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System Administrator’s Update

Please read these notes before installing Microsoft XENIX Multi-
plan on your system.

XENIX System Requirements

To run Multiplan, you must have Microsoft XENIX System V
(the manual incorrectly refers to version 3.0) or IBM XENIX 286
Version 2, installed on your hard disk.

. . . Depending on your system configuration and number of users,
you may need more than 640K of memory to run Multiplan.

Setting the MSPLAN Environment Variable

to designite the path to the Multiplan fermcap file. Multiplan’s
termcap file is usually in the same directory as the Multiplan pro-
gram. To set the environment variable when fermcap is in
fusr/mp:

For C Shell users, type this line in the login file:

A O To run Multiplan, you must set the environment variable MSPLAN

B sefenv MSPLAN fusr/mp

For Bourne Shell users, type this line in the profile file:
W set MSPLAN = /usrimp ; export MSPLAN

Utilities Disk

The Multiplan Utilities disk includes sample XENIX Multiplan
models. To copy the models to your hard disk:

P
U ﬁ_}‘ 1] At tf:~system prompt, type tar -xfv /dev/fd048
~ [2] Press the RETURN key.
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Important

® Throughout this manual you will find references to diskettes.
Due to the numerous different configurations of machines
operating under XENIXs, use of diskettes may not apply to
O you. For example, if Multiplane is already installed on your
machine, you do not require a Multiplan Program diskette. You
can start Multiplan at the system prompt simply by typing m2p
and then pressing RETURN.
Also, you will generally save worksheets on a hard disk instead
of on data diskettes.

m Although this manual refers to the WINDOWS PAINT com-
mand, the command is not present in this version of Multiplan.
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Preface

Microsofte Multiplan is a personal productivity tool that will help
you analyze data. As an aid for both business and personal needs,
Multiplan is one of the most powerful modeling and planning
tools ever invented. With Multiplan you can do the capital budget-
ing for a small company; you can make major sales force decisions
or analyze product planning; you can plan your personal invest-
ments and put together a budget for your family. . . and much
more.

Multiplan is easy to learn, and its versatility is enhanced by the
skill of its user. As you become more familiar with Multiplan, and
better able to exercise its powers, you'll be surprised at how
quickly and efficiently you'll accomplish various tasks.

The two parts of this manual are designed as a tutorial and a refer-
ence guide to Multiplan. Part 1, “Using Multiplan,” is the tutorial,
which gives you an overview of the features of the system. Part 2,
“Reference to Multiplan,” is a detailed reference guide to all Multi-
plan features. Parts 1 and 2 complement one another; together,
they will teach you both the concepts and the uses of Multiplan.

The design of Multiplan allows you to work intuitively; its capabil-
ities allow you to accomplish a wide variety of tasks.

Welcome! We hope you enjoy working with your powerful new
assistant: Microsoft Multiplan.
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Introduction

Microsoft Multiplan is an electronic worksheet — a large grid of
entries, each of which can be words, numbers, or formulas. You
can sct up the Multiplan worksheet with titles and numbers. But
more, Multiplan can replace your pen and paper and your caicula-
tor because Multiplan can perform the calculations for you.

Multiplan frees you from the limitations of more traditional
methods of calculation. Because Multiplan remembers the rela-
tionships between entries on the worksheet, it can automatically

xi

from. You get a chance to ask “What if?” to test out plans and to
forecast, What if one number changes? What is the effect on the
worksheet?

Multiplan lets you alter a critical number and watch the figures
change across your worksheet; you can observe the effect over
time of a small change here, or an improvement there. You can
run sensitivity analyses, do budget and resource planning, and

schedule more efficiently. You’ll soon agree that Multiplan is a

vast improvement over “hand calculating” methods.

Multiplan overcomes the limitation of paper worksheets. Multi-
plan offers you a worksheet 4095 rows long and 255 columns
wide for words, numbers, and formulas. Multiplan allows you to
connect several worksheets so that you can build up a chain of
sheets that provide information to each other. You can, as neces-
sary, instantly move, insert, or erase data; widen or shrink
columns; or insert or delete space; thereby eliminating the costly
and tiresome work of typing or hand printing the worksheet over
and over. The Multiplan worksheet is always very flexible.

