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Introducing HP-75 VisiCalc®

HP-75 VisiCalc® provides the analytical power and flexible operation of the VisiCalc® program in a
portable personal computer. With the VisiCalc module installed, your HP-75 is transformed into a
dynamic problem-solving tool that will handle problems ranging from business and personal financial
analysis to engineering and scientific analysis. As you learn to use VisiCalc, you will discover it to be a
friendly companion that can assist you in all types of problem-solving and decision-making tasks.

The best way to learn to use VisiCalc is to try it. Don’t be afraid to experiment and make mistakes. You
can’t hurt the computer or the VisiCalc program, no matter what you type on the keyboard. As you
practice, you'll gain familiarity and confidence in using the more advanced features, which will speed
your work further.

You can learn the elementary features of VisiCalc in an hour or two, and you’ll find that you are
immediately able to solve simple problems. As you progress through this manual you’ll find that
VisiCalc has a broad range of features and commands that can make it a powerful problem-solving tool.

In “How To Use This Manual,” on page 7, you will find information on how best to approach your
study of this powerful new software tool.
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How To Use This Manual

This manual is both a learning and a reference tool: It is designed to enable you to rapidly and easily
learn to use all of the features of VisiCalc and it is intended to serve as a comprehensive reference to
the full set of VisiCalc commands and operations.

The VisiCalc manual describes the operation of the VisiCalc program. Before you read this manual or
try to use VisiCalc, you should read and understand part I of the HP-75 Owner’s Manual. The informa-
tion provided in the three sections of that part will provide you with the fundamental knowledge that
will enable you to get the most out of the information in this manual.

The division of this manual into parts reflects how the information in each section is related to the
information in other sections in the part. Part I (“VisiCalc Fundamentals”) presents the basic informa-
tion you need to use VisiCalc with your HP-75 portable computer. Part II (“Using VisiCalc With
Peripheral Devices”) provides information on expanding the use of VisiCalc through the use of HP-75
compatible peripherals. Part III (“Advanced VisiCalc Operations”) covers advanced features of HP-75
VisiCalc. Because of the advanced nature of the material in part III, we recommend that you not
attempt to use the features described there until you are thoroughly familiar with VisiCalc. The para-
graphs below describe the content and purpose of the individual sections in the manual.

Section 1 (“Getting Started”) introduces you to the fundamental operations of HP-75 VisiCalc. By the
time you complete section 1, you should be able to begin using VisiCalc to create, modify, and use your
own worksheets.

Sections 2 (“Creating and Editing Worksheets”), 3 (“Using Functions and Formulas”), and 4 (“Using
the Replicate Command”) provide more information about the fundamental operations and commands
of HP-75 VisiCalc. These sections complete the coverage of the basics of VisiCalc begun in section 1.
By the time you complete these three sections you should be able to create, modify, and view your own
worksheets, and you should be able to use VisiCalc for a wide range of problems.

Section 5 (“Storing and Retrieving Worksheet Files”) explains how you can use the HP-75 magnetic
card reader or an HP-IL mass storage device to provide permanent storage of your worksheet files on
magnetic cards or other mass storage media.
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Sections 6 (“Using a Printer with VisiCalc”), 7 (“Using a Video Display with VisiCalc”), and 8
(“Formatting the Worksheet”) describe how to use a peripheral printer or video display device with
VisiCalc to print or display your worksheets.

Sections 9 (“Accessing Another Worksheet From a Cell”) and 10 (“Extending the VisiCalc Function
Set”) introduce and explain two unique and powerful HP-75 VisiCalc capabilities: the external cell ref-

erence and the extension function. Together these two features greatly expand the power and flexibility
of VisiCalc.

The appendixes at the back of the manual provide additional reference information about care and
service of the VisiCalc module, the VisiCalc function set, how to change the VisiCalc command
prompts from English to another language, and how to set the video display parameters. A comprehen-
sive glossary of terms used in this manual is also included.

Two indexes are provided in this manual. A command and operation summary and index provides a
detailed summary of all VisiCalc operations. A subject index is also provided to assist you in finding
information in the manual when you are using it for reference purposes.

The VisiCalc Quick Reference Guide packaged with VisiCalc lists, in condensed form, the operations,
commands, and functions of VisiCalc. It is intended for use as a handy reference guide after you have
learned to use VisiCalc by reading this manual.

A second manual, the VisiCalc Programmer’s Reference Manual, is included with VisiCalc. The pro-
grammer’s reference manual describes how you can use the spreadsheet language contained in the
VisiCalc module (the VisiCalc program was created using this spreadsheet language) to create cus-
tomized spreadsheet-like applications. None of the information in that manual is required to use
VisiCalc. Before reading the programmer’s reference manual, or attempting to use the information in
it, you should thoroughly understand HP-75 VisiCalc and be well-versed in HP-75 BASIC language
programming.

An overlay has been included in the package to help you use VisiCalc. The mnemonics on the overlay
will remind you of the keyboard location of special operations.

A card pac, containing five HP-75 magnetic cards, is also packaged with VisiCalc. One card contains an
example worksheet that you will use in section 1 to explore some of the capabilities of VisiCalc. An-
other card contains a function that will be used in section 10 to illustrate one of the unique features of
HP-75 VisiCalc—the ability to expand the VisiCalc function set by creating your own functions. The
remaining cards are described in the VisiCalc Programmer’s Reference Manual.

For Users With VisiCalc® Experience

If you have experience with other VisiCalc programs (like Hewlett-Packard’s Series 80 VisiCalc®
PLUS), you will find much that is familiar about HP-75 VisiCalc. Most of the commands, operations,
and functions of HP-75 VisiCalc work like their counterparts in other VisiCalc programs. However,
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because HP-75 VisiCalc is designed to be used on a portable computer with a single-line display, there
are several differences in the way certain operations work in this product. In addition, some operations
available on other VisiCalc programs are not implemented on HP-75 VisiCalc. Conversely, HP-75
VisiCalc contains several features that are not available on other VisiCalc programs.

The most significant difference between HP-75 VisiCalc and other VisiCalc programs is that HP-75
VisiCalc was designed for use on a portable computer. It provides you with the full power and versa-
tility of a sophisticated spreadsheet program, combined with the portability and flexibility of your
HP-75 computer.

Next, with HP-75 VisiCalc, you normally see only one cell of the worksheet at a time, since it was
designed to work with the HP-75’s single line display. To make it easier for you to use the worksheet
under this condition, a number of features have been designed into the HP-75 VisiCalc program. One
of these features, the user-defined header, enables you to replace the usual column (A, B, C, ...) and row
(1, 2, 3, ...) headers with alphanumeric labels that identify the contents of a column or row such as, for
example, the MARCH column or the EXPENSES row. You can then use these user-defined headers for
specifying cell coordinates in commands and in formulas. User-defined headers are very helpful since it
might be difficult to remember that MARCH-EXPENSES is in cell C8 or that JULY-INTEREST is in
cell G5 when you can only see one cell at a time. With user-defined headers you simply specify
MARCH-EXPENSES or JULY-INTEREST as the desired cell coordinates. VisiCalc knows where to
find those cells—even if, as a result of changes you have made to the worksheet, MARCH-EXPENSES
is now located at cell D8 or JULY-INTEREST has moved to cell H6.

Also, because the continuous memory capability of the HP-75 allows multiple files in memory, VisiCalc
has the ability to access the contents of one worksheet from another, and also provides you with the
means to extend the built-in function set of VisiCalc to include extension functions that you create.
Since worksheets are stored as files in memory—and many such files can be in memory at the same
time—VisiCalc allows you to place a reference to a value or even to a range of values from other
worksheets in a formula. Likewise, a call to a specially formatted BASIC program (an extension func-
tion) can be contained in a formula. The ability of one worksheet to access another means that you can
create worksheets with a “third” dimension and vastly increased analytical power. The ability to create
your own functions and call them from a cell means that you can create special purpose function sets
designed for your own specific applications.

Summarized below are the principal differences between HP-75 VisiCalc and other VisiCalc programs:

e The maximum worksheet size is 255 columns (A through IU) by 255 rows (1 through 255), although
the practical size of worksheets will be limited by available memory.

e Only one cell at a time is visible in the HP-75 display. (If a video display is connected to the
system, the usual multi-column by multi-row matrix is displayed.)

e User-defined alphanumeric column and row headers can be created and used for referencing cells.
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e There is no Window command in VisiCalc. HP-75 VisiCalc does have an “alternate viewing win-
dow,” which provides a capability similiar to the Window command. (The /W command in HP-75
VisiCalc is the Local Column Width command.)

o In addition to the ability to set the global column width, local column widths can be separately set
for any column in the worksheet.

o Worksheets are stored in memory as files, and many such worksheet files may reside in" memory
simultaneously. A formula in one worksheet can access a cell or a range of cells in another
worksheet in memory.

e In addition to worksheet files, other HP-75 files of all types and in any number (limited by mem-
ory capacity) can also be in memory.

e You can create extension functions that expand the set of built-in VisiCalc functions. These func-
tions reside in the HP-75’s user memory and you access them in the same way that you do built-in
functions.

e The HP-75 VisiCalc /P (Print) command can print the worksheet either with or without the col-
umn and row headers. The Print command can also print a list of the formulas used in the
worksheet.

e HP-75 VisiCalc does not contain a Store command, but worksheet files can be stored to and re-
trieved from both magnetic cards and mass storage using the HP-75 ©{iF*% command.

e HP-75 VisiCalc does not provide the ability to “point” the cursor so as to place a cell reference in a
cell.

e HP-75 VisiCalc does not allow the use of the arrow keys to terminate cell entry.
o HP-75 VisiCalc does not provide a Blank command. Cells are cleared by pressing (RTN].
e HP-75 VisiCalc does not provide a Clear command. Worksheets are cleared by using the HP-75

FUIEGE command to remove the worksheet file from memory.

e HP-75 VisiCalc does not have a Title command. User-defined headers provide much of the utility
of a Title command, and they provide the additional ability to reference cells using them as de-
scribed above.

e HP-75 VisiCalc does not have Version command. The /V command in HP-75 VisiCalc is the Video
command, which activates and deactivates the video display.

e HP-75 VisiCalc does not have an Edit command. Previously entered cell contents are edited by
pressing the HP-75 key.

e The HP-75 VisiCalc program is entirely contained in a plug-in module. Because of this, most of the
HP-75’s user memory (RAM) is available for the storage of worksheet files and other user files.
(The HP-75 operating system and VisiCalc combined use about 4500 bytes of memory for system
overhead.)

The list below indicates those parts of this manual that you should read to learn about a particular
operation or class of operations.
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The list below indicates those parts of this manual that you should read to learn about a particular

operation or class of operations.

To Learn About:

Read:

Creating, editing, and viewing worksheets.

Using the Replicate command.

Storing worksheet files on mass storage media.
Printing worksheets.

Using a video display with VisiCalc

Accessing cells in another worksheet.”

Using and creating extension functions.*

Using VisiCalc or HP-75 functions with worksheets.

Sections 1 and 2.

Section 3 and appendix B.
Section 4.

Section 5.

Sections 6 and 8.

Sections 7 and 8 and appendix E.
Section 9.

Section 10.

* These two concepts are advanced features unique to HP-75 VisiCalc. You should be familiar with the information pre-
sented in part |, “VisiCalc Fundamentals,” before trying to perform these operations.

For Users With No VisiCalc® Experience

If this is your first contact with an “electronic spreadsheet” program, you will find that VisiCalc is easy
to learn and even easier to use. However, as with all powerful and flexible tools, you will not be able to
fully utilize VisiCalc’s power and flexibility unless you invest some time in learning to use it. We rec-
ommend that, before trying to use VisiCalc to any extent, you take the time to carefully read the
content of—and work through the examples in—part I, “VisiCalc Fundamentals,” and that you also
read through section 5. You should read the applicable sections in part II, “Using VisiCalc With
Peripheral Devices,” if you intend to use a printer or video display device with VisiCalc. Part III, “Ad-
vanced VisiCalc Operations,” presents advanced concepts unique to HP-75 VisiCalc. We suggest that
you read through the sections in this part to get an idea of their content, but you should master the
fundamental concepts presented in part I before attempting to use these advanced capabilities.
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VisiCale ® Fundamentals



Part I contains the basic information you need to use HP-75 VisiCalc. If you have no experience using
a spreadsheet program like VisiCalc, you should read part I and work through the examples in each
section to learn how to use the basic features of VisiCalc. If you have used a VisiCalc program before,
part I will show you how the operation of HP-75 VisiCalc differs from other VisiCalc programs.

Part I contains the following sections:

e Section 1 (“Getting Started”) introduces the fundamental operations of VisiCalc and gives an
overview of its basic capabilities. In this section you will learn how to install and remove the
VisiCalc module, enter the VisiCalc program, view the status line, access cells in the worksheet,
make cell entries, and exit VisiCalc. You will also learn about the cell display, VisiCalc’s oper-
ational levels, memory management, and system requirements.

e Section 2 (“Creating and Editing Worksheets”) provides more information about creating, modi-
fying, and viewing worksheets. In this section you will learn how to create user-defined headers,
edit cell contents, create repeating labels, use redefined keys, modify the cell display, and insert,
delete, or move columns and rows.

e Section 3 (“Using Functions and Formulas”) describes the available VisiCalc functions and how
to use formulas effectively. In this section you will learn how to create arithmetic expressions, use
VisiCalc functions, precalculate an expression, and manually recalculate the worksheet.

e Section 4 (“Using the Replicate Command”) describes one of the most powerful and useful
VisiCalc commands—the Replicate command. In this section you will learn how to replicate a
single cell or a range of cells containing numbers, labels, or formulas.

14



Section 1

Getting Started

Contents
What You'll Learn in This Section . ....... ... .. ... ... . .. . ... . .. .. .. .. ... ... 16
Installing and Removing the VisiCalc Module ................................ 16
What is VisiCalc? . .......... . . . 17
A VisiCalc Example .. ... ... . . 19
More About Entering the VisiCalc Program ............ ... .. .. .. .. ......... 24
The VisiCalc Display .. .......... . 27
The Cell Display .. ... 28
Headers . ... ... 30
The Status Line . ... . .. . 30
Accessing Cells ... ... 32
Using the Arrow Keys . ... ... .. .. .. . . 32
Using the Go To Command . ........... .. .. ... ... ... ... ... ... ... ...... 33
The Alternate Viewing Window . ........ ... .. .. .. ... ... .. .. .. ... .. ..... 34
VisiCalc Operational Levels . ........ ... ... .. . . .. . . .. . 36
Top Level .. e 37
Edit Level ... .. 38
Labels . ... 39
Values . ... 41
Formulas ... ... .. 42
Functions . ... .. 45
Extension Functions . .......... .. ... 45
Accessing Other Worksheets in Memory . ........ .. .. .. .................. 46
Command Level ... ... ... .. 46
Exiting the VisiCalc Program ............. ... . . . .. . . . 47
Returning to Top Level .. ... ... . . . 47
Memory Management ... ... ... ... 47
Dynamic Worksheet Size ....... ... ... ... .. .. ... 47
Multiple Files in Memory . ... ... . . 49
Purging Worksheet Files . ... ... ... .. .. .. .. .. .. .. .. ... 49
VisiCalc System Requirements ............... .. .. .. .. ... . .. i 50
Where Do We Go From Here? ... ... . . . . . . .. . 51

15



16 Section 1: Getting Started

What You’ll Learn in This Section

In this section you will learn the basic operations needed to begin using VisiCalc. When you finish this
section, you should be able to:

e Install and remove the VisiCalc module.
e Enter the VisiCalc program and create or access worksheets in memory.

e Examine the cell display and the worksheet by using the various display operations and cell display
movement operations.

e Understand the distinction between Top level, Edit level, and Command level, know how to move
between levels, and know what types of operations can be performed at each level.

® Recognize the different types of cell entries, and enter labels, values, formulas, external cell
references, functions, and extension functions.

¢ Recognize the 11 different VisiCalc commands and know, in general, what operation each performs.
e Exit the VisiCalc program.
e Understand how VisiCalc manages worksheet files in HP-75 memory.
As you work through this section, remember that many of the operations introduced here will be dis-
cussed in more detail later in the manual. The purpose of this section is to introduce you to the fun-

damental operations of VisiCalc and to provide you with the essential knowledge necessary to begin
using VisiCalc.

Installing and Removing the VisiCalc Module

The VisiCalc module can be plugged into any of the three ROM ports on the front edge of the
computer.

CAUTIONS

* Be sure to turn off the HP-75 (press [SHIFT J(ATTN]) before installing or removing a module. If there
are any pending appointments, type =larm of f in EDIT mode to prevent the arrival of
future appointments (which would cause the computer to turn on). If the computer is on or if it
turns itself on while a module is being installed or removed, it might reset itself, causing all stored
information to be lost.

* Do not place fingers, tools, or other foreign objects into any of the ports. Such actions could result
in minor electrical shock hazard and interference with pacemaker devices worn by some persons.
Damage to port contacts and internal circuitry could also result.
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To insert the VisiCalc module, orient the module so that the label
is right side up, hold the computer with the keyboard facing up,
and push in the module until it snaps into place. During this op-
eration be sure to observe the precautions above.

To remove the module, use your fingernails to grasp the lip on the bottom of the front edge of the
module and pull the module straight out of the port. Install a blank module in the port to protect the
contacts inside.

Once you install the VisiCalc module, you will probably want to leave it installed most of the time. The
module does not use any battery power, and it has no effect on the normal operation of your computer.
The VisiCalc module uses about 90 bytes of memory to store certain status information, so the memory
available for program, text, and worksheet files is reduced by that amount whenever the module is
installed. When the module is unplugged, this memory is reclaimed by the HP-75 and the status in-
formation is lost. (When VisiCalc is actually running, it uses about 2500 bytes of memory for system
overhead.)

What Is VisiCalc®?

VisiCalc was born of the observation that many problems are commonly solved with a calculator, a
pencil, and a sheet of paper—three nearly universal tools. Calculating sales projections, income taxes,
financial ratios, your personal budget, engineering changes, cost estimates—even balancing your check-
book is done with these tools.

VisiCalc gives you a way to use your HP-75 portable computer to solve complex problems without
having to spend time and energy writing programs. You can use VisiCalc much as you would a calcula-
tor, a pencil, and a sheet of paper—but thanks to VisiCalc’s “electronic worksheet” and recalculation
capability, you can work more rapidly and explore options more quickly than you could before.

VisiCalc combines the convenience and familiarity of a pocket calculator with the powerful memory
and display capabilities of your portable computer. With VisiCalc, the computer’s display becomes a
“window” that looks into the much larger electronic worksheet. You can move this window around the
worksheet in a variety of ways to examine or change any part of the worksheet.
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The VisiCalc worksheet is organized as a grid of columns and rows. The intersections of the columns
and rows define thousands of entry positions (called cells). You can enter into any cell a number, a
formula to be calculated, or an alphabetic label. Simply by “writing” on the sheet, you can set up your
own charts, tables, and records. Formatting commands let you customize the appearance of each entry,
column, or row. For example, if you wish you can create a VisiCalc spreadsheet that looks just like the
statement you get from your bank.

But the power of VisiCalc is not that it simply imitates a calculator, a pencil, and paper. The real power
of VisiCalc comes from the fact that when you do a calculation to determine the value to put in a cell,
VisiCalc can remember those calculations and store them—along with the calculated result—in the
cell. These calculations are stored in the cell as formulas, and formulas can contain references to other
cells in the worksheet. So if you change a value you had previously written on the electronic worksheet,
all the other numbers that are related to that value by a formula will be changed too, as VisiCalc
automatically recalculates all the formulas on the worksheet.

Recalculation makes VisiCalc a powerful planning and forecasting tool. Not only can you effortlessly
correct mistakes and omissions, you can also examine various alternatives. For example, imagine that
you are doing sales projections using VisiCalc. You might want to know what the impact on your com-
pany will be if a specific product doesn’t sell as well as anticipated. What if you sell only 200 widgets a
month instead of 2507 What if you sell 300? What if one of your salespeople quits and it takes a
replacement six weeks to come up to speed? Playing “what if” with VisiCalc is simply a matter of
changing a single number, while doing the same thing with a calculator, pencil, and paper might take
hours of erasing and recalculating.

VisiCalc’s editing features let you change, insert, delete, move, or copy numbers, formulas, or labels.
For example, you can add, remove, or move whole columns or rows; you can copy the information in a
cell or a group of cells into other cells; and you can control the display format of the information
contained in cells. As you make these changes, VisiCalc automatically restructures the worksheet to
reflect your modifications.

The ease of entering and editing information, coupled with the powerful formatting commands, make
it easy to create customized “applications software” without doing any programming. For example, a
financial advisor might prepare a financial analysis worksheet that could then be used as a “template”
into which a client’s specific financial situation could be entered for analysis. The range of problems
that can be attacked with VisiCalc is not limited to the business or financial world—it includes a wide
range of engineering and scientific applications as well. For example, an engineer could create a tem-
plate that could be used to analyze the energy budgets of different buildings.

The paragraphs above give a mere hint of the enormous potential for problem-solving contained in
VisiCalc. In the rest of this manual you will explore that potential and learn how to use it for your own
applications.
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A VisiCalc® Example

VisiCalc can be thought of as a new and powerful HP-75 operating mode analogous in many ways to
the HP-75 TIME, APPT, and EDIT modes. Once you enter VisiCalc “mode,” the functions of many of
the HP-75’s system and editing keys change, just as they do when, for example, you change from EDIT
to APPT mode. Keep this idea in mind as you work through this manual; it will help you to understand
how key functions differ between VisiCalc and the standard HP-75 modes.

If you read “What Is VisiCalc?” (page 17), you know a little about the power and flexibility of VisiCalc.
Like most people, however, you are probably anxious to get a “feel” for how VisiCalc works and what it
can do for you. So, to begin our exploration of VisiCalc, let’s look at a brief example that will illustrate
some of its features and operations.

Note: The purpose of this example is simply to illustrate some of the features of VisiCalc. The new
terms, concepts, and operations introduced here will be fully explained later in this section or in
subsequent sections of the manual. To get the most out of this example, just perform the oper-
ations as described and concentrate on observing the results of those operations.

One VisiCalc application that should be familiar to everyone is a personal budget that shows expected
income and expenses by month. A budget can be set up as a grid of columns and rows, with the names
of the months across the top and categories of income and expense down the side. A simplified budget
might look, in part, like this:

A Personal Budget

January February March April May June

Income 2000.00 2000.00 2000.00 2000.00 2000.00 2000.00
Housing 400.00 400.00 400.00 400.00 400.00 400.00
Insurance 100.00 100.00 100.00 100.00 100.00 100.00
Taxes 600.00 600.00 600.00 600.00 600.00 600.00
Food 200.00 175.00 180.00 155.00 195.00 140.00
Utilities 110.00 95.00 87.00 81.00 68.00 55.00
Total

Expenses 1410.00 1370.00 1367.00 1336.00 1363.00 1295.00
Remaining

Income 590.00 630.00 633.00 664.00 637.00 705.00
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A worksheet that contains the same information as above is recorded on a magnetic card that is
packaged with VisiCalc. Find the card labeled BUDGET in the VisiCalc card pac and load it into
memory by executing a copy-from-card command. If you are unfamiliar with card reader operations,
please refer to section 8, “Card Reader Operations,” in the HP-75 Owner’s Manual for a complete
description of the procedures for loading the contents of a magnetic card into memory.

