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A MICRO
BARTENDER

TI BASIC ON THE ROCKS

capesially when you have to help them decids on
1he choico of drinks, remember how to correetly
mix the selected drinks, and simultaneously explain 10
your curious visitors exaetly how you use the exatic com-
puter in your Hvingroom. Mew, this three-part task can
be handled much more enjoyably with Micro
Bartender—a TI BASIC program
“The next time, guests arrive just st them in front of
your home computer and let them choose tseiz own mixed
inks. The program will not cenly provide easy-to-follow
tecipes, but will also shaw your guests how the finished
drinks should appear—in full color, with proper glass and
sarnisht

Enlemu'mns Buests can indeed be a chore—

But whar's the use of choesing drinks that ase impossi-
ble 10 make because you're missing one of more ingre-
diants? It's definitely slow and frustrating when the on-
Iy way to find *'possible” drinks is by scanning all the
ingredicnts on page after page of recipes. But hapgily,

Then, you
<an look up the details of each recipe nnd see a graphic
representation of the finished drink's appearance.
Cramming nearly & ssore of drink recipes (plus the
associated graphics) into the TI-99/4% 16K of RAM
MEMOry was no easy feat. Observant programmers will
motice our extensive use of data reconstruetion techni-
ques. For those programmers who happen te be non-
drinkers—and debugging wlone could drive & man to
drink—the pogram logic and contral structure i suitable

Copyrighs © 198 imarsid Vasey Musishing Co.

with many other types of recansirucied “recipes.” [On-
ly kidding, of course, about “‘driving 4 man
2l

drink. .

EXPLANATION OF THE PROGRAM
Micro Bartender

200- Frins title sereen.

250280 Subroutine to determine color far graphics,
H0-1350  Subroutine for graphics,

1360.1650  Defines special characters,

1660-1750  Reads data while clile sereen is displayes.
E960-1860  Prinis scroen of two major options.

1E70-2220  First opti

mumm of the
lears screen, sets colors of graphics for

2230.2250
drink chosen.
2260-2040  Prints name of drink and type of glass,
50-2980  Prints smounts end ingredicnts in recipe.
2590-2630  Prints miing instructions.

700 Prits cockiall or whiskey sour glass,
103610 P ish and sets ealors for garnish.
HI0TESD  Prians lnstrucions foe stir rod oF REaws.
o0 Drwdcdink, o

: ier may press any key (o continue pregram.
HNI0H0 Secand option. Prints Iasiructions fo [nger
dieat iveto
4100-3200 i

rocives user's Inpur ¥ ar N for each ingre-

dient in INVS array,

1200-360  Prints message for no drinks possible,

3270-3370 ink"s i ients with inven-
. tary list and prints passible drinks to make,

13803400 User presses any key to go back 1o option

sereen.
1410:3780 |dmn for DRINKS arvay of attribuies for cach
rink
37903810 Names of ingredients for inventary list.
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13 lly Ml Temjzlﬂun.ynll:ln t figure that! ™
W Eimmmem

merely asked hcl the formula for com-
puting the payoff amount on the installment contract on
my 1978 Datsun.

This emphatic *'can’t do™ sent me racing off to the
library in my soon-to-be-liberated Datsun. And it was
there that I discovered the existence of the Rule of 78
S0, armed with this knowledge, I decided to write & pro-
gram ihat applied the Rule to installment contracts and
et my TI-99/4A do the figuring for me.

From the name of this article you might have expected
some sort of game, but the Rule of 78 is no game. It deter-
mines the amount of money required 1o pay off an in-
staliment contract at any given time, or the amoum Lo
e re-linanced when you trade in before making all the
payments. Should you be so unfortunate and have o
default, the Rule of 78 determinés the balance that
mm due and payable—the amount the finance com-

wauld be entitled to recover by repassessing the car,
Tty R also s ma method lbcngnixrd by the Intermal
ofth

chasge du‘lul:u'b'l==m:|| year dunng lh:ILfn of the contract

The Rule of 78 defines the fraction of the total finance
«charge that is on the unused portion, The numerates of
the fraction is the sum of the numbers of the remaining
payments; the denominator is the sum of the numbers
of all payments. The number of the first payment uaqual
to the number of payments in the contracts—e.
payments for a four-year contract. The nunsber of mn
tucceeding payment is one less] the last payment Is
number 1. At the time the Rule got its name, 12-payment
contracts were the usual type, The sum of I2. 1I..
and 1 is 78, the denominator of the fraction. A mo: p-
propriatc name in our day would be rule of 1176, whieh
is the sum of 4§ through 1,

Many installment contracts allow &n acquisition charge
10 be deducted from the finance charge befose muliply-
ing it by the fraction. This is almest a prepayment penal-
1y, but not quite—because you usually pay only 2 por-
tion of the acquisition charge. When applicable, the ac-
Quisition charge affects the payolf amount of the
contract.

The Rule of 78 is also known as the Sum of the Manth-
Iy Balances Method and the Sum of the Months Digits
Method. According to the Consumer and Commercial
Credit Installment Sales, a subscription service published
by Prentics-Hall, it is widely used in installment contrasts,
From these volumes, which contain federal and state law
on the subject, | discovered that the Rule is. required by
law in some ctates and allowed by law in all states. 1t 3
plies to installment contracts en automobiles, furniture,
and appliances, and 1o same types of loans, Internal
Revenus Service Publicaton 543, fauerest Expense, ex-
plains ihe Rule and its application to income tax
deductions.

Running the Program

The program ks shown in the listing at the end of this

article, It is written in TI BASIC, but will also run in TI
IC. Copy the program ia1o your compuier
and enter the RUN command.

Consult a copy of the contract. Firet, be sure it men-
tions the Rule of 78 or one of its aliases in the sestion

Capyrighe © 1163 Gmarad Vaseg Pusinbng Co.
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on prepayment. Then locate the amounts requested in the
initial display. All of the amounts are usually typed in
‘except the acquisition charge; it is pflnud-ulhm
The display s as follows:

IMNSTALLMENT PAYMENTS

AMOUNT FINANCED: 3

FINANCE CHARGE: §

ACQUISITION CHARGE: §

AMOUNT OF PAYMENT: §

NUMBER OF PAYMENTS: e

FIRST PAYMENT DATE:

Thz prompts of the displays are typical of the pames
used in contracts. The amount financed is the T of the
price of the merchandise, sales taxes, insurance,
the down payment. The finance mmmhe mum add-
ed to the amount financed to compuie the total of
payments. The acquisition charge is printed in the sec-

tion o prepayment. (It is $25 in many contracts.) It s *

casy io come up with the amount of payment: Thai 's the
amount you pay each menth. Typically, you make 12
paymenis on appliances and 48 on new cars. Enter the
date of the first payment expressed as three numbers
separated by slashes. The first number represents the
moath, | through 12, The second is the day of the month,
1 through 31. The last number is the year, Npmunled
By the last two digits. For example, if the first paymi

were dus December 23, 1984, you would enter mz:m.

After you enter the ligures, the program lists the op-
tons as follows:

CHOOSE ONE
L. CONTRACT SCHEDULE
2. CONTRACT STATUS
3. TAX DEDUCTION
4. NEW CONTRACT
ENTER NUMBER:

The Contract Schedule option provides the date, total
paid, balance prepay amount, and smaount saved by
prepaying for ihe first paymsent. By pressing ENTER you
request the next payment. By mpﬂlcd!yvmauthTEl‘l
you can display these five items for cach payment of the
contract. On the display for December of each yeas, the
program also displays the tax deduction for the year.
hen you spesify the Contract Status option, the pro-
gram requests o date, The program then d.lsnhn ihe
stalus of the contract an that date. IF the date is during
the period of the contract, the status display includes the
date, total paid, balance, prepay amount, smount saved
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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
1o the requested date.

The Tax Dedtuction option shows you the allowable in-
come tax deduction for each year of the comtract. This
same information is provided In the contract schedule
displays; because this option gives you enly 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
compule the figures for the contract on your car, then
on your TV, etc. Option 4 would enable you to enter

for each mdditional contract.

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

AMOUNT FINANCED: §2, 545 1]

FINANCE CHARGE: §

ACQUISITION CHA ms-s 2s,m

AMOUNT OF PAYMENT:S 92.41

NUMBER OF PAYMENT: 36

FIRST PAYMENT: 12/23/80
Bdmr this display, the specific display for the selected

or the Contract Schedule option, the
[nllawinl display is repeated for each payment:
CONTRACT SCHEDULE
AFTER PAYMENT ON IL‘H/W "
TOTAL PAID 5
$ 3, 234 :5

'PREPAY AMOUNT § 2,558.52

SAVE BY PREPAY § 675.43

DEDUCTION FOR 1980 $42.22
Far the Contract Status option, the initial display requests
the date, as follows:

CONTRACT STATUS

ENTER DATE:

[Eater 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-
meat, the following is displayed:

STATUS ON 12/1/83
PAID UP

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

STATUS ON 12/31/81:

TOTAL PAID 5 1,201.33
BALANCE 3 212543
PREPAY AMOUNT $ 1.838.23
SAVE BY PREPAY §  281.20
19 Tha Best of 5%'er  Volume 1

DEDUCTIBLE IN 81 §

IF PAID OFF ON 12431481
For the tax deduction option, the display is as follows:

IF YOU PAY ALL PAYMENTS

AS SCHEDULED, YOU MAY

DEDUCT HNANCE CHARGE

451.61

AS FOLLOW!
AMOUNT
5
5 415.14
1 5 246.27
1983 5 71.40

At the bottom et' cach scacen, the program displays the
Tollowing mes:

PRESS 'ENTER TO CONTINUE

OR 9 TO QUI

For the Comract Schedule option, you get the figores
[u- the next payment when yai press ENTER. When all
nits have been displayed, pressing ENTER displays
:Iu:l t of options previously deseribed. For options 2and
3, which have one screen each, pressing ENTER displays
the option list.

The accuracy of the figures depends on the accuracy
of the compuler, Texas Instruments claims ten digits of
aceuracy for the T1-99/4A. In the case of the contract
on my 1978 Datsun, the finance company's figures were.
nat exactly the same as mine. The differences were a pen-
ny or Lwo, most likely due to differences in computer ac-
curacy. OF course, 1 paid the amount fheir computer
wanted.

Changing the Program

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

The program has & subrouting for cach optiss, 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 contenct 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
aier twos howeved, the driver (lines 170 through 660)
and the miscellanzous subroutines from line 2670 ta the
end of the program are required for all subroutines.
Streamlining for TI Extended BASIC

You can run the program in Extended BASIC asit is,
or you can streamling it, exploiting seme of the features
of the mose powerful language. The power of the
DISPLAY statement of Extended BASIC is particularly
waluable in this program.

Line 170 is a DET statemen that defines a rounding
Tunction, A format defined by an IMAGE statcment
avtomatically rounds fractions, and this function is used
10 align decimal points in the displays. The function is
not needed if you use a specified format

The subroutine beginning at line 28!06-515'-13'! lﬂ"nl
at & defined point on the screen.

Capyright © 1941 s Yollay Prling Co.
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DISPLAY statement with the AT cption, this subrautine
is ot required. Similarly, the subroutine at line 2940 adds
28165 0 the right of the detimal point, where requiced.
It also inserts @ comma between the hundreds n.nd
thousands digit of numbers greater than 3
defined format adds least significant zeros but does -nol
inseri the comma. I you want to use a format and give
up the comma, omit 1his subroutine,

To incorporate thess changes, modify the program
shawn in Listing I by performing the following steps:
1. Gt kine 130 and modidy line 180 as follows:

180 IMAGE"" #B4N.
2. Omit lines 490 nua $00; modify line 310 as follows:
510 PRINT USING “"AMOUNT FINANCED
#uR
3. Omit Lines 520 and $30; modify line 540 as follows:
G "FINANCE CHARGE  :§

4. Omit limes 550 and $60; modify line 570 as follows;
570 PRINT USING “ACQUISITION CHARGE:
c

6. Omit line 630 and modify line 640 as fallon
640 PRINT USING “FIRST PAYMENT: M/dd/an"
iMO,DA.YR
7. Omit lines §10, £30, and 840; modify line 50 as
follows:

850 DISPLAY AT ud. ITRUSING "W/ Rar R
CMO, DA,CY
4. Omit Lines ES0-910; modify line 930 as follows:
530 DISPLAY AT(1S, ITEUSING ISGTOTPD
9. Omit lines $50-590; modify kine 1000 as follows:
1000 DISPLAYS AT{I6, 17:USING IBKBAL
10. Omit Lines 1080-1110; modify lme 1130 as follows:
1130 DISPLAY AT(17, 17:USING 180:PREPAY
11.Omit lines 1140-1170; modify line 1190 as follows:
1190 DISPLAY AT(I4, 17:USING 180:SAY
12.Omit lincs 1280-1310 and 1330; modify line 1340 a3
fallows:
134D DISPLAY AT(20.1:USING “DEDUCTION FOR
1987 $484 887 -CYR_ADED
I!VOmi! lmﬁ 1430-1460 and 1480; modify line 1450 o5

lwa DsPLA Tcm.l) USING "DEDUCTION FOR.
1N 528 “CYR,ADED
4. Omit lincs 1830 and 1840; modify line 1650 as fullows:
1850 PRINT USING “TOTAL PAID 3 sasssw
TOTRPD

/ Coprigs © 1993 Emaraid Vil Py Ca.

15. Omit lines 1880 and lmmdwltuim;qhﬂam.
1900 PRINT USING “BALANCE
BAL

16 Omiit lines 1970 and 1980; modify line 1990 as follows:
1990 PRINT USING “PREPAY AMOUNT 5 #0008
" PREPAY
17, Ot lines 2000 and 2010; modify line 2020 as follows:
2120 PRINT USING “SAVE BY PREPAY §  Wfredad
EAY
18, Ornit lines 2140 and 2150; modify line 2160 as follows:
2160 PRINT USING “DEDUCTIBLE IN 4 § Frasae
“SYR,DEDUCT
19, Omit Lines 2440 and 2450; moclify line 2430 as follows;
2430 PRINT USING “198 SHHR"
DYR,DED
m.an' lines 2590 and 2600;
2580 PRINT USING “1988
{DYR,DED

21.Omit lines 2680-2710 and modify I.Imlma.: lulm
2720 DISPLAY ATR3,1:“PRESS ENTER TO
CONTINUE™

2600; modify line 2580 as follows:
SR

22 €hmi tines 2730 and 2740; modify line 2750 18 follows:
750 DISPLAY AT(24,15"0R 9 TO QUIT"

a. nanm-anmmfmhnmmnuurm
IMSAV-RUI.?‘(APQ

1270 ADED - DEDUCT/DENTFC
¥400 5AV =X

1540 SAV = RUL. m.:c;
2130 DEDUCT = DEDUCT,. - RULTRFC)
2200 SAV = [/ DEN*AFC

250 DED = RULTEFC)
2640 DED = LDENFC

The subroutine beginning at ine 2810 is not required if an
charscter, Omit

ACCEPT statement is used to input the
hn:?.ﬁﬂlnﬂwyunﬂﬁﬁﬂuﬂﬂmn Tallows:

1760 ACCEPT AT(24,14):SELS
2780 IF SELS = 9" THEN 2800

Auddmlfmmwenuiﬂmsnll’onmmﬂmuulm

C aliows furiher compression by putting
lnwnln mmm:memwb,mm
ity IF-THEN-ELSE statements. Howcver, the changes I have
suggesied provide a significant reduction in the size of the
pragran.

With this in your computer, you bave al the
secrets of the Rule of 78 at yeur Your computer
will tell you everything you ever wanted to know about an
installment mald ,hu: didn‘t ask becauss you would naot
have [
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The Electronic

Home Secretary

that you have a personal computer, you've
probably been looking for ways to use it areund
the house. When writing software for home ap-
plicatians, it"s often possible Lo create o general program
that functions in a variety of household situations, The
program accompanying this article Tollows this design
philosophy. With
ddress directory, time cvents (such as elapsed telephane
connect time), have your computer dial or redial any
number i your directory, and set up an inventory of
household possessions for Insurance and maintenance
purposes. Al this in standard 16K T1 BASIC—uwith some
room to spare for customizing the program nccording ta
your preference.
GENERAL DESCRIPTION OF THE PROGRAM
Datn, Entry
Whea the program is first RUN, the screen options give
the user a choice of updating or using & previous data
Tllc saved on cassette of disk, or creating an entirely new
data file for ane of (wo options: (1) the phone and ad-
dress directory, 'of (2) the household inventory. Both af
these eptions also provide sub-options: For example, the
program can draw on the data files to dial (by the dual-
tone method) an appeopriate phone number, or sum the
total icost in the inventory, and then print hardcopy
listings of cither. The category names for the File
organization are provided in the DATA statements 220
and 230. .

