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by prepayment, and the tax deduction for the year if the
contract is prepaid on that date. The status figures, of
course, apply only if all payments have been made up
to the requested date.

The Tax Deduction option shows you the allowable in-
come tax deduction for each year of the contract. This
same information is provided in the contract schedule
displays; because this option gives you only the tax deduc-
tion, it is much faster. In many cases, prepayment is not
possible, but deducting the proper portion of the finance
charge is important.

The New Contract option returns to the beginning of
the program and requests the inputs previously described.
If you were really into installment contracts, you could
compute the figures for the contract on your car, then
on your TV, etc. Option 4 would enable you to enter
figures for each additional contract.

If you select option 1, 2, or 3, the program lists the
values you entered at the top of the screen, as follows:

AMOUNT FINANCED: $2,545.73
FINANCE CHARGE: §  781.03
ACQUISITION CHARGE:$ 25.00
AMOUNT OF PAYMENT:$ 92.41
NUMBER OF PAYMENT: 36
FIRST PAYMENT: 12/23/80

Below this display, the specific display for the selected
option appears. For the Contract Schedule option, the
following display is repeated for each payment:

CONTRACT SCHEDULE

AFTER PAYMENT ON 12/23/80
TOTAL PAID $ 92.41
BALANCE $ 3,234.35
PREPAY AMOUNT § 2,558.92
SAVE BY PREPAY 3§ 675.43

DEDUCTION FOR 1980 $42.22

For the Contract Status option, the initial display requests
the date, as follows:

CONTRACT STATUS
ENTER DATE:

Enter a date in the format previously described. If you
enter a date before the month of the first payment, the
following is displayed:

STATUS ON 11/30/80

TOO EARLY

On the other hand, if you enter a date later than the last
day of the month in which you will make the last pay-
ment, the following is displayed:

STATUS ON 12/1/83
PAID UP

When you enter a date during the period of the contract,
the following is displayed:

STATUS ON 12/31/81:

TOTAL PAID $ 1,201.33
BALANCE $ 2,125.43
PREPAY AMOUNT § 1,838.23
SAVE BY PREPAY § 287.20
294 The Best of 99'er  Volume 1

DEDUCTIBLE IN 81 § 451.61
IF PAID OFF ON 12/31/81

For the tax deduction option, the display is as follows:

IF YOU PAY ALL PAYMENTS
AS SCHEDULED, YOU MAY
DEDUCT FINANCE CHARGE

AS FOLLOWS:
YEAR AMOUNT
1980 3 42.22
1981 $ 415.14
1982 3 246.27
1983 $ 77.40

At the bottom of each screen, the program displays the
following message;

PRESS ENTER TO CONTINUE

OR 9 TO QUIT

For the Contract Schedule option, you get the figures
for the next payment when you press ENTER. When all
payments have been displayed, pressing ENTER displays
the list of options previously described. For options 2 and
3, which have one screen each, pressing ENTER displays
the option list.

The accuracy of the figures depends on the accuracy
of the computer. Texas Instruments claims ten digits of
accuracy for the TI-99/4A. In the case of the contract
on my 1978 Datsun, the finance company’s figures were
not exactly the same as mine. The differences were a pen-
ny or two, most likely due to differences in computer ac-
curacy. Of course, I paid the amount their computer
wanted.

Changing the Program

If you have a printer, you will want to change the pro-
gram to print the data displayed on the screen and you
will probably want to change the format as well. The con-
tract schedule can be printed in tabular form, one line
per payment, on an 80-column printer.

The program has a subroutine for each option, but you
may not want all the options; if not, you can leave one
or two out. The contract schedule subroutine begins on
line 680, and ends on line 1540. The contract status
subroutine begins on line 1560 and continues through line
2280. The tax deduction subroutine occupies lines 2300
through 2650. Each subroutine is independent of the
other two; however, the driver (lines 170 through 660)
and the miscellaneous subroutines from line 2670 to the
end of the program are required for all subroutines.

Streamlining for TI Extended BASIC

You can run the program in Extended BASIC as it is,
or you can streamline it, exploiting some of the features
of the more powerful language. The power of the
DISPLAY statement of Extended BASIC is particularly
valuable in this program.

Line 170 is a DEF statement that defines a rounding
function. A format defined by an IMAGE statement
automatically rounds fractions, and this function is used
to align decimal points in the displays. The function is
not needed if you use a specified format.

The subroutine beginning at line 2880 displays a string
at a defined point on the screen. When you use a
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DISPLAY statement with the AT option, this subroutine
is not required. Similarly, the subroutine at line 2940 adds
zeros to the right of the decimal point, where required.
It also inserts a comma between the hundreds and
thousands digit of numbers greater than 999.99. A
defined format adds least significant zeros but does not
insert the comma. If you want to use a format and give
up the comma, omit this subroutine.

To incorporate these changes, modify the program
shown in Listing 1 by performing the following steps:

1. Omit line 170 and modify line 180 as follows:
180 IMAGE** #HHH.#H

2. Omit lines 490 and 500; modify line 510 as follows:
510 PRINT USING ‘“AMOUNT FINANCED
S#HE ) UB

3. Omit lines 520 and 530; modify line 540 as follows:
540 PRINT USING “FINANCE CHARGE :$
#tds #4 FC

4. Omit lines 550 and 560; modify line 570 as follows:
570 PRINT USING “ACQUISITION CHARGE:
St AC

5. Omit lines 580 and 590; modify line 600 as follows:
600 PRINT USING ‘“AMOUNT OF PAYMENT:
S##H# 44 PMNT

6. Omit line 630 and modify line 640 as follows:
640 PRINT USING “FIRST PAYMENT: ##/##/##”
;MO,DA,YR

7. Omit lines 810, 830, and 840; modify line 850 as
follows:
850 DISPLAY AT (14, 17):USING “‘##/##/##:
CMO, DA,CYR

8. Omit lines 880-910; modify line 930 as follows:
930 DISPLAY AT(15, 17):USING 180:TOTPD

9. Omit lines 950-990; modify line 1000 as follows:
1000 DISPLAYS AT(16, 17):USING 180:BAL

10. Omit lines 1080-1110; modify line 1130 as follows:
1130 DISPLAY AT(17, 17):USING 180:PREPAY

11. Omit lines 1140-1170; modify line 1190 as follows:
1190 DISPLAY AT(18, 17):USING 180:SAV

12. Omit lines 1280-1310 and 1330; modify line 1340 as
follows:
1340 DISPLAY AT(20,1):USING “DEDUCTION FOR
19## S#HH .4 :CYR,ADED

13. Omit lines 1430-1460 and 1480; modify line 1490 as
follows:
1490 DISPLAY AT(20,1):USING *‘DEDUCTION FOR
1984 S###4 .44 :CYR,ADED

14. Omit lines 1830 and 1840; modify line 1850 as follows:
1850 PRINT USING “TOTAL PAID §  ###i#.##
> TOTPD
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15. Omit lines 1880 and 1890; modify line 1900 as follows:
1900 PRINT USING “BALANCE St #8°
:BAL

16. Omit lines 1970 and 1980; modify line 1990 as follows:
1990 PRINT USING ‘“PREPAY AMOUNT $ #i##H#H ##
. PREPAY

17. Omit lines 2000 and 2010; modify line 2020 as follows:
2020 PRINT USING ‘‘SAVE BY PREPAY $ ###H ##
7:SAV

18. Omit lines 2140 and 2150; modify line 2160 as follows:
2160 PRINT USING “DEDUCTIBLE IN ## $ ####4 .#4
:SYR,DEDUCT

19. Omit lines 2440 and 2450; modify line 2430 as follows;
2430 PRINT USING ‘1944 ShH#HE HH
:DYR,DED

20. Omit lines 2590 and 2600; modify line 2580 as follows:
2580 PRINT USING ‘“19## Saunis 4>
:DYR,DED

21. Omit lines 2690-2710 and modify line 2720 as follows:
2720 DISPLAY AT(23,1):“PRESS ENTER TO
CONTINUE”

22. Omit lines 2730 and 2740; modify line 2750 as follows:
2750 DISPLAY AT(24,1):“OR 9 TO QUIT”

23. Remove references to function RND2 in the following
lines:
1050 SAV=RUL 78 (AFC)
1270 ADED =DEDUCT/DEN*FC
1400 SAV =X
1420 ADED = DEDUCT/DEN*FC
1940 SAV =RUL 78(AFC)
2130 DEDUCT = DEDUCT — RUL78(FC)
2200 SAV =1/DEN*AFC
2420 DED =RUL78(FC)
2510 DED = NP/DEN*FC
2570 DED = RUL78(FC)
2640 DED = 1/DEN*FC

The subroutine beginning at line 2810 is not required if an
ACCEPT statement is used to input the character. Omit
line 2770 and modify lines 2760 and 2780 as follows:

2760 ACCEPT AT(24,14):SEL$
2780 IF SEL$="“9"> THEN 2800

And don’t forget to omit the subroutines (lines 2810-3070).
Extended BASIC allows further compression by putting
several statements on the same line and by using statements
in IF-THEN-ELSE statements. However, the changes I have
suggested provide a significant reduction in the size of the
program.

With this program in your computer, you have all the
secrets of the Rule of 78 at your disposal. Your computer
will tell you everything you ever wanted to know about an
installment contract, but didn’t ask because you would not
have been told.

e
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routine at line 4150 was used to get a hardcopy print-out
of screen displays for this article. This portion (lines
4150-4260) can be deleted without affecting the opera-
tion of the program.

Computerized Phone Dialing

Now let’s look at Touch-Tone dialing with the
TI1-99/4A. Since the telephone company prohibits direct
connections to the phone line of any user equipment not
approved by the FCC, the method we will have to use
involves simple proximity: Placing the microphone from
the phone handset in the front of the monitor speaker
dials the phone without any direct connection to the
phone lines.

Briefly, the Touch-Tone system of telephone dialing
operates by sending a specific pair of audio frequency
tones over the voice channel of the phone line for each
digit. The switching circuits at the telephone facility
decode the tones and actuate the appropriate circuits to
make the connection. The tone pairs consist of a low fre-
quency group (697-941 Hz) and a high frequency group
(1209-1477 Hz) as shown in Figure 1. For example, to
dial the number 5, we have to send the audio tones at
770Hz and 1336 Hz simultaneously for a sufficiently long
time to be recognized by the switching circuits. There
should also be a sufficient gap between digits for each
digit to register individually. Although a 40 millisecond
signal duration followed by a 40 millisecond silence
should theoretically be adequate, a 150-200 millisecond
signal duration and a gap of about 100-150 milliseconds
is required for reliable operation with this system.

With the CALL SOUND (duration, frequency 1,
volume 1, frequency 2, volume 2) command of TI
BASIC, the TI-99/4A can generate the dual tones of
Figure 1. In doing this, however, an interesting problem
arises: If we examine the monitor’s output on an
oscilloscope, we can observe that the so called ‘‘pure
tone’’ from the computer is, in fact, a square wave and
not a sine wave. By Fourier analysis, the square wave can
be decomposed into its constituent sine waves. (Interested
readers can refer to any elementary book of calculus for
the details of the analysis.) To be specific, the output from
CALL SOUND (100,500,1) is a square wave of 500 Hz
for a 100 millisecond duration at the volume level 1. This
is a combination of sine waves at 500 Hz, 1500 Hz, 2500
Hz, and so on. This can pose a problem when we try to
dial the first two members (i.e., 698 Hz and 770 Hz) of
the low frequency group. The third harmonics of these
frequencies, namely, 2091 Hz and 2310 Hz, are also
recognized by the switching circuits, resulting in the re-
jection of the signal. The third harmonics of 852 Hz and
941 Hz seem to be outside the frequency response of the
switching circuits and pose no problem.

There are several ways we can overcome this problem
when dialing the digits 1 thru 6. One very simple and in-
expensive way is to use a passive low-pass filter with a
cut-off frequency of about 1.5 KHz in the audio line to
the monitor, thereby attenuating the higher frequencies.
Figure 2 shows a block diagram for the installation. The
circuit for the filter (which I built for less than five dollars)
is shown in Figure 3.

Copyright © 1983 Emeraid Valley Publishing Co.

HOW TO USE THE PROGRAM

Initial Set-Up

With the choice of N (for NO) for the Load Data op-
tion in Display 1, the program has you select either the
Phone Directory or Household Inventory option. (If your
choice was Y, and you loaded a file, one of the data
elements on the file tells the program which option to
branch to.) You then key in the data file, guided by the
input prompts. The phone number can be entered with
spaces and parentheses, if desired. The most recent en-
try can be re-entered by pressing R for the name (or item).
You can terminate by pressing E for EXIT; this causes
the data to be sorted and returns you to the master selec-
tion list (Display 3).

Load Previous Data File

To load a previously stored data file, we select Y for
the Load Data option and follow the screen displays to
operate the cassette player or disk. When loaded, the
name of the data file, its size and the date of the previous
revision will be displayed (Display 2); the program will
then return you to the master selection list (Display 3).

High Frequency 1209 1336 1477
Low Frequency Group Hz Hz Hz
Group
697 Hz 1 2 3
770 Hz 4 5 6
852 Hz 7 8 9
941 Hz * o] #

Figure 1. Basic Frequencies for the Two-Tone System
of Telephone Dialing

1.5 K Hz
Low Pass
Filter
Audio
input
~ Video In
T1-99/4
T| Monitor Console

Figure 2. Schematic Layout of Filter Location

400 OHMS 10 Milli Henry

AW TTOT

Signal
input %?5

10 Milli Henry
o ({11 R >

- Signol
5100 OHMS  OQutput

AAAAAA

o
— 2 Micro Farads

— 1

Figure 3. Circuit Diagram of the Filter

Note: On many touch-tone phone systems this filter will not be
needed for correct dialing. We suggest you first try without it—Ed.
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LOAD DATA? (Y/N)
PHONE BOOK? (Y/N)
ENTER
E TO EXIT
R TO REENTER
NAME:DOE ")
PHONE: 987 6543 )
STREET:4321 NORTH SOUTH ST
CITY & ZIP:HOLLYWOOD; CA99888 )
MISC:JOHN; DATE OF BIRTH JAN )
11921; WIFE MARY; CHILDREN
JOE : SUSAN; WEDD ANNIV FEB

25; D

I<lz

LOAD DATA (Y/N} Y

ENTER

1. CsS1

2. DISK 1

3. OTHER

* REWIND CASSETTE TAPE cs1
THEN PRESS ENTER D

* PRESS CASSETTE PLAY Ccs1
THEN PRESS ENTER D

INVENTORY — 1
LSI1ZE(3800)=1628
LAST UPDATE: MARCH 26 81

PRESS

1 —TO ADD MORE DATA

2 —TO ALTER THE DATA

3 —-TO DISPLAY THE DIRECTORY
4 — TODISPLAY ONE ENTRY

5 — TO USE THE DATA

6 — TOSTORE DATA FILE

7 — FOR PRINTER LISTING

8 — TO END PROGRAM

*** UPDATE DIRECTORY ***

DISPLAY 1 INITIAL SET-UP

Note:

) = pressing ENTER,
after the user’s response

DISPLAY 2 LOAD PREVIOUS
DATA FILE*
(FOR OPTION 1)

* OPTION 2: ENTER F{LE NAME

OPTION 3: ENTER DEVICE NAME:

DISPLAY 3 MASTER SELECTION LIST

WHICH ONE; DOE D

ENTER
NEW DATA AT CURSOR
‘D' TO DELETE THE ITEM
‘ENTER’ FOR NO CHANGES

DOE?

