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1480-1520 Lines 1480 through 1520 consist of the code related to the LIST ROUTINE. Since 
the record has already been read and displayed, there is nothing for the LIST ROU­
TINE to do but to branch back to the start of the MAIN ROUTINE. To keep the 
program simpler, no check is made to see if the record being listed contains dummy 
information (all periods) or good data. 

1530 REM ----------------------

1540 REM ADD ROUTINE 

1550 IF LEFT$ (AANAME$,5) < > " ..... "THEN GOSUB 1770: GOTO 1740 

1740 RETURN 
At the very start of the ADD ROUTINE, the record just displayed is checked to see 
if the name starts off with periods. If the name does contain periods, the entry is a 
dummy record and logic flow continues to the next line. If the name does not contain 
periods, then the program assumes that the information displayed represents a valid 
record and an error has been made in trying to add a new record over an existing 
one. If the record already contains data, an error message is displayed, and logic 
flow returns to the beginning of the MAIN ROUTINE. 

1560 GALEGTH = 25: VTAB L1: HTAB 12: GOSUB 1120 

1570 IF LEFT$ (GAANSWER$,1) =" "THEN 1560 

1580 AANAME$ = GBANSWER$ 

1590 VTAB L2: HTAB 12: GOSUB 1120 

1600 ABADDR$ = GBANSWER$ 

1610 GALEGTH = 15: VTAB L3: HTAB 12: GOSUB 1120 

1620 ACCITY$ = GBANSWER$ 

1730 GOSUB 2360: REM WRITE REC 

1740 RETURN 
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1750 REM 
Lines 1560 through 1750 represent the code which allows the operator to enter data 
into each field. H a more realistic (longer) example was coded, each value entered 
would be edited in some manner to see if the value was left justified, numeric, within 
a specific range, or any other edit check which improves the validity of the file. The 
more you edit the data entered by the operator, the better the file and reports will 
be. Unlike the examples shown in this book, your programs should completely edit 
each value entered. 

Lines 1560 and 1570 show how you can check the data entered to make sure 
the operator left justifies the field (enters the first letter of the name in the first 
column). ff the first character entered by the operator is equal to a space, the program 
branches back and makes the operator reenter the data. 

Line 1590 through 1750 consist of the basic pattern for adding data. This pattern 
is illustrated by lines 1610 and 1620. 

-~. 

1610 GALEGTH = 15: VTAB L3: HTAB 12: GOSUB 1120 
1620 ACCITY$ = GBANSWER$ 

1. Set GALEGTH equal to the length of the field to be read. 
2. Position the cursor on the correct line. 
3. Position the cursor at the correct column. 
4. Execute the GET subroutine. 
5. Edit the value entered the ensure that it is as valid as possible (this is not shown 

in the example). 
6. H the value passes the edit check, set the receiving variable equal to the value 

read (GBANSWER$). 

1760-1860 Lines 1760 through 1860 consist of the standard error routine in which a message 
is displayed and the program waits for the operator to read the message and respond. 
The message is then cleared and processing resumes. 

1870 REM ---------------------

1880 REM CHANGE ROUTINE 

1980 GALEGTH = 15: VTAB L3: HTAB 12: GOSUB 1120 

1990 IF GCCHAR = 0 THEN 2010 

2000 ACCITY$ = GBANSWER$ 

2160 GOSUB 2360: REM WRITE ON DISK 
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2170 RETURN 
The CHANGE ROUTINE is exactly like the ADD ROUTINE except for one extra 
instruction in the logic pattern. The pattern is illustrated by lines 1980 through 2000. 

Same as ADD 
Same as ADD 

Same as ADD 
Only on CHANGE 

Same as ADD 

Same as ADD 

2190 REM -----------------------

1. Set GALEGTH to the length of the field to be read. 
2. Position the cursor to the correct line and in the correct 

column. 
3. Execute the subroutine. 
4. Check to see if any data was entered (line 1990). If no 

data was entered, skip to the next field. 
5. If a value was entered, edit the value prior to accepting 

it. (This is not shown in the example.) 
6. If the field was changed, set the receiving variable equal 

to the value entered. 

2200 REM DELETE ROUTINE 

2210 REM NO EDIT CHECK IS MADE 

2220 REM TO SEE IF VALID RECORD 

2230 VTAB L9: HTAB 1: INVERSE 

2240 PRINT "ARE YOU SURE? ENTER Y TO DELETE THE" 

2250 PRINT "RECORD. ANY OTHER KEY TO KEEP RECORD"; 

2260 NORMAL: GET X1$ 

2270 VTAB L9: HTAB 1 

2280 PRINT TAB( 39)" " 

2290 PRINT TAB( 39)" "; 

2300 IF X1$ < > "Y" THEN 2300 
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2310 AANAME$ = " ......................... ":ABADDR$ = " .............................. ":ACCITY$ = 
" ............... ":A DSTE$ = " .. ":AEZIP$ = " ..... ":AFPHNE$ = " ... ":AGPHNE$ = 

" ... ":AHPHNE$ = " .... " 

2320 GOSUB 2370: REM WRITE ON DISK 

2330 RETURN 

2340 REM 
The DELETE ROUTINE consists mainly of coding to ask the operator if the record 
displayed is really the one which is to be deleted. If the operator responds to the 
message by entering Y, each individual variable is set equal to the correct number 
of periods prior to being rewritten back to the disk. 

If any value other than Y is entered, the record is not deleted, and logic flow 
returns to the MAIN ROUTINE. Always have the operator check twice when deleting 
a record. 

2350 REM ----------------------

2360 REM WRITE ON DISK 

2370 VTAB 1: HTAB 39 

2380 PRINT D$ 

2390 PRINT D$;'WRITE ";FILEID$;",R";REC 

2400 PRINT AANAME$" ," ABADDR$" ," ACCITY$" ," ADSTE$" ," AEZIP$" ,"A FPHNE$", 
"AGPHNE$","AHPHNE$ 

2410 PRINT D$ 

2420 RETURN · 
In programming circles, line 2370 is called a patch. For some reason, before line 
2370 was inserted, whenever the WRITE ROUTINE was executed the position of the 
cursor on the screen was cleared. To overcome this problem (after hours of trying 
to solve it in other ways) a program patch was put in to "correct" the situation. The 
cursor is moved to the upper right comer where it can do no harm. 

The programmer's motto is "If all else fails, PATCH IT." 
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2440 REM ----------------------

2450 REM READ DISK 

2460 VTAB 1: HTAB 39 

2470 PRINT D$ 

2480 PRINT D$;"READ ";FILEID$;",R";REC 

2490 INPUT AANAME$,ABADDR$,ACCITY$,ADSTE$,AEZIP$,AFPHNE$,AGP HNE$, 
AH PH NE$ 

2500 PRINT D$ 

2510 RETURN 

2520 REM 
Lines 2440 through 2510 make up the READ ROUTINE for the random file. You 
should pay special attention to two of the lines. First, line 2460 is another patch to 
keep the cursor from clearing data from the screen when reading a record. Again 
the cursor is sent to the upper right corner. Second, line 2480 tells the computer 
which record is to be read. Every time a record is read from a random file, the 
relative record number must be specified by the READ instruction. 

2530 REM ----------------------

2540 REM WRITE ON SCREEN 

2550 IF LEN (ABADDR$) < 25 THEN ABADDR$ = LEFT$ (ABADDR$ + SPACES$,25) 

2560 IF LEN (ACCITY$) < 15 THEN ACCITY$ = LEFT$ (ACCITY$ + SPACES$,15) 

2620 VTAB L1: HTAB 12: PRINT AANAME$ 

2630 VTAB L2: HTAB 12: PRINT ABADDR$ 

2680 RETURN 
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Before any data is displayed, lines 2550 through 2610 ensure that all the variables 
are set to the maximum length. Any strings which do not contain the maximum 
number of characters are padded with spaces on the right. 

If you display a shorter variable over the top of a longer variable, the display 
shows all of the short value and part of the long value. To prevent this from hap­
pening, always use fixed length strings. 

Example Old field: "INDIANAPOLIS" 
New field: "SALEM" 
Display: CITY = (SALEMNAPOLIS 

You may think padding the variable with extra spaces is not necessary since 
fixed length variables were written and read from the disk. Remember, there is a 
problem with leading spaces. The computer WRITEs out spaces correctly and READs 
in the spaces. But sometime during the READ process, leading spaces in a value are 
eliminated. So for a completely blank variable, you get only one blank character. 
For variables that contain leading blanks, the data is moved to the left and the 
variable shortened. 

Example When writing: ABADDR$ = /1 

After reading: ABADDR$ = /1 
" 

25 spaces 
1 space 

(What goes out as 25 spaces comes back as 1.) 

Example When writing: ABADDR$ = /1 1234 MIDDLE STREET 

(Notice the value is not left justified.) 

After reading: ABADDR$ = 111234 MIDDLE STREET " 

(Notice the leading spaces are suppressed and the value is shortened by the number 
of leading spaces.) 

You might question why we did not have this problem with the sequential 
address system. Remember, the sequential system reads and writes one complete 
string (record) which starts with a nonblank character. 

2700-2810 The BEGINNING ROUTINE presents no new instructions or coding techniques. 

2820 REM ----------------------

2830 REM PRINT SCREEN IMAGE 

2940 VTAB LS 
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2950 INVERSE: PRINT "A";: NORMAL: PRINT "DD"; 

2960 INVERSE: PRINT "C";: NORMAL: PRINT "HANGE "; 

2970 INVERSE: PRINT "D";: NORMAL: PRINT "ELETE "; 

2980 INVERSE: PRINT "L";: NORMAL: PRINT "IST "; 

2990 INVERSE: PRINT "O";: NORMAL: PRINT "UIT" 

3000 RETURN 
Lines 2950 through 2990 combine to print one line on the screen. The leading 
character of each option is printed in INVERSE format to let the operator know 
which character to enter when making a selection. The remaining characters in the 
word are printed in NORMAL format with each PRINT intruction ending with a 
semicolon. This form of display is common among purchased software. 

3020 REM ----------------------

3030 REM FREE MEMORY ROUTINE 

3040 STARTING = PEEK (112) * 256 + PEEK (111 ): IF STARTING> 17000 THEN 3110 

3070 STARTING = FRE (0) 

3110 RETURN 
Each time a string variable is set equal to a new value, additional memory is used. 
The FREE MEMORY ROUTINE checks the amount of free space available. If there 
is still plenty of memory, the routine quickly returns to the calling GOSUB. If the 
start of string memory falls below 17000, the FRE instruction is executed and string 
memory is condensed. 

The memory address 17000 was chosen because it is well past the end of any 
of the programs in this book. The larger programs use around 14000 bytes of 
memory. 

For a detailed explanation of the routine, see the sequential UPDATE program. 

3130 REM ----------------------

3140 REM ENDING ROUTINE 
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3150 PRINT D$ 

3160 PRINT D$;"CLOSE" 

3170 HOME 

3180 PRINT D$;"RUN RAN ADDR HELLO PROG,D"PDRIVE 

3190 REM 

3200 REM ----------------------

Program Name 

Program 
Objective 

The ENDING ROUTINE consists of no new instructions but does show a different 
format for the CLOSE instruction. When the CLOSE instruction is used without a 
file name, DOS CLOSEs all the open files used in the program. 

The Random File LIST Program 

RAN ADDR LIST PROG 

To provide the user with a method of displaying all the records on the screen or 
printing a hard copy of the records. 

The random address LIST program varies in several ways from the sequential 
LIST program shown earlier. The random address LIST program: 

1. Allows the user either to display the records on the screen or to print each 
record. 

2. Sorts the records into alphabetic sequence by the client's last name. 
3. Does not use the DRIVE ROUTINE as in previous examples. The coding still 

uses modules and limits the use of the GOTO instruction, but because of the 
nature of the program, logic flow is allowed to simply fall through each module 
as it is executed. 

The random address LIST program displays two records to the screen or prints 
three records per page. When displaying the records the program pauses at the end 
of each screen and waits for a response from the operator. When printing records 
the program does not pause. 

The two-record screen format appears as follows: 
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RECORD # = ( 

NAME =( 
ADDRESS =( 
CITY =( 
STATE =( 
ZIP CODE =( 
PHONE =( 

RECORD # =( 

NAME =( 
ADDRESS =( 
CITY =( 
STATE =( 
ZIP CODE =( 
PHONE =( 

PRESS THE SPACE BAR TO CONTINUE 

Instructions for Run the program by entering 
Running the 

Program RUN RAN ADDR HELLO PROG <RETURN> 

After the menu is displayed, enter 2 to start execution of the listing program. 
After the listing program has started the screen will be cleared, and the follow­

ing message will be displayed. 

READING FILE & LOADING TABLE 

TAKES ONE MINUTE! 

## 

As each record is read, the record number is displayed to give the operator 
visual feedback about what the program is doing. 

Each record in the file must be read and examined to see if it contains a valid 
name, the last name extracted, and the name placed into a table. With a random file 
it is possible for the operator to skip around and enter data for any record in the file. 
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To ensure that each name in the file is found, all 99 records making up the file are 
read and checked for a valid name. Be patient, as the program must read from record 
01 to record 99. 

After all the records have been read and the last name of each client is placed 
into a table, the table is sorted. The length of time it takes the program to sort the 
table depends on how many records are found. If only a few records contain infor­
mation, you cannot even tell that the sorting is taking place (except for the message 
on the screen). But if every record on the file contains a name, the sorting takes 
around 1 V2 minutes to sequence the records. 

The SORT ROUTINE uses the following screen format: 

SORTING TABLE ENTRIES 

PASS ## OF ## 

SORT DONE - PRESS SPACE BAR TO CONT. 

During the sorting process, two numbers are displayed. The last number indi­
cates the total number of passes needed to sort the table, while the first number 
indicates which pass the computer is currently working on. The length of time the 
first number is displayed depends on the number of entries in the table. Toward the 
end of the sorting the numbers change very rapidly. 

After the sort is done, the operator must press the space bar to continue. The 
pause is put in so the operator has a chance to see the screen and know what is going 
on. If there are only a few entries in the table, the sorting is done in a matter of 
seconds. If there were no pause, the message would flash on the screen, the sort 
would be done, and a new message would be displayed before the operator knew 
what happened. 

The current version of the program does not give the operator any method of 
terminating the program early. Once the program has started, it continues to execute 
until all the records have been displayed or printed. The display portion of the 
program should be modified to allow the operator a method of continuing or ending 
the program. The operator will most likely not want to look at every name in the 
file two at a time. This is another case of "Do as I say and not as I do." When 
displaying records on the screen you should always make the operator respond with 
a specific key in order to continue and always give the operator a way to end the 
program gracefully (gracefully means without canceling the program or pulling the 
plug on the computer). 
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As the program is written, the operator's only options are to wait until process­
ing has been completed or to cancel the program. 

After the sort is done and the operator has responded, the next screen is dis­
played. The screen allows the operator to enter either D to display the records on 
the screen or P to print the records. 

ENTER D TO DISPLAY THE NAMES 

ENTER P TO PRINT THE NAMES 

RESPONSE = t 

If the operator chooses to display the records, then the display process is started. 
If the operator wants to print the records, another screen is displayed, and the 
program pauses to give the operator time to make sure the printer is ready. 

PRESS SPACE BAR WHEN: 

1. PRINTER IS TURNED ON. 

2. FORMS ARE ALIGNED. 

Program Listing 1000 REM RAN ADDR LIST PROG 
1010 REM-------------
1020 REM BEGINNING ROUTINE 
1030 DIM FBNAME$(99) 
1040 TEXT : NORMAL : HOME : SPEED= 255 
1050 D$ = CHR$ (4) 
1060 FDRIVE = l:PDRIVE = 1 
1070 FILEID$ = "RAN ADDR FILE" 
1080 SPACES$ = " 
1090 REM L$ = TO-TOP-OF-PAGE 
1100 L$ = CHR$ (12) 
1110 VTAB 10: HTAB 5 
1120 PRINT "READING FILE & LOADING TABLE" 
1130 VTAB 12: HTAB 10 
1140 PRINT "TAKES ONE MINUTE!" 
1150 PRINT D$ 

" 
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1160 PRINT D$;"0PEN ";FILEID$;",L90,D"FDRIVE 
1170 PRINT D$ 
1180 REM 
1190 REM ---------
1200 REM MAIN ROUTINE 
1210 FOR REC = 1 TO 99 
1220 REM --MUST READ ALL FIELDS OR EXTRA IGNORED MESSAGE 
IS DISPLAYED 
1230 GOSUB 2070: REM READ DISK 
1240 VTAB 15: HTAB 19: PRINT REC 
1250 REM 
1260 REM ----------
1270 IF LEFT$ (AANAME$,l) ="·"THEN 1460 
1280 REM 
1290 R (AANAME$,Nl,l} = " II THEN N2 = Nl:Nl = 1 
1370 NEXT 
1380 IF N2 = 25 THEN FBNAME$ =LEFT$ (AANAME$,20): GOTO 1420 
1390 FBNAME$ = RIGHT$ (AANAME$,25 - N2) 
1400 IF LEN (FBNAME$) > 20 THEN FBNAME$ = LEFT$ (FBNAME$,20} 
: GOTO 1420 
1410 IF LEN (FBNAME$) < 20 THEN FBNAME$ = LEFT$ (FBNAME$ + SPACES$,20) 
1420 REC$ = STR$ (REC) 
1430 IF LEN (REC$) < 2 THEN REC$ "0" + REC$ 
1440 FBNAME$(FBNUM) = FBNAME$ + REC$ 
1450 FBNUM = FBNUM + 1 
1460 NEXT 
1470 REM 
1480 REM -----------
1490 REM SORT ROUTINE 
1500 HOME : VTAB 10: HTAB 5 
1510 PRINT "SORTING TABLE ENTRIES" 
1520 N3 = FBNUM - 1: IF N3 < 1 THEN 1670 
1530 FOR Nl = 0 TO N3 - 1 
1540 VTAB 12: HTAB 9: PRINT "PASS "Nl + l" OF "N3 
1550 :: FOR N2 = Nl + 1 TO N3 
1560 IF FBNAME$(Nl) < FBNAME$(N2) THEN 1600 
1570 :::: Xl$ = FBNAME$(Nl) 
1580 ::: : FBNAME$(Nl) = FBNAME$(N2) 
1590 :: :: FBNAME$(N2) = Xl$ 
1600 : : NEXT 
1610 NEXT 
1620 VTAB 24: HTAGB 1 
1630 INVERSE : PRINT " SORT DONE - PRESS SPACE BAR TO CONT. ";:NORMAL 
1640 GET Xl$: IF Xl$ < > " " THEN 1640 
1650 REM 
1660 REM ---------
1670 REM SELECT DEVICE 
1680 HOME 
1690 PRINT : PRINT 
1700 PRINT "ENTER D TO DISPLAY THE NAMES" 
1710 
1720 
1730 
1740 

PRINT 
PRINT "ENTER P TO PRINT THE NAMES" 
PRINT 
PRINT II RESPONSE=";: GET X2$: PRINT X2$; 
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1750 IF X2$ = "D" THEN HOME GOTO 1910 
1760 IF X2$ = "P" THEN 1780 
1770 GOTO 1680 
1780 HOME 
1790 PRINT "PRESS SPACE BAR WHEN:" 
1800 PRINT 
1810 PRINT" 1. PRINTER IS TURNED ON." 
1820 PRINT 
1830 PRINT" 2. FORMS ARE ALIGNED."; 
1840 GET X1$: IF X1$ < > II II THEN 1840 
1850 HOME 
1860 PRINT D$ 
1870 PRINT D$;"PR#l" 
1880 REM 
1890 REM -----
1900 REM PRINT TABLE ENTRIES 
1910 FOR Nl = 0 TO N3 
1920 REC$= RIGHT$ (FBNAME$(Nl),2) 
1930 REC = VAL (REC) 
1940 GOSUB 2080: REM READ DISK 
1950 GOSUB 2160: REM WRITE PRT 
1960 NEXT 
1970 IF X2$ = "D" AND LINE > 0 THEN VTAB 22: HTAB 1: PRINT " PRESS 

THE SPACE BAR TO CONTINUE";: GET X1$: IF X1$ <>""THEN 1970 
1980 IF X2$ = "D" THEN 2010 
1990 PRINT L$;L$ 
2000 PRINT D$: PRINT D$;"PR#O" 
2010 PRINT D$: PRINT D$;"CLOSE" 
2020 PRINT D$;"RUN RAN ADDR HELLO PROG,D"PDRIVE 
2030 REM 
2040 REM 
2050 REM *** SUBROUTINES *** 
2060 REM -------· 
2070 REM READ DISK 
2080 PRINT D$ 
2090 PRINT D$;"READ ";FILEID$;",R"REC 
2100 INPUT AANAME$,ABADDR$,ACCITY$,ADSTE$,AFPHNE$,AGPHNE$,AHPHNE$ 
2110 PRINT D$ 
2120 RETURN 
2130 REM 
2140 REM ----------
2150 REM PRINT SCREEN IMAGE 
2160 IF LEN (ABADDR$) < 25 THEN ABADDR$ = LEFT$ (ABADDR$ + SPACES$,25) 
2170 IF LEN (ACCITY$) < 15 THEN ACCITY$ =LEFT$ (ACCITY$ + SPACES$,15) 
2180 IF LEN (ADSTE$) < 2 THEN ADSTE$ = LEFT$ (ADSTE$ + SPACES$,2) 
2190 IF LEN (AEZIP$) < 5 THEN AEZIP$ = LEFT$ (AEZIP$ + SPACES$,5) 
2200 IF LEN (AFPHNE$) < 3 THEN AFPHNE$ = LEFT$ (AFPHNE$ + SPACES$,3) 
2210 IF LEN (AGPHNE$) < 3 THEN AGPHNE$ = LEFT$ (AGPHNE$ + SPACES$,3) 
2220 IF LEN (AHPHNE$) < 4 THEN AHPHNE$ = LEFT$(AHPHNE$ + 

SPACES$,4) 
2230 PRINT 
2240 PRINT "RECORD# =("REC$")" 
2250 PRINT 
2260 PRINT "NAME =("AANAME$")" 
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2270 PRINT "ADDRESS =("ABADDR$")" 
2280 PRINT "CITY =("ACCITY$")" 
2290 PRINT "STATE =("ADSTE$")" 
2300 PRINT "ZIP CODE =("AEZIP$")" 
2310 PRINT "PHONE =("AFPHNE$"-"AFPHNE$"-"AFPHNE$")" 
2320 PRINT : PRINT 
2330 REM 
2340 REM 
2350 IF X2$ = "D" THEN 2410 
2360 LINE = LINE + 1 
2370 IF LINE > 4 THEN PRINT L$: LINE = 0 
2380 RETURN 
2390 REM 
2400 REM ---------
2410 LINE = LINE + l 
2420 IF LINE < 2 THEN 2460 
2430 PRINT "PRESS THE SPACE BAR TO CONTINUE"; 
2440 GET X1$: IF X1$ < > II II THEN 2440 
2450 HOME: LINE = 0 
2460 RETURN 
2470 REM 
2480 REM --------

Cross Reference Listing 

Variable names used with the address record: 

AA$1270, 1320, 1360, 1380, 1390,2100, 2260 
AB$ 2100, 2160, 2270 
AC$ 2100, 2i 70, 2280 
AD$ 2100, 2180, 2290 
AE$ 2100, 2190, 2300 
AF$ 2100, 2200, 2310 
AG$ 2100, 2210, 2310 
AH$ 2100, 2220, 2310 

Variable names used with the disk instructions: 

D$ 1050, 1150, 1160, 1170, 1860, 1870,2000, 2010, 2020,2080, 2090, 2110 
FD 1060, 1160 
Fl$ 1070, 1160, 2090 
PD 1060, 2020 

Variable names used when working with finding and storing the last name: 

FB 1440, 1450, 1520 
FB$ 1380, 1390, 1400, 1410, 1440 
FB$( 1030, 1440, 1560, 1570, 1580, 1590, 1920 
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Other general purpose variable names: 

L$ 1100, 1990, 2370 
LI 1970, 2360, 2370, 2410, 2420, 2450 
N1 1310, 1320, 1330, 1350, 1360, 1530, 1540, 1550, 1560, 1570, 1580, 1910, 

1920 
N2 1330, 1350, 1360, 1380, 1390, 1550, 1560, 1580, 1590 
N3 1520, 1530, 1540, 1550, 1910 
RE 1210, 1240, 1420, 1930, 2090 
RE$1420, 1430, 1440, 1920, 1930,2240 
X1$1570, 1590, 1640, 1840, 1970, 2440 
X2$1740, 1750, 1760, 1970, 1980,2350 

Explanation by Detailed explanations by line number follow. 
Line Number 

1000 REM RAN ADDR LIST PROG 

1030 DIM FBNAME$(99) 

1090 REM L$ = TO-TOP-OF-PAGE 

1100 L$ = CHR$ (12) 

1160 PRINT D$;"0PEN ";FILEID$;",L90,D"FDRIVE 
There are four instructions in the BEGINNING ROUTINE you should look at closely. 
The first instruction sets up the table used to store the client's last name. A table 
(also called list or array) provides the programmer with an easy way to reference 
many values by using a single variable name followed by a number. 

