpg. Remember that if there is an 
autoload file specified in the Database-Paradox Access menu, 
you might want to have your macro save the current spreadsheet 
before switching to Paradox. 

To switch from Paradox to Quattro Pro, use the PAL com­
mand TOQPRO. If you want to switch to Quattro Pro immedi­
ately after loading Paradox via the Paradox Access, create the 
Paradox startup script file named INIT.SC ""ithin the Paradox 
program subdirectory. Include the TOQPRO command in the 
script. 

USING DATABASE FUNCTIONS 
The Quattro Pro database functions each begin with @D. 

A complete list appears in Table 4.10 . 
All the database functions use exactly the same syntax, as il­

lustrated here for the @DCOUNT function: 

@DCOUNT(data_block, column_offset, criteria_block) 

Several database functions are illustrated in Figure 14.8 
(taken from Figure 14.3). A different one appears in each of the 
cells F15, F17, and FIg. A description of each result is shown to 
its left. Here are the actual cell contents for each of the formulas: 

@DCOUNT($INPUT,4,$CRIT) 
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• The first column 
.. in the data block 
that is specified in the 
function is the begin­
ning of the block, so it 
has an offset of O. The 
column to its right is 
one column from the 
beginning of the block, 
so it has an offset of 1, 
and so on. 

@DAVG($INPUT,6,$CRIT) 

@DMAX($INPUT,6,$CRIT) 

The @DCaUNT function in cell F15 refers to the block 
names that had been given to both the data block, A2 .. G13, and 
the criteria block, B15 .. B16. By making the references absolute, 
it was a simple matter to copy one formula to the other two cells 
and then perform the minor editing to create the other two. 

Here is how the first formula would look if block names had not 
been used (and how the formula looks when it is being edited): 

@DCaUNT(A2 .. G13,4,B15 .. B16) 

The data_block, A2 .. G13, is named INPUT, and is the same 
data block that was defined in the Database-Query-Block com­
mand used in previous examples. The first row of the data block, 
row 2, contains the unique column titles, and each row below it 
is a record in the database. 

The column offset, 4 in the example, refers to the column in the 
database on which the function should perform the given cal­
culation. This column number is counted from the first column 
in the data block, which is column O. In Figure 14.8, column 4 
is the State column. 

The criteria block, B15 .. B16 is named CRIT, and is again the 
same criteria block that was used in an earlier example. Its first 
cell contains a column title, State, and the cell below that con­
tains the criterion, which is NV in Figure 14.8. Just as with the 

I SChnapp Iris 23 9th Ave. Olive Hill WA 82033 36 I 
== = == == = == == = ~ == = = = = = = = = = =:::: =:::::::: = = = =:::: == = = = == = = = = = = = == = =:::: = = = =:::: = == == ===:::: 

L
15 

Criterion -) St~~e Aver:::b::eO:fP::::: :~ :: ~:~ 
Oldest in NV -) 43 

" .. + 
;IG14-0~III!I.W"Q1"[1'] ----------------.. READY 

Figure 14.8: Database functions perform arithmetic onlyon the records 
selected by the specified criteria 



. tal Unfortunately, the 
database functions 

recalculate rather slow­
ly compared to the 
other functions. If you 
use them too liberally 
in your spreadsheet, 
recalculation time will 
increase significantly. 
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Database-Query commands, a database function can refer to char­
acter or logical formula criteria, criteria that use wildcard charac­
ters, and multiple criteria of either type. 

The @DCOUNT formula in cell F15 is searching through the 
database named INPUT, using the criterion in the block named 
CRIT, and counting all occurrences of NV in the State column 
(the column with an offset of 4). As shown in Figure 14.8, the 
result is 2, because there are two instances of NV in the State 
column. 

The other two functions in Figure 14.8 use the same data 
block and the same criterion, but they are looking at the column 
with an offset of 6, the Age column. The @DAVG function is 
averaging all the ages for those whose state is NV, which consists 
of two, 43 and 32, for an average of 37.5. 

The @DMAX function returns the largest number in the Age 
column for those whose state is NV, which happens to be 43 . 

The database functions will automatically check all the 
records in the database each time the spreadsheet is recalcu­
lated. If you were to change one of the entries in the State 
column from CA to NV, each of the formulas would be 
evaluated based on the new entry; the count would now be 3, 
and there could be a new average and maximum age for those 
whose state is NV. 

This chapter has described how to structure a spreadsheet 
database and sort and query the data. The next chapter discus­
ses more data-analysis tools. You will learn how you can combine 
the Database-Query commands, the database functions, and the 
Tools-What-If command to produce a simple but powerful re­
porting tool for your spreadsheet databases. 
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• In Lotus 1-2-3, the 
III equivalent com­
mand is Data­
Distribution. 

YOU HAVE SEEN HOW THE QUATTRO PRO BUILT-IN 
functions provide mathematical shortcuts for common spread­
sheet applications. Quattro Pro also provides built-in processes 
that serve as shortcuts for very involved mathematical routines. 
These include the Frequency, What-If, and Solve For com­
mands on the Tools menu, and the Regression, Optimization, 
and Matrix commands on the Tools-Advanced Math menu. 

You could write your own routines to perform the same steps 
as these commands, but the process would be long and in­
volved, subject to mistakes, and would run more slowly than the 
built-in commands. How often you use these advanced data 
analysis commands really depends on the type of work you do 
in Quattro Pro. 

CALCULATING 
FREQUENCY DISTRIBUTION 

The Tools-Frequency command provides a fast way to count 
all the occurrences of values in a block that fall between a given 
range of values. You specify two blocks for the command: 

• Values: The cells that contain the values you wish 
to count. 

• Bin: A two-column block. The first column contains 
the numeric categories into which each number in the 
values block will be counted. The second column con­
tains the count for each category. 

The command looks at each value in the values block, finds 
where it would fall in the bin block, and adds one to the current 
count in the second column of the bin block. An example will 
help to clarify this. 

U sing the name and address list from the previous chapter, 
we will determine the age grouping of everyone in the list-how 
many are between the ages of 10 and 20, 20 and 30, and so on. 

Our table will look at groups in increments of ten years. We 
must first create a bin block. (The values block already exists 
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as the Age column.) We can use the Edit-Fill command to cre­
ate the block in one operation. 

1. With the mailing list database on your screen, use the 
Database-Sort command to sort it by the Age column: 
SpecifY A4 .. G12 for the Block option, G4 for the 1st 
Key option in ascending order, and then choose Go. 
This step is not required for the Frequency command, 
but it makes it easier to verifY the results. 

2. We will fill the block A14 .. A20, which will later be the 
bin block. Move the cell selector to cell A14 before 
we begin. 

3. Invoke the Edit-Fill command. It will prompt you to 
specifY the block to be filled. 

4. Press the period key to begin the fill block at cell A14. 

5. Press the J., key to highlight the block A14 .. A25 and 
press...l. This block is larger than we will need, but we 
will limit the scope of the fill operation by specifYing 
the stop value. 

6. Enter 10 for the start value and press...l (our bin block 
will start with age 10). 

7. Enter 10 for the step value and press...l (our categories 
will each span 10 years) . 

8. Enter 70 for the stop value and press ...I (this is proba­
bly larger than any age in the address list). 

The Fill command will enter the numbers from 10 to 70 in the 
block A14 .. A20, as shown in Figure 15.1. Now we will count 
the frequency of occurrence of each age in the Age column. 

9. Invoke the Tools-Frequency command. It will prompt 
you for the values block. 

10. SpecifY the ages in the Age column, G4 .. G12, and 
press ...I. 
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File Edit Style Graph Print Database Tools Options Window t.I. 
A . [W13] 1111 I ? 
J A ! t-

First Address City State Zip Age End 
----------------------------------------------------------------

Julie P.O. Box 455 Red Pine WA 8211127 19 
Patricia 12-A West St. Seaside CA 9411125 22 
Gordon 123 I St. Seaside CA 9411122 27 
Amanda 211121 4th Ave. Hard Rock NV 8721113 32 
Carol 46 Over St. Cypress CA 9681112 32 
Iris 23 9th Ave. Olive Hill WA 8211133 36 
Frank 656 Miguel Cypress CA 9681113 36 
Elwood 7 Broadway Tumbleweed NV 8721111 43 
Gerald 123 4th St. Cypress CA 9681113 59 

.6. 

~ . 
. .. 

Esc 

Del 

7 

Figure 15.1: Using the Edit-Fill command to create an evenly incre­
men ted bin block 

11. Specity the bin block as the column of numbers you 
created, plus the blank column to its right, AI4 .. B20. 
Then press .J. 

In a split second, the right column of the bin block will be 
filled with the number of ages that fall between each bin num­
ber, as shown in Figure 15.2. The Tools-Frequency command 
checks each age and increments the first cell in the bin block 
that is greater than or equal to the value. A person who is 30 years 
old would be counted in the cell next to 30 in the bin block. Some­
one who is 31 would be counted next to 40 in the bin block. 

Notice that there is a zero in cell B21, below the last entry in 
I the bin block. This cell contains the count of any numbers in the 
values block that are greater than the categories in the bin 
block. For example, an entry in the Age column of71, 87, or 91 
would have been counted here. 

Note that the entries in the second column of the bin block 
are not formulas. If you were to add new entries to the names 
and address list or change any of the existing ages, you would 
have to invoke the Tools-Frequency command again to get an 
accurate count. 
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• In Lotus 1-2-3, the 
... equivalent com­
mand is Data-Table. 

File Edit Style Graph Print Database Tools Options Window 
A1 . [W13] 10 
J A • 

First Address C1 ty State lip 

Julie P.O. Box 455 Red Pine WA 82027 
Patricia 12-A West St. Seaside CA 94025 
Gordon 123 I St. Seaside CA 94022 
Amanda 2021 4th Ave. Hard Rock NV 87203 
Carol 46 Over St. Cypress CA 96802 
Iris 23 9th Ave. Olive Hill WA 82033 
Frank 656 Miguel Cypress CA 96803 
Elwood 7 Broadway Tumbleweed NV 87201 
Gerald 123 4th St. Cypress CA 96803 

Age 

19 
22 
27 
32 
32 
36 
36 
43 
59 

1'+ 
I ? 
t­

End 
A 

~ ~ 

" 
Esc 

Del 

== == ====== = == ==== = === ==== == = == == ====== === == === == ====== === ==== @ __ • 0 