The input data is stored in the arrays A 1S, AZS, A3,
A4S, and AS3, A dimension of 60 s assigned to each of
the arrays, &nd a maximum string length of 150 characters
is allowed for each compiete entry. Line T10 checks the

idity of each data set. At this stage, the program also

{lines 480 and B| and appropriate warning messages
re displayed. These features prevent you from acciden-
telly keying in excess dats—a situation that would result
in an error and program termination. Additionally, the
cost eategory (AJS) in option 2 is designed to accept only
numerical input so that you can convenienily carry out
murmetical operations on the for example, total the
o8t of possessions. And keep in mind that you can, of
course, change the categories by ahering the data in lines
220 and 230,

298 The Best of 99'er  Volume T

Sort Routine

-An elficient sort subroutine is presented In the program
at ling 2410. The routine employs a tree son procedure
which needs approximately 2*N*(Log, N-I) eom-
parisons 1o sort N entries. Since various versions of sort-
ing routines have been previously published and are readi-
ly available, I won't discuss the mathematical detalls of
the sorting procedure, [See reference 2, for example, or

elementary book on numerical analysis.—Ed.] Here,
the sorting is based on the entries in the arrays ALS (e,
fumes or items In the default categories), Th remalning
arrays are appropeiately rearranged to be consistent with
the original data. The procedure is carried out witheut
the use of any intermediate arrays, thersby saving on the
core usage. Completely sorting and reasranging 50 en-
tries takes about 4 minutes.
Data Deletion and Alieration

The subroutine at line 1010 updates any existing data
s¢t, You can access any particular entry by its sesial
number or by its name {or a segment of its name). A
scarch routine (line 1790) retrieves the data set with the
specified name, o1 the next higher onc if the name match
ks not exact, As previously described, the program
walidates the altered data for allowable string length and
memary averflow. Al this stage, you have the option of
moving up or down in (he list. searching for & different
entry, or flnishing thocditing session. Any alterstion of
the entry title (Le., A1) causes the variable FLAG2 to
be set equal to umity. Before the dirsctory can be
displayed, the data set is resoried.

Display of the Directory
The program allows you to display the data directory
first format 1420) provide:

two formats. The first

tory. This includes name and phone number for the
Phanebook option, and liem and cost for the Inventory
aption.

En the second format, you can display all the data con-
tained in any single entry. Access ta individual entrles is
either by its serial number in the directory, or by a string
search as discussed in the previous sect

Additi . You can geth
tire directory line 4280) through an R -compatible
prinier, or the T1 thermal printer, The screen printing
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routing az line 4150 was used 1o get a hardeopy print-out
of screen displays far (his article. This portion (lines
4130-4260) can be deleted without affecting the opera-
tion of the program,
Computerized Phone Dialing

Now let’s look at Touch-Tone dialing with the
TI-99/4A. Since the telephone campany prohibite direct
connections (o the phone line of any user squipment not
approved by the FCC, the method we have 1o use
involves simple proximity: Placing the microphone from
the phone handset in the front of the monitor speaker
dials the phone witheut any direct connection (o the
phone lines.

Bricfly, the Touch-Tone syutem of telephone dialing
operates by sending o specific pair of audio frequency

The switching circuits at the telephone facility
decode the tones and actuate the appropriate circwits to
make the connection. The tone pairs consist of o low fre-
Guency group (697-941 Hz) and a high frequency group
(1208-1477 Hz) as shown in Figure 1. For example, 10
dial the number 5, we have to send the audio tones at

HOW TO USE THE PROGRAM
Initial Sei-Up :

With the choice of N (for NO) for the Load Data ap-
tion in Display 1, the program has you select either the
Fhone Directory or Household Iaventary option. (If yeur
choice was Y. and you loaded a file, one of the data
elements on the file eclls the progsam which option 10
branch to.) You then key in the data file, guided by the
iaput prompis. The phone number can be entered with
spaces and parentheses, if desired. The mest recent en-
try can be re-entered by pressing R for the name (o item).
You can terminate by pressing E for EXIT; this causes
the data (o be sorted and returns you to the master selec-
tiom lisz (Display 3).

01 15}

the Load Data option and follow the screen displays.
operate the cassctts player or disk, When , 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). !

730Hz and 1336 Hz fora long
time 1o be recognized by the switching circuits, There
should also be a sufficient gap between digits for cach
digit to register individually. Although a 40 millisecond
signal duration followed by a 40 millisecond silence

should theoretically be adequate, a 150-200 mi
duration and a gap of about 100-150 milliseconds

is required for relinble operation with this system.
With the CALL SOUND (duration, frequency I,
volume I, frequency 2, velume 2) command of Ti
BASIC, the TI-99/4A can gencrate the dual tones of
Figure 1. In doing this. however, an imeresting problem
arises: Il wo examine the monitor's output en aa
ocilloscope, we can ebserve that the so callsd *'pure
tome'" feom the computer i, in fact, a square wave and
not & sine wave, By Fourler annlysi
be di d i it i Sime waves.

af the nnalysia ) To be specific, the-output from
CALL SOUND {100,500, 1) is & square wave of 500 Hz
for 100 millisecond duration at the volume fevel 1. This
isa combination of sine waves at 500 Hz, 1500 Hz, 2500
Haz, and 50 on. This can pose a problem when wé 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, 2001 Hz and 2310 Hz, arc also
recognized by the switching circuics, resulting in the re.
Jection of the signal. The third harmonics of §52 He and
941 Hz scem to be cutside the frequency response of the
switching circults and pose no preblsm.

There are several ways we can overcome this problem
when dialing the digits | thru 6. One very simple and in.
expentive way Is (o use a passive low-pass filtes with &
cut-off frequency of about 1.5 KHZ in the audio line 1o

itor, thereb: i higher T 4

i i

Figure 2 shows a block disgram for the installation. The
circuit for the filter (which 1 built for less than five dollars)
shown in Figu

re 3,

g sy e M
[y e
5y _
37 1 z i
70 me A gt
B2 e T e ¥
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Fi 1. Basic Frequencles for the Two-Tone System -
btz e e i

Figure 2. Schematic Layout of Filter Loction

[Tev
® J- penm.

Figure 3. Circuit Disgram of the Filter

i
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Morta: On many tsuch-tone phone Fraters this filter wil not be
nwaded for eorrect disling. Wa suggest you firet try withous He Edv
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Mpsier Selection List and Its Functions

The master selection |lu(lluwl-w 3) provides access 1o
the program's various oplions. A banner ("'I.IPDATE
BIRECTORY***) will bgduplm-.d if thiere has been an:
alieration of the data file since the last update. ‘I‘nu
should act as & consant reminder 1o save the revised ver-
sion of the data on o cassette or disk. The different op-
tioas of the master selection list are as follows:

‘Option 1: Sclece this 1o 2dd any new entry to the data
file. This Icads 10 the data entry of Display |

2: This leads to Display 4. You can access any
individual entry by its number in the directory (from
display 5) or by a string search. Here, entering & null

string (i.¢., just pressing the ENTER key) for any category
-Lll leave it unaltered.

Opiion 3: This displays a short form of the dircclary
as [n Display 3. The display stops when the screen is fill-
ed. Pressing any | k:y causes the remaining diti 1o be
s you 10 the master selection list if’
5 |n e dis

Option 4 This produces a complete listing of a single
ety (Display 8), sehected by its serial number in the dirce-
tory, or by a string search as in Display 4.

5: This allows the program 1o use the daa files
when disling/redinling In the Phonebook option, of to
abtain the total purchase cost of the inventory in the
Houschold lnventory option. If you are In the Phonebook
opticn, the program will advance to Display 6. If you

agprove the display by pressing any key other than E,

x.ands. the computer dials one number.

the beginning, you may have to adjust the volume con-
In:'lulymllTUmurnnnml\: ¢ proper operation. The
digits will be displayed ane by one as they are dialed. 1f
the total number of characters in the phone number is
greater than o1 cqual to | i i
along distance call,
). After geting fami 3
want 1o reduce the time periods assigned in the CALL
SOUND siatements in lines 3540, 3580, 3500. You can
redial the number by pressing R, start the stopwarch by
pressing S (and quickly releasing the key), or select a new
numbsr using the choise M. Any other key tincluding a
prolonged pressing of S) terminates the dialing session
and the master selection screen will be displayed.

With the selection of S, the stopwatch rowtine on ling
3700 is activated, The elapsed tims is displayed at the
lower rlght-hand corner (Display 7). You can coatral the
accuracy of the stopwarch by adjusting Lhe time delay
constants of the DATA siatement in line 3320. Helding
down R stans the dialing procedure ail over again; press-
ing any ather key refurns you to the master sclection list
(Display 31

In the Household lnventory option, choice 3 of the
master sclection list will cawse the program 1o caleulate
ihe tetal purchase cost (Display E) for all the items in the
data file. Ther="s no adjustment here for inflation. This,
hewever, could easily be done. For example, you could
key in the consumer price index Into |.= am file al |h=
time of an item's purchase and sci
with the current index when evaluating lh: SUM [in \bn
Toutine on ling 3150). 1 feli. however, that this procedure
would be rather invalved 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
titde of the data file and the date of revision for future
reference. This information will be displayed when you
re-load the dara for another session.

Option 7: This produces a hardeopy listing {with nine
complete eniries per page} on cither the T1 thermal
printer, or a printer connected to the RS232 interface.
The computer {irst asks you to verify that cither the ther-
mal printer or the RS232 interface {s connected in arder
to aveid the File-Ermor termination. As a precantion,
always SAVE (he updaicd file on cassette or disk (op-
tian 6) priar (o printing.

SUMMARY AND FINAL REMARKS

This program is capable of perferming a wide variety
of functions. We have seen how 1o use it to maintain a
computerized phone directory and dial your phone
autematically, 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 acoounts, lists of author/subject
r¢ferences for research, recipe files, ete. Some of the in-
dividual subroutines (in particulas, the sorting routine and
the stopwatch routing) should also be useful in many
othes applications. The program, as prescnted here, i3
voniained within the standard 16K TI BASIC. A version
in Extended BASIC 1o access the additional 32K RAM
should give the program an even broader scope.
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A Speech
Vocabulary
Expansion Aid

erbose is a program that was written in an evelu-
tionary manner, One thing just lead 1o another. The
slory goes something liks this:

One day [ decided 1o make & program speak a simple
senience. After all, the T1 Speech Synihesizer must have
something to say. Well, anyway, 1 came up with a simple
sentence—don't remember what it was new—in a program.
which 1 entered and ran.

‘Wow-—almost half of the words in the sentence were not
inthe resident vocabulary! it was clearly time for me to read
the manual that came with the unit. Surprise. 1 found it had
a voeabulary limited to three o four hundred words, Thas
was not enough for me. Further rescarch was definitely
called for.

Reading the T1 Extended BASIC manual, | found a pro-
£ram on page 206 that allowed. audmgnnndnrd. suffixes (o
sesidient vocabulary words (e.8.,ed, -ing, -5). Alter playing
‘with this suffix program awhile, | realized it wwl
bic 1o concatcaare twa esident v words Lo pro-
duce a totally new woed: therefore, meanwhile, or update,
1 wrole 8 roatine £o da this. Ones this concatenation routine
was working, it seemed like a speech tool starting (o evolve.

It would be nice, I thought, (o have the results of the con-
casenation routine printed in the form of DATA siatcments.
1 could then write these DATA statements containing the
new word's speech dma into other programs thar needed
10 speak the new word. So, lmmaumulinelado this,
and added it to the concatenation

Al of theu rwmm. including a mdmd of huddms a
vocabulary fik k. were enm'bmﬂl Into a nice, neat,
simple-10-use pmmm The ing 4. As you can
sec from the listing, lmidnﬂlywlmmemmm Word
Bwldﬂ' ‘When I decided 10 write an article én it, however,

niame seemed too mundane. So in a fit of cleverness,
lmmedlh: program Verbose. My wife and my Friends

lu-l M their heads and groancd, .
u -mn a thousand words, right? Well,

e quite, sOme text with sereen
inages 1o guide you through the operation of Verbase.

Coppight © 1981 Emaraid Vilay Fblching Co.

Before you start the Verbose program. make sure you have
cither the 77 Exteaded BASIC or TI Specch Edisor Com-
mand Canridge plugged in. Verbose uses the SPGET and
SAY subroutines that are available in these modules. OK,
now you're ready 10 load Verboss and type RUN.
+ + + WORD BUILDER + 4+ +
ENTER NUMBER OF YOUR CHOICE
1-JOIN TWO WORDS
2 PRINT SPEECH DATA
3 STORE NEW WORD ON DISK
-EXIT

Here we ure at the main menu screen. Let’s create a new
word by joining two words. The new word that we will
generate will be rewrite and will be made from vocabul
words read and sght. Type | and press the ENTER ke
ENTER FIRST WORD JOIN 5
We arc asked for the first woed that will be used in the
joining. Type READ and press ENTER.

ENTER SECOND WORD TO JOIN

Now type the word RIGHT and press ENTER.
ENTER THE SPELLING OF THE NEW WORD
*

Type in REWRITE and then press ENTER.

TRUNCATE HOW MANY BYTES?

OK, don't panic bere! Verbose just wants to know how
much of the first word {READ) 1o truncate before it com-
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bines it with the second word (RIGHT). We don®t know
‘how much, 50 we make 8 wild guess of, say, 34, What we
want Is fo truncate the AD from READ and combine that
sound with RIGHT. As s00m as you press ENTER this ime,
the TI-99/4A will say the new word for you,

SAY AGAIN? (Y OR M)

Here you can answer the question with ¥ as many times
a3 you like 1o check the sound of the new word, Afler hear-
ing enough of it, enter N.

SAY AGAIN? (¥ OR N} N
1~ CHANGE SOME MORE
2=BACK TO MAIN MENU

1F you don™t think the new ward 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
biytes truncated, it sounds 1o me close enough 1o se. When
you are satisfied, refurn to the main menu.

4+ + WORD BUILDER + + +
ENTER NU|
1=10IN TWO WORDS
2=~ PRINT SPEECH DATA
3-STORE NEW WORD ON DISK
4-EXIT

Here we arc back at the ranch. Let's print the data for
our new ward by selecting option 2. Don't forget to press
ENTER. (I'm 5ot going to remind you about that anyore
‘cause you've got the ENTER key down par.)

ENTER THE WORD WHOSE DATA YOU WANT TO
PRINT =~ -
1

After you enter REWRITE and press the ke what,
the printer will output what you see in Listing 1. It didn't
work? Well your primer must be set up differently from
mine. Go lo Listing 4 and medify line 870 of Verbose (the
OPEN statement for the printer) o match your setup. If
you don't have a printer, delete lines 870 and 1070, Al
modify lines 940, 950, 990, and 1060 by deleting the “#1:"
of each print statement. Mow, instead going to the printer,

1070 INFUT F§

Mow it will stay on the screen (0 you can copy it on paper)
until you press ENTER.

Leok over Listing 2. This is a sample T1 BASIC program
Hhat ghows how the DATA statements for Verbose can be
used. You will note the DATA statements for the word
REWRITE are entered in lincs 360450 of Listing 2. Lines
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280-330 build the string ES which will cause REWRITE o
be spoken. The FOR-NEXT loop here s terminated when
the last byte is read. The loop counter imie (133) was ihe
siumber of bytes printed out for REWRITE by Verbose,
The subroutines SAY and SPGET arc 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

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 seloct i
now,

FUT THE DISK WITH "WORDS™
FILE IN DRIVE ONE.
PRESS ENTER WHEN READY

Thedisk on which you with 1o keep your new vocabulary
words should naw be placed in disk drive 1, The words that
will Be saved will be appended to a file called WORDS on
this dickette, Set line 1160 of Listing 4 for the OPEN state.
ment for this file.

PUT THE DISK WITH “WORDS'"
FILE [N DRIVE ONE
PRESS ENTER WHEN

Y
ENTER THE WORD WHOSE DATA YOU WANT TO
SAVE - ~

7

Enter the word REWRITE 10 save. The disk crive will
run and then Verbose will return o jis main mei. Use this
Option to save a fow more words that you choose. Then
run the Spelling Test Game in Listing 3 using the resultant
WORDS file.

The Spelling Test Ganre program will accept up 10 20
wards for the WORDS file. It then speaks cach word, checks
the spelling that is input, and kecps score. Any children in
your home should find it useful for spelling drill,

Study Listing 3 and notice lines 210.270. The WORDS
file has a pair of strings for each ward saved. The first string
contaits the spelling of the word, The second string eon-
tains the actual speech data.