987 6543; (424) 987 6543 D

4321 NORTH SOUTH ST?
HOLLYWOOD; CA99888?

JOHN; DATE OF BIRTH JAN 1 19
21; WIFE MARY; CHILDREN JOE
$SUSAN: WEDD ANNIV FEB 25;? D

1. ARPACI JOE 321 1234
2. DOE (424) 987 6543
3. DOE MARY (424) 789 3456
4. MOORE N. 578 657 8901
5.NORTON P, 356 4473
6. OHSHIMA 368 8714
7. SASTRY M. 765 2345
8. SHIELD B. 654—789 4532
9. SHYAMALA 206 6808
0.SUBBAIAH (213) 356 4473
1. WONG V, 256 3902
PRESS ANY KEY TO CONTINUE

WHICH ONE? DOE
DOE
(424) 987 6543
4321 NORTH SOUTH ST
HOLLYWOOD; CA99888
JOHN; DATE OF BIRTH JAN 1 19
21; WIFE MARY; CHILDREN JOE
& SUSAN; WEDD ANNIV FEB 25;
PRESS

E TO LIST UP

X TO LIST DOWN

S TO SEARCH MORE
PRESS ANY KEY TO CONTINUE

DISPLAY 4 DATA ALTERATION

DISPLAY 5 SHORT FORM
DIRECTORY

DISPLAY 6 SINGLE ITEMDISPLAY

DOE
(424) 987 6543
4321 NORTH SOUTH ST
HOLLYWOOD; CA99888°
JOHN; DATE OF BIRTH JAN 1 19
21; WIFE MARY; CHILDREN JOE
$ SUSAN; WEDD ANNIV FEB 25;

1(424) 987 6543

PRESS

R TO REDIAL

S TO START STOPWATCH

N FOR NEW NUMBER

PRESS ANY KEY TO CONTINUE D
PRESS

R TO REDIAL

S TOSTART STOPWATCH

N FOR NEW NUMBER
PRESS ANY KEY TO CONTINUE §
HOLD DOWN
R TO DIAL AGAIN
ANY KEY TO CONTINUE

00:55

TOTAL COST OF ALL THE ITEMS

$3893533353333858$$
$

s s
s $
] 7450.4 ]
s s
s s
$ 1
[ 1

$35553353835538%93

PRESS ANY KEY TO CONTINUE

ENTER 1.CS1
2. DSK1
3. OTHER

YOUR CHO!CE?
TODAY'S DATE: MARCH 7 1881 D
DIR, NAME: PHONE BOOK —1 D

* REWIND CASSETTE TAPE Ccs1
THEN PRESS ENTER
* PRESS CASSETTE RECORD CS1

THEN PRESS ENTER 2
* PRESS CASSETTE STOP cs1
THEN PRESS ENTER 2

DISPLAY 7 PHONE DIALING AND
STOPWATCH

DISPLAY 8 TOTAL COST OF
INVENTORY

DISPLAY 9 SAVE DATA FILE
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Master Selection List and Its Functions

The master selection list (Display 3) provides access to
the program’s various options. A banner (***UPDATE
DIRECTORY***) will be displayed if there has been any
alteration of the data file since the last update. This
should act as a constant reminder to save the revised ver-
sion of the data on a cassette or disk. The different op-
tions of the master selection list are as follows:

Option 1: Select this to add any new entry to the data
file. This leads to the data entry of Display 1.

Option 2: This leads to Display 4. You can access any
individual entry by its serial number in the directory (from
display 5) or by a string search. Here, entering a null
string (i.e., just pressing the ENTER key) for any category
will leave it unaltered.

Option 3: This displays a short form of the directory
as in Display 5. The display stops when the screen is fill-
ed. Pressing any key causes the remaining data to be
displayed, or returns you to the master selection list if
no more data is to be displayed.

Option 4: This produces a complete listing of a single
entry (Display 6), selected by its serial number in the direc-
tory, or by a string search as in Display 4.

Option 5: This allows the program to use the data files
when dialing/redialing in the Phonebook option, or to
obtain the total purchase cost of the inventory in the
Household Inventory option. If you are in the Phonebook
option, the program will advance to Display 6. If you
approve the display by pressing any key other than E,
X, and S, the computer dials the displayed phone number.
In the beginning, you may have to adjust the volume con-
trol of your TV set or monitor for proper operation. The
digits will be displayed one by one as they are dialed. If
the total number of characters in the phone number is
greater than or equal to 10, the routine recognizes it as
a long distance call, and dials 1 at the beginning (Display
7). After getting familiar with the operation, you may
want to reduce the time periods assigned in the CALL
SOUND statements in lines 3540, 3580, 3590. You can
redial the number by pressing R, start the stopwatch by
pressing S (and quickly releasing the key), or select a new
number using the choice N. Any other key (including a
prolonged pressing of S) terminates the dialing session
and the master selection screen will be displayed.

With the selection of S, the stopwatch routine on line
3700 is activated. The elapsed time is displayed at the
lower right-hand corner (Display 7). You can control the
accuracy of the stopwatch by adjusting the time delay
constants of the DATA statement in line 3320. Holding
down R starts the dialing procedure all over again; press-
ing any other key returns you to the master selection list
(Display 3).

In the Household Inventory option, choice 5 of the
master selection list will cause the program to calculate
the total purchase cost (Display 8) for all the items in the
data file. There’s no adjustment here for inflation. This,
however, could easily be done. For example, you could
key in the consumer price index into the data file at the
time of an item’s purchase and scale the purchase cost
with the current index when evaluating the SUM (in the
routine on line 3150). I felt, however, that this procedure
would be rather involved for day-to-day use.

Option 6: This permits storing the data file on either
cassette or disk. The computer asks (Display 9) for the
title of the data file and the date of revision for future
reference. This information will be displayed when you
re-load the data for another session.

Option 7: This produces a hardcopy listing (with nine
complete entries per page) on either the TI thermal
printer, or a printer connected to the RS232 interface.
The computer first asks you to verify that either the ther-
mat printer or the RS232 interface is connected in order
to avoid the File-Error termination. As a precaution,
always SAVE the updated file on cassette or disk (op-
tion 6) prior to printing.

SUMMARY AND FINAL REMARKS

This program is capable of performing a wide variety
of functions. We have seen how to use it to maintain a
computerized phone directory and dial your phone
automatically, as well as to maintain very flexible data
files for day-to-day use in the home. Typical applications
include an inventory of household valuables, a record of
credit cards and bank accounts, lists of author/subject
references for research, recipe files, etc. Some of the in-
dividual subroutines (in particular, the sorting routine and
the stopwatch routine) should also be useful in many
other applications. The program, as presented here, is
contained within the standard 16K TI BASIC. A version
in Extended BASIC to access the additional 32K RAM
should give the program an even broader scope.
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bines it with the second word (RIGHT). We don’t know
how much, so we make a wild guess of, say, 34. What we
want is to truncate the AD from READ and combine that
sound with RIGHT. As soon as you press ENTER this time,
the TI-99/4A will say the new word for you.

SAY AGAIN? (Y OR N)

Here you can answer the question with Y as many times
as you like to check the sound of the new word. After hear-
ing enough of it, enter N.

SAY AGAIN? (Y OR N} N
1 - CHANGE SOME MORE
2-BACK TO MAIN MENU

If you don’t think the new word sounded quite right, type
1 and press ENTER.

TRUNCATE HOW MANY BYTES?

This time type 55 and press ENTER.

Listen to the word as many times as you like. With 55
bytes truncated, it sounds to me close enough to use. When
you are satisfied, return to the main menu.

+ + + WORD BUILDER + + +
ENTER NUMBER OF YOUR CHOICE
1-JOIN TWO WORDS
2—PRINT SPEECH DATA
3—-STORE NEW WORD ON DISK
4—EXIT

Here we are back at the ranch. Let’s print the data for
our new word by selecting option 2. Don’t forget to press
ENTER. (I'm not going to remind you about that anymore
"cause you’ve got the ENTER key down pat.)

ENTER THE WORD WHOSE DATA YOU WANT TO

PRINT — -
?

After you enter REWRITE and press the you-know-what,
the printer will output what you see in Listing 1. It didn’t
work? Well your printer must be set up differently from
mine. Go to Listing 4 and modify line 870 of Verbose (the
OPEN statement for the printer) to match your setup. If
you don’t have a printer, delete lines 870 and 1070. Also
modify lines 940, 950, 990, and 1060 by deleting the ““#1:”’
of each print statement. Now, instead of going to the printer,
everything will go to the screen of the T1-99/4A. The last
change is to enter this line:

1070 INPUT F$

Now it will stay on the screen (so you can copy it on paper)
until you press ENTER.

Look over Listing 2. This is a sample TI BASIC program
that shows how the DATA statements for Verbose can be
used. You will note the DATA statements for the word
REWRITE are entered in lines 360-490 of Listing 2. Lines
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280-330 build the string E$ which will cause REWRITE to
be spoken. The FOR-NEXT loop here is terminated when
the last byte is read. The loop counter limit (133) was the
number of bytes printed out for REWRITE by Verbose.
The subroutines SAY and SPGET are explained in the
speech synthesizer manual.

+ + + WORD BUILDER + + +
ENTER NUMBER OF YOUR CHOICE
1 - JOIN TWO WORDS
2—PRINT SPEECH DATA
3-STORE NEW WORD ON DISK
4 -EXIT

It is very tiring to enter all those DATA statements of
the previous sample program. For those of you with a disk
system, an easier method of saving and using words from
Verbose is available with option 3. Go ahead and select it
now.

PUT THE DISK WITH “WORDS”
FILE IN DRIVE ONE.
PRESS ENTER WHEN READY

The disk on which you wish to keep your new vocabulary
words should now be placed in disk drive 1. The words that
will be saved will be appended to a file called WORDS on
this diskette. See line 1160 of Listing 4 for the OPEN state-
ment for this file.

PUT THE DISK WITH “WORDS”
FILE IN DRIVE ONE.
PRESS ENTER WHEN READY

ENTER THE WORD WHOSE DATA YOU WANT TO

SAVE — —
?

Enter the word REWRITE to save. The disk drive will
run and then Verbose will return to its main menu. Use this
option to save a few more words that you choose. Then
run the Spelling Test Game in Listing 3 using the resultant
WORDS file.

The Spelling Test Game program will accept up to 20
words for the WORDS file. It then speaks each word, checks
the spelling that is input, and keeps score. Any children in
your home should find it useful for spelling drill.

Study Listing 3 and notice lines 230-270. The WORDS
file has a pair of strings for each word saved. The first string
contains the spelling of the word. The second string con-
tains the actual speech data.

As mentioned earlier, the program listing for Verbose is
Listing 4.

A final note of caution: Once you start that TI-99/4A
talking, BEWARE—you may have trouble getting a word

in edgewise. . .
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| SPRITER

Main

e P oS—

1 ol & 2 3 4
ii0 Fhaf.: OLD [I LW & SAVE RECORD
OPTIONS FILE “ESITE CODES OUPUT
170-210 220.270 280-420 430-500
_V______J____l______
CASTER ' DRAWER °'
1260-1370 520-980
Order of /R
Subprogram 311 3.2 3.1.3
CALLS EXPANDER ADDPIX SCREEPT
{ 1130-1250 | | 990-1120 | | 1380-1420

Order ol Program E i >

How Spriter Works

Space does not allow a line-by-line description of Spriter
(see Listing 1). But for those interested in exploring the in-
tricacies of the program, I have provided a road map in the
form of a structure diagram (Figure 1). Functions identified
within the main program are depicted as boxes above the
dashed line; those identified with subprograms are below
the dashed line. The order of program execution in this
figure is from left to right, and the order of subprogram
calls is from top to bottom. The program line numbers to
which these various functions refer are listed at the bottom
of each box.

The main task of drawing a series of sprite figurines is
under the direction of Function 3 (Draw & Save Sprite

Listing 1
1100 IR|EM| [#[% % %% % 5|5 % [ Lo |55 Loe [ Do [ [ ]2 [
1(1|0] |R[E * PR|I|T|E *
1{20] IRE d |k |hlim|mimln ke i e e
130“35
1/4/0] |RIE
1|5{0] IRE
1/6/0] {C|A[L|L| [CHA[R|SIE|T FlORR| [I|=/9/6 |T 143
C|A|L|L| [CH|AR|(]I], ) NEX|T| |1
1;7|0{ |1|N|P[U|T| |"| [D|O| |YiO[U| HIA|V|E| |A| IT|HIE[RMIA|L| P(R|I|N
TER{({Y|/|N]}[?|"]:|T|P|$
1igle| [p1 CHAs(SO),Iﬂs(SO)
19|0| |1|N|P[U|T! |“|DlO] [YIOlU ANTLTO 1(N\P\U|T| |&| |F|I|L|E
O|F| |C/H|ARIAICIT|ER|S| |F|RIO T|A[PIE| IOJR D|1|SK
(Y /N p2 e |RNIS| [ie| [1IF| [AIN|S|<|>|“[Y|“| |T/HIE|N| |2(8
[}
2|0|0] |D(1;S|P|L|A|Y| |A[T|((2(8],1])|:|"|F|1|L|E| |N|AME|" AC
CIE\P|T! |A|T|((2/8],|1/1])[S|1|Z|E|(|1|0|)|VIA|L|1{D|A|TE|( [UAL
PHIA[, D|1IG|1|T|}|: [N|AM|$ I|F| |PIO|S|(INJAMIS|, "
|1} |<[>/@} |TH|E|N| |2/0]0
2110 IPR|I|N|T| |“|E|N]T|E[R] |*[1]’| |FIO|R| |T/AIPIE
'12*} FIO/R| [D|1|S|K tief (1INPIUIT (|1(/|2
1?7 |AINIS
2{2/0| [1|F| |A|Ni$|=|"[1i"| |TH|EN| |@[F|1|L|E|$|=|"|CiS|1|"| |E[LIS|E
1(F| |AN|$i=("|2|"| |THIE|N| |@|F|1|L|E|$|=["IDISIK[1].|"|&N|AM
$| |[E|L|S|E] [GIO[TIO| |2|1|@
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Codes). The task of initializing the work area and handling
individual figurines and their models is directed by sub-
program Expander, which constructs this model when given
the pattern identifier for the figurine. After this, Drawer
directs changes in the model display according to the user’s
keyboard inputs. Then it calls upon subprogram Addpix
to make the corresponding changes in the pattern identifier
for the figurine that is being drawn. When the figurine is
complete, Drawer will call subprogram Screept to output
the model on the thermal printer (if this option is chosen).

A Demonstration Program

After you generate cassette or disk data files of figurine
pattern-identifiers with Spriter, you are ready to incorporate
these into an animation sequence within a program. The
short demonstration program (Listing 2) is a very simple
example. This program is in effect a continuous loop pro-
jector that sequences through a series of sprite figurines to
produce animation of the sprite that is moved across the
screen. After the program reads the pattern identifiers from
cassette tape or disk, it goes into the animation loop. You
can stop the looping by pressing SHIFT C (on the 99/4)
or FCTN 4 (on the 99/4A).

Keep in mind that this program is just a very simple
demonstration of the sprite animation technique. You can
use it to study the figurines files created by Spriter, and
perhaps as a starting point for writing more elaborate sprite
animation programs that are more apt to your specific ap-
plications [We’ve also included an additional program
(Listing 3) that incorporates DATA statements for those
wishing to get a feel for the animation process before work-
ing with Spriter.—Ed.] @
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SC -Map background color
mC -Map color (blue or green)
C(1-5) -Map class colors

V(1-50) -Values of each state to be mapped
TT$ -Map title

X1 -Limit for class 1

X2 -Limit for class 2

X3 -Limit for class 3

X4 -Limit for class 4

K(1-5) -Character sets

S(1-5) -ASCII character identifiers
SN$(1-50) -States’ names

NN -State’s number

Figure 2 -Principal variables used in mapping program.