FBNAME$ (O) = First table entry 
FBNAME$ (1) = Second table entry 
FBNAME$ (2) = Third table entry 

FBNAME$ (99)= 100th table entry 

Instead of a constant (0, 1, 99), a variable is used following the table name, 
allowing the programmer to access each table entry by varying the value within the 
parentheses. Looking ahead at lines 1440 and 1450 shows us how the table is loaded. 



.... Find a name in the file and then put it in the table 
1440 FBNAME$(FBNUM) = FBNAME$ + REC$ 
1450 FBNUM = FBNUM + 1 
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Each time a name is found in the file, the name and matching record number 
are placed in the table. The very first time line 1440 is executed, FBNUM is equal 
to 0, so FBNAME$ (0) is set equal to the value of FBNAME$ + REC$. After a value 
is put FBNAME$ (O), FBNUM is incremented to point to the next table entry. The 
next time line 1440 is executed, FBNAME$ (1) is set equal to the value of FBNAME$ 
+ REC$ and FBNUM is incremented to point to FBNAME$ (2). The process is 
repeated for each name found in the file. 

If you have trouble understanding how the table is being used, go back and 
review the DIM instruction in Chapter 24 of Section I. 

The second line to review sets L$ equal to CONTROL-L. 

1090 REM L$ = TO-TOP-OF-PAGE 
1100 L$ = CHR$ (12) 

The CONTROL-Lis used to cause the printer to advance to the top of the next 
page. By printing the character (sending the character to the printer), the printer 
automatically advances the form to the top of the next page. 

The third line you should examine is the OPEN instruction, which specifies the 
length of the records making up the random address file. 

1160 PRINT D$;"0PEN ";FILEID$;",L90,D"FDRIVE 

Although it has been stated several times before, remember that when using 
random files the maximum length of each record must be specified as part of the 
OPEN instruction. The length must include the number of characters per variable, 
any commas used to separate the variables, and one character for the EOR indicator. 

The MAIN ROUTINE consists of one large FOR/NEXT loop, which is executed 
99 times. 

1190 REM ----------------------

1200 REM MAIN ROUTINE 

1210 FOR REC = 1 TO 99 

1220 REM -----MUST READ ALL FIELDS OR EXTRA IGNORED MESSAGE IS DISPLAYED 

1230 GOSUB 2070: REM READ DISK 

1240 VTAB 15: HTAB 19: PRINT REC 
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1250 REM 

1260 REM ----------------------

1270 IF LEFT$ (AANAME$,1) = "."THEN 1460 

1460 NEXT 
Each time the MAIN ROUTINE is executed, a record is read and the name checked 
to see if it starts with a period. If the name starts with a period, logic flow branches 
to line 1460, where the NEXT instruction either causes the FOR/NEXT loop to be 
repeated (REC = 01 to 99) or drops through to line 1470 (REC > 99). 

Line 1220 has been inserted to remind you that even though you may be 
interested in only one or two variables within the record, all the variables making 
up a record must be read or else an error message is displayed indicating that the 
extra data was ignored. The first time through the file, the only variable needed is 
the last name. The name is required in order to sort the names prior to rereading 
the file and displaying the records in last name sequence. But in order to retrieve 
the name, all the variables making up the record must be read. 

Lines 1300 through 1460 consist of the logic for extracting the last name. The 
routine is basically the same as in the SEQ ADDR SEARCH PROG. You may want 
to study it again in detail or skim over the material and go to the explanation of the 
next module. 

The routine consists of three segments. The first segment of code locates the 
last character in the last name. The second segment of code locates the first character 
of the last name, and the third segment extracts all the characters making up the last 
name. In order for the routine to work, the name must have been entered using the 
format of first name, followed by a space, followed by the last name, followed by 
as many trailing spaces as necessary. 

FIRSTNAME LASTNAME 
f\ /\/\/\/\/\/\ Where f\ points to blank positions 

1290 REM ----------------------

1300 REM EXTRACT NAME 

1310 FOR N1 = 25 TO 1 STEP - 1 

1320 IF MID$ (AANAME$,N1,1) =" "THEN 1340 

1330 N2 = N1:N1 = 1 
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1340 NEXT 
Line 1310 starts a FOR/NEXT loop in which each character of the variable is exam­
ined starting from the rightmost character and working to the left. 

1 2 
1234567890123456789012345 
FIRSTNAME LASTNAME 

The twenty-fifth character is checked to see if it is equal to a blank. If it is 
equal to a blank, logic flow skips to line 1340 where N1 is decreased by 1 (see -1 
on line 1310). After N1 is reduced, line 1320 is executed again to check to see if 
the twenty-fourth character is equal to a blank. The FOR/NEXT loop is continued 
until a nonblank character is located or the counter reaches a value of 2. For the 
example, logic flow exits the segment of code when column 18 is checked for a 
blank. Notice that column 18 contains an E. 

1 2 
1234567890123456789012345 
FIRSTNAME LASTNAME 

After the last character of the name is found, the problem is finding the first 
character of the last name. Lines 1350 through 1370 accomplish this by starting a 
new search, but this time for the blank between the first and the last name. 

1350 FOR N1 = N2 TO 1 STEP - 1 

1360 IFMID$(AANAME$,N1,1) =" "THEN N2 = N1:N1=1 

1370 NEXT 
The FOR/NEXT loop is executed until a blank is found or N 1 is less than 1. For the 
example the loop stops when N1 reaches 10. When the blank is found, N2 is set 
equal to the current value of N1 (which is 10), and N1 is set equal to 1 in order to 
terminate the FOR/NEXT loop. Since the FOR/NEXT loop is set up to terminate when 
N1 is less than 1, logic flow falls through statement 1370 to 1380 (remember the 
NEXT statement subtracts l from N1 and tests for a LESS THAN condition). 

We now know that the last name is between the value in N2 (10) and the last 
column. 

1 2 
1234567890123456789012345 
FIRSTNAME LASTNAME 

" N2 " Last Byte of field 

1380 IF N2 = 25 THEN FBNAME$ = LEFT$ (AANAME$,20): GOTO 1420 
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1390 FBNAME$ = RIGHT$ (AA NAME$,25 - N2) 
But there is a very slight chance that the client's last name talces up the entire 25 
characters. If the name talces up the entire 25 characters, the formula used to extract 
the name results in an error. 

If N2 = 25, then RIGHT$ (AANAME$,25 - N2) 
= RIGHT$ (AANAME$,0) 

The second parameter of the RIGHT$ function cannot be 0. 
To handle this unlikely situation, the value of N2 is checked to see if it is equal 

to 25. If it is equal to 25, only the leftmost 20 characters of the variable are used 
(see line 1380). 

For a name less than 25 characters long, FBNAME$ is set equal to the characters 
making up the right side of AANAME$. The portion of AANAME$ to be used is 
determined by subtracting N 1 from 25 where 

25 The length of the FBNAME$ 
- N 1 The position of the blank between the first and the last name 
= 15 The number of characters to be extracted 

1 2 
1234567890123456789012345 
FIRSTNAME LASTNAME 

1400 IF LEN (FBNAME$) > 20 THEN FBNAME$ = LEFT$ (FBNAME$,20): GOTO 1420 

1410 IF LEN (FBNAME$) < 20 THEN FBNAME$ = LEFT$ (FBNAME$ + SPACES$,20) 
After the last name has been extracted, the remaining code guarantees that the 
variable contains exactly 20 characters. In order for the sort to work, all the variables 
must be exactly the same length. Strings being compared in Applesoft must be the 
same size or the shorter string will be considered less than the longer string. 

1420 REC$ = STR$ (REC) 

1430 IF LEN (REC$) < 2 THEN REC$ II II + REC$ 

1440 FBNAME$(FBNUM) = FBNAME$ + REC$ 

1450 FBNUM = FBNUM + 1 

1460 NEXT (Remember the FOR on line 1210) 
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1470 REM 
Once the last name has been found, lines 1420 through 1450 attach the relative 
record number to the name and place both entries into the table. 

LASTNAME 00 
AAAAAAAAAAAAAAAAAAAA Name 

AARelative record number 

Both the name and the relative record number are needed. The last name is 
needed in order to sort the records, and the relative record number is needed after 
the names are sorted so the records can be read in the same sequence as they were 
sorted. 

For example, if the following three names were on the file 

Record 
Name ................ Number 
BOOTH 05 
SMITH 15 
ADAMS 20 

after the sort they would appear as 

Record 
Name ................ Number 
ADAMS 20 
BOOTH 05 
SMITH 15 

Record 20 is read first: record 5, second: and record 15, third. 
Lines 1490 through 1640 make up the logic for sorting the table entries into 

ascending order. The program uses a replacement sort, which is the easiest sorting 
technique for the programmer to code. Unfortunately, the replacement sort is one 
of the most inefficient methods of sorting if you are considering the amount of time 
it takes for the computer to complete the sort. 

Basically, the sort logic consists of two FOR/NEXT loops. The inner loop is 
responsible for doing the comparisons and switching the values, while the outer 
loop resets the counters and determines how many times the inner loop is executed. 

Look over the complete routine and then follow through the line by line expla­
nation. The FOR/NEXT loops have been indented by using leading colons to help 
you follow the logic. 

1480 REM ----------------------

1490 REM SORT ROUTINE 
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1500 HOME : VTAB 10: HTAB 5 

1510 PRINT "SORTING TABLE ENTRIES" 

1520 N3 = FBNUM - 1: IF N3 < 1THEN1670 

1530 FOR N1 = 0 TO N3 - 1 

1540 VTAB 12: HTAB 9: PRINT 'PASS 'N1 + 1' OF 'N3 

1550 :: FOR N2 = N1 + 1 TO N3 

1560 ::::IF FBNAME$(N1) < FBNAME$(N2) THEN 1600 

1570 :::: X1$ = FBNAME$(N1) 

1580 :::: FBNAME$(N1) = FBNAME$(N2) 

1590 :::: FBNAME$(N2) = X1$ 

1600 :: NEXT 

1610 NEXT 

1620 VTAB 24: HTAGB 1 

1630 INVERSE: PRINT" SORT DONE - PRESS SPACE BAR TO CONT. ";:NORMAL 

1640 GET X1$: IF X1$ < >""THEN 1640 

1520 N3 = FBNUM - 1: IF N3 < 1 THEN 1670 
Line 1520 sets N3 equal to the number of names in the table. If you go back to line 
1450, you will see that FBNUM points to the next empty location of the table. By 
subtracting 1 from the value of FBNUM, the program sets N3 equal to the exact 
number of entries in the table. After 1 is subtracted, an IF is used to make sure there 
are two or more entries. The sort is bypassed if the file contains only one record. 
No allowance is made for an empty file. 

To help explain the logic, let's use the following table values: 



FBNAME$ (0) = 

FBNAME$ (1) = 

FBNAME$ (2) = 

FBNAME$ (3) = 

Name ........ . 
SMITH 
ADAMS 
JOHNSON 
BOOTH 

Record 
Number 
03 
04 
08 
11 
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The name in FBNAME$ (0) is compared with the name in FBNAME$ (1) (see line 
1560). If the name in FBNAME$ (0) is greater than the name in FBNAME$ (1 ), the 
two names (including record numbers) are exchanged (see lines 1570 to 1590). The 
exchange or flipping process is accomplished by setting X1$ equal to FBNAME$ (O) 
in order to prevent the value from being lost. The name in FBNAME$ (1) is then 
placed into FBNAME$ (0). After the name in FBNAME$ (1) has been moved, the 
first value, which was saved in X1$, is placed into FBNAME$ (1). 

FBNAME$ (0) = 

FBNAME$ (1) = 

FBNAME$ (2) = 

FBNAME$ (3) = 

Name ........ . 
ADAMS 
SMITH 
JOHNSON 
BOOTH 

Record 
Number 
04 Flipped 
03 Flipped 
08 
11 

The name in FBNAME$ (0) is then compared with the name in FBNAME$ (2). 
If the name in FBNAME$ (0) is greater than the name in FBNAME$ (2), the two 
names are flipped. 

The process is repeated until the name in the first entry has been compared 
with all the names in the table. After the first iteration of the inner loop is completed, 
the lowest name is in the first entry of the table, FBNAME$ (0). 

After the first entry has been compared to all the other entries in the table, the 
outer FOR/NEXT instruction sets N1 up by 1 and the inner FOR/NEXT instructions 
are executed again in order to compare the second entry with all the other table 
entries. If you follow the inner loop, you will see that during the second execution 
two flip operations take place. First, SMITH and JOHNSON are flipped. 

FBNAME$ (0) = 

FBNAME$ (1) = 

FBNAME$ (2) = 

FBNAME$ (3) = 

Name ........ . 
ADAMS 
JOHNSON 
SMITH 
BOOTH 

Record 
Number 
04 No longer used in comparison 
08 Flipped 
03 Flipped 
11 

Then, when JOHNSON is compared with BOOTH, those names are flipped. 
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FBNAME$ (0) = 

FBNAME$ (1) = 

FBNAME$ (2) = 

FBNAME$ (3) = 

Name ........ . 
ADAMS 
BOOTH 
SMITH 
JOHNSON 

Record 
Number 
04 No longer used in comparison 
11 Flipped 
03 
08 Flipped 

Once the FBNAME$ (1) has been compared with all the other entries in the 
table, the outer loop sets N1 up by 1 and the process of comparing FBNAME (2) 
with all the other table entries is carried out. If you follow the inner loop one more 
time, you will see that during the third execution, one flip occurs. SMITH is com­
pared with JOHNSON causing the names to be exchanged. 

FBNAME$ (0) = 
FBNAME$ (1) = 
FBNAME$ (2) = 

FBNAME$ (3) = 

Name ........ . 
ADAMS 
BOOTH 
JOHNSON 
SMITH 

Record 
Number 
04 No longer used in comparison 
11 No longer used in comparison 
08 Flipped 
03 Flipped 

Since there are only four entries in the table, N 1 is now equal to 1 less than 
the number of entries, and the sort is done. 

Look through the code again and see how the sorting takes place. The outer 
loop of the replacement sort takes one less pass (execution) than the number of 
entries in the table (4 - 1 = 3). The number of times the inner loop is executed 
may be computed by the following formula: 

Number of table entries * (number of table entries - 1) I 2 

For the example, the inner loop is executed six times. 

4 * (4 - 1) I 2 = 6 

If the table contained 100 entries, the inner loop would be executed 4950 times: 

100 * (100 - 1) I 2 = 4950. 

You can see why it takes several minutes for the computer to sort the table 
when it is completely full. 

1660 REM ----------------------

1670 REM SELECT DEVICE 
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1860 PRINT D$ 

1870 PRINT D$;"PR#1" 

1890 

1900 

1910 

1920 

1930 

1940 

1950 

1960 

Lines 1660 through 1870 allow the operator to decide whether the records are to be 
displayed on the screen or printed. The only line which you should find new is 1870. 

The PRINT instruction is telling DOS to channel all further output to slot 1, 
where the printer control board is located. If you have a printer, the interface board 
is located in slot l, and the printer is turned on, the statement is executed correctly 
and data printed. If the printer is not turned on, the cursor disappears and waits for 
you to turn on the printer. If you do not have a printer interface board in slot 1 when 
the statement is executed, the cursor disappears and the computer LOCKS UP. You 
must reset the computer and start over. 

REM ----------------------

REM PRINT TABLE ENTRIES 

FOR N1 =OTO N3 

REC$= RIGHT$ (FBNAME$(N1),2) 

REC = VAL (REC$) 

GOSUB 2080: REM READ DISK 

GOSUB 2160: REM WRITE PRT 

NEXT 
Lines 1890 through 1960 display all the entries which were loaded into the table. 
The FOR/NEXT instruction is executed from 0 to N3 times, where N3 is equal to 
the total number of entries in the table. 

Line 1920 extracts the relative record number but leaves it in a string format 
so it can be printed without suppression of the leading 0 (01through09). Line 1930 
converts the relative record number from string format to numeric format so it can 
be used in the READ module to retrieve the record. 

After the record number has been extracted, the record is read and the data 
displayed. 

The FOR/NEXT loop continues to read and display the records until all the 
entries in the table have been displayed. 
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1970 IF X2$ = "D" AND LINE > 0 THEN VTAB 22: HTAB 1: PRINT " PRESS THE 
SPACE BAR TO CONTINUE";: GET X1$: IF X1$ < >" "THEN 1970 

1980 IF X2$ = "D" THEN 2010 

1990 PRINT L$;L$ 

2000 PRINT D$: PRINT D$;"PR#O" 

2010 PRINT D$: PRINT D$;"CLOSE" 

2020 PRINT D$;"RUN RAN ADDA HELLO PROG,D"PDRIVE 

2030 REM 
After all the entries are printed or displayed logic flow falls through to line 1970. If 
records are being displayed and there is a record on the screen, logic flow gives the 
operator a chance to view the last record before continuing. If the records were being 
displayed but there are none on the screen, logic flow skips to line 2010. 

If the records were being printed, lines 1990 and 2000 are executed. On line 
1990 two CONTROL-Ls are printed. The first L$ causes the last page being printed 
to eject. The second L$ causes a blank page to be ejected so the operator can easily 
tear off the last page· of the printout. This may waste one or two sheets of paper but 
makes the job of the operator much easier. 

After positioning the paper, line 2000 tells DOS to direct all further displayed 
data to the screen. The PR#O stands for the console screen (slot #0). 

Whether the data was displayed or printed, the file is closed and the HELLO 
program run. 

2060 REM ---------------------

2070 REM READ DISK 

2080 PRINT D$ 

2090 PRINT D$;"READ ";FILEID$;",R"REC 

2100 INPUT AANAME$,ABADDR$,ACCITY$,ADSTE$,AFPHNE$,AGPHNE$,AHPHNE$ 

2110 PRINT 0$ 
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2120 RETURN 

2130 REM 
For the READ DISK ROUTINE you should make sure you understand lines 2090 and 
2100. Before a record on a random file is read the READ instruction MUST be 
executed, indicating which record is to be read. The INPUT instruction which reads 
the random record MUST match the format and style of that in which the data were 
written. 

The PRINT SCREEN ROUTINE consists of three segments. Lines 2160 through 
2320 make sure the variables are the correct length, and display both headings and 
data at the same time. Lines 2360 through 2380 are used when the data are being 
directed to a printer. Lines 2410 through 2460 are used when the data are being 
directed to the screen. 

2140 REM ----------------------

2150 REM PRINT SCREEN IMAGE 

2160 IF LEN (ABADDR$) < 25 THEN ABADDR$ = LEFT$ (ABADDR$ + SPACES$,25) 

2230 PRINT 

2240 PRINT "RECORD # =("REC$")" 

2250 PRINT 

2260 PRINT "NAME = ("AANAME$")" 
To make all the records fit the same format, each variable is set to its maximum 
length prior to being displayed. One point you may want examine is how the data 
and headings are displayed at the same time (see lines 2240 through 2310). 

2340 REM ----------------------

2350 IF X2$ = "D" THEN 2410 

2360 LINE = LINE + 1 

2370 IF LINE > 4 THEN PRINT L$: LINE = 0 
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2380 RETURN 
Line 2350 checks to see if the data is being displayed or printed. If the data is being 
displayed to the screen, logic flow skips to line 2410. If the data is being printed, 
LINE is incremented by 1 and tested to see if a full page has been printed. Once a 
page is full, the PRINT L$ command causes the printer to skip up to the top of the 
next page. When a new page is started, Do not forget to reset the line counter. The 
last instruction on line 2370 resets LINE to 0. This is an important instruction. If 
you do not reset the line counter to 0 it continues to increase, and the printer skips 
to the top of a new page for every record printed after record 4. Forgetting to reset 
the line counter is a common error made by new programmers. 

2400 REM ----------------------

2410 LINE = LINE + 1 

2420 IF LINE < 2 THEN 2460 

2430 PRINT "PRESS THE SPACE BAR TO CONTINUE"; 

2440 GET X1$: IF X1$ < > " "THEN 2440 

2450 HOME: LINE = 0 

2460 RETURN 
Records being displayed to the screen must be handled differently from records 
being printed. In order to give the operator time to read the records, the program 
pauses after displaying two records. Once the operator has viewed the two records 
and pressed the space bar, the program continues to the next two records. 

Do not forget to reset the line counter after a screen is full. 
The program did not use the FREE MEMORY ROUTINE in order to keep the 

listing short. The FREE MEMORY ROUTINE should have been used prior to and 
during the sort. Anytime you sort string variables, large amounts of memory are 
used up. 



6. Index Disk Files 

Before any of the following programs are run, they must be copied to a new disk. 
The program disk does not have enough free space to create additional files. 