As mentioned earlicr, (he progeam listing for Verbose is
Listing 4,

# fital noie of caution: Once you stant that T1-99/4A
talking, BEWARE —you may have trowble getting o word

in edgewise.

COmTIEL 18] Ermarid Vadey Pustaring Co.




Listing 1
THE WORD I8 a8 FEWRITE &%
LENETH = 133 BYTES

AR 29,72048: 149,149
DATA m,u.sl ::1 147, 223, i%a, 197
24TA 47,255, 154, 93,103, 231, 1 70, 108, 147, 10
A 158, 83, lm.lu.:u 40,21, 137,
A3, 6, 1

m;w.llb.ll‘! zn,a
243,41, 179,88, 87

DATR 57,515 34y 199 190s 203 32 0 nes

DATA 93,121,860

Listing 2

AT
CEEIIXEEEE]

faistalalrel [y
o h
3
fo i k
3,107 Izl
15

Capyrghs © 1181 kmariid visey Futiwng Co.
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SPRITER

HIGH-SPEED
g’:"‘*‘n; ANIMATION
52

WITH
SPRITES

Exiended BASIC lets you fifl the screen wish
ripidly moving sprises of many calors, See for cx-
ample Sprite Chase in ““Computer Gaming.'"
‘ihough the smooth and rapid motion possible with sprites

-indeed quite imgpressive and arcade-like, think how much
wore spectacular these screen displays would be i we
wimated the moving sprites: After all, why just move a
@n-shaped iﬂl’ilﬂl when you can also move his arms and

#s? Picture of & bird-spritc flyi
# sereen lapping ifs wings. How about a circus parade
‘Sh clows terbling, smals valkh

ing.
8 their trunks? All of this—and more--is possible with
wite animation,

The iechnique of animation s old and well-knawn, First
+drave a series of iguses with cach figure in a slightly dif-

he figuses:
0 have 1o figure our, keep teack of, and key in those long.
tteen identifiers. If you have chesen to work with spritcs
i are four characters large, these codes then become 64
sadecimal racicrs long! This situation prompred me
‘write Spriter (Listing 1), a program that does much of
‘work for you, and leaves you fre to concenteate on the

9 5

When you run Speiter, il presents you with a 16 % 16
chatacter work arca in the seveen®s character display ficld.
Under your direcion, the computer geneeates an enlaged
model of the figurine within the work area. The image is
made upof dark and beight character squares, each af which
has & counserpart in the figurine. Changes in the display
fisld are automatically converted into changes of the
figurine's patern identifier. The figurines in the compurer's
memary (AN) can be stored permanently on tpe o disk
and later aceessed by either Spriter or any other program
with animation recall capability. Sec, for examgle, the
animation demotsitralion program in Listing . Spriter thus
allows you 10 generate new fipurines, transfer any fgurine
that you have stored on tape into RAM, and rework any
Figurine that is present in RAM
How to Run Spriter

Instructions are almost self-contained: A series of prompts
guides you through much of the program. Firt, you are
asked if you have a thermal printer and if you want 16 in-
pul a file of characters from tape or disk, IF so, you are
asked the corresponding file name. Then the work area is
framed on the screen. I you have chosen to show an ex
ksting figurine by reading in an old file, Spriter copies that
figurine 10 the work arca. When the cursor appears in the
upper Iefthand comer of the work ares, you are ready to
draw a new figurine o redraw an exi: @ne, You can
move the cursor anywlere within the work area by using
the arraw keys for horizontal and vertical metion, and the
Wi R, C, and 2 keys for diagonal modians. When the cursar

figures for the animazi
omatically computes, files, and saves an array of four-
‘racter pattern identificrs that definc spritcs of magnifica-
13 o 4 (figurines). After you draw cach figurine you
outpul & model of it to the thermal printer (optional)
when you are finished, you can save the whale fil: on
lle tape or disk,

rign © 19} Emersia Vasey Publchig Ca.

is moved, kavesa trace by the
polarity keys: bright if the A key was pressed and dask it
the F key was previously pressed, When the éursor first ap-
pears, the polarity of the trace is dark, Afterwards, by us-
ing the motion and polarity keys you can draw and erase
portions of the madel until you are swisficd with the resuls,

Then press the © key to exil the drawing mode. A new serics
of prompts will guide you through the rest of the program.
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How Spriter Works

of Spriter
tseeumns 1. But for those interested in exploring the in-
tricacies of the program, | have provided a road map in the
form of & structure diagram (Elgure 1). Functions ikenaified
within the main program are depicted as boses above the
dashed line; those identified with subprograms are below
the dashed line. The order of program execution in this
figare Is from left to right, and the order of subprogram
calls I8 from top to bottom. The program line numbers to
‘which these various functions refer are listed at the bortom
al’esch box.

The main task of drawing a series of eprite figurines. &
under the direction of Function 3 {Draw & Save Spril

310 The Basc of 99'er
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Codes). The task of inftializing the work area and handheg |
individual figutines and their medels i directed by wie

program Expander, which constructs this model when g
the pattern identifier for the figurine, After this, Drass
directs changes in the model display according 1o ihe wery
Eeyboard inputs. Then it calls upon subprogram Adides
1o make the corresponding changes inthe pattern sentifen
for the figurine tha is being drawn. When the figurine 8
complete, Drawer will call subprogeam Sereept 16 ourped
the model on the thermal printer G this eption Is chosend
A Demaonstration Program

After you penesate cassette or disk data files of Mg
pattern-identifiers with Spriter, you are ready (o incomonss
these imo an animation sequence within a program. D
short demenstration program (Listing 2) is & very simpe
example. This program Is In effect a continuous loap pre
Jeuzor that sequences through a scrics of sprite figurines s
produce animation of the sprite that is moved acrow 1w
sereen. After the program reads the pattern identifiers (e
eassette tape of dick, it goes into the animation laop. Yo
can stop the looping by pressing SHIFT C {on the % & |
or FCTN 4 (on the 99/4A).

Keep in mind that this program is just a very simpe
demonstration of the sprite animarion technique. You cas
use it to study the figurines files created by Spriter, and
perhaps as a starting poind fos writing mere claboraie sprar
animation programs that are more apt 1o your specific s
plications [We've also included an additional propre=
(Listing 3 that incorporates DATA statements for thow
wishing to get a feel for the animation process before worl
ing with Spriter, —Ed.]

Coserighy ) 98] Eemarad Vallry Publaing Co-
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COLOR
MAPPING

and the
TI-99/4A [

ne of the principal features of the new technology
exhibited by low-cost home computers is their
phic apabilities. But these small computers®

graphic capabilities In the area of mapping is often
overlooked. Statistical mapping is nol new; cartographers
have used the meihods described In (his anicle for
decades, and sophisticated mapping programs tha run
on large mainframe computers have been available (from
Harvacd University and elsewhere) for a umber of years.
Their application for the emall computer field, however,
especially in the classroom setting, should be further ex-
plored and documented.

The program described in srticle, United States
Choropleth Map, was written for the TI-99/4A. No
peripherals are needed, except for a casseuts recorder to
store the program, Therefore, anyone with the console
can gt searted i and exper the
of compuier mapping. The program should benefit &
large number of users: For example, classioom reachers,
fram the upper elementary grades through college levels
in geography, can utilize &, sales and markoing
managers, and others Interested in the sparial distribu-
tion ef goods and services may also find it especially
useful; palitical scientists can casily see the national elec-
tion results displayed almost instantancously.
Choropleth Mappin

Sunptydcnn:d ka:hmwmhns been hhmml

1t

sus iraces, nmuniu states, or other m-lt e
geography—are ;ydehl-M by different area patterns,
depending on the values they represent, Typically, the
original data are divided into o number of data classes
{map classes). The individual enumeration units will be
ized according 1o the map class into which their
dara value falls. Enumeration units are put into classes
because it is usually impractical, or nm feasible, 10 app-
Iy an area partern for each data v
Classing, of course, is similar to a sil.'v:: individuat
 values “"fall" into each group depending on the class
limits. This results in a generalization, and the final map
is a simplification of the original data. Nonetheless,
choropleth mapping has a number of over

mar, In the biblisgraphy, 1"ve listed several good books
that discuss the methods and rationale of this farm of
mapping.

belization on choroplth maps takes on severat dif-
ferent forms. In the case of black and white mapping,
the enumeration units are symbolized by aren parterns
10 differentiaie each class from all others. Different
shades of grey, ranging from near-black to near-white,
are aften used. Color symbolization includes two Forms:
(1) different hues (such as green, red, blue, erc.) for the
various classes, or (2) different values (shades) of the same
«olor, The present program uses the second methad,

Main Features of the Program

F:'gur: 1 ilfustrates the main companents of the pro-
geam's logic, and Figure 2 lists the most important
variables. [ wrote the program with flexibility in mind:
New subroutines can be incorporated ns different versions
are developed. Lines 170 to 260 of the program are used
for an opening scseen, which displays the program name.

The fisst section, Program Instruciions, provides the
opilon list and incorporates directions for data input. The
present version accommodates only data from the
keyboard, (You may wish to add pregram statements to
read data from & fle eystem), The dato is nput by cuter
ing the valuss w0 be mapped for cach siatc, by the
alphabctical order of the states.

CPENING SCREEN

PROGRAM INSTRUCTIONS 70880

=

= 30570

=

Bl—{eiass umits 9801620

&

; PRINT LEGENDTITLE 10301080 £

g CLASS LIST OF STATES 11001280
STATE FLOTS 1300-384

[ [euass cen 30604

END

a
simple (able of values. It provides a third, or spatial
dimension 10 a rather dull list of values in tabular for-

Copprghe © 1101 Emarti Vaday Publubiog Co.

Figus 1 Main progeam logic, shawing subsoutins. or
tes Choroplain Map.
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86 “Map Baekpround calor
Mo “Mag colar {biua or greer)
SO, Man class colors

b

x

xz

Slate's number

Figure 2-Principal variables used n mapping pragram.

After the data are entered, the main program directs
the flow o & simple bubble sort subroutine. where the
data values arc 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
datn values into quintiles—that is, into five classes each
having the same aumber of valucs. As the data set has
been arrayed in ascending order, the values of the class
limits are computed rather easily.

ram flow is next dirceted to printing. Wli!h the

the sereen. Otherwise, scrolling will mave the eslor
wraphics off the screen.The Print Legend and Title
subroutine displays the classed values and uscr-chosen
title on the lower portion of the screen.

State Plots is next. Each state is assigned an ardinal
number based on its alphabetical rank {1-50), A each
stale is cnoountered, Mow is directed 10 & subromting,
Class Check, in which the state's ordinal number s used
to determine which color the state should be.

Quilines of the stalcs are not variable, but the color
{symbolization) of course, depending on the class
I which each state falls. Flow continues until each state
has been displayed on the sereen. A color graphic block
is displayed adjacent to the printed legend valves at the
bottom of the screen. The program ends with a GO TO
atement (line 3940); the screen will display the map un.
il the user presies SHIFT C or FCTN = to BREAK
pro

e
53

=

Mapping on the T1-99/44

The color graphic capabilities of the TI-99/44. Enclude
a screen which is divided inta 32 columns and 24 rows.
cach block of which is addressable by a row and column
identificr in the CALL HCHAR and VCHAR com-
mands. Any af 16 colors {including transpareat) can be
specified. Further resslution is possible by using the
CALL CHAR command, with which the wser can speeily
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 % 24 reselution screen,
and does not develop the refinements of the shapes of
Uhe states that are possible with the CALL CHAR com.
mand. The blocks used to identify the states are ilustrated
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 1o
real geographical areas. Othe sers may wish to modify
these (although | suspect that the 16K RAM will be tax-
ed il they do).
The Cheice of Color Symbolization

As mentioned previously one standard, aceeptable way
to symbolize the areas on choropleth maps is 10 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, e lowest class
white, and the three intermediate classes are in three
shades of green of three shades ef blug, The T1-99/44
can display 1S different colors, and fortunately there are
three dif ferent groens and hlues, each ranging from light
ta dark. Symbalizing the calor classes in this manner bet.
ter shows Lhe toral form of the distribution over the map.
The map reader gets a better idea of the continugusly
changing nature of the spatial atteibutes of the data,

Program Enhancements

You can make any number of useful changes to this
program. You may wish te provide aliecnate ways of
classing the data (e.g., quartiles, equal steps, standard
deviations, or othess), 1o add new subroutines. or (o enier
your own classes, A different color for cach class could
be uted in the color symbolization. The variable C{}-5)
need only be changed w conform 1o the other color code
optiens used by the T1 BASIC. With small changes, data
sets could be input feom external files rather than from
the keyboard. This would be especially useful in
classteom settings, where census or other data from
previous years (and other geographical dara) can be com-
pared with present patierns.

Computer-aided instruction (CAT} which wses inquiry
questions generated by the spatis] distribution seen on
the screen could alio be added to this program.
b :

Figure 3 - The graphic biccks used Lo Identity 1he shapes of the
‘statos in the choropleth map program_Each block's
cehor I8 panarated with the CALL GOLORA command,

314 TheBestor 99er

ome 1

P Id be browght out in this man-
fer, and students could easily test hypotheses,

One most intriguing enhancement would be to in-
troduce animation (dyramic cartography) to the pro-
gram. Various datn sets could be read (from files) and
displayed in Fairly fast sequence 1o praduce a dynamic,
changing image of the geographical distribution. Far ex.
amplz, diffcrcar populaiion densities from 1850 to 1980
would show the steady drift of our population from east

CERTEN 1793 Emanld Valey Pubdiabing €
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OVERLAND FLOW

by in surface depressions (lakes, swamps, etc.) within the
area. Until recently, the Retianal Mcthod was

for calculating design discharges for storm drains. Thic
method has various drawbacks and s of limited applicabili-
ty. For that reason, the method used in this program is the
Iz201d dimensionless hydrograph. This method has been
verified in laboratory tests and gives everland flow
hydrographs agreeing closely with the measured
liydrographs. The result of Lzzard’s method can be used by
ineers in the design of drainage facilltes fog parking Jots,

airports and highways, eic. (See sample problem.)

m Deseription
Prwnm 10 the Overland Fiow Program consists ef two
+ + elements, The first consists of rainfall data and the second
. conslsts of physical ch: istics,

-5 wd gurves (see Fig.1) may be developed to express
rainfall intensity-curation relarionships with an acturacy suf-
. ficicnt for drainage problems. Rainfall intensity-duration
| datahave been published by the National Weather Service.
The o el charaeteristics are pocded:  fength,
widhth and slope of the arca of intcrest, and a coefTicient

PR

¥4l cverian ! -In tabuilae
d/or graphic format. The pregrm can calculae and
display wwo hydregraphs #t &ny one time, Thus, it i possi-
bie to vary the input data and compare the results

318 The Best of 9%%er  Volume 1

INTENSITY {Inmr}

Definition of Terms,

Depression Storage:  Rainwater retained In pucdles,
ditehes and other depressions in
soif surface

Equilivrium: Occurs when the intensity of ef-

fective rainfall is equal to the
cutflow discharge, See Figure 2
Time in minutes 1o reach the
equilibrium condition, See
Figure 2,

Passage of water through the
soil surface into the soil,
Effective rainfal] intenity in
inches per hour. Effective rain
fall is that which oceurs afier
depression storage and infiltra-
tion capacities are met, See
Figure

5 5 o T

rTe— |

Equilibrium Time:

Infileration:

Intensiny:

Figure 1

T8 Yaas 1,

4 7] 00 1M
DURATION Min
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Maximum Discharge:

Roughness Factor: A eoefficient that characterizes
the resistance o flow of a par-
ticular surface type.

Length: Distance, in fes, in the dircction
of slope. an which overland flow
occurs. See Fugm %

Shaps:

Width: Distance, in f«:, perpendicular

10 the kngih, on which overland
Tlow occurs. See Figure 3.

Ry

Figure
step 1:

Suep 20

Siep 3

OFTION

2 Figure 3

Operatiog Instructions
Insert the casseue into a recordsr, iype: OLD
CSI and press ENTER. The computer then
digplays directions for loading the tape.
When (he eursor appears, type RUN, and press
ENTER. When the title sczeen appears, press
any key, Then scloet the sereen or thermal
p.«mm as the device far ourput from the

FAher chaccing the outpiue devies, The eompuner

asks for the input data necded (6 compute the

overland flow hydrograph. Type in the daia re-

quested and press ENTER

After all ciata s entered, the computer will

gencraie  hydrograph and display the menu,

Scleet one of the Following eptionst

1. DISPLAY DATA (GIVEN AND

CALCULATED).
2. DISPLAY HYDROGRAPH.
3. COMPUTE ANOTHER HYDROGRAPH
AND COMPARE.