1 
2 
4 
1 
1 
o 
o 

~~~~~""""""""""""""""""~;ADY 

Figure 15.2: The Tools-Frequency command counts the number of 
occurrences of each value in the values block 

CREATING WHAT-IF TABLES 
The Tools-What-If command provides a convenient means 

for creating a table of calculations without writing formulas for 
each cell in the table. It derives its name from its ability to help 
you create and manipulate "what-if" scenarios with your spread­
sheet data. 

The command has two options for creating a table: 1 Variable 
and 2 Variables. With each, you specify a table (block) of spread­
sheet data and formulas that are to be used in filling in the in­
terior of the table with the calculated results. The results are based 
on a single variable cell that you specify for the 1 Variable com­
mand, or two cells that you specify for the 2 Variables command. 

Once you have set up a table and invoked either of these com­
mands, you can use the F8 key from Ready mode to invoke the 
command again,just as you can use the Query key, F7, to invoke 
the most recently used Database-Query command. 

The Tools-What-If-Reset command returns all the What-If 
options to their default settings. 



I~I If you are going to 
be using a what-if 

table and its variable 
cell on a regular basis, 
consider giving them 
each a block name. 
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THE STRUCTURE OF THE TABLES 

Figure 15.3 shows the structure of a I-variable table in the 
block A4 .. E9. Its cells have been labeled to indicate its general 
layout, which consists of the following elements: 

• Values: In the table's first column, cells A5 .. A9, are the 
values that you enter as the basis for the calculations. You 
can use as many rows as you need for the values, from 
one to the maximum number of rows in the spreadsheet. 

• Formulas: In the table's first row, in cells B4 .. E4, are 
the formulas that you enter that will produce the 
results in the interior of the table, based on the values 
in the first column. There are four formulas in Fig­
ure 15.3, but you can enter just one or as many as you 
need, as long as they are all in one row. Each formula 
can be different, although you can have duplicates if 
that serves some purpose. 

• Variable: The trick to this table is a single cell some­
where else in the spreadsheet, F16 in the figure, that 
will be used as the variable during calculations. It does 

File Edit Style Graph Print Database Tools Options Window tJ. 
: 'Value I ? 

A t-

._iiii>I~F ~)mu la 
R) 
R) 
R) 
R) 

Formula 
(R) 
(R) 
(R) 
(R) 
(R) 

Formula 
(R) 
(R) 
(R) 
(R) 
(R) 

Formula 
(R) 
(R) 
(R) 
(R) 
(R) 

Figure 15.3: The layout of a I-variable what-if table 

End 

Esc 

Del 

@ 

Variable 

7 
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• The corner cell, 
.. A4 in Figure 15.3, is 
not used in a I-variable 
table. This cell need 
not necessarily be 
blank, it just does not 
playa role in the table. 

not matter what the variable cell contains because its 
contents will not be used during the calculations. In­
stead, each value in the first column will be substituted 
into that cell (not literally, just internally). The for­
mula in each column will then be evaluated, and the 
result will be placed in each formula's column in the 
value's row. Therefore, your formulas will generally 
refer to the variable cell, although this isn't required. 

• (R): Under the formulas row are the results that are 
produced by evaluating each formula when one of the 
values in the first column has been substituted into the 
variable cell . 

When you construct a I-variable table, each value will be 
placed in the variable cell, each formula evaluated, and each 
result placed in the appropriate cell. 

Figure 15.4 shows the structure of a 2-variable what-if table. As 
in a I-variable table, you enter values in the first column. Cells 
A5 .. A9 are labeled Value 1 in the figure. But you also enter 
values in the first row of the table, B4 .. E4. These are labeled 
Value 2 in the figure. 

File Edit Style Graph Print Database Tools Options Window t.l. 

• ..................... il ? B 

***** What-if Table with 2 Variables ******** 

-'''rill-_.(~~ue 2 
(R) (R) 
(R) (R) 
(R) (R) 
(R) (R) 

Value 2 
(R) 
(R) 
(R) 
(R) 
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(R) 
(R) 
(R) 
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Figure 15.4: The layout of a 2-variable what-if table 
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Just one formula is used in a 2-variable table, which is always 
placed in the upper-left corner of the table (cell A4 in the figure) . 

There are always two variable cells associated with the 2-variable 
table, shown in cells FI6 and FI7 in the figure. When the table is 
calculated, each Value 1 is placed in Variable 1; each Value 2 
is placed in Variable 2. The formula is evaluated, and the result is 
placed in the cell at the junction of the two values. 

As with the I-variable table, you can use as many rows and 
columns as you need. Just remember that the formula always ap­
pears in the first cell of a 2-variable table. Each of the two vari­
able cells can reside anywhere in the spreadsheet, and their 
contents do not affect the results in the table. 

CONSTRUCTING A I-VARIABLE WHAT-IF TABLE 

As an example, we will create a I-variable table of results that 
are based on the proposed purchase price of a house. Fig­
ure 15.5 shows the shell of this table. Each column of the table 
will contain the following: 

• Proposed purchase price: The first column of the 
table, the values, will contain a range of proposed 
house prices, from a low to a high. 

• Loan amount: This will be 80 percent of the purchase 
price. 

• Loan payment: The monthly amount determined by 
the @PMT function, using the loan amount and a con­
stant interest rate and term. 

• Property taxes: This is 1.25 percent of the purchase 
. price divided by 12 for the monthly cost. 

• House insurance: This is $250 plus 0.5 percent of the 
purchase price divided by 12 for the monthly cost. 

• Monthly total: The total is determined by the @SUM 
function, using the payment, taxes, and insurance 
amounts. 
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• You could use the 
... Edit-Fill com­
mand to create the 
range of prices, but a 
formula is more 
flexible. All you have to 
do is change the first 
value in cell A5, and all 
the other values will ad­
just in relation to it. 

File Edit Style Graph Print Database Tools Options Window tJ. 
A5: +A4+111l11l11l11l I ? 
J A t-

End 
Loan Loan Property House Monthly 

Amount Payment Taxes Insurance Total 

21 21 
70, I1lI1lI1l 

-:f~EI~r-
Variable Cell Esc 

XXX 
911l, 000 

111l11l,11l00 
110,11l11l0 
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1411l, 11100 
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180,000 
190,011l0 
2 III 0 , 01110 

Del 

Figure 15.5: The I-variable what-if table with its values in the first 
column and formulas in the first row 

@ 

7 

Let's start by laying out the table as shown in Figure 15.5. You 
don't have to include the line drawings in the table; they are 
there simply to make the columns stand out. 

1. Label columns A through F as sho\\<TI in the figure, 
using rows 1 and 2. These rows will not be part of the 
what-if table; they simple serve to identify each column 
for us. 

2. Move the cell selector to cell A4 and enter 70000 as 
the low value for the proposed purchase price. You 
can always adjust this value up or down to an amount 
that you feel is reasonable . 

3. In cell A5, enter the formula +A4+10000, and then 
copy this formula to the rest of the cells in this 
column, A6 .. AI7. 

The variable cell for this table is cell G5, although any cell in 
the spreadsheet could be used. Now we will enter each formula 
for the cells B3 .. F3. Some of these will refer to the variable cell, 
and some will not. 
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4. In cell B3, enter +G5*O.8. This calculates the amount 
to be borrowed as 80% of the purchase price. 

5. In cell C3, enter @PMT(B3,O.12/12,360). The @PMT 
function calculates the monthly loan payment. It 
refers to the loan amount in column B, and uses 12% 
as the annual interest and 360 months as the term. 
Note that a formula does not have to refer to the vari­
able cell. 

6. In cell D3, enter +G5*O.0125/12. This calculates a 
property tax of 1.25% of the purchase price, spread 
over 12 mon ths. 

7. In cell E3, enter (250+G5*O.005)/12. This produces a 
house insurance cost, based on 1/2% of the purchase 
price plus a base amount of $250, spread over 12 months. 

8. In cell F3, enter @SUM(C3 .• E3) to total each of the 
monthly costs. Again, this formula does not reference 
the variable cell. 

Your spreadsheet should now look like the one in Figure 15.5 
(without the line drawing). Remember that the results of the 
formulas that are displayed in row 3 won't be used in the table. 
Now we are ready to issue the Tools-What-If command to calcu­
late the results. 

9. For convenience, position the cell selector on cell A3, 
the first cell in the table. 

10. Issue the command Tools-What-If-l Variable. You will 
be prompted for the block of cells that should be used 
as the data table. 

11. Specify the block A3 .. FI7 and press.J. Now you are 
prompted to specify the input cell (the variable). 

12. Indicate cell G5, press .J, and the table will be 
evaluated. 

13. Choose Quit from the What-If menu. 
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• Remember that 
.. you can use the 
Table key, F8, from 
Ready mode to invoke 
the command again. 
This lets you make ad­
justments to the values 
or formulas in the table 
and play "what-if" with 
a single keypress. 

In the wink of an eye, Quattro Pro will calculate all the for­
mulas for each value and place the results in the appropriate 
cells, as shown in Figure 15.6. These results are simply numeric 
values, as you can see on the input line for cell B4 in the figure. 

Instead of using the What-If command, you could have 
copied formulas down each column to produce the desired 
results, but the results placed in a table by the What-If command 
use less RAM than formulas do, and they do not require recal­
culation time once the table has been created. 

CONSTRUCTING A 2-VARlABLE WHAT-IF TABLE 

Now we will design and execute a 2-variable table. We will 
build a rate chart that shows the monthly payment required for 
a loan given its principal and interest rate. The term will be fixed 
at 30 years (360 months). Figure 15.7 shows the basic layout of 
our loan payment table (with line drawing added to separate the 
results from the values) . 

You enter the values and formulas in the same way that you 
enter them for a I-variable table. 

File Edit Style Graph Print Database Tools Options Window H 
I ? 

B - t-
End 

Loan Loan Property House Monthly ... 
Amount Payment Taxes Insurance Total • • . 

fIl fIl fIl 21 21 
.111'~1"1"1 576 73 5f1l 699 Variable Cell Esc 

64,0f1lfll 658 83 54 796 xxx 
72,fIlfllfil 741 94 58 893 .---l 
8f1l,fIlfllfil 823 104 63 99f1l 
88,fIlfll0 9f1l5 115 67 1,fIl86 Del 
96, fIlfllfil 987 125 71 1,183 

1 fIl4 , fIlfllfil 1,fIl7f1l 135 75 1,28f1l @ 

112, fIlfllfil 1,152 146 79 1,377 
120, fIlfllfil 1,234 156 83 1,474 
128, fIlfllfil 1,317 167 88 1,571 
136, fIlfllfil 1,399 177 92 1,668 
144, fIlfllfil 1,481 188 96 1,765 
152, fIlfllfil 1,563 198 1f1lfll 1,861 7 
16f1l, fIlfllfil 1,646 2f1l8 1f1l4 1,958 

r 
EADY 

Figure 15.6: The table after running the Tools-What-If-l Variable 
command 
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1. Enter 50000 in cell A3. 

2. In cell A4, enter the formula +A3+I0000 to increment 
that value by a fixed amount. 

3. Copy the formula to the rest of the cells in that 
column of the table. 

4. In cell B2, enter the interest rate, 0.08. 

5. Invoke the Style-Numeric Format command, choose 
Percent with zero decimal places, and specify the 
block B2 .. F2. 

6. In cell C2, enter the formula +B2+0.02 to increment 
the first rate by 2%. 

7. Copy the formula to the block D2 .. F2. 

8. The key to the entire table is the formula. Enter this in 
cell A2: @PMT(G4,G7/12,GI0). 

You can see the formula on the input line in Figure 15.7. The 
@PMT function uses G4 as the principal, G7 as the interest rate 
(divided by 12 for a mon thly rate) , and G 10 as the term. Again, 
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1fil] @PMT(G4,G7 12,G1fil) 
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19fil, filfilfil 
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End .. 
~ ~ ., 
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Figure 15.7: The 2-variable what-if table with its values in both the first 
column and first row and the formula in its first cell 
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• As with the I-vari­
~ able table, the two 
variable cells can be 
anywhere in the spread­
sheet; they need not be 
adjacent to one another 
or even related to one 
another. 

• The success of 
~ your database 
reporting depends on 
the accuracy and con­
sistency of the data in 
your database. If you 
use a variety of spell­
ings for each state, for 
example, the list of uni­
que states would be 
much longer. 

note that the contents of G4 and G7, the first and second vari­
able cells, are irrelevant to the table . 

In a 2-variable table, the values in the first column are sub­
stituted into the first variable cell, while the values from the first 
row of the table are substituted into the second variable cell. 
When the table in Figure 15.7 is calculated, the loan amounts in 
column A will be placed in cell G4 and the interest rates in row 2 
will be placed in cell G 7. Now we will specify the table and see 
the results. 

9. Start with the cell selector on cell A2, the first cell in 
the table. 

10. Invoke the Tools-What-If-2 Variables command. 

11. Specify the blockA2 .. FI8 as the cells to use for the 
table. 

12. Specify G4 as the first input (variable) cell. 

13. Specify G7 as the second input cell, and the table will 
be evaluated. 

14. Choose Quit from the What-If menu. 

The results should appear as they do in Figure 15.8. To produce 
another set of results, just change the first loan amount and the 
first interest rate, which would therefore change all the other 
amounts and rates, and then press F8 to evaluate the table again. 

REPORTING ON A DATABASE 

One of the most powerful uses for a what-if table is as a report­
ing tool for your spreadsheet databases. For example, you could 
build a simple report to compile statistics on the sample mail­
ing list database. Creating a report requires the use of three 
major tools that we have discussed: 

• The Database-Query-Unique command, to extract 
one of each en try in the category on which you will be 
reporting. 



• Cell C16 is the first 
~ cell in the table, 
but it is not used in the 
calculations. The fact 
that it still contains the 
label State for the data­
base output block has 
no bearing on the table. 
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Figure 15.8: The 2-variable table after using the Tools-What-If-2 
Variables command 
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• The database functions to perform arithmetic on each 
category that you extract. 

• The 1- or 2-variable what-if table to simplify and 
automate the final reporting process. 

Figure 15.9 shows the results of using the Unique command 
to extract states from the mailing list database. Here is a sum­
mary of the Database-Query command settings used: 

• Data block: A2 .. GI3 

• Criteria table: BI5 .. BI6 

• Output block: C16 

Mter you have a list of each unique state in the State column, 
you can write functions to perform the desired calculations. 
Place these functions next to the extracted states to form the 
structure of a I-variable what-if table. 

Figure 15.10 shows this what-if table in the block CI6 .. GI9. 
The three state entries serve as the values in the first col­
umn, and the four database functions in row 16 will drive the 
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calculations. There is a label identifying each of the functions in 
the row above it. Here are the actual formulas: 

• Cell D16: @DCQUNT(A2 .. G13,6,B15 .. B16) 

• Cell E16: @DMIN(A2 .. G13,6,B15 .. B16) 

• Cell F16: @DMAX(A2 .. G13,6,B15 .. B16) 

• Cell G16: @DAVG(A2 .. G13,6,B15 .. B16) 

Print Database Tools Options Window 

B 

First Address City State Zip Age 
------------------------------------------------------------------

Elwood 
Carol 
Patricia 
Gerald 
Amanda 
Gordon 
Frank 
Julie 
Iris 

7 Broadway 
46 Over St. 
12-A West St. 
123 4th St. 
211121 4th Ave. 
123 I St. 
656 Miguel 
P.O. Box 455 
23 9th Ave. 

State 
NV 
CA 
WA 

Tumbleweed NV 872 III 1 43 
Cypress CA 9681112 32 
Seaside CA 9411125 22 
Cypress CA 9681113 59 
Hard Rock NV 8721113 32 
Seaside CA 9411122 27 
Cypress CA 9681113 36 
Red Pine WA 8211127 19 
Olive Hill WA 8211133 36 

Figure 15.9: The database with each unique state extracted to the 
output block 
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Figure 15.10: The shell of the what-if table with the values (states) in the 
first column and the formulas (database functions) in 
the first row 
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In the example, the @DCOUNT function uses the database 
in the blockA2 .. GI3. It will look in the column that has an offset 
of 6 from the first column in that database-column G, the Age 
column. The criteria it will use to select the items in that column 
is in the block BI5 .. BI6, the same criteria block used by the 
Query-Unique command. 

The result of this function is 9 because the criterion it uses con­
tains the wildcard characters ??, which select all two-character 
entries in the State column, and therefore all the records in the 
database. Because each record also has an entry in the Age 
column, the @DCOUNT function returns 9 (if one of the records 
had no entry in the Age column, the result would be 8). 

To calculate the table, you would issue the command Tools­
What-If-l Variable from Ready mode. Then specifyCl6 .. Gl9 as 
the block for the table and B16 as the input (variable) cell. Mter 
you choose Quit from the Tools-What-If menu, the results of 
the table will be produced, as shown in Figure 15.11. 

1= = == = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == == == =" == = = = = = = = = = = = = = = == == = = II 
Criterion -) State Count Min. Max. Avg. 

?? State 9 19 59 34. III 6 
17 NV 32 43 37.5 

CA 5 22 59 35.2 7 
WA 2 19 3627.5 

-'-

-"'~"-IP.-------------IIIIIIIR·~XDY 
Figure 15.11: The results in the table after issuing the Tools-What-If-l 

Variable command 

USING ADVANCED MATH COMMANDS -
The Tools-Advanced Math menu contains the Regression 

command, which performs a regression analysis on data in your 
spreadsheet. This is a commonly used method for calculating 
unknown data based on measured observations. The Invert and 
Multiply commands perform matrix arithmetic for solving 
linear equations. The Optimization command is a powerful tool 
for optimizing linear problems. You supply the variables and 
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• If you don't have a 
... degree in math or 
statistics, you may find 
some of these Advanced 
Math commands rather 
esoteric. If you don't 
have a need for them 
now, you may just want 
to familiarize yourself 
wi th their options and 
keep them in reserve. 

• The independent 
... variables can con­
sist of more than one 
column, as long as 
there are more rows 
than columns. 

constraints, and Quattro Pro finds the best solution for optimiz­
ing the system. 

You should keep in mind that each routine on the Tools-Ad­
vanced Math menu is command driven, just like the Database­
Query and Sort commands, and will not be updated unless you 
specifically execute it again. Therefore, whenever you make 
changes to your spreadsheet, you may have to invoke the com­
mand again. 

ESTABliSHING A 
RELATIONSHIP WITH LINEAR REGRESSION 

It may often appear that one set of data (variables) fluctuates 
in rhythm with another set. For example, when you walk faster, 
your heart rate goes up, and when you drive faster, your car's gas 
mileage goes down. If you have a sufficient number of data 
points, you can use regression analysis to determine whether or 
not there is any significant linear correlation (straight line) be­
tween the two sets of data. It will also let you predict an otherwise 
unknown data point in one set based on a value in the other and 
the trend of the fluctuations. 

The Regression command takes the following input: 

• Independent: The block of data, also called the x-axis 
variables, that you think might be causing the other set 
of data to fluctuate. For example, a set of measure­
men ts of your walking speed. 

• Dependent: The column of data (the y-axis variables) 
that you think are being affected by the independent 
variables, such as your measured heart rate at each of 
the measured speeds. 

• Output: The cell where the table of results will be 
created. It will use a block of nine rows and at least 
four columns. An extra column will be used for each 
extra column beyond two in the independent block. 
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• YIntercept: The calculated point at which the y-axis 
meets the x-axis. The default is Computed; choose 
Zero to force the y-axis intercept to zero. 

PERFORMING THE REGRESSION ANALYSIS 

Those who know their way around a forest or mountain can cal­
culate the air temperature based on how fast the crickets are chirp­
ing. Although this appears to be a pretty woodsy ability, it's actually 
based on regression analysis. If you perform a regression analysis 
on sample data, you will find that there is a linear relationship be­
tween the temperature and how fast the crickets chirp. 

You must first collect some data out in the field by counting 
the number of cricket chirps per second (the dependent data) 
at various temperatures (the independent data). Of course, to 
count cricket chirps per second for this method, you might also 
need a high-quality tape recorder and a stopwatch. Enter the 
following twelve data pairs and the two-line column titles into 
the block A1..BI4 in your spreadsheet: 

Chirps/ 
Temp. Second 

88.6 17.1 

72.3 15.3 

70.1 14.4 

81.5 17.3 

94.2 19.8 

76.0 15.5 

70.5 15.2 

82.8 17.6 

81.4 16.7 

84.1 16.4 

80.4 15.9 

85.3 17.2 
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Now follow these steps to compute the regression table: 

1. Invoke the Tools-Advanced Math-Regression-Inde­
pendent command and specify the block A3 .. A14, the 
temperature readings. 

2. Choose Dependent from the Regression menu and 
specify the block B3 .. B14, the number of chirps per 
second. 

3. Choose Output and specify the cell E3, where the 
upper-left corner of the output table will be placed. 

4. Choose Go, and the table will be created. 

Figure 15.12 shows the data (enclosed in line drawing) and 
the results of the Regression command. The items in the regres­
sion table, shown here with their calculated values, contain key 
information for the regression analysis: 

• Constant (2.130069): The correspondingyvalue if x 
were zero. 

• Std Err ofYEst (0.601974): The standard error of the 
dependent estimate. The smaller this number, the better 

File Edit Style Graph Print Database Tools Options Window t.j. 
F1) [W8] 88.6 I ? 

A : t-
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Second 

17.1 
15.3 
14.4 
17.3 
19.8 
15.5 
15.2 
17.6 
16.7 
16.4 
15.9 
17.2 
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Regression Output: 
Constant 2. 13f1lfll69 Esc 
Std Err of Y Est fIl.6f1l1974 
R Squared fIl.839136 
No. of Observations 12 
Degrees of Freedom 1 fIl Del 

X Coefficient(s) 11.1. 1787f1l1 
Std Err of Coef. fIl.fIl24742 

7 

Figure 15.12: The regression output table 
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the calculated regression values describe the rela­
tionship of the data. 

• R Squared (0.839136): The coefficient of determina­
tion; it will be a value.between 0 and l. The closer it is 
to 1, the more tightly related are the x and y data. 

• No. of Observations (12): The number of rows in 
either of the two blocks of data. 

• Degrees of Freedom (10): The number of observa­
tions minus one, minus the number of columns in the 
independent variables. 

• X Coefficient(s) (0.178701): The coefficient of the in­
dependent variables. This and the constant allow you 
to calculate a variable in one data set from an un­
measured variable in the other. 

• Std Err ofCoef. (0.024742): The error factor built into 
the x coefficient. 

CALCULATING THE REGRESSION 

With this information, we can go out into the woods and cal­
culate the temperature just by counting cricket chirps. We can 
do so in two ways, both of which involve writing the linear regres­
sion formula. Before we do, however, let's sort the data to ar­
range it by temperature. 

1. Invoke the Database-Sort-Block command and specify 
the blockA3 .. B14. 

2. Choose 1st Key, specify A3 as the first sort key, and 
press -I. 

3. Type A and press -I to choose ascending order. 

4. Choose Go. The data will be sorted by temperature, 
and you will be back in Ready mode. 
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Just by sorting our data, it appears that there is a relationship 
between the temperatures and the chirps: as the temperature 
increases, so do the chirps. 

The regression formula will show us the straight-line path 
through the sample data. To determine how fast the crickets will 
be chirping (dependent variable) at a given temperature (inde­
pendent variable) , the formula simply multiplies a temperature by 
the x coefficient in the regression table and adds the constant: 

Chirps = Constant + X Coefficient * Temp. 

Figure 15.13 shows the data with the regression formula in 
each cell of column C (formatted as Fixed with two decimal 
places). Here is the formula in the first cell, C3 (shown on the 
input line in the figure): 

+$H$4+$G$1 O*A3 

Each formula's result represents the precise number that is 
needed to produce a straight-line relationship between the in­
dependent and dependent variables. 

c 

Database Tools Options Window t+ 
I ? 

............................ ~tEnd 
Chirps/ Regress. ~ 
Second Formula ~ • 

----~----~ . 
14.4_ 
15.2 14.73 

Regression Output: 
Constant 2.131/11/169 Esc 

'15.3 15.1/15 Std Err of V Est 0.61/11974 
15.5 15.71 R Squared 0.839136 ~-l 
15.9 16.51/1 No. of Observations 12 
16.7 16.68 Degrees of Freedom 11/1 Del 
17.3 16.69 
17.6 16.93 X Coefficient(s) 1/1.17871/11 @ 

16.4 17.16 Std Err of Coef. 1/1.1/124742 
17.2 17.37 
17.1 17.96 
19.8 18.96 

7 

Figure 15.13: The linear regression formulas calculate the straight-line 
relationship between the independent and dependent 
variables 
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GRAPHING THE REGRESSION 

Now we can draw a graph with our calculated regression for­
mulas. This will not only illustrate the relationship between the 
data and the calculated line, but will also provide a means of 
determining the temperature when we have counted the 
crickets' chirps per second. 

1. Invoke the Graph-Graph Type command and choose 
XV (the graph wouldn't work as a line graph). 

2. Invoke the Series-X-Series command and specify the 
temperatures (independent variables), A3 .. AI4, which 
will serve as the x-axis of the graph. 

3. Choose 1st Series and specify the chirps per second 
(dependent variables), B3 .. BI4. We will plot our data 
to show how it relates to the calculated regression line. 

4. Choose 2nd Series, and specify the regression for­
mulas, C3 .. CI4. 

5. Choose Quit from the Series menu. 

6. From the Graph menu, choose Customize Series­
Markers & Lines-Formats. 

7. Choose 1st Series and select Symbols, so that the ac­
tual data will be represented only by symbols. 

8. Choose 2nd Series and select Lines, so that the regres­
sion line will be a plain line with no data points on it. 

9. Choose Quit three times to return to the Graph menu. 

10. Choose Overall-Grid-Both to set both horizontal and 
vertical grid lines. 

11. Choose Quit to return to the Graph menu. 

12. Choose Text-Legends-Ist Series and enter Observed. 

13. Choose 2nd Series and en ter Linear Regression. The 
legends will identify the symbols and line on the graph. 

14. Choose Quit to return to the Graph-Text menu. 
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15. Select X-Title and enter Temperature. 

16. Select Y-Title and enter Cricket Chirps per Second. 

17. Choose Quit twice to return to Ready mode. 

18. Press FlO to view your graph. 

The graph should look like the one in Figure 15.14. The 
straight line is the regression line, and the points around it are 
the observed dependent data, the chirp count. 

You can include this graph in your knapsack the next time 
you go camping and use it to determine the temperature when you 
have counted the crickets' chirps. If you estimate they are chirp­
ing about 16 times per second, you can look on the graph for 
16 on the y-axis and follow that line across until it meets the 
regression line. Then go straight down to the x-axis, and you will 
see that the temperature is about 77 degrees. 

Or you can leave the graph at home and take your slide rule. 
With a little algebra, we can write the regression formula to cal­
culate a temperature given the chirp count: 

Temp. = (Chirps-Constant)/X Coefficient 
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Figure 15.14: The linear regression forms a straight line through the 
observed data points 
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Therefore, given a chirp count of 16, you can use the formula 

Temp. = (16-2.13)/0.1787 

to discover that the calculated temperature is 77.6. This would 
be the method you would use within Quattro Pro. 

Regression analysis has the best results when you use it to 
determine a value that falls within the range of observed data. 
In the example above, we counted 16 chirps per second and 
found that that equated to about 77 degrees, well within the 
scope of the data. 

It is also too easy to jump to the conclusion that the inde­
pendent variables are causing the dependent variables to fluc­
tuate. That may often be the case, as with our crickets, but it is 
not the linear regression that proves that. It simply shows that 
both sets of variables fluctuate together, which in itself is quite 
worthwhile. By measuring just one value, either dependent or 
independent, you can determine the corresponding value in 
the other data set. 

PERFORMING MATRIX OPERATIONS 

The Multiply command on the Advanced Math menu lets you 
multiply two matrices to solve for one or more unknowns in a 
set of equations. The Invert command lets you invert a matrix. 
You can then multiply one matrix by the result of the inverted 
matrix, thereby effectively dividing one matrix by another. 

MULTIPLYING MATRICES 

A typical use for matrix multiplication is calculating the cost 
of a product based on its components. Suppose you run a 
bakery and want to determine the costs for several of your baked 
goods. Each of them uses the same ingredien ts, although in dif­
ferent proportions. 

The baked goods we want to price are cake, bread, cookies, 
and fudge. For this example, we are going to make up the quan­
tities for each ingredient so that the operation of the matrix will 
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be simple and self-evident. The ingredients and their prices per 
unit are as follows: Flour (2), Eggs (3), Sugar (4), and Milk (5). 
Here are the recipes for each item: 

• IF + 2E + 2S + 1M = Cake 

• 3F + 3E + 3S + 3M = Bread 

• 4F + 4E + 4S + OM = Cookies 

• 4F + OE + 4S + 2M = Fudge 

The spreadsheet in Figure 15.15 shows the layout for our 
matrix calculations. The first matrix, B3 .. E6, contains the coef­
ficients of the recipes, which are the quantities of each in­
gredient. Notice that there is no milk in the cookies recipe and 
no eggs in the fudge; each is represented by a zero. The second 
matrix, B9 .. BI2, is the constant matrix, and contains the cost for 
each ingredient. 

In order to multiply matrices, the first matrix must have the 
same number of columns as the second matrix has rows. In this 
case, there are four columns in the first matrix and four rows in 
the second. 
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~ . .. 
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Figure 15.15: Matrix multiplication can solve for the unknowns in linear 

equations 



• Inverting a matrix 
... is equivalent to in­
verting a number. The 
inverse of the number 
4 is 114. If you multiply B 
by 114, the result is 2, 
the same result as divid­
ingB by 4. 
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We can now perform the multiplication to produce the result 
matrix. It will have as many rows as the first matrix and as many 
columns as the second: four rows by one column. 

1. Invoke the Tools-Advanced Math-Multiply command, 
specify the block B3 .. E6 as the first matrix, and press...1. 

2. Specify the block B9 .. BI2 as the second matrix and 
press ...1. 

3. Specify cell BI5 as the destination cell and press...1. 

The results will appear in the four cells, BI5 .. BI8, as follows: 

• Cake: 21 

• Bread: 42 

• Cookies: 36 

• Fudge: 34 

By looking at these results, you can see how the multiplication 
was performed. Here is the equivalent formula for the first 
result, the cost of cake: 

+B3*B9 + C3*BIO + D3*BII + E3*BI2 

INVERTING A MATRIX 

You can invert a square matrix (equal number of rows and 
columns) by using the Invert command. The result of inverting 
a matrix can be used to multiply another matrix, thereby effec­
tively dividing that matrix by the first one. 

By including a matrix inversion with matrix multiplication, 
we can work our recipe problem from the other end. Ifwe know 
the total cost for each recipe and how much of each ingredient 
goes into the recipe, we can calculate the cost per ingredient. 
Here are the recipes from before, but this time with the total 
cost included: 

• IF + 2E + 2S + 1M = 21 

• 3F + 3E + 3S + 3M = 42 
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• 4F + 4E + 4S + OM = 36 

• 4F + OE + 4S + 2M = 34 

Figure 15.16 shows the spreadsheet that performs the calcula­
tions. The first matrix, B3 .. E6, is inverted to the block C9 .. F12. 
That block is then multiplied by the total cost block, B15 .. B18, 
and the result placed in cell B9. 

Follow these steps to perform the matrix calculations: 

1. Invoke the Tools-Advanced Math-Invert command, 
specify the block B3 .. E6 as the matrix to be inverted, 
and press....l. 

2. Specify cell C9 as the destination and press ....I. The 
result of the inversion will be placed in cell C9, and 
you will be back in Ready mode. 

3. Invoke the Tools-Advanced Math-Multiply command, 
specify the block C9 .. F12 as the first matrix, and press....l. 

4. Specify the block B15 .. B18, the total costs, as the 
second matrix, and press....l. 

5. Specify the cell B9 as the destination and press....l. 

File Edit Style Graph Print Database Tools Options Window 
B _ 

Eggs Sugar 

21 
42 
36 
34 

2 2 
3 3 
4 4 
fIl 4 

-1 fIl. 33333 
fIl fIl.16667 
1 -fIl.5 
fIl fIl. 33333 

Milk «--- UNITS REQUIRED 
1 (Matrix 1) 
3 
fIl 
2 

fIl.25 
fIl .125 

-fIl.125 
-fIl.25 

fIl 
-fIl.25 

fIl.25 
fIl 

« --- Inverted 
Matrix 

«--- TOTAL COST PER ITEM 
(Matrix 2) 

.. 
!I!IIJI~~----------------IIII!!!R~ADY 

Figure 15.16: By first inverting a matrix, you can perform matrix division 
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You will recognize the results in cells B9 through B 12: 

• Flour: 2 

• Eggs: 3 

• Sugar: 4 

• Milk: 5 

USING LINEAR OPTIMIZATION 

Optimization is the process of finding the optimum results 
based on a set of variables, and it provides a means for allocating 
resources among a set of related activities. Quattro Pro's Tools­
Advanced Math-Optimization command is perhaps the most 
powerful analytical tool in the program; it is certainly the most 
complex. 

For those who work in operations research, build models 
based on linear programming, or use the Simplex method of 
optimization, Quattro Pro's Optimization command will be the 
perfect spreadsheet tool. But even without tapping the com­
plete scope of linear programming, you can use the Optimiza­
tion command to great effect in a wide variety of spreadsheets. 
We will use an example that demonstrates the core of the 
process and the command's options. 

Our bakery from the earlier examples is supposed to be a 
money-making business. The question is: How many of each 
bakery item should we produce to maximize our profits? Do we 
make an equal number of each, or do we put all our efforts into 
one item that seems to make the most profit? With the Op­
timization command, the answer is close at hand. 

Figure 15.17 shows the spreadsheet that will produce the 
result. You should recognize the numbers in the block B4 .. EB as 
the recipe quantities used in earlier examples. There is an extra 
row, called Labor, that represents the amount of time that it 
takes to bake a quantity of each item. 
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• The Reset com­
... mand on the Op­
timization menu resets 
all options back to their 
defaults; there is no way 
to reset just one of 
them. Therefore, you 
should consider writing 
a short macro that sets 
all the options. Then 
you could easily modify 
the settings by simply 
editing the macro and 
executing it again. 
Remember to start 
the macro with the 
Optimization-Reset 
command. See the 
next chapter for infor­
mation about macros. 
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~<= 

t.£. 
I ? 
t-

End 
Total " ~ . 

15 " 15 

Cake Bread Cookies Fudge Available 
1 :5 4 4 _ 61515 
2 :5 4 I'll <= 6 I'll I'll 
2 :5 4 4 <= 5515 15 Esc 
1 :5 15 2 <= 475 15 
2 :5 2 1 < = 6415 15 ~.-J 

45 615 415 el 

0 

-~"'.~ __ I· _____ --------IIIII!!!R·~rDY 
Figure 15.17:The spreadsheet optimization model 

The following settings on the Optimization menu are needed 
to define the model: 

• Linear constraint coefficients: The first block to note 
is the numbers in cells B4 .. EB. These are the quantities 
of each ingredient (labeled in column A) that are re­
quired to bake each item (labeled in row 3). 

• Inequality/equality relations: The block F4 .. FB con­
tains the operators that define the relationship be­
tween each ingredient and how much of it is available. 
You enter them as text. In the first row, for example, 
all the flour that is used to bake the items must be less 
than or equal to 600. 

• Constant constraint terms: The block G4 .. GB contains 
the numbers that absolutely limit our glorious plans to 
make a profit. In this example, the ingredients that go 
into all the baked goods cannot exceed these con­
strain t terms. 

• Objective function: The profit we make on each item 
is shown in the block BIO .. EIO. The profit we make 
from bread, for example, is 30. The larger a number 
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in this row, the more likely that item will be favored in 
our optimization. 

• Extremum: This is the only command on the Optimiza­
tion menu that does not require a cell input. Choose 
either Smallest or Largest to minimize the results or 
maximize them. In this case, we choose Largest, be­
cause we want to find the largest profit of all the dif­
feren t scenarios. 

Once we have specified all of the above options, we can 
specify the cells where the results should be placed: 

• Solution: This single cell, B15, will receive the total 
profit for our model. 

• Variables: This is the block BI3 .. EI3, labeled Opti­
mum Production in the figure, in which will be 
placed the number of each baked good that we 
should produce in order to maximize our profits. 

In this case, the total profit (the solution) could also be 
calculated by multiplying the number of each item that we 
bake (row 13) by its profit, which will be calculated and shown 
in row 10, and then summing those results. Therefore, instead 
of specifying the solution cell, you could use the formula 
@SUMPRODUCT(BI3 .. EI3, BI0 .. EI0). 

After you have set these options, you can invoke the Go com­
mand on the Optimization menu. The solution will be placed 
in cell B15, and the variables will be in cells BI3 .. EI3. Given the 
parameters shown in Figure 15.17, here are the results: 

• Cell B13: 75 

• Cell C13: 133.33 

• Cell D13: 0 

• Cell E13: 0 

• Cell B15: 8250 (solution) 
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These results tell us that the best way to use our limited sup­
plies (column G), based on the ingredients in each recipe 
(B4 .. E8) and the profit we make for each baked good (row 10), 
is to bake 75 cakes and 133 loaves of bread, which will produce 
a maximum profit of 8250. 

These results are based only on the given values. If we change 
any of the three parameters (recipe, inventory, or profit) and 
invoke the Go command again, the results could be drastically 
different. 

The other commands on the Optimization menu allow you to 
further refine the parameters of the model. 

The Bounds for Variables option lets you specify a lower and 
an upper value between which each of the result variables must 
fall. You use a two-row block with the same number of columns 
as the variables block. In the first row, enter the lowest value that 
you will accept for each variable; use the second row for the 
highest value. For example, if your bread chef was working 
under a contract that guaranteed at least 30 loaves per period, 
but no more than 100, the lower bound would be 30 and the 
upper 100. To specify only that the variable be greater than zero, 
enter a 0 for the lower bound and any text entry for the upper­
bound cell. 

By using the Formula Constraints option, instead of specify­
ing the linear constraint coefficients, which were the quantities 
of each ingredient in the recipes, you can instead use a con­
straint formula. You must write it so that it logically includes the 
constant constraint terms and the inequality/equality relations. 
Quattro Pro will optimize the model so that each formula results 
in a value greater than zero. In Figure 15.17, therefore, the for­
mula for flour would look like this: 

600-(B4*$B$18+C4*$C$18+D4*$D$18+E4*$E$18) 

The Dual Values option allows you to have a column contain­
ing as many cells as there are constraints in the input portion of 
the model. When the model is evaluated, a number will be 
placed in each cell in this column that represents the amount 
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by which the solution cell will change for each increment of 1 
to the corresponding constant constraint value. For example, if 
a cell in the Dual Values column is 15, you could change the con­
stant constraint by 3, which would increase the solution by 45. 

The Additional Dual Values option provides for a row con­
taining as many cells as there are variable cells in the output por­
tion of the model. When the model is evaluated, a number will 
be placed into each cell in this row that represents the amount 
by which the solution cell will change for each increment of 1 
to either the lower or upper bound for the corresponding vari­
able. This applies only to the bound that is limiting the resulting 
variable. For example, suppose a variable is 50, its lower bound 
is 0, its upper bound is 50, and the corresponding dual value 
for that variable is 12. If you increase the upper bound from 50 
to 53, the solution cell will increase by 36. 

WORKING BACKWARDS 
WITH THE SOLVE FOR COMMAND 

The Tools-Solve For command lets you solve a mathemati­
cal formula "backwards," in the sense that you use the com­
mand after you have already set up a mathematical 
relationship in the spreadsheet. 

The Solve For command has three settings that define the 
problem to be solved: 

• Formula Cell: A cell address or block name for a cell 
that contains a formula. 

• Target Value: The value, or cell address or block name 
that contains a value, in which you would like the for­
mula to result. This value can be either positive or neg­
ative. 

• Variable Cell: A cell address or block name to which 
the formula refers. 
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• You could also 
~ rewrite the for­
mula to solve for 
degrees Celsius when 
the degrees Fahrenheit 
are known. But the ex­
ample illustrates how 
the Solve For command 
lets you avoid what 
could be a tremendous 
amount of work in a 
large spreadsheet 
model. 

Mter specifying these three settings, you can issue the Tools­
Solve For-Go command. It will then find a value for the variable 
cell that causes the formula cell to result in your target value. To 
use this command, you must heed a few restrictions: 

• The formula in the formula cell cannot contain any 
string arguments, nor can it evaluate to a date number. 

• The variable cell must contain a numeric value-not 
text, a date function, or a formula. 

• If you will have protection enabled when the Solve For 
command is doing its job, the variable cell must be 
unprotected. 

As a bare-bones example, consider this formula in cell AI, 
which converts degrees Celsius into degrees Fahrenheit: 

(A2*9/5)+32 

Cell A2 contains the value 70, so that the formula in cell Al 
results in 158. Now suppose that you would like the Solve For 
command to find what value in cell A2 (degrees Celsius) is 
equivalent to 212 degrees Fahrenheit. You would specify the 
three Solve For command options in this way: 

1. Issue the Tools-Solve For command. 

2. Specify cell Al as the Formula Cell. 

3. Enter a Target Value of 212, our desired result. 

4. Specify cell A2 as the Variable Cell, the cell to which 
the formula refers. 

5. Issue the Go command. 

The command will quickly come to a conclusion and place 
the value 100 in cell A2, which causes the formula in cell Al to 
result in 212. 

Actually, you will find that the number in cell A2 is not quite 
212, but some tiny fraction greater or less than that amount. 
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This is because the Solve For command makes a series of 
"guesses" (iterations) by changing the number in the variable cell 
and then checking the effect of each iteration on the formula cell. 
When it gets close enough to your target value, it considers the job 
done. There are two other options under the Tools-Solve For­
Parameters command that control the iteration process: 

• Max Iterations: The number of guesses the command 
should make before it stops, even if it has not come 
close to an answer. You can specify from 1 to 99; the 
default is 5. 

• Accuracy: This number specifies how close you want 
the command to get to the target value before it con­
siders the job completed. By default, the amount is 
0.005. 

For example, you might see a result such as 99.999999621286 
in the variable cell. This shows that the Solve For command 
reached a solution within five iterations that was within 0.005 of 
the target value. 

The solution in the variable cell will be either slightly higher 
or slightly lower than the precise solution, depending on 
whether or not the value already in the variable cell is higher or 
lower than the solution. You can assist the Solve For command 
by first placing a value in the variable cell which produces a 
result that is "in the ballpark" of your desired result. 

You could also enter a smaller number for the Accuracy op­
tion to force the command to get closer to the exact answer, but 
this shouldn't be necessary for most day-to-day problems. 

Let's use the Solve For command in conjunction with the ex­
ample from Figures 15.5 and 15.6, in which we built a what-if 
table that produced a table of monthly payments, given certain 
variables associated with buying a house. Suppose that we now 
want to know exactly how expensive a house we could buy and 
still keep our payments down to just $1,200 per month. We'll 
build a new spreadsheet and then use the Solve For command 
to find the answer. 



494 

CH.15 

Figure 15.18 shows our new layout in the block Bl..CS. The 
first four rows contain our known amounts: purchase price, 
loan amount (80 percent of the purchase price), loan period, 
and interest rate. The next three rows contain formulas that cal­
culate the payments which contribute to the total monthly pay­
ment. In the last row is a formula that sums the three payments 
to produce the total. The numbers used in this example are the 
same as those in row 4 of Figures 15.5 and 15.6, resulting in a 
monthly payment of 699. 

Here are the actual cell contents in Figure 15.18: 

CELL 

Cl 

C2 

C3 

C4 

C5 

C6 

ENTRY 

70000 

+Cl*0.8 

30 

0.12 

@PMT(C2,C4/12,C3*12) 

+Cl *0.0125/12 

Ie Graph Print Database Tools Options Window t.j. 

Purchase Price 
Loan Amount 
Period 
Interest 

Monthl y Payment 
Taxes 
Insurance 

Total Monthly Payment 

c 

7 ..... 
56.000 

30 
12.0\C 

576 
73 
50 --

Figure 15.18: The Tools-Solve For command will be used to find a pur­
chase price that will produce a specified total monthly 
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CELL ENTRY 

C7 (250+Cl *0.005)/12 

C8 @SUM(C5 .. C7) 

We want the Solve For command to tell us what number in the 
Purchase Price cell, C1, will cause the Total Monthly Payment 
cell, C8, to result in 1200. 

1. Invoke the Tools-Solve For command. 

2. Specify cell C8, the total monthly payment, as the For-
mula Cell. 

3. Enter a Target Value of 1200. 

4. Specify cell Cl, the purchase price, as the Variable Cell. 

5. Choose the Go command. 

In an instant, the Solve For command will enter the value 
121723.77 in cell C1, and the formula in cell C8 now evaluates 
to 1200 (actually 1199.9999). This example gives you an idea of 
how valuable this command would be in a large spreadsheet 
model. 

This chapter has introduced you to the power of Quattro 
Pro's advanced analytical tools. The next chapter is the first of 
two on the subject of macros, one of the most potent tools in 
Quattro Pro and often one of the most underused. 
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IN THE lANGUAGE OF COMPUTERS, A MACRO IS A SERIES 
of actions that can be executed with a single keystroke. In 
Quattro Pro, a macro can consist of keystrokes that you could 
otherwise type from the keyboard, as well as special commands 
from the macro command language. This chapter will in tro­
duce you to the basics of writing macros. 

ADVANTAGES OF MACROS 
All too frequendy, spreadsheet users think that macros are only 

for programmers. In fact, that is far from the truth. The sooner 
you begin to experiment with macros and include them in your 
spreadsheets, the sooner you will master the power of Quattro Pro. 
Here are some of the tremendous advantages of using macros: 

• Consistency: A macro will always execute in the same way. 

• Accuracy: Once you have tested the macro and know 
that it works correcdy, it will always produce accurate 
results. 

• Speed: Macros execute many times faster than you can 
type. 

• Simplicity and convenience: Once you have written a 
macro to perform a spreadsheet task, you no longer 
have to concern yourself with that task, because the 
macro does all the work for you. 

• Power: Macros can be as long and involved as you care 
to make them, and they can handle complex tasks that 
might otherwise be almost impossible to perform 
manually. 

• Documentation: Believe it or not, a set of macros can 
serve as excellent documentation for your spreadsheet. 
By examining each macro routine, you can understand 
the purpose and normal use of the spreadsheet. 
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A QUICK TOUR 
A macro in Quattro Pro consists of nothing more than text in 

one or more cells in a block in a column. The text is the macro 
code. As an example, we will build a keyboard macro, which will 
simply play back as keystrokes the characters you enter as the 
macro code. 

CREATING A MACRO 

Start with a blank spreadsheet and follow these steps to create 
the macro: 

1. Move the cell selector to cell B2, which will be the 
location of your macro. (Any other cell could be used.) 

2. Type the label Quattro Pro has columns and rows, and 
then press ....1 to enter it into the cell. This will be the 
text of your macro. 

3. Give this cell a block name: Invoke the Edit-Names­
Create command, enter the name \Z (the name is back­
slash Z), and press ....1. Don't include spaces in the name. 

4. Press....1 again to specify cell B2 as the cell to be named. 

You now have a macro in cell B2 that is named \Z. But it 
doesn't look very special, does it? A macro is just text that you 
execute as a macro. Whether that text does anything useful, or 
even correctly, is up to your macro-writing capabilities. 

EXECUTING THE MACRO 

Let's get some use out of your new macro. Follow these steps 
to execute it: 

1. Move the cell selector to any blank cell except the one 
directly under the macro (B3). 

2. Hold down the Alt key and press Z. 
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If your macro didn't work, you may have named the wrong 
cell \Z, or you may have entered the text in a cell other than B2. 
Be sure that the text and the name are both for the same cell. 

If you wrote the macro correctly, the text in cell B2 should ap­
pear on the input line, just as though you had typed the phrase 
yourself. Figure 16.1 shows the spreadsheet with the macro code 
in cell B2 and the result of the macro's execution on the input line. 

The macro simply read each character and executed it as a 
keystroke. Note that the text was not entered into the current 
cell-the macro did not press .J for you. You could press .J now, 
type more text after the phrase, or just press Escape to clear the 
input line. 

You could even invoke the macro again. It would repeat the 
text on the input line as many times as you pressed Alt-Z (up to 
the 254-character cell maximum, of course) . 

EDITING A MACRO 

Now that we have tested our macro, let's go back and edit it 
so that it will write the phrase and then enter it into a cell. 

1. Move the cell selector back to the macro in cell B2. 

File Edit Style Graph Print Database Tools Options Window 
t ... ___ tt.ro.pro has columns and rows' ;.II C _, • 

Quattro Pro has columns and rows 

t+ 
I ? '_t­
End 

A 

~ ~ . 
Esc 

Del 

~ 

.............. ltl .......................... +r 
LABEL 

Figure 16.1: A macro is simply text in a named cell 
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• This is why you 
.. should test the 
macro in a cell other 
than the one below the 
macro text itself. If 
the macro were to write 
any text into that cell, it 
would then have more 
text to execute! 

2. Press F2 to edit the cell. 

3. Type a single tilde, ..." at the end of the phrase. 

4. Press....1 to complete the edit and return to Ready mode. 

5. Move the cell selector to a blank cell (not B3) and in­
voke the macro again by pressing Alt-Z. 

This time, you should see the phrase entered into the current 
cell, just as though you had typed it and pressed....1. As you might 
have guessed, when Quattro Pro is executing a macro, it inter­
prets the tilde as a press of the ....1 key. Just about every key on the 
keyboard has a code that can be used in a macro. 

MACRO BASICS 
The short exercise in the previous section introduced just 

about every aspect of writing and using macros. 

• Macros are simply text that you type into a cell. 

• There are really only two parts to a macro: the text 
and the named location. 

• By giving the macro cell a name, you can invoke it 
from the keyboard. 

• When a keyboard macro executes, it produces the 
same result as typing the characters from the keyboard. 

• Some characters, such as letters and numbers, are 
taken literally in the macro. Others, like the ....1, have a 
special code that must be used. 

Once you have invoked a macro, it executes every character 
in the cell you specified (such as by pressing Alt-Z), and then 
looks in the cell below it for more. If it finds more text there, it 
will execute it, and then look in the cell below that for more. In 
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this way, it will continue executing down a column until one of 
four things occurs: 

" 

• It encounters a blank or nontext cell. 

• It encounters a macro {quit} command (as explained 
in the next chapter) . 

• An error occurs in the macro. 

• The user presses Ctrl-Break. 

Because macros must always be text, a blank or non text cell 
will cause the macro to stop, and the spreadsheet will return to 
Ready mode. 

Don't confuse a cell with a numeric value with the ap­
pearance of numerals within a text string. You can write a macro 
that enters numbers into a cell, but the macro itself must be a 
text entry. For example, to enter the number 987 into a cell, you 
would preface the macro with a label prefix, like this: 

'987,.., 

Then it would be a text entry. When you invoke the macro, 
however, the first thing it would type is a 9, so that it would be 
creating a numeric entry. 

It's all too easy to write a macro that misfires, and a program­
ming error on your part will sometimes cause the macro to stop 
and display an error message, at which point you will have to 
press Escape to return to Ready mode. 

Finally, you can press Ctrl-Break to stop the macro, in the 
same way that Ctrl-Break will cancel a print job. 

LAYING OUT YOUR MACROS 
In the next chapter, you will see how you can store your 

macros in one spreadsheet and run them in another. But fre­
quently, you will want your macros and data all in the same 
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spreadsheet, and in that case, you must exercise care in how you 
lay them out. 

DETERMINING LINE LENGTH 
Because a macro isjust text in a cell, you can enter as many as 

254 characters. But this would be much too long for easy read­
ing on the screen when you want to review or edit the macro. In 
general, you should try to keep the length of each macro line to 
less than 75 characters. That way, you can view the entire macro 
without scrolling the screen. 

When macro lines are too short, they take up many rows and 
can be difficult (or tiring) to read and edit. On the other hand, 
if a macro is complex and will be difficult to interpret, you may 
want to keep the lines shorter than usual. 

You will typically determine a macro's line length by the num­
ber of logical steps on that line. For example, if a macro formats 
a block of cells, prints the block, and then saves the block to a 
separate file, you would use at least three macro lines-one for 
each process. Because print routines can require many steps, 
you might also break down the printing portion of the macro 
into two or more lines. 

PLACING THE MACRO 
You can write a macro in any cell in the spreadsheet, but there 

are a few guidelines you can follow to make them more convenient 
to manage, easier to interpret, and less prone to damage. 

You should keep all your macros together in the same area of 
the spreadsheet, so that the only time you go to that area is when 
you want to write, edit, or inspect one of your macros. You can 
also include any variable cells in a portion of that area, so that 
they, too, will be easy to find and maintain. 

Figure 16.2 shows a convenient arrangement for storing both 
your macros and variable cells. Three columns are involved. 



I~I You can take ad-
vantage of the 

names you enter in 
column B when you are 
first setting up your 
macros by using the 
Edit-Names-Labels­
Right command to 
name each cell in 
column C. 
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The code for the macros is in column C, below the list of vari­
ables in that column. Between each macro is a blank cell, so that 
there is no chance of one macro running into another. 

Column B contains the name of the macro or variable (the 
block name) in the cell to the right. 

Column A has been narrowed to only one space wide. It is 
used for comments or other explanatory text that will help you 
to decipher the macros when you return to revise them in the 
future. Comments will overhang into column B when there is 
nothing in that column, but you can always see the full text of a 
comment by highlighting its cell and reading its contents on the 
input line. 

Columns A, B, and C would be reserved for macros and vari­
ables. The spreadsheet data could start in column D and extend 
into any columns to the right. Also, spreadsheet data would not 
be placed in rows 1 through 20, but would instead start any­
where below row 20. 

By structuring your spreadsheet in this manner, you can de­
lete a row or column in the data or macro area without the pos­
sibility of damaging information in the other area. In this way, 

Graph Print Database Tools Options Window t.j. 

C ................................. i+~ 
LS **** End 

**** MACROS **** 

764"'''' 
"'.125 

36'" 

12 
144432 
"'."'675 

{goto}DATA-

tA",TA­
lml1"'-r132-q 
s\"'15-
hDate: @I I Page U­
qaaspq 

.j. 

• 
4 ~ ,. 
Esc 

Del 

7 

~~~~~""""""""""""""""""'~r READY 

Figure 16.2: Segregate your macros and variable cells in their own 
portion of the spreadsheet 
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your spreadsheet will grow diagonally downwards, block by 
block, starting with variables and macros in the upper-left corner 
of the spreadsheet. 

NAMING AND RUNNING A MACRO 
In the earlier example, you saw how you can invoke a macro 

from the keyboard. But that method is just one of seven ways to 
invoke a macro: 

• From the keyboard 

• Using the Execute command 

• Replaying a recorded macro with the Instant Replay 
command 

• From another macro 

• Creating an autoexecuting macro 

• SpecifYing a named macro when you load Quattro Pro 

• Replaying a block within the Transcript utility 

Replaying a recorded macro will be explained later in the 
chapter when we discuss how to record macros. Invoking a 
macro from another macro and using the Transcript utility are 
covered in the next chapter. The other methods are described 
in the following sections. 

Remember that once you have written and named a macro, 
you must save your spreadsheet if you want to keep that macro 
for future sessions. 

INVOKING A MACRO FROM THE KEYBOARD 
To invoke a macro from the keyboard, you must give the 

macro a special name that consists of the backslash and a single 
letter, such as \A, \B, or \M. Then you can invoke the macro by 
holding down the Alt key and pressing the letter, such as Alt-A, 
Alt-B, or Alt-M. 



(a) The Execute com-
mand will let you 

invoke a macro in any 
cell in the spreadsheet, 
whether you had in­
tended that cell to be a 
macro or not. You 
should therefore verify 
that the cell you are 
choosing is the one 
you want. 
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This method gives you quick access to as many as 26 different 
macros, but no more than that. This may be more than enough 
for you, but you may find it difficult to remember the purpose 
of a macro with just a single-letter name. 

You can name or rename a macro with the Tools-Macros­
Name command, which has the choices Create and Delete. 
These commands have no unique connection to macros. They 
are identical to the commands of the same name on the Edit­
Names menu. In fact, it should be emphasized that a macro 
name is just another block name. 