Multiplan communicates with you as directly and naturally as pos-
sible, providing many aids to help you to accomplish your objec-
tives. You will soon learn how to manipulate data to obtain the
answers you need.
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How to Proceed

An interactive program like Multiplan can be learned only by use.
This manual is designed to be read and used as you use Multiplan.
Ir’s important that you try, test, and experiment as you learn,
You'll be surprised at how quickly it all falls together. Nothing
you type can damage the computer or Multiplan, so don’t hesitate
Lo experiment.

Part 1, “Using Multiplan,” introduces Multiplan in a tutorial
manner, in simple steps with many practical examples. You'll learn
by using Multiplan to make a financial analysis of a model firm —
Spencer Ceramics. The tutorial demonstrates the main Multiplan
features as they are commonly used.

Begin by working through Part 1. Chapter 1, “Fundamentals,” and
Chapter 2, “Building a Worksheet,” help you become familiar with
the keyboard and screen display and introduce you to the Multi-
plan typing aids.

“Entering Formulas” and “Naming Cells and Copying,” Chapters 3
and 4, lead you further into the use of Multiplan. When you com-
plete these chapters you'll have used some of the most important
Multiplan commands and features.

Chapter 5, “Windows, Copying Formulas, and Options,” introduces
the finer points of the Multiplan screen display. After completing
it, you'll be ready to print some samples of your work. Chapter 6,
“Printing a Workshcet,” tells you how. The final chapter in the
tutorial, Chapter 7, “Using Multiple Worksheets,” takes you
beyond working with a single sheet. You learn how to organize
data on multiple sheets and to draw data from them for use on
another sheet.

As you work through Part 1, you'll find it helpful to refer to
Part 2, “Reference to Multiplan.”

Part 2, “Reference to Multiplan,” begins with Chapter 8, “Elements
of Multiplan,” which explains in depth the Multiplan worksheet,
how to enter commands, how to edit, what formulas are, how
access to files works, and what happens when the worksheet
undergoes changes that move data,

Part 2 also contains detailed descriptions of all Multiplan com-
mands in Chapter 9, “Comunands,” of all mathematical and statisti-
cal functions in Chapter 10, “Functions,” and of all messages
Multiplan displays in Chapter 11, “Messages.”

At the end of Part 2, yow'll find appendices that contain additional
information about advanced features you'll find helpful, including
using macros and solving extended problems with the iteration
option.



Included also is the Multiplan Quick Reference Guide, which sum-

marizes Multiplan for quick, easy reference.

Begin applying Multiplan to simple tasks, making frequent use of

Part 2. As you gain experience, use Multiplan for more complex

tasks, such as organizing multiple worksheets. Youll soon find that
m you have a firm grip on a powerful tool.

introduction xiii







Getting Started

This section tells you what you need to know and do before
running Multiplan. It covers these topics:

B What You Need

W Installing Multiplan on Your System
B How to Start Multiplan

B The Keyboard

xXv

What You Need

To work with Multiplan, you need:

E An 80286 XENIX-based computer with at least 640K bytes of
memory

B The XENIX Operating System (version 3.0 or higher), or IBM
XENIX 286 Version 2, installed on hard disk

B The Multiplan Program disk
m A printer (optional)
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Run the msinstall
program

Installing Multiplan on Your System

Multiplan is distributed on a 360K byte, double-sided, 9-sector
disk, Before you can use Multiplan, you must run the msinstall
installation program to copy the Multiplan files from the Multiplan
Program disk to the appropriate directories on your hard disk.
You need to install Multiplan only once; you can then run Multi-
plan without re-installing it.

You must have super-user privileges to install Multiplan.

Note When you work through the installation procedure
described below, you will need to provide the XENIX device
name for your floppy disk drive. On most XENIX-based comput-
ers, the drive name is /dev/fd048ds9. You should consult the
manual for your particular computer to confirm this name. If the
floppy disk drive on your computer has a different name, substi-
tute that name in steps 4 and 6 of the following procedure.

To install Multiplan:

[A Log in on the root account.

(2] Change your current directory to /tmp. At the system prompt,
type cd /tmp

[3] Place the Multiplan Program disk in the disk drive (or in
drive A, the top or left drive on a two-drive system) and
shut the drive door.