After you load the ELIDGE T worksheet into memory, you can follow the steps described below to exam-
ine the worksheet. If your results differ from those shown, carefully review the steps and try them again
(you might have missed a step or pressed different keys than those specified).

To enter the VisiCalc program, make sure you are in HP-75 EDIT mode (VisiCalc is only accessible
from EDIT mode—either the BASIC or text prompts may be present), type = or '/ii, then press
(RTN]. The following message will be displayed for about one-half second:

Wizilalc ©R» - copdriaht HF 13232 The VisiCalc start-up message.

Then VisiCalc will display the worksheet name template.

Erter worksheet mame: BUDGET The worksheet name template.

Now press the key to make the ELIDZET worksheet the active worksheet. VisiCalc will respond
by displaying the message Lzt k ira briefly (the Mok ira message may stay in the display for sev-
eral seconds for large or complex worksheets),* then one of the worksheet’s cells will be displayed:

come row. This display, showing the location and contents of the cell, is called the cell display.

Note: While you are reading this manual and working the examples, your HP-75 may time-out and
turn itself off if VisiCalc remains idle for more than 5 minutes. (VisiCalc keeps track of the
ZTAMOEY setting of the HP-75. Refer to section 1 of the HP-75 Owner’s Manual for more
information about the = THHMHIE"Y command.) If this happens, you can easily get back to the exact
point in the worksheet that you were working on before the time-out occurred. Simply turn the
HP-75 back on (press [ATIN]), type = [RTN], wait for the worksheet name template,then press
again.

*The bork 1ra message is displayed during certain VisiCalc operations that causes a perceptible delay in response.
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Now press the down arrow key ([+#]); a new cell display will appear:

Clanmlz: This cell is empty—it contains no information.

Press the [+ ] key again. Note that each time you press the arrow key the cell display moves to another
cell:

dantHouse: 488, 868

Look at the colon that separates the label part (called the cell coordinates field), and the information
part (called the cell contents field) of the cell display. In this display, it is underlined. The underlined
colon indicates that the value you see in this cell is the result of a formula that is also stored in that
cell. To see what that formula is, press the key:

darntHouse: L Z¥LJanIncome The key is a “toggle” that switches the
cell display between Result Display mode and For-
mula Display mode.

This formula says that ./a+™“Houwze is equal to two-tenths of .1z ™ I rioome=. Because they allow the
contents of one cell to affect the contents of another, formulas like this one are fundamental to the
flexibility and power of VisiCalc. For example, if .lari”Irncomes changes from Z@@@ ., 88 to
ZEE6E ., 88, the amount in larn™“Housze will also change—to £ &6 , GE,

Press the right arrow key ([+]) and note that F=k“"Houz= also contains a formula, and that this
formula is related to February income:

Febh "House: | Z2F[Feb™Income

i

If you press the (*] key a couple more times, you will find that the formula for each month’s housing is
relative to the value in the income cell for that month. Press other arrow keys to scroll the cell display
around the worksheet. As you do so you will find many formulas relating the contents of a cell to
another cell or cells. In fact, by changing just one value—that of January’s income—you can radically
alter the appearance of the worksheet.

The worksheet that you loaded from the magnetic card contains the same values as those shown in the
budget illustrated at the beginning of the section (page 19). As we change the values in the worksheet
in the steps below, refer to that illustration to see how the values in the cells change as a result of your
manipulations.
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Note: The format of the procedure below will be used often throughout this manual to detail a
series of keystrokes and resulting displays. In this format, system or editing keys (example:
and (¥]), and command keys or keystroke combinations (example: (M]) that you must press
are shown as actual keycaps. Characters that you should enter into the display are shown as
di=playg characters. The displays that are the result of your commands and entries are also
shown as di=g1 a4y characters, but inside a “display box.”

Remember that the purpose of this section is to get a general overview of VisiCalc. Some of the oper-
ations you will perform below will be unfamiliar to you, but don’t worry too much about how the
operations work—the important thing at this point is to see the result of those operations.

Input/Result
APPT
SHIFT CianTincame]
JanT Income:r ZOEE . QG
FEEE [RTN
Mork imag
danT Inocome s ZEEE ., BE

Sets VisiCalc back to Result Display mode.

Executes a command (called the Go To command)
that moves the cell display back to

Jant Income,

VisiCalc displays the o i i v message because
when Jarn™ Irncome changes, it takes a few
seconds to recalculate all of the cells that are re-
lated to Jarn ™ Irocoms.

Now use the arrow keys to move around the worksheet and look at the effect of this single change on

different cells:

Input/Result

+J
danTHouwse : £BE . EHE
tar ™ I rmsur 1EHE, 36

This value changed because it depends on

damt Income,

This one didn’t change because there was no for-
mula associated with it. Look at the field separa-
tor (the colon); it’s not underlined. (Remember
that if the colon is underlined, the displayed
value has a formula associated with it.) Press

to verify that there isn’t a formula—the
display doesn’t change. Press again to re-
turn to Result Display mode.



Jarn™Ta=<ez: PEE, 88
JantFoody ZEE, 86

™G]
lan™TotE«<p: 1216, 88

APPT
danTTotE=p: SUMCCJdan"Howsed, . 0
A SMcDdanHouwsed, . Ddarn™Uti1]
dan T TotEqsp: SUMOD Jan™Howuse 1, D

RUN | [RUN | [RUN | | RUN

...‘

1
=
Tl
5

Codarn™H:

i

tid

b

i

fix]
faxl
B

i
5
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Another value that changes because it has a for-
mula associated with it.

Here’s another value that hasn’t changed, again
because a value was entered, not a formula.

This value also depends on a formula.

Pressing sets the display to Formula Dis-
play mode. Here’s the formula that gave the re-
sult above; it contains a new element: a VisiCalc
function, =11, Functions provide a way to do
more complex computations than can be accom-
plished with arithmetic operators like + and —.
VisiCalc functions will be introduced later in this
section and covered in more detail in section 3.

The key replaces the user-defined headers
in the cell coordinates field with default headers.
When this happens, the cell contents field is in-
creased in size and you can see more of a long
formula like the one in this cell.

The key is a toggle. Pressing it again
switches the cell coordinates field back to user-

defined headers.

The key moves the cell contents one char-
acter to the left each time it’s pressed.

([SHIFT](RUN] moves the contents the other way.)

Pressing the key sets the display to Result
Display mode.
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Press the arrow keys a few more times to see how other cells changed as a result of the single change
you made to Jan™ Irncome. Although ELUDGET is a relatively small and simple worksheet, it still
provides a lot of computational power. Just consider the amount of writing and calculating involved in
modifying a hand-written worksheet to reflect a change in monthly income. VisiCalc accomplished the
same thing with a few keystrokes.

To complete this example and exit VisiCalc, press the keystroke combination. When
VisiCalc is running, exits the VisiCalc program, but does not turn off the HP-75.

Input/Result
VisiCalc displays the exit message; the prompt
and cursor then reappear. (The text prompt, :,
Leaving worksheet: EBUDGET may appear if you entered VisiCalc from HP-75
O text mode.)

This brief introduction doesn’t begin to cover all of the operations and capabilities of VisiCalc. The
new terminology and concepts introduced here will be further explained and defined as you advance
through this manual, and additional commands and operations will be added to the few that you used
in this section. The remainder of section 1 is devoted to giving you a more thorough introduction to the
essential operations of VisiCalc.

More About Entering the VisiCalc® Program

As you've already seen, you enter VisiCalc by typing i from HP-75 EDIT mode. In “A VisiCalc
Example” (page 19), you then pressed to call up the ELIDGET worksheet. There are several start-
up possibilities, however, and now we’ll explore them all. Type .= to enter VisiCalc again:

L
[xx]

27Z| The VisiCalc start-up message is displayed
whenever VisiCalc is activated.

fisilalo R - copuriabht HFE 1

Then VisiCalc will display the worksheet name template to prompt for a worksheet file name:

Eriter workshest rname: BUDGET VisiCalc displays the most recently accessed
worksheet if any worksheets exist in memory.

If one or more worksheet files are already in memory, the name field will contain the file name of the
most recently accessed VisiCalc worksheet. For example, if you loaded the Eiil1:ET worksheet as de-
scribed in the previous section, then the worksheet name template will appear as above. If no VisiCalc
worksheet files exist in memory, the name field (which begins at the cursor) will be blank and the
template will look like this:

workshest mame: B This template is displayed when no worksheets
exist in memory.
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You can proceed in one of four ways at this point:

Th

If a worksheet file name is displayed, you can recall it and make it the active worksheet file by
simply pressing (RTN].

You can enter a new worksheet file name by typing the file name in the blank space or over the
existing name. When you press (RTN], a new empty worksheet will be created.

If several worksheet files exist in memory, you can use the arrow keys to scroll through a catalog of
worksheet file names.

e You can recall any worksheet in memory by stepping through the catalog of VisiCalc worksheet
files with the (#] key until the name of the desired file is displayed, then pressing (RTN]. The files
are displayed in reverse of the order of their creation—most recently created first.

e You can use the [#] key to scroll up through the worksheet catalog after pressing the [+] key one
or more times.

e You can also use the and [SHIFT](#] keys to go directly to the first and last entries in
the worksheet catalog, respectively.

You can exit the VisiCalc program and return to HP-75 EDIT mode by pressing the key or

keystroke. Note that the only time that you can use the key to exit the
VisiCalc program is when the worksheet name template is in the display.

e examples below will clarify the options listed above.

Example 1: If a worksheet file named ELILGET was already in memory, that file would be displayed in
the template. (This is the situation that should exist now if you loaded the ELIDGET worksheet as
described under “A VisiCalc Example.”) You would recall this existing worksheet to the VisiCalc pro-
gram by pressing the key.

Input/Result
Erter worksheet name: BUDGET
RTN VisiCalc will display the coordinates and contents
of the cell where the cursor was last located in
JantTotExp: 1910, 00 the worksheet. (You may see a different cell—if so
press [SHIFT](>], type [ .iarn™totexp ], then

press to see the cell shown.)
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Example 2: Create a new VisiCalc worksheet by typing a new file name in the name field.

Input/Result
Ernter workshest rname: BUDGET The worksheet name template as it appears
when you first enter VisiCalc.
CLR] z=alex Pressing clears the name field, so you can
enter the new worksheet file name.
Eriter worksheset name: zZalezH
RTN Pressing activates the new worksheet, and
the coordinates of the first cell are displayed,
Al ready for cell entry.

There are several other things that you need to consider with regard to entering new worksheet file
names:

¢ You can use any valid HP-75 file name to name your worksheets—including volatile file names
(those which begin with a period).

o If you try to give a worksheet the same name as a non-worksheet file that already exists in memory,
the computer will beep, and the worksheet name template will remain in the display to prompt you
for another choice of file names.

o If the name you enter is the same as another worksheet file name, the named worksheet will be
called into the VisiCalc system and no new worksheet will be created. Refer to “Purging Worksheet
Files”, page 49, for information about deleting unwanted worksheet files from memory.

e VisiCalc worksheet files are a special file type and are different from other types of files in memory.
Worksheet files can be [FiTalogued, FEHFAMEd, FURZEd, and C0FYed, but not L I%Ted,
FLIZTed, EDITed, RUM, CALLed, TRAHZFOREMed, or FEMHUIMEEFed.

Example 3: If several worksheet files were in memory, you could use the arrow keys to scroll through
these worksheets to find the one you want to work with. For example, suppose the worksheet files
BULDGET, SALES, and FAYRECOLL were in memory, they had been created in the order listed, and the
last worksheet accessed was “FALES. Then, to find and call up the ELUDGET worksheet, you could go
through the following process.

After you enter the VisiCalc program, you would see the worksheet file name template:

Erter worksheet name: § : The file name that would be shown when the
template first appears would be Zfi ES—Dbecause

it was the last one accessed.

i)

HLE!
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You could press to see the name of the most recently created worksheet:

Eriter worksheet mame: FAYREOLL FAYEOLL was the most recently created, but not
the most recently accessed worksheet. So it would
appear after ZHALE% in the catalog.

If you press again to see the last worksheet file in memory, you would see:

Eriter worksheet mame: BUDGET ELIDGET was the first worksheet created, but the
last one in the catalog.

If you press now, the ELINGET worksheet would be called into the VisiCalc program. Remember
that this example is hypothetical—only the E:LI[IZET worksheet should exist in memory at this time.

Example 4: If you enter the VisiCalc program but then decide to exit without accessing any
worksheets, you can do so by pressing the key (or (SHIFT](ATTN]). With the ELIDGET worksheet

in memory, you would see:

Input/Result
Eriter worksheset rmame: BUDGET
With the worksheet name template in the display,
pressing the key exits the VisiCalc pro-
i | gram and the prompt and cursor reappear.

Once you fully activate the VisiCalc program by specifying or entering a worksheet file name, you can

only exit the program by pressing [SHIFT J(ATTN].

The VisiCalc® Display

While VisiCalc is active, your HP-75 display becomes a window into the worksheet file. The worksheet
is organized into columns, which are lettered A, B, C, and so on, and rows, which are numbered 1, 2, 3,
and so on. The intersection of each column and row specifies an entry position, or cell, with coordi-
nates such as Al, B3, C17, etc. Into each cell position you can enter a message or title, a number, or a
formula of the kind you might enter, keystroke by keystroke, on a calculator.

The illustration below shows the structure of the worksheet. In that illustration, the active worksheet
area is the part of the worksheet that contains cell entries. It is bounded on the left by the left physical
boundary of the worksheet and on the top by the top physical boundary. It is bounded on the right and
on the bottom by the right-most column and the bottom-most row that contain nonempty cells. As you
will see, certain cell-display movement keystrokes can be used to go directly to the active worksheet
boundaries.
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Active Worksheet
Area
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Maximum worksheet sizes and worksheet memory requirements are discussed in more detail later in
this section under “Memory Management”(page 47).

The Cell Display

When you first access a worksheet you will see the coordinates and contents of a single cell. This single
cell display is the basic element of the worksheet that you will work with to build, examine, and modify
the worksheet. Let’s look more closely at the contents of this display. To look at a typical cell display

from EUDGET, press (SHIFTJ(>], then type == and press the key followed by the key to set
Formula Display mode. The cell shown below will be displayed.

Mar “TotEsp: SUMICMar “Howusel, . . LM

T 4—— The cell contents field.
The cell coordinates field.

The cell coordinates field gives the location of the cell within the worksheet. In this example the cell
display is located at the intersection of the [Mzar column and the Tt Ex:p row. The cell coordinates
field can contain default coordinates like =, user-defined coordinates like those in the example above,
or a mixture of both default and user-defined coordinates, like [ fMar 15,
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The cell contents field displays the cell entry. A cell can contain a numeric value, an alphanumeric label,
or a formula. You can view the contents of a cell in either Formula Display mode—as in the illustration
above—or in Result Display mode. Cells that contain labels or numbers look the same in either mode.
Cell display modes will be described in detail in section 2 (page 61). A bit later we will discuss cell
entry and editing in more detail (page 38).

The colon that separates the cell coordinates field from the cell contents field has a special function.
When the colon is underlined, it indicates that the value shown in the cell you are viewing has a
formula associated with it. When you are viewing the cell in Result Display mode, you can tell if there
is a formula associated with the displayed value by the presence or absence of the underline.

Just as the cell display is a window into the entire worksheet, the cell contents field is a window into the
cell entry. Since the length of a cell entry may exceed the size of that window, you need to be able to
move the window back and forth so you can examine the hidden part of the entry. The key and
the keystroke combination enable you to do this.

* To move the window to the right one character position (and the contents to the left), press [RUN].

e To move the window back to the left, press [SHIFT](RUN].
Try scrolling the current cell entry back and forth to see how these keys work.

Notice that the cell entry window scrolls “under” the cell coordinates field, and that the cell coordi-
nates field never moves. The cell coordinate field stays fixed in the display, so you can always identify
the current cell. Notice also that we didn’t use the left and right arrow keys ([«] and [+]) to scroll
within the cell display. This is because the arrow keys are used to move around the worksheet—that is,
from one cell to another. We will discuss further how to move around the worksheet shortly under
“Accessing Cells” (page 32).

There are two other keystroke combinations that can be used to move the cell entry window, the
and keys.

® Pressing the key moves the entry window one window width to the right or to the end of the
entry string if less than a window-full of characters remain.

* Pressing the keystroke works the same, except that it moves the window to the left.
Try the [TAB] and [SHIFT](TAB] keys on the cell in the display.
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Headers

When a worksheet is first created, all of the headers that define the cell coordinates in that worksheet
are default headers. While the default headers do specify the column-row position of the cells in the
worksheet, they provide little useful information about the relationship between the currently dis-
played cell and the total worksheet.

As you have already seen, VisiCalc allows you to create alphanumeric user-defined headers for columns
and rows, and to use them to specify the position of a cell. This means that you can replace default
column coordinates (like A, B, C, etc.) and row coordinates (like 1, 2, 3, etc.) with labels that describe
the contents of the cell. Cell coordinates that describe the cell contents, or are otherwise logically
related to the cell contents, are much easier to remember and use than coordinates like ES or OIF 1 2.
By defining and using these user-defined headers, you can better visualize the overall structure of the
worksheet. User-defined headers can be comprised of up to 95 alphanumeric characters, including any
character except , [, 1, or !. You create them by using the /H (header) command (which is described
in section 2, beginning on page 54). User-defined headers can be used anywhere that default headers
are used—that is, any time that you need to specify the location of a cell.

When you specify the location of a cell with user-defined coordinates, they must be surrounded by the
left and right square brackets (L and 1), and the column and row headers must be separated by the
caret symbol (). For example, to enter the coordinates of a cell with column coordinate -izt: and row

VisiCalc can tell the difference between a user-defined and default header, and also between a numeric
value and a header that consists entirely of numbers. For example, the user-defined coordinate [ % ]
would look like default coordinate % without the brackets and caret.

The Status Line

The status line contains certain information about the current cell and the active worksheet. It can be
called into the display from Top level by pressing the keystroke combination. The status
line contains several fields of information: some of these fields refer to the current cell (the cell that
was in the display before the status line was called), others refer to the worksheet, and one refers to the
computer’s memory. Each of these fields is described below. Press to display the status
line for the currently active worksheet:
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“ LW The remaining memory field shows the number of

bytes of unused HP-75 memory.

The recalculation mode field contains an F if
Automatic Recalculation mode is active, or an 4
if Manual Recalculation mode is active

(page 80).

The recalculation order field contains a : if the
order of worksheet recalculation is by columns, or
an F if the order is by rows (page 80).

The global format field shows the global format
setting of the worksheet (page 138).

The worksheet name field shows the file name of
the active worksheet.

The cell type field shows the type of the current
cell. This field contains i for a cell entry that is
a value or formula, i. for a cell entry that is a la-
bel, and -~ for a cell entry that is a repeating
label. The cell type field will be missing from the
status line of an empty cell.

The local format field shows the local format set-
ting of the current cell (page 132).

The current cell field shows the default coordi-
nates of the current cell.

To return to the current cell display, press [ATTN] or [SHIFTJ(EDIT]. The status line disappears and the

current cell returns to the display.

Input/Result

The current cell returns to the display.
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Accessing Cells

You’ll need to be able to move the cell display around within the worksheet to examine, change, or add
cells. VisiCalc provides three ways for you to accomplish this: the arrow keys, the Go To command, and
the alternate viewing window.

Using the Arrow Keys

You can use the four arrow keys ([#], (3], (], [(*]) and the arrow keys in combination with the
key to move to any cell in the worksheet. Pressing one of the arrow keys moves the cell display, one cell
at a time, in the direction of the arrow.

Example: Press the right arrow key, [+], once:

Input/Result
Mar*TotE«<p: SUMICMar “Howseld., . . LH
The cell display moves one place to the right, to
the column headed by Fg+, and remains in the
Apr*TotE«p: SUMCCApr “Howsed, . . LA TotE=p row

Holding an arrow key down causes repeated moves in the same direction.

You can move the cell display to one of the boundaries of the worksheet in one step by pressing the
key with one of the arrow keys:

e The and keystrokes move the cell display to the top and left physical bound-
aries of the worksheet, respectively. If you press [SHIFT](#] then [SHIFT](«], the cell display will
move to cell A 1—the upper-left corner of the worksheet.

e The (SHIFT](=] and [SHIFT ][ ¥] keystrokes move the cell display to the right-most active column and
bottom-most active row of the worksheet, respectively.

Remember that the active boundaries delimit the area of the worksheet that contains nonempty cells.

Note that the unshifted arrow keys allow you to move past the active boundaries of the worksheet—all
the way to the physical boundaries.
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Using the Go To Command

Another way of moving the cell display around the worksheet is to use the VisiCalc Go To command.
This command moves the cell display directly to any cell in the worksheet from any other. To use the
Go To command, press [SHIFT](>], then enter the coordinates of the destination cell.

Example: Move the cell display to the cell with coordinates .Iuiti* I rizome. First, press >1—
the display will then prompt for the coordinates of the destination cell. The destination cell can be
specified by default, mixed, or user-defined coordinates.

Input/Result
The display prompts for the coordinates of the
desired cell; in this case, Jurn™ Irncome.
o to B
Ciun™income] After you enter the coordinates of the destination
cell, the desired cell is displayed. Note that you
JurntIrcome: CHau™Income ] must surround user-defined coordinates with the
left and right square brackets, and that you may

enter the individual headers without regard to
upper- or lower-case letters.

Now use default headers to go to cell Jar™ Ircome:

Input/Result
VisiCalc again prompts for the coordinates of the
destination cell.
LR T .
&l Even though you used default coordinates,

VisiCalc displays the user-defined coordinates if
they exist for that cell.

i
o
1

]
]

dartIncone

You can use the Go To command to move the cell display to a different row in the current column or to
a different column in the current row by specifying only a row or column header in the Go To
command.
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Example: To move to row 4 of the current column, execute the Go To command with only the row
coordinate specified.

Input/Result
e to: B
4 Enter only the row header (default or user-de-
fined) of the destination row.
Clesur o LEE, BB The cell display stays in the the same column
(.l=r) but moves to the 4th row (Irizur)

Moves within a particular row can be accomplished in the same manner. Just specify the desired col-
umn when prompted for the cell coordinates.

The Alternate Viewing Window

VisiCalc provides the means to quickly alternate your view of the worksheet between two separate cells
or groups of cells. It does this by allowing you to create two “windows” into the worksheet—the primary
viewing window that we have been discussing until now, and an alternate viewing window. You can
alternate your view between the primary window and the alternate window with the press of a single
key. Once you have switched to the alternate window, you can perform any VisiCalc operation—then
return to the current cell in the primary window by again pressing a single key.