INVOKING A MACRO 
WITH THE EXECUTE COMMAND 

By using the Tools-Macro-Execute (Alt-F2) command, you 
can invoke the text in any block as a macro. The Execute com­
mand prompts you for the address of the macro you wish to run. 
You can type in an address, point to the cell, or type in the block 
name of the macro. You can also press F3 after you invoke the 
Execute command to bring up the usual list of block names. 
Mter you specify the cell and press -1, Quattro Pro will execute 
the macro at that location, just as though you had invoked it 
from the keyboard. 

One advantage of this method is that the macro does not have 
to be named, which can be a convenience during the macro­
testing phase. Another advantage is that you can use longer, 
more descriptive names for your macros, so that it will be easy 
to pick the one you want from the list of block names. 

Once you are no longer bound to a one-character macro 
name, you should consider following a simple naming conven­
tion that makes it very easy to pick your macros from the list of 
block names. Because the list of names is alphabetized, you 
can group all your macro names together on the list by starting 
each name with the same character. An obvious character to 
use is the backslash, \. You might create macro names such as 
\PRINT_TOTALS to print a block and \SAVE_BLOCK to save a 
block of the spreadsheet to disk. When you later press F3 to 
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select a macro for the Execute command, all your macro names 
will be grouped together at the end of the names list. 

RUNNING THE AUTOEXECUTING MACRO 

One way to execute a macro involves no action on your part. 
Each spreadsheet can have one named macro that will automat­
ically be executed whenever that spreadsheet is opened. By 
default, the name that is used is \0 (backslash zero) . 

If you name a macro \0, save the spreadsheet, and then later 
retrieve that spreadsheet, whatever code is in the cell named \0 
will be executed as soon as the spreadsheet appears on the 
screen. 

You can change the default name to another by using the 
Options-Startup-Startup Macro command. Just type in another 
block name and press .J, and then use the Options-Update 
command to retain this change for future sessions. 

The autoexecuting macro is a very powerful feature that can 
serve as the gateway to all your spreadsheets. At the least, it 
lets you conveniently set up your spreadsheet each time it is 
retrieved. It might move the cell selector to a specific location 
based on the current date, import a file of current data that is 
renewed on your disk each day, or provide you with a summary 
of the spreadsheet as it currently stands. 

But you can go much farther with this feature. Simply by 
having a macro that starts automatically, you can completely 
automate the functioning of a spreadsheet from the moment it 
is retrieved. When you couple the autoexecuting macro with the 
autoloading spreadsheet (discussed in Chapter 8), you can 
build a Quattro Pro session that is automated right from the DOS 
prompt. This might be hard to imagine so early in the learning 
process, but the possibilities are immense. 

SPECIFYING A MACRO AT STARTUP 

When you are loading Quattro Pro from the DOS prompt, 
you can specify the name of a spreadsheet to load and a macro 



• The commands 
.. {right}, {left}, {up}, 
and {down} can be 
abbreviated to a one­
letter code, such as {rIo 
In the early stages of 
learning to use macros, 
however, you might 
want to use the longer 
command to make the 
code easier to interpret. 
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to run in that spreadsheet. For example, to load a spreadsheet 
named Mysheet and run a macro called START, you would type 
this command at the DOS prompt: 

Q MYSHEET START 

If there is an autoexecuting macro in Mysheet, it will be ignored 
in deference to your request to run the START macro. 

INCLUDING SPECIAL 
KEYS IN MACRO CODES 

You have already seen how the tilde (,...,) serves as the .J key in 
a macro. There are also codes for most of the other keys on your 
keyboard, including the function keys. Your macros can really 
do exactly what you could do from the keyboard. 

Most of these codes are enclosed in braces, and because they 
are computer commands, you must spell them precisely with no 
extra spaces or other characters. Here are a few examples of 
these codes and their keyboard counterparts: 

{right} ~ 

{pgup} PgUp 

{home} Home 

{esc} Escape 

{goto} F5, the Goto key 

{calc} F9, the Calculate key 

A list of all the keys and their macro codes appears in the in­
side cover of this book. 

You can include multiple commands by adding a space and 
then a number after the command. For example, {up 3} will move 
the cell selector up three cells, as though you had pressed i 
three times. The command {pgdn 5} is equivalent to pressing the 
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PgDn key five times. You can use any valid number, such as a for­
mula that returns a number or a cell address that contains one. 

Suppose that you are entering a lot of data into the spread­
sheet, and each time you enter data into a cell in one particular 
column, you must also enter data in the cell 30 rows below that 
cell. You could write a simple macro to move the cell selector 
down to the next cell: {down 30}. Give the macro a name such 
as \D for down, and when you want to move down to the lower 
cell, just press Alt-D. To return to the top, you could have 
another macro named \U, for up: {up 30}. 

ACCESSING THE MENU WITH 
KEYSTROKE OR LOGICAL MACROS 

Perhaps the most important key you can include in your 
macros is the Quattro Pro menu key. You can activate the menu 
within your macros by including either the slash key, /, or the 
command {menu}. Once you have activated the menu, you can 
perform any spreadsheet task that you could otherwise do man­
ually. Now the power of macros really begins to take off. 

Remember that a macro is simply emulating what you could 
be doing from the keyboard, so in order to activate the menu 
the spreadsheet must be in Ready mode. Also, don't forget that 
when you are writing a macro that begins with the slash key, you 
will have to preface it with a label prefix in order to avoid 
actually bringing up the menu. 

You can use two different styles of keyboard macros to access 
the menus in Quattro Pro: keystroke and logical. A keystroke 
macro consists of exactly the same keystrokes that you would use 
were you to type the commands from the keyboard. A logical 
macro uses what are known as menu-equivalent commands in­
stead of keystrokes. Logical macros require more text than 
keystroke macros, but they are more descriptive and therefore 
easier to in terpret. 
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WRITING KEYSTROKE MACROS 

Here is a simple keystroke macro that applies a numeric for­
mat of Currency with two decimal places to the current cell: 

/snc2--

The macro starts with the slash key to activate the menu (al­
though you could also use the {menu} command). The three let­
ters snc invoke the Style-Numeric Format-Currency command. 
The macro then enters 2 as the number of decimals required 
and presses .J twice to complete the command and format the 
current cell. You can type those keystrokes by hand to verify that 
this is what the macro will do. 

Keystroke macros tend to be very short, and therefore take up 
little room in the spreadsheet or in your printed documenta­
tion. But this also makes them difficult to decipher if you are not 
familiar with the Quattro Pro menu structure. 

A problem arises when you load a worksheet from 1-2-3 that 
contains macros that access the Quattro Pro menu. The macro 
shown above would be written like this in 1-2-3 to invoke the 
Range-Format-Currency command: 

Irfc2--

But this macro would fail miserably under the default menus 
of Quattro Pro; in fact, it would try to issue the File-Close com­
mand. 

The solution is to use the Tools-Macro-Key Reader command. By 
default, this is set to No, which means that a Lotus 1-2-3 macro that 
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accesses the menu will fail when run under Quattro Pro's de­
fault menu system. When it is set to Yes, however, 1-2-3 macros 
will be interpreted as they execute, so they will successfully ac­
cess the Quattro Pro menus. 

The Key Reader command translates 1-2-3 macros when they 
run under the Quattro Pro menu, but it doesn't work for any 
other macro styles or menu trees. If you run your Quattro Pro 
keystroke macros while using a custom menu tree another prob­
lem can arise. 

For example, suppose you wrote a macro to run under the 
standard Quattro Pro menu tree, such as the one shown above. 
Later, you decide to use a custom menu tree that you've created, 
then run your macro. The macro will execute the same key­
strokes as it always did, but those keystrokes will now be activat­
ing different menu commands. The results could be disastrous. 
The solution is to use logical macros. 

WRITING LOGICAL MACROS 

Quattro Pro's logical macros use what are known as menu­
equivalent commands, which execute a specific menu com­
mand no matter which menu tree you might be using. 

For example, here is a logical macro that performs exactly the 
same task as the macro that was used to illustrate keystroke mac­
ros: 

{I Block;Format}c2--

This macro would work correctly no matter which menu tree 
you were using. For example, the menu-equivalent command, 
{I Block;Format}, replaces the three keystrokes Isn. 

Menu-equivalent commands never really access the menus­
you won't see the menus pull down as each command is exe­
cuted. This allows you to execute some commands without 
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having to quit the appropriate menu. For example, you can 
specify the block named MY_BLOCK for the Graph-1st Series 
command by using {/ 1 Series;Block}MY_BLOCK-. If you were 
to executejust that single macro, Quattro Pro would be in Ready 
mode when the macro finished. 

If you used the equivalent keystroke macro, when the macro 
finished, it would still be in the Graph-Series menu. The 
macro would have to invoke the Quit command twice to return 
to Ready mode: /gslMY_BLOCK-qq. 

Logical macros are always enclosed in braces and begin with 
a / and a space. The actual command is broken down into two 
pieces, such as Block and Format in the example above. The 
second command is simply a subcommand of the first one. A print 
macro in the logical style might have the following commands: 

{/ Print;Block}MY_DATA­

{/ Print;LeftMargin} 12-

{/ Print;RightMargin}110-

With keystroke macros, you must know the menu structure of 
Quattro Pro in order to write a macro that accesses the menu. 
With logical macros, you not only must know the menu struc­
ture, you must also know the menu-equivalent command for the 
command you wish to invoke. 

Fortunately, Quattro Pro has two built-in features that will 
help you get going, as well as prove to be valuable aids no matter 
what your skill level. 

AIDS TO WRITING MACROS 
There are two tools that greatly ease the process of writing 

macros: 

• Instead of pondering over the exact spelling of a 
macro command, you can select it from the Macros 
menu and include it in your macro as you are writing 
the macro. 
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Instead of writing the macro code, you can simply type 
the commands that you want in the macro and have 
Quattro Pro record your keystrokes as a macro. 

USING THE MACROS KEY, SHIFr-F3 

In Chapter 4, you learned that when you are writing a for­
mula, you can select a function from the list that is displayed by 
pressing the Functions key, Alt-F3. There is a similar key that will 
help you write macros. It is appropriately called the Macros key, 
and you access its list by pressing Shift-F3. 

Because there are so many macro commands, the Macros list 
divides them into submenus in the categories of Keyboard, 
Screen, Interactive, Program Flow, Cells, File, and / Com­
mands. All you have to do is flip through these menus to find the 
macro command you want, highlight it on the list, and press.J 
to insert the command into the input line. 

The first category, Keyboard, has all the keyboard commands 
that we discussed earlier, such as {right} and {home}. The cate­
gory called / Commands has all the menu-equivalent com­
mands that you use when writing logical macros. In order to 
limit each menu-equivalent command to only two commands, 
there are several categories that do not actually appear on the 
Quattro Pro menus. 

For example, there is no Block command on the Quattro Pro 
menus that would correspond to the command we used earlier, 
{/ Block;Format}. There are also commands called {/ Basics; }, 
{/ Titles; }, and {/ ValueColors; }. 

RECORDING YOUR MACROS 

You can cut down on a lot of the work of writing macros 
by taking advantage of the Tools--Macro-Record command 
(Alt-F2 R). This toggle command switches the spreadsheet in 
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and out of Record mode. When the Rec indicator appears at the 
bottom of the screen, your keystrokes are being recorded be­
hind the scenes as you type. By default, your keystrokes are 
recorded using menu-equivalent commands. 

You can use the Tools-Macro--Paste command (Alt-F2 P) to 
copy those recorded keystrokes into your spreadsheet in the 
form of a macro, ready to be executed. 

You can also use the Tools-Macro-Instant Replay (Alt-F2 I) 
command to play back the most recently recorded macro 
without actually copying it into the spreadsheet. This is a handy 
feature when you wan t to test the results of your recorded macro 
or use a macro for just a single task. 

Let's record a simple macro to see how it works. Start with a 
blank spreadsheet and follow these steps: 

1. Invoke the Tools-Macro-Record (Alt-F2 R) command. 
You should see the Rec indicator appear in the status 
line at the bottom of the screen. From now on, Quattro 
Pro will record your keystrokes as you type them. 

2. Wherever the cell selector may be in your spreadsheet, 
press the Goto key F5, specify cell A5, and press ...1. 

3. Move the cell selector right five cells to cell F5. 

4. Invoke the Print-Block command and specify the 
block F5 .. HI0 as the block to be printed. 

5. Choose Layout-Margins-Left from the Print menu 
and specify 10 as the left margin. 

6. Choose Right from the" Margins menu and specify 130 
as the right margin. 

7. Choose Quit from the Margins menu. 

8. Choose Setup String from the Layout menu and 
enter \014 as the setup string. Whoops, make that 
\015, and then press ...1. 

9. Choose Quit from the Layout menu. 

10. Choose Adjust Printer-Align from the Print menu. 
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tal This macro is not 
quite ready to use. 

See the discussion of 
macro etiquette later in 
the chapter. 

11. Choose Quit to return to Ready mode. 

12. Turn off macro recording by invoking the Tools­
Macro-Record command again. The Rec indicator 
should disappear from the bottom of the screen. 

Your keystrokes have been recorded, and we can now paste 
them back into the spreadsheet as a macro. 

13. Move the cursor to cell C2, a convenient place to start 
our macro. 

14. Invoke the Tools-Macro-Paste (Alt-F2 P) command. 
You are prompted for the name of the macro. 

15. Type the name \P, followed by..1, to give this macro a 
keyboard-invocable block name. Now you are 
prompted for the block in which the macro should be 
pasted (copied). 

16. Specify C2 .. D2 and press..1. Quattro Pro will try to for­
mat the macro so that it is no wider than these two 
columns. 

The macro will be pasted into the cells,just as though you had 
typed the cell entries: 

{GOTO}A5-{RIGHT 5} 
{/ Print;Block}. 
{RIGHT 2}{OOWN 5}­
{/ Print;LeftMargin} 10-
{/ Print;RightMargin} 130-
{/ Print;Setup}\014 
{BACKSPACE}5-
{/ Print;Align} 

Notice the sequence of keystrokes in the seventh line, where 
the Backspace key and the numeral 5 were entered to correct the 
setup code. Each keystroke was recorded as it was typed. You 
could now edit the sixth line of the macro to correct the setup 
code, and then delete the seventh line. 
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You can also add code to the macro, either by recording and 
pasting or by writing it directly into the spreadsheet. 

RECORDING KEYSTROKE MACROS 

By default, macros are recorded in the logical, menu-equiva­
lent style. If you prefer keystroke macros, you can use the Tools­
Macro-Macro Recording (Alt-F2 M) command and choose 
Keystroke from the menu. Now your macros will be recorded in 
the keystroke style. Here is how the macro we recorded in the pre­
vious example would look: 

{GOTO}A5-{RIGHT 5} 
/pb. 
{RIGHT 2}{OOWN 5}­
ImI10-r130-q 
s\014 
{BACKSPACE}5-qaaq 

Remember, keystroke macros will work only when run under 
the same menu tree in which they were created. Use the Tools­
Macro-Key Reader command to translate 1-2-3 keystroke macros. 

APPLYING A MACRO 
TO A COMMON TASK 

If you are looking for a routine chore to automate in a macro, 
start with your print jobs, which take place entirely within the 
context of the Quattro Pro menu. Because a print macro con­
sists only of keystrokes (and not command language macros), it 
is a simple matter to record the entire macro. Just turn on the 
macro recorder and manually run through the print routine, 
and then paste your macro into the spreadsheet. 
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All the advantages of using macros are aptly suited for print­
ing spreadsheets: 

• The macro can execute all the print commands in an 
instant. 

• The printout will always have the same look because 
the macro is always consistent. 

• If your spreadsheet has multiple print routines, you 
can write a macro for each one, which greatly justifies 
the time involved in writing the macros. 

• You won't have to remember all the print options; you 
will only need to invoke the macro. 

• If you ever want to change the print options, you can 
easily make adjustments to the macro. 

Look back at Figure 16.2. There is a print macro in the block 
CI5 .. CI9. Its first cell, C15, has been named \P, as you can see in 
cell B15. This is a keystroke macro, and it may look confusing at 
first, but the descriptive text in column B next to each line of the 
macro provides some clarification. Here is each character from 
the first line of the macro: 

/plraqbDATA-

and here are the results of each keystroke: 

/ Activates the Quattro Pro menu 

p Invokes the Print command 

Ira Chooses the Layout-Reset-All command 

q Chooses Quit from the Print-Layout menu 

b Chooses Block from the main Print menu 

DATA Specifies the block named DATA as the print 
block 

Presses .J to enter the block name 
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If you prefer to use logical, menu-equivalent macros, the line 
from above would look like this: 

{I Print;ResetAll} 

{I Print;Block}DATA .... 

You can see how this would be much more readable than the 
keystroke style, although more characters are needed. Here is 
the complete print macro from Figure 16.2, shown in the logi­
cal style: 

{I Print;ResetAlI} 

{I Print;Block}DATA .... 

{I Print; LeftMargin} 10 .... 

{I Print;RightMargin}132 .... 

{I Print;Setup}\015 .... 

{I Print;Header}Date: @IIPage # .... 

{I Print;Align} 

{I Print;Go} 

{I Print;FormFeed} 

Once you have automated a few print routines, you will begin 
to reap the rewards of learning this new language of macros. 

PRACTICING GOOD 
MACRO ETIQUETTE 

The more you write macros, the more you will realize macros 
are really just another way to program a computer. As with any 
programming language, the success of your macros depends to 
a large degree on the care you take when writing them. It's 
wonderfully easy to write a "quick-and-dirty" macro to handle an 
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immediate chore in the spreadsheet. But it's another matter to 
write macros that automate the daily routines of using the 
spreadsheet. They must be absolutely accurate, efficient, reli­
able, easy to run, and easy to maintain. 

That's a grand set of requirements, but your use of macros 
will grow as you learn about them, and simple macros have 
fewer hurdles to overcome. There are many rules of etiquette 
that will help you write successful macros; this section will intro­
duce some of the more important ones. 

USING BLOCK NAMES 

You can reference a cell by using its address in a macro, but 
this can create a big problem. Here is a macro that jumps the 
cell selector to B 1 0: 

{goto}BIO .... 

On the surface, this macro seems perfectly reasonable. But a 
macro is just unchanging text in the spreadsheet. The macro 
shown above will not perform as you expected if you insert 15 
new rows at row 5. It will stilljump the cell selector to BIO, but 
what had been cell BIO will now be cell B25. To avoid this prob­
lem when referencing cells in the spreadsheet, your macros 
should always refer to block names, such as: 

{goto }THAT _ CELL-

Now the macro will work as planned no matter how you alter 
the spreadsheet. 

You don't have to name every cell a macro might need to ref­
erence. Frequently, you can use a single cell as a point of refer­
ence for the macro; once it finds that cell, it can perform 
whatever duties are required in the vicinity of that cell. Here's a 
macro that jumps the cell selector to a named cell, and then 
erases the cells in a block three rows below it: 

{goto}SOME_CELL-
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{down 3} 

/ ee{right 2}-

It's quite acceptable to reference cell addresses while you are 
writing and testing a macro, but when the macro nears comple­
tion, you should eliminate those cell addresses and use block 
names instead. 

SPECIFYING ALL MENU SETTINGS 
When you save your spreadsheet, all the current settings for 

the various spreadsheet commands are saved with it. These in­
clude the options for the Graph, Print, Database-Query, and 
Edit-Search commands, for example. The next time you 
retrieve your spreadsheet, you can immediately print the same 
block with the same settings as you used in the previous session. 

This implies that once you have specified all the print settings, 
a macro to print that block in the spreadsheet would be a rather 
simple one, such as {/ Print;Go}. But life is rarely so simple, and 
you are just courting danger if you take this approach. 

If you are going to take the time to encapsulate a spreadsheet 
routine into a macro, then you should take a little extra time to 
specify all the options for the particular routine if these options 
are different from the defaults. For a print macro, specify the 
block, margins, page length, header, and whatever else you 
might include in the printout, as in the earlier print macro ex­
ample. Each time you run the macro, you can be sure that 
precisely the right settings are being used. 

There is a very important preliminary step you should take 
when you are going to specify all the options for a particular 
command. In order to ensure that every option on the menu 
you are using is set correctly, you should first reset all the options 
to their defaults. All commands that retain their settings when you 
save the spreadsheet have a reset option, such as the following: 

• Printing: Print-Layout-Reset-All 

• Graphing: Graph-Customize Series-Reset-Graph 
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• Database Sort: Database-Sort-Reset 

• Database Query: Database-Query-Reset 

• Searching: Edit-Search-Options Reset 

Therefore, your print macros should always begin with the 
{/ Print;ResetAll} command (or /plra in the keystroke style). 
Then your macro can go on to specify all the necessary settings. 

WRITING WITH A CONSISTENT STYLE 

Quattro Pro will execute your macros no matter how you 
make them look. You can write short lines of code that take up 
many rows, or very wide lines that take up just a few rows. You 
can use all uppercase or lowercase letters for macro commands, 
or mix the two. 

But remember that someday you will come back to the macro 
in order to make changes. The changes might be needed to ex­
pand the scope of the macro, to fix a bug, or because the spread­
sheet has been altered and the macro no longer works. 

You should develop a consistent writing style for your macros 
and stick with it. The style you use is less important than the fact 
that you have a style at all. If you review the macros in this chap­
ter, you will see examples of some rules of style: 

• All macros are in one section of the spreadsheet. 

• Where possible, each macro line is a related set of 
operations. 

• Overly short or long lines are avoided. 

• Macros are separated with a blank row. 

• All macro commands are lowercase, such as {goto}, /p, 
and {right}. 

• All references to cell addresses or block names are up­
percase, such as A5, MY_DATA, and PRINT_TOTALS. 
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One difficulty with using lowercase letters for macro com­
mands is that Quattro Pro records commands in uppercase. You 
may therefore want to reverse the style so that commands are 
uppercase, {RIGHT}, and block names and addresses are lower­
case, such as some_block. The important thing is that you main­
tain a consistent style. 

The importance of macros cannot be overstated. The more 
you integrate macros in to your spreadsheets, the faster and far­
ther you will go with Quattro Pro. 

What you have seen of macros in this chapter is only the 
beginning. In the next chapter, you will learn about the macro 
command language, which allows you to write macro programs 
that automate your spreadsheets. 
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• If you are still 
.. using the Ix 
macros from Lotus 1-2-3 
version lA, you can con­
tinue to use them in 
Quattro Pro. But you 
should try to shift your 
macro writing to in­
clude the command lan­
guage keywords, which 
generally execute faster 
and are more flexible. 

IN THIS CHAPTER, YOU WILL LEARN HOW TO ENHANCE 
keyboard macros with the macro command language and turn 
your spreadsheets into powerful programming tools. You will 
also learn about the process of testing and debugging macros, 
the Transcript utility, and how to create a macro library. 

WRITING MACROS WITH 
THE COMMAND LANGUAGE 

The Quattro Pro macro command language consists of a set of 
macro keywords, or commands, and an orderly system of string­
ing them together into what are essentially programs. You use the 
command language in conjunction with your keyboard macros. 

STRUCTURE OF THE COMMAND LANGUAGE 
In the last chapter, you learned about the macro commands 

that represent keys on your keyboard, such as {right}, {left}, and 
{home}. The command language keywords are an extension of 
this set of commands, and in some ways, are similar to @ func­
tions. For example, macro keywords must be spelled precisely 
(although it does not matter whether you use uppercase or 
lowercase) and follow syntax rules. Many of them require one 
or more parameters. Unlike @ functions, however, you cannot 
enclose one macro command within another. 

For example, when you want your macro to alert the user, you 
can use the macro command {beep} to issue a short beep. Like 
all keywords, this one is enclosed in braces and there are no 
spaces before or after the command and the braces. 

By default, this command issues the same beep that Quattro Pro 
issues when an error occurs. But you can specifY a different tone 
by including a number, from 1 to 4, as a parameter in the com­
mand (using the command without a parameter produces the same 
beep as the number 1). There is always a space between the com­
mand and the first parameter. As with any Quattro Pro command 
or function, you can use a number, a formula that produces a 
number, or a reference to a cell that contains a number. 
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For example, if cell G5 contains the number 2 and is named 
THAT_CELL, all the following commands are equivalent and 
would issue the same tone: 

{beep 2} 

{beep 16/8} 

{beep G5} 

{beep THAT_CELL} 

Some macro commands can take multiple parameters, each 
separated with a comma. For example, you specify four param­
eters for the keyword {message}, using the syntax 

{message cell, col, row, time} 

Here is how this macro would look if you wan ted to display the 
message contained in the block named NOTE 1 in a message 
window that starts at column 20 and row 10 for 10 seconds: 

{message NOTEl,20,10,@NOW+@TIME(0,0,l0)} 

The only space in this command is between the keyword, 
message, and the first parameter, NOTEI. There are three 
parameters that are numeric, and one that must be a cell refer­
ence. Other commands may use text as one or more of their 
parameters. 

Unlike keyboard macros, a command language keyword must 
be entered in one cell only. You cannot divide it among cells in 
the column. With this exception, all the rules that were dis­
cussed in the last chapter apply to your macros, whether or not 
they include command language keywords. 

INVOKING ANOTHER MACRO 
One of the advantages of the command language is its ability 

to invoke other macros. Your macro can do this by branching to 
the second macro or by calling it as a subroutine. 



(al Although you can 
use a cell address 

instead of a name, you 
not only risk all the dis­
advantages of using cell 
addresses in macros, 
but you will also make 
your macro incom­
patible with Lotus 1-2-3. 
That program requires 
that a subroutine call 
refer only to a block 
name. 
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BRANCHING TO ANOTHER MACRO 

You use the macro command {branch} within one macro to 
invoke and give control to another macro. It is equivalent to the 
GOTO command in the BASIC programming language. 

This command takes just one parameter: the name of the 
macro that will be invoked. For example, {branch \PRINT_JOB} 
gives control to the macro in the cell named \PRINT_JOB. You 
can also branch to a cell address, but as explained in the pre­
vious chapter, it is never a good idea to do so. 

RUNNING ANOTHER MACRO AS A SUBROUTINE 

You can call another macro as a subroutine, and when that 
second macro is finished, control will return to the calling 
macro. To make the call, just place the name of the macro 
within braces, such as {\PRINT_JOB}. This is equivalent to the 
GOSUB command in BASIC. 

The called subroutine will remain in control until it encounters 
either a blank cell or a {return} command. The {return} command 
is not required at the end of the subroutine, but it is a good idea 
to use this command to absolutely delimit the end of the macro. 

Processing will continue in the first macro with the command 
that follows the call to the second macro. For example, this 
macro formats a block, calls a print macro, and then moves the 
cell selector: 

{Block,Format}fO-NEW _DATA­

{\PRINT_JOB} 

{goto}SOME_DATA-

The print macro will be invoked, and when it is finished, con­
trol will return to this macro, which will continue with the {goto} 
command. 

There are two major advantages to using subroutines in your 
macros: 

• It is much less difficult to interpret or revise a relatively 
short primary macro that makes calls to subroutines. 
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• A subroutine macro can be shared by many primary 
macros, so you do not need to duplicate the same 
code in different macros. 

In the example, the primary macro calls\PRINT-lOB, which 
may contain hundreds of lines or just a few. If you want to in­
spect that macro, you can view it in the spreadsheet; otherwise, 
that code is out of the way and not cluttering up the primary 
macro. Once the print macro has been written as a separate sub­
routine, it is a simple matter for another macro to refer to it. 

One difference between branching and calling a subroutine 
is that you can pass parameters to the secondary macro when it is 
called as a subroutine. You simply include one or more param­
eters within the braces, as you would for any other macro com­
mand parameters. 

For example, suppose you have four blocks in the spread­
sheet named QTRl, QTR2, QTR3, and QTR4, and they all have 
the same layout. Instead of writing four separate print macros, 
you could write just one. When the primary macro invokes the 
print subroutine, it would pass it the name of the block that 
should be printed. The following, therefore, would print the 
block named QTRI. 

{\PRINT -lOB QTRI} 

When you include parameters in a call to a subroutine, the first 
command in the first line of the subroutine must be a {define} com­
mand. This command specifies where the parameters are to be stored 
and whether they are to be considered as text or numeric data. 

For example, the print macro that is called in the above ex­
ample would need to define the parameter (QTRI), so that its 
first line might look like this: 

{define PRINT_CELL} 

It places the parameter (the text QTRI) in the cell named 
PRINT_CELL. The macro would continue, and when it wanted 
to access the parameter, it would refer to the cell named 
PRINT_CELL. It could do so as many times as necessary. 
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The following short exercise will give you a hands-on example 
of using subroutines and parameters. 

1. In a blank spreadsheet, move the cell selector to cell C1. 

2. Use the Edit-Names-Create command to name that 
cell TEMPVALUE. 

3. Move the cell selector to cell C3, and name that cell \Z. 

4. Enter this macro into cell C3: {MYBEEP 2} {quit}. 

5. Move the cell selector to cell C5, and name that cell 
MYBEEP. 

6. Enter this macro into cell C5: {derme 
TEMPVALUE:value}. 

7. Below it, in cell C6, enter this macro: {beep 
TEMPVALUE}. . 

8. In cell C7, enter the Inacro command that returns con­
trol to the calling macro: {return}. 

The \Z macro calls the macro named MYBEEP (in cell C5) as 
a subroutine and passes it the parameter 2. The first line in 
MYBEEP places the parameter it receives into TEMPVALUE 
(cell Cl). The second line then issues the {beep} command and 
sets the tone of the beep according to the number it finds in 
TEMPVALUE. 

Invoke the \Z macro and hear the results. The parameter, 2, 
will be treated as a value and placed in cell C1, TEMPVALUE. 
The screen should look like the one in Figure 17.1 (although 
each named cell has been labeled in column B). You can change 
the 2 in \Z to a 3 and invoke the macro again. The new param­
eter will be passed when the macro is run. 

ADDING COMMENTS AND PLACE HOLDERS 

You can include a comment anywhere within your macros by 
prefacing it with a semicolon and enclosing it within braces, as in 

{;This is a comment and will not be executed} 
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File Edit Style Graph Print Database Tools Options Window U. 

\2 {MYBEEP 2}{quit} 

MYBEEP {define TEMP VALUE : value} 
{beep TEMPVALUE} 
{return} 

Figure 17.1: Passing a parameter to a subroutine 

The braces indicate it is a macro command, and the semicolon 
signifies that it isjust a comment that should not be executed. 

A comment can serve many purposes: 

• Explain the macro code that lies below it 

• Serve as a title that divides one portion of a macro 
from another 

• Cross reference the names of other macro routines to 
help you interpret the flow of the program 

• Make clear your intentions for any future macro writers 

You can also take advantage of comments when you are test­
ing your macros. During the testing phase, you will not want to 
run certain routines, such as those that print or save your 
spreadsheet. You can exclude them from the macro simply by 
prefacing them with a semicolon, and if necessary, enclosing 
them in braces. For example, to skip over a macro command 
that would start a print job, just add a semicolon: 

{;/ Print;Go} 



• Lotus 1-2-3 does 
~ not have the com­
ment macro, but it 
does handle the twin 
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If you do not include any text within a comment, it can still 
serve as a place holder in your rnacros. Simply enter an opening 
and closing brace, { }. You can even leave off the semicolon when 
you have just the two braces. Just be sure not to include any char­
acters within the braces if you don't preface them with a semi­
colon. When the macro executes, the braces will be ignored, 
and the macro will continue with the next step. 

You can use a place holder to serve as a visual break between 
two sections of a macro or to reserve a line for future use. You 
can always insert a comment or place holder in a macro simply 
by inserting a new row for it. It is also easy to eliminate one-just 
delete the row. 

CREATING YOUR OWN MACRO MENUS 

One of the benefits of Quattro Pro is its easy-to-use menu sys­
tem that accommodates both new and expert users. With the 
macro command language, you can create the same system of 
menus for your macro commands and reap the same benefits. 

Most of your spreadsheets will have some sort of normal work­
ing routine, so that you follow the same steps each time you use 
them. In an ideal spreadsheet, all those steps would be included 
in a macro menu. You or other users could use the menu to 
make the choices necessary to complete the spreadsheet. 

To create a macro menu, you must first structure the menu 
code in the spreadsheet, and then invoke that code with either 
the {menubranch} or {menucall} macro command. 

THE STRUCTURE OF A MACRO MENU 

Each choice in a macro menu always consists of three cells in 
a column: 

• Top cell: The text that will appear on the menu as the 
selection item. 

• Middle cell: The description, or help text, of the selec­
tion item. 
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run a Quattro Pro 

spreadsheet under 
Lotus 1-2-3, never use 
more than eigh t 
choices in a menu, 
which is the most that 
program can handle. 

• Bottom cell: The actual macro code that will be ex­
ecuted if that item is selected from the menu. 

For example, the first choice in a macro menu might look like 
this (in three cells in a column) : 

Month_End 

Run the update routine to compile monthly figures 

{\UPDATE} 

The text of the menu can overhang its cell; it need not fit 
within the column width. When the menu is invoked, it will be 
displayed so that all the text is visible. 

A macro menu can have as many as 256 choices, as many as 
there are columns in the spreadsheet. Enter each new choice in 
the next trio of cells in the column to the right. 

In order to access the menu from a macro, you should 
give its first cell a descriptive block name (although a name 
is not required). You might name a menu of print choices 
\MENU _PRINT or give the name \MENU _VIEW to a menu that 
offers various spreadsheet blocks that you can view. 

INVOKING A MENU 

You cannot invoke a menu macro directly from the keyboard; 
it can only be called from another macro. You can use the 
{menubranch} command to call a macro menu and give control 
to it, just as the {branch} command gives control to another 
macro. You include the address or block name of the macro 
menu as a parameter, as in 

{menubranch \MENU_SORT} 

This macro would give control to the macro menu named 
\MENU_SORT. 

