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Totaling the Data 
The lines that total the data of individual employees are changed to the 

new Arrays. 

Step 16. Type In and Press Return/Enter: 

6250 RESTORE 
6300 IF TG(E) = <0 THEN GOTO 6360 
6304 RE = RE + TR(E): OE = OE + TE(E): GP = GP + TG(E) 
6306 FT = FT + TF(E): SS = SS + TS(E): ST = ST + TX(E) 
6308 SO = SO + TD(E): NP = NP + TN(E) 

Line 6250 occurs before the FOR NEXT Loop begins, ensuring that the program 
starts with the records of the first employee. 

Line 6300 determines if there is any data for the current employee. If there is none, 
the program progresses to the next employee. 

Lines 6304 to 6308 total the information. 

Closing the Year 
For systems with Disk Drives, the year can be closed by setting the record 

of the last Pay Period processed to zero. This causes the Pay Period to be set to one the 
next time the Payroll Program is run. This record is kept in the file named LASTPA Y. 

Step 16. Type In and Press Return / Enter: 

990 GOSUB 8200: PRINT: PRINT "THE END": END 
8200 CLS: REM Apple = 8200 HOME I C64 = 8200 PRINT CHR$(147) 
8205 IF MO <12 THEN RETURN 
8210 PRINT TAB(D1 +7);"PREPARE TO START NEW YEAR":PRINT 
8220 PRINT TAB(D1 + 4); "IS THE DISK READY «Y> OR N)"; 
8230 A$ = "": INPUT A$: IF A$ = "N" OR A$ = "n" THEN RETURN 
8240 PP$ = "0" 

Line 990 is modified to direct the program to the subroutine starting at Line 8200 
when the program is ended. 

Line 8205 determines if the last month of the year has been reached. If it has not, this 
subroutine is terminated. 

Line 8210 is the prompt that warns the Operator of the action to be taken. 
Line 8240 sets the value recorded by this file to zero. 
The actual storage routine is already a part of the program as Lines 8250 to 8280, see 

page 102. 



Program Variations 

The Payroll Program and Payroll Summary Program described in this 
book were designed as demonstrations to show how information flows through a 
computer. To include all of the routines required for any possible payroll configuration 
would require several volumes with annual updates. Moreover, the information and 
routines would be so extensive that only 10 percent of the information would be useful to 
any individual business. 

While extensive listings of additional routines are beyond the scope of this book, this 
chapter does suggest variations to the programs for different payroll requirements. 
These suggestions analyze certain problems and show how changes in the existing 
programs would solve them. These examples can be used as an exercise in developing 
original routines for the demonstration programs before an attempt is made to develop 
completely original programs. They illustrate how changing a few lines in a program 
can produce strikingly different results. 

Adding Fractions of Hours 
The current entry routine allows full hours to be entered. Fractions of 

hours can be added manually by calculating the decimal equivalent of additional 
minutes before the hours are entered. Or the program can be modified to ask 
for "Additional Minutes", which are then automatically converted to decimal values. 

The following instructions show how to add minutes to the hourly total. First an 
INPUT Instruction is used to establish the number of minutes. After the minutes are 
entered, the program converts them to a decimal value and adds them to the total 
hours. 

1052 PRINT "ADDITIONAL MINUTES";: INPUT A 
1054 IF A>0 THEN W1(E)=W1(E)+A/60 

These instructions occur after the hours are entered for week one. Similar 
instructions would have to be added after the INPUT Instruction for week two and after 
the INPUT Instructions in the correction routine. These INPUT Instructions may be 
found in Lines 1050, 1060, 3530, and 3550. 
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Additional Earnings 
The current Payroll Program calculates an employee's earnings based sole­

lyon the number of hours worked. However, the employee's compensation might be 
increased by tips, commissions, bonuses, vacation pay, and/or sick pay. The government 
also requires that the value of goods for clothing, food, and lodging be taxed when they 
are offered in lieu of cash payments. Paychecks may also include a reimbursement for 
out-of-pocket expenses. 

Two main factors must be considered when these additional earnings are added to the 
program: how frequently they will be paid and whether they are taxable or nontaxable. 

Frequency of Payment 
Bonuses are usually paid once a year. When this is the case, an INPUT Instruction 

for bonuses should not be included in the entry routine. This is because the Operator 
would have to respond to this question for every employee for every Pay Period 
though the bonus is issued only once a year. The INPUT Instruction for bonuses should 
therefore be added as an option within the correction routine, Lines 3500 to 3590, 
"Correct: l=Week One 2=Week Two 3=Add Bonus?" 

When employees receive bonuses and vacation pay, it might be a good idea to create a 
general classification, "Additional Earnings." For this classification, one INPUT 
Instruction would record the amount earned while the second INPUT Instruction would 
describe extra earnings, such as vacation or bonus pay. The description of the extra 
earnings should be printed on the Paycheck and in a special column for the summary 
of the current Pay Period. The description does not, however, need to be carried over for 
the Payroll Summary Program. 

Tips for waitresses and waiters should be added for every Pay Period. In this case, the 
INPUT Instruction can be added as a part of the initial entry routine as well as the 
correction routine. Tips might require two separate INPUT Instructions and Arrays, 
one for "Tips Reported" and a second for "Tips Collected." 

In the case of "Tips Reported", the employee simply reports to the employer the cash 
received directly from customers. This amount must be used in calculating Income Tax 
withholding, but the money never passes through the employer's hands. In other words, 
the value should be added to the Gross Pay before the withholding taxes are calculated 
and entered as a deduction before the Net Pay is established. 

"Tips Collected" is used when the employer charges a gratuity for parties which is 
then distributed to the appropriate employees. The "Tips Collected" value must be 
added to the Gross Pay after the hourly wages are calculated and before the withholding 
deductions are determined. It remains a part of the Net Pay. 

Nontaxable Reimbursements 
Certain jobs require employees to buy supplies with their own money, for which they 

are later reimbursed. This reimbursement can be included in the Paycheck. A 
reimbursement for an expense in the line of work is not money the employee has 
earned. This money should therefore be added to the Gross Pay after the withholding 
taxes are calculated. A separate notation on the Paycheck and the Payroll Summary 
should describe this amount. 
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Recording Additional Deductions 
Many different items are deducted from wages: charitable contributions, 

credit union deductions, dental plans, disability insurance, health plans, life insurance, 
loan repayments, union dues, etc. Some deductions may be made automatically each 
Pay Period, while others may be occasional deductions. An automatic deduction, such 
as union dues, may be a fixed amount, a percentage of the Gross Pay, or an amount 
based on the number of hours worked. If all employees are subject to exactly the same 
automatic deduction, the value can be written directly into the program. If the values 
vary from employee to employee but remain the same for an individual employee from 
Pay Period to Pay Period, the information can be added as another item in the DATA 
Instructions. Deductions which have no fixed pattern must be entered using INPUT 
Instructions. 

When many special deductions are included, a separate Payroll Deduction Summary 
may need to be created. Additional reports can also be added to the Payroll Summary 
Program for reporting to unions, insurance companies, and banks handling savings 
plans. 

Changing the Pay Period 
The programs are currently designed for a biweekly Pay Period. The Tax 

Tables provide different tables for daily, weekly, semimonthly, monthly, quarterly, 
semiannually, and annually calculated Pay Periods. 

The biweekly Pay Period was selected for this demonstration because it allows 
overtime pay to be automatically calculated by the program. 

A semimonthly Pay Period produces Paychecks on a regular twice-a-month basis such 
as the first and fifteenth. When this is the case, the hours from fractions of a week must 
be considered and overtime cannot be automatically calculated. 

To modify the programs for a semimonthly Pay Period, the following changes should 
be made to the program. 

1. Change the INPUT Instructions for the hours from "Week One" and "Week 
Two" to "Regular Hours" and "Overtime Hours." The program already has Arrays 
assigned to record these hours which can be used with these INPUT Instructions. 

2. Eliminate the instructions in the program used to calculate the number of regular 
and overtime hours. These calculations occur in Lines 4040 to 4070. 

3. Change the Tax Tables from the biweekly schedule to the semimonthly schedule. 
This affects Lines 4200 to 4595. 
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Adding a Monthly Pay Period 
A biweekly or semimonthly payroll is adequate when all employees are 

paid by the number of hours worked. But management personnel are usually paid a 
fixed monthly salary. 

The following steps allow the program to be used for both types of payroll. 

1. Expand the Employee Code so a value of one indicates employees paid by the hour 
and a value of two indicates employees paid a monthly salary. 

The rate of pay stored in the Variable P can be used for both hourly wages and 
monthly salaries because the value of the Employee Code stored in the Variable C will 
determine how this value is used. 

2. Bypass the INPUT routine for number of hours worked for salaried employees. 
Determine the Gross Pay directly from the rate of pay stored in the Variable P. The 
following lines alter this routine. 

1030 ON C + 1 GOTO 1400,1035,1200 
1110 GOTO 1400 
1200 REM Salaried Employees 
1220 GP(E) = P 
1400 NEXT N 

Line 1030 uses the value of the Employee Code to select the appropriate portion of the 
program. If the code is for a former employee, C=O, the program progresses to the next 
employee, GOTO 1400. If the employee is an hourly worker, the program passes 
to Line 1035, which is the beginning of the INPUT routine for the number of hours 
worked. If an employee is salaried, C=2, the program passes to Line 1200. 

Line 1220 transfers the salary from the rate-of-pay Variable to the Gross Pay Array. 

3. Establish a new set of Tax Tables for the monthly payroll. The following lines 
access these tables from the initial entry routine. 

1230 GOSUB 14000 
14000 REM Monthly Tax Tables 
14695 RETURN 

The program lines for calculating FIT, FICA, SIT, SDI, and Net Pay for the monthly 
payroll follow the same structure as the lines used for the biweekly payroll described on 
pages 110 to 121. 
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4. Add an initial menu to the program to determine which payroll is to be processed. 
The options include: "1) Hourly Only," "2) Salaried Only," and "3) Hourly & 
Salaried." Record the value from this menu in the Variable PY which is used 
in the entry routine as indicated below. 

1035 IF PY=2 THEN GOTO 1400 
1210 IF PY=1 THEN GOTO 1400 

Line 1035 occurs before any hourly employee is processed. If only salaried employees 
are being paid, PY=2, the program is directed to the next employee. 

Line 1210 occurs before any of the salaried employees are processed. If only hourly 
employees are being paid, PY=l, the program is directed to the next employee. 

5. Extend the Payroll Summary Program to accept the additional Pay Periods 
generated when only salaried employees are being paid. This change must be made to 
Lines 610 to 630. 