Defining the Window Access Cell. To create an alternate window you must first designate a window
access cell. Once defined, this cell provides an access point to the alternate window. To do this, move
the cell display to the desired cell, then press [SHIFT[FET]. The cell display will blink once to indicate
that VisiCalc is setting this cell as the window access cell. Note that you can perform this operation
while the display is in either window. In a new worksheet, the window access cell is predefined to be
cell #1.

Accessing the Alternate Window. To switch the display to this access cell in the alternate window,
press the key. VisiCalc will immediately respond by switching the display from the current cell in
the primary window to the window access cell in the alternate window. While the display is in the
alternate window, VisiCalc underlines the coordinates field of the cell display.

The key is a toggle like or [APPT]. When the display is in the alternate window (the coordi-
nates field of the cell display is underlined), pressing will return the display to the current cell in
the primary display.

Windows As Reference Points. It is important to realize that the creation of an alternate window
does not separate the worksheet into two parts. Every cell in the worksheet is accessible from either
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window. When you create an alternate window, you are actually defining two rapidly accessible refer-
ence points—the current cell in the primary window and the window access cell in the alternate win-
dow. The location of the reference point in the primary window changes constantly as you use the
arrow keys or Go To command to move around the primary window. The location of the reference point
in the alternate window is fixed until you deliberately define another cell as the access cell. If you press
from the primary window, VisiCalc will display the window access cell—regardless of where the
cell display was when you last left the alternate window.

Since you can perform any VisiCalc operation from the alternate window—including making and
modifying cell entries, executing commands, even redefining the window access cell, you can take
advantage of the different behavior of the reference points to increase the efficiency and flexibility of
your worksheet operations. For example, you could make changes to a cell or cells in the primary win-
dow, then rapidly view the results of those changes in another cell or group of cells by defining the cell
where the results occur as the alternate window access cell.

Example Suppose, in the ELIOGET worksheet, you want to see the effect of various income amounts
in Jar” Irncome on the Femain (remainder after expenses) row—starting with - rair. To
do this you could designate =zt "Femzirn as the alternate window access cell then go back to
. Sl o e and make a change. To observe the effect of the change you would simply press [FET ] to
§w1tch to Jdzrn"Femain in the alternate window, then use the right arrow key to scan along the
E 111 TOW. To make another change you could press [FET] to return to iz =, make the
change, then press again to return to .ar and repeat the process.

Input/Result
Cian’remainl Moves the cell display to
3 1F Cdam™ Inocoms - Yy )
Switches the display to Result Display mode.

Designates .. . as the alternate win-

dow access cell. The display blinks once to in-
dicate that the cell has been designated.
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(SHIFT](+]

JantIncome: ZEHAA, B8

R
"

Paiipy

T
A
T
12

RTN

Mork ing
Jan T Income:r 2500, 88

FET

FET

The example above illustrates just one of the possible ways that the alternate viewing window can be
used to speed up your work. By remembering the differing natures of the two reference points described

Returns to Jarn™ Irncome.

Places a new value in Jarn™Irncome,

Switches to the alternate window. Note that
JanEemain has changed.

Moves the alternate window cell display to
Feb "REemain, The rest of the Femairn row
could be examined in turn.

Switches back to the alternate window. Note that

the display returned to -z Femain, not to
the last cell viewed in the alternate window.

above, you will easily find other situations in which an alternate window can be helpful.

VisiCalc® Operational Levels

When you first enter the VisiCalc program, VisiCalc is set to Tbp level; from this level you can enter
two other VisiCalc levels: Edit Level and Command level. The operation of some of the computer keys
differs at different levels, and in most cases you must return to Top level before selecting another level.
We will discuss Edit level in this section and in more detail in section 2, “Creating and Editing

Worksheets” (page 53). We will also briefly examine Command level in this section.
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In practice you will seldom need to worry about VisiCalc levels. VisiCalc automatically switches be-
tween levels as required, leaving you free to enter data, execute commands, or perform editing. When
you signal to VisiCalc that you are through with an operation (by terminating an entry with the
key, “backing out” of a command with the key, etc.), VisiCalc automatically returns to Top level,
ready for a new entry or command. In almost any situation, you can return to Top level by simply
pressing [ATIN]. In fact, the principal use of the key is to stop an operation before it is completed
and return VisiCalc to the condition it was in before the operation was begun.

Top Level

The principal activity at Top level is viewing the worksheet. You have already seen how to view the
worksheet using the arrow keys, the Go To command, and the alternate window. You have also seen
how to examine the contents of a particular cell using the [RUN], [SHIFT](RUN], [TAB], and [SHIFT ](TAB]
keys. There are several other operations, most related to viewing the worksheet, that you can carry out
at Top level. These operations are each performed by a single key or keystroke combination. The list
below summarizes the operations that can be performed at Top level. Some of these operations have
already been described in this section. The rest are listed here to introduce them, but they will be
covered in more detail later in the manual.

Key Operation
Returns to Top level.

Exits VisiCalc.
Toggles the cell coordinates field of the cell display between User-Defined and De-
fault Coordinate Display modes. (Section 2, page 62.)

Toggles the cell contents field of the cell display between User-Defined and Default
Coordinate Display modes. (Section 2, page 62.)

Toggles the worksheet between Formula and Result Display modes. (Section 2, page
62.)

Toggles the cell display between Formatted and Unformatted Display modes. (Sec-
tion 2, page 63.)

Toggles the display between the current cell and the worksheet status line.

FET Toggles the display between the current cell and the access cell of the alternate
window.

Defines the access cell of the alternate window.

’

olg
e

Moves the cell display one cell up, down, left, and right, respectively.
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Key
(SHIFT](4],
(SHIFT](+],
(SHIFT)(+],
RUN

TAB

0

(e], (+], (=],
[3’ 7 mv or
digit
BNENIE

(&], letter, or

space

CLR

Edit Level

Operation

Moves the cell display to the top and left physical boundaries, and to the bottom and
right active boundaries of the worksheet, respectively.

Moves the cell contents of the cell display one character position to the left.
Moves the cell contents of the cell display one character position to the right.
Moves the cell contents of the cell display one window width to the left.
Moves the cell contents of the cell display one window width to the right.

Recalculates the entire worksheet. (Section 3, page 80.)

Switches VisiCalc to Edit level, ready for a value entry.

Switches VisiCalc to Edit level, ready for a label entry.

Switches VisiCalc to Edit level, ready to change the current cell contents. (Section 2,
page 58.)

Clears the contents of the current cell and switches VisiCalc to Edit level, ready for a
new entry of the same type as the just-cleared entry.

Initiates the Go To command.

Switches VisiCalc to Command level. (Section 1, page 46.)

To “write” on a VisiCalc worksheet, you simply move the cell display to the desired location, then begin
keying in the cell contents from the keyboard. As you begin typing, VisiCalc immediately switches to
Edit level. When VisiCalc switches to Edit level in this manner, the current cell contents—if any—are
overwritten by the new entry when you press [RTN]. However, if you press to return to Top level
without pressing [RTN], the current cell contents are preserved and the new entry is lost. This is be-
cause VisiCalc keeps the new cell entry in the display buffer until the key is pressed—only then
does it store the new entry in the cell and replace the existing cell contents.

In Edit level all of the HP-75 editing keys perform their normal function. Before pressing the key
to terminate cell entry, you can use the editing keys to correct typing mistakes or change the text of a
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cell entry. In fact, the HP-75 editing keys are active whenever the blinking cursor (B or #) is present in
the display. It is important to remember this since many of the HP-75 editing keys perform different
operations at other VisiCalc levels.

You can also switch from Top level to Edit level by pressing the key. When you do this, VisiCalc
switches to Edit level and the current cell contents are made available for editing. The two ways of
entering Edit level and of editing cell entries are described in detail in section 2, beginning on page 57.

Labels

Labels are generally used to title or explain the information and calculations on the VisiCalc
worksheet. VisiCalc interprets a cell entry as a label if the first character keyed in is an upper- or
lower-case alphabetic character (A through Z, or = through =), a single or double quote (* or ), ™, #,
%, %, %, or the space bar. Label entries can contain up to 95 characters.

VisiCalc looks at only the first character of a cell entry to determine whether the entry is a label or a
value; after the first character has set label mode, you can use any character accessible from the key-
board as part of a label.

Note: If you use characters with ASCII* decimal codes less than 32 or greater than 127 in cell
entries (or headers), you may get unexpected results when those characters are displayed on a
video display device or printed. Some of the character codes in these ranges are control codes
that affect the operation of video displays and printers.

Let’s start with a new, blank worksheet and make some entries to see how labels work. To do this you
will need to exit VisiCalc, then reactivate the system and create a new worksheet:

Input/Result
When you exit the VisiCalc program, it displays
the exit message for one-half second, then the
Lesving workskheet: BUDOGET HP-75 EDIT prompt and cursor are displayed.
4 |
copdr iakt HE 13323
mame: BUDGET
CLR]) =ale=z [RIN Clears the name field and enters the new

worksheet’s file name.

* ASCII stands for American Standard Code for Information Interchange.
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AL VisiCalc displays the first cell of the new
worksheet.

Now to place the label Zz1== in cell A1, you simply type the word and terminate the entry by press-
ing [RTN]. As you type the label, the HP-75 will beep when you enter a character at the position in the
entry that corresponds to the current column width* of the column in which the cell resides. You aren’t
limited to that many characters, however. In a newly created worksheet, the width of all the columns in
the worksheet is preset to seven characters. Let’s enter the label =z 1== and see what happens to the
display. Key in the label and press (RTN]:

Input/Result
Zales As soon as you start typing the label, the cursor
appears (indicating that VisiCalc has switched
Alely: SaleczH to Edit level), and the i L » appears (indicating

that this is a label entry).

RTN After you press the key, the cursor dis-
appears (indicating that VisiCalc has returned
to Top level), and the label indicator also
disappears.

I
—
fix]
i
—
T
i

Now cell A1 contains the label = =1 == and VisiCalc is ready for you to move to another cell or enter a
command.

If you attempt to type in a label but precede it with a value character, such as [=], ([], or a digit,
VisiCalc assumes that you are entering a value, and the label will not be accepted by the computer.
Using the single or double quote symbols ([*] or [7]) as the first character keyed in tells VisiCalc that
the expression is a label, no matter what else follows. (The quote symbol does not appear in the final
expression, and no closing quote symbol is needed.)

For example, let’s try to type a label for cost at the beginning of the second row—in cell position Az,
but we’ll precede the label with a dash.

Input/Result
-Cost- Pressing moves the cell display to cell AZ so
you can key the entry into the display.
AZolo: -Cozt-H The ' indicates that VisiCalc thinks the en-

try is a value entry.

* Column width and setting the column width are both discussed in section 8, “Formatting the Worksheet” (page 131).
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RTN Pressing terminates the entry; the HP-75
beeps to indicate an error, and VisiCalc will not
Al -Cost- accept the entry. VisiCalc returns the cursor to

the first invalid character of the entry—the  in
this case—to prompt you to make corrections.

Since we want this to be a label entry, not a value entry, we must reset the cell to the blank condition to
clear the error, then type the correct entry. To do do this, press to cancel the entry and return to
Top level, then retype the label beginning with a single or double quote.

Input Result

Clears the invalid entry.
Az
(] -Coszt- Enters a valid label.
Aol -Cost-NA
RTN Now when you press to terminate cell entry,
VisiCalc accepts the entry as a label because the
HE: -Cost- double quote, (7], told VisiCalc that you were typ-
ing a label.
Values

Values may be thought of as the actual numeric entries on the VisiCalc worksheet. In general however,
a value entry is an expression (or formula) consisting of any combination of numbers, arithmetic oper-
ators (such as + and #), parentheses, functions, or cell references (that is, cell coordinates that refer to
other cells). Value entries can contain up to 91 characters.

Example: Let’s write a value for %1 == in column E. Move the cell display to cell &1 and enter a
value representing $100:

Input/Result

bl Moves the cell display to cell Fi.

e
[
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183 As soon as you press the first numeric key,
VisiCalc immediately knows that the entry is to
BEiovs: 1AAM be a value.
RTN The key terminates entry and stores the

value in the cell.

Formulas

The real power of VisiCalc comes from its ability to have the contents of one cell calculated using the
contents of another—or several others. By using, as a cell entry, a formula that depends on the value in
another cell, and that cell on another cell, etc., you can play “what if,” changing the entire worksheet
by altering only a few values.

To use the value of one cell as part of a formula in another, simply include the cell’s coordinates in the
formula in the second cell. You can use default, user-defined, or mixed coordinates to specify a cell in a
formula. For a cell entry to be a calculated value, it cannot begin with an alphabetic character or the
quote symbol. (A reference to an empty cell or to a cell that contains a label will be evaluated as zero.)

Example: There are two rows in our “HLE= worksheet, Zzl&= and ~ ozt ~. We have a value of
$100 in the S =1== row, and we want the entry for ~==1 - at cell EZ to be 60% of the value for
Zalez givenincell E1(EZ = .6 X E1). To accomplish this we will use Ei 1 as part of the formula in
BZ.
Input/Result
CEER Moves to cell EZ and enters the formula in the
cell display.

SN |

RTN The key terminates cell entry.

s VisiCalc calculates the result of the formula you
entered and displays that result, 60, in the cell
display.

But while the display shows the result of the calculation, the formula is also stored in cell . You can

see this by pressing to toggle between Result and Formula Display modes.
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Input/Result
Formula Display mode causes any formula asso-
ciated with a cell to be displayed instead of the
BE2: E¥EL result of the formula.

If you change the value in cell E1 now, the contents of E= will also change, since the formula in EZ
includes a reference to cell E1.

Example: Let’s change the Zz1== amount in cell E1 to $200.

Input/Result
Changes the cell display back to Result Display
mode.
2Ea Enters the new sales amount in cell E 1.
BEl: Zaa
Moves to cell EZ to see the result of the change.
EZ. 12@
When you changed the value in cell E1, VisiCalc recalculated the value of cell B, ~Cm= 1t~ is still
60% of S ale=, but the value of —Z= =1t~ has changed because the value of %z 1=z has changed.

i
————— B e

1 iSales 200

2 i-Cost- 120
Now let’s create a third row that will calculate the difference of Zz1== and ~C =1 ~. First, give the
row the label Gr ==,
Input/Result
al Groszs (RIN Enters the new label in #3Z.

AZ: Gross
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Now, for the value of Gt === that will appear in cell EZ, we need to calculate %z 1=z minus ~Cos1 -
that is, E1-EZ.

But remember how VisiCalc determines whether you are typing a label or a value. It looks at the first
character typed—and the first character of E 1 —E = is an alphabetic character, E. E1-EZ is a perfectly
legitimate label, but it doesn’t calculate anything. If you typed k1 -k= into cell EZ, you would not
have the result of calculating Zz1&= minus - o=t —, but simply a label.

Remember that we used the single or double quote keys ((*] and [7]) to tell VisiCalc that the following
characters are to be treated as a label. We can use a similiar technique to type the formula E1-EZ as a
value, instead of as a label. The simplest way to do this is to put a plus sign (+) before the first cell
reference. VisiCalc will then interpret the entry as a value entry.

Input/Result
thl-bZ Pressing (=] moves to cell EZ so you can enter the
formula. Notice that the ! appears as you
BEZCMI: +bl-bZN type the +, indicating that this is a value entry.
RTN When you press [RTN], VisiCalc calculates the re-
sult and displays it.
BEZ: 28

After the above operations are completed, the worksheet should look like this:

1 iSales 200
2 1-Cost- 120
3 i6Gross 80

The key can also be used to force VisiCalc to interpret an entry as a value entry. The key is also
unique, in that you can convert a label entry to a value entry after the entry is started. You do this by
inserting an @ character at the beginning of the entry (use the arrow keys to move the cursor to the
beginning of the entry, press the key to display the insert cursor (#), then press the key).
When you press [RTN], the entry is converted to a value entry and stored.
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Functions

Formulas can contain calls to functions, as well as values, cell references, and operators. Function calls
consist of the function name followed by a parameter list in parentheses. Listed below are the functions
built in to VisiCalc:

AVERAGE  Computes the arithmetic mean or average of the numeric parameters in a list.

ERREOR Results in an “error” value that makes all expressions using the value display EFFOF in
the cell display.

FA =L Computes the maximum value of the parameters in a list.

MEFRAH Computes the arithmetic mean. MEHAH is another name for the AYEFRFAGE function.

MIHL Computes the minimum value of the parameters in a list.

HA Results in a “not available” value that makes all expressions using the value display HH.

Allows the effect of a particular value to be traced through the worksheet.
S Computes the sum of the parameters in a list.

These functions and the terms parameter and list are described in more detail in section 3, “Using
Functions and Formulas” (page 69).

In addition to the built-in functions listed above, VisiCalc allows you to use any HP-75 numeric func-
tion that takes only numeric parameters and returns a single numeric value. The HP-75 functions that
can be used with VisiCalc are listed in appendix B, “VisiCalc Functions” (page 175).

Extension Functions

Another powerful feature of VisiCalc is its ability to access functions that are external to the VisiCalc
system. These “extension functions” are specially designed BASIC programs and can be included in a
formula just like HP-75 and regular VisiCalc functions. By using extension functions, you can extend
the function set of VisiCalc to include almost any numeric computation you might need.

Extension function calls look exactly like built-in function calls. The only difference is that the func-
tion name is that of a BASIC program file that you create. Extension functions are fully described in
section 10, “Extending the VisiCalc Function Set” (page 151).

A magnetic card containing an extension function named IFF (internal rate of return) is packaged
with VisiCalc. Although IFF was included primarily to help illustrate the information on VisiCalc
extension functions in section 10, you may wish to use it to solve IRR problems. The use of IFFE to
solve internal rate of return problems is described in section 10 (page 152).
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Accessing Other Worksheets in Memory

Another type of cell entry that you can use is an external cell reference, which is a reference to another
worksheet in memory. External cell references can reference a single cell or a range of cells, and they
can be used in expressions, formulas, and function parameter lists.

External cell references are described in detail in section 9, “Accessing Another Worksheet From a
Cell” (page 143).

Command Level

VisiCalc has 11 commands to help you control input, worksheet and number format, worksheet calcula-
tions, user-defined headers, video display of the worksheet, and printed output.

To select a VisiCalc command, you first enter Command level by pressing the slash character key, (/].
VisiCalc then prompts:

Command: OFGHIMPRWM- The VisiCalc command menu.

Each underscored character is the first character of a VisiCalc command. To select a command, you
press the key that corresponds to the first letter of the desired command. Some commands have their
own sets of additional subcommands to enable you to control or to select their options.

The operation of each command is covered in detail elsewhere in this manual. Here is the VisiCalc
command set:

Command Operation
/D Delete. Deletes the column or row in which the cell display resides. (Section 2, page 66.)
/F Format. Sets the display format of the current cell display. (Section 8, page 132.)
/G Global. Sets global status for column width and cell format, sets Automatic or Manual
Recalculation mode, and sets the recalculation order to column or row. (Section 8, page
138.)
/H Header. Sets the display width of user-defined row headers, allows you to create and edit

user-defined column or row headers, and allows you to suppress the printing or video
display of default headers. (Section 2, page 54.)

/1 Insert. Inserts a blank column or row. (Section 2, page 64.)

/M Move. Moves a column or row within the worksheet. (Section 2, page 67.)

/P Print. Used to print the worksheet on an external printer. (Section 6, page 105.)

/R Replicate. Allows you to repeat a cell entry or a group of cell entries across a column or

row or a group of columns or rows. (Section 4, page 85.)



Section 1: Getting Started 47

Command Operation
|V Video. Allows you to activate or deactivate the video display. (Section 7, page 120.)
/W Width. Sets a local column width. (Section 8, page 136.)
/- Repeating Labels. Allows you to fill a cell with repetitions of a single character or group

of characters. (Section 2, page 61.)

Exiting the VisiCalc Program

You use the keystroke combination to exit the VisiCalc program at any time—from any
level. When you press [SHIFT(ATIN], VisiCalc responds:

Leawving waorkshest: worksheet name*

Then the HP-75 EDIT prompt and cursor reappear. Remember that your worksheet file is still in
continuous memory and can be accessed again by restarting the VisiCalc program.

Returning to Top Level

After any command completes execution or you complete a cell entry, VisiCalc automatically returns to
Top level. With one exception, you can also return to Top level any time by pressing the key. The
single exception occurs when entering user-defined column or row headers. Pressing while a
header is being entered causes the entry to be aborted and the header coordinates to be redisplayed so
you can enter another header. A second press of the key at this point will cause VisiCalc to
return to Top level.

Memory Management

Since the VisiCalc program is stored in a plug-in module, no user memory is used to store the program
itself. However, VisiCalc uses approximately 2500 bytes of RAM whenever it is active and certain oper-
ations use an additional amount of RAM that varies with the operation. The system overhead require-
ments of VisiCalc and of the HP-75 combined leave approximately 12 kilobytes (20 kilobytes with the
HP 82700A Memory Module installed) of user memory available for storing worksheets and other files.
When you create worksheet files, they require an amount of RAM that depends on the number of
active cells in the worksheet.

Dynamic Worksheet Size

As you edit and modify a worksheet, the amount of memory used to store the worksheet file grows and
shrinks as the size of the worksheet changes. The basic philosophy behind worksheet memory manage-
ment is “return every possible byte to the user.” Whenever an operation causes the worksheet to need

* The worksheet name that appears in this display is, of course, the HP-75 file name of the worksheet.
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less memory space, VisiCalc automatically shrinks the worksheet file and returns the unused bytes to
free memory. Conversely, as you add cells to the worksheet, VisiCalc automatically allocates memory for
those cells and expands the worksheet file to accommodate them.

Cell Display

251
252
253
254
255

—
COWONOUNHWN =
|_ -
®
(@)
@)

There are 255 columns in the worksheet, labeled # through =, ## : B

on to If through Iii. There are also 255 rows, so VisiCalc allows a total of 2552 or 65,025 possxble
cells. Since each cell uses several bytes of user memory, the actual limit is less and is constrained by
available memory.

A newly created, but empty, worksheet file requires 22 bytes of memory. Memory bytes are used by cells
at the rate of 2 bytes per cell position. So if you create a large worksheet, but leave most of the cells
blank, the blank cells will each use 2 bytes of memory, regardless of whether the cells contain any
information. As you write labels or values into a cell, more memory is used for each additional
character.

Even though VisiCalc lets you scroll down to cell i the worksheet is not really this large. In fact,
as mentioned above, the worksheet is dynamically reconfigured; it grows and shrinks to the size and
shape you need as you use it. You actually start with a 1 by 1 worksheet, starting and ending at cell ¥ 1.
Although you can move the cell display to any cell in the 255 by 255 matrix, no additional memory is
allocated for the sheet until you actually write something on it. As you make cell entries the sheet
grows into a rectangle just large enough to include the highest-numbered column and row that contain
nonempty cells.* As you move further to the right and down, writing labels, numbers, and formulas,
this process continues until available memory is exhausted.