4. REDIRECT OUTFUT.

5. ENTER NEW PROBLEM.

& END PROGRAM.

After completing any of options 1 through 5 the

computer feums (o the meny,

N & Dlsruw DATA (GIVEN AND

ED}—If you selest aption 1,

\hc computcr will display the input data
that you entered and the calculsied values
for equilibrium time and maximum

discharge.
OPTION 2: DISPLAY HYDROGRAPH—IF you

Caprip

select aption 2, the computer asks you if
you want the hydrograph displayed in
tabular or graphic fonm or both. The

graphic form plots the points

OFTION 3:

wil
OPTION 4:

OPFTION 5

as percent of maximum d\aclmie versus
time, When two hydrograghs are ploted,
the maximum discharge |s the preater of
the two hydrograph maximums.
COMPUTE ANOTHER HYDRO-
GRAPH AND COMPARE—IT you selest
epd.on 3, the computer asks you to eater
another set of dua in order to lculuie

another hydrograph. Since the first
hydrograph is retained by [he eomputer,
lluaup:mn;mbeummu:ymy of
the input data and examine the result (see

c problems). The option can be

as many times as the wser wishes,
The computer always compares 1o the
original hydrograph computed when the
program was initially run. 1f & subsequent
hydrograph is preferred to the original,
sclect option 5 and enter the new

tion 4, you change the device o which
the ouiput is displayed.

ENTER NEW PROBLEM—IT you select
aption 5, e program begins again. This
aption is used 10 rerun 1he program
without having 1o type RUN, Also, use
this aption in conjunction with aption 3
1o compare several hydrographs and s
one that is best suited 1o the problem.
END PROGRAM—This option returns
the computer 1o TI BASIC.

EXPLANATION OF THE PROGRAM

rianct Flow
Lime Nos.
160530 lizaion: Character ssignmoents
401 '
1090-149%  Calculsion of Overland Flow Hydrograph_
15001500 M‘W yﬂﬂ rograph, in tabular form, on video
peinicr.
18101950 Daglay menu and 80 o portion of program a<-
i

2003200 Dipisy hydrayraph, i graphic for, on viden

manior o T1 thermal privter.
30360 Subeoutiog 1o tign pumbers cn diplay.
WI0-150  Diplay g Caleulaied data.
36003710 P:\epm mlm 1o e and calulate a

ndl hycros

21203790 Subsotine 1 bk wnd resoes screem whin

displaying information on vides monsor.
W4z20 el anes of graph-
4304350 Cammon subroutine 1o Cheok keybaard entry.
4604510 Seloxt drive 10 PIOTAM GUPEL.

Sample Problem 1
A parking o 300 f1. long in the direction of the siope

and 900 ft. wide has a tar and gravel pavement on a slope
of 0023, Assuming a aniform minfall 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.

© 1983 Emaraid Valey ubiing Co.
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Programming
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e special block graphics character sets that arc built The key part of the program lies in lines 430470, This
inta some printers ean.be extremely wscful. In the  controls what will happen when a DATA stavement is read.
husiness world, for example, appiications might If the first DATA cell s @ number greater than 109, that
clude the production of charts and graphs, the printing of character will be primed. If the first DATA cell is a mmber
business forms, or even the design of a letterhead. greater than 0 but less than 100, the program will read the
The Following short program demonstrates how DATA second DATA cell, and then ps
eroesia i o 1 forpn it graphics characters  specified in the
{0 produce a letterhead. The DATA statements here are for DATA element is 8, and the next is 160 (a blank space),
s with the Epson MX-B0 printer (without the GRAF- the compuket willpring 8 blank rpect 8 tmes. This Jessens
TRAX option) birt can be easily modified to sccommodate  the amout of req Jired DATA whent s necessary Lo repeat
any printer with similar block graphics capabilities, Keep the same ¢haracter soveral times, 17 the first LM[A«:SI read
in mind that this is & shell program; you can plan the DATA Is equal to 0, 8 Carriage Retum will be exccun
siatements to direct the printer 1o produce victually any far text 0 "
i o e i he it o e e ek RS 6 gan b peinied o e same e ity e
wraphics set). The actual graphic design (the lesterhead) in DATA statement signals the program 1o print the texs, The
this example & urimportant; understanding how to plan 20d - uajue of the nepative Aumber designates which message Is
REMSTEnt R engcal. o be printed out. This can also be wied to changs the
DATA statements are read sequentially from lef to right, priiestpe e i your e st capabia. For
using the READ statement, The Epson MX-80 printer uses Heftt wm‘tap el = 3
graphics pattern on the left,
s 150 0 228 WASCIL AL oRS whthua | fo andt & printed message on thie right, you would place the
¥ ! negative number just before the zero (hat causes the Car-
isrithin tha printer. E‘:.“ s character is made up o fage Return, In that cnse, 0 message will be printed—
one 1o six squares within 233 matris as indicated below.  according 10 the directions in line 4700 the same line

it the number of times
ATA cell. For example, if the first

[ R befare the Carriage Return.
Every time a chasacter is printed—whether graphics, text,
4|8 or a comrol character—it should always be fol-
Rowed by a semicolom, This will insure that the next printed
16| 32 character will be en the same line, until the Carriags Return
is enecuted. The only exception to this is in line 610 where

] -

{The numbers within the squares are not important if you 1 wanted the Carriage Return 1o be executed.

have  coding table in front of you. They represent a par- “The following is an cxample of the DATA and the
ticular manufacturer's coding of the matrix print head. For graphics line it cremes. This line can be found in the Bth
‘xample, numerical code. 185 would. produce the fifth print line of the keuterhead.

character in the set, and would cause wires | and 4 (o fire;

if we wan the 215t character, wires 1, 4, and 16 would be 20 DATA 7,160,3,222,9,160,3,223,3,160,3,223,7
fired.) IBO.LZH.

324 TheBestof 990 V. .1
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In this graphics line, | first nceded to put seven blank spaces
between the first chamctor position and the first graphics
character. This was done with (he first two DATA ceils,

ASCIL {160} 35 3 blank character on the MX-80, so the pro-
gram will now PRINT B (blank), A (7) times. On the next
- cycle the value stored in A will be 3, and the value stored
i B will be 223, Thtis will cause B (whose value is the ASCI
code for a solid 2 x 3 block) 1o be printed 3 times. This pro-
cess is continued until & valus less than or equal to 2ero is.

‘1 the value in A is & negative number, the program will
"bnchefiios subroutine which will PRINT & text message.
I,Inl’dnbnuﬂ!mpk the valie -4 caused the message
“FOR USERS of TI-99/4" to be printed. Thess subroutinies
- ase extremely versatile; you can changs the type style, pmu
amﬂsmlslhm:de:.wmhm program to
1 » 07 run program lincs.

Note: All the data necessary for one entire print line is con-

* and lincs 330-340). This makes the program a il casicr

Indsbu.beummﬁm\hn&nmnnm of counts
statement boundaries to find character positions

mdmd:wrrapoudmg

EXPLANATION OF THE PROGRAM
LETTERHEAD

200-390  Containg DAT/ print
(A formated 1o the §5er
Wbm.
a0 I&M!Hﬂm&ewmfw&lm:
1o the priner,
a0 Sexs the printer foe “Daubie Strike'” mode.

Teats A; if A Is greater than 100, thes PRINT
the character stoved [ A.

Teats A; iF A Is prosier than 0 and less than
wo.nmkmmnlm's A times.

Tesis ATIF A i bl 1o vc, thent do 8 Car-
riage Return. This marks the end of n line,

chiin e

290.800  Subroutine 1o evecule the

S510:530  Subroutine to PRINT the value in

530-530  Subroutine 1o READ B, and PK]H‘I‘ B.A
times.

5§0-710 Ml:gu 10 print mormsal tent instead of

-of-peint. message on the screcn; END af
pragrm.




ith T1"s 99/4 Impact Printer, we can explore the

world of bit plot printer graphics. The following

program will alio work with other printers (Ep-

son’s MX-50 with the Graftrax-80 option, for instance) when
suitable modifications are made to the program. -

Bit-Flot Graphics

In bit-image mode, the printer produces in one dot-

column a chasacter which may have any combination of

the cight dots In the printhead. This makes it possible to
e

5 % § the
TI-99/4 and T1 99/4A by printing § columas of up to 8
dots on the printer. The printer dots are turned on in ac-
cordance with a binary format. For example, sending
CHRS{0) to the printer will produce a blank space, one dot-
column wide; CHRS{1) will print only the botom dat:
CHRS(7) will print the bottom three dets, CHRS(255) will
print all § dots, and £o forth (see Figure 1). Under software
eontrol you may sclect either 430 or 960 dot-per-line resalu-
tiom. This means that to print a full line in the 960 dot mode

you would have 1o print & dot-column character 950 times,
‘The following program, for example, would print a line with
only the bottam dot “on™* across the entire page width:

10 FOR X = 1 TO 960

20 PRINT #1: CHRS{1)

30 NEXT X

40 END
In the 960 mode, the line would appear solid with no space
between the dots. In the 480 mace, the line would have small
but visible spaces between the dots.

810t e e 50 o st o1 hall B spesd

urmmm.en.. oo a1 tha same spved. Tivs second mera
Ex igh-spaed Asemily Lingubgs ditrsr restines,

BASRG stk 2 o e iy ekouon s re I ris e

mTe“ e YWHer you 1B 118 NP 200 mocte, e i 81 arciber
{1 bl e 7 micraseconds i i and et 15 esat Pieting 1

FEx LN smasce 1 18 impoaaiia o i B kame ~eodie fwice n 8

i L 31 Jascel
= e
P, ] =
_"'_I
i - @
— -
- -
el -
" -
- -
a e
- -
Err g
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Chirmcrcnm. TS wil wary Iroem Eeente 16 feinice med sl be
matect for with Comguter #G/ware —Ed|

To leave the TI-99/4's standard teat mode and enter the
bit-image graphics mode, you must first send CHRS(2T);
or "K', CHRS(X); CHR(Y); 16 the printer, The
ESCape “'K"" code will assign the 480 mode to the printer;
*“L* will assign it the 960 mode. You must then tell the
printer low many graphics cohumas or characters ar to be
printed. This Is done with CHRS(X),CHRS(Y) where
0<X <233, and 0< Y = 3. The number of columns of dots
o characters to follow is equal to (Y*256)+X.

The orily problem | have encountered with this conven-
tion s a difficulty with intermixing graphics
characters on the same line without commplicated program-

Cappeigee © 193 Emarald Valey Pusibing Co.

Using Bit-Plot
Printer Graphics
with a TI-99/4A




ey

ming and file structures. The simplest method is to store
a CHRE(X) in a file or data satersent and then print
nm:r«mmmummmmmm

consuming and require more disk. ps or data
#pace, but it aliows for the leas: complicated program [and
wwmmummm]mny 10 gt you maned using
this versatle graphics mode,—Ed.]

'l‘npmuunl.'nc graphics you must know how to format
the OPEN statement. First, you must tell the RS232 port
nnomul!buslns‘zndu” then tell it 1o supress the

ith the (CRLF soft-
ware switch. The statement in line 560 will read:

OPEN #3: “RS232.BA = 9600.DA = §.CRLF""

[1f you have the Epson MX-50 with the Grafirax-50 op-
tlom, it will read: :

N
“RS232.BA = 9600.DA = 8.PA = N.CRLF".—Ed.]

“There are three main sections i the progrm. The first
pannndu.kinhhﬁn: ion subroutine. munpen
a on a hlank disk with the following

H.ELATI\I'E—lnnd.nm access of file records, lnd-
INTERNAL,FIXED 24— fixed record length of 24 1o
s:mucumonmluamuwumunr
informatiol

kupumbl:luanr:upml!’?ﬁndmwrd:nnmsy‘
single-density disk. 'nnp:mmlmuuamnhmmlm
“yery slow and takes about The initialization
mwmmmmmnmimmmm‘t
“This helps speed file bullding in the second section of the
program, When a large clear space on the paper is required,
you do not need 1o enier all these reros,
mmunmmntmcpmzmharom of “word
precesor,” only here it is designed (o handle numbers from
Oto 285, The program woeks with 20 file fecords ar a time
charactes variables). Each group of 240 variables will
be called one created line, The present line worked
unlsﬂun‘l.nya‘lunlmwpul’\‘mw The next

the pasiti R the present CHRS value st that posi-
tion is dm:lmd. Below that, the computer asks you for
the new value—{rom 0 1o 255—that mm:www
that position. Several single-keystroke commands are
avaslable 19 help you manipulate the data. If you md«
peess ENTER without touching any other krr. m: vnlu:
od'ﬂmll.bemlpodmmgmnlmmlmmd
ing is & list of commands and their
P—mmhma!mmwmmenmw
you are presently warking
L=lists all 240 varizbles on l'hl: screen for inspection.
Nelers pu;mplnnmlme number and position—a
peccess that would take too long with the arrow keys
alone {below). Screen prompts will guide you. If you
juss hit ENTER, the program will defuult 1o the cur-
tent fine number or position without changing

anything.
E—decrements the line mimber by 1.
X—increments the line number by 1.
S decrements the position in & line by 1
D—increments the position in & line by 1.
Z—returns the user (o the main menu scroca.

Coprie © 198) Ermrsid Vuey Pubting Cox.

Adfter you enter 8 valid numeric value and press ENTER,
the position in the line will amomatically increment by 1
to the next record. After you enter the 240ih record of the
Kine, tha previous ks numiber will increatient 1o the nex: e,
and the position will return 1o number 1. The previous Line
will also be automatically stared on disk, (Note: Any time
vou change line numbers, the current linz will also
automatically go into disk storage. 1f you plan 1o exit o
the main mems of Lo turn off the system, you should fir
£ 10 any other line so that the data are stored; of
the data an et line will be lost.y

part of the program is the routine that plh\u
your graphics. There are several options in this section.
is the option 10 print single dﬁmy (480 dots per 'I|n=) ar
dauble density (950 dots per line).

The secend option is lhE |!I width: A line width of 240
will pring ane of the created lines in the create-file section,
(240 dots); a line width of 480 will print 2 of your created
lines according 1o the chosen puramesers.,

The last option is the number of lines you wast printed:
You should specify the actual number of lines 10 appear
on the paper, not necessiurily the pumber of created lines.
For exampic, if you want 10 priot 5 Lucs with 430 width,
you will actually be printing 10 created lines.

Print

B “created lines™
Line
1 — Line0 Linel
2 - Line2 Line3 5 printer lines
3 - Line4 Line3 0 wersetod ines
4 — Line& Line? @48
§ — Line® Lined
©1 = Line0 Linel Linc2 3 printer lines
% = Lined Lino4 Line5 =5 Vereated [ines”
3 = Line6 LinaT Lined @ 720 width

EXPLANATION OF THE FROGRAM
Do LOTS
Line Nes.

REM.
Iirialiaas variblas o areap
Daa

300 voeoust

Eit) Subron
npt

20 Reads dwia oaly.

330 Inlatizes colors,

EH IR ey proper disk In dive J1.

3 Gpens file 12 on dick ¥

410 oo senets with I 15 right scrol

420430 Conurels subroutine o check for proper disk in
diive 1.

450 Reads mubiiple daia siatements and m;pL.,_

40470 Inpurs rmm from gk 417

4000 Prisis record on disk i

510530 lmcuper AT drive 1 memags: option to b

360 Bpefs u port 10 the prinser I not slready open.

510 Prints Ltie

380 Prinis option page wed inpus opsion,

3650 Checks input Emits 00 optlon.
Branches fo subroutines.

BI0.1120  Crestes file subroutines.

0 Checks for proper disk ia. crive #1

420 Iniializes variablcs.

630 Branches 10 mbsoutin

0690 Lagurs opslon (or Gensity (450 or 960,

[
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T3

Record Keeping
,.Managing a Mobile Home Park

irst of all, this true sioey has & moral ta it, so we
might as well get it out of the way now:

Before golng to all the work of
writing a program te do a job,
tind out if a TI Command
Cartridge can do the job for you.”