You can also call a macro menu as a subroutine with the 
{menucall} command. This is equivalent to calling a macro as a 
subroutine by enclosing its name in braces. When the macro 
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you select from the menu is finished, control will return to the 
first command after the {menucall} statement. 

An example of a macro menu is shown in Figure 17.2. The 
menu starts with its first choice in cell C3, \Data_Entry. Two other 
choices are visible in columns D and E, and there are others that 
are off the screen. The macro named \M has been used to invoke 
the menu, which appears in the upper-left corner of the spread­
sheet. You can see that there are actually six choices on the 
menu: Data_Entry, Print, Save, Consolidate, Import, and Exit . 

Just as with a Quattro Pro menu, you can select an item from 
the active macro menu by either highlighting it and pressing....1, 
clicking on it with your mouse, or by pressing its first letter, such 
as S for Save. 

As you move the highlighter through the menu, the descrip­
tion line for the highlighted choice appears at the bottom of the 
screen,just as it does for Quattro Pro menus. 

The third line of the macro menu code contains the begin­
ning of the code that will be executed for the selection you make 
from the menu. You can place as many lines of macro code as 
you want below each choice, but there is really no need to do so. 

File Edit Style Graph 
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Import 
Exit 
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{\DATA} {\PRINT_ALL} {\SAVE} 
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Figure 17.2: A macro menu, the subroutines it calls, and the activated 
menu 
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In this example, each choice has just two lines of code below 
it. The first is a call to a macro subroutine, such as {\DATA} for 
the first choice. By calling another macro from the menu, you 
can place the main body of the code in another location where 
it will be easier to read and maintain. 

You can see the macro named \DATA in cell Cg. It occupies 
three cells of macro code and ends with the {return} command, 
which sends control back to the menu. 

The second line of the macro code under each item on the 
menu contains {branch \M}, which sends control to the macro 
named \M in cell Cl. As you can see, that macro simply calls the 
menu again. 

In other words, when you select a choice from the menu, a 
subroutine macro is called. When that macro is finished, the 
menu will be called once again. 

USING THE ESCAPE KEY IN A MENU 

Menus that you create with macros follow the same conven­
tion as Quattro Pro menus: when you press Escape, the menu is 
canceled and control returns to the previous command or 
menu. In the Quattro Pro menus, this generally means you will 
step back through a chain of menus each time you press the Es­
cape key, until you reach Ready mode. But when you press Escape 
within a macro menu, you can sometimes get unexpected results. 

This is because control returns to the next command after 
the one that called the macro (it does not matter whether the 
{menubranch} or {menucall} command was used). Suppose you 
had invoked the following macro: 

{menucall \MYMENU} 

{goto}THEDATA-

The first command makes a call to the menu named 
\MYMENU. If you press Escape while that menu is active, con­
trol would immediately return to the {goto} command. This can 
be quite useful if you have structured your commands so that a 
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press of the Escape key gives the user a convenient way to cancel 
a menu. 

Figure 17.3 provides an example. This spreadsheet consists of 
the macro \M in cell C1, which invokes the menu \MENU1 in 
cell C4. There is just one choice on this sample menu, which 
calls a second menu in cell C9, \MENU2. That menu also lists a 
single choice, which calls a third menu, \MENU3, in cell C15. 

This layering of menus is just like the multilayered menus of 
Quattro Pro. Now look at the macro code in \M, \MENU 1 , and 
\MENU2 that calls each of the menus. All of them are written so 
that if you press the Escape key, the previous menu is called. 

Notice that the final command in \MENU 1 and \MENU2 calls 
the \M macro. In this way, the final press of the Escape key will 
not return you to Ready mode, but will instead invoke \M, which 
in turn calls \MENU1. In other words, there is no way to return 
to Ready mode from this menu system. 

Don't worry, you can press Ctrl-Break to cancel the macro, as 
usual. But providing a secure system such as this allows you to 
write macros that maintain control of the spreadsheet and offer 
the user the choices required for the normal completion of the 
spreadsheet. 

File Edit Style Graph print Database Tools Options Window H 
A21l: I ? 
J A -, 

{menUbranch \~ENU1} '_t-
\M End 

{branch \M} .a. 
~ ~ 

\MENU1 Next .. 
Choose an item from the Next menu 
{menubranch \MENU2} Esc 
{branch \M} 

~--l 

\MENU2 More 
Choose an item from the Final menu Del 
{menubranch \MENU3} 
{menubranch \MENU2} @ 

{branch \M} 

\MENU3 Final 

7 

Figure 17.3: You can write your macro menus so that the Escape key 
always recalls the previous menu 
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• Remember that 
~ whether you are 
writing a simple key­
board macro or a com­
plex macro program, 
your macros should 
refer only to block 
names, never to cell 
addresses. 

• The {windowsof} 
~ and {panelof£} com­
mands are essentially 
only for Lotus 1-2-3 
compatibility; Quattro 
Pro normally disables 
the display to speed 
macro execution. 

USING THE COMMAND 
LANGUAGE KEYWORDS 

The Quattro Pro macro command language has a variety of 
keywords. They are presented here in the same categories that 
are listed when you press the Macros key, Shift-F3 . 

Many of the macro commands take parameters, as described 
in the following list: 

condition 

col 

item 

location 

n 

prompt 

row 

s 

t 

A logical expression that is evaluated as 
either true or false 

A column number, usually of a block 

A number, string, value, cell address, or 
block name 

A cell address or block name 

A numeric value or a cell address or block 
name that contains a numeric value 

A text message or a cell address or block 
name that contains text 

A row number, generally of a block 

A string or a string value or a cell address 
or block name that contains a string or 
string value 

The data type, either Value or String 

time A time of day, most often expressed as the 
current time plus a certain amount of 
time, such as @NOW+@TIME(O,O,lO) to 
specify 10 seconds from now 

CONTROLliNG THE SCREEN 

Some macro commands let you control the screen effects 
during macro execution. The {windowsoff} command freezes the 
display in the spreadsheet window, and the {paneloff} command 
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has the same effect on the menus, input, and status line por­
tions of the screen. Macros execute so quickly that the screen 
can become blurred while they are running. You can use one or 
both of these commands to save the user from this distraction. 

Because they freeze the screen, these commands can make it 
very difficult to test your macros. Therefore, you should gener­
ally include them only when you are in the final stages of writing 
the macro. 

Table 17.1 summarizes the macro keywords for con trolling 
the screen. 

INTERACTING WITH THE USER 

You can use keywords to allow your macros to interact with 
the person behind the keyboard. They can serve to prompt the 

Table 17.1: Macro Keywords for Controlling the Screen 

KEYWORD FUNCTION 

{beep n} Computer beeps using tone n (1-4). 

{indicate s} Sets the mode indicator to the string s, 
to a maximum of five characters. You 
should enclose the text in quotation 
marks. Use this command without a 
parameter to return the mode indicator 
to its default status. 

{paneloff}-{panelon} Freezes the display of the menus, input 
line, and status line until the macro is 
finished or they are turned back on with 
the {panelon} command. 

{windowsoff}-{windowson} Freezes the display of the spreadsheet 
un til the macro is finished or the screen is 
turned on again with the {windowson} 
command. 
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user to enter information, offer a menu, display a message, and 
insert a timed pause into a macro. 

For example, the {?} command pauses macro execution until 
the user presses .J. All features of Quattro Pro are accessible 
while the macro pauses. Caution is advised, however, because as 
soon as.J is pressed, the macro will continue, and there is no way 
to ensure that Quattro Pro is in a mode that will not conflict with 
the macro. 

Note that if you want the user to select something, such as a 
file name for the File-Open command, you must insert a tilde 
after the pause, as in {?},.... When the user presses .J, it will be in­
tercepted by the macro as a signal to continue, but will not be 
accepted as a .J for selecting the file. 

Table 17.2 lists the macro keywords for interacting with the user. 

CONTROLUNG THE PROGRAM FLOW 

The macro commands that control program flow contain 
the basic elements of any programming language. They provide the 

Table 17.2: Macro Keywords for Interacting with the User 

KEYWORD FUNCTION 

{?} Macro execution pauses until the user presses.J. 
The only indication that the macro is still active 
(although waiting) is the Macro indicator on the 
status line. 

{breakoff}-{breakon} Disables the functioning of the Ctrl-Break key. Use 
extreme caution with this command-you can write 
a macro that is impossible to cancel. 

{get loe} Pauses and waits for any key to be pressed. The 
keystroke is stored as a character in loe. Keys such as 
J, and Home are stored as their macro equivalents, 
{down} and {home}. 
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Table 17.2: Macro Keywords for Interacting with the User (continued) 

KEYWORD FuNCTION 

{getlabel prompt, loc} Pauses and displays prompt in the input line. Waits 
for user to type a response and press.J. The entry is 
stored as text in loco Prompt can be up to 70 
characters, and it should be enclosed in quotation 
marks. You can also use a string formula to refer to 
a cell address or block name that contains the 
message. 

{getnumber prompt, loc} Same as {getlabel}, but the user input is stored as a 
numeric value. If a nonnumeric entry is made, the 
result will be ERR in loco 

{graphchar loe} When viewing a graph or a message via the {graph} 
or {message} macro, this command captures the 
keystroke that the user presses to return to the 
spreadsheet. 

{look loe} Checks for keyboard activity during macro 
execution by looking for keystrokes in the 
computer's keyboard buffer. If a key was pressed, 
the macro-equivalent character is entered in loco 
The keyboard buffer is not cleared, and the macro 
takes no action on the keystroke. 

{menubranch loe} Gives control to the macro menu at loco That menu 
must be structured as a menu or problems will 
result. 

{menucall loe} Same as {menubranch}, except that the menu is 
called as a subroutine. When the macros associated 
with the menu are finished, control will be 
returned to the first command after {menucall}. 
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Table 17.2: Macro Keywords for Interacting with the User (continued) 

KEYWORD FUNCTION 

{message loc, col, row, time} Displays the contents of loc as a message in a box, 
whose upper-left corner begins at screen position 
col and row. The message is displayed until time, so 
enter the time as a time value, such as 
@NOW+@TIME(0,0,5) to display the message for 5 
seconds. A time of ° seconds displays the message 
until the user presses a key. The width of the 
message box is determined by the width of loc's 
column. 

{stepoff}-{stepon} Turns off or on the macro debugger's single-step 

{wait tim~ 

mode. This has the same effect as the Tools-Macro-
Debugger-No or Yes command. You can run the 
macro at normal speed, and it will go into single-
step mode when it reaches the {stepon} command. 
It will proceed step by step until the macro finishes 
or a {stepoff} is encountered. 

Pauses the macro until time. No keystrokes will be 
processed during the pause. Enter time as a value 
for a specific point in time, not as a number of 
minutes or seconds. To pause for 10 seconds, enter 
the command {wait @NOW+@TIME(0,0,10)}. 

tools that turn your keyboard macros into full-fledged programs. 
For example, the {branch} command passes control to another 

macro. The {for} command calls another macro for a specified 
number of iterations (looping). The {if} command branches to 
another macro only if a logical condition is met. The {onerror} 
command catches a system error without halting the macro. 

Table 17.3 summarizes the macro keywords for con trolling 
program flow. 
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MANIPULATING THE CONTENTS OF CELLS 

Some macro commands let your macros manipulate spread­
sheet cells. For example, you can use the {blank} command to 
erase cells and the {recalc} command to recalculate cells. 

Table 17.4 lists the macro commands for manipulating the 
contents of cells. 

Table 17.3: Macro Keywords for Controlling the Flow of Macro Programs 

KEYWORD FUNCTION 

{branch loc} Passes control to macro at loco 

{define loel :t,loc2:t ... } Denotes locations for storing arguments 
passed when another macro calls it as a 
subroutine. The type t can be Value or 
String. 

{dispatch loe} Branches to the macro whose address or 
block name is entered into the cell at loco It 
is similar to the @@ function in that it 
makes an indirect reference to the macro 
via the intermediate cell. 

{for counter,start,stop,step,loe} Invokes the subroutine at the cell loc and 
repeats it for each step between start and 
stop. The current count is stored in the cell 
counter. The macro {for VAR,l,10,1,\LOOP} 
executes the macro named \LOOP 1 ° times 
(the count runs from 1 to 10 and steps 1 for 
each loop). The number of each loop, start-
ing with 1, is stored in the cell named V AR. 

{forbreak} Cancels the looping of the {for} macro and 
returns control to the next command after 
the {for} statement. 
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Table 17.3: Macro Keywords for Controlling the Flow of Macro Programs (continued) 

KEYWORD FUNCTION 

{if cond} Similar to the @IF function. The cond is a 
logical expression that the macro evaluates. 
If the expression is false, execution 
continues in the next cell below, skipping 
any other commands in the same cell as the 
{if} command. If the expression is true, 
macro execution continues in the same 
cell. If the true statement does not branch 
to another macro, the macro in the cell 
below (the false statement) will also be 
executed. For example, {ifVAR>lOHbranch 
\CONTINUE} checks a cell named VAR. If 
the contents of that cell are greater than 
10, the macro will branch to \CONTINUE. 

{onerror macro-loc,[message-loc}} Traps a system error (which would nor-
mally halt macro execution) and branches 
to the macro in macro-loco You can place the 
generated error message into message-loco 
For example, above a macro that brings in 
another file, you could insert the command 
{onerror\CATCH_ERR,SHOW_ERR}.Ifan 
error occurs, macro execution will branch 
to \CATCH_ERR. The error message that is 
generated, such as "File not found," will be 
placed in SHOW_ERR. 

{quit} Stops macro execution and returns to 
Ready mode. 
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Table 17.3: Macro Keywords for Controlling the Flow of Macro Programs (continued) 

KEYWORD 

{restart} 

{return} 

FUNCTION 

Clears all subroutine layers (subroutines 
can call other subroutines to as many as 
32 layers deep) and resets the hierarchy to 
its default status. Use it to break out of a 
subroutine or {for} statement and cancel 
the tie to the calling macro. Execution 
continues immediately after the {restart} 
statement. 

In a subroutine, returns control to the 
calling macro. Although it is not required 
(control is returned when the subroutine is 
finished), including {return} provides a 
visual end to the macro subroutine and 
ensures that the macro will not 
inadvertently run into another. 

READING AND WRITING TEXT FILES 

You will probably use the text file manipulation commands 
rarely, because most of your work will deal directly with the 
spreadsheet. These commands are quite similar to the file com­
mands found in BASIC and other programming languages. 

You can manipulate just one text file at a time, qnd you specify 
that file with the {open} command. Once a file is open, all the 
other file commands will act only on that file. To work on a 
second file, you must use the {close} command to close the file 
that is currently open, and then open the other one. 

Table 17.5 lists the macro keywords for working with text files. 
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Table 17.4: Macro Keywords for Manipulating Cells 

KEYWORD FuNCTION 

{blank loq Erases the block loco The {blank} command 
can be accessed from any mode (unlike the 
Edit-Erase command), such as while editing a 
cell or selecting items from the Quattro Pro 
menus. 

{contents target, source, [w),[j)} Places the contents of source cell in target cell, 
but always as a string. You can optionally 
specify a width, w, and a format style, f, to 
make the resulting string look like the source 
number with a numeric format. For example, 
{contents OTHERCELL,FIRSTCELL,9,120} 
places the contents of FIRSTCELL in 
OTHERCELL as text, using a cell width of 9 and 
a format number of 120. See the Quattro Pro 
@ Functions and Macros reference manual for 
the numbers of the numeric format styles. 

{let loc,item[:t)} Places item in loco You can optionally specify 
the type t as either String or Value. If item is a 
cell address or name, the {let} command 
places only the contents of that cell in the cell 
at loc, unlike the Edit-Copy command, which 
copies all cell attributes to the destination. 

{put loc,col,row,item:t} Places item in the cell at the column and row 
offset in the block named in loc, as optional 
type t. For example, {put Al..D10,2,3,16+5} 
places the value 21 (the result of the formula) 
in cell C4. The column and row numbers are 
counted as offsets from the first column in the 
block named in loCo In the example, column C 
has an offset of 2 from the first column in the 
block (A), and row 4 has an offset of 3 from 
the first row in the block (1). 
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Table 17.4: Macro Keywords for Manipulating Cells (continued) 

KEYWORD FUNCTION 

{recalc loc,[cond},[n}} Recalculates the cells in loc row by row. If the 
two optional arguments are not included,just 
one recalculation will occur. With the options, 
it repeats the recalculation up to n times or as 
long as cond is true. Use {recalc} to update the 
formulas in a block without having to recalcu-
late the entire spreadsheet. 

{recalccolloc,[cond},[n}} Same as the {recalc} command, except that 
recalculation occurs column by column 
instead of row by row. 

Table 17.5: Macro Keywords for Working with Text Files 

KEYWORD FUNCTION 

{close} Closes the currently opened text file. 

{filesize loc} Enters the file size (in bytes) in the cell at loco 

{getpos loc} Enters the current file pointer position (in 
bytes) in the cell at loco 

{open file-name, access-mode} Opens the text file file-name for future manip-
ulation by the other file macro commands. The 
access-mode can be Write, Read, Modify, or Ap-
pend (not available in Lotus 1-2-3), which can be 
abbreviated to W, R, M, or A. If the command 
fails (if you misspelled the file name, for exam-
ple), macro execution continues in the same 
cell. Otherwise, execution continues in the next 
cell below. 
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Table 17.5: Macro Keywords for Working with Text Files (continued) 

KEYWORD 

{read n,loc} 

{readln lac} 

{setpos n} 

{write sl,s2 ... } 

{write In sl,s2 ... } 

FUNCTION 

Reads n number of bytes from the currently 
open file and places the text in the cell at loco 
The bytes that are read are those that begin at 
the current pointer location in the file (as 
indicated by the {getpos} command). 

Same as {read}, except that you do not specify a 
number of bytes. Instead, all the bytes from the 
file pointer's position in the file to the end of 
the current line are read and placed in the cell 
at lac. 

Positions the file pointer on byte number n, 
where byte 0 is the first byte in the file. 

Writes the string sl into the currently opened 
file at the file pointer's position in that file. To 
write more than one string, separate each from 
the next with a comma, up ~o a maximum of 254 
characters. 

Same as {write}, except that the characters for a 
carriage return and line feed are en tered after 
the text. 

DEBUGGING YOUR MACROS 
Getting a macro to work perfectly can often be a frustrating 

job. A single out of place keystroke can cause the macro to fail 
miserably, as can a misreference to a cell or block. Fortunately, 
Quattro Pro has the macro debugger, an excellent tool that can 
help you work the bugs out of your macros. 
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The debugger lets you execute your macros one step at a time 
while you view the macro code, instead of the usual flash-and­
it's-done performance. You can also set breakpoints within your 
macros to halt execution at those specified points. You can view 
any cells in the spreadsheet and see how their contents change 
as the macro executes. 

RUNNING A MACRO IN STEP MODE 

When you are ready to test a macro, use the command Tools­
Macro-Debugger-Yes (Alt-F2 DY) to invoke the debugger. Until 
you run a macro, the only change you will notice in the spread­
sheet is the Debug indicator on the status line. 

When the spreadsheet is in Debug mode, as soon as you in­
voke a macro (by pressing Alt-P for a print macro, for example), 
the De bug window opens in the lower portion of the screen, and 
macro execution goes into single-step mode. Figure 17.4 shows 
a macro as it executes in single-step mode. 

The upper pane of the Debug window is where you see the 
macro code that is being executed. The lower pane is where you 
can watch trace cells as the macro executes. 
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In Debug mode, the macro executes each step when you press 
the spacebar. This gives you complete control over the speed of 
execution. You can also press .J to let the macro finish at normal 
speeds, although the spreadsheet will still be in Debug mode. 

As you can see in Figure 17.4, the upper pane of the Debug 
window shows three lines of macro code. The macro code cur­
rently being executed is on the second line, with the previous 
macro code shown above and the next macro code to execute 
shown below. Each line has its source file name and cell address 
to the left, so you can pinpoint the sequence of events. As you 
press the spacebar, each command or keystroke in the macro on 
the second line is executed, and it is also highlighted in the code 
to show you just where you are in the macro. 

Because the Debug window simply overlays the spreadsheet, 
action continues as usual in the spreadsheet as the macro ex­
ecutes. You can temporarily hide the Debug window by pressing 
Escape. 

Being able to see the macro as it executes step by step is in it­
self a great advantage, but the debugger offers other useful fea­
tures. The Debug menu, available while you are executing a 
macro in Debug mode, lists the commands Breakpoints, Condi­
tional, Trace Cells, Abort, Edit a Cell, Reset, and Quit. 

The Abort command stops the macro as though you had 
pressed Ctrl-Break to cancel it. The Edit a Cell command lets 
you change a cell in the middle of macro execution. The macro 
is temporarily stopped, and you are prompted to specify the cell 
you wish to edit. When you are finished editing that cell, choose 
Quit from the Debug menu, and the macro will continue. In this 
way, you can revise your macro as it is executing. 

SETTING BREAKPOINTS 

A breakpoint is a special code in a program that causes the 
macro to break (pause or stop), allowing you to view the code 
and its results up to that point. The debugger allows you to set 
four regular and four conditional breakpoints in your macros. 
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Mteryou set either type of breakpoint in a macro, you can in­
voke the macro in Debug mode, and then press .J to let it ex­
ecute at full speed. When the macro breakpoint is reached, it 
will stop and go into single-step mode. You can now press the 
spacebar to step through the macro or press.J to continue at full 
speed. In this way, you can speed by the code that you know is 
correct and quickly reach a line where you would like to inspect 
the current state of the spreadsheet or code. 

SEITING REGULAR BREAKPOINTS 

As an example, suppose you wanted a breakpoint in the macro 
shown in Figure 17.4 (which builds a small table), at the line 
containing the {/ Block;Copy} command, cell C3. You would fol­
low these steps to set the breakpoint: 

1. Invoke the Tools-Macro-Debugger-Yes command to 
put the spreadsheet in Debug mode. 

2. Invoke the macro (Alt-Z in the figure). The Debug win­
dow will appear. 

3. Press the slash key to display the Debug menu. 

4. Choose the Breakpoints command and specify which 
of the four available breakpoints you wish to define. 
You are then offered a menu with two choices, Block 
and Pass Count. 

5. Choose Block and specify C3 as the cell at which the 
macro should pause and continue in single-step mode. 
If you specify more than one cell, the first cell in the 
block will be the breakpoint. 

6. Choose Quit three times to return to the Debug win­
dow and continue with your macro. 

7. Press.J to let the macro execute at full speed . 

The code will execute in an instant, until it hits cell C3, the 
breakpoint. It will then pause and go into single-step mode, 
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allowing you to view the spreadsheet (press Escape to view the 
entire screen) or the macro code. 

If the macro you are debugging is a looping macro, such as 
one that uses the {for} command, you may want to specify a num­
ber for the Pass Count command for the breakpoint. If you 
enter 5 as the pass count, for example, the breakpoint will not stop 
the macro un til the macro has executed that code five times. 

SEITING CONDITIONAL BREAKPOINTS 

A conditional breakpoint will only stop macro execution 
when a specified condition is true. Instead of specifying a line 
in the macro code as the breakpoint cell, you use any cell in the 
spreadsheet that contains a logical formula. 

For example, you could specify a cell that contained the for­
mula +D21> 1400 as the conditional breakpoint. When you then 
execute the macro at full speed in Debug mode, Quattro Pro 
will watch that cell. When its result is true (cell D21 contains a 
value greater than 1400), the macro will pause and go into single­
step mode, no matter which line of code was being executed. 

CLEARING BREAKPOINTS 

You can change the definition of any breakpoint simply by 
specifying a new cell. But when you have been debugging one 
macro and want to move on to another, you will probably want 
to reset all the regular and conditional breakpoints. 

From within the debugger, you can use the Reset command 
to clear all breakpoints. From within the spreadsheet, you can 
use the Tools-Macro-Clear Breakpoints command. 

SETTING TRACE CELLS 
An executing macro takes control of the spreadsheet. You 

may find that the macro has taken the cell selector off to some 
corner of the spreadsheet to do its work, while you must sit by 
and wonder just how these changes are affecting other cells in 
the spreadsheet. 
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This is such a common situation that the debugger has a tool 
to handle it. The Trace Cells command on the Debug menu lets 
you specify up to four trace cells, which are cells you wish to trace 
during macro execution. 

Each cell you specify will appear in the lower portion of the 
Debug window, with its spreadsheet file name and cell address 
to its left. As the macro executes, the results in the trace cells will 
be updated in the window, so you know just how your macro is 
affecting those cells. The Debug menu's Reset command or the 
spreadsheet command Tools-Macro-Clear Breakpoints will clear 
all trace cells as well as breakpoints. 

FINDING YOUR 
WAY WITH TRANSCRIPT 

The Transcript utility is essentially a macro-recording tool 
that is constantly recording your keystrokes in Quattro Pro. It is 
quite unobtrusive, and you may not have even noticed that it was 
active. It saves all your keystrokes to a file named QUATTRO­
.LOG in the Quattro Pro subdirectory. You can view the contents 
of that file by issuing the Tools-Macro-Transcript command 
(Alt-F2 T). 

Transcript serves both as a macro recorder and a file-recovery 
utility. Because it captures all your keystrokes, it provides a his­
tory of all your actions in Quattro Pro. With that history and the 
commands on the Transcript menu, you can rebuild a damaged 
spreadsheet from any point in the recorded history. Because it 
records your keystrokes as macros, it is a convenient way to record 
macros without using the Tools-Macro-Record command. 

When you invoke the Tools-Macro-Transcript command, 
the Transcript window appears, as shown in Figure 17.5. As you 
can see, each line in the window looks just like a recorded 
macro. By default, your keystrokes are recorded in the logical 
style, as set by the Tools-Macro-Macro Recording command. 

You can move the highlighter up and down the rows to scroll 
through the window. The key to this code is the check point, or 
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the point at which you started fresh by using either the File­
Retrieve, File-Save, or File-Erase command. A vertical line joins 
all the rows from the check point to your most recent key­
strokes. Those rows represent all the work you have done on the 
spreadsheet in this session. 

FIXING BROKEN SPREADSHEETS 

Since Transcript creates one long macro of all your actions in 
Quattro Pro, you can use it to rebuild the spreadsheet from the 
point at which you started with it-the last check point. If you 
accidentally erase a block, for example, you can use Transcript 
to rebuild your spreadsheet to the point just before you made 
the mistake. 

Transcript will replay all the keystrokes you entered between 
the time you started and the point where you erased the block. 
The starting point is the File-Erase command if you started 
from a blank spreadsheet, or the File-Retrieve command if you 
loaded an existing spreadsheet. 

You can use the Transcript command Undo Last Command 
just as you would use the Undo (Alt-F5) command. It simply 
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Figure 17.5: The Transcript window showing your keystroke history 
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replays all your keystrokes from the last check point up to, but 
not including, your most recent keystroke (the one you want 
to undo). This can be a real life saver if you have forgotten to 
enable the Undo command (with the Options-ather-Undo­
Enable command). 

You can also rebuild your spreadsheet to any point you specify 
in the Transcript history. Highlight that line in the Transcript 
window and choose the Restore to Here command. The spread­
sheet will be rebuilt up to that point. 

If you are not happy with the version of your spreadsheet that 
you last saved to disk, you can't use the Restore to Here command 
to fix that. You must instead use the Playback Block com­
mand, as described shortly. 

CREATING MACROS 
FROM YOUR KEYSTROKE HISTORY 

There is really no difference between the code that Tran­
script creates and that created by the macro recorder. The 
macro recorder simply makes it a step or two easier to access 
the recorded code. 

You can access the code in Transcript either by playing it back 
immediately or by copying it to the spreadsheet, where you can 
later use it as a macro. 

PLAYING BACK YOUR RECORDED KEYSTROKES 

Transcript's Playback Block command allows you to execute 
a block of code in the Transcript window. It is equivalent to the 
Tools-Macro-Execute command, which lets you run spread­
sheet macros. 

In order to play back a block of code, you must first mark that 
block. In the Transcript window, move the highlighter to the 
first row you want to execute, press the slash key to display 
the Transcript menu, and choose Begin Block. The current row 
will be flagged with a pointer at its left. Move the highlighter to 
the last row you want to execute and select End Block from the 
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Transcript menu. All the rows between the beginning and end 
will be flagged. 

Now you can invoke the Playback Block command, and all 
those keystrokes will be executed as though they were a macro. 
And just as with a macro, you can press Ctrl-Break to cancel the 
routine. 

You can also choose the Transcript command Single Step, 
which is quite similar to the macro debugger's single-step mode. 
By default, this command is set to No, so that Transcript code is 
played back at full speed. If you choose Yes, the code is executed 
a step at a time as you press the spacebar. Another Transcript 
command is Timed, which inserts a short pause after each 
keystroke is played before executing the next one. 

USING YOUR RECORDED 
KEYSTROKES IN THE SPREADSHEET 

Just as with the macro recorder, you can copy the Transcript 
history to the spreadsheet, where it can be named and used as 
a spreadsheet macro. Use the Begin Block and End Block com­
mands to mark the block you wish to bring into the spreadsheet. 
Select the Copy Block command and specify the name of the block 
where you want the macro copied. Then specify its location, and 
the recorded macro will be copied into the spreadsheet. 

ADJUSTING THE RECORDING PROCESS 

By default, Transcript saves no more than 2000 keystrokes to 
the QUATTRO.LOG file. When that limit is reached, the file is 
renamed QUATTRO.BAK, and a new log file is started. You al­
ways have at least two log files available, containing up to 4000 
keystrokes. 

You can use Transcript's Max History Length command to 
change the number of keystrokes retained in the log file. You 
can set this number anywhere between 0 and 25000. If you find 
that Transcript is slowing down your computer when it saves 
your keystrokes to disk, you can turn Transcript off by setting 



ADVANCED MACRO TOPICS 561 

this command to zero. If you do, remember to save your spread­
sheets on a regular and relatively frequen t basis. 

Transcript does not write each keystroke to disk, but instead 
saves it in a buffer area in memory. By default, Transcript keeps 
no more than 100 keystrokes in the buffer. When the buffer fills, 
the keystrokes are written to the QUATfRO.LOG file, so that 
every 100 keystrokes, Transcript will write to disk. If you should 
lose your spreadsheet due to some disaster, you can rebuild it 
with Transcript and never lose more than 100 keystrokes. 

You can use the Failure Protection command to change this 
number from 1 to 25000. Using a value of 1 would have Tran­
script constantly writing to disk. This would degrade your 
computer's performance and be an annoyance, but you would 
be guaranteed that every keystroke was safely stored on disk. 
You could make the number larger, so that Transcript will write 
to disk less frequently, although there will be fewer recent 
keystrokes on disk if you later need to rebuild your spreadsheet. 

MANAGING YOUR 
MACRO LIBRARIES 

Because macros are simply text in a spreadsheet that you ex­
ecute as a macro, they are quite portable and can be used in any 
spreadsheet. As you integrate more and more macros into your 
daily spreadsheet work, you will begin to see some of the disad­
vantages inherent in this system: 

• Macro code takes up space in the spreadsheet, and 
therefore in your computer's limited amount of RAM 
and disk space. 

• Macros are vulnerable to damage in many ways, such 
as by deletion, by insertion of a row that splits two 
macro lines, or by deletion of a block name. 

• If you have several spreadsheets that all use the same 
macro routines, that code will be duplicated among 
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them. Duplication takes up even more RAM and 
disk space. 

• Changing a macro in one of the spreadsheets requires 
that you change it in all of them. 

Quattro Pro's multispreadsheet environment makes the prob­
lem of duplication even more evident, because you will fre­
quently work with several spreadsheets that are all similar in 
structure and use identical macros. 

CREATING A MACRO LIBRARY 

To circumvent these drawbacks and accommodate multiple 
spreadsheet use, Quattro Pro has a simple solution. You can 
designate any spreadsheet as a macro library, so that macros in it 
can be accessed by any other active spreadsheet. 

To make the current spreadsheet a macro library, simply in­
voke the Tools-Macro-Library-Yes command, and the job is 
done. You won't see any difference in the spreadsheet. In fact, 
the only way you can tell that a spreadsheet has been designated 
as a library is by looking on the Tools-Macro menu and seeing 
if the Library choice has a Yes or No to its right. 

If you have two or more spreadsheets active, and one of them 
is a macro library, you can invoke macros either in the current 
spreadsheet or in the library. If the macro name you invoke is 
not in the current spreadsheet, Quattro Pro will then search the 
library for the named macro and execute it. 

If you have more than one library open, each will be searched 
until the named macro is found. For that reason, you should 
avoid duplication of macro block names among active macro 
libraries. 

Although any spreadsheet can be named as a macro library, 
you will most likely keep only macros in it. You can then easily 
maintain your macros, which will ensure their well-being and 
longevity. 



ADVANCED MACRO TOPICS 563 

WORKING WITH MULTIPLE 
SPREADSHEETS AND LIBRARIES 

When a macro is executed from a library, it can affect the 
spreadsheet either directly, by moving the cell selector for ex­
ample, or indirectly, such as by using the {let} command to make 
a cell entry. 

liBRARY MACROS THAT PRODUCE DIRECT EFFECTS 

Direct manipulation by a macro can be straightforward, whether 
a macro is in a library or not. For example, the macro 

{homelJan-{right}Feb-{right}Mar-

moves the cell selector to cell Al and enters three labels in the 
block Al..Cl. If this macro were executed from a library, it 
would affect the active spreadsheet-the one in which the cell 
selector resides. You could switch to any open spreadsheet and 
execute the macro there, and the text would be entered into 
the first row of that spreadsheet. 