* A cell is nonempty if it contains an entry or if it has a local format (page 132).
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If you begin with a blank worksheet, then write an entry at cell 1111, the sheet will grow to a size of 1
row by 255 columns. If you move the cell display to any cell in row 255 and try to write an entry there,
the entry will not be accepted because you are attempting to extend the worksheet to a rectangle of 255
columns by 255 rows, and this requires far more memory than that available in your HP-75. Even with
no other files in memory, the maximum number of cells that a worksheet can contain is less than 6000.
(This assumes a standard 16K HP-75 and a completely empty worksheet.) For worksheets that contain
information, this translates into about 10 worksheets the size of ELILIZE T, or one worksheet with about
600 cells.

The remaining bytes field of the status line will show the decrease in available memory as you write
information on the worksheet (remember that you press to display the status line), or as
you use commands that write on the worksheet. If you exhaust available memory, VisiCalc will beep, the
program will terminate, then error 16—rot =rnouab memor d—will be displayed. Also, because
certain VisiCalc operations use some temporary memory, an out-of-memory error may occur during
those operations—even if the remaining memory field of the status line indicates that enough memory
should be available. This can occur while making a cell entry, while inserting a column or row, during
replication, during worksheet recalculation, etc. To recover from an out-of-memory condition, you must
either reduce the size of the affected worksheet, or remove other files from memory.

Multiple Files in Memory

In practice, you don’t need to be too concerned about memory management since VisiCalc manages
memory efficiently and automatically. However, as you fill the HP-75 memory with files—whether
worksheet, BASIC program, text, or other files—you may need to purge unneeded files or copy them to
mass storage to make room for new worksheet files. Also, as the size of any particular worksheet grows
you will want to periodically examine the remaining memory field of the status line so you can take
steps to make room for all of your entries.

Because you can have many files in memory at once, VisiCalc has been designed to use memory as
efficiently as possible so you can take advantage of this capability. VisiCalc worksheet files are listed in

TREAHSFORMed.

Purging Worksheet Files

To remove a worksheet from memory, you must exit VisiCalc via the keystroke, then
execute the HP-75 FLRGE command.
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Example: To purge the file that contains the ZHLEZ worksheet created earlier, first press

to exit VisiCalc.

Input/Result
VisiCalc displays the program termination mes-
sage when you exit the system.
Leawving workshest: SALES
B
Furas 'sales’ The FIIREGE command removes the the ZALES
file from memory.
4 |

Further information on using the FLIEGE command can be found under “Purging Files,” in section 3 of
the HP-75 Owner’s Manual.

VisiCalc® System Requirements

Together, your HP-75 and VisiCalc form a fully functional problem-solving system that can be used
almost anywhere. However, certain HP-75 accessories or peripheral devices are needed to perform cer-
tain VisiCalc operations or to expand the capability of the system:

The following list details these expanded system requirements:

¢ To increase the memory capacity of the HP-75 so that more or larger worksheets can be maintained

in memory, use the HP 82700A 8K Memory Module.

To provide for more flexible and rapid mass storage of worksheets than that provided by the built-
in HP-75 card reader, use an HP 82161A Digital Cassette Drive or any other HP-IL compatible
mass storage device. (Mass storage operations with VisiCalc are discussed in section 5, page 103.)

To produce printed copies of your worksheets, use either the HP 82162A Thermal Printer (24-
character line and portable operation), the HP 82905B Opt 248 Impact Printer (full size, desk top,
dot matrix printer), the HP 2671A Opt 048 Alphanumeric Printer, the HP 2671G Opt 048 Graphics
Printer, or any other HP-IL compatible printer. (Printing worksheets is discussed in section 6, page
105.)

To provide a larger viewing window into your worksheets, use an HP 82163 Video Interface and a
video display device (video monitor or television set), or any other HP-IL compatible video inter-
face and display device. (Using a video display with VisiCalc is discussed in section 7, page 119.)

All of the peripherals and accessories listed above can be used together or in any combination to pro-
vide a system that exactly fits your needs.
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Where Do We Go From Here?

By now, you have learned enough of the basics of VisiCalc to begin setting up solutions to your own
applications. As you proceed further in your study, you will find that VisiCalc was designed with you,
the user, in mind. As you become familiar with VisiCalc, you will discover that you seldom need to
worry about how a particular operation or command works, since VisiCalc’s friendly commands lead
you through the most complex of operations.

There is still much more to VisiCalc than you’ve learned so far. In this section we’ve only touched on
many of the operations and concepts that will be more fully described in later sections. In addition, in
later sections you will learn how to use mass storage with VisiCalc, how to print your worksheets, how
to use a video display with VisiCalc, how to arrange the worksheet format to fit your own needs, how to
use external cell references, and how to use and create extension functions.

Of course, you can simply use the index and the table of contents when you need to learn something
new. But we urge you to continue working through this manual, step-by-step, until you’ve seen all the
functions and commands of VisiCalc. Your mastery of this powerful tool will be greatly enhanced for
your efforts.
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What You’ll Learn in This Section

This section illustrates how to create and edit user-defined headers and how to create and edit cell
entries. It also illustrates how to insert, delete or move a column or row of your worksheet. When you
finish this section, you should be able to:

* Create and edit user-defined headers.

e Edit during cell entry.

e Edit a previously defined cell.

e Create repeating labels.

¢ Change the Coordinate Display modes.

e Switch between Unformatted and Formatted Display modes.
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e Insert a column or row into a worksheet.
e Delete a column or row from a worksheet.
e Move a column or row to a different position in a worksheet.

Before you read this section, you should have read and understood the information in section 1.

Headers

Remember from sectlon 1 that default headers are specified with column and row coordinates (such as
A, B, T, and 1, #, 3, etc.), user-defined headers are specified with labels (such as [ .lzr™ I 1
and mlxed headers are specified with both user-defined and default headers (such as I
AL Ircome d).

User-defined headers can be any length up to 95 characters. However, the first 8 characters of every
user-defined header must be unique—duplicate user-defined headers are not allowed. When you enter a
user-defined header the HP-75 will beep when the eighth character is entered. When the header is
subsequently viewed on the display, only the first 8 characters of the header will be shown and they will
be enclosed in brackets ([ and 1) to indicate that this is the part of the header that must be used for
cell references.* The brackets are not part of the header, and should not be used when entering a user-
defined header.

Any characters can be used in user-defined headers except , [, and I. User-defined headers can be
used any place that default headers can: in the Go To command, in formulas, to specify coordinates in
commands such as Move and Replicate, etc.

Creating a Header

The /H (Header) command is used to create user-defined headers. To do so:

1. Move the cell display to any cell in the column or row that you wish to define, then press (H).
The following prompt will be displayed.
Headers=s: Col Eow WHidth Suppress
2. Do one of the following:

e Press to enter column headers. VisiCalc will prompt for the column header of the column
where you are currently positioned.

o Press (R] to enter row headers. VisiCalc will prompt for the row header of the row where you are
currently positioned.

* When a worksheet is displayed on a video display device or is printed, you can set the width of the worksheet columns so that all
or any part of a header can be displayed. Refer to section 8, “Formatting the Worksheet” (page 131), for information on setting
column widths.
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e Press to change the header width. VisiCalc will prompt for the row header width. When a
worksheet is first created, the row header width is 5 characters. This command alters the appear-
ance of video displays or printed worksheets.

e Press to suppress the headers. This command suppresses default headers on the video display
or the printer. VisiCalc will prompt:

Suppress default headers: Yesz Ho

Press ' to suppress the default headers or H to restore the default headers.

Example: Create headers for the following worksheet, which we will call CO=T%,
COSTS Qtr 1 Qtr 2
Labor
Material
# Units
Unit Cost
Input/Result
W Enters VisiCalc.
Erter workshest mame: BUDGET Prompts for the new worksheet name.
costs (RIN Names the new worksheet 1% T, After the
worksheet is named, VisiCalc displays the first
cell.
Executes the Header command.
Headerz: Col Fow Hidth Suppresszs VisiCalc displays the header options.
(R] Selects the row header option.
£ -H_‘iEll‘ i

Enters and stores the first row header. All of the
characters that start label and value entry can
be used to begin a header.*

* If you wish to begin entering a header with a character that does not start label or value entry, you must press [*] or (] first.
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Fow header 1: [Lakaor] VisiCalc displays the header of row 1.
] Moves to the second row.
Fow header 2
Material Enters and stores the second row header. The
HP-75 will beep when the eighth character is
Fow header 2 [Materiall keyed in.
3 Moves to the third row.

-

Fow header 20

# Units Enters and stores the third row header.

Fow header 20 L# Unitzs]

*] Moves to the fourth row.
Fow header 4
Uit Cost (RIN Enters and stores the fourth row header. Notice
that only the first 8 characters of the header are
Fow header 4 [lmit Cosld displayed.
Goes back to Top level and displays the cell where
the /H command was executed. The first column
ACLakor 1 does not have a user-defined header and defaults
to A. The first row has header L ziior.
Selects the column header option.
Col header A
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Bt 1 Enters and stores the first column header.

Col header A [Rtr 11

Dty 2 Moves to the second column and creates the sec-
ond column header.

Col header By [ty 21

Wt Moves to the third column and creates the third
column header.
Cal header C: OY¥tdl
Returns to Top level.
Btr 17Labor:

Editing a Header

If you make a mistake while typing in a header (before is pressed), the editing keys (which we will
discuss next in “Creating and Editing Cell Entries”) can be used to correct your entry. Or, you can press
to cancel the current header entry and return to the previous entry.

If you wish to change a header after you have stored it (by pressing (RTN]), simply position the cell
display to the appropriate column or row, press or (/] (H] [R], then press [(EDIT]). The entire
header will be displayed without brackets. You can now use the HP-75 editing keys to make the
change, or you can press and type in the new header.

To return to the default headers, position the cell display to the correct column or row, press (/] [(H]
or (R], and press (RTN].

Creating and Editing Cell Entries

VisiCalc provides several options for you to use when creating and editing your worksheet entries. If
you make an error as you are typing entries into the worksheet, the HP-75 editing keys can be used to
correct your entry. Or, if you decide to change the contents of a particular cell (for “what if” assump-
tions), Edit level makes it easy for you to modify complicated expressions right in place without
“rewriting” the entire cell contents.
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Edit Level Operations

As you are typing entries into VisiCalc, the HP-75’s editing keys enable you to correct any mistakes.
Once a label or value entry has been started, the cursor appears in the display, and the following
editing keys are active.

Key

(eT)=)

DEL

CLR

]

RTN

Operation
Discards the current cell entry, restores the previous entry, and returns to Top level.
Exits VisiCalc.

Expands the view window by exchanging the user-defined headers in the cell coordi-
nates field with the corresponding default headers. Pressing again restores the
user-defined headers. This mode is maintained with the worksheet.

Moves the edit cursor one character position to the right.

Moves the edit cursor one character position to the left.

Moves the edit cursor past the last character position of the current entry.
Moves the edit cursor to the first character position of the current entry.

Right-shifts the edit cursor one window width or to the end of the cell contents field,
whichever distance is shorter.

Left-shifts the edit cursor one window width or to the beginning of the cell contents
field, whichever distance is shorter.

Exchanges the replace cursor (#) with the insert cursor (#). Characters that are en-
tered after this keystroke will be inserted to the left of the cursor.

Causes the next keystroke or keystroke combination to display the character asso-
ciated with it, regardless of key redefinitions.

Deletes the character under the cursor and moves the remaining characters to the left.
Deletes the character under the cursor and all characters to the right of the cursor.
Clears the cell contents field.

Evaluates a formula, during value entry, before it is stored in a cell. The formula will
be over-written by the result and cannot be recovered if is pressed. (Described in
section 3, page 79.)

Replaces the character to the left of the edit cursor with a blank, then moves the
cursor one position to the left. In insert mode, the characters to the right of the cursor
are moved one position to the left.

Stores the cell entry and returns to Top level.
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Editing Previously Entered Cell Contents

If you wish to edit the cell contents field after a cell entry has been stored (that is, the key has
been pressed), you can do so by pressing (EDIT]. The cursor then appears in the display, and the same
editing keys are active as during cell entry. places the cursor on the first position of the cell
contents field. If the cell contains a formula, the formula is displayed. If the cell contains a value, the

value is displayed unformatted.

should be at the cell defined as [ 1+

Example: Enter the following data into the Z%T%Z worksheet started above. The VisiCale display
I1"Labor.
COSTS Qtr 1 Qtr 2
Labor 48400 49600
Material 56700 58900
# Units 11000 14500
Unit Cost ? ?

The unit cost in each quarter is found by adding the labor and material cost of that quarter and
dividing by that quarter’s number of units.

Enters the first quarter’s labor costs.

Oops! The wrong value was entered (57600 instead
of 56700).

Enters Edit mode, moves the cursor to the second
digit, and corrects the value.

Enters the first quarter’s number of units.

Input/Result
dmdEag

trr DL aboor 4488

RTN

e I Material SYEBE

EDIT) (=] &7 [RIN
1" "Materisal Se7aE
i) - TR R 11EHG
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(3] cCatr 17 labor I+0qte 1
materiallr-Catr 17# unts]

(<) =) <J OR) 1 [RTN]

Bitr 17Umit Cos=z: 2.3554545454

(=4
i

n

Another error! This time units is misspelled.

Corrects a mistake while entering a formula.
Remember that only 8 characters of the header
are displayed.

If you are entering a formula using user-defined headers that are longer than 8 characters, you must
enter only the first 8 characters of the header. If more than 8 characters are entered or the entry is
otherwise incorrect, the HP-75 will beep when is pressed, and place the cursor on the first place

the error is detected.

Input/Result

f0gqtr 2% labor I+0atr
materialdrsUgrr 27%# unit

RTN

Bty Z7Unit Cosdlsy Datr 27#

it

(sHIFT](=] I [RTN]

Doy Z7Umit Coszp 7045827585028

Goes to the top of the worksheet.

Goestocell itr ZLakar and enters the labor
cost.

Enters the material cost in quarter 2.

Enters the number of units in quarter 2.

Tries to enter the unit cost formula for quarter
2. The HP-75 will beep and place the cursor on
the first character where an error was detected.

Corrects the unit cost formula and enters it into
the cell.
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Repeating Labels

You can cause a character or group of characters to be repeated to form a label within a cell by using
the Repeating Label command, / —.

When you press followed by [=], VisiCalc responds by placing © .-~ after the cell coordinate field.
Any entry you then type is treated as a label, and when the cell is displayed on a video monitor or
printed, the entire cell is filled with repetitions of the label you typed in, regardless of the width of the
cell. The HP-75’s display shows only the entry that you typed in. As with other entries, repeating label
entry is terminated with [RTN], and all of the normal editing keys are active.

For example, typing (=] (=] followed by puts = in the cell along with a command to repeat the
label when the cell is printed or displayed on a video monitor. When printed, the cell will display
=z========_etc. Following (=) with a dash, (=], will fill the displayed cell with dashes, which
results in horizontal lines in the worksheet.

Using Redefined Keys

The HP-75 DEF KE% command (described in section 10, “Redefining the Keyboard” in the HP-75
Owner’s Manual) can be used with VisiCalc to redefine keys for easier value entry. Suppose that cell
Ztr Z~Labaor is used several times in a worksheet. If the key is defined as the character
string @ tr Z"Labor, then each time t+ Z L akor is needed in a formula or a cell reference,
you would key in a left bracket, press (instead of typing the cell coordinates), then key in a
right bracket.

The key redefinition must occur outside of the VisiCalc program. The redefined keys are active with
VisiCalc whenever the edit cursor is blinking in the display.

A redefined key cannot be the first entry in the cell contents field, since the edit cursor is not in the
display until you begin value entry. We could have defined as [ty Z7Labor 1 (notice that
brackets have been added). However, we would have had to begin value entry with some valid value
entry key or character before using [CTL](Z].

Modifying the Cell Display

Since your window into the worksheet is the single line display window of the HP-75, VisiCalc provides
several ways for you to modify or change the information shown by the cell display to fit your particu-
lar requirements. These capabilities take the form of several display modes, each of which changes
some aspect of the information in the cell display. When one of these display modes is active, it affects
every cell in the worksheet equally. In addition, the modes are all stored with the worksheet file.
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Displaying a Formula or a Result

In section 1 (page 21) we introduced the concepts of Formula and Result Display modes. The
key is used to toggle between these two modes. Newly created worksheets are set to Result Display
mode.

In Formula Display mode, a complex formula containing several user-defined cell references may be too
long to be completely viewed within the confines of the contents field of the cell display. You could use
the [RUN], [SHIFT]J(RUN], (TAB], and [SHIFT](TAB] keystrokes to move the cell contents into the contents
field for viewing, but another possibility exists. The key and keystrokes shorten
the cell display by converting user-defined headers in the display into their corresponding default
headers.

Changing Coordinate Display Modes

When VisiCalc is in Formula or Result Display mode, the key toggles the cell coordinates field of
the cell display between the user-defined headers and the corresponding default headers.

In Formula Display mode, the keystroke toggles the coordinates in the cell contents field
of the cell display between the user-defined headers and the corresponding default headers. For exam-
ple, to view the formula in cell &t Z~ilmit o=t do the following:

Input/Result
Sets Formula Display mode.
Cry E0Umdit Cos: 08ty 2%Labor I+0
Changes the headers in the cell contents field to
the corresponding default headers (sets Default
ftr 2°Umit Cos: (BE1+B23-B3 Coordinate Display mode).

To go back to the user-defined headers (User-Defined Coordinate Display mode):

Input/Result

Changes the values in the cell contents field back
to their user-defined headers. Notice that

VisiCalc is still in Formula Display mode.
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Suppose that a formula, which requires 20 characters, is entered using default headers. When VisiCalc
converts the cell references in the formula to user-defined headers, it requires 100 characters to display
the formula after is pressed. Since a maximum of 91 characters can be displayed in a formula,
VisiCalc will not be able to display the entire formula with user-defined headers—although the
worksheet will recalculate correctly and VisiCalc will display the first 91 characters of the formula.

If you try to edit the formula while still in User-Defined Coordinate Display mode, VisiCalc will not
accept the edited entry when you press if the formula still contains more than 91 characters. The
HP-75 will beep and place the cursor on the 92nd character, and that 92nd character will be a 7.

To store the edited formula in the cell, do either of the following:
¢ Reduce the number of characters in the formula to 91 or less, and press to store the formula.

e Press to go to Top level, then press to display the default headers. Edit the
formula using the default headers, and press to store the formula.

The Display Format Toggle

When a worksheet is first created, VisiCalc displays all results to the full 12-digit precision of the
HP-75. When you are doing calculations in cells, however, you often don’t need (or want) to see the full
precision of the result. VisiCalc provides commands that allow you change the format of the displayed
result—to set Formatted Display mode. There are four commands that change the number of digits in
the cell display to either Integer or Dollars format. (We will defer a complete discussion of these com-
mands until section 8, “Formatting the Worksheet,” page 131.) For now, you can change the display
format by doing one of the following:

e Press (1] (Local Integer format) to round only the value in the current cell to an integer.

e Press (Local Dollars format) to round only the value in the current cell to two decimal
places.

o Press (1] (Global Integer format) to round the values in all cells in the worksheet (except
those that have a format set with the /F command) to an integer.

e Press (Global Dollars format) to round the values in all cells in the worksheet (except
those that have a format set with the /F command) to two decimal places.

After setting the display to Integer or Dollars format, you can press to switch the display
to Unformatted Display mode. Pressing a second time toggles the cell display back to the
previous Formatted Display mode. The display format setting of a worksheet is stored with the
worksheet.
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Example: In the ©0%T% worksheet, change the @tr Z*lmit Coszt cell to display dollars and
cents.
Input/Result
Sets Result Display mode.
iy 27Unit Cos: 7 48275802085
Sets Dollars format in the
Fir 2°Unit Costocell
Bty Z27Unit Cosz: 748
To display the unformatted value in the @tr Z Umit Dozt cell:
Input/Result
Sets Unformatted Display mode.
Gy Z27Umit Cos: Fo4827586286859

Column or Row Manipulations

VisiCalc has three commands that enable you to change a worksheet by inserting, deleting, or moving
any column or row.

Inserting a Column or Row

The /1 (Insert) command makes it easy for you to insert a column or row into the worksheet. To do so:

1. Move the cell display to the column that is to be just to the right of the new column, or the row
that is to be just below the new row.

2. Press (1]. VisiCalc prompts:
Insert: Col Eow
3. Do either of the following:

e Press to insert a column just to the left of the column where the cell display is currently
located.

e Press [R] to insert a row just above the row where the cell display is currently located.
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After you press or (R], the llor k ira message is displayed while inserting is accomplished; after-
wards VisiCalc displays the coordinates of the column or row just inserted.

When inserting, you can place the cell display anywhere in the column or row, just as long as the cell
display is somewhere in the column that is to follow the inserted column, or in the row that is to be
beneath the inserted row.

Inserting a column or row moves subsequent columns or rows (including any user-defined headers) to
the right or down. Any cell references are automatically rewritten to reflect the new column/row status.

VisiCalc cannot insert a column or row if the active boundaries of the worksheet include column 255 or
row 255. If you try to insert a 256th column (or row), VisiCalc will beep and remain at the

Im=zert: Col Eow prompt.
Example: In the Z05T= worksheet, insert a row just above the unit cost row called Tt Dot
Input/Result
M Executes the Insert command.
Inzert: Col Eaow Displays the insert options.
(R] Selects the row option.
Cotr 274: Inserts a new row 4.
(R] Selects the row header option.
Fow header 4
Tot Cos=t [RIN Enters the row header Tt Dozt
Fow header 4 [Tot Cosztld
Returns to Top level.
AR Tot Cost
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Deleting a Column or Row

You can use the /D (Delete) command to delete a column or row from the worksheet. To do so:

1. Move the cell display to any place along the column or row to be deleted.

2. Press (/] (D]. VisiCalc prompts:

elete:

3. Do either of the following:

l; (] 1 E’ gt

e Press to delete the column on which the cell display lies.

e Press (R] to delete the row on which the cell display lies.

4. After you press or (R}, you must press to delete the column or row.

All cell references affected by the deleted column or row are automatically rewritten to reflect the new
column/row status. All subsequent columns or rows are moved to the left or up. The user-defined

headers for the deleted column or row are also deleted.

Example: In the ©5T% worksheet, delete the v 1 column.

Input/Result
Cutdl

Goes to column %

Executes the Delete command.

Displays the delete options.

Selects the delete column option.

Asks if you really want to delete the column.

