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Preface

This book reports on the exciting DIF file phenomenon.

DIF is a file format created by Software Arts, Inc. as a method of
exchanging data between software products. Its use has spread dramati-
cally, and a rapidly growing number of products support the format. This
broad support means that a wide variety of potentially unassociated
software now has a method of sharing data, a common bond.

In writing this book [ have tried to serve a variety of potential readers
including the following.

1. VisiCalc users who run no other software will find a full descrip-
tion, with examples, of the multiple applications of the DIF format when
used solely within a VisiCalc environment.

2. VisiCalc users for whom “the next step” is data exchange with
another software package, such as a graphics package, will find case
studies with details of data interchange between VisiCalc and other soft-
ware that uses the DIF format.

3. Users of one or more of the many applications packages using DIF
files will find case studies demonstrating data interchange for a variety
of software, and showing by example the variety of strategies used by
different software developers to accomplish data interchange with DIF
files.

4. Users of a single “integrated” software package will find a case
study that details reasons why DIF files are important in that environ-
ment.

5. Those who intend to write programs to support DIF file processing
will find a tutorial on the format, and a copy of the DIF Technical Specifi-
cation (reprinted through the courtesy of Software Arts, Inc.).

6. Those interested in the process of data interchange will find that
the discussion of the DIF format serves to illustrate the problems associ-
ated with data exchange no matter what format is used.

Xi
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7. Those simply curious about DIF files as a result of the expanding
use of DIF files by many software packages and the many articles that
have appeared referencing the format will hopefully have that curiosity
satisfied.

This book began as a brief tutorial on the DIF format. As the book
developed, however, its purpose changed. The topic remains the DIF
format, and the tutorial is here, but the real focus has become the process
of exchanging data via DIF files rather than the format.

Tounderstand the distinction between the process of data exchange
and a format for data exchange, we need to consider the types of problems
we are trying to solve. In each example below we have two software
products and want to exchange data between them.

e We may have information on a VisiCalc spreadsheet from which
we want to produce a graph, and we don't want to reenter the data into
the graphics program.

e We may have a personnel data base file maintained with one
software product, and want to use the power of VisiCalc to perform “what
if...” analysis to compute salary increments for our employees. Again,
we don't want to reenter our data.

e We may have adatabase of information about our customers, and
want to use word processing software to send individual letters to all of
our customers, without reentering our data.

e We may want to extract information from a public network about
current stock prices and update a portfolio that we keep either in a data
base or on a VisiCalc worksheet.

Within this framework, by process we mean the steps followed to
create a file of data from one program and read it into another. These
steps include selecting desired records and fields from the data of one
software system, creating a file from that data, reading that file into a
second piece of software and processing it.

By format we mean the organization of the data during the middle of
the process described above. This may sound like the format is only
coincidental to the process; however, its existence and acceptance by a
wide variety of software are what make the process possible, as we'll see
in this book.

We'll cover the following topics:
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e Information about the creator of the DIF format, its origin, its
intended uses, its importance, and the problems it helps us solve. (Refer
to Chapter 1, General Information About the DIF Format.)

e Directions for using DIF files within a purely VisiCalc environ-
ment, that is, a description of its usefulness, ignoring the interchange
process. This information will be important to VisiCalc users who have
avoided this feature thinking it useful only for communicating data to
other programs. (Refer to Chapter 2, Using the DIF Format in a VisiCalc
Context.)

e Demonstrations with multiple case studies of the DIF file inter-
change process between two or more pieces of software. Specific products
have been chosen so that the examples are real; however, the level of
detail regarding each product [except VisiCalc)is minimal. The emphasis
is on the considerations of exchange so that the reader unfamiliar with
the specific product will still be able to follow the discussion. (Refer to
Chapter 3, Case Studies.|

e A tutorial on the DIF format, including information on processing
the files. We'll see that this knowledge is needed if we wish to create our
own programs, and that it’s also helpful for those of us who will use the
DIF format only with commercially available programs that create and
read DIF files. (Refer to Chapter 6, A Tutorial on the DIF Format.)

e General advice, in the form of guidelines, documentation sugges-
tions, and a discussion of the limitations of this format. We'll see that
we may need to keep detailed documentation of the procedures used to
exchange data and of the data exchanged. (Refer to Chapter 4, Guidelines
for Using DIF Files; Chapter 5, Documenting Data Interchange; and
Chapter 7, Limitations of a System Using the DIF Format.)

e Technical information about the format. (Refer to Appendix A,
DIF Technical Specification.)

e References to published listings of programs in BASIC and Pascal
that process DIF files. (Refer to Appendix B, References to Published
Listings of BASIC and Pascal Programs that Process DIF Files.)

e A listing of commercially available software products that support
the DIF file format. (Refer to Appendix C, Products That Use the DIF
Format.)

e An annotated bibliography of articles and books containing in-
formation of interest to those working with the DIF format. (Refer to the
Bibliography on the DIF Format.)

Donald H. Beil
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Chapter 1

General Information
About the DIF Format

WHAT IS THE DIF FORMAT AND WHO CREATED IT?

The DIF format is a data interchange format—that is, a file format
for exchanging data between computer programs. It was developed by
Robert M. Frankston, President of Software Arts, Inc. (the creators of
VisiCalc), as a method of communicating data between VisiCalc and
other computer software. Software Arts, Inc. is actively encouraging
DIF’s use as a standard format for data interchange.

The DIF format is a concept, a method of organizing data, and not a
product that can be purchased.

To date it has been used primarily on personal computers, but it
can also be an important bridge for data exchange between personal
computers and larger multi-user mainframe computers.

It has been the subject of increasing attention, as evidenced by the
list of commercially available products that can process DIF files [refer
to Appendix C, Products That Use the DIF Format|, and by the number
of articles published recently on the topic (refer to the Bibliography on
the DIF Format). This is true because of:

e The extraordinary popularity of VisiCalc, and the resultant desires
of software developers to be compatible with it.

e The recognized need for a common or standard format for data
interchange.

o DIF itself, designed, its creators say, to be easily used.
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Its creators describe it as “the first attempt to establish a standard
for exchanging data among personal computers.” Until now it has re-
ceived no formal recognition from organized standards groups; however,
its potential as a de facto standard, based on its growing use for inter-
change, is significant.

WHY IS A STANDARD DATA FORMAT IMPORTANT?

A principal reason for the establishment of a common data format is
to simplify the process of sharing data between two or more application
programs. We do so to take advantage of the capabilities of one of the
programs and thus overcome the limitations of the other.

For example, VisiCalc does not contain sorting or selecting capabili-
ties, and only has very limited graphing capabilities. However, other
software packages, or programs we prepare ourselves, may contain these
features. If adatafile is created by VisiCalcusing a common data format,
the file can be more easily shared by these multiple programs. In doing so,
the user can avoid the often tedious, error-prone activity of reentering
the data for the second program.

Using a common data format does more than simply eliminate
duplicate data entry. Consider a complicated budget forecast created by
VisiCalc. Our data entry may be limited to a single piece of data. For
example, suppose we create the forecast based on an assumption about
the inflation rate. The budget, consisting of hundreds of values, may be
fully generated by entering the single inflation rate used. If we want to
plot those values, we don't want to have to enter them all by hand to the
graphics routine. By creating a DIF file directly from VisiCalc, we com-
pletely avoid data entry with the exception of the single value we enter
onto the VisiCalc worksheet.

In addition, there are many instances where the amount of data to be
interchanged may be small, but where we want to use formal data inter-
change procedures rather than data entry to ensure consistent data in
both applications. The propagation of data from one file to another in
data processing applications means that we introduce problems in main-
taining the integrity of each separate file. Reentering data for several
applications may create problems, while shared files or systematic
procedures for moving data can reduce potential problems.
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THE DIF CLEARINGHOUSE

Software Arts, Inc. established The DIF Clearinghouse to “coordinate
and distribute information about the DIF format.” The nonprofit Clear-
inghouse distributes written technical specifications of the DIF format,
and publishes a list of products that support the DIF file format. The
first has been reprinted with permission and appears as Appendix A of
this book.

The clearinghouse can be reached at:

The DIF Clearinghouse
P.O. Box 638
Newton Lower Falls, MA 02162

THE DIF FORMAT IS EVOLVING

The DIF file format contains provisions for users to invent optional
items necessary to meet the needs of their programs. The technique for
doing so does not interfere with the standard required portions of the
format. Users who do so are encouraged to notify The DIF Clearinghouse
so that this information is available to others.

This means that the format has incorporated a method of evolving
to meet emerging needs. Such freedom provided to program developers
means that while some software may require these optional entries
before reading a DIF file successfully, other programs may not insert
them. The specifications state that, “if a reading program requires the
information provided by an optional item, it should prompt the user to
supply the missing information and not require the item itself.” We'll see
examples of this later in the book.

WHAT SOFTWARE USES THE DIF FORMAT?

A large, and growing, number of commercial software application
packages include the capability of reading and/or writing DIF files. A
list of those known to the author appears as Appendix C, Products That
Use the DIF Format. In addition to graphics packages, data-base packages,
word processing packages, etc., a number of utility programs are on the
market that create DIF files from data in other formats. These enable
nonprogramming computer users, or programmers who do not wish to
program this interchange, to create DIF files from other files.

An individual with programming skills can prepare a program that
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uses DIF files. Examples of such programs in BASIC and Pascal are con-
tained in Appendix A. Other examples have appeared in the computing
literature and are referenced in Appendix B. Chapter 6, A Tutorial on the
DIF Format, includes additional discussion and explanation of DIF files.

The existence of all-in-one single software packages with multiple
functions does not reduce the need for data interchange. In fact, DIF
format capabilities are included in some of the packages. Users of this
type of software who employ other software or who access data from a
mainframe may have use for the DIF format. However, for those whose
complete computer use is limited to the functions of this single product,
the DIF format may be less meaningful, although it may have uses within
the context of the single product.

WHAT HARDWARE USES THE DIF FORMAT?

As afile format, DIF is essentially unrelated to hardware, and can be
used to organize data on any storage device.

The DIF format, as a standard, allows files from one machine to be
used on a machine from a different vendor, assuming that a hardware,
and potentially a software link, exists between the two.

WHICH DIF IS THIS?

This DIF is not related to any of the following designations also used
within computing contexts:

e Document Interchange Facility, two IBM program products for
distributed office systems [reference IBM document GH20-2440-0).

e Display Information Facility {DIF), an IBM Licensed Program for
the IBM System/38 (reference IBM document GH30-0145-2).

e the DIF suffix used to indicate “difference” files on Digital Equip-
ment Corporation VAX computer files [reference DEC document AA-
DO023C-TE).

THE DIF FORMAT AS PART OF A DATA PROCESSING SYSTEM

It is extremely important to recognize that a common data format is
only a part, and potentially a small part, of the process of sharing data
between software packages. Data is only one element of a data processing
system. Procedures are another important aspect. We'll see that moving
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data from one program to another is a multistep process in which each
step must be performed carefully.

Additionally, as we leave one program in which we've created a DIF
file and enter another program in which we want to read the DIF file, we
leave one software environment for another. The two programs may
function quite differently. For example, one program may be menu-driven
in orientation while a second requires a user to learn a command lan-
guage. A third program may prompt the user for a series of responses to
specific software-generated questions. Each of these different types of
programs may use the keyboard in different ways, with a single key
having different meanings in each piece of software.

Moving from application to application involves much more than
interchanging data. The multistep processes we'll encounter with soft-
ware that functions inconsistently creates a situation that requires our
full attention to the process.

A system of procedures is needed. We'll suggest guidelines for such
an exchange, as well as methods of documenting the necessary steps.
(Refer to Chapter 4, Guidelines for Using DIF Files and Chapter 5, Docu-
menting Data Interchange.)
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THE SYMBOLS USED IN THIS BOOK

This book presents ideas in a visual way, using figures where pos-
sible to complement and illustrate concepts presented in the text. In this
section, we'll briefly present some of the graphic symbols that have been
adopted in the figures. An arrow is used to connect these symbols, and
represents the flow of data.

Concept or Topic Symbol Used

A printed report.

Figure 1-1

VisiCalc.

Figure 1-2



The Symbols Used in This Book

Concept or Topic

Symbol Used

Files used on a personal computer.

We'll often show the filename above
the symbol with a suffix to show the
file type. For example we'll use

Suffix to indicate

.DIF a DIF file
.VC a VisiCalc file

A commercially produced or user
written piece of software.

Plotted data.

DP.DIF

®

Figure 1-3

Figure 1-4

Figure 1-5
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HOW THE DIF FORMAT IS USED

This section contains graphic representations of several of the many
ways that DIF files can be used to interchange data.

Example 1: Plot data generated as a DIF file by VisiCalc and read by
plotting software, as shown in Figure 1-6.

.DIF
o Plotting o
> @ = Program =
Figure 1-6

Example 2: DPass salary data from a personnel data base on a micro-
computer to VisiCalc. Use the “what if...” capabilities of
VisiCalc to determine salary increases for employees,
and send the new salaries back to the data base, all using
DIF files, as shown in Figure 1-7.

______________ Ood | ___.- -
Salaries '~~~ T~ ->
DB .DIF
. o Data Base ‘ _
©. ‘ = Program b - © - >
New
bttty Salaries =~ -~ - - TTTTTET "

Figure 1-7
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Example 3: Pass salary data in a DIF format from a personnel file of a
data base product to word processing software where new
contracts are generated for each employee for the coming
year, as shown in Figure 1-8.

.DB DIF . .
® o | DataBase > ® Word | New :
. ) Program > A »  Processing . Contracts :
Software : .

Figure 1-8



Chapter 2

Using the DIF Format
in a VisiCalc Context

In addition to the uses of the DIF format for exchanging data between
programs, the format also provides significant capabilities within a
VisiCalc environment. This means that the VisiCalc user who has no
need to interface data with other programs can still use the DIF format
to advantage in many instances. In this chapter it's assumed that the
reader is knowledgeable about VisiCalc, although unfamiliar with the
impact of DIF files on its use. We'll see that a knowledge of the technical
specifications, and of the file formatting technique associated with DIF
files, is not necessary to take advantage of DIF files within this context.

This chapter details the methods of creating and retrieving DIF files
within VisiCalc, and then presents a series of examples in which we'll
see how the DIF format contributes to the problem solving capabilities
of VisiCalc.

NOT ALL VISICALC VERSIONS CONTAIN DIF FORMAT CAPABILITIES

The capability to use DIFfiles is available to users of VisiCalc except
for those using VisiCalc version 1.37 for the Apple II or I Plus computer
or VisiCale PLUS for the HP-83/85. Users of version 193 on the Apple II
or IT Plus should upgrade to version 202 since saving DIF files with the
earlier version may destroy files on the diskette.

CREATING, LOADING, AND NAMING DIF FILES

Creating DIF Files

We will create a DIF file from the data that we see on the VisiCalc
screen of Figure 2-1. This screen is part of a larger quarterly sales report
that we'll work with later in this chapter. That larger report is shown
next.

10
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Al

MmN U B UR -

BB e bk b b B bk e e e e
HFOWONOCUWBUN-O

Sales by Quarter

Sales Percent
Quarter: {000) %
First 5 10
Second 20 40
Third 25 50
Fourth 0 0
TOTAL 50 100

With VisiCalc, DIF files are created by using the Storage command.
The DIF files we create can be placed on a diskette with other DIF or
non-DIF files. To save a DIF file, a rectangle is specified in a way that is
similar to indicating a rectangle with the Print command. Thus, the
position of the cursor with this command is important, and we've care-
fully placed it at entry Al. We'll see examples later in the chapter in
which we place it deliberately at other entries.

(V) S5 c

35
A B C D E F c] H
5 10
20 40
25 S0
Q (o]
S0 100

Figure 2-1
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The exact VisiCalc prompt lines associated with the Storage com-
mand vary slightly from version to version; however, to work with DIF
files on any version we begin with the three characters

/S#

where the keystrokes have the following meanings:

Keystroke Means
/ Enter the command structure of VisiCalc.
S Choose the Storage command.
# Select the DIF file format.

At this point we see a prompt line which says
DATA:SAVE LOAD

Although it is not clear from the prompt line, we are being
asked to enter either

Keystroke Means
S SAVE, or create a DIF file.
L LOAD, or retrieve a DIF file.

Since we wish to create a DIF file we'll type an
S
We are now prompted with a line saying
DATA SAVE: FILE FOR SAVING

We now provide a filename for the file we are creating by entering the
name at the keyboard. We can also use the right arrow key to scroll the
diskette directory until we find the name we wish to use, either as is, or
by changing it while it is on the edit line.

In this instance we'll name the file

FIG21R.DIF

The next section of this chapter discusses naming DIF files. Here we type
these characters followed by the appropriate key to enter data, for
example the RETURN key on the Apple, the ENTER key on the [BM
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Personal Computer, etc. Throughout this book we'll refer to that key as
RETURN

If the name we enter for a file already exists on the diskette we'll be
prompted with

DATA SAVE: FILE EXISTS. Y TO REPLACE
If we type

Y

our file from the worksheet in memory will replace the existing file on
the diskette. Although most otherkeys, if pressed, will cancel the Storage
command, we should develop the habit of using the key (for example,
BREAK on the IBM Personal Computer) or key combination (CTRL-C on
the Apple Il Plus) designated as the cancel key for our VisiCalc version. If
we simply press “any” key to prevent replacement here, we may press the
Y accidentally and cause replacement.
We now see another prompt,

DATA SAVE: LOWER RIGHT
Here we'll enter
B5

either by typing it at the keyboard, or by moving the cursor to that
location, that is, by pointing the cursor with the arrow keys. With B5 on
the entry line we'll press

RETURN
which generates the prompt
DATA SAVE: R, C OR RETURN

At this point we can save the data by row (R), or by column (C).
Pressing RETURN will store the file by row, a redundancy we'll explain
below. Let’s conceptually look at the difference by listing Figure 2-1 by
row and by column.

In Figure 2-2 we've listed the values by row (press R or RETURN], and
in Figure 2-3 we've shown the values by column (press C). We have shown
both the row and column representations horizontally in those figures.
We could have shown them both vertically. We have also added vertical
lines as breaks between the data.

It is very important to realize that we are not illustrating a full DIF
file in these figures, but are simply examining the order of the values if
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represented in row or column order. When we study the full format of the
DIF file in Chapter 6, A Tutorial on the DIF Format, we'll see that a great
deal of information appears in the file in addition to the values shown in
these two figures. (A confusing element of DIF files created from VisiCalc
is that the reverse of what we think should happen actually does happen.
For now we'll accept this seeming discrepancy since using DIF files suc-
cessfully within a VisiCalc context does not require a full explanation of
the DIF file format.)
Al (V)
B C D E F G
1 S 10—
2 20 40
3 25 S50
4 o [¢]
5 50 100 Row representation
: of the worksheet.
a (Press R or RETURN)
4
10
JV Y \J \j
S 10 20 40 25 50 Q o 350 100
Figure 2-2
Al (V)
A B c D E F G
1 S 1C
2 20 40
3 25 S0
4 O O
5 50 100 COLUMN representation
3 of the worksheet.
8 (Press C)
%
10

S 20 25 o S50 10 40 50 0 100

Figure 2-3
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For our file we'll store the values in row order by pressing RETURN,
at which time the file is finally created. We'll see that for many examples
in this chapter it doesn’t matter if we store the file by row or column as
long as we load it in the same order. In those instances, pressing the
RETURN key may be the habit to develop. This key may be easier to
locate than the C or R at this point in the process, and removes some user
decision making by automatically using this default to row order.

Let's review in full the series of steps required to create a DIF file
from VisiCalc. We'll present, in Figure 2-4, the keystrokes we enter, the

VisiCalc prompts, and an explanation.

Because of the options available with DIF files, we see that creating

the file is a multistep operation.
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Summary:
Creating a DIF File from VisiCalc

Keystrokes

VisiCalc Prompt Line

Explanation

/

COMMAND: BCDEFGIMPRSTVW-

STORAGE:LSDIQ#

DATA: SAVE LOAD

DATA SAVE: FILE FOR SAVING

FIG21R.DIF RETURN

Figure 2-4

Enter the VisiCalc
command structure.

The list of available
commands.

Select the Storage
command.

The list of available
storage options. (This
will vary depending on
the version of VisiCalc
used.)

Indicate the storage
option for DIF files.

Creating (S=SAVE) or
retrieving (L=LOAD)
the file?

Select the save option.

A request for the file-
name.

Enter the name we
have selected for the
file. If the name already
cxists on the diskette
we'll see an additional
prompt of

Y TO REPLACE

If we type Y, we replace
the file. Most other
keys cancel the Save
command.
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DATA SAVE: LOWER RIGHT A request for us to
enter the lower right of
the area of the
worksheet we want
saved.

B5 RETURN The desired coordinate.

DATA SAVE: R, C OR RETURN Is the file to be saved
by row (R or RETURN]
or column (C) order?

RETURN Create the file in row
order.

Figure 2-4 continued

Loading DIF Files

Loadinga DIF file into VisiCalc involves responses to a set of prompts
that are similar to those we observed with our actions above to save a DIF
file. Figure 2-5 presents these steps in a format similar to that just pre-
sented for saving a DIF file.

As with saving the file, the position of the cursor is important when
loading a DIF file. It indicates the top left corner of the location on the
current worksheet where we want the DIF file loaded. For our example,
we'll reload the file at the location from which it was saved, here with
the cursor at Al. Later in the chapter we'll demonstrate the advantage of
loading files at locations other than those from which they were saved.

At this point the file is loaded, and appears to be the same file that
we've saved. We'll shortly discover the significant differences between
the worksheet before and after we save it.

Naming DIF Files

Aswe'll seein the next section, the content of DIF files is significant-
ly different from the content of other files stored with the save option of
the Storage command. We may have both types on the same diskette.
Since each is loaded differently, it is important to be able to distinguish
between the two types of files. The VisiCalc documentation suggests that
the suffix

.DIF
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Summary:
Loading a DIF File into VisiCalc
Keystrokes VisiCalc Prompt Line Explanation
/S# ... [same as Figure 2-4) Select the DIF option
of the Storage
command.

DATA: SAVE LOAD Store (S=SAVE] or
retrieve {L=LOAD) the
file?

L We want to load the

FIG21R.DIF RETURN

RETURN

DATA LOAD: FILE TO LOAD

DATA LOAD: R, C OR RETURN

Figure 2-5

file.

What is the filename?
Here we can type the
name, or scroll the
directory with the right
arrow key.

We've entered the
name of the file we
want loaded.

Load in row |R or
RETURN) or column
{C) order? The RETURN
provides the default of
row order.

We'll load the file in
the same order in
which it was saved.
Later in this chapter
we'll see examples in
which we change the
order. For applications
in which we are indif-
ferent as to the order
of the file {row or
column), we should use
the RETURN key when
saving and loading,
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be appended to the names of DIF files, and that
VC

be appended as a suffix to filenames of files saved with the /SS option.
Some versions of VisiCalc (for example, the IBM Personal Computer and
the ATARIversions) do this automatically while others (for example, the
Apple II and II Plus 16 Sector version) do not.

Since the row/column designation may be easily forgotten, we may
wish to include either a C or an R as part of our name, perhaps as the
character before the period, to serve as a reminder of the order in which
this file has been created. We'll assume that a filename without such a
designation is in row order, the default.

When scrolling filenames, some versions of VisiCalc only present
“DIF" files when searching under the /S#S or /S#L options and “.VC” files
when searching under the /SS or /SL options.

COMPARING VC AND DIF FILES

When a DIF file is created by VisiCalc, only labels and current values
(to full precision) are stored. The formulas and formats associated with
the entries are not stored. Let's demonstrate this by showing a series of
figures which illustrate these points.

In Figure 2-6 we are presented with

e a VisiCalc screen before we create a DIF file.

e alisting of the formulas and formats associated with this screen.
(The bottom of the listing has been deliberately omitted since it is not of
interest for this discussion.) This is obtained in slightly different ways
with different versions of VisiCalc, for example

/SSLPT1: ENTER is used for the IBM Personal Computer,

and /SS,SP RETURN  isusedforthe Apple Il and Il Plus, (with VisiCalc
finding the printer slot).

Notice in the listing that we see the numeric values we have entered
at A1, A2, A3, and A4, that there is a sum formula for the columns at A5
and B5, and that at B1,B2, B3, and B4 we have formulas that compute the
percentage by dividingthe relative value in column A by the sum at entry
A5,

However, study Figure 2-7. The screen of that figure is created by
storing the spreadsheet of Figure 2-6 as a DIF file, clearing memory, and
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MONEUD AR -

-
o]

11
12
13
14
15
16
17
18

4

Al

NONECUDUN -

bt b e b b e e
WNECUHUN-D

-
h}

V)

4]

B c D E
S 10
20 40
25 50
Q (@)
S0 100

Print formulas and formats.

Figure 2-6

B C D E
S 10
20 40
25 50
4 <
S0 100

™~

Print formulas and formats.

Figure 2-7

BS: 9SUM(EL...E4)
*AS:PSUM (AL, .. A4)
*B4: (A4/AS) %100
>A4: 0

B3: (AT/AS) %100
A3: 25

B2 (A2/AS) %100
»A2: 20

*Blz (A1/AS) %100
*A1:S

eescecscvececsssccces
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then loading the DIF file. Then a printed listing is obtained as discussed
above. Notice in the printed listing that we have only values, and that
no formulas have been preserved.

DIF files created by VisiCalc do not have formulas preserved, only
the current value of that formula to full precision.

It is important to realize that when we obtain a listing of the
contents of the cells, as we have done here, we are not listing the con-
tents of the DIF file. Instead we are listing the contents of the VisiCalc
sheet that were generated by VisiCalc after reading and processing the
DIF file. We are not viewing the DIF file.

In the example above the values have been carefully chosen to en-
sure that the precision is identical in the two figures.

However in Figure 2-8 we've selected different values for column A,
and also have added a format of

/FI {local integer format)

to each item in column B. This can be seen on the entry contents line of
the top screen where

B1 /FI (V] (A1/A5)*100

appears. However, in the middle of that figure we see the screen after
saving the contents as a DIF file, clearing the sheet, reloading that DIF
file, and moving the cursor to Bl. We now have the entry

B1 (V) 38.3333333333

The listing at the bottom right of that figure confirms that formats, e.g.
the /FI here, and formulas, have not been preserved; instead, values cal-
culated to full precision appear.

The next two figures, Figure 2-9 and Figure 2-10, illustrate how
labels, including those produced with the Repeating Label command, are
handled when DIF files are created by VisiCalc. The screen of Figure 2-9
contains row and column titles, including some that are right justified.
For example at location A8 in the listing we see

>A8:/FR"fourth
and at C9 we see a repeating label of equal signs, shown in the listing as

>C9:,/-=
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Bt /FI

CORNCUD AN

(V)

23
12
21

&0

El

DN U D EN -

(A1/A5) X100

38
20
35

100

(V) 38.33

IJFIFIET

100,

Save the full sheet
as a DIF file.

Figure 2-8

Clear the sheet.

Load the DIF file.

Print formulas and formats

of

e

this file.

>B5:99.9999999999
>AS: 60

>B4: 4. 6666666666
>A4: 4

>B3:35

»A3: 21

»B2: 20

PA2:12

»B1:38, 3I33IFIIIZI
>A1:23




Al

.
¢ >C10: /FIPSUM(CS...C8B)

« >B10:9SUM (BS...B8)
T »A10: "TOTAL:
>C9:/—=

»B9: /—-=

»C8: /F1 (R8/B10) X100
>E8: 4
[>AB: /FR" fourth]

s >C7:/FI(B7/B10) ¥100
¢ »B7:21

e >A7:/FR"third

. »Céb: /FI(B&/R10) X100
¢ >B6:12

* >Ab: /FR"second

»>CS: /FI1(BS/B10) X100
»BS: 23

»AS5: /FR"first

»C3: /FR"%

>B3: /FR" (000)

»A3: "Quarter:

»C2: /FR"Percent
»B2: /FR"Sales

'

©00cece0s0cerccecrssccerscsscsecccssccc e

eececscsccccsccccce

A B [ D E

1

2 Sales Percent

JQuarter: (000) YA

4

S first 23 38

- second 12 20

7 third 21 35

4 7

9
10TOTAL: 100
11

12
1 Printed formulas and formats
: of this VC file.
15
16
17
18
PP
Figure 2-9
Al
A B c D E

1

2 Sales Percent

3Quarter: (Q00) 7%

4

S first 23 38.33333

-3 second 12 20

7 third 21 35

8 4 6.666667

k4
10TOTAL: Q
11 .
12 Printed formulas and formats
13 of this DIF file.

14
15

16
17
18
I

Figure 2-10

:C10:99. 9999999999
>E10: 60
. »A10: "TOTAL:

« SBG: "=
s 7CB: 6. bbbLLLLELE
* sB8:4

*B63 12
A6 " second
»CS5:38. 33333333E3
>B5: 23

*ASs " first
>C3: " pA
»R3: " (000)
»A3: "Quarter:
*C2:" Percent
>R2: " Sales

@000 c0ecccccreercrccsscccccsssseccssone

23
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Now let’s save that sheet as a DIF file, clear memory, and load the
DIF file. Figure 2-10 results. Notice that on the sheet the justification of
the labels has been preserved by inserting sufficient spaces before the
label to place the label correctly. We see this at A8 in the listing, where
we now have

>AR8" fourth

with three spaces after the quote (") character. However, if we now in-
crease the width of the columns on this sheet, the labels will remain
where they are since the true format has not been saved. {When values
have left justification, that justification is lost when DIF files are
created.)

At location C9 in Figure 2-10, the repeating label has not been re-
tained. In its place a single equal sign, the item being repeated, appears.
This we see on the screen, and on the listing at C9 where we have

>C9:'=

If we will be saving DIF files and then using them in a VisiCalc con-
text we may wish to avoid the use of the Repeating Label command, and
instead enter those items in the same way that other labels are entered.

Before finishing with this topic, let’s observe how several unique
items appear when saved as part of a DIF file and then retrieved. If the
functions @ERROR, @FALSE, @NA, or @TRUE (or any entry evaluated
to one of these four values) are saved to a DIF file, the value returned
when reloaded with VisiCale will be @ERROR, @FALSE, @NA, or
@TRUE, respectively. When @PI is saved as a single entry and then
retrieved, the function no longer appears, and 3.1415926536 will be
substituted for it.

USING DIF FILES PRODUCTIVELY IN VISICALC

We are now ready to examine a variety of specific instances where
the use of DIF files adds to our problem solving capabilities in VisiCalc.

Reconfiguring the Sheet

Suppose that we have just carefully entered the labels
WEEK 1 .. WEEK 52

as shown in the top of Figure 2-11, and decide that we want to list these
labels down column A instead of across row 1. This cannot be done with
the Replicate command, but can be done with DIF files.
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First store the sheet from Al to AZ1 as a DIF file in row order. Clear
memory, then load the DIF file in column order. (Or store in column
order and load in row order.) The results appear in Figure 2-11.

Another example appears in Figure 2-12 where we see the sheet we
have worked on earlier in the chapter. It appears at the top of the figure
with a vertical orientation, with the sums at the bottom of the columns.
Suppose we want to change to the horizontal orientation shown in the
lowest screen of that figure. We can save the sheet in row order, clear, and
load in column order, giving us the screen in the middle of Figure 2-12. On
first glance the sheet appears to need considerable work; however, to
change from the middle to the bottom sheet we: reentered one label,
deleted several columns, changed to a global integer format, reentered
two formulas, and changed the order of computation to row (R). In some
instances this cosmetic work will be significantly less than the work of
completely reentering the full sheet with a different orientation.