On the other hand, a macro that refers to a block name (as it 
should), such as . 

{goto}SOMECELL-jan­

{right}Feb-

{right}Mar-

would move the cell selector to the specific named block. How­
ever, if that block name does not exist in the current spread­
sheet, the macro would fail. 

liBRARY MACROS THAT PRODUCE INDIRECT EFFECTS 

Macro command keywords generally affect the spreadsheet 
without moving the cell selector, and in that sense, they affect 
the spreadsheet indirectly. This is one of their advantages; filling 
a cell with the {let} command, for example, is faster than moving 
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• Yes, this indirect 
.... macro goes 
against the rules and 
refers to cell addresses, 
but consider it a test 
macro. 

the cell selector to that cell, typing the entry, and then press­
ing .J. The cell selector need not be moved, so that many opera­
tions can take place without changing the screen. 

Here is an indirect macro that produces the same effect as the 
one shown earlier: 

{let AI, ':J an"} 

{let Bl,"Feb"} 

{let C 1, "Mar"} 

Because this macro takes an indirect action on the cells 
Al..Cl, the results will not be the same as in the previous macro, 
which used the {goto} command. No matter which spreadsheet 
is active when you invoke this macro, it is the macro library 
spreadsheet that will be affected. 

Therefore, command language keywords will always affect 
the spreadsheet in which they reside. Unfortunately, that is 
probably just what you do not want to happen, and it would tend 
to defeat the flexibility and portability of a macro library. But 
once again there is a simple solution to the problem: 

• When you want a macro command to affect the active 
spreadsheet, include a linking syn tax in the 
command's cell reference. 

The trick is that you do not have to specify a particular spread­
sheet by name, which in itself would defeat the use of a macro 
library. Instead, you can use a special file reference in the form 
of two brackets with no file name: []. The macro will interpret 
this as meaning "act on the specified cell in whichever spread­
sheet is active." 

You could rewrite the indirect macro example so that it will 
affect only the active spreadsheet: 

{let []Al,':Jan"} 

{let [] Bl, "Feb"} 

{let [] Cl, "Mar"} 
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You can include the paired brackets in any macro, even if it is 
not part of a library, and they will not interfere with the work­
ings of the macro. In fact, the only time you would not wan t to 
use the linking symbols is when a macro in a library specifically 
needs to affect its own spreadsheet. 

This would be the case in the following macro, which sets 
cell Al in the active spreadsheet to the value in a variable cell, 
B44, in the library spreadsheet: 

{let []AI,B44} 

The reference to Al includes the brackets, so that only the cell 
in the active spreadsheet is affected. But the reference to B44 
does not include the brackets, so that only B44 in the library 
spreadsheet will be used. 

Of course, in the real world, you would use block names, so 
that the macro might ultimately look like this: 

{let [] SOMECELL,VARI} 

The rule for using the brackets applies to all command lan­
guage keywords. If the macro command 

{put []SOMEBLOCK,O,O,MYCELL} 

were in a library, it would place the contents ofMYCELL, which 
would be referenced in the library spreadsheet, into the first 
cell of the block named SO MEBLOCK in the active spreadsheet. 

The menu command 

{menubranch []\MENU3} 

would branch to a menu in the active spreadsheet. If the macros 
in that menu made other branches, those branches would be to 
macros in that spreadsheet, not the originating macro library. 

On the other hand, a library macro that makes a subroutine 
call to a macro in the active spreadsheet will have control 
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returned to it when the subroutine has finished. For example, 
the macro 

{[]\MY_MACROHbranch \NEXT_MACRO} 

calls the subroutine named \MY_MACRO in the active spread­
sheet. When that macro has finished, control will return to the 
library spreadsheet, and execution will continue with the branch 
to \NEXT_MACRO. 

You can see why you should exercise a little caution and do 
plenty of testing when you create a macro library that includes 
macro command keywords. 

With a little practice, you will find that macros complement 
just about any spreadsheet you create, whether it is a simple key­
board macro that automates a print routine or a huge macro 
library that automates a complete accounting system. 

This chapter completes the discussion of Quattro Pro's 
spreadsheet tools. In the final chapter, you will learn about the 
many configuration options you have for tailoring Quattro Pro 
to your own needs and taste. 
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THIS CHAPTER EXPLAINS HOW TO USE THE COMMANDS 
on the Options menu to tailor Quattro Pro to your needs. That 
menu is divided into two groups: system and global. You adjust 
the system commands to change the program-wide defaults for 
Quattro Pro, and you change the global commands to change 
the defaults for any spreadsheet. The global settings have been 
discussed in detail in previous chapters. 

Following is a list of the global commands that appear on the 
Options menu, with the chapter in which each was discussed: 

Formats-Numeric Format Chapter 6 

Formats-Align Labels Chapter 3 

Formats-Hide Zeros Chapter 6 

Formats-Global Width Chapter 6 

Recalculation Chapter 4 

Protection Chapter 3 

The only system command that will not be covered here is the 
Options-Graphics Quality command. It was discussed exten­
sively in both Chapters 6 and 7. 

APPLYING SYSTEM 
AND GLOBAL SETTINGS 

You can save the current settings for the system commands by 
using the Options-Update command. This makes them the set­
tings for future sessions of Quattro Pro. 

The current global settings, however, are saved only with the 
spreadsheet that was active when the changes were made (as­
suming you save the spreadsheet to disk). No other spread­
sheets are affected by the changes. When you later retrieve that 
spreadsheet, those global settings will once again be in effect for 
it and it alone. 

As discussed in Chapter 6, you can use the global command 
Options-Formats-Numeric Format to specify the format that 
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• To enter an upper 
... ASCII character, 
such as the British 
pound sign, hold down 
the Alt key and type the 
decimal equivalent 
using the numeric 
keypad. Type 156 for 
the pound sign. 

• The Quattro Pro 
... manual states that 
the Print-Layout­
Update command saves 
not only the current 
print settings, but also 
all the system defaults. 
However, it appears that 
this command saves only 
the print settings. If you 
want to save your system 
settings, you should spe­
cifically use the Options­
Update command. 

will be used for all cells in the current spreadsheet. You might 
change it from the default, which is General, to Fixed with two 
decimal places. 

However, you can use the local command Style-Numeric For­
mat to apply a format, such as Currency with zero decimal 
places, to a block of cells. The Currency format would override 
the Fixed format that was specified in the global command. 
When you save the spreadsheet, both the global format style for 
the entire spreadsheet (Fixed) and the local format for the 
block of cells (Currency) will be saved as well . 

By default, a number in a cell that has the Currency format 
will be displayed with a preceding dollar sign, such as $45. You 
can use the system command Options-International-Currency 
to change the dollar sign to another character. You might choose 
the British pound sign (£45), for example. This change will af­
fect the Currency format in all active spreadsheets. If you retrieve 
a spreadsheet from disk, any cells with the Currency format will be 
displayed with the pound sign instead of the dollar sign. 

The changes you make with the local and global commands 
are saved with the spreadsheet that contains them. The system 
command settings, however, are retained only for the current 
Quattro Pro session, unless you save the current system settings 
with the Options-Update command. 

SAVING SYSTEM DEFAULTS 
The system defaults are stored in the Quattro Pro program files 

QUATTRO.MU and RSC.RF. Each time you load Quattro Pro, it 
configures itself based on the information stored in those files. 

It has been noted more than once in this book that because 
the Update command saves all system settings, you should in­
voke it only when you know exactly which settings you have 
changed since loading the program. Therefore, the best way to 
save your system settings is to load Quattro Pro, make the adjust­
ments, and then issue the Options-Update command. This is a 
wise course of action, even ifitmeans that you will first have to save 
your spreadsheet, exit to DOS, and then reload Quattro Pro. 



• A math coproces­
... sor is a secondary 
computer processor 
that handles only math­
ematical calculations. 
Because it is special­
ized, it calculates many 
times faster than the 
main processor in your 
computer. Math chips 
are not inexpensive, 
but they may be worth­
while for those who do 
intensive math or vec­
tor graphics work on 
their computers. 
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To provide yourself with a little insurance, you should make 
backup copies of the two original program configuration files 
before you save any new defaults. Simply copy them under new 
names within the Quattro Pro subdirectory. For example, you 
could use the Edit-Duplicate command in the File Manager or 
the COPY command from the DOS prompt and change their 
names to QUATIRO.MUI and RSC.RFl. 

If you save your Quattro Pro system defaults and then realize 
that you inadvertently saved many that you did not want, you 
can copy your backup files back to their original names. Again, 
use the Edit-Duplicate command in the File Manager or the 
COpy command from the DOS prompt. 

SPECIFYING YOUR HARDWARE 
Quattro Pro can usually detect the hardware environment in 

which it exists. In most cases, it knows how much conventional 
and expanded memory your computer has, whether there is a 
math coprocessor installed, the type of video adapter it is using, 
and whether a mouse is being used. However, there are some 
devices, such as your printer, that cannot be detected. Quattro 
Pro therefore must be told the brand and model of printer you 
are using . 

The Options-Hardware menu offers two commands, Screen 
and Printers, which you will access only occasionally because 
those devices do not change once you have installed and 
defined them for Quattro Pro. It also has three displays that tell 
you how much memory is available in your computer and 
whether or not it has a math coprocessor. 

WATCHING THE MEMORY DISPLAYS 

You will frequently refer to the two memory displays on the 
Hardware menu: Normal Memory and EMS. Normal Memory 
refers to the 640K (maximum) of conventional memory that all 
DOS computers have. It is the memory in which all standard DOS 
programs are run. Invoke the Options-Hardware command, 
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• Later in this chap­
~ ter, expanded and 
conventional memory 
are discussed in rela­
tion to the Options­
Other-Expanded 
Memory command. 
That command lets you 
allocate different types 
of spreadsheet data to 
expanded memory so 
that you can fine tune 
Quattro Pro and 
balance its capacity 
against its speed of 
operation. 

and you will see the amount currently available in your system. 
If your computer has the usual 640K of normal RAM, you will 
probably have about 350K left for spreadsheets after you load 
Quattro Pro . 

The EMS display shows how much expanded (EMS) memory 
your system currently has available. This type of memory goes 
beyond the normal 640K that can be accessed by DOS. Quattro 
Pro can use EMS memory for storing your active spreadsheets, 
but it cannot run its own program code there. 

SETTING THE SCREEN PARAMETERS 

The Options-Hardware-Screen command offers several 
selections for adjusting the Quattro Pro display. On a standard 
computer, you may never have to access this menu because 
Quattro Pro can detect the type of display adapter. But there will 
be occasions when it will be necessary to make manual adjust­
ments. For example, your portable computer may be using a 
standard video adapter, such as eGA or EGA, with a nonstan­
dard display. Quattro Pro will detect the adapter but not the dis­
play itself. 

The Screen Type command offers a menu of the available 
video drivers with which Quattro Pro can work. The first item on 
the list is Autodetect Driver, which is the one you will use unless 
you are having a problem with Quattro Pro and your monitor. 

For example, you might have a video card that is supposed to 
be Hercules compatible, but that Quattro Pro detects as a plain 
monochrome card (nongraphics). It will therefore not allow 
you to display graphs on your screen. In that case, you could 
select Hercules from the Screen Type menu to tell Quattro Pro 
that your video card acts like a Hercules card. If that takes care 
of the problem, you will want to save this new setting for all fu­
ture sessions of Quattro Pro. 

Some video cards offer more than one resolution setting, and 
you can use the Options-Hardware-Screen-Resolution com­
mand to adjust your display. You will usually not need to adjust 
this because Quattro Pro picks the best resolution for the job. 



• Don't confuse the 
.. two printers listed 
on the Printers menu 
wi th the text and 
graphics prin ters that 
you can access on the 
Print menu. The Print 
command always sends 
your output to the 
same physical prin ter­
it just uses one of two 
different modes, text or 
graphics. 
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The Options-Hardware-Screen-Aspect Ratio command lets 
you adjust the screen aspect ratio (the scale of its width to its 
height) that Quattro Pro uses when it works in graphics mode. 
You may need to use this command if you have a portable com­
puter that has a screen that is proportionally wider than normal, 
and your pie graphs look more like football graphs. 

Invoke the Aspect Ratio command, and the screen will be put 
into graphics mode with a circle in the center. If Quattro Pro is 
working well with your video system, the circle will be round. If it 
is not round, use the t or J,. key to adjust the circle's aspect ratio. 
When it looks round, press .J to return to the spreadsheet. Then 
use the Update command to save this change as the system default. 

The last command on the Screen menu is CGA Snow Sup­
pression, which by default is set to Off. Try changing this to On 
if you have a CGA video adapter and the screen flickers no­
ticeably when you scroll in Quattro Pro. 

DEFINING YOUR PRINTERS 

When you installed Quattro Pro, you answered questions 
about your computer's printer, and that information was used 
to set the options on the Printers menu. If you change print­
ers or need to refine your selections, choose the Options­
Hardware-Printers command to adjust the printer options . 

To select a new prin ter or change the settings for your curren t 
printer, choose either the 1st Printer or 2nd Printer command. 
Both options offer a menu with the following choices: 

• Type of Printer: Choose the printer's brand and model. 
You can also select the graphics resolution, but keep in 
mind that the higher the resolution (more dots per 
inch, dpi) , the slower the printing process will be. 

• Device: The port to which the printer is connected. 
This is generally either Parallel-l (your parallel printer 
port) or Serial-l (your first serial port). 

• Baud Rate, Parity, and Stop Bits: If you are using a serial 
printer, you can specifY the serial communications 
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parameters of baud rate, parity, and stop bits. Usually, 
you will not have to adjust these, but if you are having 
printing problems, refer to your printer manual to see 
what these settings should be. Then adjust them ac­
cordingly in Quattro Pro. 

Once you have defined a printer, choose Quit from the menu 
to return to the Printers menu. If you have two printers selected, 
you can use the Default command to select one of them as the 
default printer. You may change the default printer frequently 
if you use each of the two printers for different types of print­
outs. For example, if your second printer is a color printer, you 
might make it the default when you print graphs. 

The other choices on the Printers menu allow you to fine 
tune your selections: 

• Plotter Speed: If you are using a plotter, this command 
specifies the speed at which Quattro Pro will print. By 
default this is set to 0, meaning that no adjustments 
will be made, and the plotter will run at its preset 
speed. Change this setting from 1 (slow) to 9 (fast) to 
allow for printing to different types of media or with 
differen t types of pens. 

• Fonts: Specify the type of font cartridge in your laser 
printer and whether or not Bitstream fonts should be 
scaled in your graphs (see below). 

• Auto LF: By default this is set to No. Change it to Yes 
only if you are having problems printing. Refer to your 
printer manual. 

• Single Sheet: If your printer does not use continuous 
feed paper, change this setting to Yes. When printing, 
Quattro Pro will prompt you to insert a new piece of 
paper after every form feed. 

The Fonts option on the Printers menu offers the two choices 
LaserJet Fonts and Autoscale Fonts. Laser printers can use font 
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cartridges, which provide several different fonts from which to 
choose. To tell Quattro Pro which cartridge your printer is 
using, follow these steps: 

1. Choose the Options-Hardware-Printers-Fonts-Laser­
Jet Fonts command. 

2. Choose either Left or Right to specify which cartridge 
you will be defining for your laser printer. 

3. Select the cartridge from the list that is offered. You 
will be returned to the Printers menu. 

The Autoscale Fonts option on the Fonts menu determines 
how Quattro Pro treats Bitstream fonts in your graphs when you 
change the size of the graph. Remember that you select fonts by 
size, such as 8 points for a small font or 18 points for a large one. 

But a graph has no absolute dimensions. You can change its 
size in the Graph Annotator or when you are printing it (by 
specifying how large the graph should be on the page) . In order 
to give you this flexibility, Quattro Pro automatically scales the 
fonts you have included to match the size of the graph. 

By default, the Autoscale Fonts option is set to Yes. If you 
specify an I8-point font for a graph's title, and then print the 
graph so that it is only 4 inches wide by 3 inches tall, Quattro Pro 
will automatically reduce the size of the font in the title to keep 
it in proportion to the graph. 

If you want to retain precisely the font size that you choose for 
graph text, set the Autoscale Fonts option to No. 

SETTING COLORS 
If you are using a color video display, Quattro Pro offers a 

range of colors for many of its screen components, which can be 
changed with the choices on the Options-Colors menu. This 
menu lists all the structural components of Quattro Pro: Menu, 
Desktop, Spreadsheet, Conditional, Help, and File Manager 
(you can also change the colors of the File Manager with its own 
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ta' Don't try to select 
the Input Line op­

tion from the Spread­
sheet menu by typing 
its first letter, I. Many 
items on the Color 
menus share the same 
first letter. You could 
easily end up changing 
the colors for the wrong 
portion of the screen. 

Options-Colors command). Each choice brings up another 
menu that lists all the components of the item. 

Next to each component is its current color setting. For ex­
ample, you might see White on Blue next to Spreadsheet­
Frame, or Black on White for Menu-Text. 

If you have a monochrome system, your choices will be 
limited. All the Color commands will be available, but your 
choices of colors will consist only of Normal, Bold, Underline, 
Inverse, and Empty. 

Follow these steps to change the color of the input line (we 
won't save this change with the Update command, however). If 
you have a monochrome system, your color choices will be 
limited to the five attributes listed above. 

1. Invoke the Options-Colors-Spreadsheet command. 

2. Move the highlighter to the Input Line option and 
press ...1, or click on that choice with your mouse. 

You will see a color palette from which you can choose the 
color you want for the input line. This is the same palette that 
appears when you are changing any of the colors in Quattro 
Pro. The current color of the input line is indicated by a small 
rotating line. 

Figure 18.1, although in black and white, shows the layout of the 
menus and color palette. You can see the rotating line near the 
center of the top row of the palette, indicating that the input 
line is currently white on black, as you can also see in the menus 
to the right of the Input Line choice. 

3. Use the arrow keys to highlight the second color in 
the bottom row of the palette, and then press.J (or 
click on that color with your mouse) . 

The palette will disappear, and the Input Line choice on the 
Spreadsheet menu now shows that its current color is Blue on 
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Edit Style Graph Print Database 

3Jldlliny 
Drawn Lines 
Quit 

NJlil~ un Bldl,;k 
White on Black 

Figure 18.1: Selecting a color for the input line from the color palette 

White. If you wanted to retain this color for all future sessions of 
Quattro Pro, you would now use the Options-Update command. 

GUIDING YOUR WAY WITH CONDITIONAL COLORS 

Besides being able to create pleasing displays by changing the 
colors of Quattro Pro's various components, you can also use col­
ors as signals. 

The Options-Colors-Conditional menu offers some very inter­
esting color choices that let you identify numeric values in the 
spreadsheet. For example, you can specify a range between a low 
and a high value, and any numbers that fall outside this range 
will be given a different color. Before these colors take effect, 
however, you must first enable the conditional colors with the 
Conditional-On/Off command. By default they are disabled. 

The following options appear on the Conditional menu: 

• On/Off: By default, all the options on the Conditional 
men u are turned off. Set this to Enable in order to 
have them take effect. 
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• ERR: Cells with results equivalent to @ERR. By default, 
these are red on black. 

• Smallest Normal Value: The lowest value in the accept­
able range. 

• Greatest Normal Value: The highest value in the ac­
ceptable range. 

• Below Normal Color: The color for cells whose con­
tents fall below the smallest normal value. 

• Normal Cell Color: The color for cells whose contents 
fall between the smallest and greatest normal values. 

• Above Normal Color: The color for cells whose con­
tents fall above the greatest normal value. 

The numbers you enter for the smallest and greatest normal 
values are saved with the current spreadsheet, and in that sense 
are more like global settings. The colors you select for numbers 
that fall outside the normal range, however, are saved as system 
defaults, not with the spreadsheet. 

Three options on the Colors-Spreadsheet menu can also 
help you find your way about the spreadsheet: 

• Titles: Cells that are locked as titles with the Window­
Options-Locked Titles command. 

• Unprotected: Cells that you have unprotected with the 
Style-Protection-U n protect command. 

• Labels: Cells that contain labels. Change this from its 
default color to differentiate labels from numeric 
value cells. 

RESEITING THE COLOR PALETTE 

When you have adjusted, revised, and played with Quattro 
Pro's colors so that the spreadsheet now looks like an interior 
decorator's nightmare, don't worry. You can change all the 



• This style would 
.. require a much 
wider column than the 
default style that uses 
the dollar sign. 
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colors back to their factory defaults by using the Options-Col­
ors-Palettes command. This command has three choices; use 
the one appropriate to your computer's video adapter and mon­
itor: 

• Color: Both your video adapter and monitor are color. 

• Monochrome: The video adapter is either standard 
monochrome or a Hercules graphics card. 

• Black & White: The video adapter is color with a black­
and-white display; this is often needed on portable or 
Compaq computers. 

If you reset the colors to their defaults, you can then save 
them for future sessions with the Options-Update command. 

CHANGING THE 
INTERNATIONAL SETTINGS 

Quattro Pro's Options-International command offers the 
choices Currency, Punctuation, Date, and Time. It also includes 
the options Use Sort Table, LICS Conversion, and Overstrike 
Print. 

In the beginning of this chapter, the Currency command was 
used to demonstrate the effect of system settings on the local 
and global settings within a spreadsheet. Changing the Cur­
rency option, or any of the other options on the International 
menu, will affect all spreadsheets in Quattro Pro. 

The Options-International-Currency command changes the 
character that is displayed for a cell that you have formatted as 
Currency with the Style-Numeric Format command. You spec­
ify one or more characters (the $ is the default) and whether the 
characters should precede or follow the number in the display . 

For example, you could specify the word Dollars (with a pre­
ceding space) as the text and Suffix for its position in the dis­
play. The number 245 would appear as: 

245.00 Dollars 
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The Options-International-Punctuation command offers a 
list of eight choices, which let you specify the character used as 
the decimal point (a period by default), the separator between 
thousands in a numeric display (comma), and the separator 
between arguments in @ functions and macro commands 
(comma, period, or semicolon) . 

For example, here are the first three items on the Punctua­
tion menu (the separator used in @ functions is illustrated 
within the parentheses): 

A. 1,234.56 (al,a2) 

B. 1.234,56 (a1.a2) 

C. 1,234.56 (al;a2) 

Option A is the default. Keep in mind that the only time the 
separator between thousands appears in the display is when you 
have formatted a cell with either the Currency or Comma formats. 

On the other hand, the character you select for the decimal 
point is the one you must use when you enter a decimal fraction. 
If you use a different character, Quattro Pro will beep and reject 
your entry. 

The Date and Time choices on the International menu deter­
mine the style that will be used for the International numeric 
formats. There are two such formats on the Style-Numeric For­
mat-Date menu: one is called Long International and the other 
is called Short International. 

By default, the two International date formats look like this 
for the date January 31,1992: 

01/31/92 

01/31 

The Style-Numeric Format-Date-Time menu also has these 
two styles, although they describe a time, not date, format. The 



• The Database­
.. Sort-Sort Rules­
Label Order command 
offers the two choices 
Dictionary and ASCII. 
Choosing Dictionary 
produces the same sort­
ing order as using the 
International sort table. 
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Long and Short styles look like this for the time 2:30 and 10 sec­
onds in the afternoon: 

14:30:10 

14:30 

The Options-International-Use Sort Table command allows 
you to change the order in which Quattro Pro sorts your data 
when you use the Database-Sort command. This command ac­
cesses what are known as sort table files, which have an SO R file 
extension. Borland's database program, Paradox, also uses SO R 
files to determine its sorting order. 

The Use Sort Table menu lists all the SORfiles that are found 
in the Quattro Pro subdirectory. The ASCII.SOR file is the 
default sort table. When you sort a block with the Database-Sort 
command, the text entries in it will be arranged according to 
their ASCII value. In that order, numerals come before letters 
and uppercase letters precede lowercase ones . 

The sort table file INTL.SOR (International) causes data to 
be sorted in a dictionary fashion where, for example, uppercase 
A and lowercase A are sorted next to one another. Numerals still 
precede the letters of the alphabet. This provides a more ap­
propriate order for data that contains characters beyond those 
used in the English alphabet. 

The two other sort table files offered on the Use Sort Table 
menu are NORDAN.SOR (Norwegian and Danish) and SWED­
FIN.SOR (Swedish and Finnish). Each provides an order that is 
similar to the effects of the International sort table, but is also 
proper for those characters unique to the language. 

The LICS Conversion option on the Options-International 
menu allows you to specify how Quattro Pro should handle 
characters from the Lotus International Character Set, known 
as LICS, when you retrieve a Lotus 1-2-3 spreadsheet. 

LICS consists of256 characters, each of which is identified by 
a unique number, just as ASCII characters are. In fact, the first 
128 LICS and ASCII characters are identical. But the second 128 
characters, which make up the extended character set, are not 
always identical. 



584 
CH.18 

I~I If you are using a 
eGA or Hercules 

graphics card, you will 
have only one op­
tion, 80x25. 

Quattro Pro normally works with the ASCII character set. By 
default, the LICS Conversion option is set to No, so that when 
you retrieve a WK.1 file into Quattro Pro, any LICS characters 
are translated into their equivalent ASCII character (as Quattro 
Pro version 1 handles them). If you set the LICS Conversion op­
tion to Yes, any incoming LICS characters from a 1-2-3 file are 
displayed as they would appear in Lotus 1-2-3. 

It does not matter how the LICS Conversion option is set 
when you save your spreadsheet in the WK.1 format. The char­
acters are always saved as the proper LI CS characters. 

The last option on the Options-International menu is Over­
strike Print. Some printers (generally older ones) can print only 
standard alphanumeric characters. They cannot print accented 
letters, for example. Set the Overstrike Print option to Yes, and 
Quattro Pro will be able to print many of the otherwise unprint­
able characters. It does so by printing both the letter and accent 
in the space of a single character. 

CHANGING THE DISPLAY MODE 
Depending on the capabilities of your video adapter, you can 

change the output of your display with the Options-Display 
Mode command. For example, on a computer with a VGA video 
card, the Display Mode command offers these standard choices: 

A: 80x25 

B: Graphics Mode 

C: EGA: 80x43 

D: VGA: 80x50 

By default, Quattro Pro uses the 80x25 mode, which is the 
standard display on DOS computers. This provides 80 charac­
ters across the screen and 25 lines. 

The EGA and VGA options are also text modes, but they use 
a smaller font and therefore fit more lines on the screen. If you 
find yourself getting lost in your spreadsheet, it may be helpful 
to use one of these extended screen modes. 
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Many specialized VGA display adapter cards were added with 
Quattro Pro version 2. They are listed on the Options-Display 
Mode menu under their brand name. For example, you will see 
ATI VGA Wonder, STB PowerGraph VGA, Video-7 VRAM VGA, 
and others. If your computer has one of these video cards, or a 
card that can emulate one of them, you can choose from several 
other display modes. 

For example, if you have a Video-7 VGA card, select it from 
the Options-Display Mode menu. You will be offered a second 
menu with a list of specialized text display modes. These include 
80x60, 100x60, 132x25, 132x28, and 132x43. You can choose one 
of them to set a new display mode for your screen. Figure 18.2 
shows the screen when it is running in the 132x43 mode. 

In this mode, more than three times as many cells are visible 
than in the normal 80x25 mode. Whether you prefer this dis­
play depends somewhat on the quality of your monitor and the 
resiliency of your eyes. Nonetheless, using one of the extended 
modes will give you a broad overview of your spreadsheet. 

Note that this and the other extended modes are text, not 
graphics, even though the tiny fonts and huge expanse of screen 

Figure 18.2: The spreadsheet when using the VGA 132x43 text mode display 
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may seem far from what you consider a text display. There are 
two ways to tell that the screen is still in a text mode: 

• If you have inserted any graphs in to the spreadsheet, 
they will not be visible, but will appear as highlighted 
boxes, as they do in the standard 80x25 mode. 

• The screen response is still very fast when you move 
the cursor and scroll the screen. 

There may be several text modes available on your video 
display, but there is only one graphics mode. In Chapter 12, 
you learned that you can display graphs within your spread­
sheet by choosing the Graphics Mode option from this menu. 
Quattro Pro runs a lot slower in graphics mode, so in general, 
you will probably choose one of the text modes. 

The type of video adapter that Quattro Pro automatically 
detects determines the options that appear on the Display Mode 
menu. Therefore, if you are using a VGA video card, for ex­
ample, and you do not see the choices shown above, Quattro 
Pro may be having difficulty detecting your video adapter. In 
that case, try using the Options-Hardware-Screen-Screen Type 
command and change it from Autodetect to VGA (or whatever 
style of card you are using). Return to the Options-Display 
Mode command, and you should see the four choices listed above. 

SETTING THE STARTUP OPTIONS 
There are several startup configuration settings that you can 

adjust and save as the defaults. In Chapter 8, you learned that 
Quattro Pro will automatically load a spreadsheet with a speci­
fied name when the program is first loaded. In Chapter 16, you 
learned about the autoexecuting macro, which Quattro Pro will 
automatically run each time it loads a spreadsheet that contains 
the specially named macro. 

To configure Quattro Pro's startup options, you adjust the items 
on the Options-Startup menu. One command on this menu is 
of particular importance, especially if you are working in close 
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quarters with others. You can use the Options-Startup-Beep 
command to turn off any beeps, chirps, or buzzes that Quattro 
Pro sounds when you make an error, select a file in the File Man­
ager, and so on. Once these signals are silenced, however, you 
must pay closer attention to the screen and be on the alert for error 
messages; otherwise, you may find yourself in for difficulties. 

Another command on the Startup menu, Edit Menus, lets 
you create custom menu trees. 

SPECIFYING THE FILE OPTIONS 

All the file-related commands on the Options--Startup menu 
have been mentioned in Chapters 8 and 16. We will briefly re­
view them here. 

SEITING THE DEFAULT 
DIRECTORY FOR YOUR SPREADSHEETS 

Each time you load Quattro Pro, it uses the same subdirectory 
as its default for your spreadsheet files. You can specify which di­
rectory this should be by using the Options-Startup-Directory 
command, which prompts you for a drive and subdirectory. You 
must specify a valid location, and then use the Options-Update 
command if you want this directory to be retained as the default 
for future sessions with Quattro Pro. 

The global counterpart to this command is the File-Directory 
command, which you can use to change the default directory for 
the current session of Quattro Pro. 

Instead of naming a specific directory for Quattro Pro to use 
each time it loads, you can have it always look to the directory 
that was current at the time it was loaded. You do this by enter­
ing a single period as the directory to use in the Options-Start­
up-Directory command. 

Later, from the DOS prompt, you can make a data directory 
that contains your spreadsheets the default DOS directory, and 
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• If you are running 
... Quattro Pro via 
the Paradox Access, the 
Autoload File com­
mand is ignored. This 
is true whether or not 
you have enabled the 
Database-Paradox 
Access-Autoload 
command. 

then load Quattro Pro simply by typing Q. Quattro Pro will load 
and use the current data directory as its default. 

In order to load Quattro Pro from any directory on your hard 
disk, you must include the Quattro Pro subdirectory in your 
DOS path. If your path is already too long and you don't want 
to add Quattro Pro to it, you can still load the program without 
first changing to its subdirectory by including Quattro Pro's 
location within the command to run it. For example, if it is lo­
cated on your C drive in a subdirectory named QPRO, you 
would type this at the DOS prompt: 

C:\QPRO\Q 

NAMING THE AUTOLOAD FILE 

Chapter 8 discussed Quattro Pro's autoload spreadsheet 
name. Each time you load the program, it looks in the default 
directory for a spreadsheet with the special autoload name. If it 
finds it there, it immediately loads the spreadsheet. 

By default, Quattro Pro searches for a spreadsheet named 
QUATfRO.WQ1, but you can change the search name with the 
Options-Startup-Autoload File command. 

NAMING THE STARTUP MACRO 

Chapter 16 demonstrated the use of the autoload macro. 
Each time you load a spreadsheet, Quattro Pro checks to see if 
the spreadsheet contains a macro with the special autoload 
block name. If it finds such a name, it will then run the macro. 
By default, this name is \0 (backslash zero), but you can change 
it with the Options-Startup-Startup Macro command. 

NAMING THE DEFAULT FILE EXTENSION 

If you don't specify a file extension when you are saving a 
spreadsheet, Quattro Pro will append the extension WQ1 to 
the file name. You can change this default extension with the 
Options-Startup-File Extension command. 
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You would normally not want to change the WQ1 extension 
because it serves to identify a spreadsheet as having been cre­
ated by Quattro Pro. But you may find occasions where a an­
other default extension will be a great convenience. 

For example, if you are creating many spreadsheets in 
Quattro Pro that will later be imported into Lotus 1-2-3, you 
could change the file extension to WK.1. You could then save 
each spreadsheet without specifying the extension, and let 
Quattro Pro do it for you. But even in a case such as this, you 
would probably not use the Options-Update command to save 
this extension as the system default. 

CHOOSING A MENU SYSTEM 

Quattro Pro is a very accommodating program, and perhaps 
its most flexible feature is its menu interface. When you load 
Quattro Pro, it configures its menus by loading the menu file 
QUATfRO.MU. This file contains all the menus in the pro­
gram, as well as some of the system defaults. 

You can change to any custom menu tree you've created by 
using the Options-Startup-Menu Tree command. The com­
mand reads the disk and offers you a list of all the menu files it 
finds (those with an MU extension). You simply pick the one 
you want, and in an instant you will be using that menu tree. 