Use the tar command to copy msinstall to your hard disk.
At the system prompt, type far xvf /devifd048ds9 msinstall

(5] Press the RETURN key to carry out the tar command.

(6] When the system prompt appears again, type
msinsitall -d /dev/fd048ds9 mp

Press the RETURN key to run msinstall.

The msinstall program copies the Multiplan program files
to the directory /ust/bin and then asks if you have other
files to copy.

When you see the message:

Next disk [y, n1?

type » and press the RETURN key.
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(8] You can now remove msinstall from your hard disk. At the
system prompt, type rin msinstall

id Press the RETURN key.

[ Press Ctrl-D to log out from the root account.

Multiplan is now installed on your hard disk. Remove the Multi-
plan Program disk from the drive and store it in a safe place.

If your hard disk is ever damaged or erased, you will need the
Program disk.

How to Start Multiplan

After a XENIX super-user has installed Multiplan, any user can
start the program.

To start Multiplan: Start Multiplan

(1] Log in on your account.
[2] When you see the system prompt, type mp
f3] Press the RETURN key.

Now vou're ready to work with Multiplan, Turn to Chapter 1 and
begin learning about Multiplan. The following section explains the
keyboard — refer to it as you work with Multiplan. You don’t need
to read the “Operating Information” section yet; you'll find it
useful after you’ve gone through the examples in Chapters 1
through 7.

The Keyboard

In Multiplan, some keys have special names. These names describe
what the keys do rather than what appears on the key itself. For
example, CANCEL is the name for a key that lets you stop what you
are doing at the moment. Some terminals have a key labeled
Cancel. On some terminals, you press a key labeled Esc. On other
terminals, you hold the Control key and press C.
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Standard keys

The chart below lists the standard keys for XENIX Multiplan. This
chart is also available within Multiplan with the Help command:

[ When the main command menu is on the screen, press H for
Help. (When the main command menu is not on the screen,
press the HELP key.)

[2] Press K for Keyboard.

(3] Scroll through the chart by pressing N to sce the next screen
and P to see the previous screen.

(4] To return to Multiplan, press R for Resume.

Important Some keys may differ on your terminal, Look at the
keyboard chart with the Help command to see if there are excep-
tions for your terminal. Note any differences on the chart below
and in the Quick Reference Guide.

In the following chart, keys separated by commas represent
options available to you. For example, to select the previous item
on a menu, you can press either the BACKSPACE key or Ctrl-H. Keys
not separated by commas must be pressed in sequence. For exam-
ple, to move the cell pointer to the previous window, first press
Ctrl-R, then press Ctrl-W.

If your terminal has up, down, lefi, and right arrow keys, they
move the cell pointer. If your terminal has a HOME key, it moves
the cell pointer to R1C1,

Move the Cell Pointer

Up Ctrl-E

Down Ctrl-X

Left Ctrl-S

Right Ctri-D

Previous Window Ctrl-R Ctrl-W
Next Window Ctrl-W, ;

Next Unlocked Cell Ctrl-F, LINEFEED

Previous Unlocked Cell Ctrl-R Ctrl-F
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Scroll the Window

Page Up
Page Down
Page Left
Page Right
Home

End

Ctrl-R Citrl-E
Ctri-R Ctrl-X
Cir-R Cirl-S
Ctrl-R Ctrl-D
Ctrl-Q
Ctr-Z

Select and Execute Commands

Getting Starfed Xix |

Cancel Ctrl-C
Do this command RETURN
Select next item on menu SPACE BAR
Select previous item on menu BACKSPAGE, Ctrl-H
Tab to next field in command TAB, Ctrl-l
e 12010 previousfield-in.command .. -.-Ctrl-R-Ctrl-|
Help ?
Recalculate !
Alternate Ctrl-A

Edit Cells and Commands

Delete DELETE, Ctrl-Y
Backspace BACKSPACE, Cirl-H
Character Left Cirl-K

Character Right Ctrl-L

Word Left Ctrl-O

Word Right Ctrl-P

Reference @

Edit Macro Ctrl-v

Single-step through Macro Citrl-T
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Operating Information

You will find the information in this section useful once you have
a feel for Multiplan, It covers the following topics:

Files and Filenames

Memory

Loading Worksheets

Listing Directory Files

Specifying a Pathname with Transfer Options

O

Printing Muléiplan Files™
Starting Multiplan for Mode Conversion
Multiplan Termcap Entries

Files and Filenames

Computer files, like files of paper documents, are collections of
information. This information may be data {mumbers, text, formu-
las, and so on), computer programs, or a combination of the two.