After the data are entered, the main program directs
the flow to a simple bubble sort subroutine, where the
data values are sorted into ascending order. The data
values are then classed, and the class limits are selected
in the Class Limits section. There are a number of ways
in which data may be classed. This program will class the
data values into quintiles—that is, into five classes each
having the same number of values. As the data set has
been arrayed in ascending order, the values of the class
limits are computed rather easily.

Program flow is next directed to printing. With the
TI-99/4A and the BASIC language supplied with the
standard computer, printed ASCII characters must be
displayed before the color graphic blocks are called on
the screen. Otherwise, scrolling will move the color
graphics off the screen. The Print Legend and Title
subroutine displays the classed values and user-chosen
title on the lower portion of the screen.

State Plots is next. Each state is assigned an ordinal
number based on its alphabetical rank (1-50). As each
state is encountered, flow is directed to a subroutine,
Class Check, in which the state’s ordinal number is used
to determine which color the state should be.

Outlines of the states are not variable, but the color
(symbolization) varies, of course, depending on the class
in which each state falls. Flow continues until each state
has been displayed on the screen. A color graphic block
is displayed adjacent to the printed legend values at the
bottom of the screen. The program ends with a GO TO
statement (line 3940); the screen will display the map un-
til the user presses SHIFT C or FCTN = to BREAK
program.
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Figure 3 - The graphic blocks used to identify the shapes of the
states in the choropleth map program. Each block's
color is generated with the CALL COLOR command.
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Mapping on the TI-99/4A

The color graphic capabilities of the TI-99/4A include
a screen which is divided into 32 columns and 24 rows,
each block of which is addressable by a row and column
identifier in the CALL HCHAR and VCHAR com-
mands. Any of 16 colors (including transparent) can be
specified. Further resolution is possible by using the
CALL CHAR command, with which the user can specify
the ““on’’ and “‘off”’ condition of 64 dots in each graphic
block, through the use of hexadecimal codes. The pres-
ent program utilizes only the 32 X 24 resolution screen,
and does not develop the refinements of the shapes of
the states that are possible with the CALL CHAR com-
mand. The blocks used to identify the states are illustrated
in Figure 3. Although only an approximation is achiev-
ed with this resolution, the shapes resemble fairly well
the individual states, and relative area is proportional to
real geographical areas. Other users may wish to modify
these (although I suspect that the 16K RAM will be tax-
ed if they do).

The Choice of Color Symbolization

As mentioned previously one standard, acceptable way
to symbolize the areas on choropleth maps is to vary the
lightness or darkness of one color, in accordance with
the values represented. Classes having higher values are
rendered darker, and the lower-valued classes lighter. For
this program, the highest class is black, the lowest class
white, and the three intermediate classes are in three
shades of green or three shades of blue. The TI-99/4A
can display 15 different colors, and fortunately there are
three different greens and blues, each ranging from light
to dark. Symbolizing the color classes in this manner bet-
ter shows the total form of the distribution over the map.
The map reader gets a better idea of the continuously
changing nature of the spatial attributes of the data.

Program Enhancements

You can make any number of useful changes to this
program. You may wish to provide alternate ways of
classing the data (e.g., quartiles, equal steps, standard
deviations, or others), to add new subroutines, or to enter
your own classes. A different color for each class could
be used in the color symbolization. The variable C(1-5)
need only be changed to conform to the other color code
options used by the TI BASIC. With small changes, data
sets could be input from external files rather than from
the keyboard. This would be especially useful in
classroom settings, where census or other data from
previous years (and other geographical data) can be com-
pared with present patterns.

Computer-aided instruction (CAI) which uses inquiry
questions generated by the spatial distribution seen on
the screen could also be added to this program.
Geographical concepts could be brought out in this man-
ner, and students could easily test hypotheses.

One most intriguing enhancement would be to in-
troduce animation (dynamic cartography) to the pro-
gram. Various data sets could be read (from files) and
displayed in fairly fast sequence to produce a dynamic,
changing image of the geographical distribution. For ex-
ample, different population densities from 1850 to 1980
would show the steady drift of our population from east
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to west; a temporal set of sales (or income) performance
data would be of interest to marketing analysts. One ad-
vantage of all computer mapping is its ability to show
the dynamic qualities of geographical data. This capabili-

ty is possible on the versatile TI-99/4A.
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Maximum Discharge:

Roughness Factor:

The discharge, in cubic feet per
second, when equilibrium is
reached. See Figure 2.

A coefficient that characterizes
the resistance to flow of a par-
ticular surface type.

Length: Distance, in feet, in the direction
of slope, on which overland flow
occurs. See Figure 3.
Slope: See Figure 3.
Width: Distance, in feet, perpendicular
to the length, on which overland
flow occurs. See Figure 3.
LT nu«nmn———-{
TME SLOPE = ¥/X
Typical Overland Flow Hydrograph
Figure 2 Figure 3
Operating Instructions
Step 1: Insert the cassette into a recorder, type: OLD

Step 2:

Step 3:

Step 4:

OPTION 1.

OPTION 2:

CSI1 and press ENTER. The computer then

displays directions for loading the tape.

When the cursor appears, type RUN, and press

ENTER. When the title screen appears, press

any key. Then select the screen or thermal

printer as the device for output from the

program.

After choosing the output device, the computer

asks for the input data needed to compute the

overland flow hydrograph. Type in the data re-

quested and press ENTER.

After all data is entered, the computer will

generate a hydrograph and display the menu.

Select one of the following options:

1. DISPLAY DATA (GIVEN AND
CALCULATED).

2. DISPLAY HYDROGRAPH.

3. COMPUTE ANOTHER HYDROGRAPH
AND COMPARE.

4. REDIRECT OUTPUT.

5. ENTER NEW PROBLEM.

6. END PROGRAM.

After completing any of options 1 through 5 the

computer returns to the menu.

DISPLAY DATA (GIVEN AND
CALCULATED)—If you select option 1,
the computer will display the input data
that you entered and the calculated values
for equilibrium time and maximum
discharge.

DISPLAY HYDROGRAPH—If you
select option 2, the computer asks you if
you want the hydrograph displayed in
tabular or graphic form or both. The
graphic form plots the hydrograph points

Copyright © 1983 Emerald Valley Publishing Co

OPTION 3:

OPTION 4:

OPTION 5:

OPTION 6:

as percent of maximum discharge versus
time. When two hydrographs are plotted,
the maximum discharge is the greater of
the two hydrograph maximums.
COMPUTE ANOTHER HYDRO-
GRAPH AND COMPARE—If you select
option 3, the computer asks you to enter
another set of data in order to calculate
another hydrograph. Since the first
hydrograph is retained by the computer,
this option can be used to vary any of
the input data and examine the result (see
sample problems). The option can be
used as many times as the user wishes.
The computer always compares to the
original hydrograph computed when the
program was initially run. If a subsequent
hydrograph is preferred to the original,
select option 5 and enter the new
hydrograph as the original. Thus, all
other hydrographs computed via option 3
will be compared to the new hydrograph,
REDIRECT OUTPUT—If you select op-
tion 4, you change the device to which
the output is displayed.

ENTER NEW PROBLEM—If you select
option 5, the program begins again. This
option is used to rerun the program
without having to type RUN. Also, use
this option in conjunction with option 3
to compare several hydrographs and select
one that is best suited to the problem.
END PROGRAM—This option returns
the computer to TI BASIC.

EXPLANATION OF THE PROGRAM

Line Nos.
160-530

540-1080

1090-1490
1500-1800
1810-1990
2000-3200
3210-3460
3470-3590
3600-3710
3720-3790
3930-4220

4230-4250
4260-4510

Overland Flow

Program initialization: Character assignments
and array dimensioning.

Data entry.

Calculation of Overland Flow Hydrograph.
Display hydrograph, in tabular form, on video
monitor or TI thermal printer.

Display menu and go to portion of program ac-
cording to option selected.

Display hydrograph, in graphic form, on video
monitor or T1 thermal printer.

Subroutine to align numbers on display.
Display given and calculated data.

Prepare program to accept and calculate a
second hydrograph.

Subroutine to blank and restore screen when
displaying information on video monitor.
Scale and label axes of graph.

Common subroutine to check keyboard entry.
Select drive to program output.

A parking lot 300 ft. long in the direction of the slope
and 900 ft. wide has a tar and gravel pavement on a slope
of .0025. Assuming a uniform rainfall intensity of 2.75 in/hr
for 30 minutes, what is the maximum discharge that a gut-
ter should be designed for?

Type RUN, then press ENTER.

Sample Problem 1
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ming and file structures. The simplest method is to store
a CHR$(X) in a file or data statement and then print
CHRS$(X) for each dot column across the page. This may
be time consuming and require more disk, tape or data
space, but it allows for the least complicated program [and
consequently is the simplest way to get you started using
this versatile graphics mode.—Ed.]

To program the graphics you must know how to format
the OPEN statement. First, you must tell the RS232 port
to output 8 bits instead of 7; then tell it to supress the
automatic carriage return and linefeed with the .CRLF soft-
ware switch. The statement in line 560 will read:

OPEN #3: ““RS232.BA =9600.DA =8.CRLF”

[If you have the Epson MX-80 with the Graftrax-80 op-
tion, it will read:

OPEN #3:
“RS232.BA =9600.DA =8.PA=N.CRLF’.—Ed.]

The Program

There are three main sections in the program. The first
part is a disk initialization subroutine. This routine will open
a file on a blank disk with the following parameters:
RELATIVE—random access of file records, and
INTERNAL,FIXED 24—a fixed record length of 24 to
store 12 CHARS$(X) values or 12 dot-columns of
information.

It is possible to store up to 3570 such records on one 5%4”
single-density disk. The process of initialization is therefore
very slow and takes about half an hour. The initialization
program will open the file and print CHR$(0) to all records.
This helps speed file building in the second section of the
program. When a large clear space on the paper is required,
you do not need to enter all these zeros.

The second section of the program is a form of ‘““‘word
processor,’” only here it is designed to handle numbers from
0 to 255. The program works with 20 file records at a time
(240 character variables). Each group of 240 variables will
be called one created line. The present line being worked
on is displayed at the top of the screen. The next value
displayed is the position in that line, from 1 to 240. Below
the position indicator, the present CHRS value at that posi-
tion is displayed. Below that, the computer asks you for
the new value—from O to 255—that you want to assign to
that position. Several single-keystroke commands are
available to help you manipulate the data. If you merely
press ENTER without touching any other key, the value
of 0 will be assigned to the position indicated. The follow-
ing is a list of commands and their explanations:

P—prints one line of data (240 dot positions of the line
you are presently working on).

L—lists all 240 variables on the screen for inspection.

N—lets you jump to a new line number and position—a
process that would take too long with the arrow keys
alone (below). Screen prompts will guide you. If you
just hit ENTER, the program will default to the cur-
rent line number or position without changing
anything.

E—decrements the line number by 1.

X—increments the line number by 1.

S— decrements the position in a line by 1

D—increments the position in a line by 1.

Z—returns the user to the main menu screen.

Copyright © 1983 Emerald Valley Publishing Co.

After you enter a valid numeric value and press ENTER,
the position in the line will automatically increment by 1
to the next record. After you enter the 240th record of the
line, the previous line number will increment to the next line,
and the position will return to number 1. The previous line
will also be automatically stored on disk. (Note: Any time
you change line numbers, the current line will also
automatically go into disk storage. If you plan to exit to
the main menu or to turn off the system, you should first
go to any other line so that the data are stored; otherwise
the data on that line will be lost.)

The final part of the program is the routine that prints
your graphics. There are several options in this section. First
is the option to print single density (480 dots per line) or
double density (960 dots per line).

The second option is the line width: A line width of 240
will print one of the created lines in the create-file section,
(240 dots); a line width of 480 will print 2 of your created
lines according to the chosen parameters.

The last option is the number of lines you want printed:
You should specify the actual number of lines to appear
on the paper, not necessarily the number of created lines.
For example, if you want to print 5 lines with 480 width,
you will actually be printing 10 created lines.

Print « d lines”
Line [— create
1 — Line0O Linet ;
2 — Line2 Line3 ! 5 printer lines
3 — Line4 Line5s ' =10 “‘created lines”
4 — Line6 Line7 ) @ 480 width
5 — Line8 Line9 !
1 — LineO Linel Line2 3 printer lines
2 — Line3 Lined4 Line5 =9 “created lines”
3 — Line6 Line7 Line8

@ 720 width @

EXPLANATION OF THE PROGRAM
DOTS TO PLOTS

Line Nos.
100-170 REM.
180-190 Initializes variables and arrays.
210-290 Data statement.
300 Subroutine to read data and display.
310 Subroutine to read data, display and accept
input.
320 Reads data only.
330 Initializes colors.
340-380 Checks for proper disk in drive #1.
390-400 Opens file #2 on disk #1.
410 Clears screen with left to right scroll.
420-430 Controls subroutine to check for proper disk in
drive #1.
440 Reads multiple data statements and display.
450-470 Inputs record from disk #1.
480-500 Prints record on disk #1.
510-550 Improper disk in drive #1 message; option to try
again.
560 Opens a port to the printer if not already open.
570 Prints title page.
580 Prints option page and input option.
590 Checks input limits on option.
600 Branches to subroutines.
610-1120 Creates file subroutines.
610 Checks for proper disk in drive #1.
620 Initializes variables.
630 Branches to subroutines.
640-690 Inputs option for density (480 or 960).

Continued
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Personal

Record Keeping

%Managing a Mobile Home Park

irst of all, this true story has a moral to it, so we
might as well get it out of the way now:

“Before going to all the work of
writing a program to do a job,
find out if a TI| Command
Cartridge can do the job for you.”

The TI Command Cartridges are well written, almost
totally error-free, and have been engineered for ease of
use by non-programmers. Let’s talk about one of these
little jewels:

The Personal Record Keeping (PRK) Command Car-
tridge, when combined with your imagination, is a very
flexible and powerful tool. In order to fully utilize this
power, however, your TI-99/4A system should include
a printer. The TI Thermal Printer works well and is prob-
ably the easiest and least expensive to use, but I chose
a more expensive route: an Epson MX-80 printer
operating through the RS232 Interface. This gives me a
bit more power (e.g., longer print lines) for the PRK’s
report formating. For most applications, you will also
need either a cassette recorder or disk system to store your
data files.

Before trying to set up and work with a data file using
the PRK, you should carefully read the manual and all
the examples that come with the cartridge. When you
have done that, take a break, come back a little later,
and do it again. That mild-mannered little PRK manual
contains the answers to questions that will surely pop up
when you start designing the solution to your problem.
So keep it handy!

OK, now comes the real challenge. How do we decide
that a problem can be solved using the PRK cartridge?
First, we must completely describe the problem. Second,
we must break the problem down into subproblems or
tasks. Third, we identify the tasks that can be performed
by the PRK cartridge. Fourth, we see if enough of the
tasks can be handled by the PRK cartridge to make its
use a reasonable solution to the overall problem. The rest
of this article is about such a challenge and a way to solve
it with the PRK cartridge.

And Now For Our Story . . .
Recently I had a customer ask me how much I would
charge to write a program for him. I told him that it is

330 The Best of 99’er  Volume 1

difficult to determine until the program is completed, but
he could figure on $15.00 per hour for a minimum of
10 hours. At that point, he decided to be brave and tackle
the program himself. Of course, I was curious, so I ask-
ed him what he wanted the TI BASIC program to do.

He told me that he was the owner of a mobile home
park. Each month he had to figure out the bill for each
individual renter in the park. He wanted the TI1-99/4A
to save him time and decrease the chance for errors. After
thinking over this problem for a minute, I asked him for
details: What did he do to accomplish the job himself?