For this chapter copy the following programs to another disk: 

INDEX FILE CREATE PROG 
IND ADDR FILE CREATE PROG 
IND ADDR HELLO PROG 
IND ADDR UPDATE PROG 
IND ADDR LIST PROG 
IND ADDR SEARCH PROG 

If you want to make your disk operate as a turnkey system, use the following 
steps: 

1. Use a new disk or one which no longer contains any files you wish to keep. 
2. Load the IND ADDR HELLO PROG from the program disk. Enter 

LOAD IND ADDR HELLO PROG <RETURN> 

3. REMOVE THE PROGRAM DISK and put in the disk you want to initialize. 
After putting in the new disk, initialize the disk using the IND ADDR HELLO 
PROG currently in memory. Enter 

INIT IND ADDR HELLO PROG,Dnumber,Vnumber <RETURN> 

Fill in the drive and volume number as desired. 
4. After the disk has been initialized, transfer the remaining programs from the 

program disk to the newly initialized disk. 
5. In order to use the programs on the new disk, all you need to do is to insert 

the disk into drive 1 and turn the computer on, or key in PR#6 if the computer 
is already on. The IND ADDR HELLO PROG will be executed automatically. 

437 
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A General Introduction to Index Files 

Definitions and Illustrations 

Sequential and random file processing are the only two types of file handling sup­
ported by the APPLE and most microcomputers. Unfortunately, these two structures 
do not provide the flexibility most computer users need. In order to overcome the 
disadvantages of sequential files and pure random files, a third method is developed 
which we refer to as indexed file processing. This form of file processing allows the 
terminal user to access the records either sequentially or randomly according to a 
key field within the record. 

Index files are constructed on the APPLE by combining two random files. The 
first random file consists of a table made up of the index used to identify each record. 
The second random file consists of the actual data. The first random file is called 
the index file, and the second random file is called the data file. 

Index file structure = 1. Index file 
2. Data file 

The index is used just as you would use the index in a book. If you want to 
find a specific topic, you quickly scan through the abbreviated index until it is 
located. Once it is located, you turn to the page number indicated to read the 
information. 

Unlike the user of random file processing, the user of an indexed file structure 
does not need to know the relative record number in order to access information. A 
short identifying key, normally part of the data, is associated with each record. The 
identifying key, or index, is used in the 1/0 operations associated with each record. 
For example, the most common index used for people is the Social Security number. 
Other common index keys include driver's license number and employee number. 
Normally the index is unique to the individual record. That is, no two records are 
identified by the same key. 

Almost all systems developed for on-line operator interaction should be devel­
oped around some form of indexed file organization. Notice the words some form. 
There are many ways in which an index structure may be set up and associated with 
the data on a file. The method presented in this chapter is only one of the numerous 
methods, but the information gives you a good starting point for developing your 
own index files. 

The following two tables show how the records appear within an index file and 
within the associated data file. 
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Records on the Records on the Data File 
Index File 

Relative Student Test 
Index Record Record Name Score 

Number Number 

ADAMS 000 000 JAMES ADAMS 087 
BARNE 002 001 JIM WILSON 080 
BRENN 003 002 MARY BARNES 095 
MCDON 004 003 TIMMY BRENNER 088 
WILSO 001 004 JAMES MCDONALD 070 

005 005 .............. 
006 006 .............. 

etc. etc. . ............. 

There are several things you should notice about the sample data. 

1. There are actually two files. The first file consists of the indexes and associated 
relative record numbers. The second file consists of the actual data (student 
name and test score). 

2. The indexes on the index file are in alphabetic sequence, but the relative record 
numbers are not in numeric sequence. When records are added to the file, they 
do not need to be entered in alphabetic sequence. Each time a student is added, 
the computer assigns the next available record location. Although the data is 
not in sequence by last name, the indexes can be sorted and kept in alphabetic 
sequence (for this example). 

3. Within the index file unused record locations are given a dummy index key of 
" ..... ". When a dummy value is assigned to each unused index within the file, 
the program can search through the index to find an unused area. 

For this example the first five characters of the student's last name are used 
as the record index. When a record is added to the file, program logic locates an 
unused record (see " ..... " in index) and associates the matching relative record 
number with the index of the new record. The data for the student being added is 
written to the direct access file using the relative record number associated with the 
new index. Later, when accessing the data, the user of the system only needs to 
remember the first five characters of the student's last name. The program matches 
the five characters to the index in order to find out which relative record was used 
to store the data. After the relative record number is found, the student's record can 
be read. 
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KEYBOARD 

KEYBOARD 

A record can only be accessed randomly (read or written) using the relative 
record number associated with each record. The program must locate the index value 
within the index file and use the associated relative record number to actually read 
the data. This may appear to be a lot of coding, but remember that the objective of 
indexed file processing is to make it easier for the computer user, not the programmer. 

Sequential processing of the file is controlled by program logic. In the previous 
example the index file is kept in alphabetic sequence. The program reads the index 
file sequentially and then reads the matching record on the data file. The computer 
operator does not need to know any of the record keys (index values). 

For the index address example which follows, both the index file and the data 
file are created and filled with dummy values prior to letting the user enter any data. 
This is not the only approach but it is one of the simpler methods. Program logic is 
simplified by setting up the system to handle a maximum number of records and 
allocating all the disk space ahead of time. 

A Systems Chart and Description of Index Files 

Step 1: Creating File Labels and Dummy Records for the Index File 

CREATE 
INDEX 
FILE 

CREATE 
DATA 
FILE 

INDEX 
DISK 
FILE 

DATA 
FILE 
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Before the index file structure can be used, two file labels must be created and 
dummy values written for each record making up the two files. 

In order to create the files, we must determine the maximum number of records 
the file is to handle. This may sound like a problem, but we can always extend the 
file if more space is needed. 

For the index file the dummy records consist of two variables. The first variable 
corresponds to the index value, while the second variable is the associated relative 
record number. 

For the index file the dummy value of " ..... " indicates an unused index value. 

Index Value l r Relative Record Number 

..... oo 

..... 01 

..... 02 

..... 99 

The second file represents the data, with dummy records written in order to 
initialize and allocate disk space. 

For example, if the student file shown earlier is created, the program opens the 
data file and writes out dummy records. One record is written for each entry in the 
index file. If the index file is set up to handle 100 records, the data file must also 
contain 100 records. 

Relative Student 
Record Number Name 

00 
01 
02 
03 
04 

98 
99 

Test 
Score 
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KEYBOARD 

Step 2: Index File Update 

UPDATE 
PROGRAM 

DATA 
FILE 
(DIRECT 
ACCESS) 

After the file is created, records may be added, changed, or deleted from the 
file. 

Records are added to the data file by first finding an unused index entry in the 
index file. 

Unused index ---i, r- Relative record number 
..... 01 

After an unused area is located, the related record is read from the data file and 
displayed. Once the operator has entered new information in place of the dummy 
values, the new data is written back to the data file. 

New record 
Name l r Test Score 

JOHN JONES 89 

In addition to writing out the new record, the program must update the index 
file to reflect the new data. 

New index value ----i f"" Relative record number 
JONES01 

Changes to the file are made by reading the old record, changing the data within 
the record, and writing the revised record back over the top of the old record. In 
order to change the record, the user must know the index key for the record. For the 
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previous example the user must know the first five characters of the student's last 
name. 

Deleting a record is done by writing dummy data ( ...... ) over the top of the 
old data, thereby destroying the old record. The index value within the index file is 
also reset to a dummy value of five periods " ..... ". In order to delete the record, the 
user must know the index key for the record. 

KEYBOARD 

Step 3: Index File Report Generation or Inquiry 

INQUIRY/LIST 
PROGRAM 

INDEX 
FILE 
(DIRECT 
ACCESS) 

DATA 
FILE 
(DIRECT 
ACCESS) 

PRINTER 
HARD COPY 

Once a file is created, the data on the file may be used to produce reports. 
Inquiries or reports related to the file may be displayed on the screen (soft copy) or 
sent to a printer to produce a hard copy. 

The Advantages of Index Files 

The advantages of index files are all directed toward the user of the system. There 
are no real advantages to the programmer in developing an index system except 
pride in accomplishment. 

Although index systems are harder for the programmer to write, they are much 
easier for the user to work with, and therefore the majority of applications being 
developed for microcomputers use some form of index file handling. 
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You should develop an index system wherever 

1. The system you are developing requires on-line inquiry, and/or 
2. Only a small portion of the records within a file are to be accessed by most 

programs, and/or 
3. The key for identifying the record cannot be a closed set of sequential numbers 

as used in random processing (001, 002, 003, 004, etc.) 

Index file processing provides the user with the ability to access data either in 
a random mode or in an ascending or descending sequence by a specific field within 
the record (if programmed to do so). 

Unlike the random file system, in which the user must remember the relative 
record number in order to retrieve the record randomly, the index system requires 
the user to remember only the value of the record key. Since the record key is 
normally part of the data, it is much easier for the user to remember than a relative 
record number. 

Unlike the random file system, in which the record keys must be a closed set 
of sequential numbers, the index file system may use any combination of characters. 
Index files may use either alphanumeric or numeric record keys, and the keys may 
contain wide gaps (AAA, A01, 999, etc.). 

Since the records may be processed in any order, the computer operator does 
not need to worry about the sequence of the transaction records. Only the records 
which are to be updated need to be read and written. This simplifies the job of the 
operator. 

The Disadvantages of Index Files 

The user must be able to remember all or part of the record key, depending on how 
flexibly the program has been written. 

Although the index file structure is wonderful for the user, it is harder for the 
programmer to work with and requires more processing time than simpler random 
file structures. 

A Summary of Index Files for Microcomputers 

Almost all systems developed for the microcomputer should use an index file struc­
ture. The benefits for the end user include: 

1. Being able to use meaningful record keys to retrieve a record 
2. Faster access to record (faster than sequential files but slower than random files) 
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3. Faster searching options (faster than either sequential files or random files) 
4. The ability to access a record by using multiple keys (if programmed with 

multiple indexes) 

Problem Specifications 

A General Description of the Problem 

The same basic problem is used to illustrate the three types of disk access methods. 
The screen design for the index file contains two additional lines for comments about 
the client. 

The basic screen design for the index version of the directory is as follows. 
The actual screen format varies with each program. 

LAST NAME= ( 

NAME = ( 
ADDRESS = ( 
CITY = ( 
STATE = ( 
ZIP CODE = ( 

PHONE = ( 

COMMENT#!= ( 
COMMENT#2= ( 

Serves as index 

Six programs are used to illustrate index file processing: 

1. A program for creating the index file label and dummy index records. Each 
index record consists of five periods and a relative record number ranging from 
00 to 99. 

2. A program for creating the data file label and dummy records consisting of 124 
periods. The new record format includes two comment fields which make the 
record a total of 124 characters long. 
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3. A HELLO program which gives the operator a method of choosing which pro­
gram is to be executed. 

4. A program for updating existing records. 
5. A program for listing all the records on the file in ascending sequence by the 

index value. 
6. A program for searching the file for a specific record based on all or part of 

the index. 

The INDEX FILE CREATE PROGram is needed to create a label on the disk and 
to create 100 dummy index records in the correct format. Both the index file and 
the random data file must be created before any of the other programs are run. 

The IND ADDR FILE CREATE PROGram is needed to create a label on the disk 
and to create the correct number of dummy records. Once the label and dummy 
records are created, the UPDATE program can be run to add records to the file. 

The IND ADDR HELLO PROGram is used to display a menu to the operator. 
The operator enters a number matching the program which is to be executed. With 
the exception of the INDEX FILE CREATE PROGram, the IND ADDR FILE CREATE 
PROGram, and the IND ADDR HELLO PROGram, all programs within the system 
are executed by using the menu. 

The IND ADDR UPDATE PROGram is used to add, change, or delete records. 
Records cannot truly be added since the space has already been allocated by the 
dummy records, and space cannot be deleted from the file because of the way random 
files work. Additions to the file are made by writing over the dummy records with 
new data. Deletions to the file are made by writing over the old data with a dummy 
record containing all periods( ..... ). Changes are made by reading the record, chang­
ing specific fields, and then rewriting the new record over the old record. 

Both the index file and the data file must be updated when adding, changing, 
or deleting records. 

The IND ADDR LIST PROGram is used either to display or to print all the names 
and addresses in ascending order by the index (assumed to be the first five characters 
of the client's last name). 

The IND ADDR SEARCH PROGram is used to search the file and display all 
the records with the same index value or partial index value. The program is set up 
to allow the operator to enter from one to five characters of the index. The program 
then searches through the index file and displays records with matching index values. 

A Data Name Dictionary for the Index Address System 

The following list describes the variables used in the index system. Most of the 
names are the same as those used for the sequential system and the random system. 
Some of the variable specifications have been changed. You should scan the list and 
review the definition and use of each variable. 
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Not all the names are used in each program. The dictionary is included here 
to give a single source for the description of all the variables used within the system. 
If you have a question about the use of one of the variables while looking at a 
program listing, return to this section for an explanation and a better understanding 
of the variable usage. 

The names are listed in alphabetic order. Each name consists of a two character 
prefix followed by a descriptive name. The two character prefix or Applesoft name 
is given at the left with the full name and description at the right. 

The variables X1$, X2$, X3$, N1, N2, N3, and a few others are used without 
complete descriptions and for multiple purposes. This is an example of bad (lazy) 
programming. It is true that Applesoft executes faster if fewer variables are used, 
but the program is very difficult to maintain when short multifunction variables are 
used. 

Each variable should have a meaningful description and a single purpose within 
the program. If the variable is a general counter, indicate the use by the name. If 
the variable is a switch, use the term SWITCH within the name. 

It is very easy to create new variable names. It takes a little more time to 
correctly define the variables. But the extra time it takes to do it right the first time 
is saved later when maintaining the program. This is one more case of "Do as I say 
and not as I do." 

All the variable names starting with an A are part of the address record. 

A1$ = A1ADDR$ 

This is the name used when reading the record. It consists of all the variables making 
up one record. The record must be broken down when read from the disk using the 
LEFT$, RIGHT$, and MID$ functions. 

AA$ = AANAME$ 

This contains the name of the client and has a fixed length of 25 characters. The 
variable is left justified. The system is designed for the name to be entered using 
the format of FIRSTNAME LASTNAME. 

AB$ = ABADDR$ 

This contains the street address of the client and has a fixed length of 25 characters. 
The variable should be left justified. 

AC$ = ACCITY$ 
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This contains the name of the city and has a fixed length of 15 characters. The 
variable should be left justified. 

AD$= ADSTE$ 

This contains a two digit code representing the state. The AT in stATe has to be 
omitted because of the way in which Applesoft recognizes keywords. 

AE$ = AEZIP$ 

This contains the ZIP code. The variable is edited and must be either blank or contain 
all numeric characters. 

AF$ = AFPHNE$ 

This contains the phone number, consisting of a three digit area code, a three digit 
prefix, and a four digit number. Each portion of the phone number is edited and 
must contain all spaces or all numbers. The 0 in phOne has to be omitted because 
of the way in which Applesoft recognizes keywords. 

AG$ = AGCOM1$ 

This contains 21 characters of comments. 

AH$ = AHCOM2$ 

This contains 21 characters of comments. 

0$ = 0$ = CONTROL-D character 

At the beginning of each program, 0$ is set equal to the character CHR$(4). The 
character is used when working with 110 operations on the disk. 

F1 = F1 FILEID$ 

This contains the name of the index file. The variable is initialized in the BEGINNING 
ROUTINE of each program and used in all DOS instructions directed toward the 
file. 

F2 = F2FILEID$ 

This contains the name of the data file. The variable is initialized in the BEGINNING 
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ROUTINE of each program and used in all DOS instructions directed toward the 
file. 

FD = FDRIVE = Value of 1 

The name stands for File DRIVE and is used in conjunction with PDRIVE (Program 
DRIVE) to indicate which disk drive is to be accessed. 

All the variable names starting with G are part of the GET subroutine. The 
following variables are used as parameters to pass data to and from the routine: 

GALEGTH 

GBANSWER$ 

GCCHAR 

Before execution of the subroutine GALEGTH must be set 
equal to the length of the field to be read. 
After completion of the subroutine, GBANSWER$ contains 
the value read in. 
After completion of the subroutine, GCCHAR contains the 
number of characters keyed in by the operator. 

All the other variables starting with G used in the GET subroutine are necessary 
to its internal operation and are not described in this chapter. 

KE$= KEY$ 

This variable is used when searching the index table. It contains the record key 
entered by the operator which is to be matched to the entry in the index table. 

IN$(= INDEX$(99) 

This is the name of the index table used to store the index file in memory. The table 
is loaded during the BEGINNING ROUTINE and continually updated as records are 
changed. 

L 1 through L9 

The variables L 1, L2, L3, L4, L5, L6, L7, L8, and L9 are used for vertical positioning 
of the cursor. The number in the name of the variable is not necessarily the number 
of the related line. VTAB L 1 does not necessarily position the cursor on line l. 

L$ = L$ (CONTROL-L) 

L$ is used only in the listing program when the records are to be printed. L$ is set 
equal to CHR$(12), which is a CONTROL-L symbol. When this character is sent to 
a printer which recognizes the ASCII control codes, it causes the printer to skip to 
the top of a new sheet of paper. 
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LI = LINE 

The variable LINE is used only in the listing program when the records are to be 
printed. LINE is used to count how many records have been printed. Once a specific 
number of records have been printed and the page is full, logic causes the printer to 
skip to the top of the next page. 

N1, N2, N3 

N1, N2, and N3 are general counters used with the FOR/NEXT instruction or for 
other general numeric operations. 

PD = PDRIVE = Value of 1 

The name stands for Program DRIVE and is used in conjunction with FDRIVE (File 
Drive) to indicate which disk drive is to be accessed. 

RE= REC 

RECord is used when reading or writing records to the random file. The variable 
contains a numeric whole number indicating the relative record number of the record 
to be accessed. 

RE$= REC$ 

This is the alphanumeric format of the relative record number and is used whenever 
suppression of the leading 0 for the numbers 0 through 9 cause a problem in how 
the data is stored or how it is printed. 

SI= SIZE 

This variable is only used in the IND ADDR SEARCH PROG. It contains the size of 
the search key entered by the operator. 

ST = STARTING 

This variable is used by the FREE MEMORY ROUTINE as a general work area. If 
you use a name in your program which starts with ST, be careful of also using the 
FREE MEMORY ROUTINE. 

X1$, X2$, X3$ 

X1$, X2$, and X3$ are general string variables used with the GET instruction when 
requesting a response from the operator. 
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X1$ may be used at any time, but X2$ and X3$ are used to pass information 
between subroutines and should be used with care. Changing the value of X2$ or 
X3$ without considering how their current value is being used could result in problems. 

Disk Record Format Specifications 

The technique used to write the records on the index file is the same as that used in 
the sequential file example. 

One large record is written with no variable separators (commas). This tech­
nique requires slightly more coding by the programmer but saves disk space and 
eliminates the problem with leading spaces within individual variables. 

All records written to the disk have a fixed variable and a fixed record length. 
Since comments have been added, the new record is 125 characters long. There are 
124 characters in the record and one position for the end of record marker. 

The record breakdown is as follows: 

Variable Name = Length Record Position 
AANAME$ 25 1 to 25 
ABAD DR$ 25 26 to 50 
AC CITY$ 15 51 to 65 
AD STE$ 2 66 to 67 
AEZIP$ 5 68 to 72 
AFPHNE$ 10 73 to 82 
AGCOM1$ 21 83 to 103 
AHCOM2$ 21 104 to 124 
EORmark 125 

The EOR or End-Of-Record indicator is written and controlled by the computer. 
It is included in the record description in case you are going to figure how much 
disk storage space is used. 

When all these variables are combined and written to the disk, the record has 
the following format: 

1 2 3 4 5 

Column 12345678901234567890123456789012345678901234567890 

NNNNNNNNNNNNNNNNNNNNNNNNNAAAAAAAAAAAAAAAAAAAAAAAAA 

6 7 8 9 10 

Column 12345678901234567890123456789012345678901234567890 

CCCCCCCCCCCCCCCSSZZZZZPPPPPPPPPPllllllllllllllllll 

11 12 

Column 1234567890123456789012345 
111222222222222222222222? 
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Program Name 

Program 
Objective 

Instructions for 
Running the 

Program 

where N = name; A = street address; C = city; S = state; Z = ZIP code; 
P = phone number; 1 comment 1; 2 = comment 2; 
? end-of-record marker. 

You should always know how many charar.ters are being written to the disk 
and how the variables are being written out. If you write a record larger than the 
size specified when opening the file, you mess up the EOR marker and have problems 
the next time you try to read the file. 

The Index File CREA TE Index Program 

INDEX FILE CREATE PROG 

Create a label and 100 dummy index records consisting of a five character index 
and a two digit relative record number. 

Note 1: Prior to running any of the programs in the index file system, you MUST 
copy the program from the program disk to a new disk. There is not enough room 
on the example disk to store any text files. 

Note 2: Since all the programs are set up for a single drive system, the disk being 
used MUST be in drive 1 or the values for FDRIVE and PDRIVE must be changed 
in each program. 

To keep the two file CREATE programs as simple as possible, most of the 
responsibility for a successful run has been shifted from the program to the computer 
operator. 

There are several situations which will cause the program to fail to create the 
new file correctly. These conditions were covered in the discussion of the RAN 
ADDR CREATE PROG and are not repeated here. 

Before running the program, you should make sure the file label (INDEX FILE) 
does not exist on the disk. Use the CATALOG command and check to see ifthe label 
exists. If the label exists and you are sure you want to destroy any data that are 
currently in the file, use the DELETE command to remove the file. 

After you have made sure the file does not exist enter 

RUN INDEX FILE CREATE PROG <RETURN> 

As the records are written to the file, both the WRITE command and the contents 
of the record will be displayed on the screen. 



WRITE INDEX FILE.RO 
..... 00 
WRITE INDEX FILE,Rl 
..... 01 
WRITE INDEX FILE,R2 
..... 02 
etc. 
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Program Listing 1000 REM INDEX FILE CREATE PROG 
1010 REM ---------
1020 TEXT : NORMAL : HOME : SPEED= 200 
1030 D$ = CHR$ (4) 
1040 FDRIVE = 1 
1050 FlFILEID$ = "INDEX FILE" 
1060 REM ----
1070 REM CREATE 100 DUMMY INDEX RECORDS 
1080 INDEX$=" ..... " 
1090 REM ----
1100 PRINT D$;"MON I,0,C" 
lllO PRINT D$;"0PEN ";FlFILEID$;",L8,D";FDRIVE 
1120 FOR REC = 0 TO 99 
ll30 PRINT D$;"WRITE 11 ;FlFILEID$; 11 ,R 11 ;REC 
1140 REC$ = STR$ (REC) 
ll50 IF LEN (REC$) < 2 THEN REC$ = "0" + REC$ 
1160 PRINT INDEX$;REC$ 
ll70 NEXT 
ll80 PRINT D$; "CLOSE" 
ll90 PRINT D$;"NOMON I,0,C" 
1200 SPEED= 255 
1210 REM --------------------

Explanation by Detailed explanations by line number follow. 
Line Number 

1020 ... SPEED= 200 
The SPEED instruction is used to slow down the rate at which the records are written 
on the disk. When you slow down the 110 speed, the operator can see the records 
as they are displayed on the screen. If the speed were not slowed down, the records 
would scroll by so fast on the screen that the operator could not read them. 

1110 PRINT D$;"0PEN ";F1FILEID$;" ,L8,D";FDRIVE 
The OPEN instruction allocates two areas in the computer to prepare for handling 
either input from the file or output directed to the file. If the file label does not 
currently exist on the disk, the label is written to the disk directory. 
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For a random file the L (length) parameter is required. The length must be 1 
greater than the number of characters written on the disk. In this case seven char­
acters make up the record: five characters for the index and two characters for the 
relative record number. The file is opened with a length of 8, 1 greater than the size 
of the data making up the record. 