Printing W -2 Forms 
The W -2 Form is issued at the end of the year by the employer. Copies 

are given to the employee and the government. The structure of the printing routine 
follows the principles described for the Record of an Individual Transaction. Therefore, 
the routine for the Paycheck from the Payroll Program can be modified and added to the 
Payroll Summary Program to print W -2 forms. 

The federal government provides W -2 Forms with three forms per page, see Appendix 
B. If this type of form is used, the program needs to be modified so that the print 
routine processes three employees automatically but then pauses and informs the 
Operator to insert a new page before the next three employee forms are printed. 

To do this, the routine for continuous forms described on page 151 needs to precede 
the pause control for changing the page described on page 152. A special counter can be 
maintained in the Variable PF to record the number of forms that have been printed. 
When less than three forms have been printed, the continuous forms routine can be 
used. As soon as the third form on the page is printed, the value of the Variable 
PF should be set to zero and the program directed to the pause control. 

Storing Employee Records on Disk 
The employee records are currently stored as a part of the program in 

DATA Instructions. They are retrieved using the READ Instruction. This is the easiest 
and fastest method. It is appropriate when the turnover rate is low and wages are only 
changed once or twice a year and is a viable approach so long as the person who 
maintains the payroll records knows how to modify the programs. 
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However, if the employee status changes frequently or the person in charge of the 
payroll does not know programming, the employee records should be maintained as a 
Disk file. This allows the records to be changed by responding to prompts similar to the 
ones used to enter the employee hours. 

The following description outlines how a separate program can be developed to 
maintain the employee records. The routines for this program follow the same structure 
as the Payroll Program. 

1. Start the program with a retrieval routine that records the data about the 
employees in a series of Arrays. The basic structure for a retrieval routine is described 
on pages 99 to 101. The following factors must also be considered. 

a. An initial line should direct the program to the retrieval routine. 
b. The retrieval routine should start with an Input Instruction that establishes the 

number of employees to be retrieved. This value can be stored in the Variable W which 
is used by the current programs for this information. 

c. If more than ten employees are to be recorded, an initial DIM Instruction should 
be used to establish the number of employees to be processed. 

Indicated below is an example of the lines used to perform these functions. 

600 GOSUB 9600 
9670 IN PUT#1 ,W 
9672 WT=W+3 
9674 DIM E(WT),N$(WT),F$(WT),P(WT) 
9676 DIM M(WT),X(WT),C(WT),S$(WT) 

Line 600 directs the program to the retrieval routine as soon as the program begins. 
Line 9670 is the INPUT Instruction which retrieves the number of employees 

currently recorded. 
Line 9672 establishes the maximum number of employees to be processed at a value 

that is three times larger than the current number of employees. This allows new 
employees to be added. 

Lines 9674 to 9676 set the dimension of the Arrays for the employee records. 

2. Establish an initial menu to indicate the functions that can be performed with the 
employee records. Some suggested options are indicated below. 

1. Add a New Employee 
2. Display Current Employees 
3. Change an Employee's File 
8. Store the Employee Records 

11. End the Program 

The numbers of the options included here are consistent with the numbers of the 
options used by the Payroll Program. For example, Option 8 is the storage function in 
both programs. 



178 

3. The routine for adding a new employee can simply be a sequence of INPUT 
Instructions that requests the appropriate information for each of the employee Arrays. 

After adding the employee, increase the total number of employees stored in the 
Variable W by a value of one. 

Use an initial line at the beginning of this routine to establish when the maximum 
number of employees has been reached. The maximum value is recorded in the Variable 
WT, so when the value of the Variable W equals the value of the Variable WT, 
W=WT, no more employees may be added. A message should inform the Operator that 
the program can accept no more employees at the current time. Additional employees 
can be added simply by running the program a second time because the Arrays are 
dimensioned by Step 1 to include three employees more than the current work force. 

4. Display the information about the current employees using the existing routine in 
the Payroll Program, Lines 2500 to 2650. 

5. Add a correction routine to change the information about any employee. First, 
display the list of employees. Then use an INPUT Instruction to select the employee to 
be changed. Next, display the data about the employee in a numbered list as indicated 
below. Any item in this list can be changed by entering the number of the item. Then 
use this number in an ON GO TO Instruction to direct the program to an INPUT 
Instruction that will change the appropriate Array. 

1. Last Name: Harrison 
2. First Name: James 
3. Rate of Pay: 5.25 
4. Marital Status: 1 
5. Tax Exemptions: 1 
6. Employee Code: 1 
7. Social Security #: 534-65-1032 

6. The storage routine follows the same pattern of instructions as the retrieval 
routine. Simply delete the DIM Instruction indicated in Step 1. 

7. Add the retrieval routine from this program to the Payroll Program and the Payroll 
Summary Program to replace the current DATA Instructions. Make the following 
changes. 

a. The initial line that previously established the number of employees should direct 
the program to the new retrieval routine. This line is indicated below. 

600 GOSUB 9600: REM Retrieve Employee Records 
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b. Replace the READ Instruction in Line 9500 with lines that transfer information 
from the employee Arrays to the employee Variables. 

9500 E = N : REM Retrieve Employee Record 
9502 N$ = N$(E): F$ = F$(E): P = P(E) 
9504 M = M(E): X = X(E): C = C(E): S$ = S$(E) 

Line 9500 sets the value of the Variable E to the value of the Variable N. The 
Variable E records the Employee Number. It is set to the same value as the counter for 
the FOR NEXT Loop, the Variable N, to match the Employee Records with the Arrays 
used to record earnings and deductions. 

Year-to-Date 
An additional modification to the program can be used to store an additional 

year-to-date figure for the Gross Pay. The value of the year-to-date amount can then be 
used to determine when the limits for the Social Security and State Disability 
withholdings have been reached. 

The following modifications are required to add the year-to-date amount. 
a. Include an Input Instruction for the year-to-date figure, INPUT#l, YD(N), in the 

retrieval routine. 
b. Modify the calculation routines for FICA and SDI by deleting the questions for the 

Operator and replacing them with an IF THEN Instruction. The instruction for the 
FICA calculation is indicated below. 

4110 IF YD(E»37800 THEN GOTO 4200 

c. Add the routine for storing the employee records to the Payroll Program. Access 
this routine after the payroll data is stored so that the employee records will be updated 
with the latest year-to-date information. The year-to-date data stored by this routine 
should be a combination of the current year-to-date value plus the Gross Pay value: 
PRINT#l, YD(N)+GP(N). 





CREATING ORIGINAL PROGRAMS 

This book shows how information processed by manual systems can be 
converted for automated processing by a computer. The previous section of the book 
used the specific example of the Payroll Program to illustrate the conversion process. 
This section provides a series of questions that can be used to evaluate whether a given 
job should be converted into a program. It then outlines a procedure that can be used as 
a guide for creating original programs. 

Three basic steps must be performed to convert a manual system to an automated 
one: the task to be performed must be evaluated; program routines for each function 
must be created; the completed routines must be tested. 

Evaluating the Task 
The key to converting a task from a manual to an automated system is to 

first identify the patterns used to process the information in the manual system. This is 
necessary because computers follow instructions on a repeat basis. Therefore, there 
must be some pattern to the way the information is handled. A careful analysis of the 
existing patterns and forms used to complete a task manually can dictate the bulk of 
the design of a computer program. 

Creating Program Routines 
After establishing the patterns of information flow, the task should be 

divided into manageable functions. Separate functions should be identified for input, 
manipulation, and output of the data. The functions can then be broken down into 
subfunctions until individual working units are established. 

These working units can then be translated into patterns of program instructions a 
computer can follow. Many of these working units can be created using the structures of 
program lines described in this section. This is possible because the computer must 
follow standard procedures to accomplish basic functions. Since the structure of the 
procedure dictates the sequence of lines, the process of designing the routines is 
simply a matter of adapting the program lines to the specific information required. 

For example, in the payroll programs described in this book, a standard display 
routine was used four different times. The print routine for the summary reports was 
used three times. And the menu and retrieval routines were used in both the Payroll 
Program and the Payroll Summary Program with only slight variations. 

181 



182 

The bulk of most programs can therefore be created by identifying standard functions 
and using the structures of program lines described in this section. This allows the 
programmer to devote most of his or her efforts to the unique requirements of the task 
to be performed. 

Testing the Program 
Each working unit should be tested as soon as it is completed to ensure 

that it is operating properly. Additional tests should be performed to ensure that new 
working units function properly in relation to the rest of the program. 



Should the Task be Computerized? 

Determining whether a specific information processing task is 
appropriate for a computer requires an analysis of the job to be performed. The 
following questions can be used as a part of this evaluation procedure. 

How often will the program be used? It will take at least four to six times as long to 
create a program to perform a task as it takes to perform the task manually. If a job is 
to be performed only once a year, there may be no reason for using a computer to do the 
task. 

Does the information being processed follow a pattern? A computer program is a 
series of instructions that follows the pattern of the task to be performed. If the work 
being done does not follow a pattern, the instructions cannot be organized into a 
program. For example, when an original oil painting is created, the subject, colors, size 
of canvas, and direction of brush strokes are unique to the specific work being 
developed. On the other hand, in musical notation, the staff, clef signatures, shape of 
the notes, and position of the notes on the staff follow regular patterns. The process of 
creating an oil painting would therefore be difficult to computerize, while the process of 
recording a musical score is a viable possiblity. 

Can the information be entered into the computer initially? If the information to be 
processed must first be handwritten or typed and then entered into the computer at a 
later time, the efficiency of the system is greatly reduced. For example, when checks are 
written from a personal checking account, the transaction may take place in a variety of 
locations. If the computer is subsequently used to record these transactions, all of the 
information must be entered a second time into the computer. The resulting record may 
be neater than the information contained on the check stub, but the amount of 
time required to perform the task is twice as long as necessary. 
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How complicated is the job? The more complicated a job, the more likely the 
computer will be able to save time and effort. The computer can follow a vast array of 
instructions and perform complicated calculations almost instantaneously. For example, 
to determine the postage to ship a book overseas by air requires four separate 
calculations that vary according to the specific destination. The charge for the package is 
one rate for the first ounce, a second rate for the next three ounces, a third rate for every 
additional two ounces up to 32 ounces, and a fourth rate for every eight ounces over 32 
ounces. The calculation becomes more complicated because most scales record weight as 
pounds and ounces, so the weight of the parcel in pounds must be converted to ounces 
before the appropriate weight can be determined. This is an involved calculation when 
performed manually, but the computer can do it effortlessly. 

How frequently is a task repeated? It takes a certain amount of time to turn on a 
computer, select a program, and initiate its operation. If several transactions can be 
processed at a time instead of just one, the savings in time and effort is greatly 
increased. For example, a business using a manual bookkeeping system will usually 
write up its invoices every day, even if there are only two or three, so that the work 
load does not get backed up. A business using a computerized bookkeeping system may 
process all of its invoices once each week, recording 20 to 50 transactions in the same 
time four or five invoices can be created by hand. 