First, he walked around to each trailer space and copied
the electric meter and gas meter readings into his
notebook. A computer system could be designed to do
this task but it would take extremely expensive peripheral
hardware. . .

When I asked him what else was in the notebook that
he used for this job, he said that it contained all the
previous electric and gas meter readings. It also contained
miscellaneous charges for each renter, the electric and gas
rates, and the actual space rental fees. At this point it
was obvious to me that the computer could easily act as
a notebook and store all that data on cassette tape or flop-
py disk.

Next, he sat down at his desk with the notebook, pen-
cil, paper and a calculator. For each trailer space, he per-
formed the following calculations:

GAS BILL = (CUR. GAS METER - PREV. GAS METER) x GAS RATE
+ GAS METER USE FEE
ELECTRIC BILL = (CUR. KWH METER ~ PREV. KWH METER) x KWH RATE
+ KWH METER USE FEE
TOTAL BILL = GAS BILL + ELECTRIC BILL + MISC. CHARGES
+ SPACE RENTAL FEE

He recorded each of the items in the notebook for
bookkeeping purposes, and then made out a statement
for each tenant. Finally, he figured the total gas bill, the
total electric bill, and the total income for the trailer park.
Of course, the computer could also record all the bill
items, perform the calculations, and make out statements.

After reading the PRK manual a couple of times, I
noted it offered the following capabilities:

1. Maintains files of data in a structured fashion.

2. Allows data additions and updates within the files.

3. Permits mathematical operations on any numerical
data structure or between numerical data structures.

Copyright © 1983 Emerald Valley Publishing Co




4. Permits all data structures to be sorted in various ways.
5. Permits printing of data structures as reports, lists or
what have you.

After further consideration, I decided that most of the
tasks related to the ‘‘trailer park monthly billing pro-
blem”’ could be solved using the T1-99/4A with the PRK
cartridge and a printer.

With my T1-99/4A fired up, PRK cartridge installed,
and manual in hand, I started toying around, setting up
the data structure of the file to use on this problem. I
finally settled on the structure shown in Table 1.

FILE STRUCTURE

1Te4 TYPE WIDTH DEC DESCRIPTION OF ITEM
1 SPACE ¢ CHAR 4 ] The trailer space number
2 RENTER CHAR 15 ? Nane of the trailer space renter
3 LAST GAS DEC 18 3 The previous gas meter reading
4 CUR. GAS DEC 0w 3 The current gas meter reading
S GAS RATE DEC ] 4 The cost of the gos per vnit volune
& LAST Kk DEC 18 3 The previous electric meter reading
7 LR, ke DEC i 3 The corrent electric meter reading
8 RATE/KWH DEC b 4 The cost of the electracaty per KWH
9 G.M. CHRG DEC S 2 The nonthly qas meter charge
16 BAS TOTAL DEC b 2 The cost of gus vsed plus the meter chorge
11 EM. CHRG DEC b 2 The nonthly electric mcter charge
12 ELEC.TOTL DEC 6 2 The cost of KWH used plys the meter charge
13 RENT/NO. DEC ] 2 The trasler space monthly rental cost
14 WISC.CHRG DEC 7 2 Any other charge (saybe damage to fot...)
1S K0, TOTAL DEC 8 2 Grgnd total of gas, KWH, rent, and mist.
TABLE 1

Once a structure has been defined, you can’t go back
and change it without redefining the entire file structure.
In order to minimize this problem, the best policy to
follow is to try out the file structure with a small amount
of test data. It is a real pain to spend 4 hours entering
real data into a file and then discover that one oddball
piece of data is too big! By the way, the smaller you define
the width of a data item, the more data items you can
keep in memory. As you can see, some care must be given
to the design of the file structure.

Look at Table 2. It shows my three sample file ‘‘pages’’
of test data. This is the way the data would look after
putting in the initial values. Now look at Table 3. The
current utility meter readings and any miscellaneous
charges have now been entered as the trailer park operator
would do once a month.

At this point, I realized I had to figure out how to use
the PRK cartridge’s math transformations. That sounds
pretty ominous, doesn’t it? But study of the manual
revealed that it is nothing more than a set of simple equa-
tion templates. These are shown on page 25 of the PRK
manual and included here in Table 4. By substituting an
item name for the appropriate A, B, or C in the equa-
tions, I built up a set of math transformations to figure
out the electric, gas, and total bills. The PRK cartridge
guides you through this process nicely. The tailored set
of math transformations is shown in Table 5 (in the order
of execution).

Notice that the tailored math transformations set up
the next month’s LAST GAS, CUR. GAS, LAST KWH,
CUR. KWH item fields after the current data was used.
This means that next month the user won’t have to worry
about moving the old ‘‘current” values to the ‘‘last”
fields for the next month too. (That ought to get your
imagination working!)

Now for the big test: Run the tailored math transfor-
mations on the file of test data and see if it works. The
results are shown in Table 6. It is interesting to compare
Table 6 to Table 3. The comparison better illustrates the
work of these tailored equation templates.

With all the real data in the file, it takes about half
an hour to a full hour to process all the math. Sure, that
is slow, but it is accurate—and the manager can be eating
dinner while the PRK cartridge processes the data. After
dinner, he can start the PRK cartridge printing out a
report for each file page, as shown in Table 6. Finally,
after a nice relaxed dessert or brandy, he can cut apart
the pages of the report and tape them in the appropriate
spot of the form shown in Figure 1. There is a separate
form page for each space in the trailer park. By using
tape only at the top of the little PRK page, he can flip
through previous month’s data (since the little pages are
overlapping).

An Automatic Manual Feature

By using the ANALYZE PAGES mode of the PRK
cartridge, you can read the total gas, electric, and monthly
income. After selecting the mode, select S SEE ITEM

14 . MISC.CHRG 0.00
15.,M0. TOTAL 0.00

TABLE 2

FILE: RENTALS

DATE: &/20/81

TITLE: TAELE 2

PAGE # 1 PAGE #
“18PACE # A-23 1. GPACE #
2,RENTER SMITH,C.W. 2,RENTER

3. LAST GAS 799992, 465 3.LAST GAS
4,CUR. GAS  0.000 4,CUR. GAS
5.GAS RATE  .1330 5.GAS RATE
6.LAST KWH  128176.263 6.LAST KWH
7.CUR., KWH  0.000 7.CUR. KWH
B8 .RATE/KWH  .0231 8.RATE/KWH
9.G.M. CHRG 2.50 9.G.M, CHRG
10.GAS TOTAL 0.00 10.GAS TOTAL
11.E.M. CHRG §5.00 11 .E.M. CHRG
12 ELEC.TOTL 0.00 12 ,ELEC, TOTL
13, RENT/MO, 98,00 13 . RENT/MO.

14,MISC.CHRG
15.M0. TOTAL

2 PAGE # 3

E-44 1.SPACE # E-45
JONES, SAM 2.RENTER HEIM,WILLIAM
830.592 3.LAST GAS  990498.328
0.000 4.CUR. GAS  0.000
L1130 S.GAS RATE  .1130
18841,242 6.LAST KWH  130392,249
0.000 7.CUR, KWH  0.000
L0234 8. RATE/KWH L0234

2.50 9.G.M. CHRG &.%0

0.00 10.GAS TOTAL 0.00

5,00 11.E.M. CHRG S.00

0.00 £2.ELEC.TOTL 0.00
105.00 13, RENT/MO, £05.00
0.00 14.MISC.CHRG 0,00

0.00 15,.M0. TOTAL 0.00
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FILE: RENTALS
DATE: 6/720/84
TITLE: TABLE 3

PAGE ® 1 PAGE # 2 PAGE * 3
TiTEPACE ¥ A2 d 1 GPACE ¢ B-44 “1TBPACE # B 44
2L RENTER GMITH,C. W, 2 RENTER JUNES , SaM 2. RENTER HEIM,WIl.LIAM
3.LAGT GAS 799992, 4465 3. LAST GAS 830,592 3.LAST GAS 990498, 328
A LUR, GAS BO0L24, 732 4, CUR., GAS 891,947 4, CUR, GAS ?90674.,998
5.6A% RATE L1130 5.6A8 RATE L4130 S, GAS RATE L1830
6.1.AST KWH 128476.263 6. LAST KWH 16841, 242 6. LAST KWH 130392.249
7.CUR ., KWH 134002, 097 7. CUR., KWH 23622.,609 7 .CUR. KWH 134305, 04%
B, RATE/KWH L0234, 8B.RATE/KWH L0234 8. RATE/KWH 0234
9.6.M., CHRG 2,50 ?.6G.M, CHRG 2.%0 9.6.M., CHRG &.%0
10.GAS T0TAL. 0.00 10,GA8 TOTAL 0.00 10,.6GAS TOTAL  0.00
i1.E.M. CHRG %.00 14,E.M, CHRG .00 11, E.M, CHRG 5,00
12, ELEC,TOTL  0.80 12.ELEC.TOTL 0,00 12, ELEC, TOTL 0.00
13, RENT/MO. ?8.00 13.RENT/MO, 105.00 13, RENT/MO. 105,00
14.MISC,CHRG  0.00 14 ,MISC,CHRG Y 17.%0 14, M18C.CHRG 0,00
15, M0, TOTAL 0.00 15, M0, TOTAL 0,00 15,M0, TOTAL  0.00
TABLE 3
TALLORED MATH TRANSFORMATIONS FOR TRAILLLER PARK BILLING
ITEM TRANSFORMATIONS
1. A=B LAST GAS = CUR. GAS - LAST CAS
2. A=B +C
3, A=B~C GAS TOTAL = LAST GAS X (AL RATE
4. AsBxC
5 A=B/C GAS TOTAL = G.M, CHRG + GAS TOTAL
6. A= BrC
7. A = ABS(B) I_LAST CAS = CUR. GAS
8. A = LOGIO(B) .
9. A = LOGE(B) CUR. GAS = 0.000
10. A = EXP(B) - . e G
11. A = ATAN(B) LAST KWH = CUR., KWH - LAUT KWH
}g : : ;ﬁﬁﬁ? ELEC.TOTL = LAST KWH X RATE/KWH
14. A = COS(B) e _ - -
15. A = INT(B) ELEC.TOTL = E.M. CHRG +  EILEC.,10TL
16. A = SGN(B) LAST KWH =  CUR. KWH
17. A = PI
18. A = RND CUR. KWH = 4.000
(See the User's Reference Guide for a MO, TOTAL = GAS TOIAL +  ELEC, TOTL
discussion of these functions.) MO, TOTAL = MO. TOTAL & RENF/HQ.
MO, TOTAL = MO, TOTAL r MLIGC.CHRE
TABLE 4 TABLE 5
FILET RENTALS
DATE: &/20/814
TITLE: TABLE &
PAGE # 1 PAGE & 2 PAGE # 3
TITEPACE # A-23 T1UGPACE # E-44 TYUBPACE 4 45
2 . RENTER SMITH,C.W. 2, RENTER JONES , 5aM 2,.RENTER HEIM,WIL.LIAM
3.LAST GAS 800124,732 3. LAST [AS 891,947 3.1.AST GAS P90674,998
4.CUR. GAS 0.000 4.CUR. Gas 0.000 4.CUR. GAS 0.000
S.CGAS RATE 1430 %, GAS RATE V1430 5, 6AS RATE L1430
6.LAST KWH 134002,097 6, LAST KWH 3622, 609 6.LAST KUWH 134305, 045
7.CUR. KWH 0,000 7.CUR., KWH  0.000 7.CUR. KWIf  0.000
8 . RATE/KWH L0234 8. RATE/IKWH L0234 B.RATE /KWH L0238
?.6.H. CHRG 2,50 ..M. CHRG 2.50 .6.M. CHRE 2,90
10.GA8 TOTAL 17,45 10.6AG TUTAL  9.43 10.6GAS TOTAL 22,46
ii.E,M. CHRG %.,00 14.E.M, CHRG S5.00 11.E M, CHRG %, 00
42,ELEC,TOTL 70,268 LA ELEC. TOTL 115,45 12, ELEC,.TOTL 9%, 39
L3, RENT /MO, 98,00 13, RENT/MO, 105,00 13.RENT /MU, 40%.00
{14 .MISC.CHRG 0,00 14, MISC . CHRG 47.50 14, MISC.CHRG  0.00
15,.M0. TOTAL 185,72 15, M0, TOTAL 247,38 LH.MO, TOTAL 222, 4Y

TABLE 6
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STATISTICS. Then choose an item—such as GAS
TOTAL—and a display like Figure 2 will appear. The
gas total for the entire trailer park is contained in the
value of SUM. See what reading the manual reveals to
you.

Before getting out of the PRK cartridge, you must save
the data file on cassette tape or floppy disk for next time.
Yes, the math transformations are also saved
automatically at the same time.

Well, that’s the story. I guess the only thing to add is
that the Personal Record Keeping Command Cartridge
isn’t the solution to all problems. But if you study it and
experiment enough, you will be ready to wield this
valuable and flexible tool when the appropriate situation
arises. So go ahead—give the cartridge a try. I’ll bet that
soon you too will be witnessing a ‘‘Command”
performance.

A-2S

Space number

MOBILE HOME FPARK MONTHLY

RECORD 1TEM STATISTICS

LTEM = GAS TUOTAL

MEAN = 16.,44666607
STD DEV = 6.5%7261844
MAX VAL = 22,46

MIN VAL =%.43

SUM = 49,34
DATA =3

MISSING =0

Figure 2,

Year___ < __— = _ __
Dec
Nov
Oct
Sep
Aug
Jul = - - -
PAGE % i
Jun = _ 'JUNE- ———
1.SPACE % a-23
May — 2.RENTER SMITH,C.W, MAY -
3.LAST GAS 800124.732
Apr -1  4,CUR. GAS 0.000 1,C.Ww,  |--
5.GA5 RATE . 1130 22,465
Mar - 6.LAST KWH 131002.097 | -
7.CUR. KWH 0.000 )
Feb — 8.RATE/KWH . 0231 6,263 |=-
9.G.M. CHRG 2.50 )
Jan —| 410.GAS TOTAL 17.4S -
{1.E.M. CHRG 5.00
{2.ELEC.TOTL 70.28 ;
13.RENT/MO. 98,00
i4,MISC.CHRG 0.00 ]
-15.M0. TOTAL 18S.72 |
-15.M0. TOTAL 142.94
Figure 1.
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today maintains that about half of a stock’s performance
is due to movement of the market in general, and about
half of the movement is due to characteristics peculiar
to that particular stock. Naturally, anyone who can
predict the movement of the market, even for a short
time, has a very powerful financial tool.

For this reason, my own predilection is for analyzing
the leading market indices. This analysis can be facilitated
by the TI Personal Record Keeping Command Cartridge
(PRK). Each page you set up with the PRK can repre-
sent one day, and the first few lines can label the index
to be tracked. The remaining lines can be the 10-, 15-,
or 20-day averages of the aforementioned indices. The
use of math transformations in the PRK cartridge allows
you to compute the average for each of the indices, but
you must enter the average manually with the Change
Page option. The average has a useful by-product which
the PRK computes automatically: the standard deviation.
I have found this statistic to be a good indicator of market
volatility. It too can be entered and tracked with the
average. The ability of the Statistics Command Cartridge
to analyze data produced with the PRK cartridge is a
definite plus. Even though the Statistics cartridge is a
more sophisticated analytical device, and offers more
tools to work with than the PRK cartridge, 1 do not feel
that it is essential to index analysis—only helpful.