Deletes the column.

vt is deleted and subsequent columns are
renamed and moved one position to the left.
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Deleting a column or row that contains cells referenced by other cells will generate EF:FF in the cell
contents field of the dependent cells. When you look at the formulas whose values have become
EFRFCRE, the references to deleted cells will be underlined default coordinates. For example, suppose the
formula in a cell is

Clam™Income l1+LFeb™Irncome 1+3UM D Jan™Houwsed, . . CHMar "Houwuse 13,
and the .lar column is deleted. The formula would become

Al+CFeb ™ Income J+SUMOASE . DMar “Houss 10,

To delete the underlined cell references, either press or re-type the underlined cell reference
and press [RTN].

Moving a Column or Row
The /M (Move) command enables you to move any column or row on the VisiCalc worksheet to any
other column or row location. To do so:

1. Move the cell display to any cell in the column or row to be moved, and press (M]. VisiCalc
prompts:

[l

i

ggl Eom

2. Do one of the following:
o Press to move a column.

e Press (R] to move a row.

3. VisiCalc then prompts for the destination (the “to” column or row coordinates). The destination
column or row coordinates can be user-defined or default.

When moving a column (or row), all columns (or rows) between the source and the destination, includ-

ing the destination, will move one position toward the source, and the source will be placed in the
destination’s previous location.

All cell references affected by the moved column or row are rewritten to reflect the new column/row
status.* The column or row user-defined headers are also moved.

When using the Move command, if you specify an improper coordinate (such as a row coordinate after
(M) has been pressed), the HP-75 beeps, moves the cursor to the first character of the cell
contents field, and waits for an appropriate response.

* After the move, cell references point to the new locations of the old data. This may lead to forward references (refer to “Forward
and Circular References” in section 3).
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Example: In the C05T3S worksheet, move the # Liri t= row beneath the Tt o=t row.
Input/Result
C# unitsId(RIN] Goes to row # Lirits=.
CO# Units=1:
(M) Executes the Move command.
Mowe: Col Eow Displays the move options.
(R] Selects the row move option.
Mowve row C# Unitz] to: B Prompts for the row destination.
Ctot cost] Defines the new row destination.
COTot Costld Displays the current cell after the row is moved.

The printed worksheet now looks like this (the header and column widths are 10):

RIETH]

1 Labor
Haterial
Tot Cost
% Units
Unit Cost

LN e Ll b

)

A k
atr | gtr
48400 43500
36700 58900
11000 14500
i 9.3545455 7.48
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What You’ll Learn in This Section
In this section you will learn how to use VisiCalc functions and formulas. When you finish this section,
you should be able to:

e Create arithmetic expressions using operators, numbers, cell references, and functions.

e Know what scientific notation is and when it is used.

Understand the mathematical hierarchy of VisiCalc and HP-75 mathematical operations.

Understand and specify parameter lists and ranges in function calls.

e Use the =M, MAXL, MIHL, MEAM, and AVERAGE functions in expressions.

Understand the operation and use of the HA and EFFOFE functions.

Precalculate an expression.

Turn Automatic Recalculation mode on and off.

Change the order in which recalculation occurs.

69
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e Manually recalculate the entire worksheet at any time.

e Understand forward and circular references and how to avoid them.

Before reading this section, you should have read and understood the information in sections 1 and 2.

Expressions and Numbers
Generally, an expression in VisiCalc consists of a series of one or more operands separated by zero or
more arithmetic operators. An operand can be any of the following:

e A number, which can have a decimal point and/or an exponent.

e A cell reference, obtained by typing the cell coordinate.

e A function.

e Any of the above combined by one or more operators (arithmetic, relational, or logical).

Operators can be any of the following:

e Arithmetic Operators

+ Addition.

- Subtraction.

k3 Multiplication.

Division.

ODIW or Integer division.

Exponentiation.
e Relational Operators

= Equal to.

Less than.

i Less than or equal to.

; Greater than.

b= Greater than or equal to.
Zxoor # Not equal to.

e Logical Operators

A AHD B Evaluates to 1 (true) if and only if both A and B are nonzero (true).
Evaluates to 1 (true) if A or B or both are nonzero (true).
Evaluates to 1 (true) if A is nonzero (true) or B is nonzero (true) but
not both.
HOT A Evaluates to 1 (true) if A is 0 (false).

Note: When used with default coordinates, the logical operators require that spaces be included
as above.
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Mathematical Hierarchy

The mathematical hierarchy of VisiCalc is the same as that in the HP-75. The table below lists the
HP-75 operators in their order of precedence. Expressions are evaluated from left to right for operators
at the same level.

Performed first.

0 Nested parentheses are evaluated from the inside out.
functions

HOT

£, -, 0IY or

+, -

=, b, b=yl U=, 4 oor #

AN

OF, ExOF

Performed last.

If you are in doubt about how an expression will be evaluated by VisiCalc, add parentheses to clarify
your understanding. If you add unneeded parentheses, they are automatically removed when the expres-
sion appears on the display. Parentheses may be nested, so even an expression such as
FRGHCII08- (3584520 01148125 can be easily evaluated. In VisiCalc, parentheses can be
nested 30 pairs deep. However, a value entered can only have a maximum of 91 characters.

For further information on mathematical hierarchy, refer to section 5 of the HP-75 Owner’s Manual.

Scientific Notation

Scientific notation is a shorthand system for expressing numbers that are too large or too small to fit
the display normally—that is, numbers that cannot be expressed adequately with 12 digits. When a
number is displayed in the general format (the format used when the worksheet is first created),
VisiCalc will automatically shift between conventional and scientific notation as required to display
the value with the greatest precision.
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Example: The number 1 followed by 20 zeros would be expressed as: 1EZ .

For more information on scientific notation, refer to “Exponential Notation” in section 4 of the HP-75
Owner’s Manual.

Precision of Calculations

Newly created worksheets display all numbers to the full precision of the HP-75 (12 digits). Although
VisiCalc allows you to display numbers to other degrees of precision,* no matter how you alter the
appearance of the worksheet numbers, VisiCalc always computes with numbers that are maintained to
the full internal precision of the HP-75.

You may wish to use a rounding formula to reduce the actual stored precision of a calculated value. For
example, to reduce the precision of a value to just two decimal places (for dollars and cents calcula-
tions), the formula is:

,_

)
=

)

IFcoordinate+ 1 B+, 5~ 1 BE
where coordinate is the cell coordinate of the value to be rounded.

For more information on the precision of calculation, refer to “Numeric Precision” in section 4 of the
HP-75 Owner’s Manual.

VisiCalc® Functions

As you know, you can use functions as part of the formulas you write into the VisiCalc worksheet. In
fact you can use almost the entire set of available HP-75 numeric functions in your formulas, and you
can also use functions that are unique to VisiCalc.

You will find a complete list of available HP-75 and VisiCalc functions in appendix B, “VisiCalc Func-
tions” (page 175).

Remember that if the first character of a cell contents field is a letter— such as the % in & IH—it will
be seen as a label by VisiCalc. To key in the function =IH, you must precede it by a mathematical
symbol, such as +. An alternative is to precede the function with the “at” sign, & The + and & tell
VisiCalc that the following entry is a value. The symbol appears in the cell contents field when you
type it in, but it disappears when you press to store the entry. The symbol is not shown when the
formula is displayed again.

* Integer format and Dollars format were mentioned in section 2 (page 63). In section 8, “Formatting the Worksheet” (page 131),
we will give a complete discussion of how to change the format of the displayed result.
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Parameter Lists and Ranges

Most VisiCalc functions are designed to accept more than one value. The function call consists of the
function name followed by a parameter list enclosed in parentheses. Parameter lists specify the values
to be passed to a function.

A parameter specifies the cell(s) used by the function: it can be a single cell, a number, an expression,
or a range (see below). A parameter list is a series of parameters separated by commas, and it can
contain up to 255 parameters.

A range is any number of entries in adjacent columns (such as EZ, 32, and [I3) or adjacent rows (such
as A&, AZ, and A4). The entire range is a single parameter and is specified by keying in the coordi-
nates of the first entry, followed by an ellipsis (. . . ), then the coordinates of the last entry. For exam-

ple, EZ . . .[OZ represents the entries EZ, T3, and 0=

Examples of equivalent parameter lists are shown below.

Hi, A2, AZ, A4, AS Cells A1, Az, AZ, A4, and AS (five parameters).

Al. .. A4, AS Range A1 to A< and cell A% (two parameters).

AL, AZ. . . A4, AS Cell A1, range A= to A4, and cell A% (three
parameters).

AL, AZ. . HS Cell A1 and range A= to A% (two parameters).

AL, . AS Range i1 to A% (one parameter).

If a range or parameter list contains a blank cell or a label, the cell is evaluated as zero.

The =

M Function

The VisiCalc function =L computes the sum of the values in all the cells specified in its parameter
list.

Example: In the LI GET worksheet, what is the total food allowance for the first 6 months of the
year?

Reload the original ELIDGET worksheet and use the Go To command to move to cell &0 Fooal 1 Then
use the /H command to create a new column header T« 1 2 1. Since the Ei ET worksheet was loaded
and altered in section 1, you will need to purge or rename 1t before reloading Eiif I' from the card.
Refer to the HP-75 Owner’s Manual for these procedures.
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Input/Result

gl food] Goes to cell GLF oo .
GOFood

Total Enters column header Tt a1,

Col header G [Totall

To compute the sum, you could laboriously type in [ jar ™ food I+ feb ™ food I+ Dmar " food ]
+Lapr food]l + Cmag™food] +C jurn™food ] But a faster way is to use the = L1 function.
Just type in =11 (preceded by a + or i sign*), followed by the entry range [ jzar™foodd. ..
Cium™faodl in parentheses.

Input/Result
Returns to Top level.

Total Food:

D jan™foodd, D jun™food s Enters the function and the parameter list for
Total "Food

]
t

i
i

Displays total food cost for the first six
months—the result of the formula you just
entered.

The IiH

1. and M IMHL Functions

The MAXL (maximum in list) function finds the maximum value in a parameter list, while the mini-
mum value is found with the M IHL (minimum in list) function.

Example: Find the minimum food bill for the months January through June.

* Remember from section 1 that the @ sign can also be inserted to change a label entry to a value entry.



Input/Result

(=)

HOFood 1

Least

RTN

Lol header H: [Leazt]

Leazt"Food:

i)

+minl ol jan™foodl, .  Ciun™food
RTN

Leazt"Food:

400
100
600
155

81
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Goes to cell HC F o .

Enters column header L.&zzt.

Returns to Top level.

Enters the minimum value function.

Displays the least amount spent on food during
the first six months.

Jun Total Least

.00 2000,00 2000,00

00 400,00 400,00
.00 100,00 100,00
.00 600,00 500,00
.00 195.00 140,00
.00 68.00 55,00

1045.00 140,00

House 1 400,00 400.00 400,00
Insur ¢ 100.00 100.00 100,00
Taxes 1 600,00 500,00 600,00
Food © Z200.00 175.00 180.00
util 5 110,00 95,00 87.00
TotExp! 1410.00

Remaini 590.00 630.00

370,00 1367,00 1336.00 1363.00 1295.00
533,00 664.00 637.00 705.00

75
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The AVEREHAGE or MEHM Function

FYERAGE and MEAM are two names for the same function. This function computes the average (or
arithmetic mean) of the values in a parameter list. The average is the sum of the parameters divided by
the number of numeric parameters. If the parameter list contains only labels or empty cells, AW EFRAGE
and MEAH will both return ERFOF.

Example: To find the average monthly utility expense in the ELIDNGET worksheet:

Input/Result
=] [¥] Goes to cell ICLItil .
ICUtild:
Awer age (RIN Enters the new column header Awezr age.

Col header I [Hwerage]

ATIN| +averagasedl jan™uti171. ..
Ciurn™utilda Enters the average function.

Displays the average utility bill for the first six
months.

BUDGET!  Jan Feb Mar Rpr May Jun Total Least Average
—————— *-———-—-_-_-_-_--_-___._..___—__-.,_-.._-_______-___ - -

Income: Z000.00 2000,00 2000.00 2000.00 Z000.00 2000,00

House i 400,00 400,00 400,00 400,00 400,00 400,00

Insur 1 100.00 100.00 100.00 100,00 100,00 100.00

Taxes + 600,00 600,00 600.00 600.00 600.00 600,00

Food 1 200,00 175.00 180.00 155.00 195.00 140.00 1045.00 140.00

Util 3 110,00 93,00 B87.00 81,00 68,00 35.00 82.67

TotExp! 1410.00 1370.00 1367.00 1336.00 1363.00 1295.00
Remaini 590.00 630.00 633.00 664.00 637.00 705.00
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Propagating A and EFFE

If you enter a formula that, when evaluated, causes an arithmetic error to occur,* the affected cell will
display EFFCF. In addition, this error will be propagated throughout the worksheet—that is, any for-
mula or value reference that depends on the contents of a cell displaying EF F (iF: will display the word
ERFEOFE when viewed. If you type +ERFOF into a cell, the word EFFOF will propagate to all other
cells that reference that cell.

If an extension function (which will be described in section 10) doesn’t return a value, ERFIF will be
placed in the current cell.

Similarly, if you do not know the value needed for a particular cell, you can simply type in +HF for not
available. Like EFFOF, the HA display is propagated over the entire worksheet—wherever there is a
value or formula that depends on the contents of the cell.t

Example: In the ELIOGET program, change the value for June’s income to HF and see what happens
to the worksheet:

Input/Result

Ciun™income ] Goes to cell Jur™Ircome,
dupt Income: ZEHEE, BE

+r1 3 Enters MM in cell Jur™Ircome.

dupt ITncome . HA

(SHIFT](¥] Goes to the bottom of the worksheet (cell

JunTREemain).

durrtREemain: HA

* Arithmetic errors are listed in appendix E of the HP-75 Owner’s Manual.
+If both EFFECFE and HHA occur in a formula, the cell will display the symbol that occurs first.
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The HF propagates to every cell containing a formula or value reference that depends on the contents
of cell JuriIrcome (cell F1). The worksheet now looks like this:

RUDGET:  Jdan Feb Mar Apr May Jun Total Least Average

______ $m—— - - - -

Income: 2000.00 2000,00 2000.00 2000.00 2000.00 NA

House i 400,00 400,00 400,00 400.00 400.00 NA

Insur 1 100,00 100.00 100.00 100.00 100.00 100,00

Taxes 1 600.00 600.00 600.00 600.00 600,00 NA

Food | 200.00 175.00 1B0.00 155.00 195.00 140.00 1045.00 140.00

Util + 110,00 95,00 87,00 81.00 68.00 55.00 82.67

TotExpi 1410.00 1370,00 1347.00 1336.00 1343.00 NA
Remaini 590.00 630.00 633.00 664.00 637.00 NA

HP-75 Functions and VisiCalc®

In addition to the functions that are found only in VisiCalc, you can also use nearly the entire set of
mathematical functions provided in your HP-75. Any numeric function that takes only numeric param-
eters and returns a single numeric result can be used in a VisiCalc cell entry. Like the VisiCalc func-
tions, if an HP-75 function is the first item in a cell entry, you must precede it with a -+ or i sign, so
that VisiCalc knows you are entering a value rather than a label. Refer to appendix B of this manual
for a complete list of HP-75 functions usable with VisiCalc.

You can also use the entire set of HP-75 logical and relational operators, including =, =, <, = <= <&
or #, FHD, OF, EX0OR, and M T. This means that powerful expressions or formulas are possible with-
out requiring special functions.

Example: Suppose you are creating a worksheet that shows customer order information for a product,
and you want the discount on the purchase price to be 7% if the customer orders 10,000 units or less,
and 12% if more than 10,000 units are ordered. You can create a cell entry that gives the purchase
discount—and reflects this pricing structure—by writing a conditional expression like the one below
(assume that the order quantity is in cell FA1).
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The relational operators, == and , return O if the expression is false or 1 if the expression is true.
Since only one of the expressions in the formula above can be true, only one of the multiplications
inside the outer parentheses will produce a nonzero result. For example, if a customer orders 5,000
units (A1 equals 5,000) the formula above will become:

FEE G BTECL A LEFECE DD

Precalculation of an Expression

Sometimes you may need to do a calculation to get a result that you want to place in a cell entry. If you
aren’t interested in storing the formula used in the calculation—only the result—you can use the [1] to
precalculate the formula. When you press (1] after keying in a formula but before pressing [RTN], the
formula will be evaluated before it is entered into the cell. Thus, when you are entering formulas, (1] lets
you use the display like a simple calculator.

For example, add the electricity bill ($78) to the phone bill ($26) and the water bill ($15). Then enter
the result in cell Jzr~1It i1 of the ELUOGET worksheet.

Input/Result
Ciammutil] Goes to cell [ Jar~til .

FE+ze+135 1) Pressing (1] calculates the expression and returns
the result to the display.
Aoy SR R 1198
RTN Enters the value into cell #7.
far ftil 11z, 8a

You can see that only the number is in the cell—the colon is not underlined.

Recalculating the Worksheet

As your VisiCalc worksheets and calculations grow larger and more complex, there may be significant
delays as you enter values or formulas into cells. This is because every time you press [RTN], the entire
worksheet is recalculated, and any cells that reference the current cell are reevaluated. Each function
such as L. and = IH, for example, takes a fraction of a second to evaluate, and a call to an extension
function can take several seconds to recalculate. The delay increases as the size and complexity of the
worksheet increases.
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Recalculation Commands

In many cases, you don’t need to have all the values recalculated every time you change an entry. The
/GR (Global Recalculation) command enables you to change several entries and then recalculate when
you're ready to look at the results. To use the Global Recalculation command:

1. Press (R]. VisiCalc prompts:

Fecalc: Auto Manuwal

2. Do either of the following:
e Press to set Automatic Recalculation mode and to recalculate the entire worksheet.
o Press [M] to set Manual Recalculation mode.

When a worksheet is first created, Automatic Recalculation mode is set. The recalculation mode field
in the status line (page 31) contains the recalculation mode indicator: it can be either H, for automatic
recalculation, or 1, for manual recalculation.

Since Automatic Recalculation mode causes the entire worksheet to be recalculated whenever a new
value is entered, manual recalculation allows faster data entry than automatic recalculation. The entire
worksheet is recalculated whenever you type an exclamation point, [1], while VisiCalc is at Top level.

VisiCalc evaluates the formulas on the worksheet in one of two possible orders: column-by-column or
row-by-row. A newly created worksheet is set to recalculate “columns first.” It will evaluate F1 first,
then A=, A3, etc, then E1, EZ, EZ, etc., then 1, and so on. If you change the recalculation order to
“rows first,” (as described below) VisiCalc will evaluate A1 first, then E1, 21, etc., then HZ, BZ, T2,
etc., then A3, and so on. The recalculation order field in the status line (page 31) contains the recal-
culation order indicator; it can be either i, for recalculation column-by-column, or F, for recalculation

row-by-row.
The /GO (Global Order) command specifies the order of the recalculation—column-by-column or row-
by-row. To use the Global Order command:
1. Press (0]. VisiCalc prompts:
Order of recalc: Col Eow
2. Do either of the following:

e Press to set the recalculation order to be column-by-column, beginning with column A. The
entire worksheet is recalculated if Automatic Recalculation mode is set.

e Press (R] to set the recalculation order to be row-by-row, beginning with row 1. The entire
worksheet is recalculated if Automatic Recalculation mode is set.



Section 3: Using Functions and Formulas 81

For many problems, the choice of column-by-column or row-by-row recalculation has no effect on the
results. But there are times when you must use the correct recalculation mode to obtain correct results,
and it’s important to recognize these cases when they arise.

Let’s consider a simple example. Exit the current ELIDZET worksheet, and type the following formulas
into a new worksheet named TEZT. As you are entering the formulas, think about how each entry
depends on the others.

TEST A B
1 1 2+A2
2 2+A1 2+B1
Input/Result
i Enters VisiCalc.
Erter workszheet name: BUDGET Prompts for a worksheet name.
CLR] t==1 [RTN Enters a new worksheet named TEZT.
A1l
1 Enters a value into cell A 1.
AL 1
EAEEED! Enters a formula into cell FA:Z.
Az oz
(+]) z#az Goes to cell E1 and enters a formula.
Bl 4
ZEb1 Goes to cell EZ and enters a formula.
EZ. &

In this example, the group of entries starting at A1 must be recalculated in column order: A1, AZ, E1,
EZ (since E1 depends on AZ).
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Now change the recalculation order from column-by-column to row-by-row by using the /GOR com-
mand, and specify manual recalculation with the /GRM command.

Input/Result

@

Order of

1]
i
i
—
[

Col Eow

Fecalo: Huto

Marnual

Prompts for the order of recalculation.

Selects Row Recalculation mode.

Prompts for automatic or manual recalculation.

Selects Manual Recalculation mode.

Change the value of cell F 1 to 2, perform the manual recalculation with a single press of (1], and view

the result in cell EZ.

Input/Result

Goes to cell #1 and enters a new value.

Recalculates the worksheet.
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B3 Notice that the value in EZ is unchanged, even
though A1 contains a new value. This happens
EZ: £ because cell E 1 is recalculated before cell A (and
EZ equals 2 X E1).

Now, do another manual recalculation.

Input/Result

) The correct value is now displayed because cell
E 1 has been updated.

This example shows that you should plan your calculations with either column-by-column or row-by-
row recalculation in mind, but not both. If possible, you should arrange things so the results will be
correct with either recalculation order.

In general, try to construct your worksheet so that all cells with value references will be recalculated
only after the cells on which they depend. This is done by locating these “dependent” cells below and to
the right of all their value references. Also, be careful when creating formulas referring to cells that, in
turn, refer to other cells. Such a situation could lead to a forward or circular reference, discussed below.

If you find yourself with a problem of conflicting requirements for column-by-column and row-by-row
recalculation, you can deal with these requirements by pressing [!] for an extra recalculation each time
you change a value and look for recalculated results. But first make certain that your column and row
conflict is not actually due to a forward reference or a circular reference.

Forward and Circular References

VisiCalc is powerful and extremely simple to use, but there are a few problems that can occur if you are
not careful about how you set up the worksheet. Two of these problems are forward references and
circular references.

A cell with a forward reference is one whose value will change after the cell is recalculated (as in the
previous example). The only way to achieve the correct results throughout the worksheet is to perform
a second recalculation. In extreme cases, forward references may refer to other forward references, so
that correct results can be obtained only after several recalculations.
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An effect even more startling is caused by a circular reference. The value of such a formula cannot be
determined with any number of recalculations!

For example, suppose that you are projecting future profits, taking into account various revenues and
expenses. One of the expenses is employee salaries, and one part of salaries consists of profit-sharing.
Unless you are careful, you may create a circular reference: salaries with profit-sharing depend on prof-
its, but profits depend on expenses including salaries. (To resolve this circularity, you must calculate a
figure for profits before profit-sharing is taken out.)

You can often discover forward or circular references because pressing (1] repeatedly does not give you a
consistent result. You can thus use (1] to check for forward and circular references.