For a more detailed explanation, see the section on the random file CREATE 
program in Chapter 5. 

1120 FOR REC= 0 TO 99 

1130 PRINT D$;"WRITE ";F1FILEID$;",R";REC 

1140 REC$ = STR$ (REC) 

1150 IF LEN (REC$)< 2 THEN REC$= "O" + REC$ 

1160 PRINT INDEX$;REC$ 

1170 NEXT 
Lines 1120 through 1170 are responsible for writing out the 100 dummy index 
records. The important thing to notice is that the WRITE instruction is inside the 
FOR/NEXT loop. Each time through the loop, the value of REC is incremented by 
1. The first time through the loop, relative record 0 is written: the second time, 
relative record 1: third time, relative record 2, etc. 

The WRITE instruction must be executed prior to the PRINT instruction which 
causes the information to be recorded on the disk. 

When the record numbers 0 through 9 are converted to a string format, they 
are only one character long. All the programs are set up to handle a two digit relative 
record number. The IF instruction on line 1150 places a leading 0 in front of the 
single digit numbers so all records are the same length. This instruction may seem 
relatively minor, but NONE of the other programs work correctly with records 0 
through 9 unless it is included. Be sure to use it in any index structure you develop. 

After the lOOth record is written, the FOR/NEXT loop is terminated and the file 
is closed. 

After the program has terminated, you may want to use the CATALOG command 
to list the disk directory and see how many sectors the INDEX FILE takes up. The 
file should take up around 4 sectors. 

8 
* 100 

= 800 
I 256 

= 3.12 

character per record 
number of records on the file 
total number of characters stored 
per sector 
sectors (round to 4, always round up) 
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Program 
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Instructions for 
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Program 
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If you list the directory, you will find that the file actually takes up 5 sectors. 
Four sectors are used for the data and 1 sector for the track/sector index which DOS 
builds for all disk files. 

The Index File CREATE Data Program 

IND ADDR FILE CREATE PROG 

To create a label and 100 dummy records consisting of 124 periods. The dummy 
records serve to allocate space on the disk and to indicate an unused record. 

To keep the two file CREATE programs as simple as possible, most of the respon­
sibility for a successful run has been shifted from the program to the computer 
operator. 

There are several situations which cause the program to fail to create the 
new file correctly. These conditions were covered in the discussion of the RAN 
ADDR CREATE PROG and are not repeated here. 

Before running the program you should make sure the file label (IND ADDR 
FILE) does not exist on the disk. Use the CATALOG command and check to see if 
the label exists. If the label exists and you are sure you want to destroy any data that 
is currently in the file, use the DELETE command to remove the file. 

After you have made sure the file does not exist enter 

RUN IND ADDR FILE CREATE PROG <RETURN> 

After the program starts, each WRITE command and related record will be 
displayed as follows: 

WRITE IND ADDR FILE.RO 

.... ? 
WRITE IND ADDR FILE.Rl 

.... ? 
etc. 
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Program Listing 1000 REM IND ADDR FILE CREATE PROG 
1010 REM 

Explanation by 
Line Number 

1020 TEXT : NORMAL : HOME : SPEED= 255 
1030 D$ = CHR$ (4) 
1040 FDRIVE = 1 
1050 F2FILEID$ = "IND ADDR FILE" 
1060 REM ----
1070 REM CREATE 100 DUMMY RECORDS 
1080 FOR Nl = 1 TO 124 
1090 A1ADDR$ = AlADDR$ + "·" 
1100 NEXT 
1110 REM --
1120 PRINT D$;"MON I,0,C" 
1130 PRINT D$;"0PEN ";F2FILEID$;",L125,D"FDRIVE 
1140 FOR REC = 0 TO 99 
1150 PRINT D$;"WRITE ";F2FILEID$;",R"REC 
1160 PRINT A1ADDR$ 
1170 NEXT 
1180 PRINT D$; "CLOSE" 
1190 PRINT D$;"NOMON I,0,C" 
1200 REM 

1080-1100 Rather than counting out 124 periods within a constant (" ... 124 ... "), lines 1080 
through 1100 use a FOR/NEXT instruction to link 124 periods into one big variable. 

1130 Once more, look at the OPEN instruction. For a random file the L (length) parameter 
is required. The length must be 1 greater than the number of characters which will 
be written to the disk. In this case 124 characters make up the record. The file is 
opened with a length of 125. 

1140-1170 Lines 1140 through 1170 are responsible for writing out the 100 dummy records. 
The important thing to notice is that the WRITE instruction is inside the FOR/NEXT 
loop. Each time through the loop, the value of REC is incremented by 1. The first 
time through the loop, relative record 0 is written; the second time, relative record 
1, third time, relative record 2, etc. 

The WRITE instruction must be executed prior to the PRINT instruction which 
causes the information to be recorded on the disk. 

After the lOOth record is written (relative record 99), the FOR/NEXT loop is 
terminated and the file is closed. 

After the program has terminated you may want to use the CATALOG command 
to list the disk directory and see how many sectors the INDEX FILE takes up. The 
file should take up around 49 sectors. 
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125 
* 100 

= 12,500 
I 256 

= 48.82 

character per record 
number of records on the file 
total number of characters stored 
per sector 
sectors (round to 49, always round up) 
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If you list the directory you will find that the file actually takes up 50 sectors. 
The 1 sector difference represents the single sector used for the track/sector list 
which DOS builds for all disk files. 

The Index File HELLO Program 

IND ADDR HELLO PROG 

To provide a method of transition between the programs making up the INDEX 
ADDRESS SYSTEM. 

For a detailed explanation of the purpose of a HELLO program and how to set 
up the disk, see the SEQ ADDA HELLO PROG and the INITialize instruction. 

Make sure you have run the INDEX FILE CREATE PROG and the IND ADDR FILE 
CREATE PROG before running any of the menu driven programs. Both files must 
exist prior to running any of the programs which access the two files. 

After you are sure that both files exist, run the IND ADDDR HELLO PROG by 
keying in 

RUN IND ADDR HELLO PROG <RETURN> 

The HELLO program will display the following screen: 

SELECT ONE OF THE FOLLOWING: 

1. UPDATE THE ADDRESS FILE. 

2. LIST OR DISPLAY RECORDS. 

3. SEARCH FILE BY INDEX. 

4. QUIT PROCESSING. 

SELECTION DESIRED= ( ? ) 
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Program Listing 

Explanation by 
Line Number 

When you are finished reviewing the code for the HELLO program, enter 1 to 
start execution of the UPDATE program. Since this is the first time you have executed 
the UPDATE program, the file will not contain any valid data. Use the UPDATE 
program to add records to the file. 

See the narrative on IND ADDR UPDATE PROGram for instructions on how to 
enter data. 

1000 REM IND ADDR HELLO PROG 
1010 REM 
1020 TEXT : NORMAL : HOME : SPEED= 255 
1030 D$ = CHR$ (4) 
1040 PDRIVE = 1 
1050 VTAB 5 
1060 PRINT "SELECT ONE OF THE FOLLOWING:" 
1070 PRINT 
1080 PRINT II 1. UPDATE THE ADDRESS FILE." 
1090 PRINT 
1100 PRINT II 2. LIST OR DISPLAY RECORDS." 
1110 PRINT 
1120 PRINT II 3. SEARCH FILE BY INDEX." 
1130 PRINT 
1140 PRINT II 4. QUIT PROCESSING." 
1150 PRINT 
1160 PRINT "SELECTION DESIRE=(?)" 
1170 VTAB 15: HTAB 21 
1180 PRINT CHR$ (8) ; 

1190 GET Xl$; PRINT X;: Xl =val (Xl$) 
1200 IF Xl < 1 OR Xl > 4 THEN 
1210 IF Xl = 4 THEN 1340 
1220 VTAB 23: HTAB 1: INVERSE 
1230 PRINT " LOADING PROGRAM -
1240 NORMAL 
1250 ON Xl GOTO 1280,1300,1320 
1260 GOTO 1170 

1170 

PLEASE WAIT 

1270 REM ----~-~----~-------
1280 PRINT D$;"RUN IND ADDR UPDATE PROG,D"PDRIVE 
1290 REM 
1300 PRINT D$;"RUN IND ADDR LIST PROG,D"PDRIVE 
1310 REM 
1320 PRINT D$;"RUN IND ADDR SEARCH PROG,D"PDRIVE 
1330 REM ~--------------------
1340 HOME 
1350 PRINT "THAT'S ALL FOLKS!" 
1360 END 

II 

The HELLO program is basically the same as the ones used in the sequential and the 
random system. The only difference you might notice is the absence of the dummy 
D$ prior to each DOS command. 

If a PRINT instruction, which Does not end in a semicolon, is used after a GET 
instruction and before the DOS command, the dummy D$ (PRINT) is not necessary. 
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Since the message on line 1230 is printed before any of the DOS commands are 
executed, there should be no problem between using the GET instruction and exe­
cuting the DOS commands. 

The Index File UPDATE Program 

Program Name IND ADDA UPDATE PROG 

Program To provide the user with a method of adding, changing, and deleting records. 
Objective 

Since the index file structure is actually a combination of two related random 
files, it has the advantages of random files. One of the major benefits of the index 
file structure is that records may be read, changed, and rewritten back to the same 
file. Unlike sequential file processing, index file processing does not require the user 
to rewrite the entire file just to change one record. 

System Flowchart of Index File Update Program 

UPDATE 
PROGRAM 

INDEX 
FILE 

KEYBOARD 

DATA 
FILE 

One of the disadvantages of index file processing is that no backup copy is 
created as part of the update process. You should periodically make a backup copy 
of both the index and the data file. 
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Instructions for 
Running the 

Program 

Make sure you have run both the INDEX FILE CREATE PROG and the IND ADDR 
CREATE PROG. If you do not create the two index files correctly, the UPDATE 
program terminates with an END OF DATA error message the first time the program 
tries to read a record. 

Run the program by entering 

RUN IND ADDR HELLO PROG <RETURN> 

After the menu is displayed, enter a 1 to start execution of the UPDATE pro­
gram. the UPATE program uses the following screen: 

ADDRESS FILE UPDATE PROGRAM 

LAST NAME= ( 
NAME = ( 
ADDRESS = ( 
CITY = ( 
STATE = ( 
ZIP CODE = ( 
PHONE = ( 

COMMENT#!= ( 
COMMENT#2= ( 

? SELECTION 

ADD CHANGE DELETE LIST QUIT 

First error message line .... . 
Second error message line ... . 

After the entire screen has been displayed, the cursor is positioned over the 
question mark preceding the word SELECTION. The program then waits for you to 
enter A, C, D, L, or Q. 

After you have entered any acceptable character other than Q, the cursor is 
repositioned to the top of the screen, where the program waits for you to enter the 
five character index used to identify the record being processed. 

Once you enter the index value, the program either searches the index table for 
a matching value or searches the table for an unused area. If you are adding a record, 
the index table is searched for an empty location. If you are adding a record, the 
index table is searched for an empty location. If you are changing or deleting a 
record, the table is searched for a matching index value. 
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Exercise 1: Adding a Record 

To add a record enter A and then an index value (LAST NAME=) from one to five 
characters long. The program searches through the index table looking for an unused 
record. Since this is the first record to be added to the file, the program finds periods 
in the first table position. 

Index Value-i r--Relative Record Number 

First entry unused ..... 00 
..... 01 
..... 02 

To test the ADD logic, execute the following steps: 

1. Enter A in response to the SELECTION message. 
2. Enter JOHNS in response to the LAST NAME= ( message. 
3. All the entries on the screen should be displayed as periods. 
4. Enter 

Name MARY J JOHNSON 
Address = 4444 HIGH STREET 

City = PORTLAND 
State = OR 

ZIP code 01234 
Phone = 717-177-7177 

Comment l = as desired 
Comment2 as desired 

After the last comment entry has been entered or skipped, the record will be 
written to the disk and the cursor repositioned for another selection. 

Exercise 2: Changing a Record 

To change a record you enter C and the index value to be used in searching for a 
matching record. Since more than one record can have the same five character index 
value, the program searches sequentially through the index table until it finds a 
match. Once a match is found, the program displays the record and asks you if it is 
the record you want to change. After looking at the record, if it is not the one you 
want to change, you respond with N for No, and the program continues to search 
for another matching index. If it is the correct record, you respond with Y for Yes, 
and the program allows you to make changes to the record just displayed. 

To test the logic for changing a record, execute the following two sequences 
of instructions. 

First, change a record with existing data. 
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1. Enter C in response to the SELECTION message. 
2. Enter JOHNS in response to the LAST NAME= ( message. 
3. All the entries on the screen will be displayed as previously entered. On the 

last two lines of the screen a message will be displayed asking you if this is the 
record you want to change. In response to the question, key in Y for Yes. 

4. Change any or all of the fields, but remember that if you want to change a field 
you must reenter the entire field even if only part of the field is incorrect. 

If you change the last name, you should also change the five character index. 
After the last field is entered, the record will be rewritten to the disk and the 

cursor repositioned for another selection. 
Next, attempt to change a record that does not exist. 

1. Enter C in response to the SELECTION message. 
2. Enter JOHNS in response to the LAST NAME= ( message. 
3. All the entries on the screen will be displayed as previously entered. On the 

bottom two lines of the screen a message is displayed asking you if this is the 
record you want to change. In response to the question, key in N for No. 

4. After you have rejected the current record, a second message will be displayed 
indicating that the record you are searching for does not exist. In response to 
the last message, press the space bar, and the program will continue. 

Exercise 3: Deleting a Record 

To delete a record you enter D and the index value to be used in searching for a 
matching record. Since more than one record can have the same five character index 
value, the program searches sequentially through the index table until it finds a 
match. Once a match is found, the program displays the record and asks you if it is 
the record you want to delete. If the record is not the one you want to delete, you 
respond with N (No), and the program continues to search for another matching 
index. Once the record you want to delete is found and you enter Y to indicate it is 
the correct record, a second message is displayed. The second message asks you if 
you are sure you want to delete the record. This gives you one last chance to change 
your mind and exit the DELETE ROUTINE. 

To test the logic for deleting a record: 

1. Enter Din response to the SELECTION message. 
2. Enter JOHNS in response to the LAST NAME= ( message. 
3. All the entries on the screen will be displayed as previously entered. On the 

bottom two lines of the screen a message will be displayed asking you if this 
is the record you want to delete. In response to this question, key in Y for Yes. 

4. On the bottom two lines of the screen a second message will be displayed 
asking you if you are sure this is the record you want deleted. To delete the 
record, enter Y. To avoid deleting the record, press any other key. 
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Since we will want to list this record later, press any key other than Y. The 
screen will be cleared and the cursor repositioned for the next transaction. 

Exercise 4: Listing a Record 

To list a record you enter L and the index value to be used in searching for a matching 
record. Since more than one record can have the same five character index value, 
the program searches sequentially through the index table until it finds a match. 
Once a match is found, the program displays the record and asks if it is the record 
you want. After looking at the record, if it is not the one you want, respond with N 
(No), and the program continues to search for another matching index value. Once 
the record you want listed is found, do not enter Y until you are finished with the 
record. Once you are done, enter Y, and the program sets up the screen for the next 
transaction. 

To list a record enter L and the index value to be used in searching the index 
table. 

1. Enter L in response to the SELECTION message. 
2. Enter JOHNS in response to the LAST NAME= ( message. 
3. All the entries on the screen will be displayed as previously entered. On the 

bottom two lines of the screen a message will be displayed asking you if this 
is the record you want to list. Before entering Y, view the record, as it will be 
erased once the Y is entered. 

Enter Y to terminate the listing operation. The screen will be cleared and the cursor 
repositioned for the next transaction. 

Exercise 5: Quit Processing 

Prior to running the LIST or SEARCH program, make sure you add several records 
to the file. If you do not add records to the file, there will be no records for the 
listing program to display. 

To terminate the program, enter 0. The HELLO program will be executed, 
allowing you to make another program selection. 

Program Listing 1000 REM IND ADDR UPDATE PROG 
1010 REM ---------
1020 CLEAR :Gl = PEEK (116) * 256 + PEEK (115) - 40 :GA$ 

"12345678901234567890" + "12345678901234567890" 
1030 REM ------
1040 REM DRIVE ROUTINE 
1050 GOSUB 3590: REM BEGINNING 
1060 GOSUB 1290: REM MAIN MOD 
1070 GOTO 4030: REM END MODULE 
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1080 REM ---------
1090 REM GET SUBROUTINE 
1100 IF G3 = 0 THEN GOSUB 1250 
1110 G3 = Gl + GA - 1: FOR G2 = Gl TO G3: POKE G2,32: NEXT G2 = Gl 
1120 CALL 768:GB = PEEK (775) - 128: IF GB = 08 THEN 1190 
1130 IF GB = 13 THEN 1210 
1140 IF GB= 21 THEN PRINT CHR$ (PEEK (G2));: GOTO 1170 
1150 IF GB = 44 OR GB = 58 OR GB < 32 THEN 1120 
1160 PRINT CHR$ (GB);: POKE G2,GB 
1170 G2 = G2 + 1: IF G2 > G3 THEN 1240 
l180 GOTO l120 
1190 G2 = G2 - 1: IF G2 < Gl THEN G2 = Gl: GOTO 1120 
1200 PRINT CHR$ (8);: GOTO 1120 
1210 IF Gl = G2 THEN 1230 
1220 FOR GC = G2 TO G3: PRINT II";: NEXT 
1230 FOR GC = G2 TO G3: POKE GC,32: NEXT 
1240 GB$= LEFT$ (GA$,GA):GC = G2 - Gl: RETURN 
1250 POKE 768,32: POKE 769,12: POKE 770,253: POKE 771,141: 

POKE 772,07: POKE 773,03: POKE 774,96: RETURN 
1260 REM 
1270 REM 
1280 REM MAIN ROUTINE 
1290 VTAB LB: HTAB 1: INVERSE : PRINT " ? SELECTION" 

TAB( 38) "";:NORMAL: HTAB 12: GET X2$: PRINT X2$ 
1300 IF X2$ = "Q" THEN 1380 
1310 GOSUB 3490: REM CHECK MEMORY SPACE 
1320 GOSUB 2680: REM CLEAR SCREEN 
1330 IF X2$ = "A" THEN GOSUB 1460: GOTO 1290 
1340 IF X2$ = "C" THEN GOSUB 1730: GOTO 1290 
1350 IF X2$ = "D" THEN GOSUB 2170: GOTO 1290 
1360 IF X2$ = "L" THEN GOSUB 2410: GOTO 1290 
1370 GOTO 1290 
1380 RETURN 
1390 REM ------------
1400 REM SEARCH INDEX 
1410 N2 = 100: FOR Nl =REC TO 99: IF LEFT$ (INDEX$(Nl),5) = 

KEY$ THEN REC$= RIGHT$ (INDEX$(Nl),2):N2 = Nl:Nl = 100 
1420 NEXT 
1430 RETURN 
1440 REM ---:---
1450 REM ADD ROUTINE 
1460 REC= 0: KEY$=" ..... ": GOSUB 1410 
1470 IF N2 > 99 THEN GOSUB 3240: GOTO 1700 
1480 REC = VAL (REC$) 
1490 VTAB LO: HTAB 12: GALEGTH = 5: GOSUB 1090 
1500 IF LEFT$(GBANSWER$,l) = II II THEN 1490 
1510 KEY$ = GBANSWER$: INDEX$(N2) = KEY$ + REC$ 
1520 GOSUB 2800: REM READ DISK 
1530 GOSUB 2960: REM WRITE SCR 
1540 GALEGTH = 25: VTAB Ll: HTAB 12: GOSUB 1090: IF LEFT$ 

(GBANSWER$,l) = II II THEN 1540 
1550 AANAME$ = GBANSWER$ 
1560 VTAB L2: HTAB 12: GOSUB 1090:ABADDR$ = GBANSWER$ 
1570 GALEGTH = 15: VTAB L3: HTAB 12: GOSUB 1090:ACCITY$ = GBANSWER$ 
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1580 GALEGTH = 2: VTAB L4: HTAB 12: GOSUB 1090:ADSTE$ = GBANSWER$ 
1590 GALEGTH = 5: VTAB L5: HTAB 12: GOSUB 1090: GOSUB 3320: 

IF Xl$ = "N" THEN 1590 
lGOO AEZIP$ = GBANSWER$ 
lGlO GALEGTH = 3: VTAB LG: HTAB 12: GOSUB 1090: GOSUB 3320: 

IF Xl$ = "N" THEN lGlO 
1G20 AFPHNE$ = GBANSWER$ 
1G30 HTAB lG: GOSUB 1090: GOSUB 3320: IF Xl$ = "N" THEN 1G30 
1G40 AFPHNE$ = AFPHNE$ + GBANSWER$ 
1G50 GALEGTH = 4: HTAB 20: GOSUB 1090: GOSUB 3320: IF Xl$ = 

'N" THEN 1G50 
lGGO AFPHNE$ = AFPHNE$ + GBANSWER$ 
1G70 GALEGTH = 21: VTAB L7: HTAB 12: GOSUB 1090:AGCOM1$ = GBANSWER$ 
1G80 VTAB L7 + 1: HTAB 12: GOSUB 1090:AHCOM2$ = GBANSWER$ 
1G90 GOSUB 25GO: REM WRITE DISK 
1700 RETURN 
1710 REM ------------------
1720 REM CHANGE ROUTINE 
1730 VTAB LO: HTAB 12:GALEGTH = 5: GOSUB 1090 
1740 IF LEFT$(GBANSWER$,l) =" " THEN 1730 
1750 KEY$ = GBANSWER$ 
17GO REC = 0 
1770 IF REC > 99 THEN GOSUB 3070: GOTO 2140 
1780 GOSUB 1410: REM SEARCH INDEX 
1790 IF N2 > 99 THEN GOSUB 3070: GOTO 2140 
1800 REC = VAL (REC$) 
1810 GOSUB 2800: REM READ DISK 
1820 GOSUB 29GO: REM WRITE SCR 
1830 GOSUB 3150: REM MESSAGE 
1840 IF Xl$ = "N" THEN REC = REC + 1: GOTO 1770 
1850 VTAB LO: HTAB 12: GALEGTH 5: GOSUB 1090: IF GCCHAR 

0 THEN 1880 
18GO IF LEFT$(GBANSWER$,l) =" "THEN 1850 
1870 INDEX$(N2) = GBANSWER$ + REC$ 
1880 GALEGTH = 25: VTAB Ll: HTAB 12: GOSUB 1090: IF GCCHAR 

0 THEN 1910 
1890 IF LEFT$ (GBANSWER$,l) =" "THEN 1880 
1900 AANAME$ = GBANSWER$ 
1910 VTAB L2: HTAB 12: GOSUB 1090: IF GCCHAR = 0 THEN 1930 
1920 ABADDR$ = GBANSWER$ 
1930 GALEGTH = 15: VTAB L3: HTAB 12: GOSUB 1090: IF GCCHAR 