We must remember that the middle step here, creating a DIF file, was
done at the cost of removing all formulas and replacing them with cal-
culated values. Although we're assuming this is satisfactory here, it will
be undesirable for other applications.
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c1

(L) Week 3

iWeek 1

MONOUOPUN

A3 (L) Week

1Week
2Week
IWeek
4Week
SWeek
bWeek
TWeek
BWeek
FWeek
10Week
11Week
12Week

48Week
49Week
SOWeek
SiWeek
S52Week

5S4
55

Week

P4
sﬂmVOMbMN“

-
[N

48
49
S0
S1

52

3

c

Week 3

.DIF

T.

D AY AZ BA

Week 4 iWeek 51 Week 52

Save the full sheet as a
DIF file in ROW order.

Clear the sheet.

Load the DIF file
in COLUMN order.

D E F G H
D E F G H
Figure 2-11
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Al

A B [ D E F G H
1
2 Sales Percent
3Quarter: (000 %
4
S first 23 38
& second 12 20
7 third 21 35
8 fourth 4 7
G
10TOTAL: 60 100
11
12
13 Save the full sheet as a
14 DIF fite in ROW order.
15 .DIF
16
17
18 @ Clear the sheet.
19 .
20
21
Load the DIF file
in COLUMN order.
Al
A E C D E F G H
1 Quarter: first second third fourth
2 Sales (Q0Q) 23 12 21 4
3 Percent % 3 20 35 6. 666667
4
5
&
7
8
{
10 .
11 Cosmetic changes.
12
13
14 AL /FR v(L) Quarter
15 “
16
17 A B c D E F ] H
18 1 Quarter first second third fourth TOTAL:
2
19 3 Sales 12 21 4 60
20 4 Percent 20 35 7 100
21 5
&
7
8
9
10
11
12
13
14
15
16
17
18

Figure 2-12

A T3

w
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Let's look at an example where we reconfigure part of the sheet,
instead of the full sheet as we've done with the previous two examples.
In Figure 2-13 we've prepared a Quarterly Budget Report that provides the
status of our budget by individual budget codes. Our year-to-date expen-
diture (YTD AMOUNT) and our projected expenses (EXPENSES PRO-
JECTED) are entered and VisiCalc then produces a number of values,
including information we can use to determine if we are over or under our
budget allocation.

Suppose we realize that we've incorrectly entered data and errone-
ously entered all YTD AMOUNTS in the EXPENSES PROJECTED col-
umn. We cannot use the Move command to correct our error since this
may have an undesired effect on our formulas in other columns. In
addition, the Move command will destroy the report and column
headings. ’

DIF files can be used to switch the data as indicated in the marked
areas of Figure 2-13. The steps we'll take include:

e Creating a DIF file from the area indicated in the YTD AMOUNT
column. We'll carefully place the cursor at the item at the top of the
marked column and indicate the last item of the marked area as the
lower right of this file.

e Similarly creating a DIF file from the marked area of the EXPENSES
PROJECTED column.

e Loading each column in the opposite location, effectively switch-
ing the data.

This type of reconfiguration works successfully here since all of the
values in the columns were cntered as data values, and were therefore
not computed by formulas at each entry. If the entries did contain formu-
las, our storing and reloading of columns would destroy the formulas.

Switching these columns did not disturb any other areas of the work-
sheet, and thus we see that DIF files can be loaded onto a worksheet that
already has other data and formulas in place.




GUARTERLY BUDGET REPORT
INCLUDING PROJECTED EXPENSES
NUMBER: 481 PERIOD ENDING: 03/31/99

BUDBET BUDGET BUDGET-DIFFERENCE Y10 EXPENSES OVER/UNDER
CODE START OF YEAR CURRENT ANOUNT PERCENT AMOUNT % TO DATE  PROJECTED TOTAL BUDBET

LR Ry R R AR EaResietiassyiiifasasreatasqesssitisstisiss LA ARL i aRReassiitasastsiins

1Hio 18100.00  18100,00 0.00 Q 8832. 00 18282.00 182.00
1120 95400.00  87500.00  -7900.00 -8 41084, 104 47 4644001 87524.10 24,10
1141 20000.00  20000.00 0.00 0 9744, 00 49| 10230. 0 19974,00 -26.00
142 8600.00 8700.00 100.00 1 3967. 44 44 4724.0 8691.44 -8.56
145 7000.00  13500.00 6500.00 93]  11887.61 88 7612.39]  19500.00 6000. 00
150 13600.00  13600.00 0.00 9 163376.6(1 1201]  12042.2§ 175418.83  161818.83
152 13600.00  13600.00 0.00 0 2500. 63 18 3924, 44, 6425.09  -7174.91
155 0.00 0.00 0.00 0 0.0(1 0 0.9 0.00 0.00
160 12500,00 6000.00  -6500.00 -52 0.00 0 0,00 -6000.00
1200 32100.00  30800.00  -1300.00 -4 0.0 0 16909.2 16909.20  -13890.80
210 0.00 0.00 0.00 ] 4541, 14 0 4541, 14 4541, 14
220 0,00 0.00 0.00 0 1771. 29§ 0 0.0 1771.20 1771.20
230 0.00 0.00 0.00 0 0,00 0 0.00 0.00
232 0.00 0.00 0.00 0 218. 14 9 0.0 218.16 218.16
235 0,00 0.00 0.00 0 0. 00) 0 0.00 0.00
240 0.00 0.00 0.00 0 1450.0& 0 0. 1450.05 1450. 05
250 0.00 0.00 0,00 0 0.00 0 . 0.00 0,00
255 0.00 0.00 0.00 0 215.7& 0 0. 215.70 215.70
260 0.00 0.00 0.00 0 209,25 0 209.25 209,28
270 0.00 0.00 0.00 0 5489, 50 9 5489.50 5489.50
310 1800.00 1800. 00 0.00 ] 1929.72 107 270,28 2200.00 400,00
320 2300.00 2300.00 0.00 0 1542.91 67 357.09) 1900. 00 -400.00
408 0.00 0.00 0.00 0 0.00 0 0.00 0.00
390 0.00 0.00 0.00 0 0.09 0 0.00 0.00
430 200.00 200,00 0.00 0 181.50 91 18.50 200.00 0.00
470 2500.00 2500.00 0.00 ] 1108, 42 44 1108.42 2216.84 -283.16
515 0.00 0,00 0.00 ¢ 0.00 0 0.00 0.00
520 0.00 0.00 0.00 0 0.00 9 0.0 0.00 0,00
385 0.00 0.00 0.00 0 0.00 0 0.00 0.00
620 800,00 800.00 0.00 0 568. 48 n 920.0 1488. 48 686,68
630 0.00 0.00 0.00 0 0.00 0 0.00 0.00
$735 130800.00  150800.00 0.00 0 101545.06 67|  49254.94  150800.00 0.00
ne12 0.00 0.00 0.00 0 9.00 0 . 0.00 0.00

LR R R R T TR At e ey R et e R TEqeiietaasdqiistsseaRedtitsetazatitzitittizizsssal]
TOTALS 379300.00  370200.00  -9100,00 -2 362163.67 98 163261.51 525425.18  155225.18

SRLRBTELARERBIRORRRBRBRREtIRRseRsasssassanaasaassaataetassarataataastastussstnassarussassusssnsInIInIIBIILLLIIIILLLL

Figure 2-13
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Printing Non-Contiguous Portions of the Sheet Contiguously

Figure 2-14 presents a 10-year fiscal forecast for acompany. We wish
to print the two areas as shown. These are the salary accounts, and we
want to study separately the future values in these accounts. We can
not do so in this case with the Print command, since deleting the middle
columns will cause the rightmost columns to appear with values ERROR.
However, as indicated in the figure, we can store the two areas as DIF
files, clear memory, load the files as shown, and then print.

If we wish, we can save the new composite sheet, either as a .DIF or
VC file.

As another example of the usefulness of DIF files in reconfiguring
a sheet for printing let’s examine Figure 2-15 Part A and B. Suppose that
we have the long vertical worksheet at the left in memory and that we
want to print it as shown in Part A of Figure 2-15. We can print it as is,
including printing the headings twice, and then cut-and-paste, or we can
use DIF files to help us rearrange the elements of the sheet.

We will divide up the sheet and store it as three files:

HEADINGS.DIF
LEFT.DIF
RIGHT.DIF

as shown. We clear memory, then load the file HEADINGS.DIF twice,
as indicated in Part B of Figure 2-15. Then load

LEFT.DIF and RIGHT.DIF

as shown. We now have the sheet reorganized as we want, and we can
print the report.

Here DIF files have reallv served as a cut-and-paste software tool,
for they have allowed us the flexibility of moving sections of the sheet.

Copying Rectangular Areas

In Figure 2-15 we not only moved blocks of the sheet, but we
copied one rectangular area into several locations. This occurred with
the HEADINGS.DIF file, for we were able to copy a rectangular area
from one sheet onto several areas of a second sheet. This capability is
different from the VisiCalc Replicate command because it contains
neither Relative (R] nor No Change (N) options for coordinates; how-
ever, it does allow us to copy from a source area that is a rectangle,
which we can’t do with the Replicate command. If any formulas with
coordinates appear in the rectangle we copy from, they will not appear
in the areas we copy to.
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Save as three

"""" BUDGET ANDUNT------- DIF files.
C0DE START CURRENT  DIFF. ¥ DIF
SLLAARRIRRAARABAIILRARRIIRRIANRAINY EADING
1o 18100 18100 0 @
120 95400 B7500  -7900 o
1141 20000 20000 0
SUB. 133500 125600  -7900
12 800 8700 100 <
Sup. 8600  B700 100 QS'
N\
145 7000 13500 4500
S0 7000 13500 4500
150 13600 13600 0 Load HEADINGS.DIF file twice.
152 13600 13600 0 Load LEFT.DIF and RIGHT.DIF,
155 0 0 0 and print as shown below.
160 12500 6000  ~6500
SUB, 39700 33200  -8500
A
1200 32000 30800 -1300 C_;JZ‘
20 [ ¢ N
220 0 0 0 <
230 0 0 0
m 0 0 0
235 0 0 0 ¥ ' ~
240 0 0 [ S I SR e e BUDGET AMOUNT------- .
250 0 0 0 /{] CoDE START CURRENT  DfFF. col START CURRENT  DIFF.
255 0 0 0 . .
20 0 0 0 o IIINITRINITIBRALILANRAAEILIGINL sl nnnnnnn
270 0 0 0 : .
SUB. 32100 30800  -1300 . 110 18100 18100 408 0 0 0 .
¢ 95400 87500 7900 590 0 0 02
310 1800 1800 o M4 20000 20000 0 SUB. 0 0 0
20 2300 2300 0 : SUB. 133500 125600  -7900 .
S8, 4100 4100 0 : 0 00 200 o o
' R 800 8700 100 SUB. 200 200 [
408 0 0 0 : SUB. B0 8700 100 .
590 0 0 0 . 470 2500 2500 0
SUB. 0 0 0 T s 7000 13500 6500 SUB. 2500 2500 [
- w20 . . SUB. 7000 13500 6500 :
s 20 200 0 . 515 0 0 0.
o 150 13600 13600 0 5UB. 0 0 [
. 300 2500 ° PNt 13600 13600 0 .
sUB. 2500 2500 0 ¢ 15 0 0 0 520 0 M 0
MY 12500 4000  -6500 585 0 0 02
515 ° 0 o : SUB. 39700 33200  -6500 SUB. 0 0 o
SUB. 0 0 0 . .
o 1200 32100 30800 -1300 20 800 800 0 .
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585 0 0 0 . 220 0 0 0 .
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830 0 0 0 s 0 0 0 :
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SUB. 0 0 0 . SUB. 4100 4100 0 TOTALS 379300 370200 9100 e
. .
.
. PIOTIIBARERTRISOARARIRIIISRAREIRANIS o

SHLERIANCEINERINIRERSINRERRAIIRELINY
TOTALS 379300 370200 -9100

EERETYR R EEARIREESAIIRERANARERR NS

Figure 2-15A



DIF

...........................................................
=
o w
% o
—
Z T
o &}
I o
T
\\.4 >
L
3 w _..Ir
0} o
b4 =
= w
[a)
< !
L
T
/o..ooo.o--o-o-.o-ooooo.oo..o-ooooooo..oooooo-oo.o-.oooo

HEADING

LEFT

RIGHT

Figure 2-15B

33



Chapter 2: Using the DIF Format in a VisiCalc Context

Simplifying Worksheet Construction

Because DIF files may be loaded onto a worksheet at any location,
we can build multiple sheets that have common elements. For example
suppose we frequently include lengthy budget code descriptions that
span multiple columns. We can build a DIF file with this data, and
then load it as needed in different locations of separate worksheets.

“Pounding”’ Values in Place

VisiCalc provides the capability, with the pound sign (#), to replace
a formula at a single entry with its current value. With the cursor at the
desired location, typing

# RETURN

will perform this replacement action for us. The pound sign only works
at asingle location and its action can not be replicated over an area of the
sheet unless we move from entry to entry repeating this action.

However, since DIF files store only the values, and not the formulas,
the DIF format capability can be used to pound into place selected rectan-
gular areas, or an entire sheet. Save the areato a DIF file, then load it into
the same area.

Aswe'll see below, this action can, for appropriate applications, save
time and provide additional memory space for us.

As we've seen before, the value stored may be different from the
value displayed on the screen. If we want the values to be identical, then
we are responsible for manipulating the formula at the entry so that
its value and the displayed value are the same. For example, suppose we
are displaying values on the screen with the integer tormat (/FI or /GFI).
This format rounds the value for display, meaning that

6.8 will be displayed as 7
If we use the Integer built-in function, for example
@INT (entry)

(that is, enclose the formula at this entry within the Integer function) we
will not round, but truncate instead, and actually change the value, so

6.8 will become 6
To round the value to an integer we can use the formula

@INT (entry+0.5)
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As another example, the formula
@INT {{entry+0.005)*100)/100

will round the computed value to dollar and cents. This formula adds
0.005 (one-half a cent), multiplies by 100 {shifting the decimal point to
the right of the cent portion of the number), truncates that value {with
the @INT function), and then divides by 100 to move the decimal point
back to its original position.

We must often perform considerable preparation of the elements of
our spreadsheets to take advantage of DIF capabilities.

Providing Security

Because DIF files do not contain formulas, this file format can be
used as a means of electronically sharing data with others while not
revealing to them the assumptions or computations (formulas) used to
generate the data.

Increasing Available Memory

DIF files can help overcome the constraint that limited memory
imposes on the VisiCalc user. For example, the upper screen of Figure 2-16
requires almost all of the available memory, leaving only one kilobyte
of storage, as indicated by the memory indicator on the screen of that
figure. The impact on available memory of storing this sheet as a DIF
file, clearing memory, and then reloading the file is apparent on the lower
screen of Figure 2-16. The memory indicator records 21 kilobytes of
memory now available. {The difference will vary for other sheets). Also
note that the recalculation order indicator that had been R [rowwise)
has now become C [columnwise), VisiCalc's default.

The additional 20 kilobytes were obtained at the cost of losing all
formulas. Therefore, we can only use this technique when we have no
need for the “what if...” capabilities of the sheet to be reduced in size.

Although for our example we stored the full sheet in the DIF format,
we could selectively store and load only some areas of the sheet, and
thus obtain some additional memory without destroying all formulas.
To accomplish memory reduction in thisinstance we'd need to save then
load the DIF format portion of the file, then save the full sheet, clear
memory, and load the full sheet.

This can also be helpful when consolidating several worksheets into
one when the worksheets would not otherwise fit together on a single
sheet.



36

Al (L) LEASE
A B D E F e} H /’
1 LEASE STARTS: 15 JUNE 1999
-
2
FEQUIPMENT NAME MODEL PURCHASE  DATE BASE MAINTAIN. '
4 NUMBER PRICE PURCH’D LEASE PR. COST !
5
&6 4331-J02 2748.05
7 3I278-A02 111.35
8 5424-AC1 531.25
9 3262-001 409.70
10 3I340-A02 1096.50
11
12 3II10-R02 608. 60
13 3310-BO2 531.2
14 3411-001 651,10
15 3410-001 243.10
16 3278-002 146.20
17 3279-B0O3 147.90
= C et seareeaeseecenes e fesenenaan
19VSE/ADV. FUNCT. 153. 00
20YSE/ IFF 34.85
Save as a DIF file.
DIF

Clear memory.

Load the DIF file

AL (L) LEASE
A E [ D E F G Y
1 LEASE STARTS: 15 JUNE 1999
2
JEQUIPMENT NAME MODEL PURCHASE  DATE BASE MAINTAIN. ‘
4 NUMBER FPRICE PURCH D LEASE PR. COST !
5 ermz—mzm— .
6 4331-J02 2748.05
7 3278-A02 111.35
8 S424-A01 531.25
7 F262-001 409.7
10 3340-A02 1096.5
11 e
12 3310-A02 608. 6
13 3IZ310-RO2 531.25
14 3411-001 651.1
15 3410-001 2431
16 3278-002 146.2
17 3279-BO3 147.9
- e e eeeaen e e
19 VSE/ADV. FUNCT. 153
20VSE/ IPF 34.85

Figure 2-16
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Reducing Disk Access Time

Reducing the size of the sheet also means that the time required to
save and load a sheet may be reduced. As examples, timings were made
for the sheet of Figure 2-16 on an Apple II Plus microcomputer. The
results appear in Figure 2-17 (timings will vary for other sheets). The
recorded times include only disk drive access time and not operator time.
On microcomputer systems with larger memory, these timing differences
are significant for large worksheets.

Reducing Diskette Space

DIF files may require less space on a diskette than associated Visi-
Calc files, although this is not always true. Let’s work with the VisiCalc
file at the top of Figure 2-16 in memory. Storing it on an Apple II Plus
microcomputer requires 116 sectors of a diskette, as shown in Figure
2-18. When saved as a DIF file the number of sectors decreased to 62.
For worksheets where we will be calculating a variety of “what if..” values
and then storing each separately, this can potentially reduce our diskette
storage.

However if we clear memory, load the DIF file, and then save the
worksheet that was loaded from the DIF file as a “VC” file, the number of
sectors decreases again to 45. Thus, the two-step process may reduce
requirements even more.

We should observe that if our original VisiCalc file had been the
latter file requiring 45 sectors, and if we stored it as a DIF file, we would
increase the diskette resource used to 62 sectors for this file. This illus-
trates the amount of overhead associated with DIF files, a topic we will
discuss again in Chapter 6, A Tutorial on the DIF Format.

Reducing Recalculation Time

A recalculation for the full sheet associated with the screen of Figure
2-16 requires approximately 22 seconds. Figure 2-19 contains part of a
fourteen-page listing of the formulas and formats associated with the
screen shown in Figure 2-16 and is included to give an idea of the com-
plexity level of the formulas.

This sheet, when saved as a DIF file and reloaded, requires less than
one second to recalculate (there are no formulas). This can be useful for
some applications where we will be recalculating regularly and the
recalculation only affects selected areas of the sheet. Other areas can
be pounded into place, with resultant time savings for the recalculations.
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Timings for Saving and Loading the Sheets
of Figure 2-16 as “VC" and “DIF” Files

Sheet in
Memory is
from

Sheet on
diskette is: Action/Explanation

Time
{in seconds)

VC file
VC file
DIF file

DIF file

VC file

VC file

DIF file

DIF file

Save the sheet as a VC file.
Save the sheet as a DIF file.

Save the sheet as a VC file.

The distinction between VC files
and DIF files disappears once the file
is loaded by VisiCalc. For this line
and the next, the DIF file “in memory”
means the sheet has no formulas or
formats.

Save the sheet as a DIF file.

Load the sheet as a VC file.

Timing includes calculation time
which occurs automatically after
loading.

Load the sheet as a DIF file.

Although loading action occurs,
no sheet is available in memory, and a
clear worksheet results from this
erroneous request to VisiCalc to load a
VC file with the “load DIF” option.
We'll need to distinguish carefully
between the two types of files.
Load the sheet as a VC file.

The result of this misloading of
a DIF file is that the full sheet contains
only the label EOD in entry Al.

Load the sheet as a DIF file.

Figure 2-17

55
24
25

24
113

34

57

32
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Diskette Storage Requirements of the “Same” File Saved

in Several Formats

VisiCalc Command Filename Sectors

Notes

Note: We'll begin this process with a worksheet we've just developed in memory under

VisiCalc. We have not yet saved it to a diskette.
/SSEXAMPLEL.VC RETURN EXAMPLEL.VC 116

/S#S EXAMPLE2.DIF ... EXAMPLE2.DIF 62

/CY
/S#L EXAMPLE2.DIF ...

/SS EXAMPLE3.VC EXAMPLE3.VC 45

Figure 2-18

Save the worksheet as
a VC file. It occupies 116
sectors.

Save the same work-
sheet as a DIF file. It
requires 62 sectors.

Clear memory.

Load the DIF file that
we've just created. This
gives us the worksheet
without formulas or
formats.

Store this file as a VC
file. We can now see the
overhead of the DIF file
format, here 17 sectors
(62-45).
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WF31:111.35

YA31: "ACF/VTANE

YAN30: 9 IF (GOR(E30=0,ANACE30),AL30, 9IF (E30=AN4,D30,630))

YAL30: 9IF (QOR(E30=0,ALACE3O0) , 2INT (VIO+N30+AI308F30+.5) /100+F30,1F (E30=ALA,D30,630))
YAK30: 1F (OR(E30=0, AKACE30) ,C1/308Y30+(1-(C1/30) 8 (QINT(VIO+N30+AI308F30¢.5) /100+F30) ), @IF (E30=AK4,D30,630))
YAJ30: 91F (GOR(E30=0, AJA<E30), Y30, dIF (AJ4=E30,D30,630))

YAI30:5

YAH30:91F (QOR(E30=0, AHACE30) , Y30, IF (E30=AH4,D30,630))

>130: @1F (OR(E30=0, Z4<E30), Y30, 9IF (E30=14,D30,630))

YY30: @1F (OR(E30=0, YACE30) , @INT(V30+M308F30+.5) /100+F30, d1F (E30=Y4,D30,630))

2X30: Q1F (QOR(E30=0, X4CE30),C1/308N30+(1-(C1/30) 8 (JINT(VIO+N308F30+.5)/100+F30) ), 9IF (E30=X4,D30,630))
YM30: QIF (GOR(E30=0, WACE30) N30, 9IF (WA=E30,D30,630))

W30:5

YU30: 91F (GOR(E30=0,UACE30), N30, JIF (UA=E30,D30,630)

>730: 91F (QOR(E30=0, TACE30) N30, 9IF (T4=E30,D30,630))

IN30:9IF (QOR(E30=0,NACE30), QINT (NJOSF30+,5) /100+F 30, 91F (N4=E30,D30,630))

YN30:5

YL30: 91F (QOR (E30=0,L4<E30) ,F30,Q1F (L4=E30,D30,630))

YK30: d1F (QOR(E30=0,K4<E30) ,F30, d1F (K4=E30,D30,630))

»J30:9IF (QOR(E30=0,J4¢E30), (C1/30) 8F30, 91F (J4=£30,D30,630))

2130:0

YF30:436.9

YA30: "BASIC

YAN29: 91F (QOR(E29=0,AMA<E29) ,AL29, 9IF (E29=AN4,D29,629))

YAL29: 9IF (QOR(E29=0,ALACE29) , dINT (V29+N29+A1294F29+.5) /100+F 29, 31F (E29=AL4,D29,629))
YAK29: Q1F (QOR(E29=0,AKA<E29),C1/308Y29+(1-(C1/30) 8 (QINT (V29+M29+A1298F29+.5) /100+F29) ), 3IF (E29=AK4,D29,629))
YAJ29: QIF (QOR(E29=0,AJ4<E29),Y29,d1F (AJ4=E29,D29,629))

YAI29:5

YAH29: 1F (QOR(E29=0, AHACE29) , Y29, 31F (E29=AH4,D29,629))

YA629: " ------- ¥

YAF29: /--

YRE29:/--

YAD29: /-~

YAC29:/--

>AB29: /-~

MAA29: " —------

7129:91F (QOR(E29=0,74<E29),Y29,91F (E29=14,D29,629)

3Y29: Q1F (QOR(E29=0, YACE29) , QINT (V29+M298F29+.5) /100+F29, 91F (E29=Y4,D29,629))
YX29:91F (QOR(E29=0,X4<E29),C1/308N29+(1-(C1/30) 8 (QINT (V29+M298F29+,5)/100¢F29) ), @IF (E29=X4,D29,629))
YH29: dIF (QOR{E29=0, WACE29) N29,91F (WA=E29,D29,629))

W29:5

YU29: 91F (QOR(E29=0,U4<E29),N29, 9IF (U4=E29,D29,629))

»729:91F (QOR(E29=0,TACE29),N29,d1F (TA=E29,D29,629))

»829;*------- ¥

R29:/--

>829:/--

¥P29:/--

2029;*  -------

IN29: 1F (2OR(E29=0,NACE29) , INT (N298F 29+, 5) /100+F 29, 3IF (NA=E29,029,629))

N29:5

7L29:91F (QOR(E29=0,L4<E29) ,F29,Q1F (L4=E29,D29,629))

YK29: d1F (GOR(E29=0,KACE29) ,F29,91F (K4=E29,D29,629))

»J29: d1F (QOR(E29=0,J4<E29), (C1/30) 8F29, JIF (J4=E29,D29,629))

¥129:0

Figure 2-19
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Storing Multiple “What if..” Computations

Figure 2-20 is a sheet from which a variety of budget projections can
be prepared. Notice that the bottom half of the sheet contains directions
for using the sheet and also a data entry area. When loaded, part of these
instructions will appear as the first window, and following the directions
the user will move through the process of entering the data (at the bottom
of the sheet) from which projections are produced. This process may be
followed for a series of projections based upon varying assumptions. For
each set, a report is printed if desired, and a backup copy of the template
is saved.

Aftereach series of datais entered, if we wish to save the spreadsheet
on a diskette, we may decide that we want to save only the upper half of
the sheet, and not repeatedly save the instructions and other information
on the sheet.

Saving the top report area as a DIF file provides this capability. We'll
require less time for saving and reloading the sheet at a later time. In
this way we can produce and then save multiple copies of the same sheet,
each based upon a different series of “what if...” data.
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START YEAR

CURRENT

BUDSET BUDBET

18100.00  18100.00
95400.00  87500.00
20000.00  20000.00

133500.00  125600.00

8600.00 8700.00 =
= IR~ o

NTER THE AMOUNT FOR D
THEN USE <R-A)> TO NOVE CD
NEXT ENTRY POINT. WHEN EN
NUMBERS DO NOT USE COMMAS.
REPEAT THIS PROCEDURE UNT
INSTRUCTION APPEARS IN THI
RENENBER, IF NISTAKES AR
SC) IS USED AS A BAC)

1800, 00
2300.00

200.00

800,00 R .
150800. 00 EE T

01928 (RTN),

Figure 2-20

.DIF

Final Report.

Save only this

—_——

area to a DIF

file.

Instructions

Data Entry
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Rolling Data from Period to Period

Often data from the end of one application is used to begin another.
Common examples include rolling financial data from the end of one
time period to the start of another, as illustrated in Figure 2-21. In that
figure we begin with a spreadsheet that contains columns for the budget
at the start-of-quarter, and then columns for: additions/reductions during
the quarter, expenses this quarter, and the end-of-quarter balance.

We want to roll the last column from this report (end-of-quarter
balance) to the start-of-quarter column for the next quarter. To do so we
save the last column, the marked area, without the column headings, as a
DIF file and load it as explained next.

For this example we've prepared a template with a “hole” in it as
shown in the figure. On that template we've written the line

LOAD DIF FILE AT B14

This line includes a direction (really a reminder for us), for loading the
DIF file. We'll position the cursor at location B14, load the DIF file, and
we've now initialized our template (as shown at the far right), so that
it's ready for use during the coming quarter.
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CODE

QUARTERLY BUDGET REPORT
INCLUDING PROJECTED EXPENSES
NUMBER: 848 PERIOD ENDING: 03/30/99

ADDITIONS EXPENSES END OF QTR
START OF QTR. REDUCTIONS THIS @TR

30K KK K OK KK KKK KK KK KK K KK KKK 3K KK KK 30K KK KOKKOK KKK OKOK KKK K K K K KK K

X110
*x120
X141
142
145
150
152
155
160
X200
210
220
230
232
235
240
250
255
260
270
310
320
408
590
430
470
515
520
585
620
630
X755
%912

TOTALS

DIF

®

255000. 00 0.00  155000. 00 100000
745800. 00 -7900.00  2B80000. QC 457900
5800. 00 0.00 800. 00 5000
500, 00 100.00 4000. 00 -3400
50000. 00 6500. 00 23000. 00 33500
0.00 0.00 0. 00 o
6400. 00 0.00 6400. 0C o
2900. 00 0.00 2900. OO o
7000. 00 -6500. 00 1200. 00} -700]—
400.00 —1300. 00 1700. Q¢ -2600
0.00 0.00 0. 00 0
0.00 0.00 0. 00 0
0.00 0.00 0.0C o| Save the last
0.00 Q.00 0. 00 [« column as
0.00 0.00 0. 00 ¢ DIF file.
0.00 0.00 0.0¢ Q
0.00 0.00 0. 00 o
0.00 .00 Q.00 o
0.00 0.00 0. 008 o
0.00 0.00 0.0 o
5800. 00 0.00 5800. 00 o
6£900. 00 0.00 900. 00 6000
40000. 00 0.00 15000. 00 25000
6100. 00 0.00 6400, OC -300
4400.00 0.00 400. 00) 4000
0.00 0.00 0. 00 ol
5300. 00 0.00 5300. 00 o
500. 00 0.00 100. 00 400
0.00 0.00 0. 00 0
0.00 0.00 Q.00 Q
0.00 0.00 0. 09 [
0.00 0.00 0.0¢ ¢
450000. 00 0.00  212000.0d 238000
KK KKK KKK K K KK KKK KK KK KK KKK K KKK KK KK 0K KK KOK KK HOKOKOK KO IOOKIOK KKK K K K
1592800. 00 -9100.00  720900.00 862800.00
KKK KK KK KK KK K KKK KK KK KK KK 0K KK KKK K KKK KK ¥0K 30K KOKOKOKOKOIOKOKKOK JOK KK K X

Figure 2-21

a
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LOAD DIF FILE AT E14

OQUARTERLY EUDGET REFPORT
INCLUDING PROJECTED EXPENSES

NUMBEF: 848 PERIOD ENDING: ........
ADDITIONS EXFENSES END OF QTR
CODE START OF QTR. RELUCTIONS THIS BTk

FORKOOOOR 0000 R IORECORKONOORK O OK0O0KO0ORIO0O0E ¥ OO0 R KKK K

X110 pe=—— . a
X120
X141

142
145
150
152
155
160
X200
210
220
Load DIF file - 230
232

_ as directed. 235
e
250
255
260
270
310
I20
408
590
430
470
519
520
585
&20
630
X755
12

QUARTERLY BUDGET REFPORT
INCLUDING FROJECTED EXFENSES

NUMBER: 848 FERIOD ENDING: 06+« 9

Yy

ADDITIONS EXFENSES END OF QTR
CODE START OF Q@TR. KREDUCTIONS THIS D1R

FORKOOEKHOOOOR OO0 R ICOOCIOO000REH00 KO0 K000 00K KOO O R K

..... L0000
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Combining Sheets

DIFfiles can also be used to combine similar data from several sheets.
For example, Figure 2-22 contains three sheets at the top that have pro-
posed employee salary increases. These have been generated for members
of the three departments by the managers of each department. Now the
division director wants to combine the data for divisional review and
totaling. That's done here by creating the DIF files indicated and recom-
bining them as shown.