How many different ways will the information be used? A computer program can 
take the information from a single input and automatically produce several different 
outputs in a variety of formats. For example, when a sales transaction is recorded, 
the name of the customer can be used to create an invoice, shipping label, sales ledger 
entry, and statements as well as mailing labels for subsequent advertising. The effort of 
typing the name once is thus automatically leveraged into multiple uses. 

Will the information be correlated with data from other programs? Computer 
programs invariably record the information they generate in some machine-readable 
form the computer can access at a later time. This means the information from one 
program can automatically be transferred to a different program, eliminating the need 
for manual reentry of the data by the Operator. For example, a sales transaction can be 
recorded as it occurs. This can then be retrieved by a different program at the end of a 
day to generate a sales summary. The sales summary can then be retrieved at the end of 
the month for a profit and loss statement. In the meantime, an inventory program can 
access the same data to adjust the records of the stock on hand. The information from 
the inventory program can then be used by a purchasing program to replenish the 
depleted stock. This automatic transfer of information from one use to another 
increases the efficiency of the overall system. 

If a task to be computerized does not meet at least one of these criteria, perhaps the 
information should be processed manually rather than by a computer. 



Describe the Job 

The task the computer is to perform should be carefully defined. This 
should start with a short general description that indicates the purpose of the program. 
The task can then be broken down into functions which indicate the initial information 
that is required, data to be entered from the Keyboard, manipulations the program is to 
perform, and the output that will be required. Throughout this process, any forms 
available from manual systems should be used as guides. 

The outline on page 186 gives an overview of the factors that need to be considered as 
the program is developed. These factors are described in more detail in the comments 
below. 

General Description 
First, establish a general description that gives an overview of the 

function the program is to perform. 
Limit the scope of the program description to a single task, if possible. For example, 

the scope of the program should not be "to perform all bookkeeping chores" because 
this includes many separate tasks such as accounts payable, accounts receivable, payroll, 
inventory control, etc. 

It is better to have individual programs perform single tasks. The results of these 
programs can then be correlated using summary programs. To determine the scope of 
an individual program, imagine describing the task to an intelligent but inexperienced 
worker. For example, to say to this person, "Take care of my bookkeeping," would be 
unreasonable. But to say, "This is how the payroll is processed," is manageable. 

Forms from Manual Systems 
If a task is important enough to be computerized, a parallel manual 

system is likely to be in operation. The procedures and forms used in these manual 
systems have probably been developed over a period of time, and they can represent a 
significant amount of thought and experience from people who have performed the task 
before. As such, these forms and procedures represent important research tools that can 
be used as guides during the design process. 
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An Outline for the Program Description 

General Description 
Purpose of the Program 
Forms from the Manual System 

Initial Information 
Establish Information from Forms 
Determine How Information is to be Stored 

Information as a part of the Program 
Information in Multiple DATA Instructions 
Information Retrieved from the Storage Device 

Information from the Keyboard 
Information Entry 
Corrections 

Program Manipulations 

Program Output 
To the Video Screen 
To the Printer 

Records of Individual Transactions 
Summary of Transactions 

To the Storage Device 

Use the forms from manual systems to develop lists of the information they contain. 
Some items on these forms may be unnecessary, while other items of information may 
need to be added. But the forms should act as a foundation for designing the program. 

Initial Information 
A certain amount of information remains the same from one run of a 

program to the next. Identify this type of information by carefully reviewing the lists of 
information created from the forms. For example, if a program is being created for a 
business and the name of the business is to appear on the form, this information will not 
change. 

Identify and classify information that will be used more than once into tables. Create 
separate tables for different types of information and make notations about how 
frequently the information will change. 

Based on this frequency, make plans for how information should be stored. 
Information that is going to change once a year or less can be written directly into the 
program. Information that may change three or four times a year can be stored on Disk 
or Cassette Tape. 
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Information written directly into the program can be stored much more efficiently 
than information stored on Disk. For example, for the Payroll Program, ten lines of 
program were required to introduce the employee records using DATA Instructions. If 
this same information were stored and retrieved from Disk, a separate program to record 
and modify this information would require approximately 100 program lines. Similarly, 
information can be retrieved from DATA Instructions much faster than from Disk. 

However, if the same information will be changed frequently or several programs are 
going to work from the same records, it is more convenient to record the data on Disk. 

Fortunately, the programs can be changed from one option to the other with 
minimum effort. If day-to-day operations show one approach to be inefficient, the other 
option can be implemented. 

Information from the Keyboard 
Some information will change every time the program is used. This type 

of information is entered at the Keyboard. 
The sequence in which this information is to be entered must be planned carefully to 

minimize the time and effort required by the Operator. Information that needs to be 
entered for every transaction and every run of the program should be requested 
automatically by the program. To pass from one item to the next, the Operator should 
only have to press the Return/Enter Key. Information that is going to be requested 
occasionally, such as Christmas bonuses, can be entered through the correction routine. 
This allows the Operator to ignore the option for most runs of the program, yet use it 
when necessary. 

Draw up two lists for the information to be entered. One list should indicate the data 
to be entered for every run. The second list should indicate information to be entered 
occasionally. 

The Operator also must be given convenient options for correcting errors. 

Program Manipulations 
Manipulations and calculations are the heart of a computer program. If 

no manipulations need to be performed to the entered information, there is probably no 
need for a program. The calculations may be as simple as totaling multiple 
transactions. Or, the program may perform very complex computations. 

To determine the exact sequence of manipulations and calculations to be made, pro­
cess the task manually from beginning to end. List each of the required manipulations 
and calculations. 
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Program Output 
If manipulations are the heart of a program, output is the reason for its 

existence. For example, it is possible to ask the computer to perform the following 
mathematical computation: A=INT(100*(3-15)/(6+25». 

The computer performs the task, but what difference does it make? The value of the 
computer is not realized until an output is generated: PRINT A. 

The output of the program can be directed to the Video Screen, a printer, and/or a 
Disk or Cassette Tape. As before, the information and format for the output can be 
determined directly from the forms used for manual systems. More than likely, the 
output has been generated to complete one or more of these forms. If the information to 
be produced does not appear on an existing form, an original form can be created. 

It is also possible that the output to the Disk or Cassette Tape will become the input 
for another program. If this is the case, the other programs in the system should be 
defined before anyone program is created. In the process of defining the other 
programs, another item of data may be required and/or another manipulation to the 
data may need to be added. 

Program Segments 
Programs should be divided into separate functions, which should be 

clearly visible when the programs are listed. To do this, each function within a program 
should be assigned a block of lines. A consistent approach to these lines should be used 
so that routines from one program can easily be transferred to a different program. 

Below is a suggested outline of the program Line Numbers and their respective 
functions. 

Line Numbers 
0-799 
800-999 
1000-1999 
2000-2999 
3000-3999 
4000-4999 
5000-5999 
6000-6999 
7000-7999 
8000-8999 
9000-9999 

Function 
Initial Controls 
Main Menu 
Entry Routines 
Display Routines 
Correction Routines 
Calculations & Manipulations 
Print Individual Records 
Print Summaries 
Miscellaneous Routines 
Storage Routines 
Retrieval Routines 

The chapters that follow show how the information from the description can be 
converted into program routines. 



Initial Information 

Information that remains the same from one run of the program to the 
next can be entered in one of three ways. The information can be written directly into 
the program lines. READ and DATA Instructions can be used to record the data. Or 
the information can be stored on Disk or Cassette Tapes and retrieved when the 
program is first run. 

Information in Program Lines 
Certain information can be written directly into the program lines. This 

information can be very specific, such as the name of an individual or a company 
appearing in the heading of a form. Or, the information can be general, as represented 
by the headings "Payroll Summary" and "Employee Records." 

The contents and placement of this information usually evolve quite naturally as the 
program is developed and do not need to be preplanned. The information will either be 
a part of a PRINT Instruction or will be stored in a Variable for output to the printer. 

READ/DATA Instructions 
READ and DATA Instructions introduce information into a program 

quickly and concisely. This approach is usually most appropriate when data from a 
table, such as the employee records, needs to be introduced. 

READ/DATA Instructions should be used when all or most of the data is to be used 
in a sequential fashion. This is because the READ Instruction must start at the 
beginning and proceed towards the end until the desired information is encountered. 
For example, in the Payroll Program, these instructions were used to process all the 
employees in the file. 

It is not appropriate to use READ/DATA Instructions when the program must jump 
to a specific piece of information. For example, the Tax Tables in the Payroll Program 
were written directly into the program lines rather than entered in DATA Instructions. 
This is because withholding for a married employee requires a different Tax Table from 
that of a single person. If DATA Instructions were used, all of the information 
from the single Tax Table would have to be read before the married Tax Table could be 
used. 
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The following steps show how to prepare information for DATA Instructions. Two 
structures are suggested for the program lines. The first shows how information for a 
single table can be prepared. The second shows how more than one table can be 
used. 

Single Data Table 
The following steps indicate a structure for the program lines that follows the same 

concepts described for the Payroll Program. 
1. A table can be created to indicate the sequence and format for the information 

following the example shown below. 

SAMPLE TABLE FOR DATA 

# Item 1 Item 2 Item 3 
1 1.1 1.2 1.3 
2 2.1 2.2 2.3 
3 3.1 3.2 3.3 

2. The table can be converted into DATA lines using the following sequence. 

To Enter Single Data Table: 

9600 REM Item 1, Item 2, Item 3 
9610 DATA 1.1, 1.2, 1.3 
9620 DATA 2.1, 2.2, 2.3 
9630 DATA 3.1, 3.2, 3.3 

3. Using a READ Instruction, the information can be recovered from the DATA 
Instructions. 

To Retrieve Single Data Table: 

2500 RESTORE 
2510 FOR N = 1 TO T1 
2570 GOSUB 9500: REM Retrieve Information from DATA Lines 
2590 PRINT R1,R2,R3 
2600 NEXT N 
2610 RETURN 
9500 READ R1, R2, R3 
9510 RETURN 
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Multiple Data Tables 
More than one table can be stored in DATA Instructions. A title for each table 

should be recorded in an initial DATA Instruction. Then, when the information from 
this table is required, a READ Instruction retrieves all the DATA information until the 
title of the table appears. 