Investors with access to a TI-59 programmable
calculator as well as a TI-99/4 A can perform some rather
astounding mathematical computations without a strong
math background. Quotes obtained through the News
Service can be processed in a Least Squares Curve Fit pro-
gram detailed in a Texas Instruments publication,
Sourcebook for Programmable Calculators. This will

Copyright © (983 Emerald Valley Publishing Co.

result in a series of simultaneous equations which can be
solved with either the Master Library-2 program on the
T1-59 or the Math Library-2 program on the TI-99/4A.
In theory, the resulting equation should be a reasonably
accurate description of the line from which the datapoints
were taken, and it can be used to predict the future
behavior of the line. Naturally, the number and quality
of the datapoints chosen determine the accuracy of the
predictive equation, and any conclusion drawn from such
analysis is at best highly speculative.

Fundamental analysis using the TI-99/4A also has
many applications. You can program balance sheet and
income statement analyses, and then compare them to
an ‘‘ideal” or average analysis in order to determine the
variances which may reveal the strengths or weaknesses
of a particular company or industry. The information for
these analyses can be found in the 10-K section of the
Disclosure On-Line database of the News Service.

Of course, these are only a few of the applications that
are possible with the TI-99/4A and the Dow Jones News
Service. In the past, this mathematical analysis of the
market and its component stocks was inaccessible or
simply incomprehensible to the small investor. But now,
with the help of your TI-99/4A, it’s both possible and
easy to take a sophisticated approach to market analyses.

I would recommend that any investor with a TI-99/4A
computer call Dow Jones on their toll-free number
(800-257-5114 except N.J.) to request their free informa-
tion packet detailing prices and services.

Good luck, 99°ers! If this works for you, your only
problem may be writing a suitable income tax program!
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Boy, isn’t that slick. . .just like the big guys—perhaps
a little slower, but that’s OK until the business grows to
the point that speed is important. (By the way, for
Christmas I can generate a very long form letter with a
year’s worth of family news, then use IFG to fill out a
separate salutation for each relative. So the whole fami-
ly gets the latest without my getting writer’s cramp! I’ll
bet that with your imagination and creativity you will
come up with some other neat applications for IFG,
too. . .)

OK, OK. You want to know how you can make one
of these Form Data Files, don’t you? Well then, there
are a couple ways:

Building a Form Data File: Method 1

If you have some kind of editor program that will build
an ASCII text string array, you are all set. All you have
to do is make sure it will output the special ASCII con-
trol codes used by the printer to do its tricks. It must also
output the Form Data File to cassette or diskette in a
compatible format. Listings 1 and 2 for subroutines
CASSOUT and DISKOUT illustrate what is needed. If
you don’t have an editor program, see Method 2, below:

Building a Form Data File: Method 2
This is a real simple—but much more tedious—method
of building the Form Data File.

STEP 1.

Sit down with pad of paper and a pencil. Now design
each character-string line of the form. Use the CHR$
( ) function to put in the string special codes that can’t
be directly entered by a key on the 99/4A keyboard. The
codes can be looked up in the MX-80 (or other printer’s)
manual. The samples shown below are: CHRS$(27),
ESCape code; CHRS$(13), Carriage Return code;
CHRS$(10), Line Feed code:

CHRS$(27)&“E”’&‘“THE DOG RAN HOME
QUICKLY”’&CHRS$(10)&CHR$(13)

STEP 2
Now fire up your 99/4A. Enter the following program
lines:

1/0!0| [RIEIM

1/110] |RE “IFI1|LIE|B[UIE|LD" |PIRIOGIRIAM
1/2|0| |RIE

1/3|0{ {o[P|T|1|ON| |B|A[SE| 1

140} 1D|IM| |A|$|(|7|0))

1i5/0] IR[E

Then enter your character-string lines from paper into
the string array via the TI-99/4A keyboard as follows:

1/6/0] |[REM Nor F|IOR| |TH[E| |CH|AR|A|C|TER| {S|T/R|INGIS
I'N{ |THE| |ARRAY
1i7/0| |RIE
1/810] |A|$|([1]) I={C/HR|$[(|2{7|)|&|"|E|" |&|"{TIH|E| [D|O|G| |R|AIN {HIO|
ME| [QUUII|CIKIL|Y|" &|C{HIR|$|(|1|0|)|&(C[H|R{S${(|1i3])
1|9(0| |A|$|(|2()|=|" |A|F\TIE|R| |D|IIN|N|E[R| [T|H|E| DO|G| [B|U[R|P|E|D
AIN[D| [S|CIR|AIT|CIHIE/D| H|I[S| |E|AR|.|"|&(C|H[R|$|(|1]0]) &
CHR($|([1/3))
200(0] (KIS (|3]) |=|" |*|*|*|*|%ix
212(?] |A|$|(|?]2])[=|" |T|H|A|T|’|S| |A|L|L| [FIO[LIK|S|!
"|&[C|HR|$|(11{0]) [&IC[H[R|$|(|1(@]) [&|C[H|R[$|(]1|3])
110/0/0] [REM
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Now enter the following lines of program code:

1lo1|0| [rlEM | MAK|E| [X| [E[Q[U|AlL| |Tio| |THIE| [NjuMB|E[R| |OF
LIINIEIS| [T|N| (A[$

1101310} IX|=[2|?

1(0|a/0] {P|R|1|N|T] |*WIR|T|T|E| [F|I|LIE| |T|O|2|"

1/0(5@| |P(RIIINIT! |” 1 1 [ [CIS{1}”

110/6/0} |P|R|I[N|T 2| | -| DSIK|"

1/0|7/0) |1[N|P|U|T| |CHIO|I|C|E

1/0,8/0] |I|F| [(|CHOIIC[E|<|1|) [+|(|CHIO|I|C|E|[>(2|)|=[—|1 |THEN| |1
0(4/0

1/0(90| |oN| [C|HIO|I|C[E| |G|O|S|UB| 2/0|0|0|, 30|00

1/1/0(@] |P{R|INIT| |"| IC| (O] M| [P| |LI [E| |T| [E["

1111110} [P[R|I|N|T| |“|NJOW) |S|A|V|E| ME| [O|N| T\A|P|E| |O/R| |D|I|S|K

1/112/0] |E(ND

1/1/3/0| [R[E

1(1/4/0| |R[EIM| |OU|T|P|U|T| [S]U|B[R|O|U[T|I|N|E|S| (FIO|L(LOW.|.|.|.|.

1|1/5/0] [R[E m

Finally, enter the two subroutines CASSOUT and
DISKOUT starting at lines 2000 and 3000.

STEP 3.

Type in RUN. You should end up with your own Form
Data File on tape or diskette. This can now be used with
the IFG program,

STEP 4.

Hold it! Don’t turn off the TI-99/4A yet! SAVE your
Filebuild program on tape or diskette too. Chances are
you will want to modify that form because of errors or
change of design in the future. OK, now you can turn
off the computer and hit the sack. (Notice that this kind
of work is always done at midnight. . .)

To help clarify the above process, I generated a sim-
ple Filebuild program (Listing 3). Note that text lines
AS$(1)— A$(13) are DATA LINES and text lines
A$(14) — A$(19) are COMMAND LINES (more on these
next). Data File 2 shows the resulting Form Data File (as
printed by my editor program). Figure 1 shows the results
of running IFG using this Form Data File.

KOMPUTAR WORKS
P.0O.BOX 483
143 SUNSET DRIVE
ELECTRIC CITY, WASHINGTON
3

912

Figure 1.

SHIF TO=
MR. CHIP BUBGS
9900 SEAMOSS AVE.
ELECTRIC CITY
WASHINSTON
99123

APT. % 102

Power to the IFG!

How do we get the Form Data File to tell the IFG what
to do? By making up COMMAND LINES. What makes
a COMMAND LINE special? It must start with these two
characters: !!. What can a COMMAND LINE tell IFG
to do? It can tell it to output a message to the TI-99/4A
display. How? Here’s a sample:

11“THIS MESSAGE WILL BE WRITTEN ON THE
99/4A DISPLAY”’

Note that anything between quotes will be displayed.

What about telling it to get something from the 99/4A
keyboard? OK—whenever IFG does this, it stuffs the in-
formation obtained into a line of the Form Data File
either right-justified or left-justified. To get input from
the keyboard and stuff it left-justified, use this FIELD
DEFINITION syntax:
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11 :28:1:32: (!!: :ine#:first character:last character:)

To get information right-justified (which is needed for
lining up decimals) do the same except add a ‘>’ sign
after the first *“:>’. Example:

. >28:1:32:

By the way, IFG will show you on the display how
much space you have to write in and will let you know
if you overflow.

Didn’t I say something about IFG doing math calcula-
tions, you ask? Right. You can write COMMAND
LINES to add, subtract, multiply, and divide. Each term
and operator simply must be enclosed in parentheses. A
term may be a FIELD DEFINITION or a constant. Here
are some samples:

11 (:28:1:32:) (*) (L05) (=) (:34:17:24)

H(2:1:4) (+) (03:1:40) () (4:1:4:) (=) (:6:1:42)
1 (:34:57:68:) (*) (:34:22:32:) (=) (:>34:70:82:)
11 (12.1) (/) (:2:22:32:) (=) (33.3) (=) (:2:22:32))

I know what you’re probably saying right now: ‘“Wow,
that is really a lot of power! Is that all IFG can do?”’
Well, there is one more small thing. You can write a
COMMAND LINE sequence that will repeat a given
number of times. Each time the sequence is repeated, all
included FIELD DEFINITION line numbers are in-
cremented. IFG always asks after each repeat cycle if you
want to do another. This last feature makes it simple to
fill out a form with a multi-line list. Here is a sample
repeat sequence:

N"@10; “stock #?7°° :28:2:10: ‘‘description?’” :28:12:44:
1“scheduled ship date?’” :28:46:56: ‘‘quantity?”’
1>28:58:62:

11““unit price?”” :>28:65:70:

11 (:28:58:62:) (*) (:28:65:70:) (=) (:>28:72:79:) @

This sequence will start at Form Data File line 28 and
go to line 38. Notice the repeat sequence is bracketed by
“@*’ symbols and the number between the first “@”’
and the ‘‘;”’ tells how many repeat cycles. Study this sam-
ple for a bit and figure out what it does. Then you can
look over Data File 1. It is the whole Form Data File pro-
duced by my editor program for my Sales Order
Acknowledgment form. Figure 2 shows the results of run-
ning IFG with the Sales Order Acknowledgment Form
Data File. The above repeat sequence is from lines 60-62
of that Sales Order Acknowledgement Form Data File.

KOMPUTAR WORKS Figure 2.

P.0.Box 483
Electric City
Washington

99123

(509) 433-2453
SALES ORDER ACKNDWLEDGEMENT

Datw~ APRIL I 1981 5.0.number— 001
Sold to- MR. CHIP BUGGS Ship ta- 5aME
~v w10z SAME
SEAMOSS AVE.
RIC C1TY
VETON  9912F

Ship vta- U.P.5. BLUE LABEL

' Beheduled 'Quan~

Btock ® » Description
) ‘ship date'tity 'p

‘T 9974 (™= “OMPUTER CONSOLE 103-2-81 ' 1 tawe
1DUAL CAS! JABLE fo8-2-A1 ' ja
110" CoLmy . fOR to3-2-81 ’ 13D '
= 'BLANK OVERLAYS (4 PACK) 10A-2-a1 ' 20 soase

SUBTOYA
T

AX R
Thaat you for the orde. Resesber ‘word of south® sdvertiomng FREIGHT = [N
heeps our eonts dowa..... So helg syread the nord’ TOTAL =% BY7.l6

Finally, Listing 4 is the Interactive Forms Generator
program. I recommend loading it without all the com-
ment lines to save memory. If you use the disk drive
system, you should use CALL FILES(1) and NEW prior
to loading IFG. That will give space for about a 70-line
Form Data File. @

Listing 1
2/ojojo REP |
2i011}0| |R|EM| | | [sjuiB|RlO!T]IINE| | |*ic|als|s|ofulT|*
202/0| [rEM
2|0|30| |O[P[E|N| |#{1:|"[Cis[4]"|, |1|N|T|ERIN[AIL|, lo[u|T|p[ulT|, |F|1 |X[E
D| [1/9]2
2oaolnz
2lo/s(o| [R|E “Ix|"] Muis|t! [EQUAIL| [THE| |NUMBIE[R| [OfF
TIEX|T| |Li1IN|E|S
2/0/6/0] |RE
2007/0| [p[R]1(N|T| [#]1]:|x
2(0/80| |Flojg| [1}=/1| |Tio| [x|+1| [s|T|E[p| |2
2(0(9(0) |PRIIIN|T| |#]1]:|B|s|¢|1])],{B]s|([1[H1])
211j0lo[ [N[E[x|T| |1
2(111/e| [CILlOSE| (#[1
2112|o] |R[E|T|U[RN
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Listing 2

SNGWRE

3/011\0f |R[EM S|U|B|RIO(U|T|1|N|E D|1|S[KO[U|T

3/012(0| |R|E

3(0(3/0| [P{R{1/N{T! |“{EIN|T|E[R] WH|I|CIH| ID|I|S|KI,| |1]-[3]?

3/0/40] J1|N|P|U|T| {D|1{SIK

3050 {I|F| [(|D|1[S|K|<[1|)|+|(|D1|S{K[>|3|}|=~1| IT|HIE|N] |3|0[3|@

30/6/0| [pIR|1N|T| |“|E[N|T|E{R] |F|I|L|E{NJAMIE|:|"

3070} h1iNPlU|T| INJAMIE|S

3l0/8l0| |1(F| |({LIEIN|(INIAMIE[S|) [<[1)) |+ ([LIEIN| (NJAME|$|} [>|1]00) |=
—|1| \THEN| |306/0

310190 [O[P[E|N| [#[1|:|"|D|S|K|“|&|S|T[RIS|([D|1]|S|K|} [&|"].|" |&N|AME|s
,olulT|p[ulT|, |1IN|T[E[RINIA|L], |VIAIR|1|A[B|LE| 13|12