Computing Year-to-Date Totals

DIF files can be helpful in computing year-to-date totals on a Visi-
Calcworksheet. As an example, we'll assume that we have set up a work-
sheet with three columns, A, B, and C, and that the columns have titles
as below.

A B C

New Old New
Period YTD YTD

On this worksheet, column C contains formulas that add together values
from column A and B. OQur updating process for the year-to-date computa-
tion now occurs correctly if we follow the steps below.

1. With the year-to-date values in column B [except for the current
period), place the numeric values for vur most recent period in column A,
This can occur by entering the numbers by hand, or by loading a column
of data from a DIF file into column A. This results in the automatic up-
dating of column C.

2. Store column C as a DIF file.

3. Blank column A to prepare it for the end of the next quarter.

4. Load this DIF file {from column CJ into column B, thereby updat-
ing column B, and preparing it for the next update.

5. Save the sheet.

By following this multistep process carefully at the end of each time
period, we are able to compute year-to-date figures with VisiCalc.
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The same technique can be used to summarize and update a variety
of similar kinds of data, for example survey results.

Communicating Data to Other Programs

For many reasons, we may want to use VisiCalc data with other
programs. For example, suppose that we want to sort the names of the
individuals shown in the combined sheet at the lower left of Figure 2-22.
VisiCalc does not contain sorting capability; however, other programs do.
If the other programs are written to accept DIF files, then we can have
those programs read DIF files created elsewhere. For our example in
Figure 2-23, we can create a DIF file from the data of Figure 2-22. We can
move the name and new salary for each division member to a DIF file
and set the file aside for possible use later.

DIF is the bridge, capable of assisting in the communication of data
between two programs.

NEW
NAME SALARY
GABE 19800
NGAH 17920
MARTAN 36900 bIF
DON 19000 '
LIL 39200
JOE 23100
MARIAN 28750 > @
MELROY 22230 .
ROZ 45600
BOE 24200
BARR 23940
SAMMY 34800
CHRIS 33930
MARTY 29250
WENDY 32400
JOHN 23560
Jupy 25200

Figure 2-23



Chapter 3
Case Studies

NOTES ON THE DIF FORMAT CASE STUDIES

The concept of using a DIF file as a bridge to communicate data
between different software applications was introduced at the end of
Chapter 2, Using the DIF Format in a VisiCalc Context. In this chapter
we'll examine that concept by studying examples of exchanging data via
DIF files. To do so we will introduce a series of case studies that use the
DIF format. Each study illustrates considerations involved in the inter-
change process.

Using specific commercial software packages for illustration makes
the case studies real. The packages have been selected for one or more of a
variety of reasons, including:

their ability to use DIF files.

product quality and popularity (as reflected by sales).
considerations they illustrate regarding DIF file usage.

the desire to use products from a variety of software producers.

Additional information about these products, and others that use
DIF files, is contained in Appendix C, Products That Use the DIF Format.

For our purposes it's not important to have full technical knowledge
of the DIF file format. We will work with programs that create and read
DIF files, and thus we can leave the details to these programs. This is an
important concept. As DIF file users, we do not need to learn the tech-
nical descriptions of the file format in order to use it successfully. How-
ever, we doneed knowledge of the software packages we'll use, especially
those elements of the product which involve the DIF format.
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Studying the examples will provide insight into the process of data
exchange even if the products discussed are not familiar to the reader.
For each, specific details of the hardware and software used (version
numbers, etc.) are provided, since the same software product often con-
tains different features in different hardware implementations.

VisiCalcis used in anumber of the case studies. Chapter 2, Using the
DIF format in a VisiCalc Context, contains information about creating
DIF files from VisiCalc and reading DIF files into VisiCalc. Those un-
familiar with that topic may wish to refer to Chapter 2.

Now for the case studies.
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DATA INTERCHANGE BETWEEN VISICALC AND VISITREND/PLOT

In this section we'll study a number of examples of the data inter-
change process between VisiCalc and VisiTrend/Plot, using the DIF file
format, with data moving in both directions. The recent growth in
interest in business graphics programs on microcomputers has made this
type of data exchange, from a spreadsheet program to a plotting program,
more common. We'll work through enough examples in this and the next
section (Data Interchange Between VisiCalc and PES:Graph) to demon-
strate the considerations involved in this interchange.

The examples in this section were done using an Apple II Plus micro-
computer with 64K of memory, VisiCalc version VC-202B0-AP2, Visi-
Trend/Plot version 1.00, with printed/plotted output sent to an EPSON
MZX-100 printer via a Grappler Interface card. A one-line BASIC program
contained in the Grappler manual has been used to print the graphs
created by VisiTrend/Plot on the printer. (Trademark information is
contained in the front matter of this book and product information is in
Appendix C.)

CASE STUDY 1
VisiCalc to VisiTrend/Plot
Plotting Quarterly Production Data

First, let's set up an example. Figure 3-1 displays a VisiCalc screen
showing production figures that we have generated for each of the four
quarters of the year.

Suppose we wish to have a graph prepared from this data, and that
we ask an artist to prepare it, rather than use a computer graphing pro-
gram. For that purpose, we've printed a report from VisiCalc of our data
and made notes on it to our artist, who has produced the graph. This
process is shown in Figure 3-2.

Notice that the artist knew to ignore the total and the underline
above it. Blank areas of the report have also been ignored. Titles were
reworked by the artist.

Now let’s turn to VisiTrend/Plot and prepare a plot by passing the
data from VisiCalc with a DIF formatted file. VisiTrend/Plot includes a
“graph plotting system” that generates line, bar, area, pie, hi-lo, and scatter
charts. It is a stand-alone product that allows users to enter data within
the program, but that also can use data in a DIF format generated by
programs which create DIF files.

When we want to communicate the data from our VisiCalc example
to VisiTrend/Plot, we'll be responsible for creating a DIF file with the
four data points. We'll ignore the blank rows, columns, and entries. We'll
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Al ct
33
A B 8 D
1
2PRODUCTION FORECAST
3 BY GQUARTER
4
S QTR PROD
7FIRST 15
B8SECOND 19
PTHIRD 21
10FOURTH 27
11 =====
12 TOTAL 82
13
14
15
16
17
18
19
20
Figure 3-1

alsoignore the underlines and the column total. In fact, for this example,
we will communicate only numbers, not labels, via the DIF file.

At this point we need some basic information about plotting and
VisiTrend/Plot. Two-dimensional plotting involves an X (horizontal]
and a Y (vertical) coordinate, meaning that every data point plotted
actually involves two discrete numeric values. VisiTrend/Plot plots in
two dimensions, using the X-Y axes, where, for most applications, the X
axis is a time axis. However, VisiTrend/Plot uses an unusual technique
to generate the X value of the coordinate. The X value is assumed to be
“time,” and a starting time and an increment, computed from an item
called the period, are used to derive X coordinates.

For example, if we start our data in 1900 and increment by one, our
X coordinates become

1900
1901
1902
1903

with each year being assigned sequentially to our series of Y values. We
reach our last year when we exhaust our Y values.
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+ PRODUCTION FORECAST .
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: .
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Figure 3-2

53



54

Chapter 3: Case Studies

As another example, if we start in September of 1985 and increment
monthly, we have X coordinates of

September, 1985
October, 1985
November, 1985
December, 1985
January, 1986

again, until we exhaust the Y values. Suppose we had data for 60 months
in this example. Normally we would require 120 values to graph this,
two values for each point to be plotted. However with VisiTrend/Plot
we need less data. We need the 60 data values for the Y axis, but only
three pieces of data for the X axis (starting month, starting year, and
period).

Let's return to our VisiCalc data. It is quarterly, and we will assume
that it starts in the first quarter of 1985. In VisiTrend/Plot terms it has a
major start date of 1985, a minor start date of 1 (indicating the first quar-
ter), and a period of 4 (indicating quarterly data).

Figure 3-3 illustrates how we'll create the desired DIF file from Visi-
Calc. The commands are shown in that figure, and we see that the newly
created file is stored on a diskette. We've named the file

QTRC.DIF

(The naming of DIF files is discussed in Chapter 2, Using the DIF Format
in a VisiCalc Context.)
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We now leave VisiCalc (/SQ...) and load VisiTrend/Plot.

Once in VisiTrend/Plot, we'll place our diskette with the DIF file in
the disk drive, and use the LOAD option to load the DIF file. After select-
ing LOAD, VisiTrend/Plot displays a directory (a listing of the names of
files on the data diskette). We select

QTRC.DIF

(the name of our quarterly forecast file from VisiCalc), and then respond
to the prompts from VisiTrend/Plot as shown below.

VisiTrend/Plot Our
Prompts Response Explanation

PERIODICITY 4 RETURN Our data is quarterly,
indicating a period of 4
within VisiTrend/Plot.

MAJOR START (YEAR)? 1985 RETURN  Our data begins in
1985.

MINOR START (PERIOD)? 1 RETURN Our data begins in the

first quarter of the year.

Notice that within VisiTrend/Plot we had to enter the date and
period information as we loaded the DIF file. We cannot pass this data to
VisiTrend/Plot in a file generated by VisiCalc. The DIF Technical Speci-
fication (Appendix A} specifies that a program which needs information
not contained in the DIFfile it reads should prompt the user for the data,
as VisiTrend/Plot does here.

VisiTrend/Plot then reads the data from the DIF file and captures
the data in an internal format which allows the program and user to
create charts. The interchange of data is complete, for VisiTrend/Plot
has successfully received the four data points. DIF has served its purpose
here.

Figure 3-4 illustrates a variety of charts produced from these four
values using VisiTrend/Plot. Notice that they contain labels similar to
those in the VisiCalc screen of Figure 3-3. However, it's important to
realize that these labels were entered through the labeling options or
defaults of VisiTrend/Plot, and were not transferred through the DIFfile.

Let’s briefly summarize the steps we follow to create our data,
exchange these few data points, and plot the data. We'll assume a one-disk
drive computer system. A system with two disk drives will simplify
this process since the data diskette could be left in place. A system with
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multiple drives attached to separate slots or a hard disk could further
simplify this process since diskettes for several programs as well as data
could be left in place.

Step 1 Insert the VisiCalc diskette, run this program, and remove the

diskette.
Step 2 Generate the data as desired on the VisiCalc worksheet.
Step 3 Insert a data diskette.
Step 4 Save our data points to a DIF file on the data diskette, and

remove the data diskette.
Step 5 Insert the VisiTrend/Plot diskette.

Step 6 Quit the VisiCalc program, causing VisiTrend/Plot to load and
run.

Step 7 Insert the data diskette and load the DIF file, supplying date
and period information.

Step 8 Generate and print the desired charts.

It's clear that this is a multiple step process. If we expect to use these
four data points again within the VisiTrend/Plot environment, we should
add an additional step.

Step 9 Create a new file from VisiTrend/Plot in the VisiTrend/
Plot format with the four data points and the date and
period information.

This last step illustrates that the DIF format is for exchange, but it's
not necessarily the best way to store data. Here, if we reload this DIF
file into VisiTrend/Plot, we'll need to repeat part of Step 7, entering date
and period information. But if we reload the file created by VisiTrend/
Plot in Step 9, we will not need to re-enter the date and period. VisiTrend/
Plot includes this data in its own file format.

VisiTrend/Plot can be used to create a DIF file from this data, and in
doing so it will place this “extra” information (dates and period) into the
DIF file using the optional aspects of the file. If this second DIF file is
read into VisiTrend/Plot, the user will not need to re-enter the date and
period information.

Let's examine another example of this interchange, as shown in
Figure 3-5. We've built a quarterly production forecast based on three
different assumptions about the economy, labeled ECON A, ECON B,
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and ECON C. We then create a DIF file in column order from the three
columns indicated in the VisiCalc screen in the figure. We have three
columns of data. Within VisiTrend/Plot, each column becomes a separate
series of data, and we can work with each separately, or in various
combinations.

Also, when VisiTrend/Plot encounters a label in the first entry (as
it does here with label ECON A in position B6), it uses the label as a
series name. In our earlier example, we had a numeric value in our first
field and the series was given a default name of SERIESO. Here however,
our three strips of data will automatically be named ECON A, ECON B,
and ECON C within VisiTrend/Plot. This convention (naming series by
the first entries of the columns or rows) is one that has been adopted by
VisiTrend/Plot, and is unrelated to the DIF Technical Specification.

Figure 3-5 also shows a graph created from this data.

Let’s look at another example, as shown on the VisiCalc screen in
Figure 3-6 where we have expanded our spreadsheet to include monthly
as well as quarterly data. Suppose that we create a DIF file from the data
area marked in column B.

We'll read this file into VisiTrend/Plot and produce a line chart
from the data, as shown in the graph of Figure 3-6. Notice the spikes. The
top of each is one of the quarterly totals. The bottoms of the spikes,
where the line touches the X axis at zero, are the blank areas and under-
lines from VisiCalc column B.

In most cases when VisiTrend/Plot encounters non-numeric data
items in a DIF file, it converts them to the value zero. That's why we see
the line touching the X axis in the valleys of the chart. ([When VisiPlot
encounters a label in the first entry a different action occurs, as described
earlier in this example.) Also notice that the X axis default labels are all
incorrect.

For this data exchange, the data must be manipulated considerably,
either within VisiCalc or within VisiTrend/Plot, to eliminate all of the
extraneous data from the plot. We'll see that this need for data manipula-
tion occurs often in data interchange.
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VisiCalc has powerful numeric manipulation features which allow
us to semi-automate removal of the extra data. This important use of
VisiCalc is demonstrated in Figure 3-7. In that figure we establish a
separate area at the right of the spreadsheet of the previous example.
Formulas are placed at entries £11, E12, E13, and E14 as below.

Formula at

Entry this entry
Ell B11)
E12 (B17)
E13 (B23]
El4 {B29]

Some VisiCalc users may prefer to write “+B11” instead of “(B11)".
These four formulas automatically “copy” the quarterly subtotals to
a compressed area of the sheet from which we can create the DIF file
without including any extraneous data.
Also notice that

>E10 RET
/S#S QTRC.DIF
RET E14 RET C

appears above the column of quarterly data. These three lines of label
data serve as directions for us to follow to create the DIF file from the
four quarterly data points. VisiCalc can not automatically execute
these “commands,” but their appearance on the sheet is important
documentation, for if we use this sheet repeatedly we will not need to
rethink the steps necessary to recreate the DIF file each time.

CASE STUDY 2
VisiTrend/Plot to VisiCalc
Manipulating Plot Data in VisiCalc

We'll continue with the example above, but this time move data
from VisiTrend/Plot to VisiCalc, the reverse of Case Study 1.

Suppose that we have entered our monthly (not quarterly] data into
VisiTrend/Plot and that we will move the data to VisiCalc so that we
can compute quarterly totals or do other manipulation of the data. As
a final step, in the next case study, we'll send the quarterly sums back
to VisiTrend/Plot from VisiCalc.
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We'll assume that we have entered a series of monthly production
numbers using the EDIT option of VisiTrend/Plot. We will use the
VisiTrend/Plot PRINT option to list our data, as shown in Figure 3-8.

DATE
1985

ONDPANDUN

.
]
tecccsscscesccessscssne

Figure 3-8
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VisiTrend/Plot retains the major start date (1985), the minor start
date (1 for January), and the period (monthly) in its file structure, as well
as the production values of the second column of Figure 3-8. It does not
store names of the months with the file.

We'll use the SAVE option of VisiTrend/Plot, select the DIF format,
and save the file. When we create the DIFfile, we'll get the two start dates
and the period in the DIF file; however, they are there as optional fields.
We will also get the 12 monthly values.

We then leave VisiTrend/Plot, enter VisiCalc, and load the file.
VisiCalc, in reading the DIF file, ignores the optional fields with the
start dates and period, and only places the 12 values on the worksheet.

Figure 3-9 illustrates a VisiCalc worksheet that will help us do this.
On the top half of that figure we have the sheet before we load the file.
Notice we load the file at the left of the worksheet, and as we do so the
values at the right are automatically computed. This is demonstrated in
the bottom of Figure 3-9 which shows the sheet after we have loaded the
DIF file created from VisiTrend/Plot.

We have really divided the spreadsheet into two areas:

e A data communication area at the left of the sheet where we'll
load our DIF file, the data from VisiTrend/Plot.

e A computation/forecasting area at the right where our data is
redistributed automatically into appropriate entries of the sheet as illus-
trated by the arrows.
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CASE STUDY 3
VisiTrend/Plot to VisiCalc to VisiTrend/Plot

Let's complete this series of graphics case studies by taking data
entered with VisiTrend/Plot, communicate it to VisiCalc so that we can
manipulate it in a way not available in VisiTrend/Plot, then send re-
sultant data back to VisiTrend/Plot for plotting.

The steps we'll need to follow for this process are

Step1 Run VisiTrend/Plot.

Step 2 Enter data using the EDIT option and create charts as
desired.

Step 3 Create a DIF file from VisiTrend/Plot.

Step 4 Quit VisiTrend/Plot.

Step 5 Run VisiCalc.

Step 6 Load the DIF file.

Step 7 Manipulate data as necessary.

Step 8 Create a second DIF file from the new data.

Step 9 Quit VisiCalc.

Step 10 Run VisiTrend/Plot (again).

Step 11 Load the second DIF file.

Step 12 Create charts as desired.

Let’s look at the middle of this process (steps 6, 7, and 8) in Figure
3-10. That figure shows a VisiCalc worksheet, here divided into three
arcas that we've identified as STEP 6, STEP 7,and STED 8 to correspond to
the steps above. The areas are:

Step 6 area receivesdatavia DIF from some outside source, here Visi-
Trend/Plot.

Step 7 area manipulates data using the capabilities of VisiCalc.

Step 8 area sends data via DIF to an outside program, here Visi-
Trend/Plot.

The “what if...” capabilities of VisiCalc are used in the lower section
of the middle area (Step 7) of this sheet with results automatically carried
forward to the right (Step 8) for later DIF file creation.
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11 JULV| 12 1ST QTR 22 QTR-B85-84)
g 12 AUG| 12 : 22
13 SEPT 12 APR 7 2
14 ocT 15| MAY 9 36|
15 NOV 17} . JUNE 10 44
16 DEC . 31
17 I3
18 51
19 68|
20
2
22
23
24
25
26
27
28
2 4TH QTR 46
30
31
2 1983 PROD
= eee———
34 JAN 8
35 FEB 11
36 MAR 12
37 _—
38 1ST QTR 31
39
30 APR ?
41 MAY 11
2 JUNE 13
43 Forecast based e
44 2ND QTR 33
a5 on data above.
a6 JuLY 15
47 AUG 17
a8 SEPT 19
49 —
50 ZRD QTR S1
51 .
52 oct 22
33 NOV 25 "
54 DEC 2
55 — DIF "OUT"”
56 4TH QTR 68
57
s8
5 ®
&0 .

Figure 3-10
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This is a powerful, utility-like use of VisiCalc. The capabilities of
that product allow this numeric on-sheet copying to occur if sheets are
set up as described. It is important to realize that this capability works
with numbers, not with labels, and that the order of calculation may
become an important factor in spreadsheets with this organization.
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Additional Factors in the VisiCalc to
VisiTrend/Plot Interchange of Data

There are additional considerations when data is exchanged between
these two products. The items below, although specific for these two
products, are included as illustrations of what occurs in any data
interchange.

1. We have seen that VisiTrend/Plot creates DIF files that do not
contain two coordinates for each data point. Instead, VisiTrend/Plot
uses one-dimensional data. When the DIF file is created, we get the start
dates (major and minor), increment, and then the Y coordinate data
points.

When VisiCalc reads the DIF file, it ignores the dates and increment,
and only reads the data points. This means VisiCalc only gets Y axis data.

2. Early versions of VisiTrend/Plot created DIF files incorrectly.
(Refer to the Applications Programs section of the DIF Technical Speci-
fication reprinted in Appendix A.)

3. When we create a DIF file from VisiCalc (or from any program),
our data must be a rectangle. This causes inconveniences in some cases,
as shown in Figure 3-11. We want to send two vertical strips (series) of
points to VisiTrend/Plot for plotting. If we save from

E10 to F22

as a DIF file, we get a rectangle of data, and all blank entries from E15 to
E22 have the value 0.

Several steps later, when loading these two columns into VisiTrend/
Plot, we get two series of numbers, each with 12 data points, even though
we only want four points in the first. Both will be given the same period
within VisiTrend/Plot.

For this reason, we'll need to add a step somewhere in our process.
We can

e act within VisiCalc to create two DIF files (instead of one) as
shown in Figure 3-12.

e act within VisiTrend/Plot (with the EDIT option) to delete
the extra zeros from the end of the quarterly series and also
change the period of one series.

e act within VisiTrend/Plot to ignore the zeros at the end of
the series and only plot the first four values by rescaling the
X axis.
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A1 c
31
A B c D E F
1
2PRODUCTION FORECAST SAVE MONTHLY AND @TRLY DATA
3 BY MONTH AND QTR. AS A DIF FILE FOR PLOTTING.
4
S MON/QTR PROD >E10 RET
& /S#S @TRC.DIF Crea&aﬁne
736N 5 RET F22 RET C DIF file
SFEB a
IMAR 6
10 —_ TR MONTH
11 1ST @TR 15 15 5
12 21 a
13APR 7 31 6
14MAY 6 42 7
15JUNE 8 6
16 — 8
17 2ND @TR 21 9
18 10
19JULY 9 12
20AUG 10 12
21SEPT 12 14
22 — 16
23 3RD QTR 31
24
250CT 12
26NOV 14
27DEC 16
28 —
29 4TH QTR 42
30
31 =========
32TOTAL 109
33
34
35
Figure 3-11

4. When we read a DIF file into VisiTrend/Plot that has been
created from VisiCalc, we are asked for major (and minor) start dates
and for the period. VisiCalc does not allow us to build these into the
DIF file. We must be prepared to enter them when prompted to do so by
VisiTrend/Plot, meaning they must be available. Making this inter-
change in one step may not be a problem; however, if we complete the
interchange a week later, we may have forgotten this information.

For that reason, it is suggested that we document the interchange,
for example by printing the data from VisiCalc. We'll return to this topic
later in Chapter 5, Documenting Data Interchange.

5. Atalatertime, if wereload the same DIF file into VisiTrend/Plot,

we'll again be presented with the same prompts, since VisiTrend/Plot
does not store a file unless we direct it to. Therefore, if we expect to use



Data Interchange Between VisiCalc and VisiTrend/Plot 71

Al ct
31
A B c D E F
1 SAVE MONTHLY AND QTRLY DATA
2PRODUCTION FORECAST AS A DIF FILE FOR PLOTTING.
3 BY MONTH AND QTR.
4 >E10 RET
5 MON/QTR PROD /S#S QTRC.DIF RET E14 RET C Create two
& >F10 RET DIF files.
7JAN ] /S#S MOC.DIF RET F22 RET C
8FEB 4
9MAR 6
10 —_— QTR MONTH
11 1ST QTR 15 ° 15“ 5 _
12 21 3 @
13APR 7 31 6 .
14MAY 6 42 7
1SJUNE 8 6
16 ——
17 2ND QTR 21 '/g
18 10
19JULY 9 12
20AUG 10 12
21SEPT 12 14
22 —— 16
23 3RD QTR 31
24
250CT 12
26NOV 14
27DEC 16
28 - ————
29 4TH QTR 42
30
31 =========
32TOTAL 109
33
34
35

Figure 3-12

data repeatedly from the same DIF file, we should take the extra step to
save the data as a VisiTrend/Plot file. When we need the data again, we'll
reload the VisiTrend/Plot file, thereby eliminating the need to reenter
the dates and period, and at the same time storing the data more
efficiently.

6. DIFfiles created from the same set of numbers by VisiCalc and
by VisiTrend/Plot will be different. Each data item will be the same in the
DIFfile, but VisiTrend/Plot will use optional entries of the DIF format to
store start dates and the period. This is discussed in greater detail in
Chapter 7, Limitations of a System Using the DIF Format.

7. The Kapor article and the VisiTrend/Plot manual by Ewing,
bothreferenced in the Bibliography on the DIF Format, contain additional
necessary information about this interchange.
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DATA INTERCHANGE BETWEEN VISICALC AND PFS:GRAPH

PFS:Graph accepts data “from the keyboard or can retrieve data from
VisiCalc or PFS files...(and allows users to organize) data into one of three
types of graph—Dbar, line, or pie.”

In these case studies we'll begin with several of the same VisiCalc
worksheets used in the last chapter. Our purpose is the same, that is,
plotting VisiCalc data. We'll see that our processes will be similar, but
our data will be quite different.

The case studies in this section were done using VisiCalc version
VC-202B0-AP2; PFS:Graph, Rev. A; an Apple 1I Plus computer with 64K
bytes of memory; and an EPSON MX-100 printer with a Grappler inter-
face card. (Refer to the front matter for trademark information and to
Appendix C for product information.)

CASE STUDY 4
VisiCalc to PFS:Graph

Let's begin with the production forecast of Figure 3-13, and again
assume that we want a graph of the four quarterly values. For this example
we'll produce a bar chart and a pie chart. PFS:Graph is able to use either
numeric values, dates, or identifiers as X coordinates, where an identifier
is a label such as FIRST, BOB, etc. Therefore, when we create the DIF file
we can send the rectangle highlighted in Figure 3-13. This contains two
columns, the first {column 1) with the X data coordinates (here identi-
fiers), and the second (column 2} with the Y data (here numeric values).

Again, our purpose is not to provide a PFS:Graph tutorial, but rather
to concentrate on the interchange; however, we'll need to have a basic
understanding of this graph program to continue. This product stores full
X and Y coordinates, where the Y coordinate is always a numeric value,
and the X axis can be a value, an identifier (as in our example of Figure
3-13), or a date. We'll see examples of all types of X data in these case
studies.
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Al .
33
A B c D
1
2PRODUCTION FORECAST
3  BY QUARTER
Column 1 4 Column 2
5 QTR PROD PRODFC.DIF
fFTReT —3 Store as a DIF file
HSECOND 19 by column. _ @
GTHIRD 21 > .
1dFOURTH 27
11 p——
12 TOTAL 82
13
14
15
16
17
18
19
20

Figure 3-13
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We now leave VisiCalc and run PFS:Graph.
Within PFS:Graph we select

GET/EDIT DATA
from the main menu, and then
GET VISICALC FILE

from the next menu. At this point we must supply responses for each of
four prompts. The prompts and our responses are

Prompts Our response Notes
FILENAME.: PRODFC.DIF

X DATA: 1 the number one
Y DATA: 2

X DATA FORMAT: I the letter “eye”

Our responses include the filename, then numbers for the relative
location of the row (or column) for our X and Y data, and finally the type
of data in the X column (here I for identifiers).

The interchange is now complete. We have successfully entered
data into PFS:Graph via the DIF format. Within PFS:Graph we can en-
hance graphs with titles, etc., and print them as illustrated in Figure 3-14.
We have not had to enter the labels FIRST, SECOND, THIRD, and
FOURTH since those were transmitted via the DIF file.



HITS

PRODFC.DIF

O

PFS:Graph

DUHRTERLY FORECAST

.
SECOND
B 25.¢e1x
THIRD

FOURTH

OUARTERLY FORECAST

FIRST SECCOHD

Il FROD. FORECAST

Figure 3-14
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Let’s stop for a moment to compare the process of the interchange
from VisiCalc to VisiPlot with VisiCalc to PFS:Graph. We're comparing
the interchange, not the two graphing products.

VisiCale to VisiPlot

VisiCale to PFS:Graph

A one-dimensional set of numbers, or
multiple one-dimensional sets of num-
bers, are exchanged via DIF files, with
the user responsible for entering start
dates and time period within VisiPlot
before the interchange is complete.

If VisiPlot encounters non-numeric data,
it is converted to the value zero (with
some exceptions as described earlier in
this chapter).

Two-dimensional data is interchanged,
with one row (or column]| serving as the
X axis and a second as the Y axis. Here
the user is responsible for indicating
which row [or column) is the X axis and
which the Y axis, and for entering the
data format (number, date, or identifier)
of the X axis.

It is significant to recognize that although both products accept DIF
files they require different data to successfully create a graph. They
cannot each correctly work with some DIF files used as input to the

other.

DIF is indeed the bridge, but the data crossing over it may be differ-
ent for individual products even though those products have the same

purpose, for example, graphing.

Let's work again with a problem from the last chapter, as shown in
Figure 3-15. Here we'll create a DIF file from the two columns. We'll read

this into PFS:Graph and provide the response to the prompts generated by
the program. However, before the interchange is complete, we get the
message below.

BAD Y DATA

4 DATA POINTS READ
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A B [ D
1
2PRODUCTION FORECAST
3 BY MONTH AND Q@TR.

4
S MON/QTR PROD
AIAN 5
HFEB 4

AR 6
1 e
1 1ST @TR 15
1
13APR 7
14MAY 6
194JUNE 8 Create a DIF file
1 ——— from these two
1 2ND QTR 21
1 columns, - @ — PFS:Graph
19JULY 9 .
24AUG 10|
24SEPT 12
2 e e o e
23 3RD QTR 31
2
2q0cT 12
24N0V 14
2ADEC 16
2 s e |
29 4TH @TR 42)
30
31 =======us
32TOTAL 109
33
34
35

Figure 3-15

The program is telling us that data in the Y axis (column B in Figure
3-15) is invalid. The underline from the VisiCalc spreadsheet at location
B10 is not a valid value for PFS:Graph. All Y data in PFS:Graph must be
numeric.

We must return to VisiCalc and manipulate our data, for example by
deleting the rows with the invalid data.

An alternative is touse VisiCalc to establish an area for data transfer
as shown in Figure 3-16 and Figure 3-17, and as discussed at the end of
Case Study 1. Notice that we now save two columns, not one as in a
similar example in Case Study 1. We have entered the labels for the data
in column D of those worksheets.
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Al Ct
32
[ B c D E
1
2PRODUCTION FORECAST
3 BY MONTH AND QTR.
4
5 MON/QTR PROD >D11 RET
& /S#S QTRC.DIF
7JAN 5 RET E14 RET C
8FEB 3
FMAR &
10 N
11 15T @TR 15 rr=ss > 15
12 2ND 21
13APR 7 3RD 31
14MAY & 4TH _ 42
15JUNE 8
16 _—
17 2ND QTR 21 —
18
;ggﬂéy 13 Create a DIF file
21SEPT 12 by column.
22 -
23 3RD @TR 31
24
250CT 12
26N0OV 14 1
27DEC 16
28 ——
29 4TH QTR 42 @
30 A
31 =========
32T0TAL 109
33
34
35

PFS:Graph

Figure 3-16
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Al c!
32
A B c D E

1

2PRODUCTION FORECAST

3 BY MONTH AND QTR.

4

S5 MON/QTR PROD >D11 RET

6 /S#S QTRC.DIF

7JAN S RET E22 RET C

8FEB 4 -

IMAR 6 -

10 ——== MON PROD

11 1ST QTR 15 JAN S

12 FER 4

13APR 7 MAR )

14MAY 6 APR 7

15JUNE 8 MAY )

16 - JUNE 8

17 2ND @TR 2 JuLy o

18 AUG 10

19JULY 9 SEPT 12

20AUG 10 ocT 12

218EPT 12 NOV 14

22 ———= DEC 16

23 3RD BTR 31

24

25007 12 Create a DIF file.
26N0OV 14

27DEC 16

28 -

29 4TH QTR 42
30

31 =========

32TOTAL 109

5 ®
34 L
35

Figure 3-17

PFS:Graph
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CASE STUDY 5
VisiCale to PFS:Graph
Exchanging Date Information

Let's continue with an example illustrating another way to send date
information to PFS:Graph. In Figure 3-18 dates appear in column D of the
VisiCalc sheet in the unusual format

MM=QQ=YY

that is, month, quarter, and year, each separated by an equal sign.
PFS:Graph can accept date data consisting of day, month, quarter, and
year in any order with fields separated by non-numeric characters. An
equal sign has been used here so there is no confusion with the usual date
format.