1. A table can be created to indicate the sequence and format for the information 
following the example shown below. 

# 
1 
2 
3 

SAMPLE TABLE FOR DATA (II) 

Item A 
lA 
2A 
3A 

Item B 
IB 
2B 
3B 

Item e 
Ie 
2e 
3e 

Item 0 
10 
20 
3D 

2. The DATA Instructions that store this information are indicated below. 

To Enter Multiple Data Tables: 

9800 REM Item A, Item B, Item C, Item D 
9805 DATA Table #2, 3 Data Lines 
9810 DATA 1A, 1 B, 1C, 1 D 
9820 DATA 2A, 2B, 2C, 2D 
9830 DATA 3A, 3B, 3C, 3D 

Line 9805 is the DATA Instruction that identifies the beginning of the second table 
for the READ Instruction. This line includes one data item that is the title of the table 
and a second that indicates the length of the table. 
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3. The following lines show how to retrieve the second table. 

To Retrieve Multiple Data Tables: 

2200 RESTORE 
2202 READ A$: IF A$ < > "Table #2" THEN GOTO 2202 
2204 READ A$: T2 = VAL(A$) 
2210 FOR N =1 TO T2 
2220 GOSUB 9700: REM Retrieve Information from Table #2 
2230 PRINT RA$, RB$, RC$, RD$ 
2300 NEXT N 
2310 RETURN 
9700 READ RA$, RB$, RC$, RD$ 
9710 RETURN 

Line 2202 uses the READ Instruction to retrieve the information from the DATA 
Instructions until the identifying "Table #2" label is encountered. 

Line 2204 illustrates how the number of DATA Instructions to be processed can be 
stored as a DATA value. In this example, Line 2204 reads the second value stored in 
Line 9805, "3 Lines of Data," and converts it to a value that can be used in the 
FOR NEXT Loop that follows. The value is stored in the Variable T2. 

Information from Disk or Cassette Tapes 
Initial information can be stored on Disk or Cassette Tapes. When this 

is done, the program should be directed to the appropriate retrieval subroutine(s) in the 
initial lines of the program. 

This is the approach used in a Summary Program to retrieve the information stored 
by a Transaction Program. It can also be used to retrieve information that would 
otherwise be stored in DATA Instructions. However, when this is done, a separate 
program must be developed to store the initial records. 

The example below shows the type of line that needs to be added to direct the 
program to a retrieval routine from the initial lines of the program. The structure of the 
retrieval routine is described later, see pages 206 and 207. 

700 GOSUB 9600: REM Retrieve Initial Record 



Information from the Keyboard 

Information that varies from one run of a program to the next is entered 
using INPUT Instructions. This information is stored in either Variables or Arrays. 

When a single piece of information is to be entered, such as the date the program is 
run, the information can be stored in a Variable. The name of this Variable should be 
recorded so that it is not used for other purposes. If the same Variable is used in a 
second INPUT Instruction or appears on the left side of an equation, A$="No", the 
value currently in the Variable will be replaced by the new value. 

When INPUT Instructions are used to record information for multiple transactions 
and/ or calculations, an Array should be used to record the data. The Array allows 
different items of information to be processed through the same sequence of calculations 
and/ or manipulations. The action to be performed is established by using the Array 
name. The information to be processed at any given time is controlled by the numeric 
value between the parentheses of the Array name. For example, Gross Pay can be 
determined by the formula GP(N)=HR(N)*P(N). The hours for each employee, HR(N), 
are all multiplied by the rate of pay, P(N). That is the fixed part of the formula. The 
actual employee being processed at any given time is determined by the value of the 
Variable N. 

When an INPUT Instruction is used, it should always be preceded by a PRINT 
Instruction that identifies the information to be entered. 

Identifying the Program Run 
Most programs will need some form of information that identifies 

individual program runs. This information can be as simple as a date or it may require 
additional data. 

This initial information should be carefully evaluated so that only essential data is 
required. It is easy to require the Operator to provide a long string of information. For 
example, the program might request the date, Operator's name, time the program is 
being run, supervisor who is verifying the information being processed, clerk who 
accumulated the data being entered, etc. In a large organization, this type of 
information might be useful for establishing responsibility for the data created. But for 
a small one-person firm, this information is useless. 
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The following example of an initial display identifies the program being run and uses 
an INPUT Instruction to establish the date. 

To Enter Initial Program Information: 

280 D1 = 20: REM For 80 Column Displays 
281 REM 280 D1 = 12: REM For 64 Column Displays 
282 REM 280 D1 = 0: REM For 40 Column Displays 
283 REM 280 D1 = 1 : REM For the Apple II 40 Column Display 
290 D3 = 24: D3 = D3-5: REM Number of Lines on the Display 
500 CLS: REM Apple II = 500 HOME I C64 = 500 PRINT CHR$(147) . 
510 PRINTTAB(D1 +14);"PROGRAM NAME" 
520 PRI NT TAB(D1 + 14); "------------,, 
530 PRINT TAB(D1);"ENTER DATE MM-DD-YY (Jan 10: 1-10-84)" 
540 PRI NT "TODA V'S DATE"; : I N PUT TD$ 

Entering Data 
The information to be entered must be determined next. The 

information for the Payroll Program was easy to establish: it was the number of hours 
each employee worked per week. More information may be required for other 
programs. 

Again, the best way to determine what information needs to be entered is to evaluate 
the forms used for manual systems. In the case of the Payroll Program, the form that 
establishes the information to be entered is the Time Card. For other programs, 
the information might come from a sales receipt, purchase order, request for quotation, 
or questionnaire. The forms the program will produce should also be examined as they 
may indicate additional information that must be entered, such as an address or 
telephone number. 

Create a table that lists the information to be entered. This table should indicate the 
Array that is to record the data. 

INFORMATION TO BE ENTERED 

Information 
First Name 
Second Name 
First Value 
Second Value 

Array 
NT$T) 
N2$( ) 
V1 ( ) 
V2( ) 
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Number of Transactions 
If the program requires entering information for more than ten 

transactions, the maximum number of transactions to be processed must be established. 
This is because an Array can accept up to ten values, but if an attempt is made to use 
more than this, an error message is generated. However, DIM Instructions can be used 
to increase the maximum number of Variables an Array can access during the run of the 
program. 

The following example prepares the DIM Instruction for the information indicated in 
the table above. 

To Prepare Arrays: 

650 TT = 50: REM Maximum Number of Transactions 
660 01 M N1 $(TT) , N2$(TT) 
670 01 M V1 (TT) , V2(TT) 

Processing Transactions 
The body of the entry routine can now be established. This routine can 

be structured by placing a FOR NEXT Loop around all of the INPUT Instructions used 
to enter information in Arrays. The INPUT Instruction establishes the information to 
be entered, and the FOR NEXT Loop allows multiple transactions to be processed. 

An example of the structure of INPUT Instructions is shown below. The information 
from the table on page 194 is used in this example. 

To Enter Information: 

710 GOSUB 1000: REM Enter Data 
990 END 
1000 CLS: REM Apple = 1000 HOME I C64 1000 PRINT CHR$(147) 
1010 FOR X= 1 TO TT 
1100 PRINT "FIRST NAME"; :INPUT N1$(X) 
1110 PRINT "SECOND NAME"; :INPUT N2$(X) 
1200 PRINT "FIRST VALUE"; :INPUT V1(X) 
1210 PRINT "SECOND VALUE"; :INPUT V2(X) 
1400 NEXT X 
1420 RETURN 
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Variable Number of Transactions 
The routine above is appropriate when an identical number of 

transactions is processed each time the program is run. This is the case for the Payroll 
Program because each employee has to be processed. In other situations, the number of 
transactions will vary. For example, in a sales situation, 50 invoices might be processed 
during one run of the program and five the next. When this is the case, the Operator 
must be able to indicate that no more transactions are to be performed. 

The control for ending an entry routine should occur as a result of the first INPUT 
Instruction inside the FOR NEXT Loop. The end control should be a value that would 
never need to be entered as a normal item of data. For example, if a String Array is 
used in the first INPUT Instruction, the end control might be the word "end". If the 
first INPUT Instruction is for a numeric value, the end control could be either no value 
or a negative value. If the INPUT Instruction must be able to accept any numeric value, 
the response can be entered using a String Variable. When this is the case, the word 
"end" can be used to terminate the routine. If the routine is not terminated, the value 
in the String Variable can be converted to a numeric value using the V AL Instruction, 
and the rest of the INPUT Instructions can then be processed. 

The following lines add the "end" control to the existing entry routine. 

To Terminate Entry Routine: 

1015 PRINT TAB(D1);"TO END ROUTINE TYPE: END(ENTER)" 
1105 IF N1$(X)="END" OR N1$(X)="end" THEN GOTO 1440 
1410 PRINT TAB(D1 +6);"NO MORE DATA CAN BE ENTERED" 
1420 PRINT TAB(D1 +6);"TO CONTINUE PRESS (ENTER)"; 
1430 INPUT A$ 
1440 LX = X-1 : IF X = <TT THEN N1 $(X) = "" 
1450 RETURN 

Line 1005 informs the Operator how to terminate the entry routine. 
Line 1105 determines if the "end" control has been used. If it has, the program 

proceeds to Line 1440. 
Lines 1410 to 1430 are a pause control that occur at the end of the FOR NEXT Loop. 

They inform the Operator that no more information can be entered. 
Line 1440 establishes the number of transactions processed in the Variable LX. If the 

last transaction processed occurs before the end of the FOR NEXT Loop, X=<TT, the 
"end" control is erased from the last Variable of the Array. 
. The information entry routine should be a subroutine so the RETURN Instruction in 

Line 1450 terminates it. 
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Using Stored Data for Input 
The Payroll Program combined information from the INPUT 

Instructions with information from DATA Instructions by simply processing the data in 
the same sequence for each run. Other programs will need to correlate stored 
information with input information in a less structured fashion. For example, the stored 
information might be a list of regular customers. In this case, the information for a 
given customer would not be needed for every run of the program. 

The program requires a process that allows the Operator to specify the data to be 
used. When the information is found, it can be transferred to the Array for the current 
transaction. The following program lines show how to merge information using this 
approach. 

To Select Stored Information: 

1020 PRINT "ENTER CUSTOMER NUMBER"; :INPUT A$ 
1025 IF A$ = "END" OR A$ = "end" THEN GOTO 1440 
1030 IF A$ = "" THEN GOTO 1100 
1040 RESTORE 
1050 READ N$: IF N$ = A$ THEN GOTO 1090 
1060 IF N$<>"THE END" THEN GOTO 1050 
1070 PRINT TAB(D1 + 7);"THAT NUMBER IS NOT ON FILE" 
1080 GOTO 1020 
1090 READ N1$(X),N2$(X):GOTO 1200 
9990 DATA THE END 

Line 1020 determines the customer's number. 
Line 1030 determines when no number is entered. It directs the program to the 

routine that uses the INPUT Instruction to enter the information about the customer. 
Line 1050 searches for the number in the DATA file. If the number is located, it 

directs the program to Line 1090. 
Lines 1060 to 1080 search through to the end of the data information until the 

number is found. If the number is not found, Line 1070 informs the Operator. 
Line 1090 transfers the information from the customer file to the Array for the 

transaction. It then directs the program to the routine that establishes the values for the 
current transaction, GOTO 1200. 