Once you are aware of the issues involved in recalculation, it is not difficult to avoid conflicts in the
order of recalculation of forward and circular references. Generally these problems arise when you are
working too quickly without a plan, or “patching” an existing layout on the worksheet. If your approach
to the problem is orderly and well thought-out, it is unlikely that you will encounter any problems with
recalculation.
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What You’ll Learn in This Section

In this section you will learn how to use the /R (Replicate) command. The function of the Replicate
command is to repeat an entry across a column or row, or to repeat an entire column or row on the
VisiCalc worksheet. When you finish this section, you should be able to:

e Understand and use the Replicate command.

e Understand source and target ranges.

e Use relative replication and replication without changes.

e Replicate formulas.

e Replicate a cell into a range of cells.

e Replicate a column or row into another column or row.

e Replicate a column or row into a range of columns or rows.

Before reading this section, you should have read and understood the information in sections 1, 2,
and 3.

The Replicate Command Procedure

With the Replicate command, a single cell can be replicated either into another single cell, or into a
column or row of adjacent cells. A single column or row can be replicated either into another column or
row, or into a range of adjacent columns or rows.

85
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The Replicate command is one of the most useful and powerful commands in VisiCalc. With replica-
tion, you can cause cell entries such as formulas, labels, values, or cell references to be copied into
other columns or rows. (Cell formats can also be replicated. Formatting is discussed in section 8,
“Formatting the Worksheet”.) The Replicate command saves you the time you would otherwise spend
laboriously copying these entries into each cell.

Here is the replication procedure:
1. Position the cell display on the first cell of the source range (the first cell to be replicated) and
type (R]. VisiCalc prompts:
Ferpl =ource: coordinates of the current cell”
2. Do one of the following:
e If the current cell is the entire source range, press [RTN].

e If the current cell is the first cell in the source range, press the decimal point key [-] three times
to generate a three-dot ellipsis, then type in the coordinates of the last cell in the source range.

e If the current cell is not the first cell in the source range, press to clear the cell contents
field. Then type in the coordinates of the first cell of the source range before entering the ellipsis
(...) and the final cell of the source range.

3. VisiCalc now prompts F=p1 tarast: B to ask you to enter the target coordinates (that is, the
coordinates of the cell or cells into which the source range is to be replicated). As with the source
range, the coordinates of the first and last cells of the target range must be separated by an ellipsis.
Enter the target range and press [RTN].

If you wish to view the source range while being prompted for the target range, you can do so by
pressing the up-arrow key ([#]). When the source range is in the display, you can use the [TAB],
(SHIFT](TAB], (RUN], [SHIFT][RUN], and keys to view the source range. To get back to the
prompt for the target range, press the down-arrow key ([¥]). To exit the Replicate command and
return to Top level, press (ATTN].

4. If the cells in the source range to be replicated contain cell references, VisiCalc prompts:

FXE‘F‘I H Hi:i h

Fanag

iTi

Eelative Both

This option will be discussed later under “Replicating a Formula,” (page 91).

When you are replicating a single cell into another single cell, the source and target ranges should both
reference single cells. To replicate a single cell into each of several cells in a column or row of cells, the
source range consists of the single cell and the target range should specify the first and last cells of the
column or row. For example:

* The type face used for coordinates of the current cell is employed throughout this manual for parameters that you can change or
enter. In some instances VisiCalc will supply a default parameter, in others the parameter field will be blank until you enter a
value. The use of this type face for parameters follows the convention established in the HP-75 Owner’s Manual.
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Replicating this This target
source range Into range Copies the contents of the cells as follows:
A1. . A1 Og4. . .04 A1 into 04
A1... A1 Bl1...G1 Al into BE1, C1,01,E1,F1,and 51
AL, . . AL El...EB4 Al into BE1, EZ, BEZ, and E4

Replication of a column into another column or a row into another row is done by indicating the first
and last cells of the source range but just the first cell of each column or row of the target range. For
example:

Replicating this This target
source range Into range Copies the contents of the cells as follows:
H1.. . HZ (S A I | A1l into C1; AZ into C0Z; AZ into ©3F
=R P | Az . . . AZ Al into AZ; E1 into EZ; 1 into 02

Note: Columns can only be replicated into one or more columns, and rows into one or more rows.
A column cannot be replicated into a row, and a row cannot be replicated into a column.

VisiCalc can also replicate a column or row into a range of adjacent columns or rows. For this proce-
dure the source range consists of the first and last cells of the column or row to be replicated. If a
column is being replicated, the target range should consist of the first and last cells of the row consist-
ing of all the “first cells” of the target columns (the cells that will receive a copy of the first entry of the
source column). If a row is being replicated, the target range should consist of the first and last cells of

the column consisting of all the “first cells” of the target rows (the cells that will receive a copy of the
first entry of the source row).*

The diagrams that follow (which show the first cells shaded) illustrate the following replications:

Replicating this This target
source range Into range Copies the contents of the cells as follows:
i A4 BEl.. .01 Column #1 .. .#4 into columns E1 . . . E o
and 1. . . [d
= o1 A ) Row #1i...01 into rows i 2%, and
= = U

* If the source range is a column, and the target range is also a column, the Replicate command will assume that you meant to
specify only the first cell in the target range and will ignore the remainder of the target range. The same thing will happen if the
ranges are rows.
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... for this target range
—
... will be copied into these columns ...

Y VY

[
B1|C1|D1
This
source
range...
This source range ...
—_— ...will be copied into these rows
B1[C1 »{A2
A3 ... for this
target
Ad range

|:| The cell that will go into the “first cells.”

[:] A “first cell.”

If the cells specified in a source range or in a target range are not part of the same column or row, the
HP-75 will beep and display the incorrect entry for correction. As with any other entry in the display,
you can then correct or alter the Replicate command with the editing keys.

Replicating a column (or row) into another column (or row), when the source and target ranges over-
lap, may produce unexpected results.

Replicating Numbers and Labels

Example: Let’s expand the EUDGET worksheet to include months July through December (add col-
umns -1l through 0'=:). Then, replicate the insurance row through the remaining months of the year.

First, reload the EUULGET worksheet from the card, except this time name the worksheet ELIDGET 1.
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Input/Result
(sHiFT](=] (=) Goes to column 0.

ChInmcome 1

Executes the Column Header command.

Col header G Prompts for a new column header.

Wl Enters column header .Juil.

Continue defining columns until all six have been created.
(#] Fua
Sep
() o
(+]) Mo
) 0ee

The worksheet now looks like this:

BUDGET:  Jan Feb Mar fpr May Jun dul fug Sep Oct Nov fec

Incomei 2000,00 2000,00 Z000.00 Z000,00 Z000,00 2000,00

I
House i+ 4G, 00 400,00 400,00 400,00 400,00 400,00
Insur ¢ 100,00 100.00 100,00 100.00 100,00 100.00
Taxes + 600,00 600,00 600,00 400,00 600,00 500,00

]

Food 200,00 175,00 180,00 155.00 195.00 140.00
util 110,00 95,00 87.00 81,00 68,00 35.00

1
1

TotExpi 1410.00 370,00 [367.00 [336.00 1363.0G0 12953.00
Remaini 590.00 630,00 633.00 664,00 637.00 705,00

Now, return to Top level and go to cell Jur ™ Irnzur.
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Input/Result
Returns to Top level.

You now have June’s insurance allowance in the display. In order to create a row that includes an
insurance allowance for each month, you could move to cell .iwil "~ Irzur and type in 100, then move
to cell g~ Irizur and do the same thing, and so forth through [ !
the Replicate command.

The entire source range for the replication is the single cell ./ Irizur . Since this cell only contains

a number, the Fepl: Ho change Eelatiwe Eoth prompt will not be displayed.
Input/Result
(R] Executes the Replicate command.
Fepl source: [Jun™Insur 18 Prompts for the source range.
RTN Defines the source range as .iuri™ IrEur.
Fepl tarast: B Prompts for the target range.
Ciul@insurd, . Ldec™inzsurl Defines the target range.
Jurt Trsur s 1EE, BE Replicates the cell -l Irzwr and returns to
the current cell.

Now, when you view the worksheet, you will see that June’s insurance cost has been replicated across
the entire row.

Input/Result
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Goes to cell

Incomei 2000.00 2000,00 200¢,00 2000.00 2000,00 2000,00
1
House | 400,00 400,00 400,00 400,00 400.00 400,00
v 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100.00 100.00 100,00 100,00 100,00
Taxes + 600,00 600,00 600,00 600,00 600,00 600.00
Food & Z20G0.00 175,00 18(.00 155.00 195.00 140.00
v 110,00 95,00 87,00 BL.00 AB.OO S55.00
TotExp: 1410,00 370,00 1367.00 1336.00 {363.00 1795.00
Remaini 990,00 630,00 633.00 664,00 §37.00 705,00

Replicating a Formula

When you replicate a formula that contains a cell reference, VisiCalc prompts:

Fepl: Mo change Eelative Both

You must then decide whether you want the formula replicated exactly as written, with no change,
whether you want the formula that is replicated into each succeeding cell to be changed so that it is
relative to its new location in the worksheet, or whether you want the formula to have both options—
some cell references relative and some simply copied.

Using the Relative Option

In the ELIDGZET 1 worksheet, let’s replicate the formula in cell Jur ™ Ircame to cells Jul = ITrcomes
through Dec™Ircome. If we simply replicate the formula with no change, the formula in cell
Jur T Income (the value CMag ™ Income 1) would be repeated in each cell of the target range. But
since we want the formula in Jul " Irncame to be relative to the value in Jurn™ Ircome (to refer to
a value relative to its location, just like the formula in Jur™Ircaome does), and FAua ™ Ircomes
relative to Jul ™ Irnzome, ete., we'll specify relative replication.

Input/Result
Ciun™imcome ] Goes to cell Jun=Ircome.

dup T Income: ZEEE, BE




92 Section 4: Using the Replicate Command

Fepl: Ho change Eelatiwe

Executes the Replicate command.

Prompts for the source range.

Defines the source range as the cell
dun T Income,

Prompts for the target range.

Defines the target range.

Displays the replicate options, because a formula
is being replicated.

Here, VisiCalc is prompting for the type of replication: H for No change, ¥ for Relative, or E for Both.
Since we want the replication to be relative, we proceed as follows:

Input/Result
JurrT Imcoms . ZOEE, 08
L Twoome: Z008, 008

APPT

dulTIncoms s Ddun™Income ]
SHIFT)(>]

oo™ Irnocome: [How ™ Income
APPT

DecIncome: ZEE6, 06

Selects the relative option.

Goes to cell ful ™ Irc

Displays the formula for cell .fuil ™I

Goes to cell Dz Iroame and displays the
formula.

Displays the value for cell De o™ Ircome.
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BUDBET!  Jan Feb Mar fipr Hay Jun dul fug Sep oct Nov Dec
------ +_—————_.—-—————-————————————-————————--———-—————--——--———-—-——-——————-—--———_———————————————-——--—
Incose; 2000,00 z000,00 2000,00 2000,00 2000,00 Z000.00 2000,00 2000,00 20G0.00 2000.00 2000.00 2000.00
House | 400,00 400,00 400,00 400,00 400,00 400,00

Insur + 100,00 100,00 106,00 100,00 100.00 100,00 100,00 100,00 100.0¢ 10000 106,00 100,00
Taxes i 600,00 400,00 500,00 600,00 600,00 600.00

Food | 200,00 175.00 180,00 155,00 195.00 140.00

util 119,00 95,00 87.00 B1.00  6B.00  35.00

TotExpi 1410.00 1370.00 1367.00 1336,00 1383,00 1295.00

Femaini 590.00 630,00 633,00 664.00 637.00 705.00

As you can see, the replication was a relative one, with the formula not merely copied in each cell, but
actually depending on the value in a previous cell.

Using the Both Option

When you replicate a formula that contains a cell reference and you select the Both option, VisiCalc
will display the cell coordinates field, then a colon, and the formula in the cell. The first cell reference
in the formula is underlined. The right-most portion of the display contains the prompt:

= u In] E =
You must respond with H (for no change) or F (for relative) for each cell reference in the entire source
range. If a formula contains several cell references, you will see each one underlined individually as you

respond with H or F. A formula that does not fit in 91 characters with user-defined headers will auto-
matically be shown with default headers.

In the ELIDGET 1 worksheet, create a column Tt =1 that is the total income for the year.

Input/Result
Goes to the column to be defined.
MO Irmcome
Executes the Header command and selects the
column header option.
Col kheader M
Total Enters header Tmtal.
Col header M: CTotall
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Returns to Top level.

Enters the formula for Tt a1

BUDGET:  Jan Feb Nar Apr May Jun Jul Aug Sep Oct Nov Dec  Total

______ B T T —— ———— ————— - - gy g B

Income: Z000,00 2000.00 2000,00 2000,00 2000,00 2000,G0 2000,00 2000,00 2000,00 Z000,00 200G.00 2000.00 Z4000.00
1
1

House 400,00 400,00 400,00 400,00 400.00 400,00

Insur 3 100.00 100,00 100,00 100.00 100,00 100,00 100,00 100,060 100,00 100,00 100,00 100,00

Tazes 1 600,00 600,00 600,00 600,00 600,00 600,00

Food © 200,00 175.00 1B0.00 155.00 195.00 140,00

Util + 110,00 95,00 87.00 B1.00 &B.00 55,00

TotExp: 1410.00 370,00 1367.00 1336,00 1363.00 1295.00
Femain: 590,00 630,00 633.00 664.00 637.00 705.00

Now, let’s create another row beneath the F=m=ir row called Exp <% . This row will contain the
calculation for the total monthly expenses (Tt E:p) as a percentage of the total annual income. We

will use the following formula: Exp %y = TotExp » Total Incoms ¥ 186,
Input/Result
Cianremainl Goes to cell Jar Famair.

Goes to the next row.
Cdandll:
(R)Expimn Enters a new row header and returns to Top level.

JanTExp R
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Cian™totexpl-Dtotal "income
#1686 [RIN Enters a formula for cell tam ™ Ewp s,

=

JdantExp sy T8

Now replicate the E =« % * row across the worksheet. In the £ : » formula, the value for Tt Ewp
is different each month, and that variable should have a relative replication. However, since the annual
income does not change, the total income variable should be copied with no change.

Input/Result

(R] Executes the Replicate command.
Fepl source Clan™Expd 1B

RTN Defines the source range.
Fepl taraest: B Prompts for the target range.

Cfeb expiqsd, . Ldec™expiii] Displays the replicate options.

Faol Ho chamae Eelatiwe Both
Selects both types of replication.
JantEwpiny: Ldan”TotBExpld +Ho Eel JarTotExp is a cell reference for which the
no change (M) or relative (%) option is available.
(R] Selects relative replication for the
Jar ™ TotExp reference.
fan Ewpiiy: LTotal”Incom Mo Rel

Selects the no change option for the
Total™Incoms reference.
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BUDGET!  Jan Feb Har fApr Hay Jun Jul Aug Sep Oct Nov fec  Total
______ B ettt T T T - S 5 D 0 5 R e o 2 2 0 0 0 2 0 9 O O W S5 4 O 0 € S e
Incomel 2000.00 2000.00 2000,00 2000,00 2000,00 2000,00 2000.00 2000,00 2000.00 2000,00 Z000,00 2000,00 24000,00
1
1
House § 400,00 400,00 400,00 400,00 400,00 400.00
Insur §© 100.00 100.00 100,00 100.00 100.00 100.00 100,00 100.00 100.00 100.00 100,00 100,00
Taxes 1 600,00 600,00 600,00 600,00 600,00 600,00
Food 1 200,00 175.00 1B80.00 155.00 195.00 140.00
Util 110,00 95,00  B7.00  BL.00 48,00 55.00
: - - ————— e c e ——————————
TotExp: 141000 1370,00 1367.00 1336.0G0 1363.00 1295.00
Femaini 590.00 630.00 633.00 664.00 637.00 705.00
Expt): 5,88 571 570 5,57  5.68  5.4¢0 .00 L0 00 .00 .00 .00

The area of the display that contains the formula (between the cell coordinates field and the
_____ F=1 prompt) can be viewed the same way that a formula is viewed at Top level (with [TAB],
[SHIFT](TAB], [RUN], or [SHIFT][RUN]).

The key, to toggle the cell coordinates field, is also active during the #iHa Es1 prompt.
(SHIFT](TIME], which toggles the cell contents field, is active only when each new formula in the source
range is displayed for the first time.

Other Types of Replication

In the examples so far, you have been replicating a single cell into another cell or into a range of cells.
You can also replicate an entire column into another column, and replicate a column across a range of
adjacent columns. The same is true for rows.

Replicating a Range of Cells

Replicating a range of cells is similar to the replications you have seen so far. You simply set the cell
display to the first cell whose contents are to be replicated, and press (R] (or press (R] and
type in the coordinates of the first cell of the source range). VisiCalc prompts Fep 1 and
the coordinates of the current cell. You type an ellipsis, enter the cell coordinates of the last cell of the
source range, and press [RTN]. VisiCalc then prompts for the target range—that is, the cells into which
the contents of the source range are to be repeated. You enter the first and last cells of the target range,
separated by an ellipsis. When you are replicating a column or row into another column or row, the
target range should consist of the cells that will receive a copy of the first cell of the source column or
TOW.

ZOLr e
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If an expression in the source range is a formula with a cell reference, you will also have to specify
whether the formula is to be repeated with no changes, relative to its new location, or both.

Example: In the ELIDGET 1 worksheet, let’s create a second monthly budget beneath the budget that
we have been using. The first step is to replicate the values from the !zt column (cells

danIncomes to Jan"Femain) into cells A4 to R23, the area on the worksheet that we have
designated for the new budget (the E: i % * row will not be replicated). Formulas should be replicated
relative to other formulas. (We could create new row headers, but we will not do so at this time.)

Input/Result
Cian™incomnes ]
(R)
Fepl zource: Cdan™Income 18

o Cdantremaind

Fepl tar:

1
Wi
T
-+
[ ]

Fil4 [RTN]

a1
T
.
ot
u
1
.—
L
-
i
1]
e al
1]
—
L
-
-
T
m
[}
-
—

Goes to the first cell in the source range.
Executes the Replicate command.

Prompts for the source range.

Enters values in the .!zr: column as the source
range.

Prompts for the target range.

Enters values in the target range. The .lat col-
umn will be copied, beginning at cell 714 and
continuing downward.

Displays the replicate options.

Selects the relative option.
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BUDBET

House 440,00 400,00 400,00 400,00 400,00 4¢0,00
Insur 100,90 100,00 106,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00
Tares i 600,00 600,00 600,00 600,00 600,00 600,00

]
Food & 200,00 175,00 180.00 (55,00 195,00 140.00
Util 5 110,00 95,00 B7.00  B1.00  &B.O0 S5.0¢
TotExp: 1410.00 1370.00 1347.00 1336.00 1363.00 1295.00
Remaini 590.00 830,00 633.00 664.00 637.00 705.00
Explini .88 5.7 370 58,57 S.e8 5.4 .00 .00 .00 00 00 00

2000, 00

409,00

1
i
1 600,00
200,00
1 110,00

v 1410.00
V390,00

Replicating Into a Range of Columns or Rows

In order to replicate a column of cells across several columns, simply specify as the source range the top
and bottom cells of the column, and specify as the target range the top cells of the first and last
columns into which the column is to be repeated.

Likewise, to replicate a row of cells down several rows, simply specify the left and right cells of the row
as the source range, and the left-most cells of the top and bottom rows into which the row is to be
repeated as the target range.
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If the cells in the source range contain cell references, you will also have to specify whether the formula
is to be repeated with no changes, relative to the new location in the worksheet, or both.

Example: Now let’s replicate cells 714 through #Z73 across the entire worksheet (columns F i
through Deo).

Input/Result
=14

(R] Executes the Replicate command.

roe: [danmli4B Prompts for the source range.

Enters [ .i=zr 114 through [ .
source range.

Fepl target: B Prompts for the target range.
CHebdid,. . Ddecdld Enters the target range.
Fepl: Ho change Eelatiwve Eoth Displays the replicate options.
(R] Selects the relative option.
Cdamdid: 2008, 00

target range. Replications involving larger source and target ranges could take substantially longer.
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BUDBET:  dan Feb Mar fpr May Jun Jul fug Sep fct Nov Dec Total

+

B R T TP i —

Incomei Z000,00 2000,00 2000.00 Z000,00 2000,00 2000,60 Z000.00 2000,90 2000,00 2000.00 Z000,00 Z0G0,00 Z4000.00

House i 400.00 400,00 400,00 400,00 400,00 400,00
Insur ¢ 100,00 100,00 100.00 100,00 100.00 106,00 100,00 100,00 100,60 100,00 100,00 100,00
Taxes | 400,00 600,00 600,00 800,00 600,00 600,00
Food | Z00.00 175.00 186,00 153,00 195.00 140.00
util § 110.0¢ 95,00 67.00 BL.00 68,00  35.00

]
TotExp: 1410.00 1370,00 1367.00 1336.00 1363.00 1295.00
Remaini 590.00 630,00 633.00 664,00 637.00 705.00
Expiils 5.88 &7 570 557 5.6 5.40 .00 .00 .00 00 .00 .00

i 2000,00 2000,00 20060,00 2000,00 2060,00 2600.00 2000.00 2000.00 2000,00 2000,00 2000,00 2000.00

400,00 400,00 400,00 400,00 400,00 400,00 400,00 400,00 400,00 400,00 400,60 400,00
100,060 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100.00 1066.00 100.00 100.00
500,00 500,00 600,00 600,00 500,00 &00,00 800,00 800,00 8G0.00 600,00 500,00 600,00
200,00 200,00 200,00 200,00 200,00 200,00 200,00 200,00 200,00 200,00 200,00 200.00
110,00 110,00 110,60 110,00 110,00 110,00 110,00 110,00 110,00 110,00 110,00 110.G0
i 1410,00 (410,00 1410,00 1410,00 1410,40 1410,00 1410.00 1410,00 1410,00 1410.00 {410,900
i 590,00 590.00 590.00 590.00 590.00 590.00 590.00 590,00 599.00 590.G0 590.00 590.0¢

As you have seen, an entire worksheet can be created with one or two Replicate commands, making
Replicate one of the most powerful and useful VisiCalc commands. As you practice and become more
familiar with Replicate, you will find that it can save you literally hours that you would otherwise
spend typing in values, formulas, and labels.
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Part II provides information on expanding the use of VisiCalc with HP-75 compatible peripherals.

Part II contains the following sections:

e Section 5 (“Storing and Retrieving Worksheet Files”) explains how you can store your worksheet
files on magnetic cards or other mass storage media.

e Section 6 (“Using a Printer with VisiCalc”) describes how to use a peripheral printer to print your
worksheets. In this section you will learn how to connect and assign a peripheral printer, print a
worksheet with or without headers, and print formulas.

e Section 7 (“Using a Video Display with VisiCalc”) describes how to use a video display device to
display your worksheets. In this section you will learn how to install and assign the video interface
and a video display device, activate and deactivate the video display, and interpret the information
presented by the video worksheet display.

e Section 8 (“Formatting the Worksheet”) describes how to alter the appearance of the worksheet
on a video display or on a printer. In this section you will learn how to use the Local and Global
format commands, change the column width, and use Local Graphing format.