When you run Multiplan, you use the files containing Multiplan
programs and data: mp, MP.DAT, and MP.HLP. When you quit
Multiplan, Multiplan automatically creates another file, MP.INI,
which saves certain setup information in your home directory. See
the Quit command in Chapter 9, “Commands,” for more details.

When you build and save a worksheet, you create a new file. This
file is a record of the information you put on the worksheet. You
name any file you create by filling in the “filename” field of the
Transfer Save command.

You can name files as follows:

B Filenames can contain up to 14 characters,

B Filenames can be any combination of letters (A-Z), numbers
(0-9), or any other characters except:

/ - ? { ] [ LI 2



| AR AVl

System memory

Free space

XENIX does distinguish between lowercase and uppercase charac-
ters. For example, BUDGET, Budget, and budget arc three distinct
filenames.

Memory

As you work with Multiplan, you need to be aware of the distinc-
tion between “system memory” and “free space.” System memory
is the total amount of memory available on the computer on
which Multiplan has been installed. Free space is the portion of
system memory provided to individual users for building their
worksheets.

Whenever you start Multiplan, the program attempts to give

you 512K bytes of system memory to use as your own free space.
If 512K bytes of system memory aren’t available, XENIX will give
you as much free space as it can. However, if the available amount
of system memory is less than 32K bytes, Multiplan will abort and
the following message will appear on the bottom line of your
screen:

Insufficient memory availahle

The percentage of free space you have to work with ( initially
100% } is displayed on the bottom line of your screen. You

will see the percentage gradually decrease as you build your
worksheet. Keep in mind, however, that the amount of free space
available to you at any time depends on the number of other
users working with the total available system memory. This means
that the 100% initially allocated to you can represent anywhere
from 32 to 512K bytes. Therefore, it may not be possible to load a
large worksheet that you built during a previous session if the
amount of free space currently available is less than the amount
that was available when you first built the worksheet.

Limited memory should enly be a problem if use of the system
is extremely heavy. You can help conserve system memory, and
therefore the amount of free space allocated for your own work,
by using the “Hints” suggested throughout this manual. However,
if you do have difficulty loading or building worksheets, you
should contact your system administrator.
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Loading Worksheets

All Muliiplan worksheets that you create, as well as those created
by other users, are stored in the XENIX file system, which is made
up of various “directories.”

O Multiplan allows you to work in one directory and load (or save,
clear, etc.) worksheets from another of your directories. With the
proper permissions, you can also access worksheets in another
user’s directory.

Any Multiplan file (worksheet) that you want to work with will be
located in either:

B Your current directory (the home directory you log in to or
one you've changed to)

®m Some other directory (belonging cither to you or to another

user)
When you log in to the syétemr, XENIX automatically plaées-}:oij— B Loading worksheets
in your home directory. If the worksheet you want is in this direc- in your home
tory, you need only to start Multiplan (as described in “Getting directory

Started”), and then use the Transfer Load command to bring the

O worksheet up on your screen.

Any time that you want to load a worksheet that is not in Loading worksheets
your current directory, you must specify the pathname to the in other directories
worksheet’s location. The pathname you specify is the “map”

Multiplan uses to find the worksheet you want.

The following example shows how to load a worksheet named
Fune1985. The worksheet is in the directory budget belonging to
a user whose home directory is joe.

[1 Start Multiplan (as described in “Getting Started”).
[2] Choese the Transfer Load command.

In the “filename” field, type /usr/joe/budgetifunel 985
[4] Press the RETURN key.

You can read a worksheet in another user’s directory, provided
the user hasn’t read-protected the worksheet; you can modify the
O worksheet, provided the user hasn’t write-protected it.