Line 9990 is added as the last DATA Instruction. If this control is not used, an error 
message will occur after the READ Instruction reaches the last item in the DATA 
Instructions. 
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Correlating Arrays with Input nata 
Fixed information retrieved from Disk or Cassette Tape and stored in 

Arrays is always available to the program. To use this information, it is only necessary 
to record a number that establishes the position of the information in the Array. This 
approach can be used to record inventory items. For example, an inventory item can be 
identified by a name, abbreviation, price, and weight. When a sale is recorded, 
the number of the item can be used to refer to all of this data. In the demonstration 
program, assume the value stored in the Array V1( ) refers to an inventory number. The 
name of the item could be printed on an jnvoice by using IT$(V1(X». The following is a 
breakdown of how a program records the information. 

x 
V1( ) 

IT$( ) 

Number of the Transaction 
Number of the Inventory Item 
Name of the Inventoried Item 

Correcting Information 
During an entry routine, the program should proceed automatically from 

one item to the next. For a correction routine, the Operator must be allowed to pick out 
an individual item to correct without having to process the other items. The following 
steps are required to accomplish this. 

1. Display all items that require INPUT Instructions in a numbered list. 
2. The Operator can then select the number of the item to be changed. If the 

Operator wishes to discontinue the corrections, the Return/Enter Key can be pressed with 
out entering a number. 

3. The number the Operator selects directs the program to an INPUT Instruction for 
the information to be changed. 

4. After the Operator enters a new value, the numbered list is redisplayed to include 
the new value of the changed item. 

5. The Operator is once again given the option to select an item to be changed or to 
discontinue the correction routine. 
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The following routine shows how this function can be structured. 

To Correct Entered Information: 

1300 PRINT:PRINT "CORRECT THIS DATA (Y OR <N»"; 
1310 A$='''':INPUT A$:A=2:IF A$="Y" OR A$="y" THEN A=1 
1320 IF A = 1 THEN GOSUB 3500 
3500 CLS: REM Apple = 3500 HOME I C64 = 3500 PRINT CHR$(147) 
3510 PRINT "1) FIRST NAME"; N1 $(X) 
3520 PRINT "2) SECOND NAME "; N2$(X) 
3530 PRINT "3) FIRST VALUE";V1(X) 
3540 PRINT "4) SECOND VALUE";V2(X) 
3550 PRINT: PRINT "TO DISCONTINUE PRESS (ENTER)" 
3560 PRINT "SELECT NUMBER OF ITEM TO CORRECT"; 
3570 A$ = "": INPUT A$: IF A$ = "" THEN RETURN 
3580 PRINT:A=VAL(A$):ON A GOTO 3610,3620,3630,3640 
3590 GOTO 3500 
3610 PRINT "FIRST NAME"; :INPUT N1$(X):GOTO 3500 
3620 PRI NT "SECON D NAM E"; : I N PUT N2$(X): GOTO 3500 
3630 PRINT "FIRST VALUE"; :INPUT V1(X):GOTO 3500 
3640 PRINT "SECOND VALUE"; :INPUT V2(X):GOTO 3500 

Lines 1300 to 1320 give the Operator the option to correct the information before the 
next transaction is processed. 

Lines 3500 to 3570 display a numbered list of the information that can be changed. 
Line 3550 informs the Operator that the correction routine can be discontinued by 

pressing the Return/Enter Key. 
Line 3580 uses the Operator's response to direct the program to the item to be 

changed. 
Lines 3610 to 3640 are used to enter the new value. After each INPUT Instruction, a 

GOTO Instruction directs the program to the beginning of the correction display. 



Program Manipulations 

The manipulation phase of program development probably requires the 
greatest amount of planning and thought because there is no structured pattern that can 
be used as a guide. The manipulations and calculations must be tailored to the specific 
requirements of the job to be performed. 

While there is no predetermined structure for the manipulation portion of the 
program, the following steps can be used as a guide for developing the necessary 
routines. 

1. List the Calculations to be Performed. 
2. Write Descriptions for Each Calculation. 
3. Translate the Descriptions into Program Lines. 
4. Test the Calculation Routines. 
s. Direct the Program to the Calculations. 

List the Manipulations & Calculations 
During the description phase of developing the program, the task to be 

performed should be processed manually and a list made of every calculation and/or 
manipulation. This list becomes an outline of the routines that must be included in the 
manipulation section of the program. 

Describe the Calculation 
Each calculation must be described in terms a person can understand. 

As an example of this type of description, the instructions below show how the Payroll 
Program figures the earnings from the regular hours for week one. 
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Translate Into Program Lines 
After the calculations have been carefully described, they can be trans­

lated into program lines. Three basic types of instructions are used to perform 
calculations and manipulations with the data: math functions, program controls, and 
String manipulations. These instructions and their respective translations are indicated 
below. 

Math Functions 
+ - Add the numeric values on the left to the numeric values on the right. 
- - Subtract the numeric values on the right from the numeric values on the left. 
* - Multiply the numeric values on the left by the numeric values on the right. 
/ - Divide the numeric values on the left by the numeric values on the right. 
INT(Numeric Value) - Convert the Numeric Value to a whole number by dropping 

off all values to the right of the decimal point. 

Program Controls 
FOR NEXT - Repeat the series of instructions between the FOR and the NEXT 

Instruction the designated number of times. 
IF THEN - Compare the values between the IF and the THEN Instruction. 

Determine if the value to the left is equal to (=), greater than (», or less than «), the 
value to the right. If the results are found to be true, process the instructions to the right 
of the THEN Instruction. 

GO TO - At this point, go to the designated location in the program. 
GOSUB - At this point, go to the designated location in the program and perform 

the routine found there. Upon completion of the routine, return to this point and 
proceed to the next instruction. 

ON GOTO - Go to one of the designated locations based on the value found between 
the ON and GOTO Instructions. 

ON GOSUB - Go to one of the designated locations based on the value found 
between the ON and GOSUB Instructions and perform the routine found at this 
location. Upon completion, return to this point· and proceed to the next instruction. 

String Manipulation 
V AL[String Value] - Convert the String Value to a numeric value. 
STR$[Numeric Value] - Convert the Numeric Value to a String value. 
LEN[String Value] - Report the number of characters in the String Value. 
LEFT$[String Value, Numeric Value] - Count from the left to the right side of the 

String Value and drop off any characters from the right side that exceed the Numeric 
Value. 

RIGHTS[String Value, Numeric Value] - Count from the right to the left side of the 
String Value . and drop off any characters from the left side that exceed the Numeric 
Value. 
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MIDS[String Value, 1st Value, 2nd Value] - Count from the left to the right side of 
the String Value until the number of characters represented by the 1st Value is reached. 
Drop off all the characters from the left side of the String Value up to this point. Now 
count over from the current position to the right side of the String Value by the amount 
in the 2nd Value. Drop off all characters from the right side of the String value, 
starting from the position reached using the 2nd Value. 

Accessing the Manipulations 
The program manipulations and calculations can be performed either 

after each transaction has been entered or after all of the information has been typed in. 
Some programs might perform a few calculations after each transaction has been 
entered, with additional calculations after all the data has been entered. 

Calculations During Data Entry 
To have the calculations performed at the end of each transaction, place a GOSUB 

Instruction just before the NEXT Instruction that directs the program to the next 
transaction. A RETURN Instruction must be included at the end of the calculation 
routine. 

To Perform Calculations During Data Entry: 

1390 GOSUB 4000: REM Program Calculations 
4000 REM Begin Program Calculations 
4490 RETURN 

Line 1390 is located as the last instruction before the NEXT Instruction in Line 1400. 
Lines 4000 and 4490 represent the calculation subroutine. 

Calculations After Data Entry 
When the calculations are performed after information is entered, place the GOSUB 

Instruction for the calculations after the NEXT Instruction. A FOR NEXT Loop must 
be used to process all of the transactions. 

To Perform Calculations After Data Entry: 

1450 FOR X=1 TO LX 
1460 GOSUB 4000: REM Program Calculations 
1470 NEXT X 
1480 RETURN 



Program Output 

After all of the information has been entered and manipulated, the 
program can produce the output. This output may be directed to the Video Screen, the 
printer, or the magnetic storage device. Each of these types of output requires a certain 
structure to the lines. This chapter describes those structures. 

In addition to the actual output routines, a menu must be lJsed to allow the Operator 
to specify the sequence of actions to be performed. 

Menu of Functions 
The menu lists each of the functions the program can perform by 

number. The Operator selects a number to activate an individual option. An ON 
GOSUB Instruction directs the program to the routine that performs that function. 
After the function is completed, the program returns to the menu which is redisplayed. 
The Operator can then select another option from those listed. 

Menu of Functions: 

800CLS: REM Apple = 800 HOME I C64 = 800 PRINT CHR$(147) 
810 PRINT TAB(D1 +11);"PROGRAM FUNCTIONS" 
820 P R I NT T A B( 01 + 11 ) ; "-----------------" 
830 PRINT TAB(D1 +6);"1) DISPLAY PROGRAM RECORDS" 
840 PRINT TAB(D1 +6);"2) DISPLAY PROGRAM RESULTS" 
850 PRINeT TAB(D1 +6);"3) CORRECT ENTERED DATA" 
870 PRINT TAB(D1 +6);"5) PRINT TRANSACTIONS" 
880 PRINT TAB(D1 +6);"6) PRINT SUMMARY" 
900 PRINT TAB(01 +6);"8) STORE DATA" 
910 PRINT TAB(D1 +6);"9) RETRIEVE DATA" 
930 PRINT TAB(D1 +5);"11) END THE PROGRAM" 
940 PRINT:PRINT TAB(D1 +11);"SELECT FUNCTION"; 
950 A$ = "" : I N PUT A$: A = V AL(A$) 
960 IF A=11 THEN GOTO 990 
970 ON A GOSUB 2500,2000,3000,4000,5000,6000,7000,8000,9000 
980 GOTO 800 
990 PRINT: PRINT "THE END": END 
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Display Routines 
Display routines use PRINT and TAB Instructions to present the 

information stored in Variables and Arrays in a meaningful format. The basic structure 
of this routine can be adapted for a variety of applications. 

In the example below, a chart to the left of the program lines indicates the function of 
the various lines in the display. The terms used in this chart are described below. 