102
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Storing and Retrieving Worksheet Files
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What You’ll Learn in This Section

Since worksheet files are simply another HP-75 file type, the mass storage operations built in to the
HP-75 are used to store and retrieve worksheet files to and from mass storage devices like the card
reader and the HP 82161A Digital Cassette Drive. Because card reader operations and mass storage
operations are fully described in the HP-75 Owner’s Manual, this section will only cover those aspects
of mass storage operations that are unique to worksheet files. Before reading this section, you should
have read and understood the information in section 1.

Using Magnetic Cards

You can use the HP-75’s built-in card reader to transfer worksheet files between memory and magnetic
cards. Worksheet files can be copied from memory to magnetic cards or from magnetic cards to mem-
ory. In either case, a file transfer results in duplicate files—one in memory and one on a magnetic card
or cards. The use of magnetic cards is fully described in section 8 of your HP-75 Owner’s Manual,
“Card Reader Operations.” If you are not familiar with magnetic card use, please read section 8 of the
owner’s manual before attempting card reader operations.

All aspects of card reader operations covered in section 8 of the HP-75 Owner’s Manual apply to
worksheet files (type I files). You should, however, note the following information:

e The FCFD device code is not valid for worksheet files. (It can only be used with BASIC program
files.)

e Since worksheet files can’t be E['I Ted (that is, they can never be the current edit file), you must
always specify a worksheet file name when copying worksheet files to cards.

e It is not necessary to have the VisiCalc module installed in your HP-75 when transferring
worksheet files between memory and cards—in either direction.

e Worksheet card files can be FFEOTECTed and UHFREOTEZ Ted just like any other card file.
103
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Using a Mass Storage Device

The HP-75’s built-in HP-IL interface enables you to store and retrieve worksheet files on a mass stor-
age medium other than magnetic cards. Just as with magnetic cards, worksheet file-transfers to and
from mass storage result in duplicate files, with one copy on the mass storage medium and one in
memory. Mass storage operations are fully described in section 9 of the HP-75 Owner’s Manual under
the heading “Mass Storage Operations.” If you are not familiar with mass storage operations, please
read section 9 before attempting mass storage operations.

Note: While you can store and retrieve worksheet files from the card reader without having the
VisiCalc module installed, the module must be in place in the computer to copy worksheet files to
or from an HP-IL mass storage medium. If you attempt to store or retrieve worksheet files from an
HP-IL mass storage medium without the module installed, the HP-75 will display error 68—
wrorng file typs—and cancel the copy operation. Mass storage worksheet files can, how-
ever, be CHATalogued, FEHAMEd, and FLFEGEd even if the module is not installed.
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What You’ll Learn in This Section

In this section you will learn how to use a peripheral printer and VisiCalc to produce printed copies of
your worksheets. When you finish this section, you should be able to:

e Connect and assign a peripheral printer on the HP-75’s Hewlett-Packard Interface Loop (HP-IL).
e Use the /P (Print) command to print worksheets with or without the column and row headers.
e Use the /P command to make a printed list of the formulas used in a worksheet.

e Usethe Frinter =etup: and the Frirmter width: prompts of the /P command to con-
trol printer operation and title your worksheet printouts.

Before reading this section, you should have read and understood the information in sections 1, 2, 3,
and 4.

Connecting and Assigning the Printer

Before you can use the /P command to print a worksheet, you must correctly connect an HP-IL
compatible printer to the HP-75 and assign it a device code. In this section, we will use the HP 82905B
Opt. 248 Impact Printer to illustrate printer operations.
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The procedure for connecting and assigning an HP-IL compatible printer is covered in detail in section
9, “HP-IL Operations,” of the HP-75 Owner’s Manual. Please refer to that section for information if
you are unfamiliar with HP-IL operations.

The procedure below briefly summarizes, for your reference, the steps necessary to prepare the printer
for use with VisiCalc.
To connect and assign a printer on the loop, first make sure that the HP-75 is turned off, then:
1. Ready the printer according to the installation instructions in the owner’s manual for the printer.
2. Attach the printer to the loop.
3. Turn on the printer and any other devices on the loop.
4

. Turn on the HP-75 and execute an A== IGH I0 command to assign a device code to the printer
and to reassign device codes to existing peripherals on the loop.

5. Execute a FEIHMTEFR I% command to declare the assigned printer as the current print device.

After you complete this procedure, the printer will be ready to accept printed output from VisiCalc.

Using Other Printers

With VisiCale and the HP-75 computer, you can use any peripheral printer that is compatible with
HP-IL. The VisiCalc Print command enables you to set the width of the printed output to match the
printer you are using. In addition, /P allows you to send control codes to the printer that can modify
the way the worksheet is printed. The owner’s manual for your printer will indicate what control codes
the printer will respond to and how to specify them.

Using the Print Command

The Print command enables you to print an entire VisiCalc worksheet or only a specified portion of a
worksheet. You also have the option of printing the worksheet either with or without headers. Another
option enables you to print a list of the formulas used in the worksheet.

To use the print command, press to enter Command level, then press [P]. VisiCalc will prompt:

et HHeadersz Formulas The print options menu displays the three Print
command options.

Select one of the three options by pressing the appropriate letter key.
/PW  Worksheet. Prints the worksheet without column or row headers.

/PH + Headers. Prints the worksheet with column and row headers.

| PF Formulas. Prints a list of the formulas used in the worksheet. The print formulas option will be
discussed on page 115.
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The principal difference between the /|PW and /PH options is illustrated by the sample worksheet
printouts below. As you can see, the - printout consists of the values (and labels, if any)
that are contained in the worksheet cells The = printout contains, in addition, both the
default and user-defined column and row headers of the worksheet along with lines to separate the
headers from the actual worksheet area.

Note In the remainder of this section, the concepts presented will be illustrated using the original
E ET worksheet, which was stored on the magnetic card packaged with VisiCalc. To produce
the same printouts as those shown in the examples that follow, copy the original
worksheet file into memory. (You may have to purge or rename the curren

file to do this.)

worksheet

BUDGET i A b C i E F
i dan Feb Mar fpr Hay Jun BUDGET

__________ Q--_—-_—-———_--—-————--—----——.—_-_____‘—__-.._--__

i Incone. 2000.00 2000.00 2000,00 2000,00 2000.00 Z000,00  ZC00.00 Z000,00 2000,00 2000,00 2000,00 000,00
3 House ©  400.00 460,00 400.60 400,00 400.00 400,00 400,00 400,00 400,00 406,00 440,00 400,00
4 Insur ;109,00 100.00 100.00 100.00 100,00 100,040 100,00 100,00 100,00 100,00 100,00 100,00
5 Taxes &+ 600,00 600,00 500,00 500,00 800,00 500,00 600,00 606,00 600,00 600,00 600.00 600,00
6 Food 200,00 175.00 180.00 155.090 195.00 140,00 200,00 175.0G 180,00 155,00 195,00 140,00
JUtil 0 110,60 95,060 B7.00 81,00 8B.00 55,00 110,00 95,00 87.00 81,00  4B.00  55.00
g R i el e

5 TotEipi 1410.00 (370,00 1367.00 1336.00 1353.00 1295.00 (410,00 1370.00 1367.00 1336.00 1363.00 1295.00
{0 Remaini §90.00 630,00 633.00 b64.00 637.00 70¢5.00 390,00 630.00 633,00 564.G0 637.00 703,00

You can use the /HSY command (introduced in section 2) to suppress the printing of default headers in
the /PH option of the Print command. To do this, you would execute the Suppress Header command, as
described below, before executing the Print command.

Input/Result
Enters Command level.

Command: OFGHIMEPREWE-

Initiates the Header command.

sader=: Col Eow Width Suppress
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Selects the suppress headers prompt.

Executes the command. Default headers will now
be suppresed in worksheet printouts (also in
video displays—discussed in the next section).

If you had executed the Suppress Header command before executing the Print command, the
worksheet-plus-headers printout would look like this:

Incomei 2000,00 2000.00 Z000,00 Z000,00 2000,00 2000,00

House | 40G.00 400,00 400,00 400,00 400,00 400,60
Insur § 100,00 100,00 100,00 106,00 100,00 100,00
Taxes 1 600.00 400,00 600,00 500,00 500,00 800,00
Food | 200.00 175.00 180,00 155,00 195,00 140,00
util 1 110,00 95,00 B7.00 81,00 4,00 55.00

TotExpi 1410,00 370,00 1367,00 1336.00 1363.00 1293.00
Remaini 590,00 630,00 &33.00 664.00 637.00 703,00

You can use the /|HW (Header Width) command to suppress the printing of user-defined headers. If you
execute the Header Width command and set the row header width to 0, user-defined headers will not
be printed by the worksheet-plus-headers option of the Print command. If default headers have also
been suppressed (by /HSY), the resulting printout won’t have any headers—it will look just like the one
produced by the print worksheet option. If default headers are not suppressed (/HSN is in effect), then
only default headers will be printed with the worksheet, as illustrated below:
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BUDGET
A k L b E F
£ Z000,00 2000,00 2000,00 2G00,00 2000,00 2000, 00
?
30 800,00 400,00 400,00 400,00 400,00 400,00

e Ce S mm e o e g =

47 100,00 100,00 100,00 160,00 100,00 100,00
S0 500,00 600,00 600,00 600,00 600,00 500,00
51 200,00 175.00 180,00 155,00 195.00 140,00
7vo 0,60 95,006 87.00 1,00 68,00 55.00
Bl e
G 1419.00 1370.00 1367.00 1336.00 1363.00 1293.00
{47 550,00 830,00 632,00 664,00 637,00 705,00

Specifying the Print Boundaries

After you press (W], (H], or (F] to select the type of printout, you must select the area of the worksheet
to be printed. To accomplish this, VisiCalc prompts for the coordinates of the upper-left and lower-
right cells to be printed. The first prompt is:

Upper lei 1t cell coordinates

Every time the Print command is executed, VisiCalc displays the coordinates of the upper-left cell of
the worksheet (cell A1). To specify that printing should begin from this cell, press [RTN]. To specify a
different upper-left cell, press [CLR], type the coordinates of the desired boundary cell, then press
(RTN]. You can enter user-defined, default, or mixed coordinates—VisiCalc will display the coordinates
in this and subsequent prompts according to the current setting of the key toggle.

After the upper-left boundary is specified, VisiCalc prompts for the lower-right print boundary:

Lower right: cell coordinates

Every time the Print command is executed, VisiCalc displays the coordinates of the cell at the lower-
right boundary of the active worksheet area. To use the default boundary, press [RTN]. To specify a new
lower-right cell, press [CLR], type the new coordinates, then press (RTN]. As with the upper-left bound-
ary, you can enter user-defined, default, or mixed coordinates.
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Controlling the Printer

The two cell coordinates specified in the upper-left and lower-right prompts define a rectangular area of
the worksheet that will be printed by the /P command. This area may include the entire worksheet
(and will if the default boundaries are used), or it may include only a part of the worksheet. In either
case, the number of characters per line needed to print the specified area of the worksheet may exceed
the number of characters that the printer can place on a line.

For example, the HP 82905B printer normally prints 80 characters per line. A worksheet with a global
column width* of 8 and with 12 worksheet columns would require a 96-character print line to fit one
row of the worksheet (excluding headers) on one line of the printout. Since you may often need to print
worksheets that need more characters than the available printer width, the VisiCalc Print command
has been designed so that it produces usable printouts regardless of printer line-length limitations. The
features of the Print command that make this possible are controlled by the last two prompts of the
Print command: the Fr irter =zetup: prompt and the Frirmter Widih: prompt.

After you specify the print boundaries, VisiCalc prompts for an optional printer setup string:

)

Frimier =esiup: current printer setup string

You can control the operation of most printers by sending them various control codes and/or escape
sequences. The Fr irter =zstup: prompt provides you with a way to conveniently transmit these
codes to the printer. You can place any valid control code, escape sequence, or combination into the
printer setup string. For example, with the HP 82905B printer, you could place the form-feed control
code ([CTL][L)) into the setup string to cause the printer to feed to the beginning of a new page before
the worksheet is printed. For a description of the codes that are valid for your printer, refer to the
owner’s manual for the printer.

Some printers—including the HP 82905B—have the ability to print several different sizes of char-
acters. For example, the optional printer setup string can be used to tell the HP 82905B printer to
change from printing standard sized characters to compressed characters—132 of which will fit on a
line. With that line length, longer worksheet rows can fit on one line of the printout.

Compressed print is initiated on the HP 82905B by placing an escape sequence in the setup string.
Escape sequences begin with the escape character (ESC—ASCII character code 27), followed by one or
more other characters. To place the escape character in the setup string press the key-
stroke. The ESC character is represented in the display by the greater-than symbol, .

* Global column width is described in section 8, “Formatting the Worksheet " (page 139).
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Example: Place the escape sequence for “compressed print” in the printer setup string.

Input/Result
kI Before you press [RTN], VisiCalc shows the entire
string.
Frimier =seiup
RTN After you press return, VisiCalc displays the final
prompt, the Fr iriter widih: prompt (dis-
Frimter width: 32 cussed beginning on page 112).

Printer setup strings are stored with the worksheet file, so whenever you print a worksheet for which a
printer setup string has previously been specified, the setup string will be displayed with the printer
setup prompt. If you press without altering the string, that same string will be sent to the printer.
If you wish to change the setup string, you must press the key and enter the new string from the
beginning. You can’t alter a setup string by editing one or more characters; if you attempt to do so, the
ESC character will be lost from the string and the string will no longer be an escape sequence.

Note: Because of the way the HP-75 display handles the ESC character, it will appear in the dis-
play only at the time you actually enter it into the setup string. If you recall the setup string to the
display by executing the Print command again, the escape symbol and the next character of the
escape sequence will not appear in the display—although they are still maintained in memory as
part of the setup string.

Other escape sequences can be placed in the setup string in a similiar fashion. Escape sequences are
described in the the owner’s manual for the printer. Note that it is not necessary to put quotes around
printer setup strings.

In addition to control codes and escape sequences, printer setup strings can contain printable char-
acters that you can use to title or annotate worksheet printouts. For example, the following setup string
would cause the printer to print the title “Budget printout for first three months.” before the
worksheet. Both the title and the worksheet would be printed in compressed characters.

LE2SEudaet printout for first thres months,
You can put up to 95 characters in a printer setup string, including escape and control characters. As
long as they do not contain the ESC character, you can edit setup strings using the HP-75 editing keys.

Remember that setup strings which do contain the ESC character must be cleared and reentered if
changes are required.
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Specifying the Printer Width

The final prompt of the Print command is the Fr irtsr 1 prompt. This prompt asks you to
tell VisiCalc how many characters per line your printer can print. The first time you use the Print
command with a particular worksheet, this prompt displays a default width equal to the current HP-75
F TH setting:

Frirmter width: current HP-75 PWIDTH setting

If you press at this point, VisiCalc will begin printing the worksheet according to the specifica-
tions you have given in the preceding Print command prompts. If you want to specify a different
printer width, type a new printer width over the displayed width and press [RTN]—VisiCalc will now
use the new printer width (the HP-75’s FLI I TH will also be set to this new value).

Note: As with all VisiCalc commands, you can terminate the Print command (and return to Top
level) by pressing the key at any step in the process. Even after the printer begins printing,
pressing will stop the printer and return VisiCalc to Top level. (You may have to hold the
key down for a second or two before the printer will stop.)

The Frirmter width: prompt is the key to the other feature that allows VisiCalc to handle
worksheets wider than the print line. Remember that by using compressed characters on the HP
82905B, you can print 132 characters on a line. Even this extended width is insufficient for many
worksheets, however, so VisiCalc uses the specified printer width to handle worksheets that are too
large to fit on a particular printer’s line width—whatever it is. VisiCalc does this by calculating how
many worksheet columns will fit on the specified printer width. When a worksheet is printed, VisiCalc
prints the worksheet in parts. Each part contains only as many worksheet columns as will fit in the
specified printer width (and as many rows as specified by the boundary prompts in the Print com-
mand). After the first part is printed, subsequent parts begin where the previous part left off and again
fill the available printer width.

Example: Consider a worksheet with 20 columns and with 9 characters in each cell (illustrated below).
To print one row of that worksheet (20 columns X 9 characters/cell) on a single line of the printout, a
print line of 180 characters would be required. Suppose your printer has an 80 character line length
(printer width = 80) and you want to print the entire worksheet. Obviously one row of the worksheet
will not fit on one line of the printout. Instead, because of its ability to calculate how many columns
will fit on the available printer width, VisiCalc would print the worksheet in parts. Each part would
consist of the column headers for the columns in that part, the row headers, and only as many columns
as would fit in the available printer width. The illustration below shows how the printout would be
divided by VisiCalc for the conditions in this example.
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20 Columns

ABCDEFGHIJKLMNOPQRST

!
I
|
|
|
|
|
|

OWOoONOOOTA WN =

—_

[
|
|
|
|
|
[
|

COWOWOONDDOTAWN =

—_

A BCDETFGH I'J KLMNOFP QR ST
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
|«——8 Columns——| |«——8 Columns —|  |«4Columns>]
Part 1 Part 2 Part 3
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If you specify the worksheet-plus-headers option (/PH), VisiCalc will print the row headers at the
beginning of each part. The number of character positions required to print the row headers depends
on the current row header width and on whether default headers have been suppressed. Default headers
require up to 4 character positions and the user-defined header width can be set to any value between 0
and 255, so the number of columns of the worksheet that are printed per part may be reduced. The
example worksheet ELIDGET is printed below using a 32-character printer width. The first printout was
done with the worksheet-only option; the second was done with the worksheet-plus-headers option and
with a header width of 6. Note that the version with headers required three parts to print, while the

worksheet-only version required only two parts
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BUDGET BUDGET H A
7o dan Feb
2000, 00 2000,00 2000,00 Z000,00 =memmemeee tommmm e
1 Income: Z000.00 2000,00
400,00 400,00 400,00 400,00 2 :
100,00 100,00 100,00 100,00 I House 400,00 400,00

..........

600,00 800,00 800,00 600,00
200,00 175,00 18G.00 155,00
{10,00 95,00 B7.00 Bi.0C
1410,00 137¢,00 1357.0G0 1336.0¢
SY0.00 830,00 £33.00 6b4.00

1

i

v 100,00 100,00
Taxes 1 800,00 600,00

io200.00 173,00

v 10,000 95,00

R I = = T B o S ) -
-
Q
o
(=9

TotExpi) 1410.00 1370,00
Remain: S5%0.00 630.00

—
=

2000.00 2000,00

RUDBET ¢ ¢ D
400,00 400,400 ' Mar fipr
100,00 106,000 el pommmmm e
600,00 800,00 ! Income! 2000.00 2000.00
195,00 140,00 3 ;

88,00 33.00 3 House | 400.00 400,00

"""""""" 4 Insur & 100,00 100,00

1363.0¢ 1295.00 S Taxes | 600,00 600.00
637,00 705.00 6 Food | 180.00 155,00
7 Util 1 87.00  BL.O0

! B
9 TotExp! 1367.00 1336.00
10 Remain! 633.00 64,00

BUDGET

2065, 00 2000, 00

400,00 400,00
100,00 100,00

i

3 House

4 Insur

5 Taxes 1 600,00 600,00
5 Food 1+ 195.00 140,00
7 Util 0 68,00 55,00
a ________________
9 TotExpi 1363.00 1295.00
0 Remaini &37.00 705.00

—
=
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Because of the way that VisiCalc handles printer widths, you don’t need to be concerned about whether
your worksheet printouts will be confusing or even unusable because the worksheet won’t fit in the
available printer width. Simply specify the printer width of your printer and VisiCalc will take care of
formatting the output in the most usable form. Even if you use the battery operated HP 82162A Ther-
mal Printer, with its 24-character print line, VisiCalc will produce readable printouts of your
worksheet—as long as your worksheet column width is 24 characters or less.

Printing the Worksheet Formulas

As mentioned at the beginning of this section, VisiCalc allows you to make a printed list of the for-
mulas used in the worksheet. When you select the F ol s option of the Print command, the re-
mainder of the Print command prompts appear in the same order as previously described for the print
worksheet options. Using the boundary prompts, you can print all or only some of the formulas for the
worksheet. The Frirnter =e=tup: prompt will display any string that was previously entered for
that worksheet; and the Frirter width: prompt will display the current HP-75 FLIDTH
setting.

The /PF printout consists of a list, in column order, of the coordinates and contents of each cell in the
worksheet that contains a formula. The listing duplicates the cell display for each cell as it appears in
Formula Display mode. Cells with label- or value-only entries are not included in this listing. The
formula listing for the worksheet printed at the beginning of this section (page 107) might look, in
part, like this:

EUDGET

Jan“House: .ZilJan“Incomel]

Jan*Taxes: .J¢[Jan"Income]

Jan*“TotExp: SUM{[Jan"Housel...[Jan"Ut11])
Jar“Kemain: [Jan“Incomel-[{Jan"TotExpl

Feb“Income: [Jan“Incosel

Feb“Houce: .Z¥[Feb”Incoael

Feb“Taxes: .24{Feb”Income]

Feb*TatExp: SUM{[Feb“Housel...[Feb*Utill}
Feb“Remain: [Feb”Income]-[Feb”TotExp]

Mar“Incose: [Feb*Incomel]

Har“House: .Z¥¢[HMar"Incose]

Mar“Taxes: .3J¥[Mar“incosel]

Mar~TotExp: SUM{[Mar“Housel...[HMar"Utilli
Mar“Remain: [Mar“incomel-[Mar“TotExpl
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In this case the formulas are printed with user-defined headers. Like the cell display, the formula list-
ing will follow the current settings of the key and the keystroke. For example if you
have pressed the key to toggle the cell coordinates field of the cell display to default headers, the
formula listing above would look like this :

BUDBET

: LZ24Jan"Incose]
LHlJan"Inconel

A9: SUM{[Jan“Housel...[Jan"Util1}
A10: [Jan“Incomel-{Jan"TotExp]l

T

El: [Jan"Incomel

El: JZ4[Feb“Incomel

S: J3t[Feb*Incomel]

BY: SUM{[Feb“Housel...[Feb"Uti1l]!
i1G: [Feb“Incomel-[Feb"TctExpl

Cis [Feb*Incomel

L3 JZt{Mar“Income]

{3: . 3t{Mar*Income]

£9: SUM{[Mar “Housel...{Mar“litill}
Ci9: [Mar“Incomel-[Mar~TotExpl

By using various combinations of the [TIME] and [SHIFT][TIME] toggles, you have complete control over
the way cell coordinates are printed in formula listings. By changing one or both fields of the formula
listing to default headers you can print longer formulas on one line when using a printer with a re-
stricted line length—Ilike the HP 82162A Thermal Printer. If the formulas are too long to fit on one
line, VisiCalc will print the cell coordinates on one line, then the formula on the next, like this:

BUDGET

Jan“House:
.Z2tlJan"Incomel
Jan“Taxes:
.3tlJan*Incomel
Jan*TotExp:
SUM{[Jan*Housel...[Jan"U
till)

Jan“Remain:
[Jan*Incomel-[Jan*TotExp
]
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The print formulas option provides a useful reference list of the formulas in a worksheet. For example,
if you replicate a formula in a cell across a row, you could print the formulas for that entire row to
check that the replication was what you expected.