0 THEN 1950 
1940 ACCITY$ = GBANSWER$ 
1950 GALEGTH = 2: VTAB L4: HTAB 12: GOSUB 1090: IF GCCHAR 

0 THEN 1970 
19GO ADSTE$ = GBANSWER$ 
1970 GALEGTH = 5: VTAB L5: HTAB 12: GOSUB 1090: IF GCCHAR 

0 THEN 2000 
1980 GOSUB 3320: IF Xl$ = "N" THEN 1970 
1990 AEZIP$ = GBANSWER$ 
2000 GALEGTH = 3: VTAB LG: HTAB 12: GOSUB 1090: IF GCCHAR 

0 THEN 2030 
2010 GOSUB 3320: IF Xl$ = "N" THEN 2000 
2020 AFPHNE$ = GBANSWER$ +RIGHT$ (AFPHNE$,7) 
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2030 HTAB 16: GOSUB 1090: IF GCCHAR = 0 THEN 2060 
2040 GOSUB 3320: IF Xl$ = "N" THEN 2030 
2050 AFPHNE$ = LEFT$ (AFPHNE$,3) + GBANSWER$ + RIGHT$(AFPHNE$,4) 
2060 GALEGTH = 4: HTAB 20 : GOSUB 1090 : IF GCCHAR = 0 THEN 2090 
2070 GOSUB 3320: IF Xl$ = "N" THEN 2060 
2080 AFPHNE$ = LEFT$ (AFPHNE$,6) + GBANSWER$ 
2090 GALEGTH = 21: VTAB L7: HTAB 12: GOSUB 1090: IF GCCHAR 

0 THEN 2110 
2100 AGCOM1$ GBANSWER$ 
2110 VTAB L7 + 1: HTAB 12: GOSUB 1090: IF GCCHAR 0 THEN 2130 
2120 AHCOM2$ = GBANSWER$ 
2130 GOSUB 2560: REM WRITE DISK 
2140 RETURN 
2150 REM -------------------
2160 REM DELETE ROUTINE 
2170 GALEGTH = 5: VTAB LO: HTAB 12: GOSUB 1090 
2180 IF LEFT$ (GBANSWER$,l) II II THEN 2170 
2190 KEY$ = GBANSWER$ 
2200 REC = 0 
2210 IF REC > 99 THEN GOSUB 3070: GOTO 2380 
2220 GOSUB 1410: REM SEARCH INDEX 
2230 IF N2 > 99 THEN GOSUB 3070: GOTO 2380 
2240 REC = VAL (REC$) 
2250 GOSUB 2800: REM READ DISK 
2260 GOSUB 2960: REM WRITE SCR 
2270 GOSUB 3150: REM MESSAGE 
2280 IF Xl$ = "N" THEN REC= REC + 1: GOTO 2210 
2290 VTAB L9: HTAB 1: INVERSE 
2300 PRINT "ARE YOU SURE? ENTER Y TO DELETE THE " 
2310 PRINT "RECORD. ANY OTHER KEY TO KEEP RECORD"; 
2320 GET Xl$ 
2330 VTAB L9: HTAB 1: NORMAL 
2340 PRINT TAB( 39)" II 

2350 PRINT TAB( 39)" 11 ; 

2360 REM 
2370 IF Xl$ = "Y" THEN INDEX$(REC) 
2380 RETURN 
2390 REM ----------------------
2400 REM LIST ROUTINE 

II 
II + REC$: GOSUB 2560 

2410 VTAB LO: HTAB 12: GALEGTH = 5: GOSUB 1090 
2420 IF LEFT$ (GBANSWER$,l) = II II THEN 2410 
2430 KEY$ = GBANSWER$ 
2440 REC = 0 
2450 IF.REC> 99 THEN GOSUB 3070: GOTO 2530 
2460 GOSUB 1410: REM SEARCH INDEX 
2470 IF N2 > 99 THEN GOSUB 3070: GOTO 2530 
2480 REC = VAL (REC$) 
2490 GOSUB 2800: REM READ DISK 
2500 GOSUB 2960: REM WRITE SCR 
2510 GOSUB 3150: REM MESSAGE 
2520 IF Xl$ = "N" THEN REC = REC + 1: GOTO 2450 
2530 RETURN 
2540 REM -------------
2550 REM WRITE ON DISK 



2560 VTAB 1: HTAB 39 
2570 PRINT D$ 
2580 PRINT D$;"WRITE ";F2FILEID$;",R";REC 
2590 IF X2$ = 11 D11 THEN PRINT RlRESET$: GOTO 2610 
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2600 PRINT AANAME$;ABADDR$;ACCITY$;ADSTE$;AEZIP$;AFPHNE$;AGCOM1$; 
AHCOM2$ 

2610 PRINT D$;"WRITE ";FlFILEID$; 11 ,R11 ;REC 
2620 PRINT INDEX$(REC) 
2630 PRINT D$ 
2640 REM 
2650 RETURN 
2660 REM --------------------
2670 REM CLEAR SCREEN 
2680 VTAB LO: HTAB 12: PRINT II II 

2690 VTAB Ll: HTAB 12: PRINT TAB( 36) 11 11 

2700 VTAB L2: HTAB 12: PRINT TAB( 36)" 11 

2710 VTAB L3: HTAB 12: PRINT TAB( 26)" 11 

2720 VTAB L4: HTAB 12: PRINT II II 

2730 VTAB L5: HTAB 12: PRINT II II 

2740 VTAB L6: HTAB 12: PRINT " 11 

2750 VTAB L7: HTAB 12: PRINT TAB( 32)" 11 

2760 VTAB L7 + 1: HTAB 12: PRINT TAB( 32)" " 
2770 RETURN 
2780 REM ------------------
2790 REM READ DISK 
2800 VTAB 1: HTAB 39 
2810 PRINT D$ 
2820 PRINT D$; 11 READ ";F2FILEID$; 11 ,R11 ;REC 
2830 INPUT AlADDR$ 
2840 PRINT D$ 
2850 AANAME$ = LEFT$ (AlADDR$,25) 
2860 ABADDR$ = MID$ (AlADDR$,26,25) 
2870 ACCITY$ =MID$ (AlADDR$,51,15) 
2880 ADSTE$ = MID$ (AlADDR$,66,2) 
2890 AEZIP$ = MID$ (AlADDR$,68,5) 
2900 AFPHNE$ =MID$ (AlADDR$,73,10) 
2910 AGCOM1$ = MID$ (AlADDR$,83,21) 
2920 AHCOM2$ = RIGHT$ (AlADDR$.21) 
2930 RETURN 
2940 REM ----------------
2950 REM WRITE ON SCREEN 
2960 VTAB Ll: HTAB 12: PRINT AANAME$ 
2970 VTAB L2: HTAB 12: PRINT ABADDR$ 
2980 VTAB L3: HTAB 12: PRINT ACCITY$ 
2990 VTAB L4: HTAB 12: PRINT ADSTE$ 
3000 VTAB L5: HTAB 12: PRINT AEZIP$ 
3010 VTAB L6: HTAB 12: PRINT LEFT$ (AFPHNE$,3) "-" MID$ (AFPHNE$, 

4,3) 11 - 11 RIGHT$ (AFPHNE$,4) 
3020 VTAB L7: HTAB 12: PRINT AGCOM1$ 
3030 VTAB L7 + 1: HTAB 12: PRINT AHCOM2$ 
3040 RETURN 
3050 REM ----------------
3060 REM REC NOT FOUND MESSAGE 
3070 VTAB L9: HTAB 1: INVERSE 
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3080 PRINT "RECORD NOT ON FILE 
3090 PRINT "PRESS THE SPACE BAR TO TRY AGAIN 
3100 GET Xl$: IF Xl$ < > II II THEN 3100 

II ... 
3110 VTAB L9: HTAB 1: NORMAL : PRINT TAB( 39)" 11 • PRINT TAB( 39)" 11 • 

3120 RETURN 
3130 REM -·---------
3140 REM IS THIS REC MESSAGE 
3150 VTAB L9: HTAB 1: INVERSE 
3160 PRINT "IS THIS THE RECORD YOU WANTED? 
3170 PRINT "ENTER Y (YES) OR N (NO) 
3180 GET Xl$: IF Xl$ = "Y" OR Xl$ = "N" THEN 3200 
3190 GOTO 3180 

II 

II• . 
3200 VTAB L9: HTAB 1: NORMAL : PRINT TAB( 39)" 11 : PRINT TAB( 39)" "; 
3210 RETURN 
3220 REM 
3230 REM FILE FULL MESSAGE 
3240 VTAB L9: HTAB 1: INVERSE: SPEED= 100 
3250 PRINT "THE ADDRESS FILE IS FULL-REC'S MUST BE" 
3260 PRINT "DELETED BEFORE ANY MORE CAN BE ADDED. 11 • 

3270 FOR Nl = 1 TO 10: CALL - 1052: NEXT 
3280 VTAB L9: HTAB 1: NORMAL 
3290 PRINT TAB( 39)" ": PRINT TAB 39)" 11 •• SPEED= 255 
3300 RETURN 
3310 REM--------------
3320 REM NUMERIC EDIT 
3330 REM SPACES OR NUMBERS ONLY 
3340 N2 = LEN (GBANSWER$) 
3350 Xl$ = "Y" 
3360 FOR Nl = 1 TO N2 
3370 IF MID$ (GBANSWER$,Nl,l) < > II II THEN Xl$ = "N": Nl = N2 
3380 NEXT 
3390 IF Xl$ = "Y" THEN 3460 
3400 Xl$ = "Y" 
3410 FOR Nl = 1 TO N2 
3420 IF MID$ (GBANSWER$.Nl,l) < "0" OR MID$ (GBANSWER$,Nl,l) 

> "9" THEN Xl$ = "N": Nl = N2 
3430 NEXT 
3440 IF Xl$ = "Y" THEN 3460 
3450 FOR Nl = 1 TO 30: N2 =PEEK ( - 16336): NEXT 
3460 RETURN 
3470 REM 
3480 REM FREE MEMORY ROUTINE 
3490 STARTING= PEEK (112) * 256 +PEEK (111): IF STARTING> 

17000 THEN 3560 
3500 VTAB L9: HTAB 1: INVERSE 
3510 PRINT " FREEING MEMORY - PLEASE WAIT" TAB( 38)" " 
3520 STARTING = FRE (O) 
3530 PRINT" DONE - PRESS SPACE BAR TO CONTINUE ";: NORMAL 
3540 GET Xl$: IF Xl$ < > II II THEN 3540 
3550 VTAB L9: HTAB 1: PRINT TAB( 39)" ": PRINT TAB( 39)" 11 • 

3560 RETURN 
3570 REM 
3580 REM BEGINNING ROUTINE 



3590 TEXT : NORMAL : HOME : SPEED= 255 
3600 D$ = CHR$ (4) 
3610 FDRIVE = l:PDRIVE = 1 
3620 FlFILEID$ = "INDEX FILE" 
3630 F2FILEID$ = "IND ADDR FILE" 
3640 DIM INDEX$(99) 
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3650 LO = 3:Ll = 5:L2 = 6:L3 = 7:L4 = 8:L5 = 9:L6 = 10:L7 = 
12:L8 = 17:L9 = 23 

3660 FOR Nl = 1 TO 124:RlRESET$ = RlRESET$ + ".": NEXT 
3670 HOME : PRINT "OPENING FILES AND LOADING INDEX TABLE." 
3680 PRINT D$ 
3690 PRINT D$;"0PEN 11 ;FlFILEID$; 11 ,L8,D";FDRIVE 
3700 FOR REC = 0 TO 99 
3710 VTAB 12: HTAB 15: PRINT "REC = ";REC 
3720 PRINT D$;"READ 11 ;FlFILEID$; 11 ,R11 ;REC 
3730 INPUT INDEX$(REC) 
3740 PRINT D$ 
3750 NEXT 
3760 PRINT D$;"0PEN ";F2FILEID$;",Ll25,D";FDRIVE 
3770 PRINT D$ 
3780 REM ---------
3790 REM PRINT SCREEN IMAGE 
3800 HOME 
3810 PRINT II 

3820 VTAB LO 
ADDRESS FILE UPDATE PROGRAM" 

3830 PRINT "LAST NAME=( 
3840 VTAB Ll 
3850 PRINT "NAME =(" 
3860 PRINT "ADDRESS =(" 
3870 PRINT "CITY =(" 
3880 PRINT "STATE =( 

)" 

SPC( 25)")" 
SPC( 25)")" 
SPC( 15)")" 
)" 

)" 3890 PRINT "ZIP CODE =( 
3900 PRINT "PHONE =( 
3910 VTAB L7 

)" 

3920 PRINT "COMMENT#l=(" SPC( 21)")" 
3930 PRINT 11 COMMENT#2=( 11 SPC( 21)")" 
3940 VTAB LB + 2 
3950 INVERSE PRINT "A";: 
3960 INVERSE PRINT "C";: 
3970 INVERSE PRINT "D";: 
3980 INVERSE PRINT "L";: 
3990 INVERSE PRINT "Q";: 
4000 RETURN 
4010 REM 
4020 REM ENDING ROUTINE 
4030 PRINT D$ 

NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 

4040 PRINT D$;"CLOSE ";FlFILEID$ 
4050 PRINT D$;"CLOSE ";F2FILEID$ 
4060 HOME 

PRINT "DD 
PRINT "HANGE 
PRINT "ELETE 
PRINT "!ST 
PRINT "UIT" 

4070 PRINT D$;"RUN IND ADDR HELLO PROG,D"PDRIVE 
4080 REM 
4090 REM ___ , 

... . ... ... . ... . 
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Cross Reference Listing 

Variable names used with the address record: 

A1$ 2830, 2850, 2860, 2870, 2880, 2890, 2900, 2910, 2920 
AA$ 1550, 1900, 2600, 2850, 2960 
AB$ 1560, 1920, 2600, 2860, 2970 
AC$ 1570, 1940, 2600, 2870, 2980 
AD$ 1580, 1960, 2600, 2880, 2990 
AE$ 1600, 1990, 2600, 2890, 3000 
AF$ 1620, 1640, 1660, 2020, 2050, 2080, 2600, 2640, 2900, 3010 
AG$ 1670, 2100, 2600, 2910, 3020 
AH$ 1680, 2120, 2600, 2920, 3030 

Variable names used with the disk commands: 

D$ 2570, 2580, 2610, 2630, 2810, 2820, 2840, 3600, 3680, 3690, 3720, 3740, 
3760, 3770,4030,4040,4050,4070 

F1$ 2610, 3620, 3690, 3720,4040 
F2$ 2580, 2820, 3630, 3760,4050 
FD 3610,3690,3760 
PD 3610, 4070 

Variable names used with the GET subroutine: 

GA 1110, 1240, 1490, 1540, 1570, 1580, 1590, 1610, 1650, 1670, 1730, 1850, 
1880, 1930, 1950, 1970, 2000, 2060, 2090, 2170, 2410 

GB$ 1240, 1500, 1510, 1540, 1550, 1560, 1570, 1580, 1600, 1620, 1640, 1660, 
1670, 1680, 1740, 1860, 1870, 1890, 1900, 1920, 1940, 1960, 1990, 2020, 
2050, 2080, 2100, 2120, 2180, 2190, 2420, 2430, 3340, 3370, 3420 

GC 1220, 1230, 1240, 1850, 1880, 1910, 1930, 1950, 1970, 2000, 2030, 2050, 
2090, 2110 

Variable names used with index table: 

IN$( 1410, 1510, 1870, 2370, 2620, 3640, 3730 
KE$ 1410, 1460, 1510, 1750, 2190, 2430 

Variable names used with displaying data on the screen: 

LO 1490, 1730, 1850, 2170, 2410, 2680,3650, 3820 
L1 1540, 1880, 2690, 2960, 3650, 3840 
L2 1560. 1910, 2700, 2970, 3650 
L3 1570, 1930, 2710, 2980, 3650 
L4 1580, 1950, 2720, 2990, 3650 
L5 1590, 1970, 2730, 3000, 3650 
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L6 1610,2000, 2740, 3010, 3650 
L7 1670, 1680, 2090,2110,2750,2760, 3020,3030, 3650,3910 
LS 1290,3650, 3940 
L9 2290,2330,2360,3070, 3110, 3150, 3200,3240, 3280, 3500, 3550, 3650 
R1$ 2590,3660 
RE 1410, 1460, 1480, 1760, 1770, 1800, 1840, 2200, 2210, 2240, 2280, 2370, 

2440, 2450, 2480,2520, 2580, 2610, 2820, 3700, 3710,3720, 3730 
RE$ 1410, 1480, 1510, 1800, 1870,2240, 2370,2480 

Variable names used for general GET instruction in response to screen messages and 
for general counting in FOR/NEXT operations: 

N1 1410, 3270, 3360, 3370, 3410,3420, 3450, 3660 
N2 1410, 1470, 1510, 1790, 1870, 2230, 2470, 3340, 3360, 3370 3410, 3420, 

3450 
X1$ 1590, 1610, 1630, 1650, 1840, 1980, 2010, 2040, 2070, 2280, 2320, 2370, 

2520, 3100, 3180, 3350, 3370, 3390, 3400, 3420, 3440,3540 
X2$ 1290, 1300, 1330, 1340, 1350, 1360,2590 

Explanation by Detailed explanations by line number follow. 
Line Number 

1040-1070 The DRIVE ROUTINE consists of the same basic instruction group as in all the 
example programs. 

1 080 REM ----------------------

1090 REM GET SUBROUTINE 
The GET subroutine is explained in detail in Chapter 3 of Section II. 

1270 REM ----------------------

1280 REM MAIN ROUTINE 

1290 VTAB LS: HTAB 1: INVERSE : PRINT" 7 SELECTION"TAB( 3S) 
" ";:NORMAL: HTAB 12: GET X2$: PRINT X2$ 

... 
1300 IF X2$ = "Q" THEN 13SO 

1310 GOSUB 3490: REM CHECK MEMORY SPACE 
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1320 GOSUB 2680: REM CLEAR SCREEN 

1330 IF X2$ = "A" THEN GOSUB 1460: GOTO 1290 

1340 IF X2$ = "C" THEN GOSUB 1730: GOTO 1290 

1350 IF X2$ = "D" THEN GOSUB 2170: GOTO 1290 

1360 IF X2$ = "L" THEN GOSUB 2410: GOTO 1290 

1370 GOTO 1290 

1380 RETURN 
Lines 1270 through 1380 of the MAIN ROUTINE are responsible for the following: 

1. Displaying a message and accepting a response from the operator 
2. Clearing memory between each record 
3. Clearing the screen 
4. Executing the routine corresponding to the processing code entered by the 

operator 

One part you may want to review is the subroutine for clearing memory. The 
reason and the logic were explained in the RAN ADDA UPDATE PROG (seep. 398). 

1390 REM ----------------------

1400 REM SEARCH INDEX 

1410 N2 = 100: FOR N1 =REC TO 99: IF LEFT$ (INDEX$(N1),5) = KEY$ THEN REC$ 
= RIGHT$ (INDEX$(N1),2):N2 = N1 :N1 = 100 

1420 NEXT 

1430 RETURN 
As part of the BEGINNING ROUTINE logic, the index file is read and loaded into 
the table called INDEX$(number). Once an index value is entered by the operator, 
this subroutine searches the table to find a matching value and the related record 
number. 
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Line 1410 contains a number of instructions. The first instruction sets N2 equal 
to 100. N2 serves as a switch after returning from the subroutine. If N2 still has a 
value of 100 after the SEARCH INDEX ROUTINE is done, this indicates that no 
matching index was found. If the value of N2 is changed during the search, this 
indicates that a match was found. The new value of N2 points to the matching entry 
within the index table. 

The second instruction on line 1410 starts a FOR/NEXT loop. You may wonder 
why there are so many instructions on line 1410, while the NEXT instruction is on 
a line by itself. To make the SEARCH INDEX ROUTINE work faster, as many 
instructions as possible were put on one line. But since the FOR/NEXT loop includes 
an IF instruction, the entire loop cannot be put on one line. Whenever a FOR/NEXT 
instruction includes an IF, it must be written on two or more lines, and the keyword 
NEXT should not be part of the IF instruction. 

The FOR/NEXT loop searches through the table until either a match is found 
or the entire table has been searched. If a match is found, REC$ is set equal to the 
relative record number located in the right two digits of the index record. After the 
relative record number is found, the variables N2 and N1 are reset. N2 is set equal 
to the location of the index within the table. N1 is set equal to 100 in order to 
terminate the FOR/NEXT loop. 

FOR N1 = REC TO 99: 
IF LEFT$ (INDEX$(N1),5) = KEY$ 

THEN REC$= RIGHT$ (INDEX$(N1),2): 
N2 = N1: 
N1 = 100 

NEXT 

If no matching index value is found, N2 remains at 100, indicating that the 
index value does not exist within the program. 

1440 REM ----------------------

1450 REM ADD ROUTINE 

1460 REC = O: KEY$ = " ..... ": GOSUB 1410 

1470 IF N2 > 99 THEN GOSUB 3240: GOTO 1700 

1480 REC= VAL (REC$) 

1490 VTAB LO: HTAB 12: GALEGTH = 5: GOSUB 1090 
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1500 IF LEFT$(GBANSWER$,1) =II "THEN 1490 

1510 KEY$ = GBANSWER$: INDEX$(N2) = KEY$ + REC$ 

1520 GOSUB 2800: REM READ DISK 

1530 GOSUB 2960: REM WRITE SCR 

1540 GALEGTH = 25: VTAB L 1: HTAB 12: GOSUB 1090: IF LEFT$ (G BANSWER$, 1) 
= II II THEN 1540 

1550 AANAME$ = GBANSWER$ 

1560 VTAB L2: HTAB 12: GOSUB 1090:ABADDR$ = GBANSWER$ 

1570 GALEGTH = 15: VTAB L3: HTAB 12: GOSUB 1090:ACCITY$ = GB ANSWER$ 

1610 GALEGTH = 3: VTAB L6: HTAB 12: GOSUB 1090: GOSUB 3320: IF X1$ = "N" 
THEN 1610 

1620 AFPHNE$ = GBANSWER$ 

1690 GOSUB 2560: REM W~ITE DISK 

1700 RETURN 

1460 REC = O: KEY$ = " ..... ": GOSUB 1410 
When a record is added to the file, an unused record location must be found. In 
order to find an unused area, the variable REC is given a starting value of zero. REC 
is used in the FOR/NEXT loop of the SEARCH INDEX ROUTINE to indicate the 
position within the table where the search is to begin. 

1410 N2 = 100: FOR N1 = REC TO 99 ... 
/\/\/\ 

For the ADD ROUTINE the table is always searched starting at the first entry. 
In the CHANGE ROUTINE, the DELETE ROUTINE, and the LIST ROUTINE, the point 
at which the table is searched varies depending on whether or not a previous match 
has already been found. 
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After REC is initialized, the variable KEY$ is set equal to the dummy value 
used on the index file (five periods). The five periods are compared with the indexes 
in the table until an unused record location is found. 

1470 After logic flow returns from the SEARCH INDEX ROUTINE the value of N2 is 
checked to see if it is greater than 99. If N2 is greater than 99, it indicates that there 
were no unused record locations and the file is full. If the file is full, an appropriate 
message is displayed, and the GOTO skips the rest of the ADD ROUTINE. 