Head - These lines display the headings that identify the items being displayed. 
Data - This is the data that is displayed. It varies from one run of the program to 

the next. 
Pause - When the information fills the display, this control stops the program so the 

Operator can see the current contents. The Return/Enter Key is then pressed to con­
tinue the display. This control also occurs at the end of the display before the next 
function is processed. 

Total - The information in the numeric Arrays can be totaled as it is being 
displayed. An initial line must first clear the Variables to be used for the totaling. Lines 
inside the FOR NEXT Loop accumulate the data. After all of the information has been 
processed, another line displays the totals. 
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To Display Information: 

2000 D=0 
2005 V1 =0:V2=0 
2010 F OR X = 1 TO LX 
2020 IF D>0 THEN GOTO 2070 
2030 CLS 
2040 D=3:PRINT TAB(D1 +10);"INFORMATION DISPLAY":PRINT 
2050 PRINT" #";TAB(5);"NAME"; 
2060 PRINT TAB(20);"VALUE 1";TAB(30);"VALUE 2" 
2070 REM Display Data 
2090 PRI NT X; T AB(5) ; N1 $(X) ;" "; N2$(X) ; 
2100 PRI NT T AB(20) ; V1 (X) ; T AB(30) ; V2(X) 
2105 V1 = V1 + V1 (X) : V2 = V2 + V2(X) 
2110 D=D+1 :IF D<D3 OR X=LX THEN GOTO 2130 
2120 GOSUB 2140:D=0 
2130 NEXT X 
2132 PRI NT TAB(20); "--------------------,, 
2134 PRINT TAB(20);V1 ;TAB(30);V2 
2140 PRINT:PRINT TAB(D1 +6);"TO CONTINUE PRESS (ENTER)"; 
2150 INPUT A$: RETURN 
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Correct Data 
A routine that allows the Operator to change information already entered 

should be added to this section. 
The easiest way to accomplish this is to add a routine that uses the existing display 

routine. From this display, the Operator can select the transaction record to be 
changed. The program is then directed to the correction routine used during the entry 
process. The program lines below establish this type of routine. 

To Correct Data: 

2130 NEXT X: IF CX = 1 THEN RETURN 
3000 CX=1 :GOSUB 2000 
3010 PRINT:PRINT TAB(D1 +7);"TO DISCONTINUE PRESS (ENTER)" 
3020 PRINT TAB(D1 +3);"SELECT NUMBER OF DATA TO CORRECT"; 
3030 A$ = '''': INPUT A$: IF A$ = "" THEN GOTO 3050 
3040 X = VAL(A$): GOSUB 3500: GOTO 3000 
3050 CX=0:RETURN 

Line 2130 modifies the display routine. The Variable ex at the end of the FOR 
NEXT Loop directs the program back to the correction routine rather than proceeding 
to the pause control in the display routine. 

Line 3000 sets the value of the Variable ex to one when the correction routine 
begins. The program is then directed to the display routine. 

At the end of the correction routine, Line 3050 restores the value of the Variable ex 
to zero. 
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Storage and Retrieval Routines 
Storage and Retrieval routines must use the same sequence of lines for 

processing the data because the program must retrieve the information in the exact 
sequence in which it is stored. A variation of the PRINT Instruction records the data 
and the INPUT Instruction retrieves it. 

In the example indicated below, charts to the left of the program lines indicate the 
functions of the various lines in these routines. The terms used in these charts are 
explained below. 

Pause - The program informs the Operator that the storage device must be prepared 
for storage or retrieval. 
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Name - The name of the file to be processed is established. 
Store - The data is stored. 
Retrieve - The data is retrieved. 
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To Stl1re Data: 

8000 CLS:REM Apple 8000 HOME I C64 = 8000 PRINT CHR$(147) 
8010 PRINT TAB(D1 +9);"PR,EPARE TO STORE 'DATA" 
8020 PRINT TAB(D1 +4);"IS THE DISK READY «Y> OR N)"; 

(or) 
8020 PRINT TAB(D1 +2);"IS THE RECORDER READY «Y> OR N)"; 
8030 A$="":INPUT A$:IF A$="N" OR A$="n" THEN RETURN 
8040 A$ = "XX" + TD$ 
8050 Open for Output with File Name A$ 
8060 PRI NT#1 ,TD$ 
8070 PRI NT#1 ,LX 
8080 FOR X=1 TO LX 
8090 PRINT#1 ,N1$(X) 
8100 PRI NT#1 ,N2$(X) 
8110 PRI NT#1 ,V1 (X) 
8120 PRINT#1 ,V2(X) 
8130 NEXT X 
8140 Close Output to Disk 
8150 RETURN 
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To Retrieve Data: 

9000 CLS:REM Apple = 9000 home I C64 = 9000 PRINT CHR$(147) 
9010 PRINT TAB(D1 +8);"PREPARE TO RETRIEVE DATA" 
9020 PRINT TAB(D1 +4);"IS THE DISK READY «Y> OR N)"; 

(or) 
9020 PRINTTAB(D1 +2);"IS THE RECORDER READY «Y> OR N)"; 
9030 A$ = "": INPUT A$: IF A$ = "N" OR A$ = "n" THEN RETURN 
9040 A$ = "XX" + TD$ 
9050 Open for Input from File Name A$ 
9060 INPUT#1 ,TD$ 
9070 IN PUT#1 ,LX 
9080 FOR X= 1 TO LX 
9090 INPUT#1 ,N1 $(X) 
9100 INPUT#1 ,N2$(X) 
9110 INPUT#1 ,V1 (X) 
9120 IN PUT#1 ,V2(X) 
9130 NEXT X 
9140 Close Input from Disk 
9150 RETURN 

In both the routines for storage and retrieval, the Microsoft version of the PRINT and 
INPUT Instructions is used. These lines must be modified for the Apple II computer by 
dropping the "1,". 

Lines 8040 and 9040 establish the file name for the data by combining a short 
program identifier, "XX", with the date. Other variations for establishing the file name, 
such as an INPUT Instruction, can be used. 

Lines 8040, 8140, 9040, and 9140 should be adapted to the Open and Close 
Instructions required for the computer being used. For the specific format, see pages 
94 to 101. 
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PRINT ROUTINES 
The basic subroutines for printing information can be used exactly as 

described for the Payroll Program. These subroutines open and close the 
communication channels to the printer, direct individual lines of copy to the printer, and 
prepare the horizontal and vertical positions of the information on the page. 

After establishing the basic print routines, two types of forms can be generated: 
Records of Individual Transactions and Summaries of Transactions. 

Basic Printing Subroutines 
The basic printing subroutines can be used without modification. In the 

example below, a chart to the left of the program lines indicates the functions of the 
various lines. The terms used in this chart are described below. 

Open - This routine opens the communication channel to the printer before the print-
ing commences. 

Print - This subroutine directs individual lines of copy to the printer. 
Close - The communication channel to the printer is closed. 
Stop - This subroutine allows the Operator to stop the print routine by pressing the 

Space Bar. 
VT - The Vertical Tab subroutine advances the paper out of the printer to a vertical 

position on the page. 
Right Tab - Information is added to the current line with the placement adjusted to 

the right side of the data. 
S Format - The data is converted to a dollar format. 
Left Tab - Information is added to the current line with the placement adjusted to 

the left side of the data. 

I- UJ 
Z en 
UJ Z 0 a.. a: ...J 
0 a.. U 

• 
• 

• 
• 

• 
• 

a.. 
0 
I-en 

• 
• 

Basic Printing Subroutines: 

120IN=0:A$=INKEY$:IF A$=CHR$(32) THEN IN=1 
125 RETURN 
130 Open for Output to Printer 
135 RETURN 
140 PRINT#2,P$ 
145 PL= PL+1 :RETURN 
150 Close Output to Printer 
155 RETURN 
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Tab Routines: 

160 PD=VT-PL:IF PD<1 THEN RETURN 
170 P$=" ":FOR A=1 TO PD:GOSUB 140:NEXT A:RETURN 
300 FOR X=1 TO 120:SP$=SP$+CHR$(32):LN$=LN$+"-":NEXT X 
5900 A$ = SP$: GOTO 5920: REM Tab Right with Dollar Format 
5910 A$ = SP$ + "$": REM Tab Right with "$" 
5920 A = INT(100*V + .5)/100: VA$ = STR$(A): VI$ = STR$(INT(A)) 
5930 IF LEN(VA$)=LEN(VI$) THEN VA$=VA$+"." 
5940 L = LEN(VI$) + 3: IF A> 0 AND A <1 THEN L = L-1 
5950 VA$ = VA$ + "00": A$ = A$ + MID$(VA$,2,L-1) 
5951 REM Alternate: 5950 VA$=VA$+"00":A$=A$+MID$(VA$,1,L) 
5960 P$ = LEFT$(P$, TB): TB = TB-LEN(P$) 
5970 P$ = P$ + RIGHT$(A$,TB): RETURN 
5980 A$ = SP$ + A$: GOTO 5960: REM Tab Right. No Dollar Format 
5990 P$ = P$ + SP$: P$ = LEFT$(P$, TB) + A$: RETURN: REM Tab Left 

FORMAT FOR LINES USING TAB ROUTINES 

Vertical Tab 
0000 VT=00:GOSUB 160 

Tab Right with Dollar Format 
0000 V=0.00:TB=00:GOSUB 5900 

Tab Right with Dollar Format and Dollar Sign ($) 
0000 V=0.00:TB=00:GOSUB 5910 

Tab Right with no Dollar Format 
0000 A$= " ... ":TB =00:GOSUB 5980 

Tab Left with no Dollar Format 
0000 A$ =" ... ": TB = 00: GOSUB 5990 

Variables: 
A$ - Copy to be added to line 
TB - Horizontal distance from left margin of page 
VT - Vertical distance from top of page 
V - Numeric value to be converted to Dollar Format 

P$ - Line to be printed 
(To start a new line this Variable should be cleared, P$ = "") 
0000 P$ = "": V = 0.00: TB = 00: GOSUB 5910 
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Printing Records 
The routines required to print records of individual transactions and 

summaries of transactions can be created using the structure shown on these two pages. 
In these examples, a chart to the left of the program lines indicates the functions of 

the various lines. The terms used in this chart are described below. 
Pause - The program informs the Operator of the printing function to be 

performed. The program is then halted until the Operator specifies that the paper is in 
place and the printer is turned on. 

Process - The program proceeds from one transaction to the next until all of the 
transactions are processed. 