The Tl Corsmand Cartridges sre well written, almost
totally crror-fres, and have been enginsered for ease of
3¢ by non-programmers. Let's talk about one of these
Tittle jewe

' The Personal Record Keeping (PRK) Command Car
tridge, when combined with your imagination, is a ver,
Hexible and powerful tool. Tn order 1o Tully utilize this
power, however, your TI-99/4A system should Include
2 printer. The TI Thermal Printer works well and is prob-
abily the easisst and least expensive to use, but T 'chose
& morc expensive ‘route: an Epson MX-80 printer
‘operating through the RS232 Interface, This gives me a
bit more power (e.g., loages print lines) for the PRE"s
report formisting. For most spplications, you will afso
need eithera cassette recorder or disk system 10 store your
dita flles.

“Before trying (o set up and work with a data file using
the PRE, you should carefully read the manual and all
the’examples that come with the cariridge. When you
have done that, take a break, come back a little lacer,
and do itagain. That mild-manneeed little PRK manual
cantains the answers b questions that will surely pop up

* when you start designing the solution to your probiem.
T

S0 keep It handy!
- DK now comes the real challengs, How do we decide
that @ problest can be solved using the PRK cartridge?
First, we must completely describe the problem. Second,
we mnst-Break the problem down into subproblems ot
tasks. Third, we

+

And Now For Our Story , , .
Recently I had a custenser ask me how much 1 would
charge to write a program for him. 1 told him that it is
The Best of $5'ear  Volume 1

entifly the tasks that can be performed
BB cih i bl thad

" L. Maintains files of dara in &

difficult to determine until the program is completed, but
he could figure on $15.00 per hour for a minimum of
10 hours. Al that point, he decided 16 be brave and tackle|

Fie told me thak he was the owner of a mobfle hame §
park. Each month he had to figure out the bill for ench't
individual renter n the park. He wanterd the TI-00/44
to 3ve him time and decreasa the chance for errors, Afier |
du.mking aver this probiem for & minute, [ asked him for

et

a5 meter readings into- his
A computer system could be designed 10 do
this gask but it would take extremely expensive peripheral ||
hardware. ..\ !
When | asked him what cls= was in the notebook thar
he wsed for this Job, he said that it contained all the
Previous electric and gas meter readings. I1 slso containes
miscrllancous charges for esch renter, the electric and gas
raes, and the actual space rental foes, At this point ir
was ohvious to mae that the computer could easily act 33 |
2 notebook and store all that data on cassette tape or flop-
Py disk.

bie sait down it his desk with the natebook, peri-
cil, paper and a calculator. For each trniler space, he per-
formed the following calculations:

GASBIL  (GUL OASMETER - #KEv, 0AS METER) = GASRATE
+ OA3 KITER USE FEE A

ELICTRIC BiL = [CUR W

TOTAL DL 4 GAs Bl 4 TLEETRE ML + Wsc. esidnats

* GPACE RINTAL FEE A q

He recorded each of the itemsln the notebook for: -/
bookkeeping purposes, and then made-ont & stalesent 7
for each tenant; Finally, he figured the1dial gas bitf, he:

{otal incopse for the traile ¢

Lructured fashion.

2. Allows data additions and updates within the files

3. Permits mathematical opcrations on any numerical
data strusture or between numerical datn strictires:




4. Perenits all data structures 1o be sorted In various ways.
5. Permits printing of data structures as reports, lists o
what have you.

After further consideration, 1 decided thas mesi of the
tasks related to the “trailer park moathly billing pro-
blem™ could be solved using the T1-99/4A with the PRK
cartridge and @ printer,

With my TI-99/4A fired up, PRK cartridge installed,
and manual in hand, 1 sasted toying around, seting up
the data structure of the fils 1o use on this problem. |
finally settled on the structure shown in Table 1.

T

H

Sttt

ERfpEER

EEEEaesnmnmms
¥

meEarmaEsEERAfL X
R

o
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Onee a structure had 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 10
Follaw is Lo 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
piese of data is taa big! By the way, the smaller you define
the widih of & data item, the more data items you can
Keep In memory. As you can 3é2, SOmE care must be given
1o the design of the file structure.

Look ar Table 2. Tt shows my three sampls file * pages'
of test data, This 4 the way the data would look after
putting in the initial values. Now look at Table 3. The
currcnt utility meter readings and any miscellancous
charges have now been cntered a3 the trailer park operator
would do once’a moath.

A1 this point, | realized 1 had to figure out how to use
the PRK cartridge’s math transformaiions. 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 cqua-
tions, | built up & 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 Tabie 3 (in the order
of executlon).

Notice that the tailored math transformations sct up
the next month's LAST GAS, CUR. GAS, LAST KWH,
CUR. KWH item ficlds 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 tilored math transfor-
mations on the file of test data and sée if it works. The
results are shown in Table 6. It is intereiting to compare
“Table § 10 Table 3. The comparison beiter illustrates the
work of these tailored equation templates.

With all the real data in the file, it takes about half
an hour ta a full hour 1o process all the math. S\ll!. that
is slow, but it is accurate—and the manager can be eating
dinner while the PRE canridge processes the data. .iu':ar
dinner, he can start the PRK cartridge printing of
report for each file page, as shown in Table 6. FnaiLy
afier a nice relaxed dessert or brandy, he can cut apart
the pages of the report and tape them in the appropriste
spot of the form shown in Figurc 1, There is 8 separate
form page for cach spacd in the trailer park. By using
tape oaly at the fop of the little PRK page, he can flip
through previous month's data (since the lirtle pages arc
averlapping).

An Automatic Maoual Feature

By using the ANALYZE PAGES mode of the PRE
cartridge, you can read the total gas, clectric, and marthly
incame. After selecting the mode, select 5 SEE ITEM

FILE: RENTALS
BATE, 4/20/B1L
TITLE: TABLE 2

LAGT Kiat
7.CUR. KWH
B RATE/KMH B RATE/KUH

V6.0, CHRE
10.GAS TOTAL
CHRG

15.M0. TOTAL

2 3

B=aa B-4s

JOHES , SAH HEIN,WILLTAN
830,572 yroAvE, 328
». o.a00

L1138 (1130
18941212 130392, 24%
§.400
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FILE: RENTALE
BATE: asg0on1
TITLEY TABLE 3
FAGE & 1 2 = ik
TUEFACL b Aeay Bas
2IRENTER  SniTH,c.u, JONES, BAn HEIM,WILLIAN
I AT Gaz 7999w, ast 0. sve 770498, 320
4.CUR. Gad 894,947 090674, 58
5.GA5 RATE TEH (1130
.LAST KU 120174.263 10041, 34 130392, 249
TUCUR. KM 130003, 095 #3823 400 134305, 045
ORATEARWN . 0231 NIt
P.C.H. GHRE &.50
10lcaa ¥OTAL Blg0
4161, CHRO S 00 11EM. cim
12.6LEC, TOTL 0.00 13 ELEC, TaTL
A3 RENT/MO. P00 13/ RENT/H.
14 NIGC,CHAE 0,09 14, MISC, CHRG . 0, 00
15.M0. TOTAL 0.08 15,0, TOTAL 1580, TOTAL
TABLE3 ~ :
TAILOSED NATH THANSFORNATLONT 708 THATLEN PARY SILLTNG
FTEM TRANSFORMATIONS :
1. 3 AT AT < CUN. Ge3 - LaoT caa
b
3 CAS TOTAL = LART Gas X Gan waTE
A 43 TOTAL | w BN CHID . Gag ToTa
H Last Gay s cor, eag i
: il |
B L F g b BV
B cee. Tom. = Cdasvicn %0 T e
i e, vore SR et e Bl
is § R i
L Uk = @l
i e tvmrs Befenence G tor s n3, TOTAL ' GaBiTONAL . wir.7oTU
rrrmml L PO _TOTAL s MO, TOTAL s REWT.MO, ¢
3 MU RITAL e A0LTOTAL s misc,cien
TABLE 4 TABLE 5
LE(  RENTALS X
] DATE! - ‘hsza L : : %
TITLEY ThbLe & : (6
PhCE 4 i PAGE § 2 PAGE ¢ ey

GAG
S.CAS A
&.

14.HI5E. CHRG

TE
T K

Beas
WETH,WILL I
FYOLTA. VYV

3.LAST GAS
CuR. GAS|
S.GAS ANTE

13, RENTAND

18500

14.HISC, MG 17,50 14, HIGE, LHR G
i5.nD, ToraL 15.HD. TOFAL 247.38 15,10, TOTAL
TABLE &
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STATISTICS. Then choose an item—such as GAS
TOTAL—and a display like Figure 2 will appear. The
£ns total for the entire trailer park is contained in the
value of SUM, See what eading the manual reveals to
™ .

tiing aue of the PRK tariridge; you must save
on casseve tape or floppy disk for next ime.,
. the math transformations are also saved
sutematically at the same time.

Well. thar's the story. 1 guess the «anly thing 1o add is
that the Personal Record Keeping Command Carridge
isn't the solution 1o all problems. But if you study it and
experiment cnopgh. you will be repdy, to wield this
valuabie and fleyible 13al when tAe apprope
arises. S0 po ahead—give the cartridge a try.
soon you too|will be witnesslng
performance. .

MO ILE HOME FARK MONTHLY

A23

Bpaze Ausber

w1981 .

= GAS TOTAL
HEAN = 156 445666L67.

STD DEW =&,5726H844

HAX VAL = 22.45&

1TEH

“i5.MO. TOTAL 142,94

igure 1,

Dec
Haw
oot
e Bep
fug
Jui
dun -] PRSE ® : June
A-a3
May — ERITH, G4, el
800124732
Apr = 0.000 =
L1130
tar =] 131002, 097
0.008
Feb —
0. CHRG
dan ~| 10.cA5 TGTAL
11.E.4, CHRG
12.ELEC. TOTL
13.RENT /i
AALHISC, CHRG
-15.hD, TOTAL ]
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The Small Investor
& the TI-99/4A

A LOOK AT THE

afarmation wilitics suck as The Source and MicroNet
Imlnw any individual with a microcomputer and

medem o tap into a rich vein of information
Fesources. These databases, however, are aimed almost
exclusively toward the general consumer population and
23 such caninot adequatcly cover the needs of serious,
small investors. That's where the Dow Jones News Ser.

vice ([DUNS) comes in: The combination of the DINS and -

omes in: Th
the T1-99/4A may bethe most significant advance |
wostvent analysis since the electronic calculator made jts
debut. . |

In addition to giving you historical stock quotes, DING
83ves you current-day quotes for all listed stocks, bonds,

. options and ULS. Treasury issues. The DINS ako has
some specialized databases which you ean access for n.
formation about particular ocompanies, market sectors or
market indicators,

For a comprehensive review of a stock or industry, the
Medin General database provides detailed technical and
fundamental indicators on the item of your chaice.

€ conseTvative investor can access the Disclosure On-

line database for d rofile on most major companles, plus

A 10-K report that lists almoast all the important (1o the

imvestor) information that can be found in o sorporation’s
inancial statement.

The Money Market Service database is a new service
Introduced by Dow Jones in February 1981, Commen-

tables and graphs on the cconamy are displayed for
most of the important indicators used in detern ng the
cumrent business climate, Of course, the ever-papular Dow
Jones ayerages are also pvall ding Activi.

i

misite. Alter 700, this rare is reduced drastically! Until

the next morning, news can be sccessed for 20 cents per
minute, and historical market quotes for 15 cents. The
Start-p foe for the service is $50, but there are no month.
334
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Iy eharges or minimum on-liue times. For high-volume:
users there is pricing option A, Under this option, there
is a 575 monthly fe¢ in exchange for lower prime-time
rates during the business day. 2 option B should:
be satisfactory for most individual investors.

[To sccess the Dow Jones New Sevice and its databases
you will need the TI Terminal Emulator {F Command
Cantridge to send and receive the appropriate signals, as
well as the TI RS232 Interface and an RS232C-compatibic
telephone coupler (or modem),—Ed.]

After news has been obtained on the News Service,
there are really only two things that can be dane wit
(13 it can be kept temporarily, or (2) kept permancrtly.
Mews that is to be kept temporarily is best stored on a
disk or printed copy for case of access and readability,
When keeping news permancntly, cassette tnpes can be
bath cast effective and reasonably efficient, especially if
bought in volume,

For aspecis of the service other than news, there are
many differen: waye 1 use both the historical and cur-
rent quote databuses. The historical quotcs are available
in either monthly or quarterly forma for any given fem,
While a weekly format would be desirable, the monthly
quotes can be used to detormine most  leng- and
intermicdiate-ternt rends” For the very short-iesm, anc
month of daily quotes ie always availble, These can be
used 10 develop a 10-, 15- or 20-day moving average of
prices for the item being rescarched, and If saved over
@ period of time, can be used in any format.

For the novice investor, the Media General datal

oviddes a suffi

past behavior as revealed in graphs can be uscd
to predict future price movements.

The serious investor may prefer 1o develop his or her |
own analytical tools. One current theory on Wall Strect

[ iﬂtm 'm.'.K




today maintains that about half of & steck’s performance
is duc 1o movement of the mrket in general, and aboue
half of the movement is due (o characteristies peculiar
to that particular stock. Nawrally, anyone who can
predict the movement of the market, even for & short
time, has o very powerful financial toal,

For this reason, my own predilection i3 for analyzing
the leading market indices. This analysis can be facilitated
By the T1 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 lndex
10 be tracked. The remaining lines can be the 10-, 13-,
or 20-day averages of the aforementioned indices. The
use of math transformations in the PRK cantridge allows
¥ou to computs the average for each of the indices, but
you must caer the average manually with the Change
Page option. The average has a-useful by-product which
the FRK compaites automatically: the stancard deviation,
I have found this statistic to be a good indicatar of market
volaritity. It too ean be entered and tracked with the
average. The ability of the Staristics Command Cartridge
1o analyze data produced with the PRK cartridge is a
definite plus. Even though the Statistics eartridge s a
mare sophisticated analytical device, and offers more
toals 1o work with than the PRK cariridge, 1 do not fes]
that it is essential to index analysis—onty helpful.

Investors with access 1o & TI-59 programmable
calculator as well as a TI-99/4A can perform some rather
astounding mathematical eompurations without a strong
math backgrous, uotes obtained through the News
Serviee can be processed in a Least Squares Curve Fit pro-
fram detailed in a Texas Instruments publication,
Sourcebook for Programmable Calculators, This will

Conprghc © 1983 Emaras vty bty Co

Tesull in & series of simultancous equations which can be
solved with either the Master Library-2 &m on the
Ti-59 or the Math Library-2 program on the T1-59/4A.
1n theory, the resulting eq; should bea
accurate description of the line from which the datapointy
were laken, and it can be used to predict the future
beliavior of the line. Naturally, the number and quality
of the datapolnts chosen the accuracy of the
predictive equation, and any conchusion drawn from such
analysis is at best highly speculativa. 4
Fundarmental analysis using the TI-99/4A also has
many applications. You can program balance sheer and
income statement analyses, then

e On-Line database of the News Service,
Of course, these are only a fow of the rpplications that
are possible with the TI-99/4A and the Dow Jones News
Service. In the past, this mathematical analysis of the
and its component stocks was_ [nacecsible or
simply incamprehensible to the small investar, But now,
with the help of your TI-99/4A.it"s both possible and
<asy totake & sophisticated spproach to market analyses,

1 would recommend that any investor with a TI-99/4A
computer call Dow Joncs on their toli-free mumber
{800-257-5114 cxoept N.J.) to request their fres informa-
tion packet detailing prices and services. ¥

‘Good luck, §9'ers! If this works for ¥ou, your only.
pioblem may be writing a suitable incomo tax program!
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Interactive
Forms Generator

hen I started in business, 1 decided o utilize
W my T1-99/4A as much as possible. One of the
things | wanied 1o do with the computer was
fo generate customized business forms: purchase orders,
price lists, invoices, and ales orde

Right away you may be thinking: *“He could buy all
{hose forms ready made, . ." Ve, but that's not challeng-
ing or really as much fun. Not only that, but printing
up eustam forms (ones that bear your cam pany name and
address) is not cheap. Around here a minimum order of
wriplicate involces costs about $40 for 500, {And [ prob-
ably wouldn't use all 500 before wanting 10 modify the
form anyway, . .). Furthermore, multiplying that $40
Figure by the 12 differcnr forms (including price list pages)
1 presently use gives a starting cost of $4801 That is almoet
enough money 10 buy an Epson MX-80 printer]

Well, you guessed it; | bought the printer=—plus the
serial interface, the RS232 cable, and the T1 R5232 jn.
terface, The whole setup did cost more than the original
estimatz, but I can write off the added cost as *'hobby
mancy” for fiaw, With the right software 1 could sit down,
at the TI-99/4A keyboard, sctivate a program that would
proript me to fill i the blanks of a form thar was in
memory, and finally print out as many copies as | wanted
on the MX-80,

1 wrete such & program and 1 ealled it the Interactive
Farms Geaerator. It is written in & general fashion o
wiork with any correctly formated data file, 1 then made
upa Form Data File for each of my forms. A Form Data
File is just @ bunch of ASCII text fines stored In a string
array. Euch text line may be written as a DATA LINE
10 be printed on the MX.80 or as a COMMAND LINE
to direct the Inreractive Forms Generator program
How Does It Work?