The Effect of Formats and Column Widths on Printed Worksheets

Another concept that is important to your understanding and use of the Print command is worksheet
format. VisiCalc provides several formatting commands that enable you to completely control the
appearance of your printed worksheets (and of the video display). Formatting was mentioned briefly in
section 2 under “The Display Format Toggle” (page 63) and will be discussed in detail in section 8,
“Formatting the Worksheet.”

Earlier in this section (page 107) you saw how to use the Suppress Header command (/HS) and the
Header Width command (/HW) to control the printing of default and user-defined headers. In section 8
you will learn how to use the various formatting commands to control the appearance of printed num-
bers and labels (/F and /GF), and to control the width of worksheet columns (/W and /GC). Please
refer to section 8 if you want more information about formatting worksheet printouts at this time.

Under certain conditions one row of a worksheet printout may wrap around to a second line of the
printout. Recall that VisiCalc normally prints the worksheet in parts. This means that the contents of
each cell will be printed on one line and not be split between lines if the cell happens to fall at the end
of the printed line. However, if one or more of the columns in the area to be printed has a column width
that is too wide to fit—along with the row headers—in the current printer width, then a cell may be
split between lines.

For example, suppose the current printer width is 80, a column to be printed has width 80 also, and the
worksheet is to be printed with default headers. When the worksheet is printed, VisiCalc will print the
worksheet row headers (4 character positions), plus the first 76 characters of the cell contents, on one
line. The remaining 4 characters of the cell contents will then be printed at the beginning of the next
line. The next row in that column of the worksheet will then begin on the next printed line and wrap to
a second line, and so on.

Any column of a worksheet that is too wide to fit in the current printer width will be printed as a
separate part containing only the headers and the rows in that column. Also, if the user-defined row
header width is greater than the current printer width, the user-defined headers will be suppressed and
only the default headers will be printed (unless they have also been suppressed by the /HSY command).
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What You’ll Learn in This Section

In this section you will learn how to use an HP-IL compatible video interface with a video monitor or a
television set to display worksheets. A video interface provides you with a bigger “window” into the
worksheet—a display window that may contain many worksheet cells. When you finish this section,
you should be able to:

Correctly install and assign the video interface and a video display device.
e Turn the video display off and on, and understand why you might wish to do so.

e Change the way that VisiCalc shows the header fields of the video worksheet display. Convert the
video display to any of the four possible header display options.

e Interpret the way information is presented by the video worksheet display, and use the video
worksheet display to enhance the power of VisiCalc.

Before reading this section, you should have read and understood the information in sections 1, 2, 3,
and 4.

Connecting and Assigning the Display

To use a video display device with VisiCalc, you must first connect and assign the video display device
and the video interface. The video interface connects to the Hewlett-Packard Interface Loop, and the
display device (either a video monitor or a television set) connects to the interface. Instructions for

119
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connecting a video display to the video interface can be found in the owner’s manual for the video
interface. The procedure for connecting and assigning a video interface to the loop is contained in
section 9, “HP-IL Operations,” of the HP-75 Owner’s Manual. Please refer to that section for informa-
tion if you are unfamiliar with HP-IL operations.

The procedure below briefly outlines, for your reference, the steps necessary to prepare a video interface
for use with VisiCalc.

1. Connect the interface to a source of ac power and to a video display device according to the in-
stallation instructions in the owner’s manual for the video interface.

2. Attach the video interface to the loop.
3. Turn on all of the devices on the loop.

4. Turn on the HP-75 and execute an AZ% 1M 10 command to assign a device code to the video
interface and to reassign device codes to existing peripherals on the loop.

5. Execute a I ZFLAY 1% command to declare the assigned video interface as a display device.

When the VisiCale module is first installed, the VisiCalc program is set to produce a video display with
16 lines of 32 characters each. If your video interface has different display length and width limits, you
can change the default settings of VisiCalc to the values appropriate for your interface. The procedure
for doing this is described in appendix E of this manual, “Setting the Video Display Parameters” (page
186). Check the owner’s manual for your display interface for information about the display parameters
appropriate for your interface, then refer to appendix E if you need to change the default video display
parameters.

Note: The video displays in this and the following section represent the displays produced by the
HP 82163 Video Interface. If your video interface and display device provide different display
parameters, your displays may show more (or less) of the example worksheets than is shown here.

After you complete this procedure, the video interface will be ready to display the contents of the active
VisiCalc worksheet.

Activating and Deactivating the Video Display

With the video display connected and initialized, VisiCalc will automatically display the portion of the
worksheet that will fit into the display limits of the video interface. Every time the worksheet is
recalculated or the cell display is moved to a part of the worksheet not currently visible on the video
screen, VisiCalc “writes” a new display to the video screen. Because VisiCalc requires more time to
write the worksheet to the video display than to the HP-75 display window, there are times when it
would be convenient to be able to turn the video display off—without having to completely disconnect
it.
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VisiCalc provides this capability by means of the /V (Video) command. To turn the video display off,
press (/] [v]. VisiCalc responds with the following prompt:

Wideo actiwve: Yes Ho

/VY If the video was previously deactivated by a /VN command, this option will first clear any
existing display, then reactivate the video display. If the video is already active when this op-
tion is executed, then the display is cleared and immediately rewritten.

/VN If the display was previously activated by a /VY command, this option turns the cell cursor off
but leaves the current display intact. While the cell cursor is off, changes to the worksheet will
not get written to the display. /VN has no effect if the video is already inactive.

After a /| VN command, the video display will remain inactive until / VY is executed or until you exit and
restart VisiCalc. (VisiCalc executes an automatic /VY at start-up.)

Regardless of the length of the video display line produced by your interface, VisiCalc displays a line
with one less character than the maximum so as to avoid the automatic scrolling that occurs when a
character is written to the last character position of the last screen line. For example, if your video
interface produces a 32 character display line, VisiCalc will display a maximum line length of 31 char-
acter. The number of characters actually displayed depends on the column width and number of col-
umns in the worksheet.

Under certain conditions extraneous characters may get written to the video screen. When this hap-
pens you can clear those characters, without affecting the rest of the worksheet display, by executing a
/VY command.

Using the Video Display

Although VisiCalc was designed to work effectively with the single line display window of the HP-75,
adding a video display to the system enhances your use of VisiCalc by providing a larger view of the
worksheet.

The operation of a video display with VisiCalc is almost totally “transparent.” Other than connecting
and assigning the video interface and the video display device, you don’t really have to do anything to
use the video display. You do, however, need to know what effect the display has on the normal oper-
ation of VisiCalc, and how to interpret and format the information presented by the video display.
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How the Video Display Affects VisiCalc Operation

As mentioned under “Activating and Deactivating the Video Display,” VisiCalc requires time to rewrite
the worksheet to the display—in fact, several seconds are required for a large and complex worksheet.
During certain types of operations, such as when you are entering a series of cell values, you may not
wish to wait for VisiCalc to rewrite the display each time you terminate cell entry. You can avoid these
delays by using the /VN command to deactivate the video display.

There are several other effects of using a video display with VisiCalc:

e The video display provides a much larger window into the worksheet. This makes it easier to keep
track of the relationship between various elements of the worksheet.

e The video display always shows the result of any cell formula, regardless of the current display
mode. Switching the cell display to Formula Display mode (by pressing (APPT]), allows you to see
both formulas (in the HP-75 display) and results (in the video display) as you work.

o Like worksheet printouts, the video display can show both user-defined and default headers for
each column and row. This means that you can conveniently use either type of header to reference
cells. You can cause the video display to show only user-defined headers (by executing the /HSY
command described on page 107 in section 6) or you can cause the display to show only default
headers (by setting the header width to 0 with the /HW command).

e As with the Print command, you can use the /F (Local Format) and | GF (Global Format) commands
to completely control the way labels and numbers are displayed.* (Only the Integer and Dollars
formats have any effect on the HP-75 cell display; all of the other Format commands affect only
the video display and the printer.)

e You can use the /W (Local Column Width) command to specify separate column widths for each
column in the worksheet, the /HW (Header Width) command to control the row header width, and
the /GC (Global Column Width) command to set the global column width.*

e The video display gives you a preview of the way a formatted worksheet will appear in printed
form.

Except for the slight delays that occur when the video display is rewritten, and the other effects listed
above, the video display has no other effect on the operation of VisiCalc.

Note: In the remainder of this section, the concepts presented will be illustrated using the original
ELDOGET worksheet, which was stored on the magnetic card packaged with VisiCalc. To see the
same displays as those shown in the examples that follow, copy the original ELIIGZET worksheet
file into memory. (You may have to purge or rename the current ELIDGET worksheet file to do
this.)

*The /F, /GF, /W, /HW, and /GC commands are described in the next section, page 131.
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Interpreting the Video Display

Worksheet file name.

Column header field (displayed in inverse video).
l The first row contains default column headers;

the second row contains user-defined headers.

BUDGET

Worksheet contents field. The current cell is
shown by the inverse cell cursor.

Row header field (displayed in inverse video).
Default row headers are on the left; user-defined
row headers are on the right.

If you execute the /HSY command, all of the default headers are suppressed and only user-defined
headers remain in the header fields:

Input/Result
Morking Executes the Default Header Suppress
command.
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-

2000

\.

.00

.00 400.
.00 100.
.00 600.
.00 175.
.00 95.
00 1370
00 630

00
00

2000.

400.
100.
600.
180.
.00

00

00
00
00
00

~N

J

The worksheet is displayed with user-defined headers. Note that another worksheet column becomes
visible because the removal of the default headers provides four more display character positions,
enough so that another worksheet column will fit in the display.

If you execute the /HW command and set the header width to zero, all headers will disappear and only

the worksheet cells will appear in the display.

Input/Result

Midth row head

L
T
111}

1T

VisiCalc displays the row header width prompt.

8

Mok 1ima
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Yy 2000.00 2000.00
400.00 400.00 400.00
100.00 100.00 100.00
600.00 600.00 600.00
200.00 175.00 180.00
110.00 95.00 87.00

1410.00 1370.00 1367.00
590.00 ©630.00 ©633.00
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Finally, if you turn off default header suppression by executing the /HSN command, you will get a
display that contains default headers and the cell entries.

Suppress default headers: Yes Ho
(N

Morking
( )

VisiCalc displays the suppress default headers
prompt.

Note that when the user-defined headers are suppressed as in the video display above, another row of
the worksheet becomes visible at the bottom of the display.
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The four possible video display combinations that result from various settings of the Header Width
and Default Header Suppress commands are summarized below:

/HWn (n+0) /HWO

/HSN | The full video display Default headers only,
(page 123). with no worksheet
name (page 125).

[HSY | User-defined headers No headers at all. Only
only (page 124). the cell entries are
shown (page 125).

As you can see above, the video worksheet display contains a lot of information. To use this informa-
tion effectively, we need to introduce a new concept: the cell cursor. When you use VisiCalc in a porta-
ble environment, your “window” into the worksheet is a single cell. Throughout this manual the term
“cell display” has been used to describe this single-cell window. When the video display is active, many
cells are displayed on the screen at once and we need an indicator to show which is the “current” cell.
The cell cursor is that indicator; it is located at cell !z~ Ircome in the illustrations above.

The cell marked by the cell cursor in the video display is the same cell that is shown in the cell display
of the HP-75. If you press one of the arrow keys to move the cell display to another cell, the cell cursor
on the video display moves to the corresponding cell. With the video display active, when you move the
cell display you also move the the cell cursor.

For example, with the cell display and cell cursor at cell Jarn™Irncome:
Input/Result
Midth row header=s: @ VisiCalc displays the header width prompt.

£ Resets the header width to 6 characters.
Sets ELIDGET to Formula Display mode.
Jant Income: ZEEE, B0 Cell display.
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BUDGET

400.00 400.000
100.00 100.000

House
Insur
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Input/Result

Incomedd I 2000.00

400.00 400.00
100.00 100.00

Since Formula Display mode is in effect, the cell display will show the formula stored in cell
Feb™Income, and the video display will show the value that is the result of that formula.

If you move the cell cursor beyond the boundaries of the video display window, VisiCalc will rewrite the

display. For example:
Input/Result

Mar “Irncome: [Feb™Income

Moves the cursor to cell a1
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4 )
BUDGET

400.00 400.00
100.00 100.00

The cursor has moved to Mar ~“Irncome and the Jar column has scrolled off the left side of the
display. Notice that the row header field remains fixed on the screen.

Both of the header fields remain fixed in the video display at all times, although the headers move with
the corresponding row or column. As the cell cursor is moved to cells that are outside of the right or
lower boundaries of the display, columns and rows at the left and top of the worksheet move off the
screen behind the header fields. Since the column and row fields remain fixed in the display, you always
know what part of the worksheet you are looking at.

If you make a cell entry that causes the worksheet to be recalculated, there will be a short delay while
the recalculation occurs and the video display is rewritten. VisiCalc will display i+ k i during this
delay, and the cell cursor will be turned off. If you are entering a lot of interrelated data and want to
avoid the delays that occur during recalculation, you can turn off the video display as described pre-
viously, or you can set VisiCalc to Manual Recalculation mode by executing the /GRM (Global Recal-
culation Manual) command (page 80).

The Effect of Formats and Column Widths on the Video Display

As with printed output, the VisiCalc formatting commands (/F and /GF), the column width commands
(/W and /GC), and the Header command (/H) give you complete control over the appearance of the
video display. In this section you learned how to use the /HS and /HW commands to control the display
of worksheet headers. The next section, “Formatting the Worksheet,” provides complete information
about using the /F, /GF, /W, and /GC commands.

If you specify worksheet column widths or a row header width greater than the available video display
width, VisiCalc tries to fit columns into the display in the most logical way. The process by which
VisiCalc attempts to fit columns into the display is as follows:

1. First VisiCalc checks the row header width. If it is less than the video display width, then the user-
defined row headers are written to the display—otherwise only the default headers (if they haven’t
been suppressed) are displayed.

2. VisiCalc begins placing columns in the display, beginning with the first column that will fit in the
remaining video display width.

3. Subsequent columns are written to the display, if they will also fit in the video display width, until
a column is reached that won’t fit.
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4. If the column containing the current cell is not displayed (because it won’t fit or because it follows
a column that won’t fit), then no cell cursor will appear. However, the current cell remains visible
in the HP-75 display window.

5. The columns that are displayed will always be ones that are adjacent to one another in the
worksheet. For example, if column E won’t fit, column {: will never be displayed next to column #.
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Formatting the Worksheet

Contents
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Local Graphing Format . ... .. ... . . .. ... 140
Overflow Display . ... 140

What You’ll Learn in This Section

This section explains how to alter the appearance of cell contents on a video display or on a printer.
When you finish this section, you should be able to:

e Know the Local format commands and what each one does.

Replicate a Local format.

e Set local column width.

Know the Global format commands and what each one does.

Use Local Graphing format.
e Know what the overflow display looks like.

Before reading this section, you should have read and understood the information in sections 1, 2, 3, 4,
and 6 or 7.

131
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Remember that formatting, whether done globally or locally, alters only how the numbers and labels on
the VisiCalc worksheet appear on a video display or printer. Internally, each cell can hold a label of up

to 95 characters or a formula with 91 characters, and VisiCalc always computes cell values to the full
precision of the HP-75.

Note: The formatting of your VisiCalc worksheet is possible only when a video display device and/
or a printer are attached. Except for Integer and Dollars formats, the formatting commands have
no effect on the way a value or number is displayed in the HP-75’s display window. For illustration

purposes, this section assumes that a video display is being used; however, formatting will work
the same way on a printer.

Local Formatting

When you first create a worksheet, all cells in the worksheet default to the global format. In this
format, left and right justification have no effect on the way a value or label is displayed. However,
when viewed on the video display, labels are left-justified and values are right-justified. Numbers are
displayed in whatever form will show the most information about each entry.

You can alter the format of a selected cell by specifying the /F (Local Format) command.
To change the format of a selected cell:

1. Move the cell cursor to the desired cell. (Remember, the video display should be connected.)
2. Press (F]. VisiCalc prompts:
Format flocal>»: D G I L E £ %

3. Select the desired local format by pressing the letter key for that format. The format is executed
immediately, and the appearance of the number or label is changed to the new local format.

The local format defined for a cell overrides the global format.
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Available Formats
Here are the specific formats abbreviated with the /F command.

/FD Local Default to Global format. This command causes the cell entry to default to the current global
format.

|FG Local General format. With this command, values in the current cell are right-justified with as
many digits displayed as possible. Labels in the current cell are left-justified beginning with the left-
hand column. This lets you select the same format for a cell that was set when the worksheet was first
created, regardless of the global format over the rest of the worksheet.

[ Fl Local Integer format. With this command, values in the current cell are rounded to an integer and
are right-justified without a decimal point.

|FL Local Left-Justified format. With this command, values or labels in the current cell are left-
justified.

/|FR Local Right-Justified format. With this command, values or labels in the current cell are right-
justified.

|F$ Local Dollars format. With this command, values in the current cell are rounded to two decimal
places and are right-justified.

|F* Local Graphing format. This command converts cell values to asterisks. For example, a value of 5
(or —5) returns five asterisks (*****). Fractional values are rounded, not truncated.

The type of local format appears in the local format field of the status line.

Example: Let’s create a new worksheet called FiFM#7T and examine the number 1.7 in several for-
mats. Exit VisiCalc (if necessary), create the new worksheet, then use the following keystrokes.

Input/Result
Al Displays cell A1 of the new worksheet.
1.7 [RIN Enters the value 1.7 in cell A 1.
H1: 1.7
(R] Executes the Replicate command.
Fepl zource: ALN Prompts for the source range.
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RTN Enters cell #i as the source range.
Fepl tarast: H Prompts for the target range.
Bl 1 Enters cells E 1 through F1 as the target range.

FORMAT

We now have the same number, 1.7, replicated in six positions in row 1. Now we’ll change the formats
of these numbers, beginning with the contents of cell E 1.

Input/Result
J Selects Integer format.

FORMAT

As you can see, the appearance of the number in cell E1 has been changed to Integer format. The
number is rounded, with none of its decimal places visible in the display. Naturally, it maintains its full

value internally, and you can see this value by pressing [SHIFT [APPT].
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Let’s try some different formats on the other numbers.
Input/Result
(=] Moves to cell 21 and selects Left-Justified
format.
(=] (R] Moves to cell i1 and selects Right-Justified
format.
\
FORMAT
Input/Result
Moves to cell £E1 and selects Dollars format.
(=) Moves to cell F1 and selects Local Graphing
format.

FORMAT

135

Local formatting always takes precedence over the global format. The only way to change or clear a

local format is with the /F command.

Replicating a Local Format

Just as you can replicate the label, value, or formula in a cell down columns or across rows (replication
was discussed in section 4), you can also replicate the format. In fact, whenever you replicate a cell, if a
local format has been specified in that cell, the local format is replicated as well. Each new cell appears

in that specific local format.

To replicate only a local format, just specify the format with the /F command, and clear the contents of
the cell. (If the cell is already blank, just use the /F command to select its format.) Then replicate the

cell over the desired range with the /R command. All cells replicated in the range will be in the
lected format, ready for data.

se-
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Local Column Width

Another feature of VisiCalc is the ability to specify a local column width with the /W (Width) com-
mand. With this command, each column of a worksheet can have a different width—anywhere from 0
to 255 characters.
To use the Width command:
1. Move the cell display to any cell in the column.
2. Press [(w]. VisiCalc prompts:
Widtk of ool current column coordinate: current local column width

3. Key in the desired column width and press [RTN]. To reset to the global column width, press
(RTN].

Example: Add the following numbers to the FiiF#AT worksheet. Then use the /W command to
specify that column # has width 2 and that column £ has width 9.

A B
1] 2 123456

2 | 3 12345678
3|5 1234

Input/Result
Goes to cell #1.

RTN Stores the values in column #.

(sHIFT](*] (#] Goes to cell E1.
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Bl 2

z345: (RIN) (3]
12245678 (RIN) ()

12734 Stores the values in column E.

(- )

FORMAT

2 123456 1.7
3 1.23E7

S IREED

Input/Result
Executes the Width command.

Midth of col B B

RTN Sets the width of column E to 9.
(«) Goes to column .
Executes the Width command.

Midth of ol A: B

RTN Sets the width of column H to 2.

FORMAT

2 123456 1.7
3 12345678
1234
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There are several points to remember when using the /W command.

e The /W command alters only the appearance of the cells on the video display or the printer; it does
not change their contents.

e The local column width has precedence over the global column width (page 139). That is, if a local
column width has been specified for a column, the column will be printed or displayed with that
width, not the current global column width.

e If a local column width is specified for a particular column, the width will remain with that col-
umn, even if it is moved, or if other columns around it are inserted, deleted, or moved.

e If a local column width has been specified for column I!! (the right-most possible column in the
worksheet), VisiCalc interprets this condition as if the worksheet contained 255 columns and you
will not be able to insert any more columns with /I.

Global Formatting

The /G (Global) command enables you to change the width of all of the columns on the worksheet at
once, to change the format over the entire worksheet, and to select recalculation mode and order op-
tions. (Unlike the formatting commands, recalculation can alter the actual contents of the cells. Recal-
culation was discussed in section 3.)

Available Formats
When you select the Global command by pressing (G], VisiCalc prompts:
Global: Col Order Eecalc Format
The available Global commands are:
| GC Global Column Width. VisiCalc prompts:
Col width <glokalx: 7

This command sets the column width to any width from 0 to 255 characters. The default column
width is seven characters.

/| GO Global Order of Recalculation. VisiCalc prompts:

Order of r

T

calc: Col Eow

The order of recalculation of a new worksheet is column-by-column.

/GR Global Recalculation mode. VisiCalc prompts:
Fecaloc: HAuto Manual

Automatic Recalculation mode is set when a worksheet is first created.
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| GF Global format. VisiCalc prompts:
Format dglobalsx: G I L E ¥ ¥
This command sets the format of all cells in the worksheet except those that have had a local format

set with the /F command. The available global formats are the same as the available local formats,
except that /GFD is not available.

Refer to section 3 (page 80) for a discussion of the Recalculation commands /GO and /GR.

Global Column Width

The /GC (Global Column Width) command enables you to change the column width of the VisiCalc
worksheet so that the cells are displayed with anywhere from 0 to 255 characters. To select a global
column width, type followed by the desired width.

The /GC command affects only the appearance of the cells that you examine when you view the
worksheet (either with a video display or a printer); it do<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>