This date information was entered as label information within
VisiCalc, that is

To enter In VisiCalc type
1=1=85 “1=1=85
2=1=85 “2=1=85

Once we reach PFS:Graph we can manipulate our series of data
points based on this date designation. For example, we could use all 24
points |ignoring the quarter] as shown in Figure 3-19, add data together
cumulatively by month as shown in Figure 3-20 (again ignoring the
quarter), compare quarters as shown in Figure 3-21 (ignoring the month),
or look only at yearly data (ignoring the month and quarter), as shown
in Figure 3-22. These are all created based on manipulation of the same
data within PFS:Graph.




A1 c!
30
A B c D E
1
2PRODUCTION FORECAST
3 BY MONTH AND QTR.
4
5 MON/@TR PROD >D11 RET
6 /S#S QTRC.DIF
73AN 5 RET E34 RET C
8FEB 4
9MAR 6
10 -—
11 1ST @TR 15
12 2=1=85 4
13APR 7 3=1=85 6
14MAY & 4=2=85 7
15JUNE 8 5=2=85 &
16 — 6=2=85 8
17 2ND QTR 21 7=3=85 9
18 8=3=85 10
19JULY 9 9=3=85 12
20AUG 10 10=4=85 12
21SEPT 12 11=4=85 14
22 -— 12=4=85 16
23 3RD QTR 31 1=1=86 8
24 2=1=86 7
250CT 12 3=1=86 9
26N0V 14 4=2=86 11
27DEC 16 5=2=86 11
28 e 6=2=86 14
29 4TH QTR 42 7=3=86 11
30 8=3=86 11
31 9=3=86 14
321985 TOT 109 10=4=86 17
33 11=4=86 19
34 12=4=86 24
35
36JAN =]
3I7FEB 7 Create a DIF file.
38MAR 9
39 — y
40 1ST QTR 24
41
42APR 11
43MAY 11 @
44JUNE 14 *
45 —-——
45 2ND QTR 36
37
48JULY 11
49AUG 11
SOSEPT 14
oy 1 Y
52 3RD QTR 36
53
S40CT 17
SSNOV 19 PFS:Graph
S6DEC 24
57 —
58 4TH QTR 60
59
&0 ===smmmaa
611986 TOT 156
62
63
64
&5
Figure 3-18
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CASE STUDY 6
VisiCalc to PFS:Graph
Multiple DIF Files from the Same Data

In this section on PFS:Graph we'll look at an example which creates
a DIF file containing more information than in the earlier case studies.

Suppose we have collected production information from a number of
factories in different cities for the last six months, as shown in Figure
3-23, and that we want to manipulate this data and create a number of
graphic comparisons.

Al c!
31
A B c D E F G H

1
2 MONTHLY PRODUCTION DATA
3 COLLECTED: JUNE
4
SFACTORY JAN FEB MAR APR MAY JUNE
&
75T. LOUIS 30 32 35 30 25 18
8P ITTSBURGH 80 80 82 81 78 80
PROCHESTER 48 57 60 70 82 93
10POTTSVILLE 23 25 27 30 34 39
1 1 GREENSBURG 30 35 40 46 51 57
12

13 TOTAL 211 229 244 257 270 287
14 AVER 42 45 48 51 54 57
15 HIGH 80 80 82 81 82 93
16 LDW 23 25 27 30 25 18
17

18

19

20

Figure 3-23

We could create a DIF file directly from Figure 3-23 at this point. In
fact, we will create multiple DIF files.

Before we do so, let’s enhance the VisiCalc worksheet to help our-
selves in the process of exchanging data.

In Figure 3-24 we've added anumber of rows to the top of the VisiCalc
worksheet and one column at the left. On the top line we've added

>A5RET /PP-H25 RET

which, when typed, will print the sheet. This will prove to be important
documentation. It will help if we use this sheet repeatedly, but it cannot
be automatically executed by VisiCalc. The line and the area printed
from it are labeled A in the figure.
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Al c!
31
A B c D E F G H
1
2 >AS RET /PP -H2S5 RET < A
3 >C10 RET /S#S PRODROW.DIF RET H23 RET R<e———— B
4 >B14 RET /S#S PRODCOL.DIF RET H1B RET C—————(C
5
6 MONTHLY PRODUCTION DATA
7 COLLECTED: JUNE
8
9 1 2 3 4 5 6 7
10 1 1-83 2-83 3-83 4-83 5-83 6-83
11 2
12 3CITY: JAN FEB MAR APR MAY JUNE
13 4
14 ST. L 30 32 35 30 25 18
15 ITTS. 80 80 82 81 78 80
16 ROCH. 48 57 60 70 82 93
17 OTTS. 23 25 27 30 34 39
18 REEN. 30 35 40 46 51 57,
19 10
20 11TOTAL 211 229 244 257 270 | 287
21 12AVER 42 45 48 S1 54 57
22 13HIGH 80 80 82 81 82 93
23 14L0W 23 25 27 30 25 18
24 i
25
A — Print this
area as
documentation.
: B — Save by
. rows.
.
@ C — Save by
. columns.

®

Figure 3-24
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The next lines

>C10 RET /S#S PRODROW.DIF RET H23 RET R
>B14 RET /S#S PRODCOL.DIF RET HI8 RET C

create two DIF files, one by row (R}, labeled B in Figure 3-24, and a second
by column (C), labeled C in that figure. We'll see shortly why we created
two files, not one.

Notice that we've added two rows.

1 2 3 4
1-83  2-83  3-83

We'll soon explain the first of these. The second row, the dates, can
be used later within PFS:Graph as we've illustrated in the last case study.
Finally notice a column of numbers

1
2

13
14
at the left.

This column, and the row of numbers (1, 2, ... 7) that we saw above,
will be printed but they are not part of either of our DIF files. Once we
enter PFS:Graph we'll need to supply the row (or column) numbers that
correspond to the X and Y axis. (These are not the row numbers on the
VisiCalc worksheet.)

Let's demonstrate by looking at Figure 3-25 where we'll plot St. Louis
and Greensburgon the same graph with month as the X axis. We can see
that row 3 will be the X axis, and that rows 5 and 9 will be the two sets of
datafor the Y axis. Now we can see the value of the sequential labels (1, 2,
... 13, 14) down the left of our printed documentation. They tell us the
relative location of the data we want to use within our DIF file.

Similarly, Figure 3-26illustrates this concept for the DIF file that we
have saved by columns. The cities (in column 1) are the X axis and June
(column 7) is the Y axis.

In these two figures, the printed documentation with extra rows and
columns of labels that we produce as an intermediate step (in Figure 3-24)
is helpful to us when we leave VisiCalc and enter the graphing program.
Without it we will need torecall the relative positions of our data within
the DIF file. If these extra rows and columns of labels interfere with the
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DIF file in
row order.

®

. COLLECTED:
. 1 2 3 4
ot 1-83 2-83 3-83
c 2

X AXiSe—— e  3CITY: JAN FEB MAR
. 4

YAxis-—ﬂ»: 5ST. L 30 32 35
¢ 6PITTS. 80 80 82
+ 7ROCH. a8 57 60
¢ 8POTTS. 23 25 27

Y AxiSe———®= 9GREEN. 30 35 40
.10
s 11TOTAL 211 229 244
* 12AVER 42 45 a8
« 13HIGH 80 80 82
. 14L0W 23 25 27

f”
’/
’f
/”
-
d”
-
’/
Y -

PFS:Graph 4~
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Figure 3-26
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desired appearance of the VisiCalc sheet, we can establish a separate area
on the sheet as described in earlier case studies.

It is important to realize that the need for two DIF files here was
created by PFS:Graph. That program does not ask if our data was saved
by row or column. Instead it asks for relative numbers of the strips of
data we want for the X and Y axes. DIF does store strips, but it does so
without any internal description of whether the data is in row or column
order. A DIF file is really both row and column at the same time and we
can access the same DIF file either way. We've seen this in Chapter 2,
Using the DIF Format in a VisiCalc Context, where we learned to reload
the same DIF file by row or by column. The file has neither row nor
column orientation. That is something we impose on the data.

Within PFS:Graph the responsibility is ours for providing an orienta-
tion. We must remember how we've saved the file and then provide the
location of the relative strips of data we want for each axis.

CASE STUDY 7
VisiCalc to PFS:Graph
Using Several DIF Files to Represent the Same Data

In the final example of this section we'll take advantage again of the
PFS:Graph ability to selectively choose rows (or columns) from a DIF
file for graphing.

Suppose that we create a DIF file by rows from the indicated area of
the large budget sheet of Figure 3-27. Now within PFS:Graph we can select
the rows we desire for graphing. We do not select blank rows (such as
row 2), rows with underlines (such as row 8), or rows with labels that we
do not want to graph. All these rows are in the DIF file, but are ignored in
the graphing. Instead, we could select rows 1 and 5 (to plot the change in
Professional Salaries over our fiscal years), or rows 1, 28, and 31 (to com-
pare several Benefits categories over time).

Thus the row/column selection feature of PFS:Graph is a significant
way to simplify the problems associated with removing unwanted data;
however, we must be able to identify the rows (or columns) we want
without being able to see them within PFS:Graph.
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Additional Factors in the VisiCalc to
PFS:Graph Interchange of Data

Below are a number of additional considerations in the interchange
of data between these two products using DIF.

1. PFS:Graph does not create DIF files, and thus data we enter
directly to PFS:Graph is not available to be sent to VisiCalc or other
programs via the DIF format.

2. PFS:Graph contains useful data reduction capabilities that we
can take advantage of if we rearrange our data (illustrated in Case Study 5)
as required before creating the DIF file.

3. VisiCalc has a larger maximum and smaller minimum numeric
value capability than PFS:Graph. Therefore we could have a valid value
in a DIF file that is invalid within PFS:Graph.

4. DPFS:Graph has alimit of 36 data points per graph after reduction,
and a DIF file that does not reduce to 36 or fewer data points will cause
an error. (The DIF file may be large, as in Figure 3-27, but when we plot
one row against another from that budget data, we have only 10 points,
well within the limits.)

5. PFS:Graph contains merge capabilities which include the ability
to combine multiple DIF files into one set of data.
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DATA INTERCHANGE BETWEEN DB MASTER
AND THE EXECUTIVE SECRETARY

In this case study we'll move selected fields from the records of a
data base to a word processing program where we'll generate form letters
based on the data transmitted. The interchange will use a DIF file created
from a DB Master data-base file and read by The Executive Secretary
word processor.

The examples in this section were completed using an Apple II Plus
microcomputer with 64K of memory, a SUPR'TERMINAL 80-character
board from M & R Enterprises, with printed output sent to an EPSON
MZX-100 printer via a Grappler Interface card. The data base used is DB
Master, Version Three, revision #3.02 with DB Master Utility Pak #1,
revision #1.07. The word processor is The Executive Secretary, release
IV. [Trademark information is contained in the front matter of this book
and product information is in Appendix C.)

CASE STUDY 8
DB Master to The Executive Secretary

We'll examine the process shown in Figure 3-28, that of linking the
contents of the data base with the word processor. We see alisting of the
data from a file that we've prepared with DB Master, our data-base pro-
gram. We also see the letter that we want to send to each individual for
whom we have arecord in the data base. The letter will be the same for
each individual except for the name and address, greeting, and manager’s
name for the carbon copy.

We'll assume that we have created our file format and entered all of
our data into DB Master. Each of our records contains the following
fields:

Last name

First name

Street

City

State

Zip

Social Security Number
Title

Manager

For our letter we'll use all of the fields except the Social Security Number
and Title.

With DB Master we are able to create and read transfer files by using
a separately purchased diskette of modules called DB Master Utility
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DB MASTER
records and fields in
our data base.

LAST NAME - BEIL

FIRST NAME - MARIAN
STREET - 2198 MAHANTONGO
CITY - ROCHESTER

STATE - NY

ZIFP - 14618

SSN - 123-45-6789

TITLE - ARTIST

MANAGER - STEVE JONES

LAST NAME - BILL

FIRST NAME - HILLY
STREET - BROOKLAWN DR #9
CITY - RDCHESTER

STATE - NY
ZIP - 14618
SSN - 24-5566

TITLE - AUTHOR
MANAGER - DON HEIL

LAST NAME - KENNEDY
FIRST NAME - GARE
STREET - I30 WILSON ST
CITY — BRIGHTON

STATE - NY

ZIF - 14627

SSN - 556-44-003I3
TITLE - ACTOR

MANAGER - DON REIL

LAST NAME - FATRICE
FIRST NAME - NOAH

STREET — ZZ0 WILSON ST
CITY - ERIGHTON
STATE - NY

ZIF - 145618

SSN -~ 444-55-6655
TITLE - PHOTOGRAPHER
MANAGER - NANCY JONES

LAST NAME - SHEMELEY
FIRST NAME - TOMMY
STREET - FIREHOUSE #2
CITY - WESTMONT

STATE - NY

1P - 14627

SSN - 109-87-3311
TITLE - ARTIST
MANAGER - MARIAN EHEIL

©0 0000000000000 0000000000000P00R0s0C000ORRONIOIOOIOIOIOROIROTDRES

THE EXECUTIVE SECRETARY
letters printed for those
in the data base.

March, 198%

RILLY BILL
BROOKLAWN DR #9
ROCHESTER, NY 14618

Dear Eilly:

March, 1987

MARIAN HETL
2198 MAHANTONGO
ROCHESTER, NY 14418

Dear Marian:

Attached to this letter 15 the promised
information about our new personnel pclicies
that will be i1mplemented at the beginning of

the next quarter.

Hopefully you will find that the policies
reflect the review we completed last weel.

If you have guestions, please see your
manager .

Sincerely,

1%

Roger Jones
Fresident

cc: STEVE JONES

enclosure

Figure 3-28
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Pak #1. The idea of a separate utility illustrates a different approach to
DIF files from what we have seen in the earlier case studies. The trans-
lation to and from DIF files is one of many different functions contained
in this set of utilities.

We'll assume that we have successfully run Utility Pak #1 and that
we have selected the appropriate choice, TRANSLATE FILE, from
its menu.

From this point we are asked approximately a dozen questions de-
signed to lead us through the process of DIF file creation. There are many
decisions to be made before the file can be created. We'll go through the
steps in general terms to understand some of the considerations in
creating a DIF file from a data-base file.

First we're asked if we want to translate to a text file (create a DIF
file from a DB Master file) or translate from a text file (pass data to an
existing DB Master file from a DIF file]. We'll choose the first.

We then have the option with one response of including all the
fields in the new DIF file, with each field in the same order as in the
original DB Master file. We will not do this, since for our example we will
ignore anumber of the fields and rearrange others. This selection capabil-
ity is important because we can save time later by eliminatingunneeded
fields now.

Our next task is to establish the format for the data in the DIF file;
that is, which fields should be translated for the DIF file, and in what
order. We're presented with the names of all fields and asked to enter
them in the order we want for our DIF file. The list at the right below
shows how we'll set up these records. We've reversed the last and first
name, and eliminated SSN (Social Security Number] and TITLE.

DB Master DIF

Record Record

1 LAST NAME 1 FIRST NAME
2 FIRST NAME 2 LAST NAME
3 STREET 3 STREET

4 CITY 4 CITY

5 STATE 5 STATE

6 ZIP 6 ZIP

7 SSN 7 MANAGER
8 TITLE

9 MANAGER
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The format we've created can then be saved on a diskette. We'll do so
under the name BENEFITS LETTER. Later [the same day, next week, next
month,...] if we return to this step with this file, we'll have this format al-
ready available to us without going through the steps of creating it again.

Now we'll print this format, as shown in Figure 3-29. This will
become important later in this process as documentation of the data
layout in our DIF file.

TRANSLATOR FORMAT => BENEFITS LETTER

FIELD #1 - FIRST NAME

. .
: :
. .
FIELD #2 - LAST NAME .
« FIELD #3 - STREET :
* FIELD #4 - CITY :
¢ FIELD #5 - STATE :
« FIELD #&6 - ZIP .
* FIELD #7 - MANAGER :
. .
Figure 3-29

As with other DB Master actions, we can select the records we want
to translate. We'll simply choose ALL RECORDS instead of developing
a selection format. We'll then select MOVE ON TO THE NEXT STEP
rather than printing, replacing, or choosing another format.

We then decide if we want to translate the file now or not. We'll do
it now, inserting our EMPLOYEES Master file in one disk drive, and a
diskette that we have previously initialized with The Executive Secre-
tary. We'll enter a filename, here

EMP

that we will use later in The Executive Secretary. Utility Pak #1 automat-
ically appends “.DIF" to the end of the filecname.

We then have options of watching the file on the screen as it is
created, limiting the number of records, and initializing the diskette.
We'll choose ‘no’ for all of these options, and then the translation process
runs until completion.

After leaving Utility Pak #1, we'll run The Executive Secrctary and
prepare our letter.
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A sample of the letter, named EMPLETTER, is shown in Figure 3-30.
The listing in that figure, printed from The Executive Secretary, includes
line numbers at the left [at our request), and we notice that lines 1, 2, 9
through 14, and 31 all contain unusual markings. We will explain them
in order.

FILE: EMPLETTER

1 *DE EMP

2 RN 11—

4 March, 1983
5

b

7

8

b 201 &023]

10 03]

11 %04, OS5 %061
12 KD 220, Enter first name then RETURN.

14 Dear %&20:1

16 Attached to this letter is the promised information about our new personnel
17 policies that will be implemented at the beginning of the next guarter.

19 Hopefully you will find that the policies reflect the review we
20 completed 1last week.

22 I¥f you have guestions, please see your manager.

Sincerely,

£ R} RN
Wbk

Roger Jonesl
FPresident

cc: %073

enclosure

0000000 00000000000000000000000000000600000000000000000000000000

Figure 3-30
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Line
Number

Explanation

9,10, 11, and 31

This line contains a command, >DB, indicating
that we want to integrate a 1)B Master file in our
letter, followed by the name of the file, EMP. This
action connects our letter file with the DIF file we
created earlier.

The Executive Secretary can incorporate files like
this from a variety of software packages.

This command, >RN, gives us control of which
records are included by record number. Here we've
typed

>RN 1-

indicating to The Executive Secretary that we
want to start with record number 1 and proceed
through the entire DIF file.

On these lines we've included items such as &01,
&02, etc. These are signals to incorporate fields
from the DIF file at these points in the letter.
These characters indicate the relative location of
the data field we want within the records of the
DIF file.

We know this relative order because we designed
the record format when we created the file within
Utility Pak #1. The first field |&01] was the FIRST
NAME. The second field (&02) was LAST NAME,
etc.

Now we can see the importance of documenting
the DIF file record format as we did when we
printed the format in Figure 3-29.
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12 and 14

Notice in the letter of Figure 3-28 that the first
name appears in full upper case [MARIAN] at one
place in the letter (line 9) but that in the greeting
it appears in upper and lower case (Marian|. DB
Master works with upper case characters, a hard-
ware limitation of the Apple 1I Plus. Our DIF file
therefore contains only upper case characters,
although this is not a limitation of the DIF format.

We are using an 80-character board, a hardware
addition to the Apple that includes the capability
of permitting upper- and lower-case letters to be
generated on our monitor. The Executive Secre-
tary uses this feature although DB Master does
not.

In our letter we've included the command of line
12 which stops the printer at this point, prints the
message that we designed (“Enter first name then
RETURN"), and accepts what we type, labeling it
“20", a number we selected. Our typed response is
then incorporated into the letter as desired, here
on line 14. When we see the message on the
screen we'll check on the printer for line 9, and
then type the first name using the desired upper-
and lower-case characters.

The Executive Secretary does include a command
that is designed for situations like this. It allows
us to convert words to lower case beginning with
a character we select. For example

>LC2

will convert all characters to lower case starting
from the second character.
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We've now successfully integrated data from our DB Master DIF
file into a document generated by The Executive Secretary.
Figure 3-31 summarizes this complete process.

EMPLOYEES
UTILITY
DB MASTER

EMPLOYEES \
DB Master

DB MASTER
and

@ // Utility Pak #1

EMPLOYEE
LETTER

EMPLOYEE.DIF @

® :

Y o~

The
Executive
Secretary

Letters

Figure 3-31
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Additional Factors in the Use of DIF Files by DB Master
and The Executive Secretary

There are a number of additional considerations when using prod-
ucts like these.

1. This exchange involves many diskettes. Those required include:

DB Master.

DB Master Utility Pak #1.

Employee master file [our DB Master data diskette).

Employee utility diskette (a requirement of DB Master).

Employee DIF file diskette (our data generated for the exchange
by DB Master).

The Executive Secretary.

Employee letter (our letter developed within The Executive
Secretary).

This means we'll be swapping diskettes to complete the transfer. If we're
unsuccessful the first time (we generate the file incorrectly, forget the
order of the fields in the DIF file, include incorrect commands in our
letter, etc.), we'll increase the diskette swapping. As we've seen in other
examples we need to work with care.

2. When attempting to complete this transaction, an error message
was received with The Executive Secretary that was not explained in its
documentation.

3. DB Master canread DIF files with Utility Pak #1 as well as create
them; however, the DIF file must include field identification. If it does
not, DB Master does not prompt for it, as VisiTrend/Plot does. This does
not meet the requirement of the DIF Technical Specification which says:

If a reading program requires the information provided
by an optional item, it should prompt the user to supply
the missing information and not require the item itself.

Stoneware, the creator of DB Master, offers a BASIC program that per-
forms this function. (Refer to the “DIF Translator—VisiCalc to DB
Master” article in the Bibliography on the DIF Format.)

4. Since DIF files are text files, they can be read and modified by
many word processors. A full knowledge of the DIF technical specifica-
tions allows a user to create or modify DIF files with a word processor.
Chapter 6, A Tutorial on the DIF Format, and Appendix A, DIF Technical
Specification, contain this information.
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5. Both The Executive Secretary and DB Master have selection
capabilities which allow users significant control over the contents of
letters generated and of the content of the DIF file, respectively.
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DATA INTERCHANGE FROM VISIWORD TO VISICALC
USING LOADCALC

In this case study we'll transfer data from a word processing program
to a spreadsheet program via a DIF file created by a utility program. The
concepts apply to a wide variety of word processing and other appli-
cations.

This case study uses a prerelease copy of VisiWord, LoadCalc, and
VisiCalc. The hardware used is an IBM Personal computer. (Refer to the
front matter for trademark information and to Appendix C for product
information.) :

CASE STUDY 9
VisiWord to LoadCalc to VisiCalc

A memo was created with VisiWord and then printed, as shown in
Figure 3-32. For our case study we'll create a DIF file from the data in the
areas marked, without reentering that data.

VisiWord allows us to save data in several formats, but not in the
DIF format. The DIF format is not an appropriate one for storage of the
body of a word processing text, because the format was designed prin-
cipally for rows and columns of numeric data; however, as in the memo of
Figure 3-32 we may have a table of numeric values as part of a document
or even as a complete document that we create with our word processor.
In these cases, the ability to extract values and create a DIF file can pro-
vide us with the benefits we've seen in the other case studies.

For our case study, the document was saved as a print file from Visi-
Word by using the print-to-disk option provided by that word processor.
This file, here named CUSTDISC.PRN (for customer discount file in
print format), has the same format as the printed file, meaning that car-
riage returns and spacing within the file on the disk are the same as in
the document we printed.
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VisiWord

© 0000000000000 000000000000000000000000000000000000000000000

To: Steve Sherman, Controller
From: Robert Blackburn, Fresident
Date: Wednesday

Subject: Customer Discounts

Eelow is the schedule of discounts that I propose we implement
for our customers based on our recent discussions. Will you
please prepare a forecast of the impact of this action on the
financial plans you are preparing?

The attached diskette contains this memo for your use to transfer
the data below directly into your VisiCalc worksheet. I hope
you'll be able to have this for our meeting on Friday morning.
After that meeting I may want to repeat this process one more
time.

Customer Froposed
Category Discount
category| 1 1.00
2 4.0
3 F.3Q
4 10.04
S 12.0Q)
4 14.5C
7 18.00)
8 19.55
9 21. 69
[ 10) 23.0¢

attachment: diskette with this memo (filename CUSTDISC.FRN)

Figure 3-32

000000000000 00000000000000000000000000000000000000000000CO0CCCT
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This process is summarized in Figure 3-33. To save the print file
from VisiWord we'll follow the steps below, moving from menu to menu
and responding to prompts as indicated.

Step 1 Enter the VisiWord menu by pressing the ESC key.

Step 2 Enter the PRINT menu with a single P keystroke or by moving
the cursor to PRINT and then pressing the RETURN key (the
ENTER key on the IBM Personal Computer).

Step 3 Indicate DISK |by pressing D or moving the cursor).

Step 4 Supply a filename, either selecting from a list or typing the
name. We'll type in CUSTDISC.PRN, with the suffix indicating
a print file.

At this point we've saved a print file image of the memo.

We'll leave VisiWord by selecting EXIT from the main menu, and
then START-NEW-PROGRAM from the next menu. As directed by Visi-
Word, we'll insert the new product, here LoadCalc, and press RETURN.

The full process of this case study is shown in Figure 3-34, and we see
that LoadCalc is the middle step between VisiWord and VisiCalc. That
figure shows three separate data diskettes, although all data files could
be stored on the same diskette.

LoadCalc is a utility program that “converts text or prints files into
DIF files..,” an important utility function for those using programs with
DIF format capabilities.

LoadCalc uses a command structure that parallels VisiCalc, for
example:

Command Means

/L Load a file
/S Save a file
etc.

It also uses arrow keys in the same way that VisiCalc does to move the
cursor on the screen and to scroll the diskette directory.

We'll run LoadCalc, leaving the word processor data diskette on
which we've saved the CUSTDISC.PRN file in the second (B) disk drive.
We load that full file into LoadCalc, using the /L command. Figure 3-35
shows the LoadCalc screen after we've scrolled over the document to
place the text we want on the screen.



VisiWord Screen

To: Steve Sherman, Controller
From: Robert Blackburn, Fresident
Date: Wednesday

Subject: Customer Discounts

Below is the schedule of discounts that I propose we implement
for our customers based on our recent discussions. Will you
please prepare a forecast of the impact of this action on the
financial plans you are preparing?

The attached diskette contains this memo for your use to transfer
the data below directly into your VisiCalc worksheet. I hope
you'll be able to have this for our meeting on Friday morning.
After that meeting I may want to repeat this process one more

time.
Customer Froposed
Category Discount
category 1 1.00
2 4.05
3 9.50
VW: FPress Esc to enter menu INSERT Line 23

Delete Copy Move Find Layout Windows Storage Print Options 7=help Exit

e == = = =

VisiWord

CUSTDISC.PRN

®

Figure 3-33
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VisiWord

CUSTDISC.PRN
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LoadCalc

'

CUSTDISC.DIF

O

VisiCalc

Figure 3-34
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To: Steve Sherman, Controller
From: Robert Blackburn, President
Date: Wednesday

Subject: Customer Discounts

Below is the schedule of discounts that I propose we implement
for our customers based on our recent discussions. Will you

please prepare a forecast of the impact of this action on the
financial plans you are preparing?

The attached diskette contains this memo for your use to transfer
the data below directly into your VisiCalc worksheet. I hope
you’ll be able to have this for our meeting on Friday morning.
After that meeting ! may want to repeat this process one more
time.

Customer Proposed

Category Discount
category 1.00
4.05
9.50
10.04
12.00
14.50
18.00
19.55
21.65
23.00

CVBNTUBWN -

attachment: diskette with this memo (filename CUSYDISC.:i[-11)

please prepare a forecast of the impact of this action on the
financial plans you are preparing?

The attached diskette contains this memo for your use to transfer

the data below directly into your VisiCalc worksheet. I hope
you'll be able to have this for our meeting on Friday morning.
After that meeting I may want to repeat this process one more

time.

category

attachment:
End of Data

Customer Proposed
Category Discount
1.00
4.05
9.50
10.04
12.00
14.50
18. 00
19.55
21.65
10 23.00

VMmN U D WA=

diskette with this memo (filename CUSTDISC.FRN)

Figure 3-35
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Step 6 Step 8

SAVE in DIF format,\*lect first line /

<A < B
please prepare a forecast of the impact of this action on the
financial plans you are preparing?
The attached diskette contains this memo for your use to transfer
the data below directly into your VisiCalc worksheet. I hope
you'll be able to have this for our meeting on Friday morning.
After that meeting I may want to repeat this process one more

time.

Customer Step 8 Froposed

Category Discount

category 1.00-4— Step 10

4.03
9.50
10.04
12.00
.50
18.00
19.55

21.65 Step 11
10 23.00/

attachment: diskette with this memo (filename CUSTDISC. FFRN)

O NDUH R
—
»

End of Data

Figure 3-36

Our next step in LoadCalc is to mark the areas we want sent to the
DIF file. We do so by identifying columns and then selecting rows {really
lines here). Together, these delineate the area from which we'll create the
file. This has some conceptual similarities to creating a DIF file from a
VisiCalc spreadsheet although the details differ. Instead of an upper left
corner and a lower right corner, we'll specify columns, and then indicate

the top and bottom rows of the area to be saved.

The exact steps to follow are summarized below, with some of the

step numbers shown on the screen of Figure 3-36.

1. Run LoadCalc.

2. Load the memo document (the print-to-disk text file), by typing

/L B:CUSTDISC.PRN RETURN

3. Scroll the screen until the area we want is in view, as shown in

Figure 3-36.

4. Change the column width to three. Unlike VisiCalc, this leaves
the screen completely intact, and only changes the width of the cursor.

/C 3 RETURN
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5. Move the shortened cursor to a location we want to define as a
column. In LoadCalc the cursor moves horizontally one character at a
time (instead of the full-width cursor move of VisiCalc]. We'll move the
cursor to any line in our first column of data, with the cursor positioned
so that the value is right justified in the cursor.

6. When the cursor is positioned, we'll mark this column by
pressing the RETURN key. LoadCalc places an indication above the
column selected, the (A) we see in the shaded area of Figure 3-36.

RETURN

7. Change the column width to five. Again only the cursor width
changes.

/C 5 RETURN

8. Move the cursor to the second column (as shown in Figure 3-36)
and mark that column. Notice that the (B) mark at the top of this column
is five characters wide, and that the (A) mark is three columns wide. Each
indicates the column width selected.

9. Begin the command to save the DIF file.
/S RETURN

10. Respond toa prompt to move the cursor to the first line we want
saved. The cursor should be anywhere on the line labeled “Step 10" in
Figure 3-36.

RETURN

11. Respond to a second prompt to move the cursor to the last line
of the area we want saved, the line labeled “Step 11" in Figure 3-36.