If the worksheet is read-protected, youw’'ll see the following mes-
sage when you try to load the worksheet:

Cannot read file



Exchanging
worksheets with other
versions of Multiplan

List directory files

This message tells you that the permissions on the worksheet will
have to be changed before you can load it.

If the worksheet is write-protected, or if another user is currently
working on the worksheet, you'll see the following message when
you try to save the file:

Cannot wpite file

This message tells you that you cannot save any changes you've
made to the worksheet unless you either:

B Save the worksheet under a different name
B Save the worksheet in a different directory

When you do either of the above, you create a copy of the
worksheet (including any medifications that you've made) under
the name or in the directory that you specify. The original work-
sheet is not affected in any way (that is, it’s left in the same con-
dition, in thé same directory, and with the sime name as when
you loaded it).

If you want to exchange a worksheet with another version of
Multiplan (for example, M5-DOS Multiplan), you must save the
worksheet in Symbolic Link (SYLK) format. To do so, first change
the response in the “mode” field of the Transfer Options com-
mand from Normal to Symbolic. Then use the Transfer Save com-
mand to save the worksheet. Before loading the worksheet into
the other version of Multiplan, make sure that you again choose
Symbolic in the “mode” field of the Transfer Qptions command.

Listing Directory Files

Frequently, you may need to review a list of filenames in a
directory before loading the worksheet you want. To do so:

Change to the directory containing the worksheet you want.
(2] Start Multiplan.

(3] Choose the Transfer Load command.

[a] Press the RIGHT key.

A list of all files contained in the directory will appear on the
screen.
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Specifying a Pathname
with Transfer Options

Whenever you start Multiplan, the program places you in the
directory whose pathname you specified in the “setup” ficld of the
Transfer Options command. Usually, your response in this field
will be the pathname of the directory you normally work in.

On occasion, however, you may want to work regularly for a
while in a different directory. For example, you may need to
maintain the worksheets of another user who has gone on vaca-
tion. In such cases, it’s a good idea to change the response in the
“setup” field to the pathname of the directory in which you'll tem-
porarily be working. Once you have done so, you will not have to
use the XENIX change directory command each time before start-
ing Multiplan. Instead, Multiplan will automatically place you in
the directory you want.

_‘When_yowye finished working in the directory (for example,

Operating Information xxv

when the user whose worksheets you maintained returns from
vacation ), remember to change the response in the “setup” field
back to the pathname of the directory you normally work in.,

Note For complete instructions on working with the XENIX file
system, see your XENIX Operations Guide.

Printing Multiplan Files

Multiplan works well with a variety of printers. (The printer
should expect ASCII characters, a carriage return, and a Jinefeed,
in that order, at the end of each line). Multiplan can send any spe-
cial characters the printer needs to set print modes, such as bold-
face or 160-character width. Your printer manual will tell you
what print modes are possible and what special characters to send
to set the modes. To send special characters from Multiplan:

[ From the main command menu, press P, then O.
This puts you in the Print Options command.

[2] Press the TAB key.
This puts you in the “setup” field.

[8] Type the special characters.

Send special
characters
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Changing modes

To send a control character, press the * key, then the upper-
casc character; for example, for CONTROL-L type L. To send
an escape character, type " [ followed by the uppercase charac-
ter; for example, for ESC-U type "[U. (If you prefer to specify
these special characters in hexadecimal notation, Multiplan
will accept &HXX, where XX is the hex value of the charac-
ters. For example, ESC-U could be coded as &H1BU.)

[4] Press the RETURN key.
You are now back at the Print command.
(5] Choose the Printer command and press the RETURN key.

Multiplan sends the special characters to the printer when it
begins printing a worksheet.

Multiplan saves the setup field of the Print Options command
when you save the worksheet. This means you won't have to
re-enter the special characters each time you want to print the
worksheet. You can change the setup field any time you want
to change the print modes for the worksheet. If you choose File
instead of Printer, Multiplan includes the special characters in
the printable file.

Starting Multiplan for Mode Conversion

You can also start Multiplan with the names of worksheet files you
want loaded at the same time by typing a command like this:

mp filenamel filename2 filename3 ...

If you give only one filename after #zp, the computer loads Multi-
plan, and Multiplan loads the worksheet file in Normal mode.