Head - These lines print the headings that identify the information being printed. 
Data - The information created by the program is printed. 
Total - Information from each column containing numeric data is totaled and the 

results are printed at the bottom of the page. 
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To Print Individual Records of Transactions: 

5000 CLS: REM Apple = 5000 HOME I C64 = 5000 PRINT CHR$(147) 
5010 PRINT TAB(D1 +5);"PREPARE TO PRINT TRANSACTIONS" 
5020 PRINT TAB(D1 +3);"IS THE PRINTER READY «Y> OR N)"; 
5030 A$ = "": INPUT A$: IF A$ = "N" OR A$ = "n" THEN RETURN 
5040 PRINT TAB(D1 +5);"TO STOP PRINTER PRESS (SPACE)" 
5050 GOSUB 130: REM Initialize Printer 
5060 FOR X=1 TO LX 
5090 GOSUB 5500:IF IN =1 THEN GOTO 5110 
5100 NEXT X 
5110 GOSUB 150:RETURN 
5500 VS = 2: PL = VS: REM Starting Line 
5510 VT = 6: GOSUB 160: REM First Vertical Line 
5515 GOSUB 120: IF IN = 1 THEN RETURN 
5520 P$="":A$="COMPANY NAME":TB=5:GOSUB 5990 
5530 GOSUB 140:GOSUB 120:IF IN=1 THEN RETURN 
5540 P$ = "": A$ = "123 Main Street": TB = 5: GOSUB 5990 
5550 GOSUB 140:GOSUB 120:IF IN=1 THEN RETURN 
5560 P$="":A$="This Town, State 98950":TB=5:GOSUB 5990 
5570 GOSUB 140: VT = 12: GOSUB 160 
5575 GOSUB 120: IF IN = 1 THEN RETURN 
5600 P$ = "": A$ = "RECEIVED FROM:": TB = 5: GOSUB 5990 
5610 GOSUB 140:VT=14:GOSUB 160 
5615 GOSUB 120:IF IN=1 THEN RETURN 
5620 P$ = "": A$ = N1 $(X) +" "+ N2$(X): TB = 5: GOSUB 5990 
5630 V = V1 (X): TB = 25: GOSUB 5900: REM Value 1 
5640 V = V2(X): TB = 35: GOSUB 5900: REM Value 2 
5650 GOSUB 140: VT = 20 + VS: GOSUB 160 
5660 RETURN 
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To Print a Summary of the Transactions: 

6000 CLS: REM Apple 6000 HOME / C64 6000 PRINT CHR$(147) 
6010 PRINT TAB(D1 +5);"PREPARE TO PRINT DATA SUMMARY" 
6020 PRINT TAB(D1 +3);"IS THE PRINTER READY «Y> OR N)"; 
6030 A$ = "": INPUT A$: IF A$ = "N" OR A$ = "n" THEN RETURN 
6040 PRINT TAB(D1 +5);"TO STOP PRINTER PRESS (SPACE),' 
6050 GOSUB 130:PL=0:REM Initialize Printing 
6055 V1 =0:V2=0 
6060 FOR X=1 TO LX 
6070 IF PL>0 THEN GOTO 6090 
6080 GOSUB 6500:IF IN=1 THEN GOTO 6170:REM Print Heading 
6090 REM Begin Data 
6105 V1 = V1 + V1 (X) : V2 = V2 + V2(X) 
6110 GOSUB 6700: IF IN=1 THEN GOTO 6170.: REM Print Data 
6120 IF PL<51-6 THEN GOTO 6160 
6130 PRINT TAB(D1 +6);"PUT IN A NEW SHEET OF PAPER" 
614.0 PRINT TAB(D1 +6);"TO CONTINUE PRESS (ENTER)"; 
6150 INPUT A$: PL=0 
6160 NEXT X 
6165 GOSUB 6800: REM Print Totals 
6170 GOSUB 150:RETURN 
6500 VS = 2: PL = VS: REM Starting Line 
6510 VT = 6: GOSUB 160: REM First Vertical Line 
6515 GOSUB 120:IF IN =1 THEN RETURN 
6520 P$="":A$="DATA SUMMARY FOR "+TD$ 
6530 TB = INT((85-LEN(A$))/2): GOSUB 5990 
6540 GOSUB 140:GOSUB 120:IF IN =1 THEN RETURN 
6580 P$ =" ": GOSU B 140 
6600 P$ = "" : A$ = " #": TB = 5 : GOSU B 5990 
6610 A$ = "Name": TB = 10: GOSUB 5990 
6620 A$="Value 1":TB=35:GOSUB 5980 
6630 A$ = "Value 2": TB = 45: GOSUB 5980 
6695 GOSUB 140:P$=" ":GOSUB 140:GOSUB 120: RETURN 
6700 P$ = "": A$ = STR$(X): TB = 5: GOSUB 5990: REM # 
6710 A$ = N1 $(X) +" "+ N2$(X): TB = 10: GOSUB 5990: REM Name 
6720 V = V1(X):TB = 35:GOSUB 5900: REM Value 1 
6730 V=V2(X):TB=45:GOSUB 5900: REM Value 2 
6795 GOSUB 140:GOSUB 120: RETURN 
6800 P$ = "": A$ = LEFT$(LN$,20): TB = 45: GOSUB 5980: REM Line 
6810 GOSUB 140:GOSUB 120: I.F IN =1 THEN RETURN 
6820 P$='''':V=V1 :TB=35:GOSUB 5910:REM Value 1 
6830 V=V2:TB=45:GOSUB 5910:REM value 2 
6895 GOSUB 140: RETURN 
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CALIFORNIA STATE DEDUCTION ALLOWANCE 

STEP (1) IF THE EMPLOYEE CLAIMS ANY ADDITIONAL WITHHOLDING ALLOWANCES FOR 
ESTIMATED DEDUCTIONS. SUBTRACT THE AMOUNT SHOWN IN "TABLE A -
ESTIMATED DEDUCTION TABLE" FROM THE GROSS SALARIES AND WAGES. 

Step 1 of the California Employer's Tax Guide allows employees to 
declare additional tax exemptions for estimated deductions. To include this in the 
Payroll Program, the READ and DATA Instructions must be expanded to include the 
additional data. The Variable Z is used in the READ Instruction to retrieve the new 
California exemption. The Employee Record display must also be extended to include 
the new exemption. The following lines make these modifications to the existing 
program. 

California Deduction Allowance - Program Changes: 

2560 PRI NT TAB(27); MAR; TAB(32); EX; TAB(36); CODE; 
2565 PRINT TAB(42);CA EX 
2590 PRI NT T AB(27); M ; TAB(32); X; TAB(36); C; TAB(42); Z 
9500 READ E,N$,F$,P,M,X,C,S$,Z 
9555 REM Ca Ex: Special California Deduction Exemption 
9600 REM #,Last Name,First Name,PaY,Mar,Ex,Code,Soc Sec,CA Ex 
9610 DATA 1, Harrison, James, 5.25, 1, 1, 1,606-03-7378, 0 
9620 DATA 2, Samuels, Barbara, 5.50, 3, 4, 1, 498-27-6249, 5 
9630 DATA 3, Johnson, Louis, 5.75, 2, 2, 1, 534-65-1032, 2 

Line 2560 is already a part of the program. The only change is adding a semi-colon (;) 
to the end of the line. 

Line 2565 adds the heading for the new exemption. 
Line 2590 adds the Variable Z for the new data when the information about each 

employee is displayed. 
Line 9500 modifies the existing READ Instruction so it will retrieve the new 

exemption. 
Lines 9610 to 9630 must be modified to add the California exemption for each 

employee even if the value is only zero. 
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TABLE A - ESTIMATED DEDUCTION TABLE 

--------------------------------------------;;YRO~l-;ERI00--------------------------------

ADDITIONAL ------------------------------------------------------------------------------
WITHHOLDING WEEKLY BI- SEMI- MONTHLY QUARTERLY SEMI- ANNUAL DAILYI 
ALLOWANCES+ WEEKLY MONTHLY ANNUAL MISC. 

1 19 38 42 83 250 500 
2 38 77 83 167 500 1000 
3 58 115 125 250 750 1500 
4 77 154 167 333 1000 2000 
5 96 192 208 417 1250 2500 

6 115 231 250 500 1500 3000 
7 135 269 292 583 1750 3500 
8 154 308 333 667 2000 4000 
9 173 346 375 750 2250 4500 

10* 192 385 417 833 2500 5000 

+ NUMBER OF ADDITIONAL WITHHOLDING ALLOWANCES FOR ESTIMATED DEDUCTIONS 
CLAIMED ON FORM DE-4 OR W-4. 

1000 
2000 
3000 
4000 
5000 

6000 
7000 
8000 
9000 

10000 

IE IF THE NUMBER OF ADDITIONAL WITHHOLDING ALLOWANCES FOR ESTIMATED DEDUCTIONS CLAIMED 
IS GREATER THAN 10, MULTIPLY THE AMOUNT SHOWN FOR ONE ADDITIONAL WITHHOLDING 
ALLOWANCE BY THE NUMBER CLAIMED. 

4 
8 

12 
15 
19 

23 
27 
31 
35 
38 

The calculation for Step 1 is performed by subtracting a deduction allowance from the 
Gross Pay. The specific amount to be deducted is determined from Table A using the 
number of allowances claimed by the employee. The following steps perform this 
computation. 

California Deduction Allowance - Table A: 

4300 S=GP(E):IF Z=0 THEN GOTO 4400 
4305 ON Z GOTO 4311 ,4312,4313,4314,4315,4316,4317,4318,4319,4320 
4310 GOTO 4321 
4311 S = S-38 : GOTO 4400 
4312 S=S-77:GOTO 4400 
4313 S = S-115 : GOTO 4400 
4314 S = S-134: GOTO 4400 
4315 S= S-192:GOTO 4400 
4316 S = S-231 : GOTO 4400 
4317 S = S-269 : GOTO 4400 
4318 S = S-308 : GOTO 4400 
4319 S = S-346 : GOTO 4400 
4320 S = S-385 : GOTO 4400 
4321 S = S-Z * 38 
4420 S = S-58: GOTO 4450 
4440 S = S-116 

Lines 4300 to 4321 adjust the taxable income for California residents based on the 
deduction allowance. 

Lines 4420 and 4440 are already a part of the Payroll Program. They originally 
determined the taxable income by subtracting a standard deduction from the Gross Pay 
Array, GP(E), see page 116. They are modified here to subtract the standard deduction 
from the taxable income determined by Lines 4300 to 4321. 
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COMPUTER FORMS 
A variety of forms have been designed expressly for use with computers. 

These forms may simply be continuous-form 3-by-5-inch file cards or specially imprinted 
checks such as the one indicated on the opposite page. A list of firms that sell computer 
forms by mail is indicated below. 

The paycheck on page 215 and th~ W-2 forms on page 216 are reproduced so the 
printing routines described in this book can be tested. 