RETURN

12. Respond to a prompt to save by row, column, or RETURN. We'll
choose RETURN, which defaults to row order.

RETURN

13. We provide a filename, scrolling the directory if desired. We'll
use CUSTDISC.DIF for this DIF file of discount values. If a file exists with
this name we can overwrite it if desired or provide another name, as in
VisiCalc.

CUSTDISC.DIF RETURN
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This completes the job, and at this point LoadCalc creates a DIF file
from the areas defined by the actions above. We quit LoadCalc by typing

/Q

We can now use this DIF file as input to a program that reads DIF
files.

For example, we'll read the file onto an area of a VisiCalc sheet where
itisused as a table with the @LOOKUP function. In Figure 3-37, we see a
VisiCalc screen at the top before entering the DIF file. We've placed
instructions on the sheet to make it easier to load the DIF file. When we
follow the directions we get the screen at the bottom of Figure 3-37, with
our data in place.

We have now successfully completed the interchange.
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Figure 3-37
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Additional Capabilities and Considerations in Using
LoadCalc or VisiWord

Included among the other capabilities of LoadCalc are the abilities to:

e Use text files created by communications programs from data
available on networks, mainframe computers, or other outside sources.

e Save fields as numbers or labels as appropriate.

e Mark multiple columns and mark the same column more than
once. The order in which columns are marked determines their order in
the DIF file.

e Reset marked columns and begin the process again to create
additional DIF files from the same or new data.

e Provide limited assistance with a help command (/H).
e Enter labels for columns if desired.

e Convert fractions such as 12 1/4 to decimal equivalents, here
12.25. This makes the product useful with stock market prices or similar
data taken from the financial portion of a network.

e Keep [the /K command) and get (the /G command) the definitions
of column positions, types, and labels, so that once entered they don't
need to be reentered when the same retrieval occurs.

Since LoadCalc does not allow us to select rows of data in the same
way we select columns, we may need to create multiple DIF files, repeat-
ing the steps above for each. For example, in alengthy file, if we mark our
columns and then want lines 8-12, 15, 34, 40-55, and 67, we would need to
create 5 separate DIF files. We cannot create this as a single file in one
step.

When using VisiWord in a file transfer context, we should know that
VisiWord can accept files from VisiCalc if those files are created using
the Print command (/PF) of VisiCalc [rather than the DIF file feature of
the Storage command). Additionally, DIFfiles can be read, displayed, and
manipulated as is by VisiWord, that is, VisiWord cannot gracefully
extract the data values from a DIF file, but can perform some processing
on the file. We'll discuss this again in Chapter 6, A Tutorial on the DIF
Format.
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DATA INTERCHANGE FROM COMPUSERVE TO VISICALC
USING MAINLINE

In this case study we'll use MAINLINE to retrieve and create a DIF
file from selected data on a financial data base on the CompuServe net-
work. We'll then read the DIF file into a VisiCalc spreadsheet.

The examples in this section were completed using an Apple II Plus
microcomputer with 64K of memory and two disk drives, and a Hayes
Micromodem II. The software used was a prerelease copy of MAINLINE
from the Gregg Corporation, and VisiCalc, with securities data retrieved
from the VALUE data base on the CompuServe network. (Trademark
information is contained in the front matter of this book and product
information is contained in Appendix C.)

CASE STUDY 10
CompuServe to MAINLINE to VisiCalc

MAINLINE is a communications and dataretrieval system composed
of software on both the user’s microcomputer and on the mainframe from
which data is retrieved. From the user’s perspective there are two prin-
cipal tasks, both on the microcomputer. The user must:

¢ Create a login procedurc.

o Create data retrieval requests.

The login procedures allow automatic login to a distant system,
with separate procedures for each system. (A typical login procedure is
shown in Figure 3-38.) A user of a single remote system will need only
one login template, and once created may not need to revise that template
unless there are changes in the system prompts, telephone number, etc,,
or unless the user wants to change a password.

For that reason we'll discuss that procedure only briefly with several
observations.

e The procedure includes different sections such as the required
SETTINGS, LOGIN, and LOGOUT sections shown here, each containing
commands.

e In the LOGIN section of Figure 3-38 we see commands to dial a
telephone number, send control characters, wait for a prompt (ID:] from
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.SETTINGS SECTION

-DUFLEX FULL
.DEBUG ©

.LOGIN SECTION

"

OO0 N

.DIAL SS51212

.SEND "C

1O0.MATCH "ID:"
11.SEND "HI MON:CR:"
12.MATCH "FASSWORD: "
13.NOECHO "SONNY:CR:"

15.L0GOUT SECTION

17.SEND "BYE<CR:"

Figure 3-38

the system, send identification information, wait for another prompt
(PASSWORD:), and send a password without displaying it [NOECHO)|.

e Additional commands (not shown in Figure 3-38) allow us to
identify the specific hardware communication device and line speed, and
include time delays of several types. For example on a telephone system
that requires users to dial 9 to get an outside line before dialing the rest of
the number, we can buildin aseveral second delay in the DIAL command
so that MAINLINE automatically waits after dialing the 9 to allow an
outside line to be reached. Other commands are also available.

e MAINLINE provides a File Utility module that includes an editor
for creating and revising user files such as this login procedure.

The login template may be complicated for a neophyte user to create;
however, once working correctly it is automatically executed by the
software. This complication is due primarily to the nature of network
login procedures.

For our case study we've created alogin file similar to the one shown
in Figure 3-38. That procedure contains a hypothetical telephone num-
ber, identification code, and password used to access the CompuServe
network.

CompuServe provides a broad variety of services, including access
to financial databases such as VALUE, the one used in this case study.
VALUE is “an interactive securities information system, (that) provides
fast access to a wide variety of data on stocks, bonds and options...”
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Along with other applications, MAINLINE can be used as retrieval
software with the VALUE database on CompuServe, and delivers data to
the microcomputer in the DIF format. The Gregg Corporation has in-
stalled its “cooperating” software on the CompuServe mainframe, which
works with MAINLINE on the microcomputer. The mainframe software
is invisible to the microcomputer user once the login procedure is
successfully completed.

On the microcomputer we boot MAINLINE (a system split into two
diskettes plus a third data diskette) and choose from the menu items
below.

Menu Item Explanation

1. Request Builder Create a request to retrieve information from the main-
frame, for example

e provide today’s high, low, and closing price for a series
of stocks.

This example illustrates the three basic dimensions of
the request we'll build for this case study.

e Time. Eight years of pricing history and 13 years of
dividend history are available.

e Name of securities. Over 42,000 stocks, bonds, and
options are available.

e [tem data about each security. Over 60 fields are in the
data dictionary for each security, where one item is
closing price, another is high price, etc.

We'll discuss this section in more detail below.

2. Data Retrieval This option automatically executes our login file, com-
municates our request for data to the mainframe, returns
data to us in the DIF format, and logs off at our request.

3. Terminal These two options allow the microcomputer to function

4. File Mover as a timesharing terminal and to move files of data be-
tween the mainframe and the microcomputer, other than
through the data retrieval module. Neither will be dis-
cussed here.

5. File Utility Used to create and maintain files on the microcomputer.
We used this above to create our login file, and will not
discuss it again.
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We'll begin our retrieval process with the VisiCalc template of
Figure 3-39 named TODAY.VC, and demonstrate how to use MAINLINE
to obtain today’s high, low, and closing price for each of the two stocks
listed. Our template contains simple formulas to compute the market
value (in the column labeled MARKET) by multiplying the closing price
by the number of shares held. We have built the sheet so that values
retrieved in the DIF format will be placed in the marked area at the top
of the sheet.

We've established simple formulas in the report area of this sheet
to copy these retrieved values into the desired areas below. This is the
same concept we've used in previous case studies. We'll briefly explain
the technique again later in this case study, and also review the purpose
of the top two lines on the screen.

A4
/S#l. TODAY.DIF,DZ RETURN C
Load DIF

|_— file here.

-

FORTFOLIO OF COMFUTER STOCES

SHARES ~ ————————-————— TODAY — - mm—m——————
STOCH HELD HIGH oW CLOSE MARKET
DEC 40 a} 0 0 0. 00
IEBM S0 0 0 0 0. 00
000

Figure 3-39

MAINLINE will create the DIF file on a diskette for us, and then it
is our responsibility to load the DIF file onto the VisiCalc template.

We'll now concentrate on the Request Builder section of the MAIN-
LINE software and demonstrate how it can be used toupdate the portfolio
of stocks that we're keeping on this VisiCalc template.

After entering MAINLINE we'll select the Request Builder module.
We're prompted for information about our request. Figure 3-40shows the
MAINLINE screen after all of the following steps have been completed.
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Explanation

Our
Prompt Response
SYSTEM: CPS
DATE BASE: SDB

NAME LOCATION PJAGE RJOW C)JOL R

ITEM LOCATION PJAGERIOW CJOL C

TIME LOCATION PJAGERIOW C)OL P

REQUEST BUILDER

SYS  CFS DE SDE MEM

NAME ROW ITEM COL
COMMANDS B CDEGHTILOQG@S

FAGE: BX
HIGH LOwW

1DEC
21BM

TOB N D

Figure 3-40

We'll retrieve data from the
CompuServe (CPS) system
(SYS).

Use the VALUE securities
data base (SDB) as the data
base (DB).

Our stock names will
appear on the rows (ROW|
of the request.

Our items (high, low, close)
will appear in the columns
(COL) of the request.

One time (TIME) will
apply to this entire “page”
[PAGE) of information.

2%
TIME FAGE

CLOSE
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We now must enter the time (date) that we desire for this data re-
trieval. MAINLINE allows wide flexibility in the date format with a large
number of options available. For example we can request a specific date,
a most recent date, an earliest date, a date range, a relative date, or a
computed date, with each specified in a variety of methods. For our
example we'll use

B*

which means the most recent business date (Monday through Friday).

We then enter the words HIGH, LOW, and CLOSE as “items” across
the columns, and DEC and IBM as “names” down the columns.

Entering these labels occurs in a manner similar to entering Visi-
Calc data, with a wide cursor moving across the top or down the side of
the screen.

We see the full template for our modest example on the screen of
Figure 3-40. As with VisiCalc the MAINLINE sheet is 63 columns by 254
rows, although for this example we're using only a small part of the largest
potential sheet. MAINLINE scrolls over the sheet, as does VisiCalc.

At this point we've completed our MAINLINE request and we want
to save this entire template to a diskette. To do so we enter a

/ (slash)
as in VisiCalc and then have single letter prompts of
BCDEGHILQS

with many parallels to VisiCalc. For example

Command Means
B Blank the cursor location.
D Delete a row or column.
S Save the template.

There are many other MAINLINE similarities to VisiCalc, which
can serve to minimize learning time for users familiar with VisiCalc.

We'll type S, for save, and then type the desired filename or use the
right arrow key to scroll the names on the diskette. We'll name this file
TODAY.ML, and enter the filename by typing it.

It's important to understand that the request we've just built was
done off-line, that is while working completely on the microcomputer
and not on the mainframe. In addition we've saved this request template,
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meaning that if we wish to use it tomorrow we can do so with no changes.
Should we wish to make changes, MAINLINE contains editing capabili-
ties that allow changes to request specifications.
One way to forward this request to CompuServe is to leave the re-
quest module builder and enter the data retrieval module. We'll do so.
As we enter the data retrieval module we're prompted for a filename
of the request file. We type

TODAY.ML

lor scroll the directory until we reach that name). We're then prompted
for a filename for the output DIF file. We'll respond with

TODAY.DIF

The retrieval module now automatically begins to execute our
request file. It links with the appropriate login file for this data base,
transmits that file, transmits our data request, and saves the retrieved
data in a DIF file on our data diskette. At several steps in this process we
select from various options (for example we can switch data diskettes if
we wish, etc.), and receive a variety of status data on the processing (for
example size of the DIF file).

At the completion of the data retrieval, we'll exit from MAINLINE,
leaving our data diskette in disk drive 2.

We then run VisiCalc and type:

/SL TODAY.VC,D2 RETURN

to load the VisiCalc sheet shown at the top of Figure 3-41. We'll then
follow the two lines of directions we've placed at the top of that work-
sheet, causing the DIF file created by MAINLINE to load in the worksheet
starting at our predetermined location of A4.

Once loaded, the six data points from the DIF file are copied to the
desired locations automatically as indicated in the lower half of Figure
3-41. We have placed single coordinate references in the template to copy
these values.

We can see that the current market value has been computed for the
shares we hold of these two stocks and that the DIF format was used
successfully by MAINLINE to interchange data from the CompuServe
network to our microcomputer.
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A4
/S#L TODAY.DIF,DZ RETURN C

FORTFOLIO OF COMFUTER STOCKES

SHARES =~ ———==——————=—— TODAY——=——==—————=
STOCE HELD HIGH LOow CLOSE MARKET
DEC 40 (8] 0 (o] 0.00
IEM S0 () 0 0 Q.00
\
\
\
\
\\
\\ Load TODAY.DIF.
\
\
\
\

A4
/S#l. TODAY.DIF,D2 RETURN C

EX HIGH LOwW CLOSE
DEC 120.875 117.625 119
IEM 98.5 7.125  97.375 DIF file
FORTFOLIO OF COMRUTER STOCKS
SHARES —mm =\ m o m === TODAY — - e
STOCK HELD HIGH L.OwW CLOSE
DEC 40 1z0.875 117.625 1
LEM 50 98.5  97.125  97.375| 4

Figure 3-41

9l 4760.00
|

Loads from MAINLINE
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Additional Capabilities and Considerations in Using MAINLINE

In addition to the example discussed in this case study, there are a
number of other considerations in using MAINLINE.

e It can be used with other mainframes and data bases where soft-
ware is installed on the mainframe.

e The MAINLINE system includes a diskette with data dictionaries
containing names of data items present on the mainframe data base. This
allows for local error checking while creating the data request.

e MAINLINE can return values without headers, or it can return a
row of labels at the top and a column of labels at the left like those shown
at the bottom of Figure 3-41.
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DATA INTERCHANGE FROM DIF FILES TO 1-2-3

In this section, we'll discuss the value of DIF files when used with
“integrated” software packages. We'll list a number of potential uses for
DIF files for this kind of software, and demonstrate file exchange with
one of these products.

The examples in this case study were completed using 1-2-3 (version
1.00} on an IBM Personal Computer. {Trademark information is con-
tained in the front matter of this book and product information is con-
tained in Appendix C.)

What's Integrated Software?

Integrated software products that are currently reaching the micro-
computer market combine a number of formerly separate functions into
a single product. For example, 1-2-3 combines spreadsheet, business
graphics, and data-base functions. A common user interface exists to all
functions. This means that an individual with a need for all three capa-
bilities can obtain them from the same product, and does not need to
learn to work with separate products that most likely function dif-
ferently.

As significant as the common interface is, these products are also
important because they share the same data. This means that there's no
need to transfer data from a spreadsheet to a separate data base since both
applications use common data.

What's the Value of the DIF Format with Integrated Software?

With integration of functionality and of shared data, the DIF format
may be of little significance to a user whose computing needs are met
fully by that product, although for such a user, if the product does read
and write DIF files, there may still be uses for the format. For example,
Chapter 2, Using the DIF Format in a VisiCalc Context, contains sugges-
tions for using DIF files for an individual who uses only VisiCalc. Simi-
larly, DIF may prove to be useful in providing some data manipulation or
file management capabilities not otherwise available with the integrated
product.

However, DIF can be of significant value for the individual who uses
software other than the single integrated package, or who needs to access
data otherthan that entered into or generated by the integrated package.

Let's examine a number of instances of the potential value of DIF
files when used with 1-2-3, which does read and write DIF files
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e Thedatawe need may be in the DIF format. We may have retrieved
it from a network, such as the example we've seen earlier using MAIN-
LINE to obtain financial data from CompuServe. Similarly, we may have
obtained data from an I. P. Sharp data base using MICROMAGIC and
MICROCOMM, or from the Dow Jones News/Retrieval network using
the Investor's Interface. All of these products return data in the DIF
format, and the communications capabilities of these products and their
ability to build requests in a format selected by the user are not found
in 1-2-3.

e Data that we need in 1-2-3 may already have been entered in
another program. If that program is capable of writing DIF files, we can
access that data without the need to re-enter it in 1-2-3.

e We may have been using a program that competes with 1-2-3 in
one of its areas of functionality, and may want to move our applications
to 1-2-3. Although 1-2-3 can accept data directly from some products
without going through the DIF format, it cannot do that for all products.
Therefore, we may find ourselves with a significant number of applica-
tions that we want to move to 1-2-3. If the first program can generate DIF
files, it will simplify this procedure. Similarly, we may want to move from
1-2-3 to another product.

e Although 1-2-3 can read text files, there may be instances where
our text file needs processing before it can be easily used by 1-2-3. For
example, we may have variable length records, or records with unusual
data types or formats. In such a case, we may want to use a product like
LoadCalc to manipulate the text file and create a DIF file from it. That
DIF file can then be read by 1-2-3.

e In other instances, we can use 1-2-3 as a utility program for con-
verting a text file into a DIF file that we need for another program. We
may need to perform date arithmetic, or sorting, or selecting, or some
other action on data in a text file, and then read the manipulated data
into a program that reads DIF files. 1-2-3 can be used for this utility
purpose.

e 1-2-3 may not contain a capability required. For example, we may
need to perform some statistical computation contained in speedSTAT,
but not in 1-2-3. DIF can be the required bridge between the two products.

e Data we need may be on a mainframe, and a program to retrieve it
and generate a DIF file may exist and be in regular use. Rather than re-
write the program, we can use the program as is, and use the DIF file
capabilities of 1-2-3 to access the data.
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CASE STUDY 11
DIF Files to 1-2-3

For this case study, we'll begin with a DIF file, called PRODMEMO.-
DIF, and translate the file so that the data can be used in 1-2-3. A separate
translation step is used in this process, so that the file is first transferred
into a 1-2-3 file, which can then be read into 1-2-3. 1-2-3 files are called
worksheet files, and are given a filename extension of . WKS" to indicate
their usage. We'll therefore be going from a “ DIF” file to a “ WKS" file. Qur
DIF file already exists, although for our purposes, its contents are not
important.

Whenwerun 1-2-3, we typically see an introductory screen, and then
the screen shown in Figure 3-42. On this screen, we see a menu, with
choices indicated on the line that contains

1-2-3 File-Mgr  Disk-Mgr GRAPH Translate PC-DOS

(I;TUS Access System Copyright (C)1982, 1983 Lotus Development Corp. MENU ‘\\

File-Mgr Disk-Mgr GRAFH Translate FC-DOS
Allows files to be interchanged between 1-2-3 and other programs

Fress [Esc]l to cancel a choicei Fress [F1] for information on command choices

Wed 09-Feb-B3
F:46:55am

Use the arrow keys to highlight command choice and press <!

Figure 3-42

Notice that the choice Translate is highlighted on that line. This high-
light, the cursor, moves from item to item as we press the left and right
arrow keys. As we do so, the line beneath the menu displays additional
information about the highlighted selection. Here that line displays:

Allows files to be interchanged between 1-2-3 and other programs



124 Chapter 3: Case Studies

This is the action we desire, and we'll press the RETURN key (called the
ENTER key on the IBM Personal Computer] to initiate this action. In all
of the 1-2-3 menus, each item begins with a unique letter. By typing that
letter from the menu (for example, by typing “T” here for Translate), we
will enter that particular function without the need to move the cursor
and then press the RETURN key.

We are then prompted to insert the LOTUS GRAPH Program diskette
into drive A. We'll remove the System Disk with which we began, insert
therequired GRAPH diskette which contains the transfer utilities, press
RETURN, and receive the screen shown in Figure 3-43. Notice that trans-
lations are provided from: VC (VisiCalc) files to WKS files (that is, 1-2-3
can receive VisiCalc files with formulas, and convert them directly into
1-2-3 worksheet files); from DIF files to WKS files; and from WKS files to
DIF files. In addition, data can also be transferred from dBASE Il to 1-2-3in
a multi-step operation. We'll discuss only the DIF transfers here.

/z;TUS File Translation System (C)1982,1982 LOTUS Development Corp MENU ‘\\

VC to WKS DIF to WKS WES to DIF Quit
Translate .DIF data file to 1-2-3 worksheet file.

Figure 3-43
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1-2-3 includes extensive “help” facilities (press the FI function key
at the point at which help is needed). If we press the F1 key here, the
screen clears, and we see the screen of Figure 3-44, explaining the transla-
tion system. (Printed with permission of LOTUS Development Corp.)

Translate converts VisiCalc<TM:> spreadsheets and .DIF files to 1-2-3
and 1-2-7 worksheets to .DIF files. See the User Manual for dBASE-II<TM: files.

//:DTUS File Translation System (C)1982,1983 LOTUS Development Corp MENU ‘\\
VC to WES DIF to WES WES to DIF Quit
Translate .DIF data file to 1-2-T worksheet file.
319
The Translate Functions

1. Choose Translate function.

2. Indicate which disk has the file to be Translated.

3. Select the file using [Spacel. Fress € when done.

4. Choose a disk to store the Translated file.

S. Confirm (Yes), change file selection (No) or cancel (Quit) the Tranmslation.

wor ksheets,

When Translate encounters a VisiCalc formula that 1t cannot translate —-—

@L00KUF, @AND, @0R, @NOT -- it enters the formula as a label in the proper
cell. Translate provides a listing of all formulas that it cannot translate.
When you /File Retrieve the translated worksheet file, edit these labels into
formulas with the 1-2-7 equivalents —--— @HLOOEUF, @VLOOKUF, #AND#, #OR#, #NOT#.
EBefore translating files, use the 1-2-3% worksheet files: < WES
File-manager Rename function (if =p VisiCalc spreadsheet files: .vC
necessary) to provide correct Files in DIF format: .DIF
filename extensions.

Figure 3-44

We'll now continue with our translation process, following prompts
provided by 1-2-3 to select a source disk drive (we'll use drive B), select
the DIF file from a list of files with “.DIF” as a suffix presented by 1-2-3
(any DIF file to be transferred must have a filename that ends with this
extension), select the destination drive (we'll use B again), select the
translation order (rowwise or columnwise), and complete the transfer.
For all of these actions, we follow clear prompts that appear on the screen.

We'll follow directions to leave the translate function and return to
1-2-3. When we do so, we see the screen of Figure 3-45, on which we have
moved the highlight to File. We'll select that choice (File), and then
Retrieve from the next menu, as indicated in Figure 3-46.

We enter the filename, at which point the screen is cleared; and data
from the DIF file, which has now been transferred into 1-2-3 format, is
loaded onto the 1-2-3 worksheet, as shown in Figure 3-47.

If we wish to combine this data with other data that is already on the
current worksheet file, we can do so by using the Combine option of the
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Al: MENU
Worksheet Range Copy Move File Frint Graph Data Quit
Retrieve, Save, Combine, Xtract, Erase, List, Import, Disk

A K c D E F G H

SONOUD R =

Figure 3-45

Al: MENU
Retrieve GSave Combine Xtract Erase List Import Disk
Erase the worksheet and read a worksheet file

A 2] c D E F G H

NONO WM

Figure 3-46
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Al: "Jan READY
A B c D E F G H

1 Jan 00000
2 Feb BO0000
3 Mar 865000
4 Apr 20000
3 May 970000
) Jun 1030000
7 Jul 11350000
8 Aug 1150000
9 Sep 1000000
10 Oct 1000000
11 Nov 50000
12 Dec 50000
13

14

15

16

17

18

19

Figure 3-47

File command, rather than the File Retrieve option used above. The
Combine selection allows us to specify the desired location at which
the data should be loaded. It also allows us to control what occurs should
data overlap. For example, we can specify that incoming data should

replace existing data, be added to existing data, or be subtracted from
existing data.
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Additional Considerations When Using DIF Files with 1-2-3

If we retrieve a transferred file as above, manipulate the data within
1-2-3, and now want to create a DIF file from the new data, we must add
one step to the process. We must save the file as a WKS file using the Save
option of the File command. The WKS to DIF option of the transfer
utility works only with WKS files that have been saved with the File
command (it does not work with files created by the transfer utility from
the DIF file).

When creating a DIF file from a worksheet file, we do not have
options to select the portions of the data that are translated; instead, the
full sheet is translated. This means that we might need to perform manip-
ulations on the file within 1-2-3 before we create a file to be transferred.

1-2-3 is an extremely powerful program. Its use of DIF files provides
access to its extensive capabilities for those of us with DIF requirements.
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DATA INTERCHANGE FROM DIF FILES TO TK!SOLVER

In this case study, we'll move data from a number of DIF files to
TK!Solver. The example below was completed using an IBM Personal
Computer and TK!Solver, version TK-1({1E)/IBMPC. (Trademark informa-
tion is contained in the front matter of this book, and product informa-
tion is contained in Appendix C.)

CASE STUDY 12
DIF Files to TK!Solver

For this example, we'll be working with the data shown in Figure
3-48. This figure contains data listing the names and annual salaries of
three groups of employees. We'll assume that this data has come from a
large personnel file maintained on a mainframe computer, and that we're
in the process of computing salary increments for our employees.

Frofessional Fart-Time Other

Sue 75000 Bobby 12000 Nancy 2000
Tony I7000 Sammy 20500 Mi ke 26000
Tom 16000 Chris 18000 Tom 19000
Carol 19000 EBarb S000 Marsha 20500
Nancy 20000 Marty 7500

Wendy 10400

Fernando 8000

Fatrisha 11000

Figure 3-48

Although the lists of data shown are very short, TK!Solver can
handle lists of thousands of data items. We'll begin with three DIF files,
one for each classification of employee, and each containing data saved
by column. Thus each file really contains two lists, one of names, and a
second of salaries.

Our problem is to decide how much to increase the salaries for each
category while remaining within an overall constraint. For example, we
may want to increase salaries by 10%, but want to increase the salaries for
each grouping by a different percentage amount. To do so we need to
know the total salaries paid to each category of employee, for with this
knowledge we can then play with various increments for each group
while remaining at an overall 10% increase.

TK!Solver is a powerful tool for this type of problem, and for many
others. It “can solve a broad range of problems using models, sets of
equations with variables of known and unknown values.” When using
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TK!Solver, we enter formulas, from which TK!Solver extracts and lists
variables. We then enter known values and TK!Solver will find values of
the remaining variables for which it can solve.

Figure 3-49 is the basis for our case study. Notice that the screen is
divided horizontally into two parts, with VARIABLE SHEET as the title
on the top, and RULE SHEET as the bottom.

//:;r) Rule: 192:7\

St Input

* dolpro
* dolpt
* doloth
* dolgr

* pergr

musssssssssss {RULE SHEET == E—— R R

== == YARIABLE SHEET =m==szss-=ssmsssssscossooose=o= === ===
Name Output Urit Comment

dolprof
dolpt
dolothr
dolgr
pergr
perprof
perpt
perothr

f = sum( " salprof)
= sum( salpt)
r = sum("salothr)
= dolprof + dolpt + dolothr

* dolgr = perprof*dolprof + perpt*dolpt + perothr*dolothr

/

Figure 3-49

Let’s start with an explanation of the RULE SHEET, which contains a
series of five formulas that we have entered. The first says

dolprof = sum{’salprof]

which means that we want the variable dolprof {aname we've invented to
mean the total current dollar salary for all of our Professional employees)
to be the sum (this is a built-in function provided with TK!Solver) of all of
the salaries of our Professional employees (indicated by salprof, the name
of this list of values).

We enter our formula by typing the line character-by-character,
using editing features as needed. When we're done with this first rule (we
press ENTER or an arrow key as in VisiCalc), we move down the sheet and
enter the second and third rules as shown, indicating that we want to
obtain the total dollar amounts paid to our Part-time and Other em-
ployees respectively.
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The next rule,
dolgr = dolprof + dolpt + dolothr

is a formula for computing the total amount of the salaries of all of our
employees (the gross dollar total).
Finally, we see the formula

pergrdolgr = perprof*dolprof + perpt*dolpt + perothr*dolothr

which indicates that the gross dollar increment must equal the total of
the dollar increases that we give to each of our employee groups [that is,
the proposed percent increase times the current total salary dollars for
each group).

As an example, we may decide that we want to give an overall
increase of 10%, but to give 12% to our Part-time personnel and 14% to
our Other employees. If we do so, what percent increase should we give
our Professional employees to be certain that we give the overall desired
10% increase?

We'll use the calculating power of TK!Solver to solve this problem
for us.

Let's make several observations about the formulas above. First, we
selected the variable names used and the formulas relating them. Al-
though most of the formulas contain a single variable on the left of the
equal sign, notice that the last formula does not. TK!Solver is capable of
solving formulas in which the variable we're solving for is not necessarily
isolated at the left of the equal sign. This is an extremely powerful
capability, allowing us great flexibility in problem definition.

Let’s turn our attention to the top half of the screen containing the
VARIABLE SHEET. Notice that all of the variable names appear there
(with the exception of names of the lists of salaries). The names shown
were extracted from our formulas and placed there by TK!Solver as we
entered our rules on the sheet below.

We'll need to use another sheet, the LIST SHEET, to associate the
values from our DIF files with the names we've used with the sum
functions in the first three rules. We'll use appropriate commands to
revise the windows to display the LIST SHEET on a split screen with the
RULE SHEET as shown in Figure 3-50.

DIF files used with TK!Solver are associated with the LIST SHEET.
While on this sheet, and with our diskette with DIF files SALPROF.DIF,
SALPT.DIF, and SALOTHR.DIF in place, we'll use the DIF Load option by

typing
/S#L SALPROF Enter
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When we do so, the two digits

5
5

appear under the column labeled Elements on the LIST SHEET as shown
in Figure 3-51. Each row of this sheet represents a separate list of values,
indicating that we have read two lists here, each containing five ele-
ments. Notice in Figure 3-48 that our data for Professional employees
contained two columns, the first with five names, and the second with
five salaries.
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/1:;) Name:

#* dolprof
* dolpt
* dolothr

* dolgr

* pergr *

RULE SHEET i b e B B S

sum(’salprof)
sum( salpt)

= sum(’salothr)

dolgr = perprof*dolprof + perpt¥dolpt + perothr*dolothr

dolprof + dolpt + dolothr

= LIST SHEET
Unit Conment

Figure 3-50

#* dolprof
* dolpt
#* dolothe

#* dolgr

* pergr *

—omomomommmmnemsmoosz==== RULE SHEET

dolgr = perprof*dolprof + perpt®*dolpt + perothr*dolothr

sum(” salprof)
sum( salpt)
sum(’salotht)

dolprof + dolpt + dolothr

= = LIST SHEET ==== == =
Elements Unit Comment
<
=
8
8
4
4

Figure 3-51
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We'll follow similar steps to load the other two DIF files containing
information about our Part-time and Other employees. Figure 3-51 shows
the number of elements in these lists. Although we will not do so here, we
could use TK!Solver to examine the contents of these lists to verify that
they contain the data from the DIF files.

We must now add appropriate names to these lists, which we do by
moving the cursor to the Name column of the LIST SHEET and typing the
names we desire, as we have done in Figure 3-52. Notice that we have
supplied names only for the second list of each pair, the list of salaries,
while ignoring the first half of each pair, the list of names, which is not of
interest to us.