When you load another menu tree, the system defaults from 
its MU file are also loaded. If you later change a system setting 
in Quattro Pro, and then use the Options-Update command, the 
current settings will be saved to the current MU file. If you want 
that change to affect more than one menu tree, you will have to 
make the same change while using each of the menu trees. 
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Recording or writing macros in the logical style is more effective 
than using keystroke macros, because they can be used with differ­
ent menu trees. 

Before you start experimenting with other menu trees, you 
might write the following logical macro as a simple safety net: 

{/ Startup;Menus} 

No matter which menu tree you are using, this macro calls up 
the list of available menu files. Without it, you might have trou­
ble finding the appropriate command on the custom menu tree 
to return to the Quattro Pro default menu tree. 

PROGRAMMING 
THE MOUSE PALETTE 

If you have installed your mouse software and mouse, when 
you load Quattro Pro, you will see the mouse palette along the 
right side of the spreadsheet. As mentioned in Chapter 1, you 
can program the buttons on this mouse palette. 

The mouse palette consists of the nine icons, or buttons, on 
the right side of the screen below the two-arrow zoom icon. The 
first two buttons on the palette are not programmable: 

• The question mark (?) calls the Quattro Pro Help sys­
tem, just as though you had pressed Fl. 
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• In the button with the four arrows and the word End, 
you can click on one of the arrows, and the cell selec­
tor will be moved as though you had pressed End and 
the corresponding arrow key. 

You can program each of the other seven buttons to type any 
keystrokes or invoke any Quattro Pro menu or macro com­
mand. The first four buttons are already programmed: 

• Esc: Escape key 

• .J: Enter key 

• Del: Delete key 

• @: Functions key, Alt-F3 

As an example, let's change the meaning of the fifth button to per­
form what could be a frequent task: split the screen horizontally, 
unsynchronize the panes, and move the cell selector to the 
lower pane. Follow these steps: 

1. Invoke the Options-Mouse Palette command. 

2. From the list of the seven buttons that is offered, 
choose 5th Button. 

3. Choose Text from the menu that is offered. 

4. Press Escape to clear the existing text (the numeral 5 
with a preceding and following space). You are al­
lowed to enter up to three characters, which will be 
used as the text on the mouse button in the palette. 

5. Type WIN and press .J to signify that this is the window 
button. 

6. Choose Macro from the menu. 

7. Press Escape to clear the existing macro, the {beep} 
command. You can enter up to 25 characters that will 
be executed as a macro when this button is clicked. 

8. Enter the macro /woh/wou{window} and press .J. 



592 
CH.18 

• We are using a 
.. keystroke macro 
because the equivalent 
logical macro would re­
quire 49 characters. 

• Quattro Pro does 
.. not refresh the 
screen during macro ex­
ecution, but when you 
are using the macro de­
bugger, all screen activity 
is shown. If it were not, 
the debugger would 
not be very practical. 

9. Choose Quit three times to return to Ready mode . 

You will notice that the fifth mouse button now displays the 
WIN label. It is ready to be used. 

10. Move the cell selector to one of the rows near the mid­
dle of the screen. 

11. Move the mouse pointer to the WIN button and click 
on it. 

In a flash, the window will split horizontally, the panes will be un­
synchronized, and the cell selector will jump to the bottom pane. 

As with all the other system commands, you must use the 
Options-Update command to retain the changes you make to 
the mouse palette. 

SETTING THE CHOICES ON 
THE OPTIONS-OTHER MENU 

The items on the Options-Other menu include Undo, 
Macro, Expanded Memory, Clock, and Paradox. You use the 
Undo command to enable or disable the Edit-Undo command 
(Alt-F5), discussed in Chapter 3. 

TURNING OFF THE DISPLAY FOR MACROS 

Macros execute so quickly that the screen can become a con­
fusing blur of activity. This constant rewriting of the screen not 
only tends to distract the user, but it also slows down the macro. 

The Options-Other-Macro command lets you choose which 
areas of the screen should not be rewritten during macro execu­
tion. The choices are Both, Panel, Window, and None. The 
default setting is Both, so that Quattro Pro freezes the entire 
screen while a macro is executing. 

If you select None, the entire screen is rewritten whenever 
a macro command induces any activity on it, such as selecting a 
menu or moving the cell selector. 



I~I If you're not sure 
whether Quattro 

Pro is successfully ac­
cessing your computer's 
expanded memory, run 
the program named 
EMSTEST.COM, which 
is located in the Quat­
tro Pro program 
subdirectory. 
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The other two commands, Panel and Window, have equiv­
alent macro commands. During macro execution, the macro 
command {paneloff} freezes the display of the input line, 
menus, and status line; and {windowsoff} freezes the main body 
of the screen. Therefore, these two macro commands are not 
really needed because the screen is frozen by default. 

You may at times want the screen refreshed during macro ex­
ecution, perhaps so that it behaves like a Lotus 1-2-3 macro. In that 
case, use the Options-ather-Macro command to disable only that 
portion of the screen that you do not want refreshed. For example, 
choosing Window will disable the display for the window but allow 
the display of the menus, input line, and status line. 

ALLOCATING THE 
SPREADSHEET TO EXPANDED MEMORY 

If your computer has EMS memory, Quattro Pro will use it for 
storing all or part of each open spreadsheet. By default, it stores 
only spreadsheet data in EMS memory; the formatting com­
ponents are kept in normal (conventional) memory. Because 
accessing data in EMS memory is slower than retrieving the 
same data from normal memory, splitting a spreadsheet be­
tween the two types of memory provides a reasonable balance 
between speed and capacity. 

The Options-ather-Expanded Memory command is by 
default set to Spreadsheet Data. If you are working on many 
spreadsheets at the same time, or one or more very large spread­
sheets, you may want to set this command to Both. Thereafter, 
both the spreadsheet data and formatting information will be 
stored in EMS memory. 

You can also choose Format from the Expanded Memory 
menu to store just the spreadsheet formatting, but not its 
data, in EMS memory. You can choose None to store everything 
in normal RAM, but this will produce only a minor increase in 
Quattro Pro's speed. 

Once you have changed the Expanded Memory setting, 
in order for the change to take effect, you must close all 
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• Remember that 
~ any display of the 
current date or time on 
your computer is driven 
by your computer's in­
ternal clock. If that 
clock is not accurate, 
the display will not be 
accurate. 

• If you are working 
~ on a network, talk 
to the network ad­
ministrator, who can 
give you the informa­
tion you need for the 
Options-Other­
Paradox settings. 

open spreadsheets and then load them again. 

SETTING THE CLOCK 
Quattro Pro shows the current spreadsheet's file name in the 

status line at the bottom of the screen. With the Options­
Other-Clock command, you can choose to display the current 
date and time in the status line, as well. 

The options are Standard and International, which refer to 
the format that will be used to display the date and time. If you 
want to turn off the display, choose None. 

DEFINING NETWORK 
PARAMETERS FOR PARADOX FILES 

You can open a Paradox database file as a spreadsheet, either 
directly with the File-Retrieve or Open command or via the 
Paradox Access (as discussed in Chapter 14) . You can also query 
a database file by using the Quattro Pro Database-Query com­
mands. If you are working on a stand-alone computer without 
the Paradox Access, there is nothing more to consider. 

If you are working on a network or using the Paradox Access, 
you must provide some additional information on the Quattro 
Pro Options-ather-Paradox menu: 

• Network Type: By default, this is set to Disabled. If you 
are working on a network, specify the type (brand) of 
network you are using. If you are not on a network but 
will be using the Paradox Access, specify Other as the 
type. 

• Directory: Specify the drive and directory where the 
PARADOX.NET file is located. 

• Retries: Enter the number of seconds that Quattro Pro 
should wait before it again tries to access a previously 
locked database file. The default is 300 seconds. 
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Once you have set these options, be sure to use the Options­
Update command to save them as the system defaults. 

Although this is the final chapter, it may be just the beginning 
of your partnership with Quattro Pro. The appendix that fol­
lows covers the installation of Quattro Pro. 
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(0) Importa~t! You 
cannot sImply 

copy each of the Quat­
tro Pro disks to your 
hard disk. You must 
run the Install program 
that is on the first disk. 
Many of the files are in 
a compressed format, 
and the Install program 
decompresses them 
during installation. 

INSTALLING QUATIRO PRO IS A SIMPLE PROCESS IN 
most cases. There are a few decisions you will have to make during 
the installation routine, but you will most likely find the ques­
tions understandable and the choices self-evident. 

The first section of this appendix provides a quick overview 
of the installation process, which should be more than enough 
for normal installation. If you are unsure of some of the steps in 
the Install program, you have had trouble installing Quattro Pro 
previously, or you simply prefer to follow a more detailed ap­
proach, you can refer to the second section, which provides 
step-by-step guidance. 

QUICK INSTALLA.TION 
From the DOS prompt, follow these steps to start the auto­

mated installation routine: 

1. Insert the Quattro Pro Disk 1 in drive A. 

2. Change to drive A by typing A: and pressing.J. 

3. Start the Install program by typing INSTALL and press­
ing ....1. 

4. Follow the instructions on the screen and, when 
prompted by the program, replace the disk in drive A 
with the next one of the set. 

5. Before the installation routine is finished, you must 
respond to questions about Quattro Pro configuration 
for your system. 

You will then be returned to the DOS prompt, ready to run 
Quattro Pro. If you want to use a mouse with Quattro Pro but 
have not already installed it for other software on your system, 
refer to the section about installing your mouse, later in this 
appendix. 
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• On some com­
.. puters, such as 
some laptops and por­
tables, you may find it 
difficult to read the 
screens of the Install 
program. Try running 
it again, but this time 
use the parameter IB, 
for black and white: 
INSTALL/B. 

STEP-BY-STEP INSTALLATION 
For this discussion, we will assume that you are installing 

Quattro Pro on your hard disk C, and that your floppy disk is 
drive A. Just substitute another letter for either if you will be 
using another drive. 

Before you begin, make sure that you have all the Quattro Pro 
floppy disks at the ready, as you will need them all for the instal­
lation. You should also check to be sure that you have at least 3.5 
megabytes of free disk space. To do so, at the DOS prompt, issue 
the command DIR C:. 

If the last line of the directory listing indicates that you have 
more than 3 megabytes available, then you're ready to go. If you 
have less than that, you will have to delete some of the files on 
your hard disk to make room for Quattro Pro . 

1. Make drive A the default by typing A: and pressing.J . 

2. Place the first Quattro Pro disk in drive A. 

3. Run the Install program by typing INSTALL and press­
ing .J. An in troductory screen will appear, followed by 
a prompt that asks you to enter the source drive to use. 
The default will be A (or whatever floppy disk drive 
you started from) . 

4. Type in a different drive letter if appropriate, or press.J 
to accept the default entry. Next you will be asked for 
the name of the subdirectory in which you want to in­
stall Quattro Pro. The default will be C:\QPRO. 

5. To change the drive or subdirectory name, move the 
cursor down to that item on the screen, press .J, and 
type in the new destination. For example, specifying 
E:\QUATTRO will install the program on your E drive 
in a subdirectory named QUATTRO. 

6. Position the cursor on the first item, Start Installation, 
and press.J. 



(a) The more sub-
directories that 

you include in your 
DOS PATH command, 
the slower your system 
will operate whenever 
DOS is searching for a 
program file to run. 
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7. The Install program will begin copying files to the des­
tination on your hard disk. Mter the files on each disk 
are copied, the program will prompt you to insert the 
next disk, un til all the disks have been copied. 

When the files on all the disks have been copied, you will be 
asked the following questions about your system configuration: 

• Monitor Type: The Install program detects the type of 
video card you are using, but it can't detect the type of 
monitor that is connected to that card. If you have a 
color video card, you will need to specify whether your 
monitor is Color (the default) or Black and White. 

• Company Name: Press F2 and ent~r your company 
name. It will appear in Quattro Pro's log-on screen 
when you start the program. If this is your personal 
copy, you can simply enter Personal. 

• Name: Press F2 and enter your name. This will appear 
with your company name on Quattro Pro's log-on 
screen. 

• Serial #: Press F2 and enter the serial number from 
Disk 1 of the Quattro Pro disks. The number should 
look something like AB123C45678901. 

• Are you installing Quattro Pro on a network server?: If you 
are installing Quattro Pro on a computer that is not 
connected to a network, choose No. Otherwise, you 
will need to answer a few questions about your net­
work. Do not choose this option until you have spoken 
with the network administrator, who should take res-. 
ponsibility for all software installation on the network. 

• Edit A urOEXEC.BAT file?: Install is asking if you want 
it to edit your AUTOEXEC.BAT file and include your 
new Quattro Pro subdirectory in a PATH command. Al­
though this allows you to invoke Quattro Pro from any 
subdirectory on your hard disk, in most cases, it really 
isn't necessary. Instead, you should choose No for this 
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• You can always 
.. change to any 
available menu tree 
from within Quattro 
Pro by using the Op­
tions-Startup-Menu 
Tree Command. 

option. To do this, press F2 to edit the entry, and then 
select No from the menu of choices that is offered. 
Then press .J to record your choice. 

• User Interface: Instead of using Quattro Pro's default 
menu system, you can create and use a custom menu 
tree. It is recommended that you stick with the 
Quattro Pro menus for now, as these are logical and 
easy to use. If you want to try another interface, you 
can choose it from within Quattro Pro at any time. 

• Printer Manufacturer: Press F2 and select your printer's 
manufacturer from the list that is offered. 

• Printer Model: Press F2 and choose your printer's 
model from the list. 

• Printer Mode: Depending on the printer you have se­
lected, you may be offered a choice of print resolu­
tion, such as lOOxlOO, 200x200, and so on. These are 
for graphics printouts, not ordinary text. You can 
choose the highest density for now. Your graphics­
mode printouts will look their best, although they will 
take longer to print than at lower resolutions. You can 
later choose a lower density from within Quattro Pro. 

• Graphics Quality: You should choose Draft, which is the 
default. Your printouts in Quattro Pro will not be of 
the highest quality, but they will print much faster 
than if you were to choose Final quality. Again, you 
can easily change this option at any time from within 
Quattro Pro. 

• Bitstream Character Set: Quattro Pro uses Bitstream 
downloadable fonts when you print to your graphics 
printer (high-quality output). Choose whether you 
want to use the Standard U.S. or Standard European 
character set for your fonts. The European character 
set contains more characters, so its font files are about 
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20 percent larger than those containing the U.S. char­
acter set. 

• Fonts to Build: You can create a set of soft fonts that will 
be stored on disk in your Quattro Pro subdirectory. 
You can skip this step for now by choosing None. 
When you are printing in Final quality mode in Quat­
tro Pro, it will build any fonts that are needed and 
store them on disk. On the other hand, it can take as 
long as a minute to build a single font on an 8088 com­
puter, so you may want to build some fonts now. 
Having the fonts already available on disk will save 
printing time. 

Mter you have responded to the fonts prompt, you will be 
returned to the DOS prompt, ready to run Quattro Pro. 

SAVING YOUR 
CONFIGURATION FILES 

Quattro Pro saves all its system resources and defaults in two 
files named QUATIRO.MU and RSC.RF. When you are run­
ning Quattro Pro, it updates these files as you make changes to 
the configuration and default settings of the program. There 
may be times when you have made changes to Quattro Pro that 
you later realize are not only unwanted but will be difficult to 
revise. 

To avoid the inconvenience of reconstructing Quattro Pro's 
default configuration, you can provide yourself with a little 
insurance by making backup copies of QUATIRO.MU and 
RSC.RF. Just copy each of them under a new name, such as 
QUATIRO.MUI and RSC.RFl, in the Quattro Pro subdirectory. 
From the DOS prompt, use the following commands: 

COPY QUATTRO.MU QUATTRO.MUI 

COPYRSC.RF RSC.RFI 
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To return Quattro Pro to the same system configuration that 
was established when you installed the program, just copy the 
two backup files to their original names. Use the following two 
commands from the DOS prompt: 

COPYQUATTRO.MU1 QUATTRO.MU 

COPYRSC.RF1 RSC.RF 

INSTALLING YOUR MOUSE 
If you plan to use a mouse with Quattro Pro, you must first in­

stall it, which involves two steps: 

1. Physically connect the mouse to your computer. It may 
plug into a serial port on the back of your computer, 
or it may have its own interface card that you must first 
plug into an available slot inside your computer. Use 
care, and follow the manufacturer's instructions. 

2. Install the mouse software, or driver. Again, refer to the 
instructions that came with your mouse, and copy 
the necessary files to a subdirectory on your hard disk, 
such as one that you use for utility programs. 

Once your mouse is physically installed and the software is 
copied to your hard disk, you are ready to load the mouse 
software. There are two different types of mouse software. One 
type is a program file, which might be called MOUSE.COM, that 
you run from the DOS prompt. The other type is a device driver 
that can only be invoked from within your CONFIG.SYS file 
when the computer boots up. If the driver is called MOUSE.SYS 
and is stored in the UTIL directory on your C drive, for 
example, you would include the following command in your 
CONFIG.SYS file: 

device=C:\UTIL\MOUSE.SYS 
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A mouse driver such as this is loaded every time you turn on 
your computer. The first variety (program file) can also be 
loaded each time you turn on your computer if you include 
a command to call it within your AUTOEXEC.BAT file. For ex­
ample, if the software is named MOUSE.COM and is stored 
in C:\UTIL, you would include the following command in your 
AUTOEXEC.BAT file: 

C:\UTIL\MOUSE 

If your mouse does not seem to be working properly with 
Quattro Pro, you may have to adjust the mouse program 
parameters. For example, on some computers that use the 
mouse software driver from Microsoft, the mouse pointer will 
disappear in the Quattro Pro Graph Annotator and reappear in 
the spreadsheet. In that case, try using the IYparameter after 
the MOUSE command. 

If you are using the MOUSE.COM driver, at the DOS prompt, 
you would simply type 

MOUSE IY 

You can use this command even after you have already loaded 
your mouse, and the parameter will be passed to it. This is one 
of the advantages of using the mouse program. Another is that 
you can remove the mouse from memory with the command 

MOUSE OFF 

Consult the documentation that came with your mouse for 
other command-line parameters. 

Once the mouse software is loaded, it remains available until 
you either turn off the computer or run the mouse program 
with a switch that unloads it from memory. When you run Quat­
tro Pro, it will automatically detect the presence of the mouse, 
and you will see the mouse pointer on the screen. 
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? (question mark), on mouse 
palette, 19 

l?\ command (macros), 544 
" (quotation mark) 

as label prefix, 37,59 
for text values, 63-64, 99-100 

, (apostrophe) as label prefix, 
57-58 

/ (slash key) 
to access Graph Annotator, 379 
to access menus, 22, 512 

$ (dollar sign), 61 
for absolute cell reference, 87 

** (asterisks) 
on graphs, 359 
in place of numeric display, 66, 

171 
A (caret), for centering text, 58, 168 
% (percent sign), 62 
# (pound sign) 

in header or footer, 206-207 
for logical operators, 61 

& (ampersand), for joining text 
strings, 98 

@ (at sign) 
for functions, 92 
in header or footer, 206-207 

@ functions, separator for, 582 
@ Functions and Macros reference 

manual, 514, 516 
@ functions list (Alt-F3), on mouse 

palette, 20 
\ (backslash) 

in macro name, 508 
as repeating label prefix, 35, 

59,178 
in setup codes, 212 

1 (vertical bar) 
in header or footer, 206-207 
as nonprinting label prefix, 59, 

213,256-257 
I:: (vertical bar, double colons) 

print code, 184 
- (tilde) 

for exclusive search, 434 
in macros, 504 

3-D linking, 313 
35mm slides, 373 
80286 processor, 447 

Abort command, in macro 
debugger, 554 

@ABS function, 94 
absolute cell references, 61, 86-89, 

120 
function key F4 for, 88-89 
in linking formulas, 314-315 
in query, 437 
vs. relative, 44, 123 

absolute value of number, 94 
Accuracy option (Solve For 

command), 493 
@ACOS function, 94 
active cell, 7 
active corner, for anchoring, 138 
active spreadsheets, command 

language keywords and, 564 
active window, 290, 293-294 
Add option (Tools-Combine 

command), 243-245 
Additional Dual Values option 

(Optimization menu), 491 
address, of cell, 7 
Adjust Printer-Form Feed 

command, 50,198 
Advanced Math commands, 

475-491 
Align option (Adjust Printer 

command),216 
alignment 

changing for block of cells, 59 
of numbers, 64-65 
text, 402 

Alt key 
for macros, 508 
and resizing objects, 397 

ampersand (&), for joining text 
strings, 98 

anchor 
of block corner, 85 
rotating, 137-138 

AND search criteria, 434-435, 
437-438 

ANSWER table, 445 
apostrophe (') as label prefix, 

57-58 
arc cosine, 94 
arc sine, 94 
arc tangen t, 94 
area graph, 338, 340 
Arrow command (Graph 

Annotator), 384-385 
arrow keys, 12, 14 
ASCII characters, 101,572 
ASCII code 

for Escape, 212 
sorting by, 425 

ASCII files. See text files 
ASCII.SOR file, 583 
@ASIN function, 94 
asterisks (**) 

on graphs, 359 
in place of numeric display, 66, 

171 
at sign (@) 

for functions, 92 
in header or footer, 206-207 

@ATAN function, 94 
@ATAN2 function, 94 
attributes 

of graph object, 381 
of spreadsheet information 

functions, 96-97 
Auto LF (Printer menu), 576 
Auto Width option (Style-Block 

Width command), 173-175 
AUTOEXEC.BAT file 

editing during installation, 601 
mouse software in, 605 
for Paradox Access, 447 

autoexecuting macros, 510 
autoload file, naming, 588 
autoload macro name, 238 
Autoload options, for Quattro Pro 

and Paradox, 452 
Autoscale Fonts, 576-577 
averages, from database, 112 
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@AVGfunction, 95, 97 
axes. See x-axis; y-axis 

background calculation, 10, 114 
background color of graph, 362 
backslash (\) 

in macro name, 508 
as repeating label prefix, 35, 

59,178 
in setup codes, 212 

Backspace key, 13, 137 
.BAKfile name extension, 231, 233 
bar graphs, 337 

combining with line chart, 353-
354 

interior labels for, 350 
second y-axis on, 356-357 
three-dimensional, 342, 344 
width of bar on, 353 

batch files, for running Paradox 
Access, 449 

baud rate, for defining printers, 
575 

beacon cell, 315 
beep 

after database Locate com­
mand,439 

turning off, 587 
{beep} command (macros), 531, 

535,543 
bin block, 461 
binary file 

in Print-Destination menu, 217 
printing to, 223 

bit-mapped fonts, 187 
Bitstream Character Set, 602-603 
Bitstream fonts, 188, 217, 400, 577 
BKGD indicator, 9 
{blank} command (macros), 547, 

550 
block names, 85-86,120, 142-151 

cautions when using, 150-151 
for database record cells, 430-

431 
deleting, 149-150 
deletions and, 443 
displaying list of, 144 
finding, 145-146 
in formulas, 146-148 
for graph titles, 347-348 
in linking formulas, 321 
for macros, 502, 509 

for macro menus, 538 
in macros, 409, 522-523 
in macros in libraries, 563 
for printing, 199 
for sorting, 422,426 
and tables, 150,465 
Undo command and, 150 

block of cells, 131-162 
changing alignment of, 59 
copying, 131-138 
in database functions, 110 
drawing lines in and around, 

178-181 
erasing contents of, 141-142 
filling with dates, 157-158 
filling with numbers, 155-158 
finding data in, 160-162 
format for, 572 
as function parameter, 92 
highlighting, 137-138 
importing, 322 
moving, 138-141 
moving cell to corner of, 140-

141 
for printing, 197-200 
printing multiple, 199 
printing wide, 210 
referring to, 84-86 
retrieving, 242-245 
saving, 241-242 
sorting, 422-427 

block of code, playback from 
Transcript, 559 

borders of windows, 289, 299 
bottom margins, 203-204 
Bounds for Variables option 

(Optimization menu), 490 
box, for text, 402 
braces (II), for macros, 511,515, 

536 
brackets ([]), for file reference in 

macros, 564-565 
{branch} command (macros), 546, 

547 
branching, in macros, 533 
{breakoff} command (macros), 544 
breakpoints 

dearing, 556 
conditional, 556 
in macro debugger, 554-556 

broken vertical bar (I). See vertical 
bar 

buffer, for Transcript, 561 
built-in fonts, 187 
bullets, 401 

on graphs, 348 
printing, 185-186 

Calc key (F9), 18,114-115 
CALC mode indicator, 8 
calculation 

and text vs. values, 55 
of totals, 45-46 

canceling print job, 197 
CAP indicator, 9 
Caps Lock key, 8, 10, 13 
caret (I\.) 

for centering text, 58 
as label prefix, 168 

cell contents 
creating and editing, 56 
vs. display, 122 
macro commands for 

manipulating, 547, 550-551 
maximum length of, 321 
printing actual, 214-215 

@CELL function, 93, 96 
cell references. See also absolute 

cell references; relative cell 
references 

adjustment of, during insertion 
or deletion, 159 

errors in, 115 
in formulas, 82-86 
as graph title text, 347 
macro branching to, 533 
mixed, 87-88 
pointing to, 83--84 

cell selector, 7 
macro command keywords 

and,563 
moving, 12, 14-17 
moving in large jumps, 15-17 
moving with mouse, 20 

cell variables, 119-120 
@CELLINDEX function, 96 
@CELLPOINTER function, 96 
cells, 7 

active, 7 
characteristics of, 142 
copying single, 133-134 



copying single cell to block of 
cells, 134-135 

entries and operations on, 7-8 
formatting, 47 
naming. See block names 
naming several with one com-

mand,148-150 
protecting, 69-70 
seeing contents of, 117-118 
unanchoring, 137 

centering text, 58 
CGA Snow Suppression, 575 
CGA video display, 367 
CGM file format, 411 
chain of links, 318-319 
@CHAR function, 101 
character-based selection criteria, 

433-434 
check point, 557-558 
Choices key (F3), 144-147 
@CHOOSE function, 98 
CHR file name extension, 231 

CIRC indicator, 9,124 
circles (Graph Annotator), 392-393 
circular formulas, 10 
circular reference, 123-124 
@CLEAN function, 101 
clicking mouse, 19 
clip art, 406 
Clipboard, 395, 410-411 
Clipboard command (Graph 

Annotator), 382 
clock, setting, 594 
close box, 21 
{close} command (macros), 549, 

551 
closing spreadsheets, 236 
.CLP file name extension, 231, 411 
@CODE function, 101 
coefficient of determination, for 

regression analysis, 479 
color palette, resetting, 580-581 
colors, 577-581 

default setting for, 581 
of graph, 352, 362 
of grid lines, 361 
for pie charts, 355 

Colors command, in Screen 
Preview, 220 

column graphs, 341-342, 354-356 
columns, 6 

adjusting for improved display, 
176-177 

hiding, 175-176 
insertion or deletion of, 158 
locking, 301 
reformatting text entries in, 73 
titles of, 35, 428 
transposing with rows, 153-154 
width adjustment for, 171-177 

combining spreadsheets, vs. 
linking, 245 

comma and quote delimited file, 
253 

Comma format, 48, 169-171 
comma separated file, 253 
command settings, obtaining 

current value of, 113 
command-line parameters, for 

Paradox Access, 450 
commands 

backing out of, 17 
in Screen Preview, 220 

comments 
in formulas, 113 
in macros, 507, 535-537 

company name, in Install 
program, 601, I 

compound interest, 107 
compressed format, 599 
concatenation of text values, 

63-64,98,100 
conditional breakpoints, 556 
conditional colors, 577, 579-580 
CONFIG.SYS file 

mouse device driver in, 604 
for Paradox Access, 447 

configuring Quattro Pro, 571-595, 
601-603 

constant, for regression analysis, 
478 

Constant constraint terms 
(Optimization menu), 488 

{contents} command (macros), 550 
context sensitive help, 26 
continuous feed paper, 576 
contracting spreadsheet, 158-160 
Control pane of File Manager, 

270-272 
Copy command, vs. Move 

command, 138-140 
Copy command (DOS), 223, 279 
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copy to Clipboard, 410-411 
copying 

blocks of cells, 131-138 
files, 279-280 
formulas, 40 
formulas as values, 151-153 
graphs, 364-365 
lines, 36 
panesand,298 
single cells, 133-134 
with Tools-Combine com-

mand,243 
@COS(n) function, 94 
cosine, 94 
@COUNT function, 97 
criteria block, 111,428 
criteria table, defining, 433-438 
cross-foot formula, 120-121 
cross-hatching pattern, 352 
@CTERM function, 107 
Ctrl-\ key, 13 
Ctrl-Backspace, 13 
Ctrl-Break, 17 

to cancel macros, 505, 541 
to cancel printing, 197 

Ctrl-key shortcuts 
deleting, 25 
for menus, 23-25 

Currency format, 169-171,572,581 
current cell, 7 
cursor. See cell selector 
cursor movement 

in Graph Annotator, 381-382 
through Tree pane, 277 

@CURVALUE function, 113 
curved lines, 388 
CUSTOM Paradox script, 448 
cut to Clipboard, 410-411 

dashed lines, entering, 35-36 
data block, 428-431 
data entry, 37-38, 55-75 

with keyboard, 11-12 
of numbers, 38 
and Restrict Input command, 

70-72 
Data Entry command (Database 

menu),72-73 
data points 

on graphs, 349-350 
linking objects to, 411-413 

data selection, for graphs, 345-346 
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database, 419-455 
defining, 427-438 
exporting, 249-251 
extracting to external, 433 
maximum size of, 419 
structure of, 419-422 
what-if table for reporting on, 

472-475 
database functions, 110-112, 

453-455 
Database-Data Entry command, 

72-73 
Database-Query command, 428, 

438 
Assign Names, 431, 436 
Block, 429 
Criteria Table, 433 
Delete, 439 
Extract, 429, 431, 439, 440-441, 

443 
Locate, 9, 438-440 
Unique, 441, 472 

Database-Restrict Input 
command, 9, 70-72 

Database-Sort command 
Block,422,479-480 
1st Key, 423 
sort order for, 583 
Sort Rules-Numbers before 

Labels, 425 
date functions, 102-103 
@DATE function, 103-104, 152 
dates, 55, 73 

determining number for, 104 
entering, 67-68, 105-106 
filling block of cells with, 157-

158 
formats for, 105, 170 
international setting for, 582 
operations on, 67 

@DATEVALUE function, 103 
@DAVG function, 112,455 
@DAYfunction, 103 
days between dates, determining, 

104 
.DB2 file name extension, 251 
dBASE files, saving spreadsheet as, 

249 
dBASE III files, retrieving, 246 
.DBF file name extension, 251 
@DCOUNT function, 112,453-454 

@DDB function, 107 
DEBUG indicator, 9 
debugging macros, 552-557 
decimal places, in number display, 

48 
decimal point, character for, 582 
default printer, 189-190,576 
default settings. See also global 

settings 
at beginning of macro, 523-524 
for column width, 172 
for file name extensions, 588-

589 
for fonts, 190-191 
for margins, 203 
for menus, 25 
saving, 351 
for spreadsheet directory, 587-

588 
for system, saving, 572-573 

{define} command (macros), 
534-535,547 

degrees of freedom, for regression 
analysis, 479 

@DEGREES function, 94 
Delete (Database-Query 

command),439 
Delete key, 13, 142,395 

in Graph Annotator, 385 
on mouse palette, 20 

deletion 
of block names, 149-150 
with Clipboard, 410 
of contents of blocks of cells, 

141-142 
of Ctrl-key shortcuts, 25 
of database records, 442-443 
of directories, 276, 279 
of files, 279 
of objects in Graph Annotator, 

395 
of rows or columns, 158 

dependent variables, in l~near 
regression, 476 

depreciation 
double-declining balance, 107 
straight-line, 108 

descriptive text, in graphs, 332 
desktop, color of, 577 
destination block of cells, 131 
device drivers, for mouse, 604-605 

Device setting for printing, 49, 575 
Dictionary sort, 425 
dimensions, for page layout, 202 
DIR command (DOS) ,. 255, 275 
directories 

changing, 239-240, 277 
creating, 276 
default, 587-588 
deleting, 276, 279 
for network parameters, 594 
parent, 273 
setting in File Manager, 270-

271 
in Tree pane, 276-277 

disk space 
requirements for installation, 

600 
saving, 260-262 

{dispatch} command (macros), 547 
display adapters, 574, 585 
display mode, 584-586 
division by zero, 124-125 
@DMAX function, 112,455 
@DMIN function, 112 
dollar sign ($),61 

for absolute cell reference, 87 
DOS commands 

COPY, 223, 279 
DIR, 255, 275 
PATH,601 
SHARE,447,449-450 
TYPE,225 

DOS prompt 
specifying file name when start­

ing Quattro Pro from, 238-
239 

specifying macro when loading 
Quattro Pro from, 510-511 

temporary exit to, 259-260 
temporary exit to, and refresh­

ing file list, 276 
DOS wildcard characters, 271 
double-declining balance 

depreciation, 107 
downloadable fonts, 188-189 
draft printing, 189 
dragging mouse, 18 
drawing pad (Graph Annotator), 