‘The Interactive Forms Gencrator (IFG) program asks
questions of the aperator via the T 1-99/4A sereen, IFG
accepts inputs from the operator via the keyboard and
interprets instructions from the Form Data File's COM.
MAND LINES. In other words, the IFG program works
with you to load your Form Data File, fill out the form,
and finally print it ou on the M0

336 The Bostof 99%er  Voluma 1

Let's say | am generatinig m Sales Order Acknowledg-
ment form to send to a customer. First, 1 load the [FG
program for diskeite {or casetic). Second, | type RUN
and hit ENTER. Third, the IFG program asks:
MAKE A CHOICE-
1. LOAD NEW FORM FILE
2. FILL OUT SAME FORM
3. PRINT COPIES
4. TERMINATE
Lenter | and follow instructions from the JFG program
to load the Sales Order Acknowledgment Form Data File,
Fourth, the program asks:
MAKE A CHOICE-
1. LOAD NEW FORM FiLE
2. FILL OUT SAME FORM
3. PRINT COPIES
4. TERMINATE
2
1 enter 2. Fifth, IFG will laok through the Form Data
Fite for the COMMAND LINES, Tnterpreting the lines,
1FG will prompt me via the screen for the Information
needed to {ili 0wt the form’s blanks. Also, in interpreting
the COMMAND LINES, IFG may perform simple math
functions om fields of DATA LINES {o <alculate tax,
totals, ctc. Afier all the COMMAND LINES have been
used, IFG again asks;
MAKE A CHOICE-
1. LOAD NEW FORM FILE
2. FILL OUT SAME FORM
3. PRINT COPIES -
& TERMINATE
=
This time I enter 3 and the IFG program asks:
ENTER NUMBER OF COPIES TO PRINT-
I enter some number and JFG sends only (he DATA
LINES of the Form Data File 10 the MX-80, which does
the rest! See Figure 2 for a look ut the completed form
sample,
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Boy, isn't that slick, . just like the big guys—perhaps
@ Liale slower, but thar's DK il 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 usz IFG to fill out a
separate salutation for each relative, So the whale Fami
By gets the latess without my getting writer's cramp! 'l

bet that with your imagination and crearivity you will -

come up with some other near applications for IFG,
too. . .)

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

Building a Form Drata File: Method 1

If you have some kind of editor program that will build
an ASCII text siring array, you are all set, All you have
10 do is make sure it will outpur the special ASCII cone
trel codes used by the printer 16 do its tricks. [t must also
cutput the Form Data File 1o cassette or diskette in a
compaltible formar, Listings | and 2 for subsoutines
CASS0UT and DISKOUT illustrate what is needed. 17
you don't have an editor program, see Method 2, below:
Building 3 Form Data File: Methed 2
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-siring line of the form. Use the CHRS
{ ) function 1o put in the string special codes that can't
be dircctly catered by a key on the $9/4A keyboard. The
codes can be looked up in the MX-80 (or other printer's)
manual. The samples shown below are: CHR3{27),
ESCipe cods; CHRS(13), Carriage Return code:
CHR$(10), Line Feed code:

CHRS$(27)&"E"'&*THE DOG RAN HOME

QUICKLY" &CHRS(10)}& CHRS(13)
SIEP 2
Now fire up your 99/4A, Enter the following program

lines:
Sk bld 1111
i i kncnﬁ; }|
U

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

i
PhL e

f

Now enter the folloy .. ki
)

nics of program code:
iERlulale] fr =

=

L
i LTI
Finally, enter the two subroutines CASSOUT and
DISKOUT starting at lines 2000 and 3000.
STEP 3. p

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

STEP 4.

Hold it! Don't turn off the T1-99/4A yet! SAVE your
Fileturild program on tape or diskette too. Chances are
you will want to medify that form becanse of errors or
change of design in the future. OK, now vou can tura
off the camputer and hit the sack. (Notice that this kind
of work is always done at midnighe. . .)

Ta help claify the above 1 generated a sim-
ple Fllebuild program (Listing 3), Note that test lincs
AS(I)- AS(13) are DATA LINES and. text
A¥14) - A5(15) are COMMAND LINES (morc on thess
next). Data File 2 shows the resulting Form Data Fils (s
printed by my editor program). Figure 1| shows the results
of running JFG using this Form Data File.

EOREUTAR WO

Power (o the IFG!

How do we get the Form Data File to tell the IFG what
fo do? By making up COMMAND LINES, What makes
2 COMMAND LINE special? It must stari with these two
sharacters: 11 What can 1 COMMAND LINE tell IFG
10 do? It can tell it 1o output & message to the T1-09/44
display. How? Here's o sample: i

11" THIS MESSAGE WILL BE WRITTEN ON THE

99/4A DISPLAY"
Note that anything beiween quotes will be displayed.

‘What about telling it 10 get something from the 99/4A
keyboard? OK—whenever IFG does this, it stuffs the in-
formaticn obtained inte a line of the Form Data File
either right-justified or left-justified. To get input from
the keyboard and stuff it left-justified, wse this FIELD
DEFINITION syntax:
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I8 :28:1:32: (10: <lineR:flrst characterlase characrers)y
To get information right-justified (which it needed for
lining up decimals) do the same except add a **>"" sign
after the first *:", Example:

LIPS

By the way, IFG will show you on the display how

much space you have to write in and will ler you know
if you overflow,
' Didn't 1 say something about IFG doing math caloula-
tions, you ask? Right. You can wriie COMMAND
LINES ta md subtract, multiply, and divide. Each term
and operator simply must be enclosed in parentheses. A
‘term may be a FIELD DEFINITION of a constant. Here
are some s-amvias‘

32:) (=) (13
“13N(=)
1 know what you're probably saving right n Wow,
thas Is really a lot of powes! s that all H"G wn dol"
Well, there is one more small thing. You can write o
COMMAND LINE sequence that will repeat a given
number of times. Each time the sequence is repeated, all
incladed 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 10
fill out a form with a mul list. Here is a sample

sequence:

1g10; “stock 47" 120:2:10: “deseription?”
UWscheduled ship date?” :26:45:56:

;120445
Hquantity?"”

Data File, The above repeat sequence is from lines 60-62
of that Sales Order Acknowledgement Form Data File.

Finally, Listing 4 is l.he Interactive
program, 1 recommend
ment lines to save memory,
system, you should use CALL ﬂ[.!s(l)md NEmer
to loading IFG. That will give

) (=) (> 28:T2:79) & Form Data File.
-
; Listing 2 e
) 1 )
, Il (ERR
! i 1
sfelsst file| |iioh i
i fme ) Jegviait! (re! pro) HY
; 1S LS

S

i
=
=
3
5
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Getting
Do
WN

to Business

Risks and Benefits

are having more than a micro impact on business,
1F you are reading this, it is because you would like

some of that impact to benefit you. In this serics of articles,
we will explore some of those benefits and show you how
to incorporate them in your business or professional work.
They will beat least pantly cantionany—written to Iry 10 kesp
you out of trouble. And don't expect only success starics.,
Afer all, failures can be most instructive. ., .
Phanning Use vs. Integrated Use

It s important 10 distinguish berween twa major and very
different categaries of business and professional use of the
computer. The first 1 will call planning use, This category
tnclisdes a lot of actlvities that are helhl (o busings and
professional people. Applications in this category tend 10
be znalytical or evaluative, need not be done 0n 4
regular bagis, but can often be a dramalic help in charting
future direction and improving the profitability of a
business, Soms spplications require rather littls in the way
ol input data and afe essentially projections; others analyze
whatever body of historical data that might b available,
Some commen examples are the following:

@ Campasisans of ROI (Return On Investment) for the
various optioas.
* Interest cakculations (e.g., effectlve Inerest rares on

]nsliﬂm\.nt boans).

ility analyses for ing ch

R i e
o Lease vs. purchase analyses.

The second category of use is what 1 call faregrared use.
This category includes a lot of functions that support &
business on & minuie-to-minuie or day-to-day basis. These
are, for example:

Yuu don’t nesd 1o be reminded that microcomputers

and costs of

 Molatenance of fnvemary records.

« Prepararion of invalces, arders, servie contracts, bill, cte.
« Acsounts payable and accounts seceivable.

* Mainignanse of customer of mailing liscs.

= Payroll records.

+ General ledger and other accounting records.

Cepreight & I98) Ermeraid Vibay Publaticg Co.

The potential benefits to your business of applications like
these are enarmout. But then, o are the risks! Before you
allow your business to become dependent on & microcom-
puter {or any other computer) and set of computer pro-
grams, there are @ number of sieps you must take (0
safeguard it against the small and large catnstraphes that
could be (a1 the least) a major setback for you. This is not
1 discourage you from integrated uses -nmhq s
courage you 10 be very careful about im
[¥You should also look at **Musphy's Law, i w\:khhalm
sieps we recommend you take t protect yoursclf against
this ubiquitous and insidious law: *if anything can go
wrong, it will!™ It may apply {and indeed has aj
mare frequently than most would care to admit) 1o in-
tearated computer applications.—Ed.]
A good place for you Lo sthrt using the power of your
s in planning appli They doa’t re-
quire extensive systems of programs or comprehensive
detailed business records. They don't need 1o be done at
any given moment, at peril of disaster to your business. And
you dor’t have (o thase down some itinerant programmer
or software houss 1o updite your program upon change of,
say, some federal tax formula—again, at peril of disaster,
Fusthermare, you i im some planning applica-
tlons yourself, without extra saftware, disk drives, exten-
sive data files, or a bot of tme.
Projeciions: A Planning Use
Perhaps you've heard the story of the wealthy Indian
maharajah who was challenged 1o 2 chess match by 3 ghrewd
foreign merchant. The merchant put up one hundted gold
coins s his part of the wager, but only asked for rics if
the maharajah lost the game: ons grain of rice on the first
square of the chesshoard, two grains on the second squm’!.
four on the third, eight on the fourth, and 50 on.
jah was amused and somewhat skeptical that th=
erchant would ask for only 8 fow srains of tice, but never-
theless accepted the challengs, Naturally—or there would
e 10 point 1o the siory—the maharajah los. And as the
prize was being paid, the full impact became shockingly
clear: So much rice did not exdst in the world! And even
if it did, the immense wealth of the lnxhal'ﬂ.l could have
paid for only a tiny fraction of it.
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You are not aften confronted with this type of wager.
you do have opportunitics 1o cvaluate, just as the
ahshuul\alhne Aeuuru\mmndpyuutuprw

events late
jmuimuﬂu. Udn;uwmmpmy-m you can
sm'l)-unmu:h mere complex sitwation than you would be
unl!u; todo wuh;us & pencil, calculator and paper, You
assumptions and let the computer

recakala andmprlm the projections, and thus gain much
more understanding of the conssquences of various con-
tingencies as you play what is cmentially umor"wm
i, .. 7" As'an exra benefit, consder this effect: The
necessity of making clear and explicit assumptions. usable
by the comparter = s‘urtz  you 1o think more cburly and

- (1 wonder
mmmmmmnmmmunm
buﬂwumw«mnflh:ycuhmod the consequences
and contingencies oljectively.)

A Progmm Oulliul
Perhaps the best thing about a projection program is the
etise with which you can write it yourself in BASIC, The
fundamental tocl & urwn-d.mwnd array. 1 you thought
d wi

h arrays
difficult, please read en. 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
stomgz; 3 array has roves and columns. We
must Assign meaning to each, and write our program (o
honar thase mcanings. In a projection program, 1 let each
«column represent a year {or moath?). If the problem re-
quires, 1 1et the mumbers in the first colurmn represent io-
Itial values, investments, or costs; the humbers in the last

n represent residual valucs, or perhaps totals over afl
years in the projections. Each row represents a significant
‘quandity We Want 10 project over the time span.

1 a 3 4
V1 1% 1S ised

Figues 1, Use o a Table for » Rewtal Frojeetion

Figure | shows a simple projection of a rental operarion.
There are four colurms in the array; they represent 1981,
1982, 1583, and 1984. Each row represents a quantity
necessary to the projection of rental results, The array can
‘be declared in BASIC by:

B0 DIM T{11,4)

A BASIC program can refer to  any nusmber in the amay:
For cxample, 10 refer to the mainenance expense in 1982
we refer 1o T(7,2).
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1. Set initial (1981) valves .
2. FOR each additional year comperte the projectsd values
3. FOR each row of the table PRINT & row of the table -

Figure 2. Outling of & Projection Program

The outline of the program is shown in Figure 2. Let us
axmm:ashommsmomnwunemuwhmh
would be IC. A bunch of LET
ummmmnunmua I renital income for
1980 i projected to be 520,000, with

1010 LET T(1,1)= 20000
1020 LET Ti2,1)=05*T(1.1)
1030 LET T{3, -T".'l 0D=T(,0)
4,1 =3
1050 LET Ti5.1) = m
These illustvate several ways of assigning values:
* direcily as a given number (a3 in statements 10i0, 1040,
1030y

a lnul.l.lp{t of another rumber (as in statement 1020}
a5 sum or difference of ather Aumbers (s in statement
It will be dsr from your appiication how 10 assign each
of your val

e

W - e e
- rE T 8

ErmeT e

] el

mmndswnonbnpmwn s probably the most com-

plex, The idea is 1o march across the Lable, usually deriving

each number from the one to its left—that s, from the cor-

mmmsmrrmunpmm However, some of
100, Wi

other Humberﬂnllwulmmlul\n Wneunn!e!‘aeuaslc
sxsicment FOR 10 pood advaniage hare; It eadly speciies
a repetition for each year. In our rental example, 4
statements could be:

2000 FOR J=2TO 4

2010 LET T(1J)=T{1,1-1)*1.08

2020 LET T(z,J)=.05"T(1, 1)

Gy © 178 Ermarild My Pubdabing £,
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2030 LET T(3,0)=T(I J) T(l J)
2040 LET Ti4,J)=T(4,J-1)*1.06
B]!DI.F.TT(!J} T'(SJ*]}‘l!D

2200 N.EXTJ

These statements reflect assumptions that:
* Renial income Incresses at an 8% inflation rate. -

i a 6% inflarion rate.
* Insurance costs increase at a [0% inflation rate.

IF you are not sure hew all this works, take out your pengil
and, for J with a value of 2, play compauter by filling in
numbers In the table yoursell as the computer would

Note how all the assumptions are built io the program;
wach one can be at will. You should, in fact, change
several, and re-RUN the program several times in order (o
e the effeet of each of your assumptions. Tlhsiuomslmu
eall sensitivity analysis, but don't let big word:

You may also use the Mull capabilities of BASIC for
special situations, ernimp!:. we might project that in the
third year, e property will be annexed 1o the ety and taves
will g0 up 30 percent instead of 6 percent. We could replace
statement 2040 by:

Also, SUPPOsE L. Ahemmnmmmm
put.on & niew roof for $8000; this is a maintenance 3
momunadmnunmnwmhrhmed g
And unlike the taxes, the exira maintenance does not con-g

tinue into 1984, w;wmmmam:mw
tion here:

2070 IF J=3 THEN 2077

2073 LB‘I' TU.J')-'I‘W.I]'I.M -1

1011 Ll—:rm J)=T(7,1)*10.8 2 + 8000

In the kst step we display the table, ﬁ:whmun
beomuimmwhwimluamnmmm of cach

res. A barc-bones approach is suffi-
.unlty.udmulﬁhnl like this:

3000 FOR K=1TO 11

3010 PRINT x.m.u.mm.ruc.».mw

3020 NEXT

%
¥

This segment prints the four numbers of each row of the
labkonmlim.w Appears on papes just the way
we hive been (hinking about it; each row of numbers is
by the row number (i), which at least helps you

to Identify and keep track of your outpat.

Listing 1 gal t program onc i
2040 IF 1=3 THEN 2047 skeletea. With this as as guideline, you nnwb:aue
2043 LET T(4,0) = T(d,J = 11106 to sit down and develop your own useful
2044 GOTO 2050 programs—applied to sales, or
2047 LET T4, J)="T(d,J - 1)*1.30 whatcver else you need. -

Evaluating a
Software Package

In the first section, 1 defined two categories of com-
puter applications for business: (1) planning—concerned
mostly with projections, and not having 1o be done at
particular moments a1 peril 10 & business; and (2) in-
tegrated use—applications such as invoices, accounts
payable and receivable, mailing list mainienance, general
Iedger, inveniory, or others upon which a business crucial-
Iy depends a1 particular times. In this article, we'll ex-
plore some of the implicatens of integrated use.