/1;;) Na

me: salothr 195;7\\

—====zzs=s==zosess== RULE SHEET R L e T L LT erepeey

S Rule
#* dolprof = sum("salprof)
* dolpt = sum("salpt)
#* dolothr = sum( salothr)
* dolgr = dolprof + dolpt + dolothr
* pergr * dolqgr = perprof*dolprof + perpt*dolpt + perothr*dolothr
smmmssmssossssmonsss | [T SHEET === m======== P LT T p NP e S
Name Elements Unit Comment

5
sal prof S

8
salpt a

4
salothr 4

Figure 3-52

We have now completed the reading of the DIF files, and by provid-
ing them with names, we have established a method of associating the
data with the variables used in the formulas on the RULE SHEET.
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We'll now return to the VARIABLE SHEET and RULE SHEET shown

in Figure 3-53. This screen shows these two sheets after we have pressed
the

key. It is used in TK!Solver as the Action Command, and requests
TK!Solver to solve the model we have created.

Notice on the VARIABLE SHEET that there are columns entitled
Input and Output. We'll work with TK!Solver by providing values in the
input column for the known variables, and then TK!Solver will attempt
to solve for and display the remaining values as output.

In Figure 3-53, we see that this software has computed and displayed
values for Output for four of the variables listed. (Recall that these vari-
ables are the sum of the salaries for our Professional, Part-time, and Other
employees, and then the total of these three sums.|

At this point the software only has sufficient data to solve for these
four variables.

//:;i) Input

: 192/

VARIAELE SHEET == ==== ====

* pergr *

.

St Input Name Output Unit Comment
dolprof 167000
dolpt 2400
dolothr 107500
dolgr 266700
pergr
perprof
perpt
perothr
=mm== = RULE SHEET EEEEEESSSsSSsSSssSSESEEE
S Rule
dolprof = sum(’salprof)
dolpt = sum(’salpt)
dolothr = sum("salothr)
dolgr = dolprof + dolpt + dolothr

dolgr = perprof*dolprof + perpt*dolpt + perothr*dolothr

Figure 3-53
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We'll now move to the VARIABLE SHEET and position the cursor
over the input areas for the variables

pergr
perpt
perothr

and enter the values 10 (indicating a 10% increase desired overall for our
employees), 12 (indicating the desired increase for our Part-time em-
ployees), and 14 (our desired increase for our Other category employees),
as shown in Figure 3-54.

At this point, we initiate another request for the Action Command
(press !, and the screen changes as shown in Figure 3-55, with a solution
for the necessary percent increase in Professional salaries to ensure that
all conditions established in our model are satisfied. We could continue
with this sheet, revising any three of the percents, and requesting
TK!Solver to find the fourth.

This example demonstrates one of the many ways that DIF files can
be used with TK!Solver, and concludes all of our case studies.




Data Interchange from DIF Files to TK!Solver

137

//:;i) Input: 14

VARIABLE SHEET =======

* pergr *

N

dolgr = perprofxdolprof + perpt*dolpt + perothr*dolothr

St Input Name Output Unit Comment
dolprof 167000
dolpt F2400
dolothr 107500
dolgr T6HF00
10 pergr
perprof
12 perpt
14 perothr
——————————— RULE SHEET
S Rule
dolprof = sum(’salprof)
dolpt = sum(’salpt)
dolothr = sum(’salothr)
dolgr = dolprof + dolpt + dolothr

Figure 3-54

/T;i) Input: 14

= VARIABLE SHEET -

Output Unit
167000
2400
107500
) 266200
10 pergr /
perprof &6.3185629
12 perpt
14 perothr
FRULE SHEET ===
5 Rule
dolprof = sum(’salprof)
dolpt = sum( salpt)
dolothyr = sum("salothr)
dolgr = dolprof + dolpt + dolothr

pergr * dolgr = perprofxdolprof + perpt*dolpt + perothr*dolothr

Figure 3-55







Chapter 4

Guidelines for Using
DIF Files

In this chapter, a series of guidelines is presented for users of the DIF
format as a data interchange. Our purpose is to ensure that the tasks of
data exchange between different software occur as smoothly as possible.

In addition to the information below, Chapter 2, Using the DIF
Format in a VisiCalc Context, contains many suggestions for VisiCalc
users who make use of DIF files.
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GUIDELINES

Guideline

Explanation

The DIF format works; however, we
may need to be patient and be willing
to experiment to make it work for us.

Know the programs used to access the
data files.

The data exchanges in Chapter 3,
Case Studies, demonstrate the wide
variety of situations in which DIF
files can be used to successfully
exchange data between otherwise
incompatible software.

However, even in programs designed
specifically with exchange features
that use DIF, or other interchange
formats, the user must be prepared to
face some frustration in exchanging
data. For example, a VisiCalc to
VisiFile transfer required four regen-
erations of the DIF file of the VisiCalc
data before the file was accepted by
VisiFile.

Although two of these occurred be-
cause of an uninformed user, in both
cases error messages generated were
not in the error message section of
the VisiFile product documentation.
The other errors were inadvertent,
although because of the flexibility of
the DIF format, and of the two
products, they could occur easily.

The interface places responsibility on
the user to be knowledgeable. In addi-
tion, the transfer does not occur
without the full care and attention of
the individual performing the
exchange.

Users should study carefully the
sections of the documentation which
detail the DIF file interchange for any
products used.
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“Clean” the file in the program in

which it’s easiest to do so.

The “Error Messages” section of the
documentation, where available, can
be very helpful in preventing errors
on our part. For example, the
PFS:Graph "Messages” section

lists 28 messages, including eight
which reference the DIF format. For
each, corrective action is provided, an
excellent source of information that
can help us to prevent errors and to
understand the process of interchange
as applied to that product.

For many interchanges, the data will
need processing to prepare it for use
in another program. A VisiCalc work-
sheet may contain blank entries,
subtotals, underlines, etc., that we do
not want in the application program
for which we're creating the DIF file.
This means the data must be
“cleaned” at some point, either before
creating the DIF file, as an inter-
mediate step before using the file, or
after we have accessed the file in the
second application program.

As another VisiCalc example, we may
have data displayed on the screen
with a format that presents the data
in a different way from its true value.
For example an entry displaying
14

may in fact be

14.284
displayed with an integer format
[/FI or /FGI). When the DIF file is

created, the value to full precision is
saved, not the displayed integer. If we
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Guideline

Explanation

want the integer value then we must
manipulate the data, for example with
the Integer built-in function (@INT)]
of VisiCalc.

The decision regarding when this
processing occurs might be based on
which method involves the least
work. A user with greater familiarity
with one of the two programs used
may choose to use that program for
the editing function because of the
knowledge regarding that program.
VisiCalc can be used to automate this
process if the DIF file is mostly
numeric data. With it, we can manip-
ulate data before creating a DIF file,
or after a DIF file is read onto the
VisiCalc worksheet. A technique to
perform this task with input and
output areas is presented in Chapter
3, Case Studies, Data Interchange
Between VisiCalc and VisiTrend/Plot,
in Case Study 3.

Briefly, the advice there is to estab-
lish separate areas on the VisiCalc
worksheet that send or receive values
from a DIF file. These tightly packed
areas eliminate extraneous data
(underlines, blank areas, etc.), and can
therefore eliminate potential data
problems.

If one of the programs is user gener-
ated, for example a BASIC or Pascal
program, and the other is a commer-
cial program with editing capabilities
then the commercial product may be
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Document the file interchange
process.

When creating the DIF file, also pre-
pare a printed listing of the data and
other information about the file.

chosen for this function since it may
significantly reduce the user
programming needed.

An additional consideration is the
size of the file. If data are being sent
from a large file on a central main-
frame computer to a personal
computer, then we may be forced to
reduce the file size by removing
unneeded records and fields while in
the mainframe environment. This
process may occur as part of the DIF
file creation, or may be a separate
step taken before creating the DIF
file.

In applications where exchange will
occur regularly, prepare detailed
documentation to be followed rigidly
while creating and using the DIF file.
This will help to ensure that all of
the steps necessary to share data will
occur, and will occur in the proper
sequence.

It is important to recognize that data
interchange is a set of procedures and
not only a data format.

When processing DIF files it is often
necessary to know explicit details of
the file, for example filename, number
of fields, type of data, field widths,

etc. Often it is also desirable to have
a printed copy of the data. Adequately
prepared documentation will meet
this need. Without it we may find
ourselves unable to successfully
complete the interchange.

Sample documentation and additional
considerations regarding this and the
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Guideline

Explanation

Be ready to prepare multiple DIF files
to make the same data transportable
to multiple programs.

Use the “.DIF’ suffix on the filename
of all DIF files created.

previous guideline appear in Chapter
5, Documenting Data Interchange.

Various software has different
expectations from the information in
the DIF file. A DIF file that success-
fully interchanges data with one
plotting package may not work with
another.

For example, VisiTrend/Plot usually
expects data for the Y axis alone,
while PFS:Graph must have X axis
and Y axis data. Each program has
different requirements for the data it
accepts.

Although it may be unusual for us to
use more than one plotting package,
even within the same package we
must often prepare more than one
DIF file to transfer data. For example,
PES:Graph accepts data in either row
or column order, but cannot distin-
guish between the two. If we want
graphs prepared from rows, we must
create a DIF file in row order, and if
we want graphs prepared from
columns of the same data we must
create a second DIF file in column
order.

Some commercial software will not
read a file as a DIF file unless its
name ends with these four characters.
Some, but not all, application pro-
grams append this automatically to
files created as DIF files. For example,
VisiCalc on the IBM Personal
Computer does add this, but on the
Apple I Plus 16 sector version it does
not. The user must do this to transfer
files to some other programs.
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Use an “R” or “C” before the “.DIF" in
the filename of a DIF file.

Use short filenames.

Prepare backup copies of the files
before a transfer is attempted.

Identify backup files with a
consistent naming scheme.

Before loading a DIF file onto an area
of a spreadsheet already in memory,
save the non-DIF worksheet for
backup.

An "R” or “C” as part of the filename
clearly identifies the orientation of
the DIF file as Row or Column order.
For example a DIF file with sales
information created in column order
could be named

SALESC.DIF

On the Apple 1I, VisiCalc allows up to
30 characters in the filename.
However, other products that read
DIF files on the Apple II have require-
ments for shorter filenames, for
example 10 characters. This means
that a transfer cannot be accom-
plished if the filename exceeds 10
characters.

The processes of manipulating data
that occur in passing data between
programs can inadvertently result in
the destruction of the file. Establish
procedures to ensure that backup
copies of all files are available.
Develop the habit of using the pro-
gram that creates the DIF file (or the
system copy utility) to create a
second, backup copy of each file as it
is created.

The prefix
BU

might be appended to the beginning
of all files that are backup copies. A
file named

SALESR.DIF
could be backed up to a file named

BUSLSR.DIF

Suppose we have an empty vertical
area in a worksheet in memory that
we have prepared to receive a DIF file,
and that we load the file by row when
we need to load by column. This can
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Guideline

Explanation

When the data transfer is complete,
save the data again in the file format
of the receiving program.

VisiCalc, and other programs, can be
helpful in troubleshooting data
interchange using DIF files.

happen easily with DIF files, and may
cause the file to load horizontally and
destroy an area of the spreadsheet
already in memory.

The DIF format serves as a format for
data exchange, but may not be the
most efficient storage arrangement
for the data once it has been
transferred.

For example, if VisiTrend/Plot is read-
ing a DIF file and does not encounter
information it needs, it requests the
user to supply that information. If we
read the same DIF file repeatedly into
VisiPlot, we'll need to supply that
data repeatedly, an inefficient, and
potentially error-prone activity.
Instead, after reading the DIF file
once and supplying needed informa-
tion, we should use the data manage-
ment capabilities of VisiTrend/Plot to
save the data in the VisiTrend/Plot
file format.

If we are trying to exchange data
between two programs, neither of
which is VisiCalc, with a DIF file and
have been unsuccessful, we can try to
read the file into VisiCalc. This is an
easy way to verify whether we do
indeed have a valid DIF file. In addi-
tion, we can view the data on the
VisiCalc screen, providing us with an
opportunity to verify the file
contents.

If we have incorrect contents, we may
be able to correct them while in
VisiCalc and create the desired DIF
file from VisiCalc.
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Since DIF files are text files, they can
be read by many word processing
programs. This gives us access to the
file, and if we are familiar with the
technical specifications of DIF files
we can use the word processor to
modify the file if needed, or even to
create a DIF file from scratch.

CONCLUSION

The interchange of data, although conceptually easily achieved with
a potential standard like the DIF format, is in fact a process of which the
data format is only one part. Procedures need to be established, knowl-
edge developed, and user care and attention must be devoted to the
process to ensure that data can be successfully interchanged.

Asafinal guideline we'll summarize much of the information in this
chapter.

Develop a plan of attack when attempting data interchanging be-
tween two products for the first time. Such a plan might follow these
steps:

1. Read all sections of the documentation of each product dealing
with DIF, looking for "DIF” or “Data Interchange Format” in the index and
table of contents of the documentation.

2. Read the error message section of the product documentation (if
present} to learn of potential DIF problems.

3. If the documentation contains sample exercises regarding the
exchange, or practice dataon an enclosed diskette, perform the exchange
with that data to gain experience with a proven example.

4. If your exchange is a complicated one, involving field and record
selection, try to simplify your problem and establish the exchange with-
out all of the details. After successful contact between the programs with
part of your data, expand to your complete problem.

5. If there is a difficulty, determine if the problem is in creating the

DIF file or reading it. VisiCalc can be helpful since it allows relatively
easy access to DIF files and displays the data from the file on the screen.
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6. If problems persist, start from scratch, includin.g reinitializing
diskettes (where used), and regenerating the DIF file.

7. If necessary, call your product vendor or the software producer for
help. The DIF-format aspects of many products are relatively esoteric,
and often the software producer is able to answer questions more readily
than your vendor.

8. Once exchange has been successful, take time to document it as
suggested in Chapter 5, Documenting Data Interchange.



Chapter 5

Documenting Data
Interchange

Documentation of user activities can be extremely helpful in the
successful completion of data exchange. Because this interchange may
often involve two distinct software packages, each with a different user
interface, the potential for a user misstep may be high. Users may not be
fully knowledgeable about both programs, or may use the application
programs infrequently. The software may be used in an environment
where many individuals may share responsibility for this process. Even
where one individual does all of the interchange, well documented pro-
cedures can be helpful by “automating” the process and reducing the
likelihood for errors or frustration.

Documentation must serve the user, and should be simple, direct,
and yet complete. The level of documentation will depend on many fac-
tors, varying from no documentation, for example when data will be
interchanged only once, to sophisticated detailed instruction sets where
a variety of users and many file exchanges are involved.

With larger computers, the flow of data from program to program
may be a multistep, complicated series of procedures. For example, we
may run a program, generate an output file, read this file into a second
program, generate another output file, etc. On these large systems, proce-
dures can be automated so that an operator’s only action may be to start
the procedure—then the system assumes full control.

However, microcomputers, where much of the DIF activity occurs,
currently function quite differently. The user has a major responsibility
for overseeing and controlling the procedures. Most application software
expects a user to select options, step through menus, identify files, etc. A
user must be continually alert throughout the process.
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For this reason, well documented procedures are often extremely
important since they can assist to semi-automate the procedures by pro-
viding a support, or prop, on which auser can lean to ensure that actions
and decisions are correct. The establishment of formal proceedings and
the preparation of documentation to reflect them are important steps in
the data interchange process.

This chapter suggests ideas and formats which can be used in devel-
oping documentation from the perspective of data interchange with DIF
files.

DOCUMENTATION WITHIN A VISICALC ENVIRONMENT

We'll start by looking at an example which will use DIF files entirely
within a VisiCalc context. Suppose that we want to use DIF files to
“pound” values into place within one area of the VisiCalc worksheet. (The
section “Pounding Values in Place” of Chapter 2, Using the DIF Format in
a VisiCalc Context explains why we may wish to do this.)

In Figure 5-1 we have part of alarger sheet visible on the screen. This
sheet has a formula at each entry that forecasts our budget for each item
for a 10-year period. Suppose we are satisfied with the values for Fiscal
YearQ, Fiscal Year +1, and Fiscal Year +2. We want to replace the formulas
in these columns with their values, since doing so will speed up recalcu-
lation time for the sheet and will provide additional memory.

Notice the three lines

>C12 RETURN /S#S temp RETURN E100 RETURN RETURN
/S#L temp RETURN RETURN
/SD temp.dif RETURN Y

which appear at the top of the screen. They contain the exact steps which
a user should follow to save a section of the worksheet temporarily
[TEMP) as a DIF file, reload that DIF file into the same area of the sheet
(destroying formulas and formats, and therefore pounding the values into
place as desired), and finally to delete the DIF file.

This simple documentation assists the user by providing a series of
easy to follow instructions which significantly reduce the decision-
making selections that would otherwise need to be made.

DOCUMENTATION WHERE SEVERAL PROGRAMS SHARE THE FILE

When several programs share a file, a format like that of Figure 5-2
can be used to record details of the interchange from the perspective of
each application program. This form records information about:
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Top left of DIF file.
Bottom right of DIF file.
A4 c
18
A B [ D £ F G
1 »C12 RETURN /S#S temp RETURN E100 RETURN RETURN
2 /S#L temp RETURN RETURN
3 /SD temp.dif RETURN Y
4 Ten Year Fiscal Forecast Based
S 10 7% Increase per Year
b
7 Fiscal Fiscal Fiscal Fiscal Fiscal
BCode Description Year O Year+1 Year+2 Year+3 Year+4
9
10 (QOQ) (QQ0) Q00) (Q00) 000)
11 ==
12%110 Prof. Salr. 1553 1708 1878 2065 2271
13%120 P/T Prof. 28 30 33 36 39
14%141 Consultant 99 108 118 129 141
s mmm———————— e - - == e
16 Sub. 1680 1846 2029 2230 2451
17
18142 P/T I 116 127 139 152 167
19143 P/T 11 5S4 59 b4 70 77
2 00— === === mm——— mmee— e
21 Sub. 170 186 203 222 244
Figure 5-1
e The individual who prepared these procedures.
e The procedures to create the DIF file.
e The procedures to access this file.
e Activity involving the exchange process.
CONCLUSION

The often involved procedures for exchanging data can be simplified
by preparing documentation that accurately reflects the steps to be fol-
lowed to interchange data. If the software allows internal documentation
(as demonstrated above with VisiCalc in Figure 5-1), take advantage of
this capability to assist the user. Where several applications packages are
involved, use external documentation to clarify the exchange process.
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Prepared by
Phone
Date

Creating the DIF File.

Program Created From
DIF Filename
Diskette Id

Backup Filename
Backup Diskette Id

Orientation (Row or Column]|

Field Names (in order) Width Data Type

Steps to create

Other Notes

Attachments (File Format Listings, Actual Data, etc.]

Figure 5-2
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Accessing the DIF file.

Program accessing

Steps to access

Other Notes

Usage Log

Date User Notes, comments, problems

Figure 5-2 continued

153



154

Chapter 6

A Tutorial on the
DIF Format

In this chapter we'll examine the file structure of DIF files. We'll do
so by presenting collections of data, and then representing them as DIF
files. Since DIF is a conceptual representation of data, we do not need a
computer for this task.

We'll see that DIF files are appropriate for representing some, but not
all, types of data. We'll also observe that the representation has limita-
tions, (mostly intentional), which are sacrifices made for simplicity and
transportability of the data. We'll need to remember that the intention of
the DIF format is easy interchange of data between application programs,
and not necessarily efficient, elegant representation.

This tutorial is intended as an introduction to the DIF format. Ap-
pendix A, the DIF Technical Specification, contains full details and is the
source definition of the DIF format. This chapter is intended to be a pre-
sentation of the major elements of DIF files, and hopefully it will make
Appendix A easier to understand. The tutorial is therefore intentionally
incomplete.

All DIF files are organized in two sections:

Header Section
Data Section

The Header Section appears first and contains general information
about the file, for example filename, size, etc. The Data Section follows,
and contains the data itself. We'll begin our tutorial by studying the Data
Section.
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A PLACE TO START: THE DATA SECTION

Let’s start with a single numeric value, the number 12, and display a
part of the DIF file associated with that value, as shown in Figure 6-1.

We notice a number of items in the DIF representation. First, we see
three fields—the O, the 12, and the V—one of which is our numeric value.
These fields are called the Data Value. Second, the three items are split
into two lines. Third, the representation is a combination of numeric
values (0 and 12), and string character data (the V]. We have placed an
ellipsis (...} above and below the DIF representation to indicate that the
right column in that figure is not a full DIF file, but only the part of it

associated with the value shown.

Value DIF Representation
12 0,12
\%

Figure 6-1
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Let’s look at Data Values for some additional numbers, as shown in
Figure 6-2. We can add some additional observations. Numbers in the DIF
file are represented in base 10 notation. Negative numbers are included
with a -sign {the +sign is also acceptable). Decimal points and scientific
notation are acceptable.

Value DIF Representation

126 0,126
\%

-4.68 0,-4.68
\%

1.427E-21 0,1.427E-21
\%

Figure 6-2

All Data Values representing numeric data have the 0 (zero) and Vin
the DIFfile as shown in Figures 6-1 and 6-2, although we will not explain
the reason here. Refer to Appendix A for the full explanation.

The three fields we've seen above which compose the Data Value, are
named below.

Type Indicator, Number Value
String Value
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In the examples of Figures 6-1 and 6-2 we have examined numeric
values and shown their representation in the DIF format. Now let’s move
from these discrete values to a file of values. Suppose we have production
data for the four quarters of the year. The units produced are

15
20
23
19

There are two ways of conceptualizing this data, each of which
results in a different DIF file. We can think of the data above either as

one column of length four,
or four rows each of length one.

Additionally, we could present this data as below.
15 20 23 19

All we have done is to write the data horizontally instead of vertically.
We can now represent this either as

one row of length four
or four columns each of length one.

The words row and column are not meaningful in these contexts;
instead we need to know if we have one group of four items, or four groups
each of one item. The distinction in data processing terms is between one
record with four fields, or four records each with one field.

In DIF format terminology, records are called Tuples and fields are
called Vectors. Together they give us a Table of data. We will use the
notation below in the remainder of this chapter.

tuple (record)
vector |(field)

The user determines the orientation of the data, because the data
alone (the four numbers in our example} do not tell us its organization.
However, the DIF file does include information that defines this organi-
zation. This is different from many file organizations in which we are able
to distinguish records (through some end-of-record mechanism often
invisible to the programmer), but are unable to distinguish fields within
the records. In those instances, our programs create record overlays that
break the string of data of arecord into fields. This does not happen with
the DIF format. We've seen that each piece of dataisisolated with the use
of the 3-part Data Value defined earlier in this section.



158

Chapter 6: A Tutorial on the DIF Format

We will demonstrate two representations of our data. Let's start by
assuming that we have one tuple (record] with four vectors (fields). Figure
6-3 displays our four values and their DIF file representation. It is as
expected, based on the above Data Value discussion. Let's add several
items to this representation, and we will have the complete Data Section
of the DIF file, as shown in Figure 6-4.

0,15 -1,0
\% BOT
0,20 0,15
\Y% \Y%
0,23 0,20
\Y% \Y%
0,19 0,23
‘VT \'/'
0,19
\Y%
-1,0
EOD
Figure 6-3 Figure 6-4

We have introduced two new elements into the DIF file in Figure 6-4.
The first, above our data is

-1,0

BOT
This 3-part Data Value indicates Beginning Of Tuple (record). The sec-
ond new element, another Data Value is

-1,0
EOD

and indicates End Of Data. The items BOT and EOD are called Special
Data Values, and are used respectively to signal the beginning of a tuple
[record) and the end of data. The Data Value including EOD as the String
Value, occurs only once in a DIF file as a required entry at the end of the
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file as shown in Figure 6-4. Note that we have removed the ellipsis at the
bottom of the data since we are now showing the true end of the DIF file.

Also notice that the Type Indicator is -1 for both, and the Number
Value is 0. These are requirements of the DIF format as explained in
Appendix A.

The EOD value allows programmers to test for the end of file, and it
is useful for systems that do not include capabilities for determining the
end of file. Those who have taken computer programming courses will
recognize this testing, which often occurs in the form of aunique value as
the last piece of data signaling the end of a file of numeric values.

Let’s use the same data, but now change the orientation from one
tuple (record) with four vectors (fields) to four tuples {records) each with
one vector [field). That representation is shown in Figure 6-5.

1,0
BOT
015
\Y
-1,0
BOT
0,20
\%
-1,0
BOT
0,23
%
-1,0
BOT
0,19
\
-1,0
EOD

Figure 6-5
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We now see that the Data Value

-1,0
BOT

occurs four times, since we have four tuples here.

We are also beginning to sense the overhead of a DIF file. The part of
the file that we see here uses 27 separate dataitems to represent our four
quarterly data points, and we have not added the Header Section yet. This
is a worst case example since each tuple ({record) has only one vector
(field). Let’s also recognize that this count of data items is an incomplete
method of determining overhead since it gives neither an indication of
storage used (which is dependent on the length of the parts of the Data
Value), nor of the time required to read the file.

One additional comment about overhead is necessary. The file is
designed for exchange of data between programs. This means that we
may have data in three different formats to complete the exchange: the
format of the source application, the DIF format, and the format of the
target application. We can see that low overhead is not a high priority
design criterion for the middle format—the DIF format—for potentially
the data will only be in the DIF format for the exchange alone. Thus the
DIF file may be only a temporary representation of the data.

Let’s expand our original data to include string data as well as nu-
meric data. We'll add the words FIRST, SECOND, THIRD, and FOURTH
to our quarterly data, so that we now have eight pieces of data as shown
below, and not four.

FIRST 15
SECOND 20
THIRD 23
FOURTH 19

First, we'll need to present how the non-numeric string data above is
represented in the three-part Data Value. This is done as follows:

1,0
“FIRST”

Here the Type Indicatoris 1, the Number Value 0, and the String Value is
the string itself, here in quotation marks.

With this additional knowledge, we can create the Data Section for
the DIF file representation of the eight dataitems above. Again we'll need
to impose a desired organization on this data, and think of it as two tuples
(records) of four vectors (fields) each, or of four tuples (records) of two
vectors each.
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Let’s look at both representations in Figure 6-6. On the left we've got
four tuples (records) each with two vectors (field) and on the right two
tuples (records) each with four vectors (fields). Notice that there is no end
of tuple (record) marker but that the BOT marker serves as this separator.

Also notice the single EOD marker at the end of the Data Section of the
file.

-1,0 -1,0

BOT BOT
10 1,0
“FIRST” “FIRST"
0,15 1,0
\% “SECOND”
-1,0 1,0
BOT “THIRD"
1,0 1,0
“SECOND” "“FOURTH"
0,20 -1,0
\% BOT
-1,0 0,15
BOT Vv
1,0 0,20
“THIRD" \
023 0,23
\% \Y
-1,0 0,19
BOT A%
1,0 -1,0
“FOURTH" EOD
0,19
\%
-1,0
EOD

Figure 6-6

If we think of this data on a VisiCalc screen for a moment, as in
Figure 6-7, we are now able to connect the VisiCalc prompt

DATA SAVE: R, C OR RETURN
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that we see when we are creating a DIF file (after /S#S name) with the
resultant Data Section of the DIF file. If we save the data shown on the
VisiCalc screen by columns [press C) we get the representation of data at
the left of Figure 6-6, while if we save by rows (by pressing R on RETURN]
we get the representation at the right of Figure 6-6. Although this seems
to be reversed, that is the way that VisiCalc creates these files.

The four strings above could also be placed as labels in the Header
Section. We'll discuss this briefly later; also refer to Appendix A for an
example.

FIRST 15
SECOND 20
FTHIRD 23
FOURTH 19
Figure 6-7

ADDITIONAL CONSIDERATIONS OFTHEDATA SECTION OF A DIF FILE

The DIF Technical Specification (reprinted as Appendix A) contains
additional information about the topics covered above, and also Data
Section details regarding

e Specifications for representing NA, ERROR, TRUE, and FALSE.

e General information about generating definitions for additional
types of values that may be needed by users.

THE HEADER SECTION

The Header Section is the first section of the DIF file. Its basic build-
ing block is the Header Item. Multiple Header Items describe the organi-
zation of the DIF file, with each describing some aspect of the file. Four
Header [tems are required, and a number of optional ones also exist. The
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specifications detail how users can invent new ones as needed and have
them added to the DIF Technical Specification.

Let's look at the four Header Items required for the quarterly produc-
tion data below, assuming that the data is organized into four tuples
[records), each composed of two vectors (fields).

FIRST 15
SECOND 20
THIRD 23
FOURTH 19

Figure 6-8 shows the minimum Header Section for this data with the
organization desired. We can make a number of observations: each
Header Item is composed of four fields spread over three lines; the four
required Header Items are named TABLE, VECTORS, TUPLES, and
DATA, with these names, called Tokens, as the first line of the Header
Item.

TABLE

01
“PRODUCTION"
VECTORS

0,2

TUPLES

0,4

DATA

0,0

“w o

Figure 6-8

Let’s look at each of these four items.
The first item is the TABLE Header Item. It must be first in the file.
The second line always contains

01

and the third line contains a title, between quotes, for the DIF file.
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The next two items in our file have the general format

VECTORS
0,count

“ o

TUPLES
0,count

“ o

where “count” indicates the number of vectors (fields) and tuples (rec-
ords) in the file, respectively. Together they give us the size of the file.
These are required items.

If we are creating a DIF file, there may be times when we do not know
how many tuples |records) there are until after we've created the file. For
example, when creating a DIF file from a large data base on a mainframe
computer we may not have atuple (record) count until we've written the
whole Data Section of the file. In such a situation it is still our responsi-
bility to accurately write the tuples (records) Header Item with the cor-

. o
rect count. If we were able to count tuples {records) while creating the

file, we finish writing the Data Section, close the file, then reopen the file,
position to the correct line of the file, and write the correct count.

If we were not able to count the tuples (records) while creating the
DIF file, then we must read all of the newly created DIFfile, counting the
tuples (records) by using the BOT marker as a separator, and then return
to the tuple (records) Header Item to write the correct count. The steps
necessary to doso will depend on the operating system and programming
language used.

The last Header Item in Figure 6-8 is

DATA
0,0

“w o

This must be the last item of the Header Section. Some programs reading
DIF files may only be interested in the Data Section, and they can ignore
all Header Items until they reach this one that signals the datais next in
the file. This completes the discussion of the required Header Items.
Figure 6-9 contains the full DIF file we have been developing, assuming
four tuples (records).



TABLE

01
“PRODUCTION”
VECTORS
0.2
TUPLES
04

DATA
00

-1,0

BOT

1,0
“FIRST”
015

\

-1,0

BOT

1,0
“SECOND"
0,20

\

-1,0

BOT

1,0
“THIRD”
023

Y

-1,0

BOT

1,0
“FOURTH"
019

\

-1,0

EOD

Figure 6-9
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ADDITIONAL CONSIDERATIONS OF THE HEADER SECTION
OF A DIF FILE

We have examined four Header Items, but there are currently nine
additional Header Items in the DIF Technical Specification. That docu-
ment describes how DIF file users can create additional items and have
those items appear in the specifications. The current optional Header
Items are LABEL, COMMENT, SIZE, PERIODICITY, MAJORSTART,
MINORSTART, TRUELENGTH, UNITS, and DISPLAYUNITS.

Let’s look at LABEL. Suppose a data-base program has records on
company personnel, and that each record has 40 fields. Perhaps we have
used VisiCalc to calculate new salaries for each individual and we now
have a DIF file with first name, last name, and new salary. The LABEL
items allow the program reading this file to know the relative location of
these three vectors (fields) within the tuples (records).

If the last name was the third vector (field) of each tuple (record),
then our LABEL Header Item would appear as below.