1480 If the value of N2 is less than 100, the numeric variable REC is set equal to the 
relative record number which was located in the table. Remember, REC$ is used 
when printing on the screen or disk, and REC is used in the READ/WRITE commands. 

1490 VTAB LO: HTAB 12: GALEGTH = 5: GOSUB 1090 

1500 IF LEFT$(GBANSWER$, 1) = " "THEN 1490 

1510 KEY$ = GBANSWER$: INDEX$(N2) = KEY$ + REC$ 
Lines 1490 through 1510 allow the operator to enter a five character index. The first 
four instructions relate to the use of the GET subroutine. Line 1500 tests the value 
returned to make sure it does not start with a blank. Remember, any record written 
to the disk should not contain leading spaces. 

Line 1510 sets KEY$ equal to the index value and places the new index value 
along with the related record number back into the table. 

For example, when adding the first record, the SEARCH INDEX ROUTINE stops 
at the first entry in the table and returns a value of 

..... 00 

where " ..... " is the dummy index and 00 the relative record number. 
After the index value is correctly entered, line 1510 places the new index into 

the first table location. 

KEY$-i r- REC$ 
JOHNSOO 

where JOHNS is the index value and 00 the relative record number. 

1520-1530 After the index value has been entered, the matching record is read using the relative 
record number retrieved from the table. For the ADD ROUTINE the record read 
should contain all periods, indicating an unused record. Once the record is read, the 
periods are displayed on the screen. ' 
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1540 GALEGTH = 25: VTAB L1: HTAB 12: GOSUB 1090: IF LEFT$ (GBANSWER$,1) 
= II II THEN 1540 

1550 AANAME$ = GBANSWER$ 

1610 GALEGTH = 3: VTAB L6: HTAB 12: GOSUB 1090: GOSUB 3320: IF X1$ = 11N" 
THEN 1610 

1620 AFPHNE$ = GBANSWER$ 
Lines 1490 through 1700 make up the body of the ADD ROUTINE and consist 
basically of the same sequence of instructions. The operator is given a chance to 
enter data for each field. The very first field in the record is checked to make sure 
there are no leading spaces. Numeric fields are edited to make sure the value is 
either all spaces or all numeric (see GOSUB 3320 and IF). 

Once more, the name field is treated differently than the other fields because 
it is the first field in the record. Since the APPLE suppresses leading spaces when 
reading data back from the disk, the program makes sure the operator does not 
include any leading spaces in the name. 

If the operator makes a mistake and starts the name off with a leading space, 
the IF instruction rejects the entry and has the operator start over. 

Other than the instructions for the name the basic sequence of instructions is 
as follows: 

1. Set GALEGTH equal to the length of the field to be read. 
2. Position the cursor on the correct line. 
3. Position the cursor at the correct column. 
4. Execute the GET ~abroutine. 
5. For numeric fields, edit the data entered and test the switch returned by the 

NUMERIC EDIT ROUTINE. 
6. Once past the edit test set a variable equal to the value returned by the GET 

subroutine. 

1690-1700 After all the fields have been entered, the new data is rewritten over the old dummy 
values. Once the record is added, logic flow returns to the main body of the program. 

1710 REM ----------------------

1720 REM CHANGE ROUTINE 

1730 VTAB LO: HTAB 12:GALEGTH = 5: GOSUB 1090 

1740 IF LEFT$(GBANSWER$,1) =II II THEN 1730 
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1750 KEY$= GBANSWER$ 

1760 REC= 0 
Lines 1730 through 1750 allow the operator to enter the five character index. For 
all the processing codes except the A (Add), the first step is to have the operator 
enter the index value corresponding to the record to be read. After the index is 
entered, REC is set equal to zero so the searching process initially starts with the 
first entry in the table. 

1770 Line 1770 has been inserted before the table is searched to handle a unique situation. 
The search process (lines 1770 through 1840) is executed repeatedly until either an 
acceptable match is found or the end of the index table is reached. A match on entry 
99 can occur. If the ninety-ninth entry is not the desired one, the search routine is 
executed again starting at entry 100 (99 + 1 = 100). 

1840 IF X1$ = "N" THEN REC = REC + 1: GOTO 1770 

Whoops! There is no table entry 100. The number is beyond the end of the 
table and if used caused an error message to cancel the program. To prevent this 
from happening, line 1770 checks the value of REC before starting the search. If 
the value is greater than 99, then a message is displayed indicating that the record 
is not on the file, and logic flow exits the CHANGE ROUTINE. 

1770 IF REC > 99 THEN GOSUB 3070: GOTO 2140 No match 

1780 GOSUB 1410: REM SEARCH INDEX 

1790 IF N2 > 99 THEN GOSUB 3070: GOTO 2140 No match 

1800 REC= VAL (REC$) Yes match 

1810 GOSUB 2800: REM READ DISK 

1820 GOSUB 2960: REM WRITE SCR 

1830 GOSUB 3150: REM MESSAGE 

1840 IF X1$ = "N" THEN REC = REC + 1: GOTO 1770 
Lines 1770 through 1840 make up the code which 
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1850 

1. Executes the SEARCH INDEX ROUTINE (GOSUB 1410) 
2. Tests to see if a matching index value was NOT found (IF N2 > 99 THEN 

GOSUB 3070: GOTO 2140) 
3. Reads and displays the matching record 
4. Requests the operator to respond with a Y (Yes) or N (No) indicating whether 

or not the record displayed is the one to be changed 

The GOSUB instruction (line 1780) executes the table SEARCH INDEX ROU­
TINE. After logic flow returns from the routine, the value of N2 is tested. If N2 is 
greater then 99, this indicates that no matching index was found. If no matching 
index was located, a message is displayed (GOSUB 3070), and logic flow exits the 
CHANGE ROUTINE (GOTO 2140). 

If N2 is less than 100, a record is read and the information displayed. Since 
there could be more than one record with the same index, a standard message is 
displayed with each screen. The operator must respond, indicating whether or not 
the record displayed is the one to be processed. 

If the operator enters Y, logic flow continues through the CHANGE ROUTINE. 
If the operator enters N, the value of REC is incremented by 1, and logic flow skips 
to line 1770, where the SEARCH INDEX ROUTINE is executed again. Take some 
time to study the use of the variable REC. Before the first execution of the SEARCH 
INDEX ROUTINE REC is set to 0, the routine starts looking through the table until 
a match is found. Once a match is found, REC contains the table position of the 
matching index. If the operator rejects the record, then the value of REC is incre­
mented by 1 so it points to the table position following the last match. After the 
value of REC has been incremented, the SEARCH INDEX ROUTINE is executed 
again starting with the new value of REC. 

1880 GALEGTH = 25: VTAB L 1: HTAB 12: GOSUB 1090: IF GCCHAR = 0 THEN 1910 

1890 IF LEFT$ (GBANSWER$,1) = " "THEN 1880 

1900 AANAME$ = GBANSWER$ 

2000 GALEGTH = 3: VTAB L6: HTAB 12: GOSUB 1090: IF GCCHAR = 0 THEN 2030 

2010 GOSUB 3320: IF X1$ = "N" THEN 2000 

2020 AFPHNE$ = GBANSWER$ + RIGHT$ (AFPHNE$,7) 
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Lines 1850 through 2140 consist of the instructions for allowing the operator to 
change the current value of any of the fields. 

The points to remember are the following: 

1. For the first variable in the record, make sure there are no leading spaces (lines 
1880 and 1890). 

2. When changes are made, you must test to see if any data were entered or if 
only the return key was pressed (IF GCCHAR = O THEN 1910). 

3. If data are entered, then edit the value to make sure it was entered correctly 
(lines 1890 and 2010). 

4. If the data entered pass the edit test, then set the variable name equal to the 
new value (lines 1900 and 2020). 

Line 2000 through 2080 work with the phone number. Since the field is entered 
in three separate parts, care must be taken to combine the new information with the 
old. It is possible for the operator to change only part of the phone number. 

2130-2140 Once all the changes have been made, the record is rewritten, and logic flow returns 
to the main portion of the program. 

2150 REM ----------------------

2160 REM DELETE ROUTINE 
The first part of the DELETE ROUTINE is the same as the first part of the CHANGE 
ROUTINE. The operator enters the index to be used in searching the file. If a matching 
value is found, the related record is read and displayed. After the record is displayed, 
the operator is given a chance to indicate whether or not this is the record to be 
deleted. 

If the operator indicates that the current record is to be deleted, a second 
message is displayed. The operator is given a second chance to exit the routine and 
keep the record. If the operator presses any key other than Y, the record is not 
deleted. 

If the operator enters Y in response to the second message, the index value in 
the table is set equal to periods, and then both the index and data records are rewritten 
(see related lines 2580, 2590, and 2620). 

2390 REM ----------------------

2400 REM LIST ROUTINE 
The LIST ROUTINE follows the same pattern as the ADD ROUTINE, the CHANGE 
ROUTINE, and the DELETE ROUTINE. 
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2540 REM ----------------------

2550 REM WRITE ON DISK 

2560 VTAB 1: HTAB 39 

2570 PRINT D$ 

2580 PRINT D$;"WRITE ";F2FILEID$;",R";REC 

2590 IF X2$ = "D" THEN PRINT R1RESET$: GOTO 2610 

2600 PRINT AANAME$;ABADDR$;ACCITY$;ADSTE$;AEZIP$;AFPHNE$;AGC 
OM1$;AHCOM2$ 

2610 PRINT D$;"WRITE ";F1FILEID$;",R";REC 

2620 PRINT INDEX$(REC) 
Line 2560 is the program patch which keeps the cursor from erasing a position on 
the screen. Line 2590 or line 2600 writes the new information to the disk. If the 
record is being deleted, line 2590 writes 124 periods on the disk. If data is being 
added or changed, then line 2600 writes the information in one large 124 character 
record. 

Either way, line 2620 writes the new index value back on the index file. 

2680 REM ----------------------

2690 REM CLEAR SCREEN 
This routine does not present any new ideas. See the sequential file UPDATE program 
for a detailed explanation. 

2780 REM ----------------------

2790 REM READ DISK 

2800 VTAB 1: HTAB 39 

2810 PRINT D$ 
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2820 PRINT D$;"READ ";F2FILEID$;",R";REC 

2830 INPUT A1ADDR$ 

2840 PRINT D$ 

2850 AANAME$ = LEFT$ (A1ADDR$,25) 

2930 RETURN 
Lines 2780 through 2930 read the record and break it down into the individual 
variables. 

2940 REM ----------------------

2950 REM WRITE ON SCREEN 

3050 

3060 

3070 

3080 

3090 

3100 

This routine does not present any new ideas. See the sequential file UPDATE program 
for a detailed explanation. 

REM ----------------------

REM REC NOT FOUND MESSAGE 

VTAB L9: HTAB 1: INVERSE 

PRINT "RECORD NOT ON FILE 

PRINT "PRESS THE SPACE BAR TO TRY AGAIN II• . 
GET X1$: IF X1$ <>II II THEN 3100 

3110 VTAB L9: HTAB 1: NORMAL: PRINT TAB( 39)" ":PRINT TAB( 39)" "; 

3120 RETURN 
If the index value entered by the operator is not matched up to an index value in the 
table, the "RECORD NOT ON FILE" message is displayed. After the operator has 
read the message and pressed the space bar, the subroutine returns to the calling 
GOSUB. 

3220 REM ----------------------
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3230 REM FILE FULL MESSAGE 

3240 VTAB L9: HTAB 1: INVERSE: SPEED= 100 

3250 PRINT "THE ADDRESS FILE IS FULL-REC'S MUST BE 

3260 PRINT "DELETED BEFORE ANY MORE CAN BE ADDED. "; 

3270 FOR N1 = 1 TO 10: CALL - 1052: NEXT 

3280 VTAB L9: HTAB 1: NORMAL 

3290 PRINT TAB( 39)" ": PRINT TAB ( 39)" ";:SPEED= 255 

3300 RETURN 
This routine handles the error message differently than previous error routines. The 
INVERSE and SPEED commands are used on line 3240 to attract the operator's 
attention to the message being displayed and to slow the computer down so the 
operator has time to view the message. 

Line 3270 sets up a FOR/NEXT loop which is used to make a beep for 1 second. 
There are two ways to make noise with the APPLE. One is to PEEK memory address 
-16336 within a FOR/NEXT loop, and the other is to CALL -1052. The PEEK 
version makes a very short sound and must be executed many times to be noticeable. 
The CALL -1052 makes a beep for 1/10 of a second. The two sounds are different; 
you should try both of the instructions to see which one you like. 

After the FOR/NEXT instruction is done, line 3290 slowly clears the error 
message and automatically returns to the calling GOSUB. 

This error routine has the advantage of not requiring the operator to respond. 
It has the disadvantage of lilsting a specific length of time and making a noise which 
may embarrass the operator. 

331 0 REM ----------------------

3320 REM NUMERIC EDIT 

3330 REM SPACES OR NUMBERS ONLY 
The NUMERIC EDIT ROUTINE checks GBANSWER$ and returns a code of Y if 
GBANSWER$ contains all spaces or all numbers. If GBANSWER$ does not pass 
the edit test, a code of N is returned. The routine consists of three FOR/NEXT loops. 
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3340 N2 = LEN (GBANSWER$) 

3350 x 1 $ = "Y" 

3360 FOR N1 = 1 TO N2 

3370 IF MID$ (GBANSWER$,N1,1) < >" "THEN X1$ = "N": N1 = N2 

3380 NEXT 

3390 IF X1$ = "Y" THEN 3460 

3400 X1$ = "Y" 
The routine starts off by finding the length GBANSWER$ and initializing the switch 
to a starting value of Y. Then the first FOR/NEXT loop tests every character of 
GBANSWER$ for spaces. If a nonblank character is found, X1$ is set equal to N 
and the FOR/NEXT statement is terminated. 

If the GBANSWER$ contains only spaces, logic flow exits the routine (see line 
3390). If a nonblank character is found, the switch is reset to Y and the second FOR/ 
NEXT instruction is executed. 

3410 FOR N1 = 1 TO N2 

3420 IF MID$ (GBANSWER$,N1, 1) < "O" OR MID$ (GBANSWER$,N1, 1) > "9" THEN 
X1$ = "N": N1 = N2 

3430 NEXT 

3440 IF X1$ = "Y" THEN 3460 

3450 FOR N1 = 1TO30: N2 = PEEK ( - 16336): NEXT 

3460 RETURN 
After the second FOR/NEXT instruction is finished, the switch is tested, and logic 
flow either exits the routine or falls through to line 3450. 

Line 3450 provides a second example of how to make noise with the APPLE. 
The PEEK ( - 16336) instruction is used within the FOR/NEXT instruction to generate 
a short sound with the speaker. 
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3470 REM ----------------------

3480 REM FREE MEMORY ROUTINE 
For an explanation of the FREE MEMORY ROUTINE, see the sequential UPDATE 
program. 

3570 REM ----------------------

3580 REM BEGINNING ROUTINE 

3690 PRINT D$;"0PEN ";F1FILEID$;",L8,D";FDRIVE 

3700 FOR REC = 0 TO 99 

3710 VTAB 12: HTAB 15: PRINT "REC = ";REC 

3720 PRINT D$;"READ ";F1FILEID$;",R";REC 

3730 INPUT INDEX$(REC) 

3740 PRINT D$ 

3750 NEXT 
The BEGINNING ROUTINE is responsible for reading the INDEX FILE and placing 
each record into the INDEX$ table. During this process, line 3710 displays the 
relative record number of each record placed in the table. Displaying the record 
number lets the user sees what is going on and how fast the computer is working. 

3780 REM ----------------------

3790 REM PRINT SCREEN IMAGE 

401 0 REM ----------------------

4020 REM ENDING ROUTINE 
The PRINT SCREEN IMAGE ROUTINE and the ENDING ROUTINE do not present 
any new ideas. See the sequential file UPDATE program for a detailed explanation. 
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The Index File LIST Program. 

IND ADDR LIST PROG 

To provide the user with a method of listing all the records in the address file on the 
screen or printer. 

This example follows the same format as the RAN ADDR LIST PROG except 
that the file is listed by the index value rather than by the entire last name. The IND 
ADDR LIST PROGram 

1. Sorts the records into ascending sequence by the index value, which should be 
the first five characters of the client's last name. 

2. Allows the user either to display the records on the screen or to print a hard 
copy of each record. 

3. Does not use the DRIVE ROUTINE as in previous examples. The coding still 
uses modules and limits the use of the GOTO instruction, but because of the 
nature of the program, logic flow is allowed to simply fall through each module 
as it is executed. 

The IND ADDR LIST PROGram displays one record per screen or prints three 
records per page. When displaying the records, the program pauses after displaying 
each screen and waits for a response from the operator. When printing records, the 
program does not pause. 

The one record screen format is as follows: 

INDEX = ( 
RECORD # = ( 

NAME = ( 
ADDRESS = ( 
CITY = ( 
STATE = ( 
ZIP CODE = ( 
PHONE = ( 

COMMENT#!= ( 
COMMENT#2 = ( 

PRESS Q TO QUIT PROCESSING 
PRESS C TO CONTINUE 
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Instructions for Run the program by entering 
Running the 

Program RUN IND ADDR HELLO PROG <RETURN> 

After the menu is displayed, enter a 2 to start execution of the listing program. 
After the listing program has started, the screen will be cleared and a message 

displayed as follows: 

READING FILE & LOADING TABLE 

REC = ## 

The IND ADDR LIST PROGram only needs to load the index values from the INDEX 
FILE into a table, so the message is not on the screen very long. · 

After all the index values have been read and placed into the table, the values 
are sorted. The length of time it takes the program to sort the indexes depends on 
how many index values were found. If only a few indexes were loaded into the table, 
the sort executes so fast you do not even know it has taken place. But if every record 
on the file contains data, it takes around a minute to sequence the indexes. 

While the records are being sorted, the following screen is displayed: 

SORTING TABLE ENTRIES 

- TAKES ONE MINUTE IF FILE IS FULL -

PASS ## OF ## 

SORT DONE - PRESS SPACE BAR TO CONT. 

During the sorting process, two numbers are displayed. The last number indi­
cates the total number of passes needed to sort the table, while the first number 
indicates which pass the computer is currently working on. 

After the sort is done, the operator must press the space bar to continue. The 
pause is put in so the operator has a chance to see the screen and know what is going 
on. 
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After the sort is done and the operator has responded, the next screen is dis­
played. The screen allows the operator to enter either D to display the records on 
the screen or P to print the records. 

ENTER D TO DISPLAY THE NAMES 

ENTER P TO PRINT THE NAMES 

RESPONSE = [ 

If the operator chooses to display the records, then the display process is started. 
If the operator wants to print the records, another screen is displayed, and the 
program pauses to give the operator time to make sure the printer is ready. 

PRESS SPACE BAR WHEN: 

1. PRINTER IS TURNED ON. 

2. FORMS ARE ALIGNED. 

Program Listing 1000 REM IND ADDR LIST PROG 
1010 REM -----------~----~--
1020 REM BEGINNING ROUTINE 
1030 TEXT : NORMAL : HOME : SPEED= 255 
1040 D$ = CHR$ (4) 
1050 FDRIVE = l:PDRIVE = 1 
1060 FlFILEID$ = "INDEX FILE" 
1070 F2FILEID$ = "IND ADDR FILE" 
1080 REM L$ = TO-TOP-OF-PAGE 
1090 L$ = CHR$ (12) 
1100 DIM INDEX$ (99) 
1110 VTAB 10: HTAB 5: PRINT "READING FILE & LOADING TABLE" 
1120 PRINT D$ 
1130 PRINT D$;"0PEN ";FlFILEID$;",L8,D";FDRIVE 
1140 REM 
1150 FOR REC = 0 TO 99 
1160 VTAB 12: HTAB 17: PRINT "REC = ";REC 
1170 PRINT D $;"READ ";FlFILEID$;",R"REC 
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1180 INPUT Xl$ 
1190 IF LEFT$ (Xl$,5) II II THEN 1220 
1200 INDEX$(Nl) = Xl$ 
1210 Nl = Nl + 1 
1220 NEXT 
1230 N3 = Nl - 1: REM N3 = EXACT NUMBER OF ENTRIES IN TABLE 
1240 PRINT D$;"CLOSE ";FlFILEID$ 
1250 PRINT D$;"0PEN ";F2FILEID$;",Ll25,D";FDRIVE 
1260 PRINT D$ 
1270 IF N3 < 1 THEN 1480 
1280 REM 
1290 REM 
1300 REM SORT INDEX TABLE 
1310 HOME : VTAB 8 : HTAB 8 
1320 PRINT "SORTING TABLE ENTRIES" 
1330 VTAB 10 
1340 PRINT " - TAKES ONE MINUTE IF FILE IS FULL - " 
1350 FOR Nl = 0 TO N3 - 1 
1360 : : VTAB 12: HTAB 14: PRINT "PASS "Nl + l" OF "N3 
1370 : : FOR N2 = Nl + 1 TO N3 
1380 IF INDEX$(Nl) < INDEX$(N2) THEN 1420 
1390 :::: Xl$ = INDEX$(Nl) 
1400: ::: INDEX$(Nl) = INDEX$(N2) 
1410 :::: INDEX$(N2) = Xl$ 
1420 : : NEXT 
1430 NEXT 
1440 VTAB 14: PRINT " SORT DONE - PRESS SPACE BAR TO CONT. "; 
1450 GET Xl$: IF Xl$ < II II THEN 1450 
1460 REM 
1470 REM 
1480 REM SELECT DEVICE 
1490 HOME 
1500 PRINT : PRINT 
1510 PRINT "ENTER D TO DISPLAY THE NAMES" 
1520 PRINT 
1530 PRINT "ENTER P TO PRINT THE NAMES" 
1540 PRINT 
1550 PRINT II 

1560 IF X2$ = 
1570 IF X2$ = 
1580 GOTO 1490 
1590 REM 
1600 HOME 

RESPONSE=";: GET X2$: PRINT X2$ 
"D" THEN HOME : GOTO 1730 
"P" THEN 1600 

1610 PRINT "PRESS SPACE BAR WHEN:" 
1620 PRINT 
1630 PRINT " 1. PRINTER IS TURNED ON." 
1640 PRINT 
1650 PRINT" 2. FORMS ARE ALIGNED."; 
1660 GET Xl$; IF Xl$ < > II II THEN 1660 
1670 HOME 
1680 PRINT D$ 
1690 PRINT D$."PR#l" 
1700 REM 
1710 REM -------· 