Programs for integrated use are likely to be rather cx-
tensive, After all, most such applications involve
organization and managemeni of significan: quantities
of data. This means that the programs must hetp you with
the data entry, help you monitor the validity and carrect-
ness of the data, and help you update the data. The pro-
grams must also be able 1o reiricve data for processing,
summarizing, and answering inquiirics, Depending on
application, the programs may also have to generate con.
trols for audit purposes, and provide (ax reports.

The programs for an integrated use application must
be well-designed and form what we would call an infor-

Copyripts © 1901 Ermarihd Valay Publubing T

mation system. To develop such a system takes a substan-
tial amount of work probably scveral monrhs, if not
years, of programmer time. 1f your application ks small
«nough for you to think about doing it on n T1-99/d4
or other micro, it would be quite 8 mi;mh of invest-
memrorynumpayrormdxn & program-
mer's time lodeve]opa!;‘mm.Thﬂ':fm wlll\nnt g
10 buy a system that ks already developed, p-ch.cd ]
ready to Install and usc. You nthlﬂ:hbnvnh:uuchnm
of geiting a good working product by buying a package
than by having it dane 1o your specifications by a
pregrammer.

OK, you're in the market for a package. Besides cost,
the mast obvies criterion is whether a proposed package
will meet your needs. Now is the time—even before see-
ing the detalls of a proposed package—to make yourssif
a checklist of the features you want your package to in-
«clude. List cach processing action that you think necessary
in your system. Consider the data dmﬂm think
would have o be stored nndrdmm-:hnthu—luwd:r 1
10 provide the information you will need at any given me-
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ment. If done in o detailed and comprehensive way, this
would be close to what we would call a systems analysis
of your application.

Girzat detail and comprehensiveness are not needed; the
idea is 1o give you a starting poins for judging the ade-
quacy of 1 package you may be offered. You will prob-
ably find that & partieular package is organized differenily
&nd operates diffesently from your outline. There's

ing wrong with that. Concentrate on the results pro.
duced and whether they are appropriate: Does the
posed packege provide the infermation vou consider
essential? Then, of course, you can also judge whether
the proposed package is convenicnt or awkward, and fiex-
ible or rigid.

A second suggestion is 1o talk to other users of the pro-
posed package, and get their opinions of the package's
strengths andd weaknesses. You may be curprised how will-
ing other users are o share thelr experiences. Even if you
have 1o phane o couple of users long-distance, it will be
well worth the trouble and cost,

Wou should not expect your needs in an information
systetn 10 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 10 do something it was not designed
1o do, Then, you will need help in modifying the system.
The supplicr of the package is in the best pogitic ta know
how to modify your syseem, But will he be around when
you need him? Find out whether the source program is
supplicd and accessible to you. I it is, then you hwve a
chance of geiling someone near you 1o modify it when
needed. Try 1o find out from the supplier and users how
much trouble 8 minor modification would be. You may
not be able 1o trust an answer you get absolutely, because
judging how hard it will b< to modify a program is dif-
fiult, but this s the best suggestion I can make.

In the next section I will review some business-related
software. This will pravide an apportunity for some tmore
specific suggestions about the analysis of a package.

Now lat us tum our aitention to something more
tangible—a program that should be of practical use o
many of you

Elfective Interest Rate or Return On Investment
Supgese you have an opportunity to buy an investment
for S1500. 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 52000, What ks the effective
interest rate or tofal yield on this investment? Or, put
another way, what is the return on this investment? This
problem can be stated in terms of eapital in your business:
If you invest some amount in a certain picee of eguip-
meat or in a higher level of inventory or,
some estimated improvement in revenues.
expected return on this investment?
Since you have many oppostunities and & limited
moant of eapital, you need to compare the expested
rates of return on each of several opportunities in order
tobe able to make the best decision, OF course, there are
usually intangible benefits, a3 well as variations in the
rlsks of different investments. A return-on-investment
calculation is, therefore, not the only—or necessarily the
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aeciding—eriterion in your decisions. MNevertheless, it will
ertainly provide valuable input in your decision-making
process.

The program presented here is 8 relatively simple ane,
[ define u component of the Investment a3 onc or more
payments of equal amounts made at regular intevals. An
i will have two or they are
the main input to the program. Each component is
described by:

{a) the smount of each payment (there may be only one),

{b) the time at which the first of these payments is macle.
Time is measured in months (rom the current mo-
ment, which is undersiood to be time zero,

() the number of months between payments, This is
frrelevant if there is only one payment in a compa-
nent, but we requite & number anyway.

{d) the number of payments in this component.

For instance, the example above includes three
camponents:

) (b D
1500 0 11
2nd Component - 140 12 12 5
3rd Component  -2000 &0 1 1

=

negative numbers. The second component répresents the
five annual payments (12 months apart) starting 12
months after the curreft time. The first and third com-
ponents represent single payments: the initlal payment
and the final payoff after five years (60 months).

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

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

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

L9—starting lower bound for effective interest rate, set
naw at 0%, :

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

PP —toletance for residual present value, set now at 0001,
Because of round-off error during she calculations, -
below g

this tolerance should not be reduced much
this value.

u-u-u-n-wmu.m.,q,*r




Figure 1
ENTER MUMBER OF PAYMENT COMPONENTS? 3
ENTER OF PATMENT? 1500
ENTER TIME OF HIRST OF THESE PAYMENTST 0
ENTER PERIOO BETWEEM THESE PATMIENTS, IN MONTHS? 1
ENTER NUMBER OF THESE PAYMENTS? 1
ENTER AMGUNT OF PAYMENT? ~140

ENTEA PERIOD BETWEEN THESE PAYMENTS,
ENTER NIMSER OF THESE PAYMENTS? &
ENTER AMOUNT OF PAYMENT? ~ 2000
ENTER TUAE OF FIRST GF THESE PATMENTS? 63

ENTER PERIGD BETWEEN THESE PATMENTS, IN MONTHS? 1
ENTER MUMUCR OF THESE PAYMENTST |

FAESIDUAL PRESENT VALUE AT 0% 1§ —1200

AESSDUAL PRESENT VALUE AT 3% 15 731

FHESIDUAL PRESENT VALUG AT 1861680003%, 15 790835145
FESIDUAL PRESENT VALUS AT 15.00040754% 15 5025045256

need 1o arad: -5 one in on a larger model, If you buy

the trade-in allowance will be $6000. Assuming that
cither depreciation or lease payments would cost a net
of only &0 percent of the actuzl smounis because of an
assumed 40 percent tax rate, the input to the program
would therefore be:

st Companent 1
2nd Component 3
3rd Component 36

4th Component

Af you want to check, this example gives an effective in-
terest rate of about 14.19%. Presumably, it would be ad-
vanageous (o purchase the widget grinder Instead of Teas-
ing it.

Ué
" RESIDUAL PRESENT VALUE AT 12S1E3TUEY, 1§
RESIDL,

TIGTI% IS EA350600
13ABCG1836% 15 1M04640000
EFFECTIVE INTEREST RATE COMPOUNDED MONTHLY,

5 P05

Figure | shows a transeript ef the exseution of the pro-
gram with the sample data given above.

Note 1hat the program uses a subroutine stating ai line
720; @ parameter R s supplicd 10 the subroutine, and
parameters V and W3 are returned. 1f you have Extended
BASIC, you can make these parameters explicit in the
subrouline call. You can alio rephrase somes of the con-
trol structures using IF-THEN-ELSE snd multi-line
statements, and make the program much more readable.
1leave this for you 1o explore.

Lease vs. Purchase Analysis

Quite complex programs are available to determine
whether leasing or purchasing some picse of cquipment
s more . The effective intenest program
can be used for lease vs. purchase analysis, though it re-
Guires you to do some side calculation. One methed of
the analysis would be essentiaily to caleulate the return
on purchasing the equipment and leasing it back 1o s0-
meane elsz. You would include:

* cost of purchase(+)

* tax beaefits from chaimed depreciation {—)

* lease payments (=)

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

* any difference in insurance or other costs between
purchasing and leasing (+ o7 =)

* expected cost of purchase ot 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 comparisan
would give you an indication of whether purchase or lease
would be mare advantageous 12 you,

As a small example, supposs you arc BOING 10 get a
widget-grinder. You can buy it for $12,000, or lease it
for theee years at $300 per month. No mainienance fs in-
volved, and the insurance cost is the same under lease
of purchase. You expect that after three years you would

Copprs © 1901 Emars Valay Pubiig Ca

Effective Interest Rate Program:
Table of Variables

Arrays:
Al: amount of cach payment in an invesiment
component®

T1: time &1 which the first payment of that mmgmm
is wade (in months, from current time = 0)

Fl: number af months between the payments in this
component

12 number of payments In this component

*An Invastment companent Is a series of ons or mors squel
payiments mads st flxad Intervals. Payments may be paid out
(4} of racabved |-}

Parameters:
US: upper limit for effective annusl rate
lewer limit for cffective annual rate
folerance: when the interval beiween upper and
lower limits (L1, U1) is less than this, the pro-
#m siops
Berance—when the residual pressnt value st &
trial interest rate, divided by the sum of the ab-
soluic values of all components, is lcas than
this, the program stops
C:  number of components
I:  index of the current invesiment component
under consideration (aiways goes from J 1o <)
LI: current lower bound on cffective rate
Ul: current upper bound on effective rate
= trial intercst rate, on which 1o calculate residual
present value V i
L8 rci.idﬁd prescnt value, based o trial interest
rate 1

L2: residual precent value pt lower limit L1

U2 residual present value &t upper fimit UL

‘s'g]m of absolute values of component present
nes

present value of & component ar rate R
temporary varisble used in computing V4
manthly increase factor, using rale R -
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Set Parameters
250-370 Obtain input data from user.
400-560 Set lower and uppﬂ limits, and ihe residual

550700 lierate: interpolate to gen @ pew rial interest

PROGRAM GUTLINE:
Eifective Interest Rare

present valus at cach,
rate R, replace

Subrantine: camptes residual present value
i the il rate K; also computes V3,

cither upper of lower bownd
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© Inventory

0 this section, let's consider an inventory systém for
Iynur computez. | den't have a pasticular system 1o

review, but | want 1o discuss what should be invalved
in an isventory system, and why. This has implications
for a number of cther applications you might like for
your business, such ac erder processing, acoounts
payable, and even a general ledger cystem,

We will address the kind of system you might use in
a sales organizaion—either in @ store or for mall or
phone order, Some of the deseription also fits the situa-
tion of a raw materials inventory or even miseellaneous
supplics. Since some of the activities may not fit you if
your business is small, be prepared to discount seme of
the benefits.

Firdt, it is important 10 know why you apply o com-
puter 10 same task. You should have specific advantages
in mind gnd know what you have 10 do to attain thase
dvantages. And of ¢ourse you should be prepared 1o
change your operalions as necessary. | have scen
organizations that wanted to “‘put it on the computer'
without any clear reason. Ofien such organizations wasie
time and resources changing the specifications, design,
2nd operation of a system ue they struggle 1 develop
reasons for their system on the My, Others merely wind
up with a system which is a burden 10 run, with no ad-

¢4 except an inagined prestige

On the ather hand, 1 did some work rot long age with
@ company that was going 16 get a computer, | expected
that payroll would be one of their firse apgplications, as
itis in 5o many compinies. But no, they had payroll ncar
the bottem of their list, Because they had only 60 or 5o
emplayees, they were able 10 do their payrotl manually
quite well and had other uses in mind that would give
them definite advantages. For them, one of the first
priorities was inventary,

Wit are some of the passibls benefits of keeping your
inventary records by cormputer?

1. I you are processing orders by computer, you can im-
prove the officiency of your warehouse operation in
several ways:

. The computer can recognize which arders cannot be
filled, and thus avoid sending the warchouse crew 10
look for the items.

b. The computer can produce *'pick slips" or a pick-
ing list”" arranged ia @ sequence to make the picking
of the items {rom the warchouse efficient.

¢. The computer can help manage back orders; when
new stock arrives, the computer automatisally scans
the Mile of back orders and fills any back orders for
the items before allowing new orders a chance,

Copme © PE) Emuria Viey Pustabing 5,

2. The computer can help you manage your inventory
levels effectively and save you money. To do this, you
must have good projections of future demand far each
item. You can then time your reorders and calculate op-
timal rearder quantities. At least in theory, you should
be able 1o reduce your working capital tied up in inven.
tary, and at the same time be out of stock less often and
therefore be able 1o fill more orders keep customers
happier.

Mext, let's consider the information you must keep in
your iaventory file i order to have an effective inven-
tory system, This file has  record for each product (and
perhaps for each size, color, model and style). There is
imventory status information: current quantity on hand,
suantity on order from vendors, date expected, quantity
on back order to customers, and quantity sold since last
update. There it aiso historieal demand information, such
as quantity sold in cach month in perhaps the last Year,
Finally, there is reorder and forecast information:
preferred vendor, vendar's product numbsr, vendor
time, order quantity, arder frequency or reorder point,
and demand forecast,

1 your computer is processing orders, you alse main-
fain files of back orders (if permitted), The order pro-

programs obviously use and update the Inventory
file. If your computer is not uscd for processing orders,
you must find some other means of updating your in-
ventary data. Cne of the troubles with this is that your
input data 10 the inventory system are likely 1o be much
less rellable than the order-processing input wauld be,

An inventory syriem must include a number of other
functions. There are simple updates to price, cost, and
warehouse location, &5 well as addition end deletion of
products. There are also inventory adjustments
by events such a3 return of an item from a CUStOMmEr, oF
the removal of anitem for product testing. The function
of receiving into mventory i complex: Quantities on hand
and on order must be updated, A payable sransaction i3
generated — its necessary comparison of actual ar-
rival amount with invaiced quanitity—so there is.an in-
terfuce with your accounts payable system, if you are us-
ing one. Then your system must be sure to trgger the
filling of back orders from the new stock before letting
any new orders have acces to it

Periodically, you must count your physical inventory
and adjust your computer inventory accordingly, since
you need your inventary file to reflect reality, not wishful
thinking. Many events can causc a discrepancy in inven-

computer should help the physical inventory process by

The Best of 9%°er

Volume 1 349

Lo




printing the stock list, and by making it easy to adjuse
the inventory for discrepancies fownd, .

And then these sre the functions invelved in reorder-
Ing: About once & wock your system should sweep
through all products and determine what to reorder, You
of course have the epportunity 10 override the computer's
suggestions, but any such decisions must be recorded
fe.g...in quantity on order). Perhaps ence a month your
system should update some analysis programs that keep
your deinand history current and recompute forecasts,
rearder quantities, ete.

Theee is even a connestion ta your general ledger
system, Al all, inventory is an assel, and any activity
that affects the value of that assct should be refleeted in
your profit and loss, asscts and liabilities.

Al this s a great deal of work, Not only are there
lot of things to do, but they must be done accurately,
1 knew & company that went bankrupe, primarly because
the arder processing and inventory control they did by
ompuicr was nol accuraic, They tremendously aver.
stocked some ifems because the eomputer snid there were
none on hand (and of course didn't fill arders beeause
it thought there was no stock), and ran out of stock on
other items because the computer thought there were
plenty, Naturally the company couldn't fill those orders
cither! One of the causes of the snafu was the company’s
tack of understanding of how the system was supposed

1o work, how | racy, and how to dix
inaccuracies, ¢

On the other hand, another company, where I helpet
install order and Inventory processing, listened wer
carclully to what we toid them about operation for ac
curacy. They were not only willing to tighten some o)
their operatians, but were also cager to be able (o cor
trol their warchouse unctions more closely. That comr:
pany is still prospering. {

There's anather side 1o consider too. If you have &
small list of products to keep track of, you probably de
rather well keeping track of them already. And a5 fo,
caleulating optimal inventory levels, reorder quantities,
etc., you can probably do that rather well with a pocker
caleulator and formulas you can find in many textbooks
So honestly, would the computer help you do a betier
Job of managing inventory than you already do for could
do manuaily with the same effort you would have to pu:
into & computer system)? If the answer is no, then save
yoursell moncy, time, and management energy by not de-
ing computer inventory, If there are real benefits you
wauld receive, 1 hape this section will make you a little
more aware of what you must prepare for #
your resolve to da it carefully, and do it accurately. The
stakes are too high for you to wander casually into a cont-
puter inventory system! @

to Business

When Random Does
Not Mean By Chance

andom-access files are extremely important in any

conversational application that requircs a data

of seme kind. This includes any kind of

business infarmation system, but alio includes a lot of

wthers as well, Unforiunately, the coneept of what ras-

dom access actually is often gives rise to mitunderstand-

ing and even fear—that is, the fear that using randem

Bcoess s 100 complex 10 be attempted. In this aricle |

will try 10 correct some of the misunderstandings and star
¥ou on your way 1o using random-access files,

The dictionasy I took to college told me that random
meant “golng, made, occurring, ete., without delinite
aim, purpose, or reason.” Symonyms glven are
haphazard, chance, easval, aimless. Thus, when 1 first
heard of random access in reference 1o computer data,
it didn't sound like anything I weuld want. The pe-
ple dida't mean hapharard or chancs, o any of those
ather things; they meant access directly b a picce of data
specifically wanted, without having to pass sequentially
by alot of other unwanted data to get there, To me, this
18 much better described by the phrase direct sccess, and
L have been using direst access and talking against the
torm random mecess for years. Bul enough, The Ler-
minology sandom.aceess appearsin my newer dictionary,
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rally understood in computer cireles to mean
£ Becess to stored data in any order the user
From the standpoint of the storage unit, access
iz random in the older scnse, since the sequence of ac-
<853 requests is not at all predictable (compared with se.
quential access, which is entirely predictable). So this it
the point—direct (7 still like that word) access to whateves
data we want, in. ee.