LABEL
3,0
“LAST NAME"

The specification states that any program requiring optional items
not found in a DIF file it is reading should prompt users for the missing
items. As we've seen earlier, VisiPlot does this, but DB Master which
requires LABEL items, does not, and users must manipulate the DIF files
before they can be read by that data-base program.

ADDITIONAL INFORMATION ON THE DIF FORMAT

The DIF Technical Specification is included as Appendix A, and is
the formal definition of the format. It includes programs in BASIC and
Pascal that read and write DIF files, and Appendix B lists references to
other programs. Users may wish to refer to those sources for added details
of DIF files.

MANIPULATING DIF FILES WITH WORD PROCESSORS

Since DIF files are text files, they can be read by many word process-
ing programs. These programs, as do other editors, allow us to read DIF
files, to print them, to modify them, or to create them.

As an example, suppose we are working with VisiCalc and that we
have retrieved a lengthy file in the DIF format from a mainframe com-
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puter. The file has employee names and a department number for each,
perhaps as below.

JOE 442
LIL 17
MARIAN 483
NOAH 100
GABE 100
MARTHA 483
TOMMY 483

Suppose that instead of the seven records shown above we had 300
records. VisiCalc has only 254 rows, and therefore to load a file of 300
records we would need to break it into several parts.

We'll demonstrate how to do this for a DIF file of the seven records
we've shown above. What we want to do is shown in Figure 6-10, a Visi-
Calc screen in which we show five of the records at the left and the last
two records at the right.

AZ49 C-
29

[ ] [w) D E

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250J0E 442 MARTHA 483

251L1IL 17 TOMMY 483

252MARIAN 483

253N0AH 100

2E4GARE 100

Figure 6-10
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A single DIF file of the seven records cannot be loaded onto the bot-
tom of the VisiCalc spreadsheet as shown in that figure. VisiCalc does
not contain that type of editing capability.

However, some word processing programs can be used for such pur-
poses as shown in Figure 6-11. The DIF file from the mainframe is in the
center of that figure. We could use a word processor to create two new
DIF files from that one as shown at the left and right of that figure. Each
can then be loaded separately onto the VisiCalc sheet.

For each we change the tuple count as shown. For the LEFT.DIF file
we preserve the first five tuples by deleting the last two tuples with the
word processor. We then save the new file as LEFT.DIFE.

Reload the mainframe DIF file into the word processor, change the
tuple count to 2, delete the first five tuples, and save the abridged file as
DIF.RIGHT.

Now each file can be loaded onto the desired location of a VisiCalc
worksheet.

Most word processors insert control codes of one kind or another in

their documents when they save them to a disk; however, many allow
text files to be “printed” to a disk. This is the desired action to take for

oAl 1LICS v VL pIiiilleu a QISK., 11038 15 L0 QOSIICU atiivl

these files, although even this capability does not ensure that the new
files will be free of undesired characters. The example of Figure 6-11 was
completed on an IBM Personal Computer using the Line Editor (EDLIN).
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TABLE
0,1
LEFT. DIF RIGHT. DIF
VECTORS
0,2
TYBLES
TABLE Change Tuple o1
e,1 count to 5. "
DATA
VECTORS 0,0
0 - wn
s “1.0 Change Tuple
TUPL. BOT count to 2
O 4 1,0
" " Jog"
DATA 0,442 TABLE
0,0 v 0,1
e -1,0 o
-1,0 EOT ) S
BOT 1,0 :EgTDR
1,0 TLIL" "
"JOE" 0,17 :
0,442 v \ES
v -1,0 wit
-1,0 BOT
; TA
EOT 1,0 2“0
1,0 "MARIAN" W
R 0,483 1,0
0,17 v ) BD;T
v Preserve -1,0 1,0
-1,0 EOT " "
, ! MARTHA
EOT 1,0 0,487
1,0 "NOAH" v
"MARIAN" 0,100 ~1.0
0,483 v EOT
V1 i -1,0 1,0
-1,0 EBOT TOMMY ™
EOT 1,0 0.48%
1,0 "GABE" o
0,100 v o
N -1.0 Presérve EOD
-1,0 ROT
EOT 1,0
1,0 "MARTHA"
"GABE" 0,483
0,100 v
v -1,0
-1,0 BOT
EOD 1,0
"TOMMY "
Preserve 0,487
v
{ -1,0
EOD

Figure 6-11
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Limitations of a System
Using the DIF Format

We will examine in this chapter the limitations of asystem in which
the DIF format is used. It is important to realize that limitations do not

mean negative criticisms. Instead, these observations should provide a

perspective on the whole process of exchanging data. The DIF format is
only a part of that action.

Readers should also refer to the DIF Technical Specification, Appen-
dix A, which includes a section entitled “Constraints of the Format.”
Listed there are constraints imposed on the format by its designer.

Remember that the DIF format does work. It successfully allows us
to interchange data in situations for which it was designed. The case
studies presented earlier demonstrate the wide variety of applications
and the diverse nature of the software that has the DIF format as a com-
mon link. It is this format that allowed us to develop case studies using
many prominent pieces of software.

We will discuss the limitations of the format itself, and then look at
other limitations that are at work when the interchange process occurs.

LIMITATIONS OF THE DIF FORMAT

170

The DIF format is designed for numeric data. This means that the
format is not necessarily appropriate for the interchange of non-numeric
data. In an earlier case study we created a DIF file from columns of num-
bers that were part of a word processing document. This is an appropriate
use of the DIF format. However, if we wanted to exchange the full text of
the document, the DIF format would not necessarily be usable. Data
interchange often involves a combination of both numeric and non-
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numeric data, and the DIF format may be awkward or unusable in such
instances.

In addition to numeric and textual data in a file, we may also have
unusual data that does not fit in any category. For example, in a VisiCalc
file we may have a repeating label at any entry that contains

/-
When a DIF file is created from VisiCalc, this Repeating Label becomes
- (a single hyphen)

in the DIF file.

In this case, VisiCalc makes a conversion of the data, but does so
without any guidance from the format. The DIF Technical Specification
does not contain a specification that describes what should occur with
this piece of data. Other software with unusual data formats may also
need to make a conversion when creating a DIF file and may not find
guidance from the current technical specification.

However, the specification does contain a section on defining new
value indicators which can be used to meet these unique needs. Devel-
opers of new data types are encouraged by the DIF Technical Specifica-
tion to register them with the DIF Clearinghouse.

Data must be rectangular with tuples (records) each containing an
equal number of vectors (fields). If our data contains variable length rec-
ords, we may need to do significant reformatting before we can generate
the DIF file. In addition, the DIF file in such a case will contain unneeded
overhead.

The format itself carries significant overhead, and the data being
transmitted may amount to only a small percentage of the total DIF file.
However, it is important to remember that the file is designed to accom-
plish interchange, meaning that the data may be in the DIF format only
during the exchange. The source program and the target program may
both use their own data formats, and the DIF file may be a temporary
creation used only for the interchange.

DIF does not have formal acceptance as “the” standard for inter-
change. Although informal acceptance has been strong, as evidenced by
its growing use by software producers, there are other proposed standards.
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LIMITATIONS OF SOFTWARE USING THE DIF FORMAT

The DIF format works within an environment of software, either of
purchased applications packages, or programs prepared by or for the user.
This means that limitations outside the DIF format also have an impact
on the use of the format. We will look at examples in this section.

The ability to exchange data does not imply that there is no editing
of the data required. We've seen this repeatedly in our examples, where
we had to condense data, remove unnecessary data, or reformat data. In
some instances this reformatting may be significant work.

Different programs that “create DIF files” may create different DIF
files from the same data. This applies to the Header and the Data Sec-
tions. For example, DIF files created from the same data by VisiCalc and
VisiTrend/Plot will be different. It's important to recognize that although
we are saying it is the same data, it is not the same data within the indi-
vidual frameworks of the two programs. For example, if we have 12
monthly production figures, and the names of the months on a VisiCalc
worksheet, and if we have the same data within a VisiTrend/Plot context,
the data is different for both programs, although to an outside user it is
essentially the “same” data.

Because DIF is often an ancillary capacity of the software product, it
may not be as well tested, documented, etc.,, as the main features of the
software. This is of course not a limitation of the format, but it is a reality
when we try to complete an exchange.

Disk swapping is common in data exchange and we may need to
work with many diskettes. The growing use of hard disks on micro-
computers may offer a partial solution to this limitation.

Finally, it is important to realize that a data format is only a small
part of the process of interchanging data when considered in the context
of a larger system. An interchange format does not mean that various
software packages which use the format function in a consistent manner.
One program may use a menu for user control while another uses a com-
mand language and a third functions by questioning and then accepting
responses from the user. Typing a key on the keyboard that means
“continue to the next step” in one software package may mean “cancel
this step” in another. All of these are limitations on the successful inter-
change of data, and not on the format used for the exchange of that data.
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© Copyright 1983 by Software Arts Products Corp.
All rights reserved.

Software Arts is a trademark of Software Arts Products Corp. and
Software Arts, Inc.

DIF is a trademark of Software Arts Products Corp.

TK, TK! and TK!Solver are trademarks of Software Arts, Inc.
VisiCalc is a registered trademark of VisiCorp.

VisiPlot, VisiTrend/VisiPlot are trademarks of VisiCorp.
TREND-SPOTTER is a registered trademark of Friend Information
Systems.

Limited License to Copy:

This Technical Specification is intended for the use of the
original purchaser only. The original purchaser is hereby
licensed to copy it for his own use, provided that this notice,
together with the copyright, trademark and warranty notices, are
reproduced on each such copy. Copying of this document in any
form for purposes of resale, license or distribution is prohi-
bited.

No Warranty:

This document is being published to enhance the usefulness of
DIF, a format for data interchange, as used by the VisiCalc (R)
and other programs.

NEITHER SOFTWARE ARTS PRODUCTS CORP. NOR THE DIF CLEARINGHOUSE
MAKES ANY WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT TO THE
QUALITY, ACCURACY OR FREEDOM FROM ERROR OF THE DIF FORMAT OR
OTHER CONTENTS OF THIS DOCUMENT, INCLUDING, WITHOUT LIMITATION,
ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR OF FITNESS FOR A
PARTICULAR PURPOSE, AND SOFTWARE ARTS PRODUCTS CORP. SPECIFI-
CALLY DISCLAIMS ALL LIABILITY FOR DAMAGES RESULTING FROM THE
USE OF SUCH FORMAT OR OTHER CONTENTS.

VisiCalc is a registered trademark of VisiCorp.
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1. Introduction

This document is the technical specification of DIF, a format for the exchange
of aata, developed by Software Arts Proauct Corp. It is a reference aocument
and not a tutorial. It includes a description of the DIF file organization and
structure, required items, and optional standard items. It also explains the
use of the optional standard items by specific applications. The last section
is an example of a DIF data file.

Programs should wuse defined standard items when possible. The DIF
Clearinghouse will upaate this document to describe new items as they are
defined and record their use in specific programs. Programmers developing new
software that incorporates new optional items should inform the Clearinghouse
fully about them so that they can be standardized for common use by any
program supporting the DIF format.

Programmers should remember that the program reaaing the data can be extremely
simple. The program writing the data must handle it in such a way that it can
be read by any program supporting DIF.

Within this text, upper case characters are actual values to be entered as
shown and lower case characters name the value to be entered to a field. It is
assumed that the ASCII character set 1is being used. See the section on
Definitions for a discussion of character sets.

2. Constraints of the Format

The DIF format was designed for ease of use, and, for the sake of simplicity,
certain constraints have been imposed on the format. Because D1F is not
intended to be a wuniversal representation for all data, one of these
constraints is the representation of data in tables with rows of equal length
and columns of equal length. A second constraint is that, because many users
program in BASIC, the files must be compatible with BAS1C programs. Programs
written in another language, such as Pascal, can use a set of subroutines to
read and write DIF files.

Below is a list of specific constraints on a DIF file.

1. Because some BASICs have only primitive facilities for reading and
writing strings, the convention of keeping numbers and strings on
separate lines has been adopted.

2. Two items, VECTORS and TUPLES, are required to support systems that
require preallocation of space.

3. Because some systems ao not allow programs to test for the end of a
file, a special data value, EOD, provides graceful termination to a

program.
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4. To simplify programming, there are only two formats within the
file, and all fields are predefined as character strings or
numbers.

5. Strings must be enclosed in quotes if they contain characters other
than alphanumerics.

6. The character set is restricted to the printable ASCII characters.

7. Although DIF places no explicit restriction on the length of data
strings, some systems may impose restrictions.

Since the DIF format is not meant to meet all the neeas for data
representation, it may be necessary to use multiple DIF files or additional
formats for some applications. A word processor, for example, would not use a
DIF file to store text but could use DIF files for tables of values within a
report.

3. Organization of the DIF Data File

A DIF file is a text file using the standard printable character set of the
host machine. The model for the data is a table. Fields are called vectors;
records are called tuples. Data is organized into vectors of equal length.
Each tuple consists of a row of corresponding values read across each vector.
The user determines the specific groupings of vectors and tuples. Often
vectors are treated as columns and tuples are treated as rows, but because DIF
can transpose columns and rows, the terms vectors and tuples are used instead
of the terms columns and rows.

The DIF file consists of two sections, a header section and a data section.

The header section contains descriptions of the- file and the data section
contains the actual values.

4, The Header Section

The header section is composed of header items. There are four standard
required header items ana several standard optional header items.

4.1 The Header Item

The header items describe the data organization. Each header item consists of
four fields arranged on three lines as illustrated below. The first line is a
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token1, the second line consists of two numbers, and the third line contains a
string.

Topic
Vector Number, Numeric Value
"String Value"

4.1.1 The Topic

The first line of the header item is the Topic. It identifies the header item,
and must be a token.

4,1.2 The Vector Number

The first field on the second line is the Vector Number. If the header item
describes a specific vector, the Vector Number specifies the vector being
described. If the header item describes the entire file and not one specific
vector, the Vector Number is zero (0).

4.1.3 The Numeric Value

The Value is an integer and occupies the second field of the second line,
separated by a comma from the Vector Number. If the header item does not use a
numeric value, the Value is zero (0Q).

4.1.4 The String Value

The String Value occupies the third line of the header item. The String Value
is always enclosed in quotation marks. If it is not used, the line consists of
a null string, a pair of quotations marks with no space between them.

4.2 Header Items

There are four required header items. The other header items described in this
document are standard optional header items. The defined standard items
should be used by new programs using DIF. If it is absolutely necessary, a new
header item may be defined to meet the needs of a particular program. For
details, see the section on Defining New Header Items.

1A token is an upper case string of alphanumeric characters. It is usually
short, 32 characters or 1less. See the Definitions section for more
information.
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A program may ignore all header items until it finds the header item DATA,
described below.

The following four header items are required:

4.2.1 The First Header Item

TABLE
O,version
"title"

The header item TABLE must be the first entry in the file. It identifies the
file as a DIF file. The version number must be 1. The "title" is the title of
the table and describes the data.

4.2.2 Vector Count

VECTORS

0,count
mn

The header item VECTORS specifies the number of vectors in the file.

Note: This header item must appear before header items that refer to vector
numbers. Otherwise, it can appear anywhere within the header section.

4.2.3 Tuple Count

TUPLES

0,count
nn

The header item TUPLES specifies the length of each vector (the number of
tuples). This can be used by a program to preallocate storage space for the
data. This item may appear anywhere within the header section.

Note: Programs reading the aata assume that the tuple count is correct. Some
programs may be able to generate this information only after all data has been
generated. These programs must reread the DIF file to count the tuples, and
rewrite the TUPLES item with the correct count.
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4.2.4 The Last Header Item

DATA
0,0

nn

The header item DATA must be the last header item. It tells the program that
all remaining data in the file are data values.

The following header items are optional. The programs that are known
to use them are noted with the item. For detailed information on each
program's specific wuse of the item, see the section below on
Applications Programs.

4.2.5 Vector Label

LABEL
vector#,line#
"label"

The header item LABEL provides a label for the specified vector. The line
number provides an option for labels that span more than one line, and can be
ignored by a system that allows single line labels only. The values 0 and 1
are equivalent line numbers.

Note: Some programs do not use the LABEL field. If the first vector in a tuple
contains string values, the first data value in the tuple may be treated as a
label.

Used by the VisiPlottm and VisiTrend/VisiPlottm programs.

4,2.6 Vector Comment

COMMENT
vectori, line#
"comment"

The header item COMMENT is similar to LABEL. It provides an option to systems
that allow an expanded description of a vector in addition to a label.

Used by the VisiPlot and VisiTrend/VisiPlot programs.
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4.2.7 Field Size

SIZE

vector,bytes
"

The header item SIZE provides to programs such as data base systems the option
to allocate fixed size fields for each value.

Because SIZE is an optional item, programs using SIZE must be able to read
files produced by programs unable to generate SIZE information.

Used by the CCA/DMS program.

4.2.8 Periodicity

PERIODICITY

vector#,period
"

The header item PERIODICITY provides the option of specifying a period in a
time series.

Used by the VisiPlot and VisiTrend/VisiPlot programs.

4,2.9 Major Start

MAJORSTART

vector#,start
nn

The header item MAJORSTART specifies the first year of a time series.

Used by the VisiPlot and VisiTrend/VisiPlot programs.

4.2.10 Minor Start

MINORSTART

vector#,start
"n

The header item MINORSTART specifies the first period of a time series.

Used by the VisiPlot and VisiTrend/VisiPlot programs.
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4,2.11 True Length

TRUELENGTH
vector#,length

m"nn

The header item TRUELENGTH specifies the portion of a vector that contains
significant values.

Used by the VisiPlot and VisiTrend/VisiPlot programs.

4,2.12 Units

UNITS
vector#,0
"name"

The header item UNITS specifies the unit of measure for the values in the
given vector. Name is the unit, for example meters or ft.

Used by the TK!Solver(tm) program.

4,2.13 Display Units

DISPLAYUNITS
vectori#,0
"Name"

The header item DISPLAYUNITS specifies the unit in which the values in the
given vector should be displayed. This unit may be different from the one in
the UNITS field. The values in the given vector are always stored in the unit
specified in the UNITS field, and the application program 1is responsible for
making the value conversion between the UNITS and DISPLAYUNITS.

For example, a vector might be stored in km, but displayea in the program in
miles. The UNITS field would be km, the DISPLAYUNITS field would be miles,
and the values in the vector would be in km. Any program using the vector
would have to define the conversion between km and miles to display the values
in miles.

Used in the TK!Solver program.

4.3 Defining New Header Items

If there is no standard optional header item to fulfill the specific need of a
subsystem, a new header item may be defined. Because the DIF format is
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intended for common use, new optional header items should be standardized
through the DIF Clearinghouse. They will then be added to this document.

To be accepted as standard items, new optional items must be consistent with
existing conventions.

An optional item extends the format for a specific application. Any program
reading the DIF file should be able to operate without optional items. If a
reading program requires the information provided by an optional item, it
should prompt the user to supply the missing information and not require the
item itself.

5. The Data Section

The data section consists of a series of tuples. The Data Values within the
tuples are organized in vector sequence.

Each Data Value represents one element of data in the file. The data may be
either the actual data or one of the two Special Data Values that mark the
beginning of a tuple (BOT) and the end of data (EOD) in the file.

Each Data Value consists of two lines. The first line consists of two fields
containing numeric values, and the second 1line consists of one field
containing a string value. The format is:

Type Indicator, Number Value
String Value

5.1 The Type Indicator Field

The Type Indicator is an integer that tells the program what kind of data is
represented by this value. There are currently three possible values.

-1 The data is a Special Data Value, indicating either the beginning of a
tuple or the end of data. The Number Value is zero (0) and the String Value
is either BOT or EOD. See the description below of Special Data Values.

0 The data is numeric. The Number Value field contains the actual value ana
the String Value field contains a Value Indicator. See the descriptions
below of the Number Value and String Value fields.

1 The data is a string value. The Number Value is zero (0) and the String
Value field contains the actual string value.
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5.2 The Number Value Field

When the Type Indicator is 0, the Number Value field contains the actual
value. The value must be a decimal (base 10) number. It may be preceded by a
sign (+ or -) and it may have a decimal point. It may be preceded or followed
by one or more blanks. If the data value contains an exponent of a power of
ten, the value is followed by the letter E and the signed or unsigned exponent
power of ten.

Note: This 1is the only place where DIF allows a non-integer value. Some
programs accept only integer values.

5.3 The String Value Field

The contents of the String Value field are dependent on the Type Indicator.

5.3.1 Special Data Value

If the Type Indicator is -1, the String Value is one of the two ‘Special Data
Values, BOT or EOD, and the Number Value is O.

Each tuple begins with the Special Data Value BOT (Beginning of Tuple). If a
program cannot generate a VECTORS header item before generating all data, it
can use the Special Data Value BOT to determine the number of vectors in the
file by counting the number of Data Values between BOTs when it rereads the
file. A program can also verify its position in a file by using the BOT
Special Data Value.

The Special Data Value EOD (End of Data) indicates the end of data in the
file. The EOD occurs at the end of the last tuple in the file. If the program
is unable to generate a TUPLES header item before generating all data, it can
determine the number of tuples by counting the number of BOTs before the EQOD
when it rereads the file. A program can also use the EOD Special Data Value to
detect the end of the file.

5.3.2 Numeric Value and Value Indicator

If the Type Indicator is 0, the data is numeric, and the String Value is one
of the Value Indicators described below. The Value Indicator overrides the
value.

A subsystem may define Value Indicators for its own needs. New Value
Indicators should be registered with the DIF Clearinghouse.

The Value Indicators currently defined are:

v Value - This is the String Value most commonly used with a numeric
value. The Number Value contains the actual value.
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NA Not Available - The value is marked as not available. The Number Value
is 0.

ERROR The value represents the result of an invalid calculation. The Number
Value is O.

TRUE Logical value. The Number Value is 1.

FALSE Logical value. The Number Value is O.

The String Value can be ignored in favor of the Number Value, or all values
with a Value Indicator other than V can be considered nonexistent. Quotes are
not permitted around the Value Indicator.

5.3.3 String Value

If the Type Indicator is 1, the String Value is the actual character string.
If the value is a token, the quotation marks are optional. However, if there
is a beginning quotation mark, there must be a terminating quotation mark.

6. Definitions
This section defines specific characteristics of DIF.

Character Sets This document assumes use of the ASCII character set. The
following characters are permitted:

IM(H#SR& () *a -/
0123456789:;<=>?
€ABCDEFGHIJKLMNO
PQRSTUVWXYZ[\]1"_
‘abede fghi jklmno
parstuvwxyz{|}~

(The first character in this list is a space.)

There are 95 printable characters, including the space. If the
host computer has more than 95 characters, the additional
characters must be mapped into the 95 ASCII characters to
transfer data to another machine.

Some computers permit only 64 characters. When data is
transfered to these machines, lower case characters and the
characters “{|}~ are mapped into their corresonding upper case
characters. If these transformations affect the integrity of
the data, associated documentation should specify the effect.
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Transfers between character sets should be transparent to most
users. To assure compatibility, strings should not contain
nonprinting characters.

EBCDIC EBCDIC is a binary representation of characters and is used

String Length

primarily for large IBM computers. An awareness of the
representation used 1is not essential, but if files are
transferred between machines they must be converted to the
standard representation of the host machine.

Because EBCDIC defines more than the 95 standard printable
characters, users shoula avoid the additional characters when
preparing data files on an EBCDIC machine.

Some programs place a length limit on strings that they read.
This results in the truncation of long string values. Some
systems also 1limit the length of 1lines in a data file.
Programs should support a minimal string 1length of 64
characters, but longer ones are preferable.

String Delimiters

Tokens

Some systems delimit strings with apostrophes instead of
quotation marks. When files are transferred to or from these
systems, appropriate changes must be made.

A token 1is a string consisting of upper case alphanumeric
characters. It should have a maximum length of 32 characters.
Commonly, tokens may or may not be contained within quotation
marks; however, a token that is a required string, such as a
header item topic, must be represented without quotation
marks.

Floating Point Numbers

A floating point number consists of an optional sign and a
series of digits followed by an optional decimal point. The
number may be followed by the letter E (exponent) and a signed
decimal exponent.

Note: Some systems generate the letter D to indicate a double
precision floating point number. This is not standard, but it
can be read by compatible programs within a single system.
When transfering data to other computers, the D must be
converted to an E.

7. Applications Programs

This section records the specific use of DIF by applications programs that
support it. Programmers who intend to interface with any of these programs
should note the specifies listed here. Standardized optional items used by
these applications are listed in the general section on Optional Header Items.
However, if a program uses a header item that varies significantly from the
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conventions, it is mentioned only in this section. The accuracy of this
information is not guaranteed.

7.1 The CCA/DMS Program
Published and distributed by VisiCorp.

Uses: SIZE

7.2 The TREND-SPOTTER(R) Program
Published and distributed by Software Resources, Inc.

The TREND-SPOTTER program requires that the DIF file contain either only one
tuple or only one vector.

7.3 The VisiCalc(R) Program

Published and distributed by VisiCorp.

Program created and written by Software Arts(tm).

The VisiCalc program does not generate the LABEL items. Some programs
interfacing to the VisiCalc program have adopted the convention of examining

the first Data Value in a tuple, and, if it is a string value, treating it as
a label.

7.4 TK1Solver
Published and distributed by Software Arts, Inc.

Uses: UNITS, DISPLAYUNITS

7.5 the VisiPlot and VisiTrend/VisiPlot Programs

Published and distributed by VisiCorp.

Early versions of the VisiPlot and VisiTrend/VisiPlot programs used the Number
Value and String Value incorrectly, storing the Number Value in the String
Value field. Programs exchanging data with these versions should check the

String Value. If it is not null, the string must be converted and the Number
Value computed.

Uses: LABEL, COMMENT, MAJORSTART, MINORSTART, PERIODICITY, TRUELENGTH
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I. Sample DIF File

This is an example of a DIF data file. The data in the file is
represented by the table below.

PROFIT REPORT

YEAR [SALES [COST |PROFIT

1980 | 100 | 90 | 10
1981 | 110 | 101 | 9
1982 | 121 | 110 | 1
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0,1

"PROFIT REPORT"
VECTORS ----> Header
0,4 >
nn ——==> Item
TUPLES

0,3

"nn

LABEL

1,0

IIY EARII

LABEL

2,0

"SALES"

LABEL

3,0

"COST "

LABEL

4,0

"PROFIT"

DATA

0,0

nn

-1,0
BOT

0, 1980
v
0,100
v

0,90
v

0,10
v

-1,0
BOT

0,1981 —

v

0,110

v

0,101 ---> Data
V' -—-> Value
0,9

v

-1,0

BOT —

0,1982
v
0,121
v
0,110
v

0,1

v

-1,0
EOD

The Data File
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> >

> >
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>

---------- >
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II. Sample BASIC program that writes a DIF file

This program enters student records into a file by prompting the user for a
student's name and test scores and copying the information into a DIF file.

100 REM - THIS PROGRAM CREATES A DIF FILE CONTAINING THE

110 REM - NAME AND TEST SCORES OF A GIVEN NUMBER OF STUDENTS.
120 REM - IT PROMPTS FOR A FILE NAME, THE TOTAL NUMBER OF

130 REM - STUDENTS, AND THE NUMBER OF TEST SCORES FOR

140 REM - EACH STUDENT. IT THEN PROMPTS FOR A STUDENT'S

150 REM - NAME AND TEST SCORES, AND WRITES THEM TO THE

160 REM - FILE AS A TUPLE.

1000 PRINT "OUTPUT FILE NAME:"; :REM - GET FILE NAME.
1010 INPUT F$

1020 OPEN "O",1,F$ :REM - OPEN FILE FOR OUTPUT.
1030 PRINT "NUMBER OF STUDENTS:";

1035 :REM - PROMPT FOR NUMBER OF
1040 INPUT NT :REM - TUPLES.

1050 PRINT "NUMBER OF TEST SCORES PER STUDENT:";

1060 INPUT NV ¢:REM - NUMBER OF VECTORS IS
1070 NV = NV + 1 :REM - NUMBER OF SCORES + 1.
1080 GOSUB 3000 :REM - USE SUBROUTINE TO

1090 tREM - OUTPUT DIF HEADER.
2000 FOR I = 1 TO NT :REM - OUTPUT A TUPLE FOR

2010 :REM - EACH STUDENT.

2020 T=-1:V = 0: S$ = "BOT"

2025 ¢tREM - OUTPUT BOT SPECIAL

2030 GOSUB 4000 :REM - DATA VALUE.

2040 PRINT "NAME OF STUDENT #";I;

2050 INPUT S$ :REM - GET NAME OF THIS STUDENT.
2060 T=1:V=20 tREM - OUTPUT AS STRING DATA
2070 GOSUB 4000 :REM - VALUE.

2080 FOR J = 1 TO NV-1 ¢tREM - PROCESS EACH SCORE.
2090 PRINT "SCORE #";J;

2100 INPUT V *REM - GET SCORE.

2110 T = 0: S$ = "yn ¢REM - OUTPUT SCORE AS A DATA
2120 GOSUB 4000 *REM - VALUE.

2130 NEXT J

2140 NEXT I

2150 T = -1: V = 0: S$ = "EOD" :REM - OUTPUT EOD SPECIAL DATA
2160 GOSUB 4000 tREM - VALUE.

2170 CLOSE 1 tREM - CLOSE THE OUTPUT FILE.
2180 STOP :REM - DONE.
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3000 :REM - ROUTINE TO OUTPUT HEADER.
3010 PRINT#1,"TABLE":PRINT#1,"0,1":GOSUB 3500

3020 PRINT#1,"TUPLES":PRINT#1,"0,";NT:GOSUB 3500

3030 PRINT#1,"VECTORS":PRINT#1,"0,";NV:GOSUB 3500

3040 PRINT#1,"DATA":PRINT#1,"0,0":GOSUB 3500

3050 RETURN

3500 :REM - ROUTINE TO OUTPUT A

3510 :REM - NULL STRING ("").

3520 PRINT#1,CHR$(34);CHR$(34) :REM - PRINT 2 QUOTATION MARKS.
3530 RETURN

4000 :REM - ROUTINE TO OUTPUT A DATA
4010 :REM - VALUE. T IS THE TYPE
4020 ¢REM - INDICATOR, V IS THE
4030 :REM - NUMBER VALUE, AND S$
L4oko ‘REM - IS THE STRING VALUE.

4050 PRINT#1,T;",";V
4060 PRINT#1,5$

4070 RETURN

5000 END
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III. Sample BASIC program that reads a DIF file

This program uses the output DIF file from the previous sample program to
calculate an average score and letter grade for each student.

100 ¢REM - THIS PROGRAM READS A DIF FILE CONTAINING THE
110 ¢tREM - TEST SCORES OF A GROUP OF STUDENTS, CALCULATES
120 ¢REM - AN AVERAGE SCORE FOR EACH STUDENT, MATCHES THE
130 :REM - AVERAGE TO A LETTER GRADE, AND PRINTS THE

140 ¢:REM - STUDENT'S NAME, AVERAGE, AND LETTER GRADE.

500 DIM T(100) :REM - MAXIMUM OF 100 VECTORS.

510 DIM V(100) :REM - T IS THE TYPE INDICATOR, V IS
520 DIM V$ (100) :REM - THE NUMBER VALUE, AND V$ IS
530 :REM - THE STRING VALUE OF EACH DATA
535 :REM - VALUE.