381-382 
drawing toolbox (Graph 

Annotator), 382-383 



drives 
changing, 239-240 
setting in File Manager, 270-

271 
@DSTD function, 112 
@DSTDS function, 112 
@DSUM function, 112 
Dual Values option (Optimization 

menu),490-491 
duplicating files, 281 
@DVARS function, 112 

Edit a Cell command, in macro 
debugger, 554 

Edit command, in File Manager, 
269 

Edit Fonts command, 190 
Edit key (F2), 17,56 
Edit menus, 587 
EDIT mode indicator, 8 
Edit-All Select command, 278-279 
Edit-Copy command, 40, 86, 131, 

279 
and line drawing, 181-182 

Edit-Delete command, 158 
Edit-Duplicate command, 281 
Edit-Erase Block command, 141 
Edit-Fill command, 155-158,426, 

462 
Edit-Insert command, 158 
Edit-Move command, 138,280 
Edit-Names command, 142 

Create, 120, 143 
Delete, 149-150 
Label,148-149 
Labels-Down, 431 
Labels-Right, 507 
Reset, 150 

Edit-Paste command, 279, 281 
Edit-Rename command, 282 
Edit-Search & Replace command, 

160 
Look In, 161 

Edit-Transpose command, 153-154 
Edit-Undo command, 68-69, 443 

after sorting, 426 
Edit-Values command, 151, 323 

and line drawing, 181-182 
Undo command and, 153 

editing, preventing with cell 
protection, 69-70 

EGA video display, 367, 584 

elements (Graph Annotator), 380 
Ellipse command (Graph 

Annotator), 383, 391-393 
EMS memory, 573-574. See also 

expanded memory 
EMSTEST.COM file, 593 
END indicator, 9 
End key, 13, 15 
Enter key 

on mouse palette, 20 
tilde (» for, in macros, 504 

.EPS file name extension, 231, 372 
erasing. See deletion 
ERR 

from changing corner of block, 
151 

from formula, 124 
from linking formulas with 

deleted files, 318 
@ERR function, III 
error messages 

from macros, 505 
"Out of spreadsheet boundary," 

158 
"Reformat block is full," 73 
"Too many records for output 

block," 432 
ERROR mode indicator, 8 
escape (setup) codes for printer, 

205,211-214 
Escape key, 13, 17, 137 

to cancel Graph Annotator 
command, 382 

in macro menu, 540-541 
and menus, 22 
on mouse palette, 20 

@EXACTfunction, 101 
exit, temporary, to DOS prompt, 

259-260,276 
exiting Quattro Pro, 50, 236 
@EXP function, 95 
expanded memory, 447, 451, 574 

allocating spreadsheet to, 593 
amount available, 113 

expanding spreadsheet, 158-160 
exploding pie charts, 333, 355 
exponential notation, 66 
exporting 

database files, 249-251 
graphs, 372-373 
objects with Clipboard, 410-411 

INDEX 611 

Ext indicator, 137 
extended memory, 5, 447, 450 
external database, accessing, in 

selection criteria, 438 
Extract command 

(Database-Query menu), 
429,431,439-441,443 

Extremum (Optimization menu), 
489 

Failure Protection command 
(Transcript), 561 

@FALSE function, III 
field,419-420 
field names, 428 
File, in Print-Destination menu, 

217 
File command, in File Manager, 

269 
file formats, translating, 245-251 
File List 

file manipulation in, 273-276 
filters for, 271-272 
printing, 282 
rearranging, 274-276 
refreshing, 275-276 
sorting, 275 

File Manager, 267-282 
color of, 577 
Control Pane in, 270-272 
menu commands in, 269-270 
window components for, 267 

file name extensions, 231-232 
changing, 282 
.CLP,411 
for database file, 430 
.DB2,251 
.DBF,251 
default, 588-589 
in linking formulas, 311 
.MU, 589 
for non-Quattro Pro files, 246-

247 
.PRN, 224, 371 
.SOR,583 
.WK.l,245 
.WK.!,261 
.WK$,261 
.WQl,231 
.WQ!,261 
.WSP, 235 

file names, 233-234 



612 

in linking formulas, 310-311 
on status line, 8 

File-Close All command, 236 
File-Close command, 236 
File-Directory command, 239, 587 
File-Erase command, 558 
File-Exit command, 50, 236 
File-Make Dir command, 276 
File-New command, 237, 289 
File-Open command, 237, 272, 278 
File-:.Read Dir command, 275-276 
File-Re~rieve command, 237, 558 
File-Save As command, 234 
File-Save command, 41 
File-Utilities command 

DOS Shell, 259 
File Manager, 267-268 
SQZ!,261 

File-Workspace-Save command, 
235 

files. See also file names 
compression of, 260-262 
copying, 279-281 
erasing, 279 
exporting database, 249-251 
importing text, 251-259 
modifYing list of, 233 
moving, 280-281 
printing graph to, 371 
renaming, 282 
saving, 231-236 
search for, in Control pane, 272 
selecting, 278-279 
startup options for, 587-589 
translating other formats for, 

245-251 
using different as data block, 

430 
working with multiple, 42-43 

lfilesize} command (macros), 551 
@FlLEEXISTS function, III 
fill patterns, on graphcs, 352 
filters, for File List, 271-272 
final-quality printing, 189 
financial functions, 106-109 
find. See search 
FIND mode indicator, 8 
@FIND function, 100, 101 
Fixed format, 169-171 
.FON file name extension, 231 
fonts, 187-191 

Bitstream, 188,400,577 
Bitstream or Hershey, 217 
building during installation, 

603 
changing defaults, 190-191 
for landscape orientation, 206 
screen, 222 
selecting, 190 
types of, 187-191 

Fonts (Printer menu), 576 
footers, 206-207 
{for} command (macros), 546-547 
Iforbreak} command (macros), 547 
format line 

editing, 257-258 
for parsing, 256-257 

formats 
for dates, 105 
numeric, 46-48, 169-171 

formatted text, importing, 253 
formatting cells, 167 
Formula cell (Solve For 

command),491 
Formula Constraints option 

(Optimization menu), 490 
formulas, 63. See also linking 

formulas 
block names in, 146-148 
cell addresses in, 82-86 
circular, 10 
comments in, 113 
constructing, 81-91 
converting to values, 115 
copying, 40 
copying as values, 151-153 
cross-foot, 120-121 
displaying as text, 117-118 
entry of, 39-41 
to fill cells, 155 
insertion or deletion and, 160 
linking in Lotus 1-2-32.2 

spreadsheets, 247-249 
locked cells and, 302 
operators in, 89-91 
order of precedence in, 89-90 
parentheses for, 91 
recalculating, 18 
rounding results of, 121-123 
solving backwards, 491 
solving common problems 

with, 115-125 

sorting and, 427 
test data for, 116-117 
transposing and, 153 
values in, 82 
in what-if tables, 465, 474 

free-form text, 400 
frequency distribution, 461-464 
FRMT mode indicator, 8 
function keys, 17-18 

Fl (Help), 18 
F2 (Edit), 17,56 
F3 (Choices), 144-147 
F4 for absolute references, 88-

89 
F5 (GoTo), 18,294 
F5 (GoTo) and locked cells, 302 
F5 to move to specific cell, 15 
F6 (Window), 296 
F7 (Query), 464 
F8 (Table), 470 
F9 (Calc), 18, 114-115 
F9 (File-Read Dir), 275-276 
for menu shortcuts, 23 
Shift-F3 (Macros), 516 
Shift-F6 (Next Window), 294 
Shift-F7 (Select), 137 

functions, 45, 92-113 
database, 110-112 
date and time, 102-103 
financial, 106-109 
logical,109-111 
mathematical, 93-95 
parameters for, 92-93 
spreadsheet information, 96-99 
statistical, 95-97 
string, 98-102 
system, 112-·113 
table lookup, 96, 98 

Functions key (Alt-F3), 92 
future value, 107 
@FV function, 107 
@FVALfunction, 108 

gallery, 384 
Iget} command (macros), 544 
Igetlabel} command (macros), 545 
Igetnumber} command (macros), 

545 
IgetposLcommand (macros), 551 
global commands, 571 
global protection, 69-70 



global settings, 168. See also default 
settings 

for directories, 587 
and panes, 299 

GO command, for Quattro Pro 
and Paradox, 451 

GoTo key (F5), 18,294 
and hidden cells, 176 
and locked cells, 302 

Graph Annotator, 341-342, 
379-413 

graph buttons from, 365 
screen components for, 380-384 
selecting objects in, 393-395 
shapes from, 389-393 
text entry in, 400-402 

graph buttons 
to call macro, 408-410 
creating, 403-408 
hiding, 406, 408 
planning, 406 
for slide show, 365 

Graph-Annotate command, 379 
Graph-Customize Series 

command, 345, 351 
Bar Width, 353 
Interior Labels, 349-350 
Markers & Lines-Formats, 481 
Override Type, 353-354 
Pies, 354 
Pies-Explode, 355 
Reset-Graph, 379, 403 
Update, 351 

Graph-Fast Graph command, 346 
Graph-Graph Type command, 

330,481 
Graph-Insert command, 366 
Graph-Name command 

Create, 363, 403 
Display, 335, 379 
Erase, 363 
Reset, 364 
Slide, 403 
Slide Show, 365-366 

Graph-Overall command, 361 
Background Color, 362 
Outlines, 362, 402 
Outlines-Graph, 333 
Outlines-Graph-Box, 370 

Graph-Series command, 345 
Graph-Text command, 400 

Font, 402 
Legends-Position, 349 

Graph-View command, 403 
Graph-X-Axis command, 345 
Graph-Y-Axis-Scale-Manual 

command,357 
{graphchar} command (macros), 

545 
graphics mode, 368, 586 
graphics printer, 189-190 

as Print destination, 217 
graphics quality 

in install program, 602 
setting, 217-218 

graphs,329-373,446 
colors and fill patterns on, 352 
components of, 336-337 
copying, 364-365 
customizing, 351-357, 361-362 
data points on, 349-350 
data selection for, 345-346 
destination for printing, 371-

372 
enhancing, 332-334 
exporting, 372-373 
fonts scales on, 577 
grid lines on, 361 
inserting in spreadsheet, 366-

369 
labels in, 331 
layout of, 370 
legends on, 348-349 
names for, 335, 363-366 
normal or logarithmic mode 

for, 359-361 
outlining, 362 
printing, 369-372 
printing to file, 371 
of regression, 481-483 
saving and previe~ing, 334-335 
scaling, 368-369 
text on, 332, 346-350 
titles and axes titles for, 347-348 
transferring to another pro-

gram, 363 
types of, 337-342 
viewing in spreadsheet, 367-368 

gray background, 183 
grid lines on graph, 336, 361 
group of objects, resizing, 397 
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Guide (Ins) command, in Screen 
Preview, 221-222 

handles of objects, 393, 396 
hardware, specifying, 573-577 
headers, 206-207 
headings on pages, 200-201 
Help 

color of, 577 
in Graph Annotator, 383 
mode indicator for, 8 
from mouse palette, 19 
in Screen Preview, 220 
screens for, 26-27 

Help key (Fl), 18 
Hercules video adapter, 367 
Hershey fonts, 217 
@HEXTONUM function, 101 
hiding columns, 175-176 
hiding zeros, 187· 
high-low graph, 341, 343 
@HLOOKUP function, 98 
Home key, 13, 15 
horizontal grid, 361 
horizontal lines, 178 
horizontal measurements, 202 
hot key (Ctrl-FI0) , for Paradox 

Access switching, 449 
@HOUR function, 103 

{if) command (macros), 546, 548 
@IF function, 109-111, 120, 125 
importing 

block of cells, 322 
formatted text, 253 
objects with Clipboard, 410-411 
text files, 251-259 

independent variables, in linear 
regression, 476 

index column, for sorting, 426-427 
@INDEX function, 98 

block names for, 144-145 
{indicate} command (macros), 543 
Inequality/equality relations 

(Optimization menu), 488 
inkjet printers, page length for, 

204 
input line, 7 
Input mode, 8, 71 
Insert key, 10, 13 
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insertion 
of graphs in spreadsheet, 366-

369 
of page breaks, 184-185 
of rows, 158 

installation, of mouse, 604-605 
installing Quattro Pro, 5, 599-605 

quick process for, 599 
step-by-step, 600-603 

@INT function, 95 
integer numbers, truncating value 

to, 95 
integral text, 400 
intelligent recalculation, 113 
interest, 106, 108 
interior labels, 349 
internal rate of return, 108 
international settings, 581-584 
INTL.SOR file, 583 
inverting matrices, 485-487 
@IPAYMT function, 108 
@IRATE function, 108 
@IRR function, 108 
@ISERR function, 111 
@ISNA function, 111 
@ISNUMBER function, 111 
@ISSTRING function, 111 
iterations, in Solve For command, 

493 

justification of text, 402. See also 
alignment 

key columns, for sorting, 423 
keyboard, 11-18 

data entry with, 11-12 
vs. mouse, 18 

keyboard macro commands, 516 
keystroke macros, 502, 512 

recording, 519 
writing, 513-514 

keystrokes, recording of, 557 
keyword, in Help, 27 
keyword. See macro commands 

label. See also text entry 
LABEL mode indicator, 8 
label prefix, 58-59 

apostrophe (') as, 57-58 
backslash (\) as repeating, 35, 

59,178 
changing, 59-60 

quotation mark (") as, 37, 59 
vertical bar (I) as, 59, 213, 256-

257 
labels 

color for, 580 
in graphs, 331 
interior, on graphs, 349 
in pie chart, 354 

landscape orientation, 205 
for graph, 370 

laptop computers, installation on, 
600 

laser printers, 50, 204, 576 
LaserJet fonts, 576-577 
layout 

of graph, 370 
of page, 202-211 

left headings, 200 
@LEFT function, 99-101 
left margins, 203 
legends on graph, 336, 348-349 
@LENGTH function, 93,100-101 
Uetl command (macros), 550, 

563-565 
libraries, of macros, 561-566 
LICS Conversion option, 583 
Line command (Graph 

Annotator), 383, 386-387 
line graphs, 336, 338-339 

combining with bar graph, 353 
lines and markers on, 352 
second y-axis on, 356-357 

line of text 
erasing characters to end of, 13 
length for macros, 506 

line spacing, 205, 208 
linear constraint coefficients 

(Optimization menu), 488 
linear optimization, 487-491 
linear regression, 476-483 
line-drawing attributes, and 

copying, 132 
lines 

adding, 177-183 
copying, 36-37 
cUfved,388 
entering dashed, 35-36 
in graphs, 352-353 
handling in spreadsheet, 181-

182 
printing, 183 

removing, 182-183 
lines per page, 207-210 
Link command (Graph 

Annotator), 383, 412-413 
link library, 319-320 
linking formulas 

absolute and relative references 
in, 314-315 

avoiding problems with, 318-
322 

benefits of, 309-310 
changing or deleting, 317-318 
creating, 310-315 
creating passively, 313-314 
file names in, 310-311 
keeping current, 315-318 
in Lotus 1-2-32.2 spreadsheets, 

247-249 
path in, 311-312 
retrieving files with, 316 
updating, 316 
wildcard characters in, 312-313 

linking objects, to data point, 
411-413 

linking spreadsheets, 43-45 
vs. combining, 245 

list of files, modifying, 233 
@LN function, 95 
Load File switch, for Quattro Pro 

and Paradox, 451-452 
loading Quattro Pro. See starting 

Quattro Pro 
local settings, 168 
Locate (Database-Query menu), 

438,439-440 
location, for macro, 502 
locking titles, in window, 300-302 
@LOG(n) function, 95 
logarithmic mode, for graphs, 

359-361 
logarithms, 95 
logical criteria, multiple, 437-438 
logical formulas, in selection 

criteria, 435-437 
logical functions, 109-111 
logical macros, 512, 514-515 
logical operators, 61 
Long International date format, 

582 
Look In option, in Edit-Search & 

Replace command, 161 



{look} command (macros), 545 
lookup functions, 144 
looping macros, 546, 556 
Lotus 1-2-3 

dates in, 67 
deleting block names in, 150 
linking spreadsheets from, 247-

249 
macro menu for, 538 
macros for, 513 
margins in, 203 
release 2.2 file, 245 
Worksheet-Global-Default-Up-

date command, 168 
Lotus International Character Set, 

583-584 
@LOWER function, 101 
lowercase text, conversion to, 101 

macro command language, 
531-552 

keywordsin,542-552 
structure of, 531-552 

macro commands 
{?},544 
{beep}, 531, 535, 543 
{blank}, 547, 550 
{branch}, 533, 546-547 
{breakoff}, 544 
{close}, 549, 551 
{contents},550 
{define}, 534-535, 547 
{dispatch},547 
{filesize},551 
{for}, 546-547 
{forbreak},547 
{get},544 
{getlabel},545 
{getnumber},545 
{getpos},551 
{graphchar},545 
{if}, 546, 548 
{indicate},543 
{let}, 550, 563-565 
{l00k},545 
for manipulating cell contents, 

550-551 
{menubranch}, 537-538, 545 
{menucall}, 537-538, 545 
{message}, 532, 546 
{onerror}, 546, 548 
{open}, 549, 551 

{paneloff}, 542-543,543 
for program flow, 544-545, 547-

549 
{put},550 
{quit},548 
{read},552 
{readln}, 552 
{recalc}, 547, 551 
{recalcco I}, 551 
{restart},549 
{return}, 533, 535, 549 
separator in, 582 
{setpos},552 
{stepoff},546 
{wait},546 
{windowsoff},542-543 
{write},552 
{writeln},552 

macro debugger, 10, 552-557, 592 
breakpoints in, 554-556 
step mode in, 553-554 
trace cells in, 556-557 

macro libraries, 561-566 
macro menus, 537-541 
MACRO mode indicator, 8 
macros, 245, 501-525 

accessing menu with, 512 
advantages of, 501 
aids to writing, 515-519 
applications of, 519-521 
autoexecuting, 510 
autoload, 238 
basics of, 504-505 
block names in, 522-523 
branching in, 533 
comments and placeholders in, 

507,535-537 
creating, 502, 516-519 
creating from Transcript, 559-

560 
Ctrl-Break to cancel, 541 
editing, 503-504 
ending of, 504-505 
Enter key in, 504 
executing, 502-503 
file reference in, 564-565 
good etiquette for, 521-525 
graph buttons for, 366, 402, 

408-410 
invoking another with com­

mandlanguage, 532-535 
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invoking from keyboard, 508-
509 

layout for, 505-508 
line length for, 506 
naming and running, 508-511 
pasting recorded keystrokes in 

spreadsheet as, 518 
placing on spreadsheet, 506-

508 
quick tour of, 502-504 
for sorting blocks, 426 
special keys in, 511-512 
specifying menu settings in, 523 
for startup, 588 
as subroutines, 533-535 
testing, 536 
text entry for, 505 
turning off display for, 592-593 
turning off recording of, 518 

Macros key (Shift-F3), 516 
manual recalculation, 114 
map view, 303-304 
mapping screen, 5-11 
margins, 184, 198,203-204 

for graph, 370 
markers, in graphs, 352-353 
math coprocessor, 573 
mathematical functions, 93-95 
matrices, 483-487 

inverting, 485-487 
multiplying, 483-485 

@MAX function, 97 
Max History Length command 

(Transcript), 560 
Max Iterations (Solve For) 

command, 493 
@MEMAVAIL function, 113 
@MEMEMSAVAIL function, 113 
memory. See also expanded memory 

determining conventional avail­
able, 113 

displays on, 573-574 
extended, 5,447,450 

memory-resident software, 260, 447 
menu macro, invoking, 538-540 
MENU mode indicator, 8 
menu settings, specifying in 

macros, 523 
{menubranch} command 

(macros),537-538,545 
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{menucall} command (macros), 
537-538, 545 

menus, 21-25 
accessing wi th macros, 512 
activating, 39 
choosing system for. 589-590 
color of, 577 
default settings for, 25 
of macros, 537-541 
making choices from, 21-22 
shortcuts for, 17,22-25 
shrinking or expanding, 25 

{message} command (macros), 546 
messages. See error messages 
@MID function, 99-101 
@MIN function, 97 
@MINUTE function, 103 
mixed cell references, 87-88 
@MOD(n) function, 95 
mode indicator 

and data entry, 57 
on status line, 8 

monitor type, in Install program, 
601 

monochrome system, color choices 
for, 578 

@MONTH function, 103 
mouse, 18-21 

column width adjustment with, 
172 

installing, 604-605 
moving cell selector with, 20 
software for, 604 

mouse palette, 19-20 
programming, 590-592 

Move command, vs. Copy 
command,138-140 

move process 
for block of cells, 138-141 
for cells in linked spreadsheets, 

320-321 
files, 280-281, 312 
for formulas, 314 
for objects, 393-397 

.MU file name extension, 231, 589 
multiple spreadsheet files, 42-43 

saving workspace with, 235-236 
switching between, 42 

@N function, 101 
@NA function, III 
Name-Create command, 405 

names 
of blocks. See block names 
for graphs, 335, 363-366 
for files, 8, 233-234, 310-311 

natural logarithms, 95 
net present value, 108 
network 

defining parameters for 
Paradox files, 594-595 

installing on, 601 
for Paradox Access, 448 
updating linking formulas on, 

317 
Next Window key (Shift-F6), 294 
non printing label prefix, vertical 

bar (I) as, 59, 213, 25&-257 
NORDAN.SOR file, 583 
Normal Memory, 573 
normal mode, for graphs, 359-361 
Now building font message, 188, 

222 
@NOWfunction, 103-104, 106 
@NPER function, 108 
@NPV function, 108 
NUM indicator, 9 
Num Lock key, 10, 12 
numbers. See also values 

alignment of, 64-65 
changing to text, 59, 102 
color to identifY ranges, 579 
entering large, 65-66 
entry of, 38, 57 
filling block of cells with, 155-

158 
numeric formats, 4&-48, 169-171 

commas in, 48 
percent signs in, 47 
setting decimal places with, 48 

@NUMTOHEXfunction, 101 

Objective function (Optimization 
menu), 488-489 

objects (Graph Annotator), 380 
attributes of, 397, 399 
deleting, 395 
importing and exporting, with 

Clipboard,410-411 
linking to data point, 411-413 
manipulating with Graph 

Annotator, 393-399 
moving and sizing, 393-397 
selecting with mouse, 393-394 

offset, 96 
{onerror} command (macros), 546, 

548 
{open} command (macros), 549, 

551 
operators, in formulas, 89-91 
optimization, 487 
Options command, in File 

Manager, 270 
Options-Colors command, 577 

Conditional, 579-580 
Palettes, 581 

Options-Display Mode command, 
584 

A:80x25, 368 
Graphics Mode, 367 

Options-File List command, view 
in, 275 

Options-Format command, 168 
Align Labels, 168 
Global Width, 172 
Hide Zeros, 187 
Numeric Format, 571-572 

Options-Graphics Quality 
command, 217, 368, 400 

Options-Hardware command, 573 
Printers, 575-577 
Screen, 574 
Screen-Aspect Ratio, 575 
Screen-Screen Type,586 

Options-International command, 
581-584 

Currency, 572 
Use Sort Table, 583 

Options-Mouse Palette command, 
591 

Options-Other command, 592-595 
Expanded Memory, 593 
Macro, 592 
Paradox, 448 
Undo-Enable, 68,141 

Options-Recalculation command, 
124 

Mode, 114 
Options-Startup command, 

58&-590 
Autoload File, 238, 588 
Beep, 587 
Directory, 240, 270, 587 
File Extension, 588-589 
file options in, 587-589 



Menu Tree, 589 
Startup Macro, 510, 588 

Options-Update command, 168, 
571,579 

OR search criteria, 434-435, 
437-438 

order of precedence, in formulas, 
89-90 

Out of spreadsheet boundary 
error message, 158 

outlines, for graphs, 362 
output block, 429, 431-433, 440 
overhanging text, 60 
Overstrike print, 584 
overwrite mode, 13 
OVLY mode indicator, 8 
OVR indicator, 9 

page 
ejection from printer, 198 
headings printed on, 200-201 
length of, 204 
number of text lines on, 207-

210 
orientation of, 205-206 

page breaks 
inserting, 184-185 
printing without, 210-211 

page count, Align command and, 
216 

page layout, 202-211 
clearing and resetting, 211 
dimensions for, 202 

{panelof£} command (macros), 
542-543 

panes 
appearance of, 298-299 
for database search, 440 
map view with, 303 
removing, 300 
splitting window into, 295-300 
synchronized, 296-297 
unsynchronized, 297-298 

paper adjustment, when printing, 
215-216 

paper size, 204-205, 208 
Pa~adox 

features of, 445-446 
network parameters for, 594-

595 
sort order for, 583 
startup script file, 452 

switching with Quattro Pro, 
451-453 

Paradox Access, 444-453, 588, 594 
advantages of, 445-446 
requirements for, 446-448 
running, 449-451 
software configuration for, 447 

Paradox files, saving spreadsheet 
as, 249 

parameters 
for functions, 92-93 
for macro commands, 532 
passing to subroutine macros, 

534 
parent directory, in File List, 273 
parentheses, for formulas, 91 
parity, for defining printers, 575 
parsing, unformatted data, 254-259 
passwords, 70, 234-235 
paste buffer, 279 
paste from Clipboard, 410-411 
path,239 

changing default, 239-240 
when linking spreadsheets, 311-

312 
maximum length of, 322 
for Paradox Access, 447 
for single operation, 240 

PATH command (DOS), 601 
patterns, for pie charts, 355 
@PA\MT function, 108 
PCX files, 372-373 
Percent format, 169-171 
percent sign (%),47,62 
PgDn key, 14 
PgUp key, 14 
phone numbers, 56 
@PI function, 94-95 
.PIC file name extensions, 231, 372 
Pick command (Graph 

Annotator), 382, 393, 396 
pie charts, 338 

creating, 329-335 
exploding, 333, 355 
modifying, 354-356 
patterns and colors for, 355 
tick marks on, 356 

place holders, 535-537 
Playback Block command 

(Transcript), 559-560 
Plotter speed (Printer menu), 576 
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@PMTfunction, 108 
Point mode, 8, 83 
pointing 

to cell address, 83-84 
to hidden columns, 176 
in linking spreadsheets, 311 
with mouse, 18 

Polygon command (Graph 
Annotator), 383, 389 

Polyline command (Graph 
Annotator), 383, 387-388 

population standard deviation, 112 
population variance, 112 
portable computers, installation 

on, 600 
portrait orientation, 205 

for graph, 370 
PostScript files, 373 
pound sign (#) 

in header or footer, 206-207 
for logical operators, 61 

@PPA\MT function, 108 
present value, 108 
preview. See Screen Preview 
principal payment, 108 
Print command 

in File Manager, 269 
for sending setup codes, 212 

print job, canceling, 197 
Print-Block command, 197-198 
Print-Destination command, 

216-226 
File, 217 
Graphics Printer, 183 
Screen Preview, 183, 208 

Print-Format command, 214 
Print-Graph Print command, 369 

Destination, 371 
Layout, 370 
Layout-4:3 Aspect, 368-369 
Write Graph File, 372 

Print-Headings command, 200 
Print-Layout command, 169 

Break Pages, 210-211 
Dimensions, 203 
Margins, 203-204 
Orientation, 205-206 
Reset-Headings, 201 
Update, 572 

Printer-Adjust Printer-Form Feed 
command,215 
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printers 
changing, 204-205 
default or graphics, 189-190 
defining, 575-577 
in Install program, 602 
page ejection from, 198 
setup codes for, 205, 211-214 
verifying installation of, 49 

printing, 49-50, 197-226 
actual cell contents, 214-215 
to binary file, 223 
bullets, 185-186 
choosing contents for, 197-201 
draft or final-quality, 189 
drawn lines, 183 
File List or Tree, 282 
graphics quality setting for, 217-

218 
graphs, 369-372 
hiding columns before, 176 
macro for, 519-521 
multiple cell blocks, 199 
without page breaks, 210-211 
page headings, 200-201 
page layout for, 202-211 
paper adjustment in, 215-216 
to text file, 223-226 
wide blocks, 210 

.PRN file name extension, 224, 
231,371 

program configuration files, 
572-573 

program flow, macro commands 
fo~544-545,547-549 

program overlay files, 9 
prompt box, 233-234 
@PROPER function, 101 
properties, of graph object, 381 
property sheet, 383-384, 399 

for arrows, 385 
for polygon, 389 

proportional resize, 397 
protected mode of operation, 447 
pull-down menus, 21. See also 

menus 
punctuation, settings for, 582 
{put} command (macros), 550 
@PV function, 108 
@PVAL function, 108 
PXACCESS.BAT file, 449 

Q1.MU menu file, 589 

Quattro I, dates in, 67 
Quattro Pro 

configuring, 571-595 
exiting, 50, 236 
installing, 599-605 
loading spreadsheet when start­

ing, 238 
starting, 5 
switching with Paradox, 451-

453 
version of, 113 

Quattro Pro 
Options-Other-Paradox 
menu, 594 

QUATTRO.BAK file, 560 
QUATTRO.LOG file, 557 
QUATTRO.MU file, 168,572,589, 

603 
Query key (F7), 464 
question mark (?), on mouse 

palette, 19 
Quit command 

for database file, 249 
in Graph Annotator, 383 
for Quattro Pro, 50, 236 
in Screen Preview, 220 

{quit} command (macros), 548 
quotation mark (") 

for enclosing text in string 
formula, 99-100 

as label prefix, 37,59 
for text values, 63-64 

R Squared, for regression analysis, 
479 

@RADIANS(n) function, 94-95 
RAM (random access memory), 8. 