31(0/0] |RE

31111/0] |R|E X U|S|T| |EQUIA|L] |THH|E| |N|UMIBIER
O[F| |T|E[X|T| |L|1|NJEIS

3[1/2|0] |R[E

311(3(0] [PRITINIT| |#1]:[X

31/4|0| [FIOR| |1=1| |T|O] [x

S11!5/0] {P[R|I|N|T| |#[1]:1A]$|(|I

311|6(0] INEX|T| |1

31)7/0| |CILIOISIE| [#]1

3118/0] IR|E|T|V|R|N
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Data File 1

isti
1 ESCFESCHDCADCILFCR Listing 3
2 SISOESCEESTS KOHFUTAR ORKSLFLFLR 11} [RIEM | |*[F|1|LiEBIUT|LD]"| [PIRIOIGIRIAM-—V.E R:S[TON3
: P.0.Box 4SILFLR : si|1[p[p|1[NG| [L[A[BIE|LIS| | ||| [1]
4 Electric CitylF(R 1l2le ﬁEM
3 MashingtonlFLR
& 9912§LFLFCR 1/3|@| |O[P|T|1/ON| [B|A|S|E| |1
7 1509) 533-2853LFLFLFLFCR 1(4/0| |D{1M| AlS|((7/0])
8 DC2DCESCFESCHLFCR 1/5/0| |RIEM
¢ SOESCE SALES ORDER ACKNONLEOGEMENTLFLFLFCR 1ielel IrlEM | INow IFlolr! |TiHIE| [cH|aRAICITIEIR| SITIR|IINIGIS
10 ESCFSIS0Date- S.0.nusber-CR 1INl |ITIH|E| {AR|RIA|Y
11 DCADE2 LFER 1(7/0| |RIEM ‘
12 LFCR ‘
1/8/0! [A15) (1)) =[C/HR[S|(|2|7]} |&|"|E|"|&/CH|R|S|(|1|5)) (&|CHR!S|(|1
b S to- Shap to-CR - al)|a|* [kloMp(uiTiAlRl WORK|S|" &|C|HIR|s{(11]0]) & ClHIR|S|(
n (% Y 13)
15 KT LFCR
16 HT LFCR 19l0 ?g;ﬂ P|.lO[.{BlOX| (48|3]"|&|/C[H|R{$|(|1|0@|) & CH[R|S|(
{7 KT LFER
18 HT LFCR 2i0(0| |A(s|(|3]}={"|1|4|3| |S{UIN|SIE|T| |D|R|T|VIE|"|&C|H|R|S|([1|@])|&
19 LFSIs0Smp /1a-IR CH|R|$[(|1]3])
20 0C40C2 LFLFER 211\0] |a/s|((a)) =" [E|LIEIC|TIR|T(C] [c|i|T|Y|,| WIA|SH|IINIGTON|" &
i === FCR CH|R|s|(|1/@}) &CHRIS|(11)3))
22 S1505tock ¢ Description Scheduled Quan- Unit AsauntCR 212lo] |alsi(Is)) =" olal1(23l" 1&|ciHR|s| (|1)0) |&iCHIR!S| (11
23 DCADC2 : : ' ! ‘ LFCR O
3 : :
e . pgate ity priet® se | 1 12/300] {ais|(|6|) =iciufR]s|(11/0) xCHRls| 10]) [l HR[S|(1/0)) i8C
25 JCHICICR ' ' T H[R(s|([1]0])|&|CiHRI$|(|1/0]) i&|C{HIR|$|({1}3])
o LFCR 2(4|0] |AIS|(|7]) =[CHRIS|(|1|8]) [&|" S|H|I|P| |T|O
28 KT ! ! ! ! ! LFER " |&|CIH|R($|({10]) |&CHIR|S[(|1|3])
25 HT ' ! ! ' ! LFCR 250 1alsi(18]) ="
30 KT ! ! ! ! ' LFCR “\&|C/HR|$|(|10]) |&|CIH[R|$|(1|3]}
uar ‘ ’ o LFCR 206/0| |A's|(19]) =" RN
33:; ' ; Lo SE: } | %CHR|s' (11]0)) Pl
p , \ | 270 AS%(\10)= i o
T4 HT ' ' ' ! ' LFCR ‘ ‘ el -
3% 4T , ‘ C PR | L &(CHRIs|(|1]0])
36 HT ! ] ! ' ! LFZR 2801 {A|S|(11)) ="
3T HT ' ! ! ! ! LFCR 1h “|&|CHIR|$!(|1|@|) |&/CHR|S|(|1|3])
8 LFCR 2/9/0| jA|S|( )i=t"
39 5150 SUBTOTAL =CR “|&ICHIR|$|(|1/0]) |&[CHIR(S|(|1/3])
49 DcADC2 — LFCR 31010| |Ais|(|1(3]) [=ICH|R|${(|1|0]) [&|CH|R|$|(|118]) |%|C[HIR|${(|1|@|} &
1 8180 : CHI|R{$|({110]) | &C[H[R|$|(|1|0) |%|CHRIS|(|1]3])
e CREIBHT <8 & |1 islqil |als (0@ ={" ||t laic/H[Rls | (|3(a]) || |s[H(1 [P{p|1|NIG| [L|AB
VR « - E[L|*[{clH[R[s|(|1]0]) |&|cHlR|s|(|1/0]) &/clER|s| (3[a)) |&/ClHIR
15 SIS0 TOTAL =$CR $1(113))
4 0CANC2 LFCR 31200 [Ais](|15D) =" {![|"|&|CH|R|$|(|3|4])|&|" |C{U|SITIOMER| NAM,
A7 ESCB:NULCR E|" & CIH[R|$|((3|4)(&!"|:[8]:13(5]:|7(@|: |" |&C[H|R|§|(|1(3])
18 VISIThank you for the order. Resesber *word of south® advertising LFCR 330] 1Als|(|116])|=("{!|!|"|&|C/HIR|${(|3/4]) |& " |S|T|R|E|E|T| |A|D|DR|E
19 keeps our costs down..... So help spread the ward!LFCR SiS|“|&ICIHIR|$| ([3(@]) (&["|:|9]:|3|5!:|7(@!:|" & CIHIR|S|(|1|3])
50 FFCR . 3lajo| |ajs|([1]7])|=|"|!]!][&/C/HR|$|(|3]d]) & " (Ci1|T|Y|"|&/CHR|S (|3
3 - recster SIS0 S0, susber? 511435 6h TR 4| (10]:135):17/0): | KCHIRS|(18)
53 “"50!1 te?* :14:14:37: "sold to address lines=4LF*CR 3)5/0| [Ais|(1 8 JEo &CHR§ (13188 " S\TAITIE| " &ICHR S (
SA v1eaddress M* ;15:13:36: “addressd2® :16:13:36:0R 314)) ("1 11(1):|3/5|: 70| : 1" &ICHR 8| (|1)5))
! $15:13: 36 116213136 . 7 ! lelcl
55 t!%address 83 :17:13:36: address B4' :18:13:36:0R 316(0} |A|$ (1|9 11" |&|CIH[R$|( 31"1 )|&|"{Z|1|P| |C/OD|E
54 '1*ship te?" :14:52:75: "ship to address lines=ALF"CR RI$[(|3|a]) (& "(:11|2|:|4|0|:|6|@]:|"|&IC|H|R($|(|1|3])
57 t'%address ¥1° :15:51:75: “address #2° :16:51:75:CR 3(7/0] IRIEM
58 '!*address #3* :17:51:75: “address ¥4° :18:51:75:(R 318/0| IRIEM MAK|E| X| |EIQUIAIL| |TH|E| INJUMB|E|R| |OF| [L|I
59 !!'ship via?" :20:159:54:(CR NIE(S| |1IN| |Al$
50 '1310; "stock ¥7* :28:2:10: “description?® :28:12:44;CR
81 "'scr:eduled ship date?* :28:46:56: "quantity?® :)28:58:42:CR zgg ?(_E_rl:‘g
62 “*tumit price?® :)28:45:70: (:20:58:62:) (4) (5288817080 (=) (2)28:72:79:) LR N . Y
83 10 (:28:72:7900 04D (529722795 ) 44 1 30: 726 192 ) (4) (2312 72: 7900 () R 4je| [piRIINTI "WRITIE] FIILIE TO?)")
B4 T U1T2072079:) (4) (335 7207920 (4 (340720792 (e 1335272079 ) (41CR 412,01 [PR[IN|T 11 - |C[31 ’
65 11 (336:72:79:)(4) (3372725792 ) (=) {3 240 73:803)CR 4.3/0| |P|R{I|N|T| |" 2| | || ID|S[K
66 ' tax rate (1e: ,0544)2% :42:73:80: 1:40577:803) (8) (:42:73:805) (=)CR 440 |1IN|P|U|T| |CIHIO|I|C|E
87 10 042:73:80:) “treight charge?' si44:73:80: (140:73:80:) (1R 4/5/8| |1/F! [(|CIHIO[I|CIE|<|1}) |+ (|CHIOII|CIE!>|2|) |=|-|1| |THE|N| (&
6B 1 (iA2:73:3000 (e L4370 (=) (30455732802 1CR B 10 [ ;
Data File 2 4/6/0| IO|N| [CIHIO|1/C|E| |GlOjS|UiB| |5]3/0},6/6.0 L
Izisgisa;?fm;{mﬂ WA a)7)0| [p[r{INT| |“[c| © & P| |L| E| |T| |E|"
0. b 38 " PE| |O[R| [D|1|s[K
3 143 SUNSET DRIVELFCR 480 PRINT" N[O S|A|VIE E| |O|N{ [T|A[P|E| |O]
;mcr:;lcnc::;ﬁ WASHINSTONLFCR alolol |l
& LFLFLFLFLFCR 5/0/0| |R|E]M L” !
750 SHIP TO:LFCR 5(1|@| |RIE O[U|T|P|U|T| |S|U/BRO|U|T|I|NIE|S| [F|O/L|LIO]
8 LFCR ..
] LFCR 5(2/0| |R|E
10 LFCR 5(3/0] |RIE
i LFCR siajo| |[RIEM| | | [s|u[B[riofu|T|I|NIE claisislou|T
:23 LFLFLFLFLFCR e 515(0| {RIE
14 VV*SHIPPING LARELLFLF LR 5/6/0 gPEgzlm CIS|1|”|,|1IN|T|EIRN|A|L|, |O|U|T[P{U|T|, |F|I|X|E
15 !t*CUSTOMER NAME®3B:35:70:CR
16 !'*STREET ADDRESS*:9:35:70:(R 5|710| |RIE A
17 11°CITY*110:36:70:CR 5810 {R|E X|"| MUIS|T| |EQUIA|L| |THE NU‘MBER O|F
18 '!*STATE": 11:35:70: (R TIEIX|T| [LI1INIEIS

§3 ''*71P CODE®:12:40:60:CR
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istolo) Rl | b L LR ot
" lslojof P[R/1|N|T)| |¢]4]: |x X B Listing 4
611/0| |FOR |Ii=1 |TI0| Xi+/1] S TIEIP) 2 1jojof [RIEM) | |+| |1|N|T|E[RIA[C|T|1|V|E| |[Flo[RMIS| |*
6{2(0[ [PRITINIT] |#[1[: [AS|({T])], |A{$|(]THT) 1(1/0| |RIE * G|E|N|E(R[A{TIOR *
6/3|0| INJEX(T| |1 1/3/0| |RIE
614|081 ICLIO|S|E| |#[1 1(a|0| IRIEM
6/5(@| |R(E|T(UIR|N, 1|7|@| |O|P|T|I|ON| |B|A|S|E| |1
6/6/0} |RIEM 1/8/0) D1 M| (As|(|70])
67|10 RE\M S|uiB/RIOJUIT 1 |NIE D1is|K|OjU|T 1/olo| IRiE|s|E|T|E|p|S|O[N|S|=|C|H[R|$! ([1/8])|&/CIH[R!S ] ([2|0]) |&iCH[B[$
6/8/0| |R[EM M (12|7)) [&|C/HR[S|(|7(@|) [&(CIHR|$|(|2/7]} |&ICIHRI$|(|7|2|) &(C{H
69|01 |PIR|T|N|T| |"|E|N|T|E[R] WIK|1|CIH| DIT|SIK|,| |1-3|? RI$((|1(3])
7|@|0) I |N|P|U|T| D|I[SIK 2i0/0| IBIL|AINKI|S ="
71110] |1)F| |([D{IISIK[<|[1/}{+({DIT|SIK]>(3|) |=—1| |T|H|E|N| |6/9(@ “
7|2(0] |P|R|1|N{T| |"|E[N|T|E|R| |FIIIL|ENJAMIE 2(1i0| |QUO|T|E[s |=|CH|RIS|( 3(a)
7/3/0) [IINPIUIT| NAME S 2(20] |BIA|N|G|$ |=|C/HIR|S|(|3|3)) |&/CIH[R|$|(|3]3])
78|10 |1{F| [(|L|E[N|{(|NJAMIE|$|)i<|1|} + (|LIEIN|([NJAME|S|)|>11/0]) = 2(3/0| [clo|L|ON|$=|C/H|R|${(|5(8!)
-1l [THIEIN |7|2]0 2(alo| [s|E/M|1 [clojLlO[N|s \=|C[H[RIS|( [5|9))
7\5{@] {OP(EIN| |#|1|:("|D[S|KI"1&S\TIR|$|(D|T{S|K|)|& & NIAME|S$ 250l |R|1lc[H|T|A[RIRIOMWS I=ICIH|RS|{ |612])
, |O[U|TIP[UIT|, |I!NIT|E[RIN|A[L|, [V\AIR{T|A|B|LIE| 11/3|2 206i0 ALVIPERSAND$=CHR$(64)
76|0] |R|E 2(7!0| [OP|EIN|PA|R|E|N|$|=(CIH[RI$|(|4/0])
7|7/0| [REM “(Xi"{ | M{U|ST| [EQUA|L| |TH|E| NUMBER 218/0| |c|/Li0/S|E|P|A|RIEINIS |=ICHIR|$|( 41])
OF |TEX|T) |L|INE|S 2(9(0| |DIE[C|I MIA|L|s|=/C/H|R|$|(|4|6|)
7:80) |REM 3/0/0| |z[ERO|$|=/C[H[RiS|(|4/8))
71910 (PIRIIINIT | #]1): X 3(1/0| [p|L|u[s|s|=(CH|R|S|(|43])
giool |FOR =1 [TO (X 3200 JM1iN(us|si=ICIHRIS|( |a[5!)
8101 |PRIIINT #/1): 18/ (/1)) 33(0 IMULTIPLY$=CHR$(42)
8120 INEXT| |1 3(a|0| [D|1|v|1|D|Eis=/C[H[R|$|(|4|7])
8/|3/0| [CILIOS|E| [#]1 3(5(0( |EQIUIAIL|S|=|CIE[R|$|(|6[1|)
8/4/0} |RIE|T|UIRIN 3|6]@| |S|PIAIC|E|$ |=|C[HIR|$|(|3[2])
31710 [YIES=1
380 FNOL:-J-‘O
319/0 |RIE C|E/N|TIR|A|L| |CIO|NIT{R[O|L| M|E|N|U!
400 ICAILIL| |CILIE/AR
41(e| JP|R|1|N|T| |"MIA|KIE| {A| (C/R|O|I|CIE|—|—
This program (Listing 4) scans the file for lines that start with 420| [PR|TN|T
11. Then these Interactive COMMAND LINES are parsed for four 4/3/0| [PR|IN|T 1 - |LoAP| NEW FORPV‘ FII|LIE
types of commands: 4/4/0( |PR[IIN|T 2| |~ [F|I|L|L| |O[U|T| [S|AMEE| (FIO|R
1. Comments or messages to prompt the interactive 450 [P{RITIN|T 3 - PRI}!{’[T ClO|P|IE|S|"
user. This type of command is in the form of text preced- al6\o} |PRIIINT| " | 14\ = \T|E[RMINATE"
ed by a quote and followed by a quote. 4710| [PRRIIINT
4/8/0| |1IN|P|U|T| (C[HO|IICIE
2. Field-definition type commands define the physical field alole| [1/F| |([c/HlOIT|CIE|>|0|) [+](|C{H|O|l|C|E|<|5|) =|-|2| |TIHIE|N| |5
into which the user’s keyboard input will be stored. The 210
field has the form— 500 {P|R|I|N|T| |“|E[RIRIO[R|,| |TIR|Y| |AGIA|IIN
:<line number>: <start position>: 5|1(| [GiO|T|O| (41|10
<end position>: Example— :23:5:22 5/210) lOIN| [C|H/O[I|CE| |GlOIS|U[B| |5|5|@, (8|4!0!,1/3|4|0|,|3|G|2|0!
A Sample COMMAND LINE is: 5/3/0| |G/OT/O| |4(0|@
1"“/Enter the serial number—’’ :19:7:22: 5/4/0( |RIEM 1 |- [L|OJAD NEFN FIORM| |(F|I|LIE| |S[UB|R
3. Repeat Command Sequence starts with— 5/5/0 (C)g“.NELEAR
'@ < Numeric Value>:- and must end with a @. slslol Ip[R|1INIT| |“|EINITIEIR| \DIEIV|1ICIE
Everything in between will be repeated the number of 51710l IpIR|1IN|T 1 IFlOIR| | [cisi1
times specified by the numeric value. A sample might be: si8le| |pIRI1INIT 2| [Flolr| | Ipl1lsix
(Line 20) Serial Number— Model— siai0| |1iNiPiUIT| DIEWV|IICIE
(Line 21) Serial Number— Model— 6(le| {1|F| |(|[DIE|V|I|C|E|<|1|}H+(|D|E|V{1|C|E[>|2|}|=[-1| |T|H|E[N |5
(Line 22) Serial Number— Model— 60
(Line 2) 11“Fill in the table values that follow:* 6/1/0| [1|F| [DIE|V|IC|El=2| |THIEIN] 16/9]0
(Line? + 1) 1!@3:‘‘Enter serial number;’’ :20:15:24 6/2|0| [O|P|E|N| [#[4]:]"iCiS|1|"|, |I|N|T/E|RINIA[L|, |TN|PU|T| |, [FilX|E
(Line? +2) !"“‘Enter the model number:”’ 20’3140’ @ D (192
4. Math Transformations are made up of terms and operators. g:g ;ggu'f:ﬁal.é x| siTiElp! |2
Terms may be Field-definition or constant types. Operators 6/5(0] |1|n(p(ulr| (#|al:|&l$| (1)), |A]$|([T 1)
are “x’, wfrr veq = and -, All terms and slelol InElXIT |1 ' ’
operators must each be enclosed in parentheses. 6/7l0| lclLlols|E| |#|a
11(:23:5:22) (*) (.0544) (=) (:>23:17:35:) 6(8/0| |R|E[T|UR|N
Note the />’ in the last term which causes the answer to slale| |RIEM - |rle|aip| [FlRloM! Ip|1lsik
be right justified in the field. 7108} |P[R/1|NIT) {“lEIN|T|E[R] WH|1|ClH| Di1|SIK|,| [1]-3]?|"
7|1|0| JI|N|P{U[T| D(I|S|K|N/O
7|2(0| |1|F| |(|D|I|S|KINIOI<|T|) [+(DiI|S[KINIO>3|) =[~1| [T|HIEN| {7
The IFG program is set up for use with an EPSON MX-80 printer loio |M
connected as device: 7/3/0) |[P|R;IN/T| |“|E|N|T|E[R] |F|I|L|E|N|AMIE|:
‘/RS232.CR.EC.DA = 8.BA = 9600"’ 74/0] [1\NP{UIT| [F|I|LENJAME|S
If you are using a different baud rate, the OPEN statements for 7\5|0) {1|F| [(|L|EN|(|F|I|LIE|N|A E$)<1)+(LEN(FILENAW
the printer on line number 1380 must be changed. E|$|}[>[10)[=|-|1) |TH[EN] |73]®
You can use a different R$232 printer with the IFG program but 7|6/0( [O/PEIN| |#|5|:|“(D|S|K|"|&S|T|R|$|([D|I|SKN|O|)&"|.|" &F}I|L
first check lines 190-360 to make sure these character sequences E|NAMIE($|, [1{N|P[U|T| (,|S|E/QU|E[N|T|IAL|, I|N|T[ERNA|L},
are compatible with your printer. Especially check RESETEPSON, V|A[R|T|A[B|LIE| [1)3]2
which initializes the printer. 7(7|@| |TINIPUIT| |#]5|: X
7/8/0] IFIOR| [11=[1] ITIO| [X
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You are not often confronted with this type of wager.
But you do have opportunities to evaluate, just as the
maharajah should have. A computer can help you to pro-
ject events into the future, vary the assumptions and tabulate
the projected results. Using a computer program, you can
analyze a much more complex situation than you would be
willing to do with just a pencil, calculator and paper. You
can change your assumptions and let the computer
recalculate and reprint the projections, and thus gain much
more understanding of the consequences of various con-
tingencies as you play what is essentially a game of ‘“What
if. .. 7 As an extra benefit, consider this effect: The
necessity of making clear and explicit assumptions usable
by the computer may force you to think more clearly and
objectively than you might have done otherwise. (I wonder
whether baseball clubs would pay as much for some of their
benchwarmers and stars if they evaluated the consequences
and contingencies objectively.)