If you give more than one worksheet name when you start, Multi-
plan assumes that the first worksheet is stored in Symbolic mode
and that you want to convert it to Normal mode before loading it.
For information on worksheet modes, see the Transfer Options
command in Chapter 9, “Commands.”



O

O

Operating Information Xxvii

For example, if you type mgp SKBUDGET BUDGET, Multiplan will
look for the worksheet SKBUDGET that you previously saved in
Symbolic mode. Then, it will convert the worksheet to Normal
mode, name the new worksheet BUDGET, and Transfer Load that
worksheet so you can work on it. Here are a couple of points to
keep in mind:

B You now have two copies of the same file stored on the disk:
SKBUDGET (in Symbolic mode) and BUDGET (in Normal
mode). Unless you Transfer Save any changes you make in
botb Symbolic and Normal mode, the Symbolic and Normal
versions of your worksheet on the disk will be different. If you
want them to be identical, Transfer Save your worksheet
twice — once in Symbolic and once in Normal mode.

m If you already have a worksheet named BUDGET stored on the
disk and you type mp SKBUDGET BUDGET, Multiplan will ask
you if you want to replace the existing BUDGET with the one
converted from SKBUDGET. Press Y if you do, N if you don’t.

If you give more than two worksheet names, Multiplan processes
the names in pairs. It takes the first name of each pair, converts
the worksheet file with that name from Symbolic to Normal mode,
then gives the second name of the pair to the Normal mode ver-
sion, When Multiplan finishes converting the worksheets, it loads
the last worksheet on the list so you can work on it. If you give
an odd number of filenames, Multiplan loads the last one as a
Normat file.

Multiplan Termcap Entries

The XENIX termcap file defines the capabilities of the terminals
supported by Multiplan. For example, Multiplan uses the fermcap
file to perform such standard operations as clearing the screen
and positioning the cursor.

The following table lists the two-letter codes for terminal capabili-
ties that are used by Multiplan. You will need to be familiar with
these codes if you wish to either:

® Modify any existing termcap entry
M Add a terminal currently not supported by Multiplan
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For information on editing the termcap Fle, see the discussion
under TERMCAP(M) in your XENIX Command Reference manual.

You must have super-user privileges to edit the termcap file.

Name Description

AL Sent by ALTERNATE key

bc Backspace if not "H

BE Bell character

bs Terminal can backspace with "H

BS Sent by BACKSPACE key (if not bc)

cl Clear screen

CL Sent by CHAR LEFT key

CN Sent by CANCEL key

co Number of columns in 2 line

CR Sent by CHAR RIGHT key

Cw Sent by CHANGE WINDOW key

DK Sent by down arrow key (if not kd)

DL Sent by DELETE key

do Down one line

EM Sent by EDIT MACRO key

EN Sent by END key

EX Sent by EXTEND SELECT key

G1 Upper-right (1st quadrant) corner character
G2 Upper-left (2nd quadrant) corner character
G3 Lower-left (3rd quadrant) corner character
G4 Lower-right (4th quadrant) corner character
GD Down-tick character

GE Graphics mode end

GH Horizontal bar character

GS Graphics mode start

GV Yertical bar character

HM Sent by HOME key (if not kh)

ho Home cursor (if not cm)

p Sent by HELP key

HW Sent by HOME WINDOW key

li Number of lines on screen or page

LK Sent by left arrow key (if not k1)
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Name Description
MP Multiplan initialization string
MR Multiplan reset string
nd Non-destructive space (cursor right)
O NU Sent by NEXT UNLOCKED CELL key
PC Sent by PREVIOUS UNLOCKED CELL key
PD Sent by PAGE DOWN key
PP Sent by PREVIOUS FIELD key
PL Sent by PAGE LEFT key
PR Sent by PAGE RIGHT key
PU Sent by PAGE UP key
P Sent by PREVIOUS WINDOW key
RC Sent by RECALC key
RF Sent by TOGGLE REFERENCE key
) RK ~Sent by right arrow key (if not kr}
RT Sent by RETURN key
ST Sent by SINGLE STEP THROUGH MACRO key
B Sent by TAB key
O UK Sent by up arrow key (if not ku)
up Upline {cursor up)
WL Sent by WORD LEFT key
WR Sent by WORD RIGHT key