540 GOSUB 5000 ¢tREM - INITIALIZATION SUBROUTINE.

550 GOSUB 6000 ¢tREM - SUBROUTINE TO READ HEADER.

560 FOR I = 1 TO NT ‘REM - FOR EACH TUPLE,

570 GOSUB 7000 :REM - GET ALL VECTOR ELEMENTS IN
575 ¢REM - TUPLE.

580 M=0 :REM - M IS THE SUM OF THE SCORES.
590 FOR J = 1 TO NV :REM - FOR EACH VECTOR VALUE,

600 IF T(J)=1 THEN PRINT V$(J) :REM - PRINT NAME.

610 IF T(J)=0 THEN M = M+V(J) :REM - ADD SCORES.

620 NEXT J

630 M = M/(NV-1): PRINT M :REM - PRINT STUDENT'S AVERAGE

640 IF M<=50 THEN PRINT "THIS STUDENT'S FINAL GRADE IS F"

650 IF M<=70 AND M>50 THEN PRINT "THIS STUDENT'S FINAL GRADE IS D"
660 IF M<=85 AND M>70 THEN PRINT "THIS STUDENT'S FINAL GRADE IS C"
670 IF M<=94 AND M>85 THEN PRINT "THIS STUDENT'S FINAL GRADE IS B"
680 IF M>94 THEN PRINT "THIS STUDENT'S FINAL GRADE IS A"

690 NEXT I

700 CLOSE 2

710 PRINT "FINISHED CALCULATING GRADES"

720 STOP

5000 tREM - INITIALIZATION CODE.

5010 PRINT "FILE NAME";
5020 INPUT F$

5030 OPEN "I",2,F$ ¢tREM - OPEN FILE FOR INPUT.
5040 NV = 0 ¢tREM - INITIAL VECTOR COUNT.
5050 NT = 0O ¢tREM - INITIAL TUPLE COUNT.

5060 RETURN
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6000
6010
6020
6030
6040
6050
6060
6065
6070
6500
6510
6520
6530
6540
6600
6610

7000
7010
7020
7030
7040
7050
7060
7070
7080
7090
7100
7110

8000
8010
8020
8030

9000
9010
9020
9030
9040

¢:REM - READ HEADER. GET NUMBER OF VECTORS AND TUPLES.

INPUT#2,T$ *tREM - GET TOPIC.

INPUT#2,S,N tREM ~ GET VECTOR NUMBER AND VALUE.
INPUT#2,5$ *REM - GET STRING VALUE.

IF T$="VECTORS" THEN 6500:REM - CHECK FOR KNOWN HEADER
IF T$="TUPLES" THEN 6600 :REM - ITEMS.

IF T$="DATA"™ THEN RETURN

¢tREM - "DATA"™ ENDS HEADER.
GOTO 6010 ¢REM - IGNORE UNKNOWN ITEMS.
NV = N ¢tREM - NUMBER OF VECTORS.
IF NV<=100 THEN 6010 :REM - CHECK FOR 100 OR LESS VECTORS.
PRINT "TOO MANY VECTORS. PROGRAM CAPACITY 100 VECTORS."
CLOSE 2

STOP
NT = N ¢:REM - NUMBER OF TUPLES.
GOTO 6010 *REM - GET NEXT HEADER ITEM.

tREM - SUBROUTINE TO GET ALL VECTOR ELEMENTS IN A TUPLE.
GOSUB &000 :REM - GET NEXT DATA VALUE.
IF T1<>-1 THEN 9000 :REM - MUST BE BOT, ELSE ERROR
IF S$<>"BOT" THEN 9000
FOR K = 1 TO NV :REM - GET EACH DATA VALUE.
GOSUB 8000
IF T1>1 THEN 9000
T(K) = T1 :REM
V(K) = V1 :REM
V$(K) = S$  :REM
NEXT K
RETURN

SAVE TYPE INDICATOR.
SAVE NUMBER VALUE.
SAVE STRING VALUE.

:REM - SUBROUTINE TO GET NEXT DATA VALUE.

INPUT#2,T1,V1 tREM - GET TYPE INDICATOR, NUMERIC
INPUT#2,S5$ :REM - VALUE, AND STRING VALUE.
RETURN

:REM - ERROR ROUTINE
PRINT "ERROR IN FILE FORMAT"
CLOSE 2 ¢REM - END PROGRAM
STOP
END
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IV. Sample Pascal program using a DIF file

This program is a Pascal program that reads data from a DIF file into an array
and displays the results on the terminal.

{ This is a simple program which reads DIF file data into an array and
displays the results on the terminal. 1t makes use of a procedure
called "get_aif array" which handles only numeric data. It is written
for Apple Pascal 1.1 and may require modification to run on other systems. }

program dif read;

const
max _vector = 10; { maximum number of vectors }
max_tuple = 10; { maximum number of tuples }
type
vector_index = 0..max vector;
tuple index = O..max_tuple;
dif_array = array[1..max_vector, 1..max_tuple] of real;
var
in file : text; num vectors : vector_index;
fname : stringl[15]; nun_tuples : tuple index;
matrix t dif_array; code, i, j ¢ integer;
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{ "Get_dif_array" reads a DIF file and returns the file data (currently
only numeric) in an array. Also returns number of vectors and tuples
-- these must be specified in file header -- and an error code. }

procedure get_dif array (var dif file: text; var real_array: dif_array;
var nvectors: vector_index; var ntuples: tuple_index;
var return_code: integer);

const { currently defined data types }
special = -1; numeric = 0; char_string = 1; other = 2
type
header_item = record
topic ¢ string;
vector_num : vector_index;
value ¢ integer;
string value : string
end;
data_value = record

kind ¢ =1..2; { currently defined data types}
number_value : realj

string_value : string

end;

var
hdr_item ¢ header_item;
data val : data_value;
tuple, vector : integer;

{ "Read_integer" reads an integer terminated with a comma. The routine
is required because this Pascal dialect's "read" procedure recognizes
only <space>, eoln and eof as delimiters of integer values. }

procedure read_integer (var number: integer);
var s
sign, magnitude : integer;
ch : char;

begin
sign := 1; magnitude := 0; { initialize }
read (difile, ch); { get 1st character }
while ch <> ',' do { comma is delimiter }
begin
case ch of
'-' : sign = =13
IOI’I1',12l,'3!’lu',l5"'6"'7"'8l,l91
: magnitude := magnitude * 10 + ord(ch) - ord('0")
end; { case }
read (difile, ch) { get next character }
end;
number := sign ¥ magnitude { return result }

end; { read_integer }
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{ "Read_string" deletes leading and trailing blanks and strips the
quotes from quoted strings. }

procedure read_string (var str: string);

begin
readln (difile, str);
while str[1] = ' ' do { leading blanks }
delete (str, 1, 1);
if str[1] = '™ { strip quotes }
then begin
delete (str, 1, 1);
delete (str, pos('"', str),
length (str) - pos('"', str) + 1)
end
else if pos(' ', str) > 0 { trailing blanks }

then delete (str, pos(' ', str),
length(str) - pos(' ', str) + 1)
end; { read string }

procedure read_header_item (var item: header_item);

begin
read_string (item.topic); { get topic }
read_integer (item.vector_num); { get vector number }
readln (difile, item.value); { get value }
read_string (item.string_value) { get string value }
end; { read_header_item }

procedure read_data value (var value: data value);

begin
read_integer (value.kind); { get data type }
readln (difile, value.number_value); { get number value }
read_string (value.string value) { get string value }
end; . { read_data value }

begin { get_dif_array }

return_code := 0; { assume no problems }
nvectors := 0; ntuples := 0; { initialize }
repeat { read header }

read_header_item (hdr_item);
if hdr item.topic = 'VECTORS'

then nvectors := hdr_item.value { vector count }
else if hdr_item.topic = 'TUPLES'
then ntuples := hdr item.value { tuple count }

until hdr_item.topic = 'DKTA';
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if (nvectors = 0) or (ntuples = 0) { check counts }
then return_code := 1
else begin

for tuple := 1 to ntuples do { read data }
begin
read_data value (data val); { BOT 1}
for vector := 1 to nvectors do
begin

read_data_value (data_val);
if data_val.kind = numeric
then real array[vector, tuple] :=
- data val.number value
end - -
end;
read data value (data val); { EOD }
if (data_val.kind <> special) or
(data_val.string value <> 'EOD')
then return_code := 2
end

end; { get dif array }
begin { dif _read }
writeln; { get DIF file name }
write ('DIF file name: ');
readln (fname);

reset (in_file, fname); { open and point to BOF }

get_dif array (in_file, matrix, num vectors, num_tuples, code);

close (in file); { close DIF file }
case code of { display results }
0: begin
writeln;
writeln ('"', fname:15, '"', ' contains ', num vectors:3,

' vectors and ', num_tuples:3, ' tuples.');
writeln ('The data values follow in tuple order:');
writeln;
for i := 1 to num_tuples do

begin
for j := 1 to num_vectors do
write (matrix[j, 1]1:10:2);
writeln
end;
writeln
end;
1: writeln ('Error. Tuple or vector count not found.');
2: writeln ('Error. Data not properly terminated.')
end { case }

end. { dif read }
Page 22
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Appendix B

References to Published
Listings of BASIC and Pascal
Programs That Process

DIF Files

The items below have been extracted from the Bibliography on the
DIF Format in this book. These may be of interest to those writing pro-
grams to create and manipulate DIF files.

“DIF Technical Specification.” Wellesley, MA: The DIF Clearinghouse,
1983. Version DIF-0283, reprinted as Appendix A of this book, con-
tains BASIC and Pascal programs to process DIF files.

Fylstra, Dan and Bill Kling. VisiCalc User's Guide for the Apple Il and I
Plus, 16 Sector Version. San Jose, CA: VisiCorp (Personal Software),
1981. Some editions of this product documentation include an ap-
pendix with programs in BASIC to dump DIF files record by record as
stored, to print a worksheet from the data of a DIF file, and to create a
DIF file.

Hergert, Douglas. Mastering VisiCalc. Berkeley, CA: SYBEX, 1983. In-
cludes three chapters on DIF files, including numerous examples of
BASIC programs to process DIF files.

Kalish, Candace E. and Malinda F. Mayer. “DIF: A Format for Data Ex-
change Between Applications Programs.” BYTE 6, no. 11 (November
1981): 174,176, 178, 180, 182, 186, 188, 190, 192, 194, 196, 198, 200,
202, 204, 206. Presents DIF in detail including BASIC and Pascal
programs to create and read DIF files.
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Miller, David. Apple Files. Reston, VA: Reston Publishing Company, Inc.,
1982. Contains a full chapter explaining DIF files, and includes
BASIC programs to process them.

“Programmer’s Guide to the Data Interchange Format.” Wellesley, MA:
The DIF Clearinghouse, 1980. Includes BASIC programs to create
and list a DIF file. This document was included with some versions
of the documentation for VisiCalc.

Wolverton, Van VisiCalc User's Guide for the IBM Personal Computer.
San Jose, CA: VisiCorp (Personal Software), 1981. Includes an appen-
dix on DIF which contains BASIC programs that print a DIF file as
stored, print a worksheet from a DIF file, and create a DIF file.
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Appendix C

Products That Use
The DIF Format

This Appendix lists commercial software that has the capability of
using data files in the DIF format. Below are some general notes on the
information.

e These are not intended as software product reviews, nor as en-
dorsements of the application packages.

e The Bibliography on the DIF Format contains references to addi-
tional sources of information regarding some of these products.

e These products may be existing or announced |but not yet on the
market).

e Product cost and hardware availability have not been listed since
these are subject to change.

o A product that is “compatible with VisiCalc” does not necessarily
use the DIF format since VisiCalc can save files in several formats. All
products listed are believed to use DIF files.

e This information has been compiled from advertisements, press
releases, product announcements, magazine/newsletter articles, tele-
phone calls or letters to software companies, product documentation,
and the DIF Program List from the DIF Clearinghouse (see the Bibliog-
raphy on the DIF Format for a full reference).

e Trademarks are listed in the front matter of this book.

e The column headed Description/Notes contains brief comments
about the product and is not intended to be a full description of product
capabilities.
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e The addresses listed are believed to be the major source of infor-
mation about the product. In some cases, they are not the creators of the
program.

e Some products may be general purpose file handlers (for example,
communications programs) that handle DIF files in the same way they
handle any file. They are included if their product material specifically
lists DIF files.

e Because the products listed use DIF files does not mean that they
use them properly within the DIF specification.

ALPHABETICAL LISTING OF PRODUCTS

Product Vendor Description/Notes
1-2-3 Lotus Development Corp.  Incorporates spread-
55 Wheeler Street sheet, data base,
Cambridge, MA 02138 graphics, and text edit-
(617) 492-7171 ing into a single product.
Accounting Plus I1 Refer to Data Plus in
this listing.
AEN Grading System Refer to AEN Grading
and Update System Utility in this
listing.
AEN Grading System Apple Educators’ Utility program that
Utility Newsletter allows for file transfer in
9525 Lucerne Street support of the AEN
Ventura, CA 93004 (Apple Educators’ News-

letter) Grading System
for classroom teachers.

Apple Business Graphics ~ Apple Computer Inc. Graphics.
20525 Mariani Avenue
Cupertino, CA 95014
(800) 538-9696
(800) 662-9238 (CA]

Bridge Sun Microsystems, Inc. Creates DIF files from PFS
P.O. Box 1388 data files.
Ft. Lauderdale, FL 33302
(305) 368-8221
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CALCPACK

CCA/DMS DIF Interface

CHARTDIF and PLOTDIF

CHARTMAN

Chart-Master

CompuServe

Compustat Retrieval
System/DIF

Data Plus

Jini Micro-Systems, Inc.
Box 274E

Kingsbridge Station
Riverdale, NY 10463
(212) 796-6200

F/S Associates

664 18th Street

Manhattan Beach, CA
90266

The Consultant
414 Can-Data
Mt. Prospect, IL 60056

Graphic Software, Inc.
P.O. Box 367 MS-2
Kenmore Station
Boston, MA 02215
(617) 491-2434

Decision Resources
44 White Birch Road
Weston, CT 06883
(203) 222-1974

CompuServe

5000 Arlington Centre
Blvd.

P.O. Box 20212

Columbus, OH 43220

CompuServe

5000 Arlington Centre
Blvd.

P.O. Box 20212

Columbus, OH 43220

Software Dimensions
6371 Auburn Blvd.
Citrus Heights, CA 95610
(916) 722-8000

Interface program for the
JINSAM data manager
software.

DIF interface for
CCA/DMS.

Charts DIF data.

Graphics.

Graphics.

Listed here because it is
used in a case study. Also
refer to Compustat
Retrieval/DIF and
QTRAN in this listing,

Extracts COMPUSTAT II
or Value Line data and
writes it to a DIF file.

Converts data from
Accounting Plus II into
the DIF format.
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Data Sorter

Data-Trans

DB Master

DB Master Utility Pak #1

DIFmaster

DIFPLOT

The Draftsman

The Executive Secretary

FAST GRAPHS

InterCalc
P.O. Box 254
Scarsdale, NY 10583

Abt Microcomputer
Software

ADbt Associates, Inc.

55 Wheeler Street

Cambridge, MA 02138

(617) 492-7100

Stoneware Micro-

computer Products
50 Belvedere Street
San Rafael, CA 94901
(415) 454-6500

Starside Engineering
P.O. Box 18306
Rochester, NY 14618
(716) 461-1027

Strobe Inc.

897-5A Independence
Avenue

Mountain View, CA
94043

(415) 969-5130

Starware
1701 K Street, N.W.
Washington, DC 20006

Sof/Sys
4306 Upton Avenue, S.
Minneapolis, MN 55410

Innovative Software

9300 West 110th St.,
Suite 380

Overland Park, KS 66210

(913) 383-1089

Sorts VisiCalc print-to-
disk files, creating DIF
files from them.

Communications soft-
ware that allows file
transfer and conversion,
including DIF, between
microcomputers.

Refer to DB Master
Utility Pak #1 in this
listing.

Includes the ability to
exchange data between
DB Master and DIF files.

Three-dimensional
business graphics.

Reads and graphically
displays DIF files. For use
in conjunction with the
Strobe 100 Graphics
Plotter and Software.

Graphics.

Word processing package
that allows for integration
of DIF files.

“Graphic report” program.
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FileMaster 2.0

Formstemp for Business

GIRAPH

Graph

Graph 'n’ Calc

The Graphics Generator

GRAPHMAGIC

GraphPower

HealthTemp

INI Client Write-Up
System

Investor’s Interface

NF SYSTEMS, Ltd.
P.O. Box 76363
Atlanta, GA 30358
(404) 252-3302

Data Display

171 West 4th Street
New York, NY 10014
(212] 924-8167

Desktop Computer
Software
Santa Cruz, CA

Robert J. Brady Co.
Bowie, MD 20715
[301) 262-6300

International Software
Marketing

120 East Washington St.

Suite 421, University
Building

Syracuse, NY 13202

(315) 474-3400

Ferox Microsystems, Inc.

1701 N. Ft. Myer Drive,
Suite 611
Arlington, VA 22209

INI Inc.
4013 Chestnut Street
Philadelphia, PA 19104

MarketWare

P.O. Box 34647
Richmond, VA 23234
(804) 276-8577

File management system.

Refer to SpreadTemps in
this listing.

Graphics.

Refer to PFS:Graph in this
listing.

Business graphics and
calculation.

Business and technical
graphics.

Creates visual diagrams
from mathematical data.

Graphics.

Refer to SpreadTemps in
this listing.

General ledger and report
generator.

Captures Dow Jones
News/Retrieval stock
data and converts it to
DIF format.
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JINSAM

List Handler

LoadCalc

MAGICALC

MAINLINE

MDBS.QRS (Query
System/Report Writer)

MergeCalc

MICROMAGIC

Micrograph by 2Y's

Pascal DOS 3.3 Transfer
Utility

Silicon Valley Systems
1625 El Camino Real
Belmont, CA 94002
(415) 593-4344

Cypher

121 Second Street

San Francisco, CA 94105
(415) 974-5297

Artsci, Inc.

5547 Satsuma Avenue

North Hollywood, CA
91601

(213) 985-2922

Gregg Corporation
100 Fifth Avenue
Waltham, MA 02254
[617) 890-7227

Micro Data Base Systems,
Inc.

P.O. Box 248

Lafayette, IN 47902

Cypher

121 Second Street

San Francisco, CA 94105
(415) 974-5297

L.P. Sharp Associates
1200 First Federal Plaza
Rochester, NY 14614
(716) 546-7270

2Y's Associates Ltd.

Box 6733, Station I
Ottawa, Ontario, Canada
K2A 3Z4

Orange Software
293 Manley Heights
Orange, CT 06477

Refer to CALCPACK in
this listing,

Data base.

Utility program that
converts text files into
DIF files.

Spreadsheet

Mainframe access pro-
gram that passes data
from mainframe data
bases to microcomputers
using the DIF file format.

Data base manager.

Allows for consolidation,
merging, or manipulation
of multiple VisiCalc
models including data in
DIF formats.

Creates DIF files from I.P.
Sharp’s on-line databases.

Graphics and trend
analysis.

File transfer including
DIF.




208

Appendix C: Products That Use The DIF Format

PEAR PLUS

The Personal Investor

PFS:Graph

QTRAN

SMART

Smartware

speedSTAT

Remote Computing Corp.
1044 Northern Blvd.
Roslyn, NY 11576

(800) 645-3120

(212) 895-3810

PBL Corporation
P.O. Box 559
Wayzata, MN 55391
(612) 471-7644

Software Publishing
Corporation

1901 Landings Drive

Mountain View, CA
94043

(415) 962-8910

CompuServe

5000 Arlington Centre
Blvd.

P.O. Box 20212

Columbus, OH 43220

Software Resources, Inc.

186 Alewife Brook
Parkway

Cambridge, MA 02138

Cypher

121 Second Street

San Francisco, CA 94105
(415) 974-5297

SoftCorp International
229 Huber Village Blvd.
P.O. Box 29765
Columbus, OH 43229
(800) 543-1350

(513) 891-5044 Ohio

Creates DIF files from
PEAR (Portfolio Evalua-
tion and Reporting
System|; includes data
analysis.

Investment analysis.

Graphics.

Converts DIF files into a
format readable by
CompuServe planning
languages.

Investment tools.

The name used by this
company for a series of
products from a variety of
software producers that
work together by using
the DIF file format.

A family of statistical
software packages.
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SpreadTemps

Statistics with DAISY

Strobe 100 Graphics
Plotter and Software

SuperCalc

SuperData Interchange

Tax Helper

TDM/TPG (The Data
Machine/The Program
Generator)

TextMaster

T.IM. 111

SpreadSoft

P.O. Box 192
Clinton, MD 20735
{301 856-1180

Rainbow Computing, Inc.
19517 Business Center Dr.
Northridge, CA 91324
[{800] 423-5441

(213) 349-0300

Sorcim

2310 Lundy Avenue
San Jose, CA 95131
(408) 942-1727

Decision Support
Software

1438 Ironwood Drive

McLean, VA 22101

(800) 368-2022

(703) 241-8316

Pascal Systems, Inc.

830 Menlo Avenue,
Suite 109

Menlo Park, CA 94025

(415) 321-0761

N.E. SYSTEMS, Inc.
P.O. Box 76363
Atlanta, GA 30358
(404) 252-3302

Innovative Software, Inc.
9300 W. 110th St.

Suite 380

Overland Park, KS 66210
(913) 383-1089

Application templates
including FormsTemp for
Business (business forms)
and HealthTemp (health,
nutrition, etc.) that use
DIF files.

Statistical package.

Refer to DIFPLOT in this
listing.

Refer to SuperData Inter-
change in this listing.

File transfer between
SuperCalc and other
products, including the
DIF format.

Federal tax model includ-
ing all forms. Uses DIF
files. Also includes the
ability to use files from
data of The Accountant
Finance Database System.

Data base management
software with DIF
interface capabilities.

Text processor for form
letters, reports, etc.

Data management.
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TKISolver

Transfer ///

Trend-Spotter

ULTRA PLOT/D.LF./
DataGraph

ULTRA PLOT/D.LF.,/
Interface

Utility Pak #1

VC-Loader

VC-Manager

Software Arts, Inc.
27 Mica Lane
Wellesley, MA 02181
(617) 237-4000

Mind Systems
Corporation

P.O. Box 506

Northampton, MA 01061

Software Resources, Inc.

186 Alewife Brook
Parkway, Suite 310

Cambridge, MA 02138

Avant-Garde Creations
P.O. Box 30160
Eugene, OR 97403
(503) 345-3043

Micro Decision Systems
P.O. Box 1392
Pittsburgh, PA 15219
(412) 276-2387

Micro Decision Systems
P.O. Box 1392
Pittsburgh, PA 15219
(412) 276-2387

Interactive tool for solv-
ing engineering and busi-
ness problems without
programming.

File transfer between
Apple II and Apple ///.

Produces trend graphics
from data including data
in the DIF format.

Package composed of
ULTRA PLOT and
ULTRA PLOT/D.LF./
Interface that allows
plotting of data in DIF
files.

Refer to ULTRA PLOT/
D.IL.F./DataGraph in this
listing.

Refer to DB Master
Utility Pak #1 in this
listing.

Converts text files to DIF
format. Includes ability to
add LABELS to DIF files
generated.

Consolidates VisiCalc
models including DIF
format. Includes feature
to add required Header
Section items to DIF files
for use in DB Master.

Graph plotter.
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VERSAPLOT

VisiBridge/RPT

VisiCualc

VisiCalc Advanced
Version

VisiCalc Business
Forecasting Model

VisiCalc Utilities

VisiFile

VisiPlot

VisiSchedule

Spectra Soft

350 North Lantana,
Suite 775

P.O. Box 3000

Camarillo, CA 93011

(805) 987-6602

SOLUTIONS, INC.
P.O. Box 989
Montpelier, VT 05602

VisiCorp

2895 Zanker Road
San Jose, CA 95134
(408) 946-9000

VisiCorp

2895 Zanker Road
San Jose, CA 95134
(408) 946-9000

VisiCorp

2895 Zanker Road
San Jose, CA 95134
(408) 946-9000

Robert H. Flast & Co.
6 Peter Cooper Road
New York, NY 10010

VisiCorp

2895 Zanker Road
San Jose, CA 95134
(408) 946-9000

VisiCorp

2895 Zanker Road
San Jose, CA 95134
(408) 946-9000

VisiCorp

2895 Zanker Road
San Jose, CA 95134
(408] 946-9000

Graph plotter.

Report formatter for
VisiCalc data in the DIF
format.

Spreadsheet.

Spreadsheet.

Interrelated business
forecasting templates for
use with VisiCalc.

Includes a DIF sort of
VisiCalc data.

Data base.

Graphics.

Project planner.
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VisiTerm VisiCorp Communication software
2895 Zanker Road for file transfer.
San Jose, CA 95134
(408) 946-9000
VisiTrend/Plot VisiCorp Combines graphics with
2895 Zanker Road trend analysis in one
San Jose, CA 95134 software package.
(408) 946-9000
VisiWord VisiCorp Word processing. Listed
2895 Zanker Road here because it is used in
San Jose, CA 95134 the case study; however,
(408) 946-9000 it does not read or write
DIF files, other than as
text files.
VI1Z.A.CON Abacus Associates VisiCalc consolidator.
Suite 240

WordStar Connection

6565 West Loop South
Bellaire, TX 77401

Sofstar Converts a DIF file to
13935 U.S. 1 WordStar word processing
June Square format.

Juno Beach, FL 33408
{305) 627-5511
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MINORSTART, 166 (see also VisiTrend/Plot]
Multiple DIF files, 83

N

N, No Change in VisiCalc [see VisiCalc)
@NA (see VisiCalc)
Naming DIF files, 7, 17, 19

(see also Filename)
Need for standard (see Standard format)
Negative numbers, 156
Non-numeric data, 60, 76, 80, 88, 170-171
Number Value, 156, 159

(o)

Optional items in DIF format, 3, 58
Overhead in DIF files, 160, 171

P

Pascal, 4, 142, 166
PERIODICITY, 166 (see alsoVisiTrend/Plot)
Periodicity (see VisiTrend/Plot)
Personal computers, 1
PFS:Graph, 72-90, 144
=, 80
data reduction, 90
dates, 72, 80
error messages, 141
filenames, 74
identifiers, 72
invalid data, 7
multiple DIF files, 83
non-numeric data, 88
numeric data, 72
plots (illus.), 75, 82
relative data, 88
VisiTrend/Plot, compared to, 76
X-Y coordinates, 72, 76
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@PI [see VisiCalc)

Pointing the cursor {see Cursor)

Pound sign (see VisiCalc, #)

Pounding values in place in VisiCalc, 34, 37, 151-152
Print command of VisiCalc (see VisiCalc)
Print file, 101, 103, 111

Printing VisiCalc sheets in parts, 30, 31-33
Procedures for exchange, 143

Process of exchange, 147-148

Products that use DIF files, 1, 3, 3-4, 202-212
Programming DIF file usage, 3-4

R

R [see Row)
R, Relative in VisiCalc (see VisiCalc]
Reasons for DIF file use, 2
Recalculation time reduction in VisiCalc, 37-39
Reconfiguring VisiCalc sheets, 24-29
Rectangular data area, 69, 171
Repeating Label command of VisiCalc {see VisiCalc)
Replicate command {see VisiCalc)
Required items in format, 3
RETURN key, 13
same as R, 15
Rolling data from period to period in VisiCalc, 43
Row (R] save/load of DIF file, 13, 25, 88, 162
example (illus.), 14
order, 15, 157
R use in filename, 19, 145

S

Salary increment example, 129-137

Scientific notation, 156

Scrolling diskette directory in VisiCalc (see VisiCalc)
Security of data, use in VisiCalc, 35

Separate data area (see VisiCalc)

SIZE, 166

Software Arts, Inc., 1, 3

Software using DIF files (see Products that use DIF files)

SP, 19
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Special Data Values, 158-159
speedSTAT, 122
Standard format, 1, 2, 171
Stock market data retrieval, 114
[see also VALUE]
Stoneware, 99
Storage command of VisiCalc (see VisiCalc)
Storing multiple “what if..” computations, 41-42
String data, 160
String Value, 156, 158
SUPR'TERMINAL, 91
Suffix usage (see Filename)
Symbols used in this book, 6, 7
System, use of DIF files within, 4-5, 170, 172

T

Table, 163, 163-164
TABLE, 157
Technical specifications of DIF files, 3, 10, 49
Text files, 103, 122
The Executive Secretary (see Executive Secretary)
TK!Solver, 129-137

! (Action command), 135, 136

LIST SHEET, 131-132, 134

RULE SHEET, 130, 131, 134, 135

VARIABLE SHEET, 130, 131, 135
@TRUE |see VisiCalc]
TRUELENGTH, 166
Tuple (record), 157, 158, 159-162, 163-165, 166, 168
TUPLES, 163
Two-dimensional plotting (see VisiTrend/Plot)
Type Indicator, 156, 159

U

UNITS, 166

Uses for DIF files, 8-9

Utility Pak #1 (see DB Master)
Utility program, 101, 103
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Vv

V, 156
VALUE, 112, 113-114
VAX, 4
Vector (field), 157, 158, 159-162, 163-165, 166
VECTORS, 163
VisiCalc
+ 62
# 12,35
", 24
/12,13
arrow key usage, 12
Built-in functions
@ERROR, 24, 30, 162
@FALSE, 24, 162
@INT, 34-35, 142
@LOOKUP, 109
example (illus.), 110
@NA, 24, 162
@Pl, 24
@TRUE, 24, 162
C, columnwise recalculation, 35
CompuServe (see CompuServe|
copying formulas, 62
creating DIF files, 10-17
creators, 1
cursor pointing, 13
cursor positioning, 11, 17, 28,43
data entry area, 62, 66,77, 115, 142
example (illus.), 67, 78, 79
DIF file uses within a VisiCalc context, 24-48
DIF usage within, 10-48
documentation (see Documenting data exchange|
filenames (see Filename)
formats not saved in DIF files, 19-24
formulas not saved in DIF files, 19-24, 28, 30, 34, 35
justification of labels, 21, 24
listing formulas and formats, 19
loading DIF files, 12, 17, 28
MAINLINE (see MAINLINE]
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VisiCalc (Contd.)
Move command, 28
N, No Change, 30
Print command, 11, 30, 111
printing, 30, 31-33
prompt lines, 12-13
R, relative, 30
R, rowwise recalculation, 35
Repeating Label command, 21, 24, 171
Replicate command, 24, 30
scrolling diskette directory, 12
Storage command, 12-17
use to clean data file, 141-142
utility-like usage, 68, 147
versions, 10
versions not supporting DIF files, 10
VisiFile interchange, 140
VisiTrend/Plot interchange, 51-69
VisiWord exchange, 101-111
“what if...", 66
VisiFile, 140
VisiTrend/Plot, 51-69, 144, 146, 166, 172
charts (illus.), 57, 59, 61
filename, 60
increment, 52, 69
internal data format, 58
label entry becomes filename, 60
LOAD option, 56
major start date, 54, 64, 69, 70, 71, 76, 168
minor start date, 54, 64, 69, 70, 71, 76, 168
periodicity, 56, 70, 76, 168
PFS:Graph comparison, 76
SAVE option, 64
steps for exchange to VisiCalc, 58, 66
two-dimensional plotting, 52, 54, 69
VisiWord, 101-111
DISK option, 103
print file, 101
PRINT menu, 103
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w
Word processing
usage to process DIF files, 111, 147, 166-169, 170
(see also Executive Secretary)
([see also VisiWord)

Y

Year-to-date computations in VisiCalc, 46, 48
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