A Program Outline

Perhaps the best thing about a projection program is the
ease with which you can write it yourself in BASIC. The
fundamental tool is a two-dimensional array. If you thought
anything connected with arrays was necessarily complex and
difficult, please read on. You’ll soon discover that an array
application can be a lot easier than you imagined.

An array is nothing more than a table in computer
storage; a two-dimensional array has rows and columns., We
must assign meaning to each, and write our program to
honor those meanings. In a projection program, I let each
column represent a year (or month?). If the problem re-
quires, I let the numbers in the first column represent in-
itial values, investments, or costs; the numbers in the last
column represent residual values, or perhaps totals over all
years in the projections. Each row represents a significant
quantity that we want to project over the time span.

1 2 3 4
1981 1982 1983 1984
1 Rents
2 Vacancy loss
3 Gross revenue
4 Property tax
5 Insurance
6 Interest
7 Maintenance
8 Management
9

Depreciation
Cross expenses
Net income

E——
- O

Figure 1, Use of a Table for a Rental Projection

Figure 1 shows a simple projection of a rental operation.
There are four columns in the array; they represent 1981,
1982, 1983, and 1984. Each row represents a quantity
necessary to the projection of rental results. The array can
be declared in BASIC by:

60 DIM T(11,4)

A BASIC program can refer to any number in the array:
For example, to refer to the maintenance expense in 1982
we refer to T(7,2).
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1. Set initial (1981) values
2. FOR each additional year compute the projected values
3. FOR each row of the table PRINT a row of the table

Figure 2. Outline of a Projection Program

The outline of the program is shown in Figure 2. Let us
examine each of the steps of the outline and show how it
would be programmed in BASIC. A bunch of LET
statements takes care of the first step. If rental income for
1980 is projected to be $20,000, with a vacancy rate of 5
percent, property tax of $3200, insurance or $700, etc., the
first several BASIC statements would be:

1010 LET T(1,1)= 20000

1020 LET T(2,1) = .05*T(1,1)
1030 LET T(3,1)=T(,1)—~T(2,1)
1040 LET T(4,1)= 3200

1050 LET T(5,1)="700

These illustrate several ways of assigning values:

¢ directly as a given number (as in statements 1010, 1040,
1050);

¢ as a multiple of another number (as in statement 1020)

¢ as sum or difference of other numbers (as in statement
1030);

It will be clear from your application how to assign each
of your values.

10| |RE SK|E|L(E|T[O|N| [O[F| |A| |P|RIO|I|E(C|T|I|ON| [P|RIO|G
RIAM
210| |RIEM| | ROWIS| |O|F| |T| R|E|P|RIE|S|E|N|T| |I[N|CIOME| [OR
EX|PENS|E| |I|TIEMS
3/0| |[RIEM! | (CO|L[UMNS| OF} |T| [R|E|PRIE|SEE/N|T| [Y|E|A[R|S
6/0) [ID|IM T|(|1]1],8})
1/0|00f |REM | |S|T|E[P| [1].| |I|N|I|T|I|AL| VIAIL|UIEIS
1/0/1\0] {L(E|T| |T|(|1],[1]}|=[2|0/000
1012|0] ILE[T| [T)(|2[, 1]} =[. |0/5(*T|([1],[1)
1/0/3\0| ILE[T| T|¢|3|, (1]} [={T|C|1], [1)|HT[([2],]1]}
1|@\8/0| JLIE|T| |T|(|4],]1]}|=(3|2|@|@
1/0/5\0| JLIE|T| |T}(|5],]1|}|=(7|0|0
1919|101 |[REE]M | |S|T|E|P| |2|.| |P|RO{](EICIT| [T|O| |F|U|T{URE| |Y|E|A
R|S
21000 [FlOR! 11=[2| [TiO} 14
208110 [LIE(T| |T{{|T), [T =TI, (T (*(1] @8
2(0/2(@] JL(E|T| (T|(|2],[1])(=|.|@|5[*|T|(|1],[I|)
2003@] [LE[T| T|(|3]. (1)) =TI, T -T2, (1)
2/014/0| ILE[T| |T|(|4], (1)) |=(T|(|8], (11 [*(1].|0|6
210/5(0| JLE[T| |TICI5|, (1)) |=(T| (|5, [TIH1])*111.11]@
212i0/0] INEX|T| |1
2(9/19/0| |[REM | |S|TE|P| |3|.| |P|R|INIT| ITIH|E| |R|E/S[U[LITIS
3|0/0/0| [FOR! K|=1| [TiO} {1]1
318/1/0} [PRIINT| K|, [T{CK|, |1}, [TC|K], (2]} | (TECIRE, 131, (T| UK, |8
)
3/0120| [N|E|X|T| K
9/9/9/0] [END

The second step of the program is probably the most com-
plex. The idea is to march across the table, usually deriving
each number from the one to its left—that is, from the cor-
responding entry for the previous year. However, some of
these entries, too, will be multiples, sums, or differences of
other numbers in the same columm. We can use the BASIC
statement FOR to good advantage here; it easily specifies
a repetition for each year. In our rental example, these
statements could be:

2000 FOR J=2TO 4
2010 LET T(1,J)=T(1,J - 1)*1.08
2020 LET T(2,3)=.05*T(1,))
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ment. If done in a detailed and comprehensive way, this
would be close to what we would call a systems analysis
of your application.

Great detail and comprehensiveness are not needed; the
idea is to give you a starting point for judging the ade-
quacy of a package you may be offered. You will prob-
ably find that a particular package is organized differently
and operates differently from your outline. There’s
nothing wrong with that. Concentrate on the results pro-
duced and whether they are appropriate: Does the pro-
posed package provide the information you consider
essential? Then, of course, you can also judge whether
the proposed package is convenient or awkward, and flex-
ible or rigid.

A second suggestion is to talk to other users of the pro-
posed package, and get their opinions of the package’s
strengths and weaknesses. You may be surprised how will-
ing other users are to share their experiences. Even if you
have to phone a couple of users long-distance, it will be
well worth the trouble and cost.

You should not expect your needs in an information
system to always remain the same. Your business changes;
auditors make new demands; federal or state regulations
change. This is where flexibility of a system comes in.
Chances are that there will come a time when you will
want your system to do something it was not designed
to do. Then, you will need help in modifying the system.
The supplier of the package is in the best position to know
how to modify your system. But will he be around when
you need him? Find out whether the source program is
supplied and accessible to you. If it is, then you have a
chance of getting someone near you to modify it when
needed. Try to find out from the supplier and users how
much trouble a minor modification would be. You may
not be able to trust an answer you get absolutely, because
judging how hard it will be to modify a program is dif-
ficult, but this is the best suggestion I can make.

In the next section I will review some business-related
software. This will provide an opportunity for some more
specific suggestions about the analysis of a package.

Now let us turn our attention to something more
tangible—a program that should be of practical use to
many of you.

Effective Interest Rate or Return On Investment

Suppose you have an opportunity to buy an investment
for $1500. The investment is expected to pay $140 at the
end of each of the next five years, and at the end of five
years return a lump sum of $2000. What is the effective
interest rate or total yield on this investment? Or, put
another way, what is the return on this investment? This
problem can be stated in terms of capital in your business:
If you invest some amount in a certain piece of equip-
ment or in a higher level of inventory or. . . ,you expect
some estimated improvement in revenues. What is your
expected return on this investment?

Since you have many opportunities and a limited
amount of capital, you need to compare the expected
rates of return on each of several opportunities in order
to be able to make the best decision. Of course, there are
usually intangible benefits, as well as variations in the
risks of different investments. A return-on-investment
calculation is, therefore, not the only—or necessarily the
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deciding—criterion in your decisions. Nevertheless, it will
certainly provide valuable input in your decision-making
process.

The program presented here is a relatively simple one.
I define a component of the investment as one or more
payments of equal amounts made at regular intevals. An
investment will have two or more components; they are
the main input to the program. Each component is
described by:

(a) the amount of each payment (there may be only one).

(b) the time at which the first of these payments is made.
Time is measured in months from the current mo-
ment, which is understood to be time zero.

(¢) the number of months between payments. This is
irrelevant if there is only one payment in a compo-
nent, but we require a number anyway.

(d) the number of payments in this component.

For instance, the example above includes three
components:

(a) by ©
1st Component 1500 0 1
2nd Component -140 12 12
3rd Component -2000 60 1

— ] - O

Note that the investment amount is given as a positive
number, but the returns on the investment are given as
negative numbers. The second component represents the
five annual payments (12 months apart) starting 12
months after the current time. The first and third com-
ponents represent single payments: the initial payment
and the final payoff after five years (60 months).

The program makes provision for up to ten com-
ponents; the number of components is the first input the
program asks for.

The program strategy is to compute the residual pre-
sent value at one interest rate higher and one lower than
the effective interest rate. We use an interpolation for-
mula to produce a better estimate of the effective interest
rate, then narrow the range of possible effective interest
rates, and repeat the process. The program stops when
the residual value is less than some fraction of the total
of the numbers used in computing the residual value, or
when the range of possible effective interest rates is less
than some tolerance. There are four parameters set in
statements 200-230 of the program that you may want
to change, depending on your requirements:

U9—starting upper bound for effective interest rate, set
now at 30%.

L9—starting lower bound for effective interest rate, set
now at 0%.

T9—tolerance for range of effective interest rate, set now
at .05%. When the possible range is less than this,
we conclude you have the rate closely enough.

P9—tolerance for residual present value, set now at .000l.
Because of round-off error during the calculations,
this tolerance should not be reduced much below
this value.

Copyright © 1983 Emerald Valley Publishing Co.




Figure 1
ENTER NUMBER OF PAYMENT COMPONENTS? 3
ENTER AMOUNT OF PAYMENT? 1500
ENTER TIME OF FIRST OF THESE PAYMENTS? 0
ENTER PERIOD BETWEEN THESE PAYMENTS, IN MONTHS? 1
ENTER NUMBER OF THESE PAYMENTS? 1

ENTER AMOUNT OF PAYMENT? - 140

ENTER TIME OF FIRST OF THESE PAYMENTS? 12

ENTER PERIOD BETWEEN THESE PAYMENTS, IN MONTHS? 12
ENTER NUMBER OF THESE PAYMENTS? 5

ENTER AMOUNT OF PAYMENT? - 2000

ENTER TIME OF FIRST OF THESE PAYMENTS? 60

ENTER PERIOD BETWEEN THESE PAYMENTS, IN MONTHS? 1
ENTER NUMBER OF THESE PAYMENTS? 1

RESIDUAL PRESENT VALUE AT 0% IS —1200
RESIDUAL PRESENT VALUE AT 30% IS 731.7656652
RESIDUAL PRESENT VALUE AT 18.63580073% IS 290.8235145
RESIDUAL PRESENT VALUE AT 15.00040794% 1S 93.29345296
RESIDUAL PRESENT VALUE AT 13.91833345% IS 27.69506322
RESIDUAL PRESENT VALUE AT 13.60435554% IS 8.02691232
RESIDUAL PRESENT VALUE AT 13.5139594% IS 2.310160891
RESIDUAL PRESENT VALUE AT 13.48799321% IS .6635205027
RESIDUAL PRESENT VALUE AT 13.48053936% IS .1904640003
EFFECTIVE INTEREST RATE COMPOUNDED MONTHLY,

IS 13.48053936

Figure 1 shows a transcript of the execution of the pro-
gram with the sample data given above.

Note that the program uses a subroutine starting at line
720; a parameter R is supplied to the subroutine, and
parameters V and V3 are returned. If you have Extended
BASIC, you can make these parameters explicit in the
subroutine call. You can also rephrase some of the con-
trol structures using 1IF-THEN-ELSE and multi-line
statements, and make the program much more readable.
I leave this for you to explore.