1720 REM PRINT TABLE ENTRIES 
1730 FOR Nl = 0 TO N3 
1740 REC$= RIGHT$ (INDEX$(Nl),2) 
1750 REC = VAL (REC$) 
1760 INDEX$= LEFT$ (INDEX$(Nl),5) 
1770 GOSUB 1910: REM READ DISK 
1780 GOSUB 2070: REM WRITE PRT 
1790 IF Xl$ = "Q" THEN 1850 
1800 NEXT 
1810 REM 
1820 IF X2$ = "D" THEN 1860 
1830 PRINT L$: REM EJECT ONE PAGE 
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1840 IF LINE > 0 THEN PRINT L$: REM EJECT SECOND PAGE IF NEEDED 
1850 PRINT D$: PRINT D$;"PR#O" 
1860 PRINT D$: PRINT D$;"CLOSE" 
1870 PRINT D$;"RUN IND ADDR HELLO PROG.D"PDRIVE 
1880 REM 
1890 REM 
1900 REM READ DISK 
1910 PRINT 0$ 
1920 PRINT D$;"READ ";F2FILEID$;",R";REC 
1930 INPUT AlADDR$ 
1940 PRINT 0$ 
1950 AANAME$ = LEFT$ (AlADDR$,25) 
1960 ABADDR$ = MID$ (AlADDR$,26,25) 
1970 ACCITY$ =MID$ (AlADDR$,51,15) 
1980 ADSTE$ = MID$ (AlADDR$,66,2) 
1990 AEZIP$ = MID$ (AlADDR$,68,5) 
2000 AFPHNE$ =MID$ (AlADDR$,73,10) 
2010 AGCOM1$ = MID$ (AlADDR$,83,21) 
2020 AHCOM2$ = RIGHT$ (AlADDR$,21) 
2030 RETURN 
2040 REM 
2050 REM ---------
2060 REM.PRINT SCREEN IMAGE 
2070 PRINT 
2080 PRINT "INDEX = ( "n:IDEX$" ) 11 

2090 PRINT "RECORD # =("REC$")" 
2100 PRINT 
2110 PRINT "NAME =("AANAME$")" 
2120 PRINT "ADDRESS =("ABADDR$")" 
2130 PRINT "CITY =("ACCITY$")" 
2140 PRINT "STATE =("ADSTE$")" 
2150 PRINT "ZIP CODE =("AEZIP$")" 
2160 PRINT "PHONE =("LEFT$ (AFPHNE$,3)"-" MID$ (AFPHNE$,4 

,3)"-" RIGHT$ (AFPHNE$,4)")" 
2170 PRINT 
2180 PRINT "COMMENT#l=("AGCOM1$")" 
2190 PRINT "COMMENT#2=("AHCOM2$")" 
2200 PRINT 
2210 REM 
2220 REM ---· 
2230 IF X3$ = "D" THEN 2290 
2240 LINE = LINE + 1 
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2250 IF LINE > 3 THEN PRINT L$: LINE = 0 
2260 RETURN 
2270 REM 
2280 REM -----------------
2290 PRINT "PRESS Q TO QUIT PROCESSING" 
2300 PRINT "PRESS C TO CONTINUE:; 
2310 GET Xl$ 
2320 IF Xl$ = "Q" OR Xl$ = "C" THEN 2340 
2330 GOTO 2310 
2340 HOME 
2350 RETURN 
2360 REM 
2370 REM -------------

Cross Reference Listing 

Variable names used with the address record: 

A1$1930, 1950, 1960, 1970, 1980, 1990, 2000, 2010, 2020 
AA$ 1950, 2110 
AB$ 1960, 2120 
AC$ 1970, 2130 
AD$ 1980, 2140 
AE$ 1990, 2150 
AF$ 2000, 2160 
AG$ 2010, 2180 
AH$ 2020, 2190 

Variable names used with the disk commands: 

D$ 1040, 1120, 1130, 1170, 1240, 1250, 1260, 1680, 1690, 1850, 1860, 1870, 
1910, 1920, 2940 

F1$1060, 1130, 1170, 1240 
F2$ 1070, 1250, 1920 
FD 1050, 1130, 1250 
PD 1050, 1870 

Variable names used with index table 

IN$ 1760, 2080 
IN$( 1100, 1200, 1380, 1390, 1400, 1410, 1740, 1760 

Other general purpose variable names: 

L$ 1090, 1830, 1840, 2250 
LI 1840, 2240, 2250 
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N1 1200, 1210, 1230, 1350, 1360, 1370, 1380, 1390, 1400, 1730, 1740, 1760 
N2 1370, 1380, 1400, 1410 
N3 1230, 1270, 1350, 1360, 1370, 1730 
RE 1150, 1160, 1170, 1750, 1920 
RE$ 1740, 1750, 2090 
X1$ 1180, 1190, 1200, 1390, 1410, 1450, 1660, 1790, 2310, 2320 
X2$1550, 1560, 1570, 1820,2230 

Explanation by Detailed explanations by line number follow. 
Line Number 

1000 REM IND ADDR LIST PROG 

1010 REM ----------------------

1080 REM L$ =TO-TOP-OF-PAGE 

1090 L$ = CHR$ (12) 
For any printer which uses the standard ASCII control characters the symbol rep­
resented by the value 12 is used to cause the printer to skip to the top of a new page. 
That is, by printing this character (sending the character to the printer) the printer 
automatically advances the form. 

1100 The DIMension instruction defines a table of 100 elements 0 through 99. The table 
is used to store the entire INDEX FILE in memory during execution of the program. 
After the file is loaded into the table the entries will be sorted into ascending sequence. 

1130 The OPEN instruction provides DOS with the length of each record on the file and 
the number of the disk drive on which the file is located. 

1150 FOR REC= 0 TO 99 

1160 VTAB 12: HTAB 17: PRINT "REC= ";REC 

1170 PRINT D$;"READ ";F1FILEID$;",R"REC 

1180 INPUT X1$ 

1190 IF LEFT$ (X1$,5) = " ..... "THEN 1220 
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1200 INDEX$(N1) = X1$ 

1210 N1 = N1 + 1 

1220 NEXT 
Lines 1150 through 1220 load the INDEX$ table with the records from the INDEX 
FILE. Each of the 100 records in the file is read and examined to see if it contains a 
dummy value. If the record contains five periods, it is ignored. If the record contains 
an index, it is placed in the INDEX$ table. The value of N1 is incremented after 
each entry is put in the table. When the sort is done, N 1 is 1 greater than the number 
of entries in the table. 

1230 N3 = N1 - 1: REM N3 = EXACT NUMBER OF ENTRIES IN TABLE 

1270 IF N3 < 1 THEN 1480 
After the INDEX FILE has been read into the INDEX$ table, lines 1230 through 1270 
finish up the housekeeping job related to loading the file. Line 1230 sets N3 equal 
to 1 less than the numeric value of N1 at the time the load process ended. Since N1 
always points to the next empty table location, N3 now points to the last entry loaded 
into the table. 

The sort cannot work with fewer than two entries in the table. Line 1270 checks 
N3 and makes sure there are at least two or more entries to sort. If only one entry 
is in the table, then logic fl.ow bypasses the sort routine. 

Note: There is an error in the logic. If the file is empty, the program still displays 
one dummy record. No test is made for an empty file. 

1290 REM ----------------------

1300 REM SORT INDEX TABLE 
Lines 1290 through 1450 make up the logic for sorting the table into ascending 
order. The sort is exactly the same as the one used in the RAN ADDR LIST PROG, 
but you may want to go through it one more time just for review. 

Basically, the sort consists of two FOR/NEXT loops. The inner loop is respon­
sible for doing the comparisons and switching the values, while the outer loop resets 
the counters and determines how many times the inner loop is executed. 

1350 FOR N1 = 0 TO N3 - 1 
1360 :: VTAB 12: HTAB 14: PRINT "PASS "N1 + 1" OF "N3 
1370 :: FOR N2 = N1 + 1 TO N3 
1380 ::::IF INDEX$(N1) < INDEX$(N2) THEN 1420 
1390 :::: X1$ = INDEX$(N1) 



1400 :::: INDEX$(N1) = INDEX$(N2) 
1410 :::: INDEX$(N2) = X1$ 
1420 :: NEXT 
1430 NEXT 

To help explain the logic, let's use the following table values: 
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Namel !Relative Record Number 

INDEX$ (O) SMITH03 
INDEX$ ( 1 ) ADAMS04 
INDEX$ (2) JOHNS08 
INDEX$ (3) = SMITHll 

The value in INDEX$ (0) is compared with the value in INDEX$ (1) (see line 
1380). If the value in INDEX$ (0) is greater than the value in INDEX$ (1 ), the two 
names (including record numbers) are flipped (see lines 1390 to 1410). The flipping 
process is accomplished by setting X1$ equal to INDEX$ (O) in order to prevent it 
from being lost. INDEX$ (1) is then placed into INDEX (0). After the second value 
has been moved, the first value, which was saved in X1$, is placed into INDEX (1). 

Name --i r Relative Record Number 

INDEX$ (O) = ADAMS04 Flipped 
INDEX$ (1) = SMITH03 Flipped 
INDEX$ (2) = JOHNS08 
INDEX$ (3) SMITHll 

The value in INDEX$ (0) is then compared with the value in INDEX$ (2). If the 
value in INDEX$ (0) is greater than the value in INDEX$ (2), the two table entries 
are flipped. 

The process is repeated until the value in INDEX$ (0) has been compared with 
all the values in the table. After the first iteration of the inner loop is completed, 
the lowest value is in the first entry of the table, INDEX$ (0). 

After the first entry has been compared with all the other entries in the table, 
the outer FOR/NEXT instruction sets N 1 up by 1 and the inner FOR/NEXT instructions 
are executed again in order to compare the second entry with all the other table 
entries. If you follow the inner loop, you will see that during the second execution, 
two flips take place. First, SMITH and JOHNSON are flipped. 

INDEX$ (O) 
INDEX$ (1) 

Name l r Relative Record Number 

ADAMS04 No longer used in comparison 
= JOHNS08 Flipped 
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INDEX$ (2) 
INDEX$ (3) 

SMITH03 Flipped 
BOOTHll 

Then, when JOHNS is compared with BOOTH, the names are flipped. 

Name t r Relative Record Numbe: 

INDEX$ (0) ADAMS04 No longer used in comparison 
INDEX$ (1) = BOOTHll Flipped 
INDEX$ (2) = SMITH03 
INDEX$ (3) JOHNS08 Flipped 

Once the value in INDEX$ (1) has been compared with all the other entries in 
the table, the outer loop sets N1 up by 1 and the process of comparing the third 
entry with all the other table entries is carried out. If you follow the inner loop one 
more time, you will see that during the third execution, one flip occurs. SMITH is 
compared with JOHNS, causing the names to be exchanged. 

Namel f Relative Record Number 

INDEX$ ( 0) ADAMS04 No longer used in comparison 
INDEX$ ( 1) BOOTHll No longer used in comparison 
INDEX$ ( 2) JOHNSOB Flipped 
INDEX$ ( 3) SMITH03 Flipped 

Since there are only four entries in the table, N1 is now equal to 1 less than 
the number of entries, and the sort is done. 

Look through the code again and see how the sorting takes place. The outer 
loop of the replacement sort takes one less pass (execution) than the number of 
entries in the table (4 - 1 = 3). The number of times the inner loop is executed 
may be computed by the following formula: 

Number of table entries * (number of table entries - 1) I 2 

For the example the inner loop is executed six times. 

4 * (4 - 1) I 2 = 6 

If the table contained 100 entries, the inner loop would be executed 4950 times: 
100 * (100 - 1) I 2 = 4950 

1470 REM ----------------------
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1480 REM SELECT DEVICE 

1710 

1720 

1730 

1740 

1750 

1760 

1770 

1780 

1790 

1800 

The operator is given a chance to either display the records on the screen (D) or print 
the records on the printer (P). If the operator enters P, a second screen is displayed 
in order to give the operator a chance to align the forms and make sure the printer 
is ready. 

REM ----------------------

REM PRINT TABLE ENTRIES 

FOR N1 = 0 TO N3 

REC$= RIGHT$ (INDEX$(N1),2) 

REC = VAL (REC$) 

INDEX$= LEFT$ (INDEX$(N1),5) 

GOSUB 1910: REM READ DISK 

GOSUB 2070: REM WRITE PRT 

IF X1$ = "Q" THEN 1850 

NEXT 

Lines 1710 through 1800 make up the code for displaying the records. The FOR/ 
NEXT loop is executed from 0 to N3 times, where N3 contains the exact number of 
sorted entries. 

Line 1740 extracts the record number from the right part of the table entry and 
puts the two digit number in REC$. REC$ is used whenever printing or displaying 
the relative record number. Line 1750 converts the string REC$ to numeric format. 
REC is used in the DOS READ and WRITE instructions to indicate the relative record 
number to be accessed. 

Line 1790 is important only if the operator selects to display the records. It 
gives the operator a chance to quit before all the records are displayed on the screen. 
(see related line 2320). 

1820 IF X2$ = "D" THEN 1860 
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1830 PRINT L$: REM EJECT ONE PAGE 

1840 IF LINE > 0 THEN PRINT L$: REM EJECT SECOND PAGE IF NEEDED 

1850 PRINT D$: PRINT D$;"PR#O" 

1860 PRINT D$: PRINT D$;"CLOSE" 

1870 PRINT D$;"RUN IND ADDR HELLO PROG,D"PDRIVE 
Lines 1830 through 1850 are executed only if the data is being printed. When the 
data is printed, two situations can occur. 

1. The program can end in the middle of a page after printing either the first, the 
second, or the third record. 

Top of page ~ First 

Second 

Third 
Printer 
positioned here ~ 

2. Or the program can end after just printing the fourth entry of a page and ejecting 
to a new page (see line 2250). 

Fourth entry 
Bottom of page ~ 

Top of next page ~ Printer positioned 
at top of page 

If the printer is in the middle of the page, then two ejects are necessary in order 
to position the paper to make it easy for the operator to tear off the report. If the 
printer is already at the top of a new page, only one eject is needed to correctly 
position the paper. 

Line 1830 prints one CONTROL-L no matter where the printer is located. Line 
1840 prints the second CONTROL-L only if LINE is greater than zero, indicating that 
a new page has been started. 

This is an improved version of the same code as presented in the RAN ADDR 
LIST PROG. In the random version, two CONTROL-Ls are printed no matter where 
the printer is positioned. This can result in wasting two sheets of paper rather than 
one (big deal). 
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1890 REM ---------------------

1900 REM READ DISK 
For an explanation of the READ DISK ROUTINE see the SEQ ADDR UPDATE PROG. 

2050 REM ----------------------

2060 REM PRINT SCREEN IMAGE 

2220 REM ----------------------

2230 IF X3$ = "D" THEN 2290 

2240 LINE = LINE + 1 

2250 IF LINE > 3 THEN PRINT~$: LINE = 0 

2260 RETURN 

2270 REM 

2280 REM ----------------------

2290 PRINT "PRESS Q TO QUIT PROCESSING" 

2300 PRINT "PRESS C TO CONTINUE:; 

2310 GETX1$ 

2320 IF X1$ = "Q" OR X1$ = "C" THEN 2340 

2330 GOTO 2310 

2340 HOME 

2350 RETURN 
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Program Name 

Program 
Objective 

Instructions for 
Running the 

Program 

The first part of the PRINT SCREEN IMAGE ROUTINE is executed when displaying 
or printing the data. The end of the routine is split into two segments. The first 
segment contains the instruction for handling records which are being printed. The 
second segment contains the instructions for handling records which are being displayed. 

Lines 2240 and 2250 are important. Each time a record is printed, LINE is 
incremented by 1. If four records have been printed (0, 1, 2, and 3), then a CON­
TROL-Lis printed to start a new page. After a new page is started, make sure you 
reset the line or record counter to 0. 

Lines 2290 through 2320 pause to give the operator a chance to view the data 
and to quit before all the records are displayed. Notice that the program does not 
end (quit) immediately. The value of X1$ is returned to the calling GOSUB and 
tested in that module (see line 1790). By letting logic flow go back to the calling 
module, there is only one ending routine whether the data is being printed or displayed. 

The Index File SEARCH Program 

IND ADDR SEARCH PROG 

To provide the user with a method of scanning the file for a specific index value or 
scanning the file for index values which start with a specific set of characters. 

If the file is large, the user will not want to list all the records in sequence just 
to find one or two individuals. In order to make the system more usable, this program 
allows the operator to enter all or part of the index. After the search characters are 
entered, the program searches the entire file for any records which match the char­
acters entered. 

The screen design is jasically the same as that for the IND ADDR LISTING 
PROG except that there is a chance that no matching record will be found. If no 
record is found with a matching last name, an appropriate message is displayed, and 
the operator is given another chance to search the file. 

Run the program by entering 

RUN IND ADDR HELLO PROG <RETURN> 

After the menu is displayed, enter a 3 to start execution of the search program. 
The first screen will let you know that the program is reading and loading the 

table. After the index table is loaded, a second screen will be displayed, requesting 
that you enter from one to five characters to be used in searching the index file. 



ENTER FROM 1 TO 5 CHARACTERS TO SEARCH 
FOR A MATCH. 

SEARCH VALUE 
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After receiving the value to be used during the search process, the program 
will search quickly through the index table and then read and display any records 
which match the characters entered. 

The IND ADDA SEARCH PROG works much faster than the SEO ADDA SEARCH 
PROG because the search is all done in memory, and only the matching records 
must be read. 

MATCH NUMBER 01 OF 04 

INDEX =(JO 
RECORD # = (01) 

NAME 
ADDRESS 

CITY 
STATE 
ZIP CODE 
PHONE 

=(MARY JONES 
=(4321 FIRST STREET 

= (MODEL TOWN 
=(CA) 
=(98765) 
=(444-333-2222) 

COMMENT#l=(GOOD BASIC PROGRAMMER) 
COMMENT#2=(KNOWS PASCAL/COBOL/AS) 

PRESS Q TO QUIT LIST OPERATION 
PRESS C TO CONTINUE 

Only one record is shown per screen, but the first line of the screen indicates 
how many matches were found. The relative record number is displayed on the line 
following the record index. Normally you do not display the relative record number 
for the operator. It is provided in this example to emphasize that although the operator 
retrieves the record by the index value, the program must associate the index with 
a relative record number before being able to read the file. 

If no matches are found, a message is displayed as follows, and the computer 
pauses in order for the operator to read the message. Once the operator is done, C 
is entered to continue. 
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NO MATCHES FOUND 

PRESS Q TO QUIT PROCESSING 

PRESS C TO CONTINUE 

If no matches are found, or after all the matches have been displayed, the 
operator is given a chance to either quit and return to the HELLO menu or enter a 
new search value. 

Program Listing 1000 REM IND ADDR SEARCH PROG 
1010 REM ------------------
1020 CLEAR :Gl = PEEK (116) * 256 + PEEK (115) - 40 :GA$ 

12345678901234567890" + "12345678901234567890" 
1030 REM 
1040 REM ------------------
1050 REM DRIVE ROUTINE 
1060 GOSUB 1120: REM BEGINNING 
1070 GOSUB 1410: REM MAIN MOD 
1080 GOTO 2440: REM END MODULE 
1090 REM 
1100 REM -------------------
1110 REM BEGINNING ROUTINE 
1120 TEXT : NORMAL : HOME : SPEED= 255 
1130 D$ = CHR$ (4) 
1140 FDRIVE = l:PDRIVE = l 
1150 FlFILEID$ "INDEX FILE" 
1160 F2FILEID$ = "IND ADDR FILE" 
1170 REM 
1180 DIM INDEX$ (99),MTCH$(99) 
1190 REM 
1200 VTAB 8: HTAB 8 
1210 PRINT "READING FILE & LOADING TABLE" 
1220 PRINT D$ 
1230 PRINT D$;"0PEN ";F1FILEID$;",L8,D";FDRIVE 
1240 FOR REC = 0 TO 99 
1250 PRINT D$;"READ ";F1FILEID$;",R";REC 
1260 VTAB 10: HTAB 17: PRINT "REC = ";REC 
1270 INPUT X1$ 
1280 PRINT D$ 
1290 IF LEFT$ (Xl$,5) 
1300 INDEX$(Nl) = X1$ 
1310 Nl = Nl + l 
1320 NEXT 

II 
II THEN 1320 

1330 N3 = Nl - 1: REM N3 =EXACT NUMBER OF ENTRIES IN TABLE 
1340 PRINT D$ 
1350 PRINT D$;"0PEN ";F2FILEID$;",L125,D";FDRIVE 

" 



1360 PRINT D$ 
1370 RETURN 
1380 REM 
1390 REM 
1400 REM MAIN ROUTINE 
1410 GOSUB 1720: REM ENTER SEARCH VALUE 
1420 GOSUB 1660: REM SEARCH INDEX 
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1430 IF N2 = 0 THEN HOME : VTAB 8: PRINT "NO MATCHES FOUND": 
PRINT : GOTO 1570 

1440 REM 
1450 FOR Nl = 0 TO N2 - l 
1460 REC$= RIGHT$ (MTCH$(Nl),2) 
1470 REC = VAL (REC$) 
1480 GOSUB 2080: REM READ DISK 
1490 GOSUB 2240: REM WRITE SCREEN 
1500 PRINT "PRESS Q TO QUIT LIST OPERATION" 
1510 PRINT "PRESS C TO CONTINUE"; 
1520 GET Xl$: IF Xl$ = "Q" THEN Nl = N2 
1530 IF Xl$ < > "C" THEN 1520 
1540 NEXT 
1550 REM 
1560 HOME : VTAB 10 
1570 PRINT "PRESS Q TO QUIT PROCESSING" 
1580 PRINT 
1590 PRINT "PRESS C TO CONTINUE"; 
1600 GET Xl$: IF Xl$ = "C" THEN 1410 
1610 IF Xl$ < > "Q" THEN 1600 
1620 RETURN 
1630 REM 
1640 REM ---------
1650 REM SEARCH INDEXES 
1660 N2 = 0 
1670 FOR Nl = 0 TO N3 
1680 IF LEFT$ (INDEX$(Nl),SIZE) INDEX$ THEN MTCH$(N2) 

INDEX$(Nl): N2 = N2 + l 
1690 NEXT 
1700 RETURN 
1710 REM --- ------
1720 REM ENTER SEARCH VALUE 
1730 HOME : VTAB 10 
1740 PRINT "ENTER FROM l TO 5 CHARACTERS TO SEARCH" 
1750 PRINT "FOR A MATCH." 
1760 PRINT 
1770 PRINT "SEARCH VALUE = )" 
1780 VTAB 13: HTAB 17 
1790 GALEGTH = 5: GOSUB 1890 
1800 INDEX$ = GBANSWER$ 
1810 SIZE = GCCHAR 
1820 IF SIZE = 0 THEN 1730 
1830 INDEX$ = LEFT$ (INDEX$,SIZE) 
1840 HOME 
1850 RETURN 
1860 REM 
1870 REM -------
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1880 REM GET SUBROUTINE 
1890 IF G3 = 0 THEN GOSUB 2040 
1900 G3 = Gl +GA - 1: FOR G2 = Gl TO G3: POKE G2,32: NEXT G2 = Gl 
1910 CALL 768:GB = PEEK (775) - 128: IF GB = 08 THEN 1980 
1920 IF GB = 13 THEN 2000 
1930 IF GB= 21 THEN PRINT CHRS (PEEK (G2));: GOTO 1960 
1940 IF GB = 44 OR GB = 58 OR GB < 32 THEN 1910 
1950 PRINT CHRS (GB);: POKE G2,GB 
1960 G2 = G2 + 1: IF G2 > G3 THEN 2030 
1970 GOTO 1910 
1980 G2 = G2 - 1: IF G2 < Gl THEN G2 = Gl: GOTO 1910 
1990 PRINT CHRS (8);: GOTO 1910 
2000 IF Gl = G2 THEN 2020 
2010 FOR GC = G2 TO G3: PRINT"";: NEXT 
2020 FOR GC = G2 TO G3: POKE GC,32: NEXT 
2030 GBS =LEFTS (GAS,GA):GC = G2 - Gl: RETURN 
2040 POKE 768,32: POKE 769,12: POKE 770,253: POKE 771,141: 