See also memory 
@RAND function, 95 
random access memory (RAM), 8 
random numbers, 95 
@RATE function, 108 
{read} command (macros), 552 
{readln} command (macros), 552 
Ready mode 

indicator for, 8 
returning to, 17 

REC indicator, 10,517 
{recalc} command (macros), 547, 

551 
{recalccol} command (macros), 551 
recalculation 

background,10 
offormulas, 18 
manual,9 
mode for, 114 
of spreadsheets, 113-115 

records, 419 
deleting, 442-443 
extracting from database, 429 
searching for, with data query 

commands, 438-443 
Rectangle command (Graph 

Annotator), 383, 390-391 
Reflex files, saving spreadsheet as, 

249 
"Reformat block is full" error 

message, 73 
regression, linear, 476-483 
relative cell references, 44, 86-89 

vs. absolute, 123 
in linking formulas, 314-315 

Remove Blanks option (SQZ! 
utility), 261 

@REPEAT function, 101 
repeating label prefix (\),35,59, 

178 
@REPLACE function, 102 
Replace String option 

(Edit-Search & Replace 
command),161 

Reset command, for breakpoints, 
556 

Reset option (Database-Query 
command), 439 

Reset Width (Style-Block Widths 
command), 173 

resize box, 20, 289-290 
resolution, of video cards, 574 
resource files, 168 
{restart} command (macros), 549 
Restore to Here command 

(Transcript),559 
retrieving 

files with links, 316 
part of spreadsheet, 242-245 
spreadsheets, 237-239 

{return} command (macros), 533, 
535,549 

@RIGHT function, 102 
right margins, 203, 210 
rotated-bar graphs, 338-339, 341, 

350 



@ROUND function, 95,121 
Rounded Rectangle command 

(Graph Annotator), 383, 
390-391 

rounding numbers, 95,121-123 
rows, 6 

inserting or deleting, 158 
in output block, 432 
sorting in spreadsheet, 422-427 
transposing with columns, 153-

154 
RSC.RF file, 168, 572, 603 
Ruler command, in Screen 

Preview, 220 

@S function, 102 
sample standard deviation, 112 
sample variance, 112 
save process, 39, 452-453 

for block of cells, 241-242 
command settings with spread­

sheet, 199 
for configuration files, 603-604 
before DOS Shell command, 

259 
for files, 231-236 
for files under new name, 234 
frequency (or, 262 
for global settings, 571 
for graphs, 334-335 
before sorting, 423, 426 
for system settings, 169,571 
for workspace, 235-236 

saving disk space, 260-262 
scale, for graph, 336, 368-369 
scale, for y-axis, 357-358 
scatter chart, 352 
Scientific format, 66, 169-171 
SCR indicator, 10 
screen display 

controlling with macro com-
mands, 542-543 

mapping, 5-11 
moving full screen, 14-15 
scrolling, 12 
setting parameters for, 574-575 
turning off for macros, 592-593 
work area on, 6-7 

screen fonts, 222 
Screen Preview, 183 

for graph, 334-335, 372 

in Print-Destination menu, 
218-223 

Zoom command in, 220 
scroll arrows, 20 
scroll bar, 20 
Scroll Lock key, 11, 15 

and moving or resizing win­
dows, 288 

scrolling, 12 
search 

for block names, 145-146 
for data in spreadsheet, 160-

162 
for files in Control pane, 272 
for records, with data query 

commands, 438-443 
search criteria 

logical formulas in, 435-437 
multiple, 434-435 
special characters in, 434 

@SECOND function, 103 
segmented lines (Graph 

Annotator), 387 
Select key (Shift-F7), 137 
serial number, in Install program, 

601 
serial printers, defining settings 

for, 575-576 
Series-Reset command, 351 
{setpos} command (macros), 552 
setup codes for printer, 205, 

211-214 
.SFO file name extension, 232 
shading attributes 

adding, 183-184 
and copying, 132 

shapes (Graph Annotator), 
389-393 

SHARE command (DOS), 447, 
449-450 

shell of spreadsheet, creating, 
34-37 

Short International date format, 
582 

shortcuts 
for entering dates, 105-106 
for menus, 22 
user-de,fined, 23-25 

@SIN(n) function, 95 
sine, 95 
Single Sheet (Printer menu), 576 

INDEX 619 

Single Step (Transcript), 560 
sizing objects, 393-397 
Skip Line option (Adjust Printer 

command),216 
slash key (/) 

to access Graph Annotator, 379 
to access menus, 22, 512 

Slide EPS files, 372 
slide shows, 365-366 

arranging, 406 
graph buttons for, 402-410 

@SLN function, 108 
software, for mouse, 604 
Solution (Optimization menu), 489 
.SOR file name extension, 583 
sort key columns, defining, 

423-424 
sorting 

avoiding problems in, 425-427 
block of cells for, 425 
File List, 275 
in File Manager, 269 
and formulas, 427 
index column for, 426-427 
rows in spreadsheet, 422-427 
rules for order of, 424-425, 583 

source block of cells, 131 
spreadsheet information functions, 

96-99 
spreadsheets, 6. See also multiple 

spreadsheet files; shell of 
spreadsheet 

closing, 236 
color of, 577 
compression of, 260-262 
'combining vs. linking, 245 
creating, 34-37, 272 
expanding and contracting, 

158-160 
fixing broken, 558-559 
linking, 43-45 
maximum size of, 81 
recalculation of, 113-115 
retrieving, 237-239 
save process for, 452-453 
sorting rows in, 422-427 
working with portions of, 241-

245 
@SQRT function, 95 
square matrix, inverting, 485 
square root, 95 
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SQZ! file-compression utility, 
~60-262 

stacked-bar graphs, 338, 340, 350 
stacking windows, 292-293 
standard deviation 

population, 112 
sample, 112 

start value, for Edit-Fill command, 
156 

starting Quattro Pro, 5 
from any directory, 588 
options for, 586--590 
specifying macro when, 510-

511,588 
statistical functions, 95-97 
status box (Graph Annotator), 384 
status line, 8-11 
Std Err of Coef, for regression 

analysis, 479 
Std Err ofYEst, for regression 

analysis, 478-479 
@STD function, 97 
@STDS function, 97 
step mode, for macro debugging, 

553-554 
step value, for Edit-Fill command, 

156 
{stepoffl command (macros), 546 
stop bits, for defining printers, 575 
stop value, for Edit-Fill command, 

156 
Storage of Values option (SQZ! 

utility),261 
straight-line depreciation, 108 
string. See also text entry 
string functions, 98-102 
@STRING function, 100, 102 
Style-Alignment command, 59, 64, 

168 
Style-Block Widths command, 173 
Style-Column Width command, 

66, 172 
Style-Font command, 190 
Style-Hide Column-Expose 

command, 176 
Style-Hide Column-Hide 

command, 175-176 
Style-Insert Break command, 184 
Style-Line Drawing command, 37, 

178 

Style-Numeric Format command, 
47,62,117,572,581 

Date, 73, 105 
Style-Protection-U n protect 

command,69 
subdirectories. See directories 
subroutines, running another 

macro as, 533-535 
Subtract option (Tools-Combine 

command), 243-245 
@SUM function, 45, 84-85, 96--97, 

116--117 
@SUMPRODUCT function, 97 
@SVARfunction, 112 
SWEDFIN.SORfile, 583 
@SID function, 109 
synchronized panes, 296--297 
system configuration, 601-604 
system functions, 112-113 
system settings, 168,571-573 

Tab key, 13 
table, of block names, 150 
Table key (F8), 470 
table lookup functions, 96, 98 
table of contents, 27 
@TAN function, 95 
tangent, 95 
Target Value (Solve For 

command),491 
temporary exit to DOS, 259-260, 

276 
@TERM function, 109 
test data, for formulas, 116--117 
testing macros, 536 
text 

adding to graphs, 346-350 
modifYing properties of, 401-

402 
Text command (Graph 

Annotator), 382, 400 
text entry, 57-61 

centering, 58 
changing, 102 
changing numeric entry to, 59 
comparison of, 101 
in formulas, 82 
in Graph Annotator, 400-402 
length of, 60-61 
for macros, 505 
reformatting columns of, 73 
vs. values, 55-56 

text files 
importing, 251-259 
macro commands for 

manipulating, 549, 551-552 
printing to, 223-226 

textgraph,342,380 
text mode, 585-586 
text values, 63-64 
thousands, separator for, 582 
three-dimensional graphs, 342-344 
tick marks, 336, 356, 358-359 
tilde (-) 

for exclusive search, 434 
in macros, 504 

tiling windows, 292-293 
time, 106 

international setting for, 582 
numeric formats for, 170 

time functions, 102-103 
@TIME function, 103, 106 
Timed command (Transcript), 560 
@TIMEVALUE function, 103 
titles 

box around, on graph, 362 
color for, 580 
on graph, 336, 347-348 
locking in window, 300-302 

@TODAYfunction, 103 
'Too many records for output 

block" error message, 432 
Tools-Advanced Math command, 

475 
Invert, 486 
Multiply, 483, 485-486 
Optimization, 487 
Regression-Independent, 478 

Tools-Combine command, 
242-245,322 

Tools-Frequency command, 461 
Tools-Import command, 251 

ASCII Text File, 252-253 
Comma & " Delimited File, 253 

Tools-Macro command 
Clear Breakpoints, 556--557 
Debugger, 553 
Execute, 509-510 
Instan t Replay, 517 
Key Reader, 513-514 
Library, 562 
Macro Recording 519 
Name, 509 



Paste, 517 
Record, 11, 516 
Transcript, 557 

Tools-Parse command, 251, 254 
Edit, 9, 258 

Tools-Reformat command, 73-75 
Tools-Solve For command, 

491-495 
Tools-Update Links command, 

316-318 
Tools-What-If command, 464-475, 

469 
Tools-Xtract command, 241,443 

Values, 433 
top headings, 200 
top margins, 203-204 
topical index, for Help, 27 
totals 

calculation of, 45-46 
from database, 112 

trace cells, in macro debugger, 
556-557 

Transcript utility, 557-561 
adjusting recording process in, 

560-561 
copying to spreadsheet, 560 
fixing broken spreadsheets 

with, 558-559 
Max History Length command, 

560 
Playback Block command, 559-

560 
Restore to Here command, 559 
Timed command, 560 
Undo Last Command, 558 

transposition, of rows and 
columns, 153-154 

Tree command, in File Manager, 
269 

Close, 276 
Open, 276 
Resize, 277 

Tree pane 
directories in, 276-277 
moving through, 277 
printing, 282 

trigonometric functions, 94 
@TRIM function, 102 
@TRUE function, III 
Type command (DOS), 225 

Undo command, 68-69,141 

and block names, 150 
and Edit-Values command, 153 
shortcut for, 23-24 

unformatted data 
importing, 251-253 
parsing, 254-259 

Unique (Database-Query 
command), 439 

unique records, extracting, 
441-442 

Unlink command (Graph 
Annotator),413 

unprotected cells, color for, 580 
unsynchronized panes, 297-298 
Unzoom,221 
Update Refs, with linked 

spreadsheets, 316 
@UPPER function, 102 
uppercase text, conversion to, 102 
user interface 

in install program, 602 
macro keywords for, 543-546 

user-defined shortcuts, 23 

@VALUE function, 100, 102 
VALUE mode indicator, 9, 58 
values. See also formulas; numbers 

converting formulas to, 115, 
151-153 

entering, 61-68 
in formulas, 82 
vs. text, 55-56 

@VAR function, 97 
Variable Cell (Solve For 

command),491 
Variables (Optimization menu), 

489 
variance, 112 
@VARSfunction, 97 
Version option (SQZ! utility), 262 
@VERSION function, 113 
Vertical Arrow command (Graph 

Annotator), 382 
vertical bar (I) 

in header or footer, 206-207 
as nonprinting label prefix, 59, 

213,256-257 
vertical grid, 361 
Vertical/Horizontal Line 

command (Graph 
Annotator), 383, 388 

vertical lines, 178 

INDEX 621 

vertical measurements, 202 
VGA video display, 367, 584 
video cards, 574 

choices for, 584 
for Screen Preview, 218 

View Structure option, for 
database file, 249 

viewing graphs, in spreadsheet, 
367-368 

@VLOOKUP function, 98 
block names for, 144-145 

lwait} command (macros), 546 
WAIT mode indicator, 9 
what-if scenarios, 446 
what-if tables, 464-475, 493 

I-variable, 466-470 
2-variable, 466, 470-472 
for reporting on database, 472-

475 
structure of, 465-467 

width of columns, 171-177 
and copying, 132 

wildcard characters 
creating links with, 312-313 
in search criteria, 434 

window, size of, 14 
Window command, in File 

Manager, 270 
Window key (F6) , 296 
Window-Move/Size command, 288 
Window-Options command, 295 

Clear, 300 
Row & Col Borders-Hide, 299 
Row & Col Borders-Display, 299 
Locked Titles, 300 
Map View, 118 
Map View-Yes, 303-304 
Sync,296 
Unsync, 297 

Window-Pick command, 17,268, 
294,310 

Window-Stack command, 293 
Window-Tile command, 43, 

292-293 
Window-Zoom command, 44, 291 
windows, 287-304 

active, 290 
for Debugger, 553 
locking titles in, 300-302 
maximum number of, 289 
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moving and sizing with mouse, 
20-21 

number of, 8 
numbering of, 42 
selecting, 293-294 
size and position of, 287-293 
splitting into panes, 295-300 
switching between, 16-17 
tiling and stacking, 292-293 

{windowsoff} command (macros), 
542,543 

.WK.! file name extension, 261 

.WK$ file name extension, 261 

.WK.l file name extension, 245 
workspace 

saving, 235-236 
in startup from DOS, 239 

.WQ! file name extension, 232, 261 

.WQl file name extension, 231-232 
Write choice, for database file, 249 
{write} command (macros), 552 
{writeln} command (macros), 552 
.WSP file name extension, 232, 235 

X Coefficient, for regression 
analysis, 479 

IX parameter, 5 
x-axis, 336 

formatting, 357-361 
labels for, 345 
titles for, 347-348 

x-axis variables, in linear 
regression, 476 

XY graphs, 338-339 
lines and markers on, 352 
for regression, 481 
second y-axis on, 356-357 

y-axis, 336 
adding second, 356-357 
formatting, 357-361 
titles for, 347-348 

y-axis variables, in linear 
regression, 476 

@YEAR function, 103 

z-axis, 344 
zero 

division by, 124-125 
hiding, 187 

zoom box, 20, 221 
Zoom command, 291 

and font building, 222 
in Screen Preview, 220-221 



NO-NONSENSE LICENSE STATEMENT _ 
This software is protected by both United States copyright 

law and international copyright treaty provisions. Therefore, 
you must treat this software just like a book, except that you 
may copy it onto a computer to be used and you may make ar­
chival copies of the software for the sole purpose of backing­
up our software and protecting your investmen t from loss. 

By saying, 'Just like a book," Borland means, for example, 
that this software may be used by any number of people, and 
may be freely moved from one computer location to another, 
so long as there is no possibility of it being used at one loca­
tion while it's being used at another or on a computer net­
work by more than one user at one location. Just like a book 
can't be read by two different people in two different places 
at the same time, neither can the software be used by two dif­
ferent people in two different places at the same time. (Un­
less, of course, Borland's copyright has been violated or the 
use is on a computer network by up to the number of users au­
thorized by additional Borland licenses as explained below.) 

LAN PACK MULTIPLE-USE NETWORK LICENSE 

If this is a IAN Pack package, it allows you to increase the 
number of authorized users of your copy of the software on a 
single computer network by up to the number of users speci­
fied in the IAN Pack package (per LAN Pack - see LAN Pack 
serial number). 

USE ON A NETWORK 

A "computer network" is any electronically linked configura­
tion in which two or more users have common access to soft­
ware or data. If more than one user wishes to use the software 
on a computer network at the same time, then you may add 
authorized users either by (a) paying for a separate software 
package for each additional user you wish to add or (b) if a 
LAN Pack is available for this product, paying for the multiple 



use license available in the LAN Pack. You may use any combi­
nation of regular software packages or LAN Packs to increase 
the number of authorized users on a computer network. (In 
no event may the total number of concurrent users on a net­
work exceed one for each software package plus the number 
of authorized users installed from the LAN Pack(s) that you 
have purchased. Otherwise, you are not using the software 
'Just like a book".) The multiple-use network license for the 
LAN Pack may only be used to increase the number of concur­
rent permitted users of the software logged onto the network, 
and not to download copies of the software for local work­
station use without being logged onto the network. You must 
purchase an individual copy of the software for each work­
station at which you wish to use the software without being 
logged onto the network 

FURTHER EXPlANATION OF COPYRIGHT LAW 
PROVISIONS AND THE SCOPE OF THIS liCENSE 
STATEMENT 

You may not download or transmit the software electroni­
cally (either by direct connection or telecommunication trans­
mission) from one computer to another, except as may be 
specifically allowed in using the software on a computer net­
work. You may transfer all of your rights to use the software to 
another person, provided that you transfer to that person (or 
destroy) all of the software, diskettes and documentation pro­
vided in this package, together with all copies, tangible or in­
tangible, including copies in RAM or installed on a disk, as 
well as all backup copies. Remember, once you transfer the 
software, it may only be used at the single location to which it 
is transferred and, of course, only in accordance with the 
copyright laws and international treaty provisions. Except as 
stated in this paragraph, you may not otherwise transfer, rent, 
lease, sublicense, time-share, or lend the software, diskettes, 
or documentation. Your use of the software is limited to acts 
that are essential steps in the use of the software on your com­
puter or computer network as described in the documenta-



tion. You may not otherwise modify, alter, adapt, merge, 
decompile or reverse-engineer the software, and you may not 
remove or obscure Borland copyright or trademark notices. 

LIMITED WARRANTY 

Borland International, Inc. ("Borland") warrants the physi­
cal diskette(s) and physical documentation enclosed herein 
(but not any diskettes or documentation distributed by the 
Paradox Runtime Licensee) to be free of defects in materials 
and workmanship for a period of sixty days from the purchase 
date. If Borland receives notification within the warranty 
period of defects in materials or workmanship, and such noti­
fication is determined by Borland to be correct, Borland will 
replace the defective diskette(s) or documentation. DO NOT 
RETURN ANY PRODUCT UNTIL YOU HAVE CALLED THE 
BORLAND CUSTOMER SERVICE DEPARTMENT AND OB­
TAINED A RETURN AUTHORIZATION NUMBER. 

The entire and exclusive liability and remedy for breach of 
this Limited Warranty shall be limited to replacement of de­
fective diskette(s) or documentation and shall not include or 
extend to any claim for or right to recover any other damages, 
including but not limited to, loss of profit, data, or use of the 
software, or special, incidental, or consequential damages or 
other similar claims, even if Borland has been specifically ad­
vised of the possibility of such damages. In no event will 
Borland's liability for any damages to you or any other person 
ever exceed the lower of suggested list price or actual price 
paid for the license to use the software, regardless of any form 
of the claim. 

BORLAND INTERNATIONAL, INC. SPECIFICALLY DIS­
CLAIMS ALL OTHER WARRANTIES, EXPRESS OR IM­
PLIED, INCLUDING BUT NOT LIMITED TO, ANY 
IMPLIED WARRANTY OF MERCHANTABILITY OR FIT­
NESS FOR A PARTICULAR PURPOSE. Specifically, Borland 
makes no representation or warranty that the software is fit 
for any particular purpose and any implied warranty of mer-



chantability is limited to the sixty-day duration of the Limited 
Warranty covering the physical diskette(s) and physical 
documentation only (and not the software) and is otherwise 
expressly and specifically disclaimed. 

This limited warranty gives you specific legal rights; you may 
have others which may vary from state to state. Some states do 
not allow the exclusion of incidental or consequential damages, 
or the limitation on how long an implied warranty lasts, so some 
of the above may not apply to you. 

GOVERNING LAW AND GENERAL PROVISIONS 

This license statement shall be construed, interpreted and 
governed by the laws of the State of California. If any provi­
sion of this 'statement is found void or unenforceable, it will 
not affect the validity of the balance of this statement, which 
shall remain valid and enforceable according to its terms. If 
any remedy provided is determined to have failed of its essen­
tial purpose, all limitations of liability and exclusions of dam­
ages set forth in the Limited Warranty shall remain in full 
force and effect. This statement may only be modified in writ­
ing signed by you and an authorized officer of Borland. Use, 
duplication or disclosure by the U.S. Government of the com­
puter software and documentation in this package shall be 
subject to the restricted rights applicable to commercial com­
puter software (under DFARS 52.2277013). All rights not 
specifically granted in this statement are reserved by Borland. 



READ ME FIRST! 

FREE TECHNICAL SUPPORT 

When you purchase a Borland product, you get more than 
great software. Registered owners receive unlimited access to 
our world-class customer support, including our Product Sup­
port Hot Line and the Borland CompuServe and BIX forums. 

PRODUCT UPGRADES 

Borland is continually improving its products with enhance­
ments and new features. The Borland Customer Support Plan 
entitles registered owners to obtain new versions of the prod­
uct at a special price. You must return the enclosed Registra­
tion Card to be eligible. 

PRODUCT REPLACEMENTS AND TECHNICAL 
INFORMATION 0 

Registered owners are entitled to Free Replacement of dam­
aged disks for as long as they own their product. In addition, 
registered owners are among the first to hear about new prod­
uct developments, enhancements, add-ins, and applications. 

REGISTRATION INFORMATION 

You must return your Registration Card in order to receive 
Free Customer Service, Upgrade Notifications, and all other 
benefits of the Borland Customer Support Plan. 

To make sure your registration is complete, please do the 
following: 

• Locate your REGISTRATION CARD. 

• Neatly fill in the requested name and address informa­
tion. Be sure to include Dept and/ or Mail Stop infor­
mation if appropriate. 

• Detach and mail. Postage is already paid. 



LICENSE AGREEMENT 

All users are requested to read the Borland No-Nonsense Li­
cense Statement, which appears elsewhere in your software 
package. 

THE README FILE 

If present on your master diskette, this file contains import­
ant information that may not be in the manual. To view this 
file, simply type README at the command prompt. Be sure 
to read this file before you call for technical support. 

TECHNICAL SUPPORT 

If you are a registered owner, and have a question regard­
ing the use of a Borland product, you may contact one of the 
following sources for technical assistance: 

Compuserve. If you are a CompuServe member, type "GO 
BOR" at any CompuServe prompt. 

Bix. If you are a member of the Byte Information Ex­
change (BIX) , just type 'JOIN BORLAND." 

By Phone. To receive telephone technical support, you 
must be a registered owner of the Borland product about 
which you are calling. Our Product Support Hot Line is open 
between the hours of 8:00 A.M. and 4:45 P.M. (Pacific Time) . 
Please be prepared to give the product name, version num­
ber, and the serial number found on the label of your master 
diskette. The hot line phone number is (408) 438-5300. 

In addition to your serial number, have your manual handy, 
and be prepared to provide the following information when 
seeking technical assistance: 

• Computer name and model, and the name and model 
of any additional hardware (video adapters, modem, 
etc.) 



• Operating system and version number 

• Contents of your AUTOEXEC.BAT and CONFIG.SYS 
files 

• Specific steps to reproduce the problem you are having 



BEFORE YOU CALL ... 
Before you call our Technical Support department, review 

these simple answers to common questions about Quattro Pro. 

INSTALLATION RECOMMENDATIONS 

How do I install Quattro Pro from 3-1/2" disks if I re­
ceived 5-1/4" floppies and made copies to the smaller for­
mat? Copy the 3-1/2" disks you've made to a temporary 
directory on your hard drive, then install Quattro Pro from 
the temporary directory into the Quattro Pro directory. 

What if I see one of these error messages during installa­
tion: "Error, cannot read sector xxxx"; "Error reading file"; 
or "Data integrity error"? Exit the installation program. Make 
sure the disk that caused the error is in the floppy drive, then 
try to copy the files on the disk to a temporary directory on 
your hard disk. If DOS reports an error, call Customer Service 
for a replacement disk. Ifno DOS errors appear, make a 
backup copy of the disk and try installing Quattro Pro from 
the backup. 

What if I see an error message "Error writing 
C:\QPRO\QCA1" during installation? Make backup copies of 
your master disks and install Quattro Pro from the backup. 

What if my computer stops working during installation? A 
TSR (terminate-and-stay resident) program may be causing 
the problem. To prevent this, restart the computer (press Ctrl­
Alt-Del or the Reset button), temporarily disable your 
AUTOEXEC.BAT file by renaming it, restart your computer, 
and try to install the program again. 

What if my computer stops working while building fonts? 
Restart your computer, temporarily disable your 
AUTOEXEC.BAT file by renaming it, restart your computer 
again, and enter SET 87=N at the DOS C: prompt. Then try 
to install the program again. 



How do I install Quattro Pro for use with Microsoft Win­
dows? To install Quattro Pro for Windows version 3.0, you 
need at least 384K RAM. For other versions of Windows, use 
the following settings for the PIF file: Program file name = 

Q.EXE, Window Title = Quattro Pro, Startup directory = 
C:\QPRO (or whatever's appropriate), KB Required = 384, KB 
Desired = 640, Display Usage = Full Screen, Display Options = 
High Graphics, No Screen Exchange = checked, Close Win­
dow on Exit = checked. 

What if my screen goes blank when I £"Irst load Quattro Pro 
and nothing else happens? You probably have a VGA graphics 
card with a monochrome monitor. At the DOS prompt, type 
MODE BW80 and press Enter. From the Quattro Pro direc­
tory, type QlIB and press Enter. Press the following key­
strokes exactly to choose a series of commands: 
/OHSSJQCPBQQUQ. From now on, Quattro Pro will load 
properly for your monochrome screen. 

What if my mouse doesn't work as expected? Check the ver­
sion of your mouse software (which loads from your 
AUTOEXEC.BAT or CONFIG.SYS file) and check whether 
your version is listed in the Quattro Pro README file You 
should be using a mouse that's compatible with the Microsoft 
mouse version 6.11 or later. If necessary, contact your mouse 
manufacturer for an updated version of the mouse software. 

What if my printer is not on the list of supported printers 
that displays during installation? Quattro Pro can send text to 
almost any printer, but for successful graphics printing, check 
your printer manual for an option to emulate one of the print­
ers Quattro Pro supports. Most dot-matrix printers are capa­
ble of emulating either an Epson or IBM® printer. Choose 
PostScript if you're using a laser printer that is configured as a 
PostScript printer. 



FILE OPERATIONS 

What should I do when I see an error message? If you don't 
understand the message, press the FI key immediately for 
online help, and read the description of the error message to 
determine the best course of action. 

What should I do when I try to save my file and I see one of 
these messages: "Desktop settings are removed"; "Graph con­
tains information that won't translate"; or "Unknown func­
tion translated to value"? These warnings appear when you 
try to save a file with features unique to Quattro Pro into a 
nonQuattro Pro format (.WKl, .WKS, .WKQ, .WRK, etc.). 
Change the file-name extension to .WQl using the /FilelSave 
As command to save the file in Quattro Pro format. 

What if I retrieve my file and the spreadsheet-publishing 
features, such as line drawings and special fonts, are gone? 
Make sure you're saving the file with a .WQl file name exten­
sion. Use /FilelSave As to change the extension, if necessary. 

How do I use my Lotus 1-2-3 files within Quattro Pro? Re­
trieve files using the /FilelRetrieve command, and choose 
/FilelSave As to save the file in the .WQl file format. 

How do I specify a permanent default directory for my 
Quattro Pro spreadsheets? Choose /OptionsIStartupIDirec­
tory and specify the full path to the directory where you want 
to store your files. Then choose /OptionsIUpdate. 

What if I get a new printer or video display card? Choose 
/OptionslHardware and select the appropriate settings for 
your new printer or screen. 

What if I have trouble with file linking or the macro librar­
ies don't work properly? Try choosing /File I Save As and 
change your file extension to .WQl. 

PRINTING 

What if I frequently receive error messages such as "I/O 
error. Abort or Retry?" If you have a parallel printer, try set-



ting your device to LPTI (choose /OptionsIHardwareIPrint­
ers lIst Printer Device). If you're using a serial port, use the 
DOS MODE command (see your DOS manual) to set the 
baud rate, parity and stop bits. Use MODE again to direct one 
of your LPT ports to your serial port. In Quattro Pro, set the 
baud rate, parity and stop bits settings to Leave As Is in the 
/ OptionslHardwarelPrintersll st Printer menu. 

What if my line drawings print as unconnected dashes, or 
special fonts and shading don't print? Choose /PrintIDestina­
tionlGraphics Printer. 

What if my printout creeps down an inch on each successive 
page, or blank areas occur randomly in my printout? Before 
you print, choose /PrintlAdjust PrinterlAlign. Also, if you're 
using a laser printer, set /PrintlLayoutlMarginslPage Length 
to 60 lines (or 10 inches) . 

What if I have formatting problems with page numbers, 
headers and footers, or top and bottom margins when print­
ing in text mode? Choose /PrintlAdjust PrinterlAlign before 
printing, and make sure /PrintlLayoutlBreak Pages is set to 
Yes. When your printout is finished, choose /Print IAdjust 
PrinterlForm Feed to eject the last page from the printer and 
print the final footer. 

What if the columns in my printout are missing the last few 
characters, or I want to print a compressed (or enlarged) font 
using Graphics Printer as my print destination? To avoid trun­
cating words or numbers, you can increase the column width, 
decrease the point size of the text, or increase the point size 
of the default font (choose /StylelFontlEdit Fontsll Font 
IIPoint Size). 

What if my printout is double-spaced, or I'm printing land­
scape and my printout has three inches of blank space? De­
crease your right margin (to less than 132) if your printout is 
double-spaced, and increase your right margin to 240 charac­
ters when printing landscape. 



What if my printer setup string doesn't work? Check the set­
ting under /PrintIDestination. When Destination is set to 
Graphics Printer, Quattro Pro ignores setup strings. To use 
setup strings, make sure /PrintlDestination is set to Printer. 

What if I'm printing to a wide-carriage printer, but the print­
out doesn't reflect the larger paper size? Choose 
/OptionslHardwarelPrintersllst Printer and verify that the 
printer driver you're using is defined for large paper. Ifit 
isn't, choose Type of Printer from the menu and redefine 
your printer driver to use large paper. 

What if I'm printing to an HP LaserJet on legal-size paper 
(8-1/2 x 14 inches) but the printout is only 8-1/2 x 11 inches? 
Choose /OptionslHardwarelPrintersllst Printer and verify 
that your HP printer driver is in an 8-1/2 x 14 mode. If not, 
choose Type of Printer and redefine your printer using the 
8-1/2 x 14 driver. 

GRAPHS 

What if my line graph displays the data point symbols, but 
not the lines themselves? Check your series blocks under 
/GraphlSeries and make sure the blocks you've specified 
don't contain any blank cells. If they do, arrange the data into 
one block without blanks. 

How do I prevent my pie chart labels from overlapping? 
Try reordering the values in your series so that the large and 
small values alternate. If the problem persists, adjust the size 
of the labels in /GraphlTextlFontlData and Tick Labels to a 
smaller point size. 

What if my graphs lose all the annotations and special fea­
tures when I save the file? Make sure you're saving the file 
with a .WQ1 or .WQ! filename extension. Use /FilelSave As to 
change the extension, if necessary. Also, choose 
/GraphlNamelCreate whenever you've made graph changes 
you want to save. 



NETWORKING 

What if my printouts over the Novell network don't print 
correctly? Ask your network administrator to enter the pro­
gram PRINTCON and verify that File Contents is set to Byte 
Stream; Auto End-cap is set to Yes; Enable Timeout is set to 
Yes; and Timeout Count is set to 15. 

What if my printout over the network is broken into several 
pages rather than printing on a single page? Ask your network 
administrator to make sure that no print buffer/spooler or 
print caching programs are in use. If a switch box is being 
used, the network administrator should remove it or reconfig­
ure it for aJonger timeout period. (Also see the README file 
for more information about this.) 

INTERNATIONAL 

How do I switch to suitable default settings for my country? 
Choose /OptionslInternational, which lets you set currency, 
punctuation, date, time, sort order, LICS conversion and over­
strike print defaults. 

Can Quattro Pro print on international paper sizes? 
Quattro Pro supports A4 and 12" continuous-feed paper sizes 
for most popular international printers. To select the driver, 
type /OptionslHardwarelPrinterslType of Printer and choose 
the desired printer and driver. Mter changing the paper, size 
you should tailor margins to suit your needs under 
Prin terlLayoutlMargins. 



Macro Equivalent 
{left} or {l} 
{right} or {r} 
{up} or {u} 
{down} or {d} 
{bigleft} or {backtab} 
{bigright} or {tab} 
{end} 
{home} 
{pgdn} 
{pgup} 

{menu} or / 
{windown} 
{bs} or {backspace} 
{capoff}-{capon} 
{deleol} 
{clear} 
{break} 
{date} 

, ,', {del} or {delete} 
'"" (tilde) or {cr} 
{esc} or {escape} 
{ins} or {insert} 
{insoff}-{inson} 

", {numoff}-{numon} 
{scrolloff}-{scrollon} 



Function Keys Macro Equivalent 
FI Help; no macro 

ke:yword 
F2 {edit} 

* Shift-F2 {step} 
F3 {name} 
GF3 Propertiesshee~no 

macro keyword 
* Alt-F3 {functions} 
* Shift-F3 {macros} 

F4 tabs} 
F5 {goto} 

* Alt-F5 {undo} 
* Shift-F5 or Alt-O {choose} 

F6 {window} 
* Alt-F6 {zoom} 
* Shift-F6 {nextwin} 

F7 {query} 
GF7 Proportional resize; no 

macro keyword 
F Alt-F7 {markall} 
G Shift.,F7 Select; no macro 

keyword 
F * Shift-F7 {mark} 

F8 {table} 
F * Shift-F8 {move} 

F9 {calc} 
F * F9 {readdir} 
F * Shift-F9 {copy} 

FlO {graph} 
F * Shift-FlO {paste} 



QUATTRO® PRO SPECIAL EDITION 
Now, Quattro Pro Special Edition brings 
the power of Quattro Pro to a special 
version for the home or small business. 

MANAGE YOUR FINANCIAL 
INFORMATION 
Quattro Pro Special Edition helps you keep 
track of and understand your budgets, 
bank accounts, taxes, mortgages, invest­
ments and more. Giving you greater 
money management and decision-making 
power. 

QUAnRO PRO SPECIAL EDITION DOES 
THE WORK FOR YOU 
Enter your numbers into the spreadsheet 
and Quattro Pro Special Edition does the 
rest. Add, subtract, multiply and divide. 
You can even write a formula for a calcu­
lation and let Quattro Pro Special Edition 
do the math for you. Need to make a 
change? No problem. Quattro Pro Special 
Edition can automatically update all calcu­
lations affected by the change. 

Or, use Quattro Pro Special Edition to keep 
lists of people, inventory items, or things 
to do. And with the sorting and selection 
features you can put your information to 
work for you. 

EASIEST TO LEARN, FASTEST TO USE 
Quattro Pro Special Edition is easy to use 
because it's so intuitive. The pull-down 
menus make every command easy to find, 
so you always know where you are and 
what to do. If you have a question, online 
help is right there with the press of a 
button. 
Borland's VROOMM- technology lets you 
run large spreadsheets on any PC with a 
hard disk. You'll be amazed at how fast 
VROOMM helps you get your work done. 

GRAPHICS TURN YOUR NUMBERS INTO 
THE BIG PICTURE 
With Quattro Pro Special Edition's 14 dif­
ferent graph types you can display your 
numbers in a way that really helps you 
understand what's going on. For example, 
a pie chart will show you what percent of 
your expenses went to housing, food, 
entertainment, etc.; a bar chart reveals 
how much you actually spent versus your 
budget; the line chart can be used to track 
your investments over time, and the list 
could go on. 

BORLAND 

Graphs, created lor you by the 
numbers In your spreadsheet, 
help you see the big picture. 

SPECIAL ADVANCED FEATURES 
• Built-in drawing package with clip art 

library dresses up your graphs any way 
you want 

• Undo key backs you out of mistakes 
• Instant keystroke replay performs repet­

itive tasks for you 
• Solve For goal seeking-you set the 

goal, Quattro Pro Special Edition shows 
you the way 

• Background recalculation keeps you 
working while the spreadsheet 
recalculates 

• Cell notes and Map View let you docu­
ment your spreadsheet 

• Full mouse support gives quick and easy 
access to any command 

• Advanced consolidation pulls together 
information from different spreadsheets 

• Spreadsheet publishing lets you create 
professional printouts 

Pull-down menus makB 
OuaHro Pro Special Edition 
Basy to learn and USB. 

SYSTEM REQUIREMENTS 
• DOS 2.0 or later 100%-compatible versions 
• 512K RAM 
• Hard disk with minimum 01 4Mb available 
• Compatible monochrome or color CGA, EGA, 

VGA or MCGA monitor with adapter 
• To display graphs: graphics card and monitor 

OPTIONAL EQUIPMENT 
• Printers: Compatible dot-matrix printers and 

plotters; PostScript language printers includ­
ing color; Hewlett-Packard Laser Jet II , II Plus, 
IID, IIP, III,IIID,IIIP 

• EMS: Up to 8Mb LIM 4.0 EMS 
• Math coprocessors: Intel 8087, 80287, 80387 

and compatibles 
• Mouse: Microsoft" mouse and 100% 

compatibles 

NOT FOR 
EXPORT 

FOR USE IN 
THE USA AND 

CANADA ONLY 
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