Why is this important? Suppose you are using an fn-
ventory systerm. You have a transactls
Your last transaction wis for product 762, What must
you do 40 retricve, update, and rewrite the record for pro-
duct 5397 [f your inventory file is an ordlnary sequential
file, you must start at the beginning of the file, read alf
the records up to praduct $39, and rewrlte each 1o a nev
file. Impossibly slaw, yet it gets worse: After you do your
thing with product 539, you either have io finish copy-
ing the rest of the records to the new files or postpone
‘that, in hope that the next transaction will be for a pro-
duet after 539 so we can save a tip through the whole.
file. What we clearly need is the ability to o directly ta

5 i record back

' 39, read it, and write the updated
in the same place. Random-access files permit you |od'§
Just that, and the savings in time are what make a data-
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based system feasible—=not only for inventory, but for
accounts payable or receivable, general ledger, ete.

Implemeniation in TI BASIC

In a random-access file, in TI BASIC and in cvery other
system | know, all records must be the same Jlength. The
opeTaling system knows the length of each record, knows
where the file begins on disk, and therefore can caleulate
the exact location of the 367th record, or any other
record. This caloulation is used whenever we ask o read
©F write a particular record,

Let's ook at the s WE Use o rand:

INFUT #2, REC (: FL.

Then, before accessing any record, compare lis 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.
e i

files, They are the same stazements we use on ordinary
ial) files, but some differeat. First,
when we OPEN a random-access file, we muat declare:
Bfile organization is RELATIVE
Bfile iype is DISPLAY or INTERNAL
open mode Is INPUT, OUTPUT, or UPDATE
Bisccord type is FIXED

Don't ask why the word RELATIVE is chosen to
specify random aceess, but it may have something to do
with the address caleulation: The location of each record
is computed rolative to the beginning of the file. You may
well want 1o construct your random-gecess files as IN-
TERNAL, to save space and time required for converi-
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-sccess file anyway. An
apen mods of UPDATE allows you to read and write
records in your file, and this is what you want mast of
the time. UPDATE is also the default il you don't spegify
an open mods. As well as specifying FIXED record type,
you may also specify the record length, and | recommend
that yeu do. As &n example,

OPEN_#1:“DSKL.INVENTORY"" ,RELATIVE,

INTERNAL, UPDATE, FIXED 92,

opens the INVENTORY file an your DSK1 as your #1
fi he file has 92-byte records in internal format, for
random-aceess reads and writes. When you first create
4 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, QUTPUT. FIXED 52
Te read a particular record, include the record number
(the first record is numbered zero) in the INPUT state-
; ifN = 119, far example,

INPUT #2,REC N: PN,DS,Q,PR
reads the LIk record frem the filc into the variables PN,
D3, Q, PR. The PRINT statement similarly includes the
waord REC and ihe record number of the record to be
wrilign:

PRINT #2,REC N: PN,D3,Q,FR

‘Youcan use the EOF function for a randoreaccess file,

bt this is not the best way. Better is 1o wse the record

0 ta hold special informarion about the file, especinlly

the length of the file. As 5000 45 you open the file, resd
i record:

Goparighs © 1183 Kinarusd Vatey Pubiing Co.

in ile. And of course we
should CLOSE a file a the end of the program,
Which Record Contains What?

©Okay, 50 you can easily get the 1 19th record in your
random-access file. Bul how do you know that the in-
formation you want is in the 115th record? That is the
hard part. If you are willing to assign product numbers
110 200 10 the 200 jtcms in your inventory file, you have
mo problem. Ar least, not until you discontinue gome
products and add others. In many cases, you can't assign
the key 10 your file (product number, social security
aumber, account aumber, or whatever) like this at all.
S we need some scheme that assoclates a record number
with each of your keys.

There are a lot of ways to do this. | will show one here:
an index, which 1 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 lnventory system
‘with up to 200 products. The product numbers are
assigned, as Integers like 17, 29, 83, 104, 105, ete, We
can keep our index in a pair of srrays In main storage
while we run our system: these arrays don't take a lot
of room,

60 DIM IPNEO00),ILOC200)
DSKI.INVINDEX"" SEQUENTIAL

180 FOR 1=1 to 200
190 INPUT W1z IPN(I),ILOC(1)
200 NEXT 1

for the corresponding producis. When we want 1o scoess

a producl, wa search the IPN array, fiod the record.

number, then wse it to access the product record directly.

Using this scheme, the sequence of records ia the
randem-aceess file matters very litile. The sequence o the
index file (and therefore in the arrays) matiers move. The
easicst thing, but least cfficlent, is to search the 1PN ar-
ray sequentially, with the prodict numbers in either
ascending sequence or no particular sequence, One bet-
ter jden is 10 put the most frequently used recards at the
front of the index file, thus cutting down on the average
number of index cntries your program muss search.
Studies have shown that in sitations like this, 80 pe
went of the desired accesses are 10 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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Let's see how some of this works. We will see, at feast
in-wuiling, howta (1) update a particutar record, wsing
the index, and (2) how 10 add 2 new record to the file
fand of course to the index), First, let's be a little more
precise about how we keep information, again using an
aventory 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-

ted that number. IF the allocated length is 201 records,

for example, we might at some time be using 160, and
these would be numbered I 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 recards arc identified in the index
by a product number ke 32757, which is larger than any
acteal product number. In addition at the very beginaing
of the INVINDEX file are:

(2) the fiumber of nliocated records

(b) the number of currently. active records

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

60 DIM IPN(200),1L.0C(200)
70 OPEN #1: “DSKLINVINDEX" SEQUENTIAL,

‘DSK1L.INVENTORY",RELATIVE,
' INTERNAL,UPDATE, FIXED 92
& 0 INPUT #1; NALLOC,NACTV +
100 =

TO NALLOC
11 INPUT #1: IPN(I),ILOCH)
120 NEXT 1.
Now, suppase the program has accepted n produst
numbsr APN, and nieeds to retrieve the INVENTORY
resord for Thit produci; we will show for simplicity
sequiéntial, rather than a binary search through the in-
dex file:

310 FOR 7= 1 TO NACTV -
320 IF APN - IPR(T) THEN 370
330 IF ANP:=IPH(1) THEN 350
340 ¥

350 PRINT “PRODUCT NOT ON FILE™
360 GOTO , .
370 INPUT #2,REC ILOC(I): PH.DS.QLPR,. . .

The Best of ¥9°er . Voiume 1
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If the program goes on to update some fields of the
record, the record can be rewritted with R Updated con-
tents very simply: i
470 PRINT #2,REC ILOC(J): PN.DS.Q,PR.. ..
Enterting 2 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 afier the last active record. The
index will make it scoessible at the right time, with no
problem. But we kave more 10 do with the index. We
must insert a new index catry in its proper place in se-
quence. Let's look at that process. Suppose that the pro-
duct number 10 be inseried is P, and that we have ascer-
tained that such a number is not in the Fils.
600 IN NACTV<NALLOC THEN 630
610 PRINT “NQ MORE SPACE IN THE
INVENTORY FILE"
620 GOTO

630 NACTY = NACTV + 1

640 PRINT #2,REC NACTV: PN,DS,Q,PR
650 REM ADJUST INDEX

660 FOR T=1 TO NACTV

670 IF PN > IPN(J) THEN 690

680 NEXT J

690 FOR K= NACTV TO J4+1 STEP -1 -
700 IPN(K) = IPN(K - 1)

710 ILOC(K) = ILOC(K — 1) e
720 NEXT K A

ACTV $
750 REM REWRITE THE UPDATED INDEX FILE
760 RESTORE #1 7 |
770 PRINT #1: NALLOC,NACTV ..
780 FOR 1=1 TO NALLOC s 1l 17
790 PRINT #1: IPN(,ILOC() ,
200 NEXT 1 i

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

Da you harve a berter scheme? You may very well have, -
especially for your particalar application. There is a lot
of ‘room ' for' different ways of using ‘and managing -
randam-access files. After all, what we have i really the |
capability of managing large arrays—kept on disk instead
of main storage. I hope you can sec the importance of;
and get come idea of how to use, random-scoess flles from
this introduction. *
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In unsarlicr section we discussed randem access files,
and explored some details of using fhem. This section will
review a few of the main paints, devclop a further idea
oF twe, and then show a full example program using ran.
dam access files.

A random acoess file is essentially a big array stored
on disk. We can treat it much as we would teeat a
ray; we access an element of an artay by using a subscript,
whase job it o select one particular elemeni of the army:

350 K« A(SUBS)

380 BISUBS) = L
Thesearc ardinary BASIC stalements that retrieve a valuc
fram the A array and siore oae in the B array. Similarly,
we can speciy exactly which recard we want to read from
or write to a random access file:

440 SURS = 37

A4S0 INPUT #1.REC SUBS: PN,DS,Q,R

460 PRINT #2.REC SUBS: LS, AVE,RET
These statements read the 37th record feom the £1 file
and write @ record into the 37th record pasition of the
#2 file. Sa SUBS i wed just like o subscrips to select
which record 1o read or write.

The Index to the Random-Access File

In random.access files, the problem is knowing which
record should be stared {or found) in which location, in
my last section, | described a small inventory system in
which the key ta cach record was the product number,
an inlcger. Thers are at most 200 procuct numbers, but
they are 5o just the numbers | to 200, My storage scheme
stares product records arbitrarily, in the random-access
file, but includes an indes file also. The index file con-
tains & pair of numbers for each record: the product
number and the record number (the subscript in the
random-access file where the recard for the product
aumber is stored). For example, Figure 3-a shavs the in-
dex and the file after four entries have been made 10 the
file. The records were inscricel for products 67, 105, 29,
and 4, and the records are stored in the randam-access
file in the sequence in which 1he records were created,
The function of the index Is 1o keep a list of the product
numbers and the peition of each record in the random-
necess file,

Early in any program that uses (ke random-aceess file,
| read the index file into a pair of armys, PN and 1LOC,
When | then want 1o access a praduct record, | can search
ihe IPN array a1 electronic speeds for the desired pros
duct record, and go directly 10 the product recard.
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Binary Search

i my last column, 1 showed a sequential scarch of this
table, and hinted that a binary search would be faster.
Let's take a look &t a binary search: it s not very com-
plex, is really a time saver, and'ean be applied in many
table-search situations. -

First, let's be clear about the context. We have an ar-
18y, whose clements may be numbers or strings. Ler's use
mumbers in gur example, but srings can work exactly the
same way. The clements in the table must be arranged
in ascending sequence. We also have a number, calied
the searc key, that we want 15 find in the table, So the
objective in the search is to find the subscript for which
the table element matches the search key, If no match
for the search key exists in (he table, we say the search

5.

The isfen is a divide-and-conguer strategy, At nll times,
we keep track of the lower bound and the upper bound
of the possible subseript in the table. At the start of the
search, these bounds are the brginning and end of the
table, of course. The central idea is that each time through
the search loop, we compare the search key with the tabic
elemenn half-way between the upper and fower bourds,
If that element maiches the scarch key, the search is
finished successfully, Otherwise, if the search key is less
thian this middl +1he desired st
be in the lower haif of the currently remaining portion
of ihe table. So, we bring the upper bound down 1o the
eniry just below the middle one, The final case is the one
in which the scarch key is greater than then middle ele-
ment. So, the desired element must be I the upper half,
and we bring the lower bound up to the one just above
the middie, We repear this process; each time ]
we reduce the remaining possible portien of the table by
half. Thie search encts either when we have found curtable
element of when we find the lower bound is greater than
1he upper bound; this last candition shows that the search
has failed,

Let's look at an example. Figure 1 shows a table of
twelve numbers (product numbers?) in ascendi
quence. Suppose we are szarching for 135 in the table.

L of the
table from further consideration. In oiur second iteration
7+ 122 = 9, and we compare the search key with
the th entey, 158, This time, the search key

the upper bound becomes 8. The third izeration tests the
Tuh element ftself and sets the lower Limit to 8. The fourth
353

The Best of 99'er  Volume T

RhAAE

R

s Y




FIRUFE 1 A tabia of mumbers in sscanding ssqusnce.

itesation finds (har the Eth element matches the search
key. Suppose our search key were instead 13%; 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 seazch key is [arger than the fih table element.
Thus the lower bound exceeds the upper bound, and the
search fails.

Figure 2 & subrousing dor » bioary svarch
000 LOWE -
1010 REM 1000 SURAOUTINE TO BINARY SEARCH THE TABLE (Ew,
1430 REM OF LENGTH NACTV, FOR SEARCH K PN
1930 FEM RETURNS 1508 = SUISCRIPT OF MATCHING ENTRY,
1940 REM OR 0 IF THE SEARCH FaILS
1650 UPE w KACTY
1089 IF UPB < LOWS THEM 1140
1070 1SUS = IMT [LOWE + UPEVY
1003 iF APN M ASUB) THEN 1350
D60 IF APN -« 1P (ISUB) THEN 1120
1199 LOWE = 150D + 1

0 30 10

1120 UPD = I5UB = 1
130 09 10 1060

180 150N - B

1350 RETURN

Figure 2 shows a subroutine that searches a table
ramed IPN for a scarch key named APN, The length of
the table in NACTV. The subroutine returns the value
of the subseript, ISUB of the matelhing element in (he
table, or returns 1SUB = 04 the search fails. Trace the
subroyting, using the table shown in Fig. 1,10 verify that
the subroutine follows the togic described above,

Inserting and Deleting Records

# When deleting a record, we store in that record posi-
tion the current value of EMPTY, and record the file
position of this newly delcted record a5 the new value of

previously deleted records whase positions we can rec:
cle. If sa, we use the first one in the list, but first read
from it a new value to place in EMPTY, 5o the second
available file position is now firse, If EMPTY = 0, we
are using all file position up to NACTV, In that case we
Just use the next file position after NACTY, unless
NACTY = NALLOC, in which case we've run out af
space,

Flgure 3

.W‘J

34 Flls aitas producet 17 In nsarted.

1T we aire only inserting records ints 2 rand
file, there lsn't mauch problem, We use the next record
position in the random-access file, and adjust the indes
by moving the cntries up to make room, in order 1o put
the new product number where it should go in sequence,
We showed this process in the earlier scction. The pro-
blem is mare complex i we also delete entrics fram the
file from time o time. And, of course. we want o be
able to reuse vacated file positions.

To keep track of thess positions, we use what the com-

EMPTY, which gives the first available file position: i
these are no deleted record pasitions currently avaitable
Athey may all have beens used up again, or maybe no
ecord have been delcted at all), EMPTY equals 2ero,
Suppose the record stored In the 18th position of the
random-access file has been deleted. Then EMPTY =
11. And the 11th record sow contains the nexr availbic
file position, which might be 37, Then the 37t record
coatains the next available file position, ctc. The last
available file record contalns a zero to mark the end of
the list,
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Yau can see the process in Fig 3. First, Fig. J-c shows.
ihe sesult of deleting first product 67 and then product
B4 from the file. The list of empty file positions starts
a position 4 (a5 EMPTY tells us), and then continues
te position 1. The zero,' stored at position I, indicates
that there are ne 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 i3 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
Jist will itself” be empty. so the next product will be put
in position