POKE 772,07: POKE 773,03: POKE 774,96: RETURN 
2050 REM 
2060 REM ---------
2070 REM READ DISK 
2080 PRINT DS 
2090 PRINT DS;"READ ";F2FILEIDS;",R";REC 
2100 INPUT AlADDRS 
2110 PRINT DS 
2120 AANAMES = LEFTS (AlADDRS,25) 
2130 ABADDRS = MIDS (AlADDRS,26,25) 
2140 ACCITYS =MIDS {AlADDRS,51,15) 
2150 ADSTES = MIDS (AlADDRS,66,2) 
2160 AEZIPS = MIDS (AlADDRS,68,5) 
2170 AFPHNES =MIDS {AlADDRS,73,10) 
2180 AGCOMlS = MIDS {AlADDRS,83,21) 
2190 AHCOM2S = RIGHTS (AlADDRS,21) 
2200 RETURN 
2210 REM 
2220 REM ---------
2230 REM PRINT SCREEN IMAGE 
2240 HOME : PRINT 
2250 PRINT "MATCH NUMBER "Nl + 1" OF "N2 
2260 PRINT 
2270 PRINT "INDEX =("LEFTS (MTCHS(Nl),5)")" 
2280 PRINT "RECORD# ={"RECS")" 
2290 PRINT 
2300 PRINT "NAME =("AANAMES")" 
2310 PRINT "ADDRESS ={"ABADDRS")" 
2320 PRINT "CITY =("ACCITYS")" 
2330 PRINT "STATE =("ADSTES")" 
2340 PRINT "ZIP CODE ={"AEZIPS")" 
2350 PRINT "PHONE =("LEFTS (AFPHNE$,3)"-" MIDS (AFPHNES,4 

,3)"-" RIGHTS (AFPHNES,4)" )" 
2360 PRINT 
2370 PRINT "COMMENT#l={"AGCOMlS")" 
2380 PRINT "COMMENT#2={"AHCOM2S")" 
2390 PRINT 



2400 RETURN 
2410 REM 
2420 REM -----------------
2430 REM ENDING ROUTINE 
2440 HOME 
2450 PRINT D$ 
2460 PRINT D$;"CLOSE" 
2470 PRINT D$;"RUN IND ADDR HELLO PROG,D"PDRIVE 
2480 REM 
2490 REM ----------------~~ 

Cross Reference Listing 

Variable names used with the address record: 

A1$ 2100, 2120, 2130, 2140, 2150, 2160, 2170, 2180, 2190 
AA$ 2120, 2300 
AB$ 2130, 2310 
AC$ 2140, 2320 
AD$ 2150, 2330 
AE$ 2160, 2340 
AF$ 2170, 2350 
AG$ 2180, 2370 
AH$ 2190, 2380 

Variable names used with the disk commands: 
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D$ 1130, 1220, 1230, 1250, 1280, 1340, 1350, 1360, 2080, 2090, 2110, 2450, 
2460, 2470 

F1$ 1150, 1230, 1250 
F2$ 1160, 1350, 2090 
FD 1140, 1230, 1350 
PD 1140, 2470 

Variable names used with the index table: 

IN$ 1680, 1800, 1830 
IN$( 1180, 1300, 1680 
MT$( 1180, 1460, 1680, 2270 

Other general purpose variable names: 

N1 1300, 1310, 1330, 1450, 1460, 1520, 1670, 1680, 2250, 2270 
N2 1430, 1450, 1520, 1660, 1680, 2250 
N3 1330, 1670 
RE 1240, 1250, 1260, 1470, 2090 
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RE$ 1460, 1470, 2280 
SI 1680, 1810, 1820, 1830 
X1$1270, 1290, 1300, 1520, 1530, 1600, 1610 

Explanation by Detailed explanations by line number follow. 
Line Number 

1100 REM ---------------------

1110 REM BEGINNING ROUTINE 

1180 DIM INDEX$ (99),MTCH$(99) 
Two tables are defined. The first table stores the index values read in from the disk, 
while the second table is used to store any matches found during the search. 

Here comes another "Do as I say and not as I do." Notice that the constant 99 
is used to define the tables. The value (99) is hard coded all through the program. 
A much better approach is to use a variable thoughout the program. If a variable is 
used and the program needs to be changed, only one line is affected. 

Yes: 1175 T1 = 99 
1180 DIM INDEX$(T1),MTCH$(T1) 

1240 FOR REC= 0 TO T1 

No: 1180 DIM INDEX$(99),MTCH$(99) 

1240 FOR REC= 0 TO 99 

If a constant is used, every line in the program must be examined and the lines 
using the constant changed. Most likely you will miss one line or make a mistake 
while changing a line. 'fry to make it a practice always to use variables and to 
initialize them to their starting values in the BEGINNING ROUTINE. 

1240 FOR REC = 0 TO 99 

1290 IF LEFT$ (X1$,5) = " ..... "THEN 1320 

1300 INDEX$(N1) = X1$ 

1310 N1 = N1 + 1 



Index Disk Files I 505 

1320 NEXT 

1330 N3 = N1 - 1: REM N3 = EXACT NUMBER OF ENTRIES IN TABLE 
The routine for reading the index varies from that used in the UPDATE program in 
that any index which contains dummy periods is not loaded into the table. When 
only active index values are loaded, the SEARCH executes faster (depending on the 
number of active entries). 

1390 REM ----------------------

1400 REM MAIN ROUTINE 

1410 GOSUB 1720: REM ENTER SEARCH VALUE 

1420 GOSUB 1660: REM SEARCH INDEX 

1430 IF N2 = 0 THEN HOME : VTAB 8: PRINT "NO MATCHES FOUND": PRINT : 
GOTO 1570 
The MAIN ROUTINE requests the operator to enter a value to be used in searching 
the index (line 1410). After a search value has been entered the INDEX$ table is 
searched for matches, and any matching value is placed in the table MTCH$ (line 
1420). If no matches are found, a message is displayed, and the operator is given a 
chance to enter another value or quit processing. 

1450 FOR N1 =OTO N2 - 1 
The entries are printed out with a FOR/NEXT loop. The loop is executed one less 
time than the value in N2. If you look at the SEARCH ROUTINE, you will find that 
N2 is always 1 greater than the number of matches. 

1460 REC$ = RIGHT$ (MTCH$(N1 ),2) 

1470 REC =VAL (REC$) 
Lines 1460 and 1470 extract the record number from the index record. Remember, 
REC$ is used for printing, while the numeric variable REC is used in the disk READ 
instruction. The RIGHT$ function may appear rather complex, so let's break it down 
into parts to see what is happening. 

MTCH$(N1) = A table entry 
RIGHT$(MTCH$(N1 ),2) = The right two characters of the table entry 
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A table entry is just like any other variable, but you must remember to use the correct 
number of parentheses. 

1520 GET X1$: IF X1$ = "Q" THEN N1 = N2 
Line 1520 tests to see if the operator wants to quit. If the operator wants to quit, 
the variable used in the FOR/NEXT loop (N1) is set to a number equal to or greater 
than the number of times the loop is to be executed. This is a way to terminate the 
FOR/NEXT loop without a GOTO instruction. 

1640 REM ----------------------

1650 REM SEARCH INDEXES 

1660 N2 = 0 

1670 FOR N1 = 0 TO N3 

1680 IF LEFT$ (INDEX$(N1),SIZE) = INDEX$ THEN MTCH$(N2) = IN 
DEX$(N1): N2 = N2 + 1 

1690 NEXT 
The search is basically the same as earlier search versions, except that since the 
operator can search the table more than once, the program must reset any variable 
used in the routine. Lim, 1660 sets N2 equal to zero each time the SEARCH ROUTINE 
is executed. The second part of the code to look at is on line 1680. Notice that the 
variable SIZE is used with the LEFT$ function to make sure only the left portion of 
the index is compared with the index value entered by the operator. Remember when 
comparing string variables to always compare equal length variables. 

171 0 REM ----------------------

1720 REM ENTER SEARCH VALUE 

1810 SIZE = GCCHAR 
Line 1810 places the size of the variable into a more descriptive variable name. 
Remember, the GET subroutine returns the number of characters keyed in by the 
operator in the variable GCCHAR. By limiting the size of the search to the specific 
number of characters entered, the program allows the operator to test only a leading 
portion of the indexes. 
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1820 IF SIZE = 0 THEN 1730 
Line 1820 makes sure the operator entered at least one character to be used in 
searching the index table. If the operator did not enter a character, then logic fl.ow 
starts back at the first line of the routine. 

1830 INDEX$ = LEFT$ (INDEX$,SIZE) 
Since the GET subroutine returns trailing blanks, line 1830 truncates the value of 
INDEX$ to the exact number of characters entered. 

2220 REM --------------------

2230 REM PRINT SCREEN IMAGE 

2240 HOME : PRINT 

2250 PRINT "MATCH NUMBER "N1 + 1" OF "N2 

2260 PRINT 

2270 PRINT "INDEX =("LEFTS (MTCH$(N1 ),5)")" 

2280 PRINT "RECORD# =("REC$")" 
The PRINT SCREEN IMAGE ROUTINE presents no new coding, but there are.several 
lines which should be touched on. First, line 2250 is a nice feature for the operator. 
By looking at the first line of the screen, the operator knows immediately how many 
matches were found and how many screens will be displayed. 

If I were rewriting the program, I would change the logic to allow the operator 
to go through the screens more than once. It is not unlikely that an operator would 
go through the screens looking at all the matches and then would want to go back 
and see them again. This would be easy to allow by just putting a message on the 
last screen displayed asking if the operator wanted to see the matches again (Y or 
N). If the operator entered a Y, logic fl.ow would branch back to line 1720 to redisplay 
the records. 
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ASCII Character, Binary, 
and Decimal Table 

Bit Decimal Keying Bit Decimal Keying 
Pattern Number Symbol Pattern Number Symbol 

0000000 000 CTRL-@ 0101110 046 
0000001 001 CTRL-A 0101111 047 I 
0000010 002 CTRL-B 0110000 048 0 
0000011 003 CTRL-C 0110001 049 1 
0000100 004 CTRL-D 0110010 050 2 
0000101 005 CTRL-E 0110011 051 3 
0000110 006 CTRL-F 0110100 052 4 
0000111 007 CTRL-G 0110101 053 5 
0001000 008 CTRL-H 0110110 054 6 
0001001 009 CTRL-1 0110111 055 7 
0001010 010 CTRL-J 0111000 056 8 
0001011 011 CTRL-K 0111001 057 9 
0001100 012 CTRL-L 0111010 058 
0001101 013 CTRL-M 0111011 059 
0001110 014 CTRL-N 0111100 060 < 
0001111 015 CTRL-0 0111101 061 
0010000 016 CTRL-P 0111110 062 > 
0010001 017 CTRL-Q 0111111 063 ? 
0010010 018 CTRL-R 1000000 064 @ 
0010011 019 CTRL-S 1000001 065 A 
0010100 020 CTRL-T 1000010 066 B 
0010101 021 CTRL-U 1000011 067 c 
0010110 022 CTRL-V 1000100 068 D 
0010111 023 CTRL-W 1000101 069 E 
0011000 024 CTRL-X 1000110 070 F 
0011001 025 CTRL-Y 1000111 071 G 
0011010 026 CTRL-Z 1001000 072 H 
0011011 027 ESC 1001001 073 I 
0011100 028 CTRL-Y 1001010 074 J 
0011101 029 CTRL-SHIFT-M 1001011 075 K 
0011110 030 CTRL-SHIFT-N 1001100 076 L 
0011111 031 CTRL-DASH 1001101 077 M 
0100000 032 space 1001110 078 N 
0100001 033 1001111 079 0 
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Bit Decimal Keying Bit Decimal Keying 
Pattern Number Symbol Pattern Number Symbol 

0100010 034 1010000 080 p 

0100011 035 # 1010001 081 Q 
0100100 036 $ 1010010 082 R 
0100101 037 % 1010011 083 s 
0100110 038 & 1010100 084 T 
0100111 039 1010101 085 u 
0101000 040 1010110 086 v 
0101001 041 1010111 087 w 
0101010 042 * 1011000 088 x 
0101011 043 + 1011001 089 y 

0101100 044 1011010 090 z 
0101101 045 1011011 091 [ 
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ABS function, 139 
Alphanumeric constant, 57, 130 
Alphanumeric variable, 53, 57 
APPEND instruction, 258, 266, 269, 298 
APPLE Ile, 5 
APPLE II+, 5 
Applesoft BASIC, 12, 15, 16 
Application, 300, 309 
Arrays, 202, 424 
Arrays, memory usage, 204 
Arithmetic expression, 175 
Argument, 242 
ASC function, 140 
A~CII, 128, 140 
Automatic tab function, 84 

Backup copies, 11, 299, 334, 355, 357, 
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Backward GOTO, 96 
Backward slash\, 262, 391 
Binary file, 12, 16 
Bit pattern, 172 
BLOAD command, 24 
Booting, 9 
BRUN command, 25 
BSAVE command, 24 
Buffer, 255, 280, 283 
Byte, 58 

CALL instruction, 241 
CALL -868, 111, 168 
CALL -958, 168 
Carriage return character, 82, 105 
Catalog, 253, 255 
CATALOG command, 14 
CHR$ function, 152, 162 
CLEAR instruction, 245 
CLOSE instruction, 259, 280 
Comma 

automatic tab function, 84 

disk usage, 268, 270 
disk instructions, 277 
embedded, 71 
field separator, 44 
PRINT instruction, 80, 84 ' 
READ instruction, 277 
variable separator, 71 
WRITE instruction, 272 

Colon, instruction separation, 102 
Colon, use of, 27 
Column 40, problems with using, 105 
Concantenation, 128 
Conditional GOTO, 96 
Constant, 57 
CONT instruction, 228 
Control function, 162 
CONTROL key, 5 
Control program, 9 
CONTROL-C, 35, 37, 51 
CONTROL-D, 141, 164, 263, 267, 307 
CONTROL-L, 164, 425 
CONTROL-RESET, 35, 197, 198, 260 
CONTROL-S, 35, 37 
CONTROL-X, 187 
COPYA program, 12 
CRT (Cathode Ray Tube), 80 
CTRL key, 5 
Current copy, 355 

Data file, 12, 438 
Data name, 48, 56 
Data name dictionary, 45, 48 
Default tab settings, 84 
DEF FN instruction, 244 
DEL instruction, 42 
DELETE command, 23, 259 
Dependent code, 326 
DIM instruction, 202 
Direct access, 379 
Directory, 253 
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Disk, 7 
Disk directory, 255 
Disk file buffers, 283 
Disk sector, 16 
Diskette, 7 
Division by zero, 135 
Drive number, 7, 13 
Drive program, 9 

Edit check, 108, 161 
Editing 

DATA instruction, 193 
multiple instructions, 194 
REM instruction, 193 
values within quotes, 193 

END instruction, 101 
Endless loop, 94, 217 
EOF (End-Of-File) marker, 281, 256, 306 
EOR (End Of Record), 262, 266, 305, 390 
Error Message 

CAN'T CONTINUE ERROR,231 
END OF DATA,276,282 
EXTRA IGNORED message, 76, 77 
FILE LOCKED,21 
FILE NOT FOUND, 17,357 
ILLEGAL QUANTITY ERROR,51,62, 

100, 132 
I/O ERROR,9, 18 
NO BUFFERS AVAILABLE,283 
NO MATCH,8 
OUT OF DATA ERROR,211 
OVERFLOW ERROR,68 
REDIM'D ARRAY,202 
REENTER error, 74 
RETURN WITHOUT GOSUB, 125 
SYNTAX ERROR,28,36,56, 199 
TYPE MISMATCH ERROR,59, 130 
UNDEF'D STATEMENT ERROR,94 

ESC key, 186 
EXEC command, 25 
Exponent, 67 
Exponentiation, 136 

FID program, 12, 257 
Field, 284 
Field name, 56 
File, 15, 20 
Fixed length records, 305 
FLASH instruction, 104, 106 
Floppy disk, 7 
Format, 8 
FOR/NEXT instruction, 154, 179, 225 

FOR/NEXT instruction, nested, 183 
Forward GOTO, 95, 96 
FP instruction, 246 
FRE instruction, 233 

GET instruction, 197 
GET Subroutine, 284 
GOSUB 

calling, 111 
instruction, 113 
nested, 117, 118 
stacks table, 225 

GOTO instruction, 93 

HELLO program, 10 
High-resolution graphics instructions, 249 
HIMEM instruction, 243 
HOME instruction, 26 
HPLOT, 249 
HTAB instruction, 103, 184 

IF instruction, 170 
AND, 176 
compound format, 176 
OR, 176 
string variables, 172 
string constants, 172 

Immediate execution mode, 26 
Index, 438 
Index file, 438 
Index file processing, 438 
INIT command, 8 
INPUT instruction, 70 
INPUT instruction, problems with, 284 
Inquiry, 299 
Instructions per statement number, 102 
INT function, 141 
Integer BASIC, 12 
Integer BASIC program, 16 
Integer names, 53 
Integer variables, 53, 61, 132 
IN# instruction, 247 
INVERSE instruction, 104 

Keyboard buffer, 197, 200 

Leading blanks, 212, 346, 389, 393 
LEFT$ function, 151, 153 
LEN function, 142 
LET instruction, 127 

numeric functions, 128, 139 
numeric operations, 127, 133 
string operations, 137 



LIST instruction, 35 
LOAD command, 12, 16 
LOCK command, 20, 259 
Locked, 15 
LOMEM instruction, 243 
Lower case characters, 162 
Low-resolution graphics instructions, 248 

Matrix, 202 
MAXFILES instruction, 259, 283 
MID$ function, 151, 155 
Mixed lines of code, 31 
Module, 110, 113 
MON instruction, 258, 260 

Nested loops, 183 
NEW instruction, 27, 30 
NOMON instruction, 258, 260 
Nonsignificant digit, 73, 75 
NORMAL instruction, 103 
NOTRACE instruction, 216 
Numeric constant, 57 
Numeric variable, starting value, 83 

ON GOSUB instruction, 121 
ON GOTO instruction, 97 
On-line, 301 
ONERR GOTO instruction, 225, 259, 

280, 353, 356 
OPEN instruction, 258, 261 

Parameter, 6 
Patch, 413 
POL function, 250 
PEEK instruction, 219 

useful PEEK addresses, 220 
Plus sign with string variables, 152 
POKE instruction, 219 

useful POKE addresses, 223 
POKE 33, 33, 196 
POKE 33, 40, 196 

POP instruction, 114, 125 
POS instruction, 246 
PRINT instruction, 80 

comma, 84,86 
semicolon, 83, 86 
TAB function, 88 
SPC function, 88 

PR#O, 434 
Program, 15, 20, 21 
Program execution mode, 26 
Program loop, 80 

Program name, 13 
Protected, 21 
PR# instruction, 247 
PR#6, 10, 260 
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RAM (Random Access Memory), 247 
Random access, 379 
Random number, 144 
Random subroutine, 146 
READ instruction DOS, 258, 275 
READ/DATA instructions, 210 
Real names, 53 
Real numbers, 64 
Real variables, 53, 132 
RECALL instruction, 250 
Record key, 297, 379 
Record length, 274 
Record number, 274 
Redundant code, 326 
Relationship indicator, 170 
REM instruction, 27, 45 
Remainder, 108 
RENAME command, 19, 260 
Replacement sort, 204 
Report, 299 
Reserve word, 53, 55 
RESTORE instruction, 210, 215 
RETURN instruction, 113 
Right justified, 143 
RIGHT$ function, 152, 158 
RND function, 144 
ROM (Read Only Memory), 247 
Rounding error, 65, 67, 69 
Routine, 110 
RUN command, 18 

Applesoft, 18 
DOS, 18 

SAVE command, 12, 13 
Scientific notation, 67 
Screen editing functions, 186 
Scrolling, 36 
Sector, 16, 253 
Seed, 144 
Semicolon, 79, 80, 83, 84 
Sequential file, 296 
Serial file, 296 
SGN function, 148 
Slot number, 6 
Sorting, 205 
SPC function, 80, 88 
SPEED instruction, 49 
Stack table, 115, 118 
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Start up program, 8 
STOP instruction, 228 
STORE instruction, 250 
String constant, 57, 130 
String functions, 151 
String name, 53 
String variable, 53, 57, 132 
STR$ function, 153, 165 
Subroutine, 110 
Subroutines 

Date Conversion Subroutine, 212 
Edit Number Subroutine, 167 
Error Subroutine, 226 
Free Memory Subroutine, 238 
Noise Subroutine, 219 

Subscript, 202, 203 
Switch, 219, 221 
Symbolic name, 56 

Table, 424 
TAB function, 80, 88, 91 
Tables, 202 
Text file, 12, 16, 20, 21 
TEXT instruction, 196, 246 
Text window, 222, 241 
Timing hole, 254 
TRACE instruction, 216 

Track, 253 
Track/sector list, 253, 254, 255, 380 
Trailing blanks, 212 
Trailor record, 281 
Transactions, 300 
Turnkey system, 9 

Unconditional GOTO, 96 
UNLOCK command, 22, 259 
Unlocked, 15 
Update, 334, 398 
USR instruction, 242 
Utility program, 12 

VAL function, 149, 161 
Variable, 56, 284 
Variable names, 53 
Variable separator (comma), 272 
VERIFY instruction, 259, 282 
Version, 11 
Volume number, 7, 13 
VTAB instruction, 103, 184 
VTOC, 253 

WRITE instruction, 258, 271 
Write protection notch, 254 





NOW AVAILABLE 

Save time and keep keyboarding errors 
out of your programs! 

A complete set of programs on disk is available for APPLESOFT BASIC TOOLBOX. All the programs 
in this book can be run with a few simple keystrokes. These include the sequential and random disk 
file programs, BASIC subroutines, and more. 

Equipment you will need : 

Hardware Apple II, II+, lie; monitor; 1 disk drive 

Memory 48K 

To order today, use the handy card below. (Available by mail only.) 

APPLESOFT BASIC TOOLBOX 

Please send me 

___ (quantity) APPLESOFT BASIC TOOLBOX disks $16.95 each, 
ISBN 0-201-14778-5 

___ Check enclosed (include your state sales tax; Addison-Wesley will pay postage 
and handling) 

___ Charge to my VISA credit card # _______________ _ 
Expiration date:----------------

___ Charge to my MasterCard credit card# __________ __ _ 
Expiration date:-------- --------
Four digits above your name: ____ _______ _ 

YOUR SIGNATURE: _________ ___________ _ 

Name: ___ _________ Title: ________ ___ _ 

Company (if applicable):--------------------­

Address: - -------- ------------- ----

City: _ ____________ State: _____ ZIP: _____ _ 
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