Lease vs. Purchase Analysis

Quite complex programs are available to determine
whether leasing or purchasing some piece of equipment
is more advantageous. The effective interest rate program
can be used for lease vs. purchase analysis, though it re-
quires you to do some side calculation. One method of
the analysis would be essentially to calculate the return
on purchasing the equipment and leasing it back to so-
meone else. You would include:

¢ cost of purchase(+)

¢ tax benefits from claimed depreciation (—)

® Jease payments (—)

¢ maintenance cost, if maintenance is provided under the
lease (+)

¢ any difference in insurance or other costs between
purchasing and leasing (+ or —)

¢ expected cost of purchase at the end of lease period (—)
or trade-in value at the end of lease period (—)

The rate of return indicated by this analysis can be com-
pared with your borrowing cost, and the comparison
would give you an indication of whether purchase or lease
would be more advantageous to you.

As a small example, suppose you are going to get a
widget-grinder. You can buy it for $12,000, or lease it
for three years at $300 per month. No maintenance is in-
volved, and the insurance cost is the same under lease
or purchase. You expect that after three years you would

Copyright © 1983 Emerald Valley Publishing Co.

need to trade this one in on a larger model. If you buy
it, the trade-in allowance will be $6000. Assuming that
either depreciation or lease payments would cost a net
of only 60 percent of the actual amounts because of an
assumed 40 percent tax rate, the input to the program
would therefore be:

| @ |omlld
1st Component 12000 0 1 1
2nd Component | —-1200( 12 | 12 | 3
3rd Component - 180 0 1|36
4th Component -60007 36 | 1 1

If you want to check, this example gives an effective in-
terest rate of about 14.1%. Presumably, it would be ad-
vantageous to purchase the widget grinder instead of leas-
ing it.

Effective Interest Rate Program:
Table of Variables

Arrays:
Al: amount of each payment in an investment
component*
T1: time at which the first payment of that component
is made (in months, from current time = 0)
F1: number of months between the payments in this
component

N1: number of payments in this component

*An investment component is a series of one or more equal
payments made at fixed intervals. Payments may be paid out
(+) or received (-).

Parameters:
U9: upper limit for effective annual rate

L9: lower limit for effective annual rate

T9: tolerance: when the interval between upper and
lower limits (L1, Ul) is less than this, the pro-
gram stops

U9: tolerance—when the residual present value at a
trial interest rate, divided by the sum of the ab-
solute values of all components, is less than
this, the program stops

C: number of components

index of the current investment component
under consideration (always goes from | to C)

L1: current lower bound on effective rate
Ul: current upper bound on effective rate

R: trial interest rate, on which to calculate residual
present value V

V: residual present value, based on trial interest
rate R

L2: residual present value at lower limit L1
U2: residual present value at upper limit Ul

V3: sum of absolute values of component present
values

V4: present value of a component at rate R
VS: temporary variable used in computing V4
R1: monthly increase factor, using rate R @

—
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based system feasible—not only for inventory, but for
accounts payable or receivable, general ledger, etc.

Implementation in TI BASIC

In a random-access file, in TI BASIC and in every other
system I know, all records must be the same length. The
operating system knows the length of each record, knows
where the file begins on disk, and therefore can calculate
the exact location of the 367th record, or any other
record. This calculation is used whenever we ask to read
or write a particular record.

Let’s look at the statements we use on random-access
files. They are the same statements we use on ordinary
(sequential) files, but some parameters are different. First,
when we OPEN a random-access file, we must declare:

M file organization is RELATIVE

M file type is DISPLAY or INTERNAL

Mopen mode is INPUT, OUTPUT, or UPDATE
M record type is FIXED

Don’t ask why the word RELATIVE is chosen to
specify random access, but it may have something to do
with the address calculation: The location of each record
is computed relative to the beginning of the file. You may
well want to construct your random-access files as IN-
TERNAL, to save space and time required for convert-
ing DISPLAY (ASCII) files for internal use. An IN-
TERNAL file cannot be listed directly, but you probably
need a program to list a random-access file anyway. An
open mode of UPDATE allows you to read and write
records in your file, and this is what you want most of
the time. UPDATE is also the default if you don’t specify
an open mode. As well as specifying FIXED record type,
you may also specify the record length, and I recommend
that you do. As an example,

OPEN #1:*“DSK1.INVENTORY”’,RELATIVE,
INTERNAL, UPDATE, FIXED 92.

opens the INVENTORY file on your DSK1 as your #1
file; the file has 92-byte records in internal format, for
random-access reads and writes. When you first create
a file, you can and should specify the number of records
to be allocated initially; the number follows the word
RELATIVE. For example, the program that first
established this file could have used:

OPEN #2: ““DSKI.INVENTORY”’,RELATIVE
150,INTERNAL,OUTPUT,FIXED 92

To read a particular record, include the record number
(the first record is numbered zero) in the INPUT state-
ment; if N = 119, for example,

INPUT #2,REC N: PN,D$,Q,PR

reads the 119th record from the file into the variables PN,
DS, Q, PR. The PRINT statement similarly includes the
word REC and the record number of the record to be
written:

PRINT #2,REC N: PN,D$,Q,PR

You can use the EOF function for a random-access file,
but this is not the best way. Better is to use the record
0 to hold special information about the file, especially
the length of the file. As soon as you open the file, read
that record:
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INPUT #2, REC 0: FL

Then, before accessing any record, compare its record
number with FL:

230 IF N>FL THEN 260

240 INPUT #2,REC N: PN,D3,Q,PR

250 GOTO 280

260 PRINT ““INVALID RECORD NUMBER.
REENTER”

When we wish, we are allowed to read or write records
sequentially in random-access file. And of course we
should CLOSE a file at the end of the program.

Which Record Contains What?

Okay, so you can easily get the 119th record in your
random-access file. But how do you know that the in-
formation you want i1s in the 119th record? That is the
hard part. If you are willing to assign product numbers
1 t0 200 to the 200 items in your inventory file, you have
no problem. At least, not until you discontinue some
products and add others. In many cases, you can’t assign
the key to your file (product number, social security
number, account number, or whatever) like this at all.
So we need some scheme that associates a record number
with each of your keys.

There are a lot of ways to do this. I will show one here:
an index, which I keep in a file of its own. Actually, it
could be kept in the first several records of your random-
access file if you wish. Let’s suppose an inventory system
with up to 200 products. The product numbers are already
assigned, as integers like 17, 29, 83, 104, 105, etc. We
can keep our index in a pair of arrays in main storage
while we run our system: these arrays don’t take a lot
of room.

60 DIM IPN(200),ILOC(200)
70 OPEN #1: “DSK1.INVINDEX’’,SEQUENTIAL
INTERNAL

180 FOR I=1 to 200
190 INPUT #1: IPN(I),ILOC(I)
200 NEXT I

The IPN array holds the product numbers, and the IL-
OC array the record numbers in the random-access file
for the corresponding products. When we want to access
a product, we search the IPN array, find the record
number, then use it to access the product record directly.

Using this scheme, the sequence of records in the
random-access file matters very little. The sequence in the
index file (and therefore in the arrays) matters more. The
easiest thing, but least efficient, is to search the IPN ar-
ray sequentially, with the product numbers in either
ascending sequence or no particular sequence. One bet-
ter idea is to put the most frequently used records at the
front of the index file, thus cutting down on the average
number of index entries your program must search.
Studies have shown that in situations like this, 80 per-
cent of the desired accesses are to 20 percent of the items.
A still more efficient (but longer to program) method is
a binary search, requiring that the index be in ascending
sequence by product number. But let’s come back to that
idea another time.
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Putting It all Together

Let’s see how some of this works. We will see, at least
in outline, how to (1) update a particular record, using
the index, and (2) how to add a new record to the file
(and of course to the index). First, let’s be a little more
precise about how we keep information, again using an
inventory system as the context.
1. The RELATIVE file is named INVENTORY; its first
record (numbered 0) contains the allocated length of the
file; the number of records actually used must not ex-
ceed that number. If the allocated length is 201 records,
for example, we might at some time be using 160, and
these would be numbered 1 to 160.

2. The index file is named INVINDEX; it contains an
index entry for each of the allocated records in INVEN-
TORY. The index entries are in sequence by product
number. The unused records are identified in the index
by a product number like 32767, which is larger than any
actual product number. In addition at the very beginning
of the INVINDEX file are:

(a) the number of allocated records
(b) the number of currently active records

As part of our program initialization, we must open
the files and read the index into our arrays:

60 DIM IPN(200),ILOC(200)

70 OPEN #1: “DSK1.INVINDEX"’,SEQUENTIAL,
INTERNAL

80 OPEN #2: ““DSKI.INVENTORY”’ ,RELATIVE,
INTERNAL,UPDATE,FIXED 92

90 INPUT #1: NALLOC,NACTV

100 FOR I=1 TO NALLOC

110 INPUT #1: IPN(I),ILOC(I)

120 NEXT I

Now, suppose the program has accepted a product
number APN, and needs to retrieve the INVENTORY
record for that product; we will show for simplicity a
sequential, rather than a binary search through the in-
dex file:

310 FOR J=1 TO NACTV

320 IF APN=IPN(J) THEN 370

330 IF ANP>IPN(J) THEN 350

340 NEXT J

350 PRINT “PRODUCT NOT ON FILE”

360 GOTO . .

370 INPUT #2,REC ILOC(J): PN,D§,Q,PR,. . .
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If the program goes on to update some fields of the
record, the record can be rewritten with its updated con-
tents very simply:

470 PRINT #2,REC ILOC(J): PN,D$,Q,PR,. ..

Inserting a new record for a new product number is
a little tricky. Where to put it in the inventory file is no
problem; it can go right after the last active record. The
index will make it accessible at the right time, with no
problem. But we have more to do with the index. We
must insert a new index entry in its proper place in se-
quence. Let’s look at that process. Suppose that the pro-
duct number to be inserted is PN, and that we have ascer-
tained that such a number is not in the file.

600 IN NACTV < NALLOC THEN 630

610 PRINT “NO MORE SPACE IN THE
INVENTORY FILE”

620 GOTO . .

630 NACTV =NACTV +1

640 PRINT #2,REC NACTV: PN,D$,Q,PR

650 REM ADJUST INDEX

660 FOR J=1 TO NACTV

670 IF PN>IPN(J) THEN 690

680 NEXT J

690 FOR K =NACTV TO J+1 STEP —1

700 IPN(K) = IPN(K — 1)

710 ILOC(K) = ILOC(K — 1)

720 NEXT K

730 IPN(J) = PN

740 ILOC(J)=NACTV

750 REM REWRITE THE UPDATED INDEX FILE

760 RESTORE #1

770 PRINT #1: NALLOC,NACTV

780 FOR 1=1 TO NALLOC

790 PRINT #1: IPN(I),ILOC(I)

800 NEXT I

None of these operations takes very long. We always have -
the index file, the index arrays, and the random-access
file itself in sync.

Do you have a better scheme? You may very well have,
especially for your particular application. There is a lot
of room for different ways of using and managing
random-access files. After all, what we have is really the
capability of managing large arrays—kept on disk instead
of main storage. I hope you can see the importance of,
and get some idea of how to use, random-access files from
this introduction.

i
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Figure 1 A table of numbers in ascending sequence.

17

29

83
104
105
119
130
135
158
183
197
262

iteration finds that the 8th element matches the search
key. Suppose our search key were instead 139; the itera-
tions would be exactly the same, except that in the fourth
iteration, lower and upper bounds are both 8, and we find
that the search key is larger than the 8th table element.
Thus the lower bound exceeds the upper bound, and the
search fails.

Figure 2 A subroutine for a binary search.

1000 LOWB = 1

1010 REM 1000. SUBROUTINE TO BINARY SEARCH THE TABLE IPN.
1020 REM OF LENGTH NACTV, FOR SEARCH KEY APN.

1030 REM RETURNS ISUB = SUBSCRIPT OF MATCHING ENTRY,
1040 REM OR 0 IF THE SEARCH FAILS

1050 UPB = NACTV

1060 IF UPB < LOWB THEN 1140

1070 ISUB = INT (LOWB + UPB)/2)

1080 IF APN = IPN (ISUB) THEN 1150

1090 IF APN < IPN (ISUB) THEN 1120

1100 LOWB = ISUB + 1

1110 GO TO 1060

1120 UPB = ISUB - 1

1130 GO TO 1060

1140 ISUB = 0

1150 RETURN

Figure 2 shows a subroutine that searches a table
named IPN for a search key named APN. The length of
the table in NACTV. The subroutine returns the value
of the subscript ISUB of the matching element in the
table, or returns ISUB = 0 if the search fails. Trace the
subroutine, using the table shown in Fig. 1, to verify that
the subroutine follows the logic described above.

Inserting and Deleting Records

If we are only inserting records into a random-access
file, there isn’t much problem. We use the next record
position in the random-access file, and adjust the index
by moving the entries up to make room, in order to put
the new product number where it should go in sequence.
We showed this process in the earlier section. The pro-
blem is more complex if we also delete entries from the
file from time to time. And, of course, we want to be
able to reuse vacated file positions.

To keep track of these positions, we use what the com-
puter scientists call a linked list. We keep a variable, called
EMPTY, which gives the first available file position; if
there are no deleted record positions currently available
(they may all have been used up again, or maybe no
record have been deleted at all), EMPTY equals zero.
Suppose the record stored in the 11th position of the
random-access file has been deleted. Then EMPTY =
11. And the 11th record now contains the next available
file position, which might be 37. Then the 37th record
contains the next available file position, etc. The last
available file record contains a zero to mark the end of
the list.
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When deleting a record, we store in that record posi-
tion the current value of EMPTY, and record the file
position of this newly deleted record as the new value of
EMPTY. When we need to insert a new record in the file,
we look at EMPTY first, to see whether there are any
previously deleted records whose positions we can recy-
cle. If so, we use the first one in the list, but first read
from it a new value to place in EMPTY, so the second
available file position is now first. If EMPTY = 0, we
are using all file position up to NACTV. In that case we
just use the next file position after NACTV, unless
NACTV = NALLOC, in which case we’ve run out of
space.

Figure 3
NALLOC 1|29 | 3 [ 67, WIDGET,

200 2 (67 | 1 |t 105, WHATSIT, . .
NAfTV 388 | 4 |- 29, FRAMISTAN, .
vE 4[105] 2 |- 84, GIMCRACK,. ...

0

3-a. File after four records are inserted

NALLOC 129 | 3 |- 87, WIDGET.. .
Ni?w 267 | 1 |- 105, WHATSIT,. ..
c 384 | 4 |- 29, FRAMISTAN, .
{-f
oy al93 | 5 84, GIMCRACK, ...
0 5 [ 105 2 |- 93, BAUBLE, . . .
3-b. File after product 93 s inserted.
NALLOC 129 [ 3 |, 110 .
200 :
219 |5 105, WHATSIT, . .
NACTV s G052
p 29, FRAMISTAN,. | i
1 =5

EM:TY e

“e..m=5 [ 93 BAUBLE, .. ...

3.c. File after products 67 and 84 are deleted.

NaLoc| 1 [17 | 4 0
200 229 3 105, WHATSIT,. . ..
NAETV 393 |5 29, FRAMISTAN.. .
EMPTY <_'::4 105 | 2 17, KLUDGE, . . .
1 93, BAUBLE,. ... ...

3-d. File after producct 17 is inserted.

You can see the process in Fig 3. First, Fig. 3-c shows
the result of deleting first product 67 and then product
84 from the file. The list of empty file positions starts
at position 4 (as EMPTY tells us), and then continues
to position 1. The zero, stored at position 1, indicates
that there are no more empty records. The index table
records only the currently active products, and NACTV
tells how many there are.

When product 17 is inserted (Fig. 3-d), it is put into
the first available empty position, which is position 4. The
list of empty positions is reduced, and the index, of
course, is expanded. If two more products are inserted,
the first will go into file position 1, but then the EMPTY
list will itself be empty, so the next product will be put

in position 6.

Copyright © 1983 Emerald Vatley Publishing Co.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68