Deluxe Computer Forms 
530 N. Wheeler st. 
P.O. Box 43046 
St. Paul, MN 55164 

800-328-0304 

Moore Computer Forms 
P.O. Box 20 
Wheeling, IL 60090 

800-323-6230 

NEBS Computer Forms 
12 South Street 
Townsend, MA 01469 

800-225-95SO 

Rapidforms, Inc. 
SOl Benigno Blvd. 
Bellmawr, NJ 08031 

800-257-8354 

Streamliners 
P.O. Box 480 
5215E. Simpson Ferry Road 
Mechanicsburg, P A 17055 

800-233-1190 

Darco Computer Supplies 
121 North Ninth Street 
DeKalb, IL 60115 

800-435-0713 

Visible Computer Supply Corp. 
3626 Stern Drive 
St Charles, IL 60174 

800-323-0628 
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2 Employer's name, address, and ZIP code 3 Employer's identification number 4 Employer's State number 

5 Stat. Deceased Legal 942 Subtotal Void 
employee rep. emp. 

0 0 0 0 0 0 
6 Allocated tips 7 Advance EIC payment 

8 Employee's social security number 19 Federal income tax withheld 10 Wages, tips, other compensation 11 Social security tax withheld 

12 Employee's name, address, and ZIP code 13 Social security wages 14 Social security tips 

16 

17 State income tax 18 State wages, tips, etc. 19 Name of State 

20 Local income tax 21 Local wages, tips, etc. 22 Name of locality 

form W-2 Wage and Tax Statement 1984 Copy 1 For State, City, or local Tax Department 0 
Employee's and employer's copy compared 

1 Control number 

I I OMS No. 1545·0008 

2 Employer's name, address, and ZIP code 3 Employer's identification number 4 Employer's State number 

5 Stat. Deceased Legal 942 Subtotal Void 
employee rep . emp. 
.0' 0 0 0 0 0 

6 Allocated tips 7 Advance EIC payment 

8 Employee's social security number 19 Federal income tax withheld 10 Wages, tips, other compensation 11 Social security tax withheld 

12 Employee's name, address, and ZIP code 13 Social security wages 14 Social security tips 

16 

17 State income tax 18 State wages, tips, etc. 19 Name of State 

20 Local income tax 21 Local wages, tips, etc. 22 Name of locality 

Form W-2 Wage and Tax Statement 1984 Copy 1 For State, City, or local Tax Department 
Employee's and employer's copy compared 

1 Control number 

1 I OMS No. 1545·0008 

2 Employer's name, address, and ZIP code 3 Employer's identification number 4 Employer's State number 

5 Stat. Deceased Legal 942 Subtotal Void 
employee rep. emp. 

0 0 0 0 0 0 
6 Allocated tips 7 Advance EIC payment 

8 Employee's social security number 19 Federal income tax withheld 10 Wages, tips, other compensation 11 Social security tax withheld 

12 Employee's name, address, and ZIP code 13 Social security wages 14 Social security tips 

16 

17 State income tax 18 State wages, tips, etc. 19 Name of State 

20 Local income tax 21 Local wages, tips, etc. 22 Name of locality 
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COMMODORE 64 DELETE ROUTINE 
The Commodore 64 does not have a Delete Instruction for removing 

unwanted lines from a program. To perform this function, the following lines can be 
added to the end of any program. 

This delete routine is activated by typing in the instruction RUN SOOOO and pressing 
the Return Key. The program asks for thebeginning and ending Line Numbers for the 
portion of the program to be deleted. After this information is entered, the screen is 
cleared, the Line Numbers are displayed in the left margin of the display, and the cursor 
is returned to the top of the Video Screen. By pressing the Return Key at each Line 
Number, the program lines are deleted. If the routine being deleted is long, the Video 
Screen will not be able to display all of the Line Numbers to be deleted. If this is the 
case, the last two lines of the display will indicate the next lines to be deleted. The 
Return Key can simply be pressed to continue the deletion process. 

Commodore 64 Delete Routine: 

50000 input"Beginning Number"; bn 
50010 input"Ending Number"; en 
50020 a = en : if a-bn > 200 then a = bn + 200 
50030 print chr$(147): print 
50040 for n = bn to a step 10 
50050 print n 
50060 next n 
50070 if a = en then goto 50100 
50080 print"bn ="; a + 10;": en ="; en; 
50090 print": goto 50020": goto 50120 
50100 print"run 50000" 
50110 print"list "; bn; "-"; en 
50120 print chr$(1 9); : end 
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Glossary 

Arrays - Locations in the computer's memory that hold a vast "array" of information. A specific Variable 
within the Array is selected by the numeric value that appears between the parentheses of the 
Array name, A( ). 

BACKUP (TRS-80) - The contents of one Disk is copied onto a second Disk. 
CLS (Microsoft) - The Video Screen is cleared and the Cursor moves to the top left corner of the display. 
CMD (TRS-80) - This instruction is used with a modifying control enclosed between quotation marks. The 

modifying control "S" directs the computer to the Disk Operating System. The modifying controls "T" 
and "R" are used before and after information is stored on Cassette Tapes. 

Colon (:) - Separates two instructions in a program line. 
COpy (IBM) - Copies the contents of one Disk on to a second Disk. 
CLOAD (TRS-80) - Loads a program from Cassette Tape into the computer's memory. 
CLOSE - Closes the communication channel to Cassette Tape Recorders, Disk Drives, and printers. 
CSA VE (TRS-80) - Stores the program in the computer's memory onto a Cassette Tape. 
Cursor - A graphic character that appears on the screen to indicate where the next character will appear. 
DATA - An instruction used to store information in a program that will later be retrieved by a READ 

Instruction. 
DATES (IBM) - Returns the current date. 
DEL (Apple) - Deletes a sequence of lines from a program. 
DELETE (Microsoft) - Deletes a sequence of lines from a program. 
DIM - Dimensions the number of Variables to be used in an Array. 
DIR (Microsoft) - Displays the names of the programs and data stored on a Disk. 
END - Terminates the operation of a program and returns control of the computer to BASIC. 
Flle Name - A label assigned to individual programs and information stored on Disk. 
FOR - The beginning instruction of a FOR NEXT Loop that informs the computer to perform the 

instructions in the loop a specified number of times. 
FORMAT (IBM) - Formats a Disk so information and programs can be stored on it. 
GET (Commodore 64) - Retrieves the character of a single key as soon as it is pressed. 
GO SUB - Directs the program to a subroutine beginning at a specified Line Number. When the 

subroutine is completed, the program proceeds to the instruction immediately following the GOSUB 
Instruction. 

GOTO - Directs the computer to a specified Line Number in a program. 
Greater Than ( > ) - Included between the IF and the THEN Instructions to determine if the value to the 

left of the sign is greater than the value to the right. 
HOME (Apple) - The Video Screen is cleared and the Cursor moves to the top left corner of the display. 
IF THEN - Performs a comparison of the values between the IF and the THEN Instructions and controls 

the actions to the right of the THEN Instruction based on these results. 
INKEYS (Microsoft) - Retrieves the character of a single key as soon as it is pressed. 
INPUT - Accepts information from the Keyboard until the Return/Enter Key is pressed. 
INPUT# - Retrieves information from Cassette Tape Recorder or Disk Drive. 
INT - Returns the integer of a numeric value by eliminating values to the right of the decimal point. 
KILL (Microsoft) - Deletes a program or information file from a Disk. 
LEFTS - Returns the characters from the left side of a String to a length specified by a numeric value. 
LEN - Determines the number of characters in a String. 
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Less Than ( < ) - Included between the IF and the THEN Instruction to determine if the value to the left of 
the sign is less than the value to the right of the sign. 

Line Numbers - Numbers assigned to the beginning of BASIC Instructions so the instructions will be stored 
in the computer's memory as a program. 

LIST - Displays the lines of a program on the Video Screen. 
LUST (Microsoft) - Prints the lines of a program. 
LOAD - Loads a program from Cassette Tape or Disk into the computer's memory. 
LPRINT (Microsoft) - Prints the information to the right side of the instruction. 
MIDS - Returns the middle portion of a String starting from a location specified by a numeric value. The 

length of the String returned is controlled by a second numeric value. 
NEW - Clears a program from the computer's memory. 
NEXT - The last instruction in a FOR NEXT Loop that returns the program to the first instruction in the 

loop until a specified numeric value is achieved. 
ON GOSUB - A numeric value between the ON and the GOSUB Instruction is used to count over to a 

specified Line Number to the right of the GOSUB Instruction. The program proceeds to the 
subroutine beginning at this Line Number. When the subroutine is terminated by a RETURN 
Instruction, the program returns to the instruction immediately following the ON GOSUB Instruction. 

ON GOTO - A numeric value between the ON and the GOTO Instruction that is used to count over to a 
specified Line Number to the right of the GOTO Instruction. The program proceeds to the specified Line 
Number. 

OPEN - Opens a communication channel to a Cassette Tape Recorder, Disk Drive, or printer. 
OR - Included between the IF and the THEN Instructions, the OR Instruction allows more than one value 

comparison to be made. 
Parentheses, Math - The sequence of math functions to be performed is controlled by placing the 

computations to be performed first between parentheses. 
PEEK (Apple) - A specific location in the computer's memory is accessed. The contents of the location are 

retrieved as a numeric value. 
PRINT - Information is displayed on the Video Screen. 
PRINT# - Information is directed to a Cassette Tape Recorder, Disk Drive, or printer. 
PRINT USING - A numeric value is displayed in a format that is controlled by a String expression on the 

right side of the USING Instruction. 
READ - Information is retrieved from DATA Instructions. 
REM - Information about a program's design is stored following the REM Instruction. These comments 

do not affect the operation of the program. 
RESTORE - The program is directed to start retrieving information from the first DATA Instruction when 

the next READ Instruction is encountered. • 
RETURN - This instruction terminates subroutines accessed by GOSUB Instructions. It returns control of 

the program to the originating GOSUB Instruction. 
RIGHTS - Returns the characters from the right side of a String to a length specified by a numeric value. 
RUN - Initiates the operation of the program in the computer's memory. 
SAVE - Stores the program in the computer's memory on a Cassette Tape or Disk. 
Semi-colon (;) - Separates numeric values and Strings in PRINT Instructions. 
STRS - Converts a numeric value to a String. 
String - Information that is stored in the computer's memory as a literal sequence of characters. 
Subroutines - A routine that performs a specific function within a program. These routines are usually 

accessed from several different locations in the program by GOSUB Instructions. 
TAB - Controls the horizontal placement of information on the display. 
VAL - Returns the numeric value of a String. 
Variables - Storage locations in the computer's memory that may contain either numeric values or Strings 

of characters. 
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