






































































































































































































































































































































































































































































































































7 ____ Beyond BASIC 

6. 

7. 

Finally you'll be asked if you wish to make any additional 
conversions. If yes, the program will loop back. If not, the 
computer will CLOSE all files and END. Your BASIC subrou­
tine will be stored on disk as a file labelled MLR. LST. If you 
are using a cassette, see Program 2 for required program 
modifications. 
After you're done, erase the utility program via NEW. Now 
enter your BASIC program. Finally, merge your machine 
language into your program by: 

For Disk 
ENTER "D:MLR. LST" 

For Cassette: 
See Program 2 

8. Now that the two programs are merged, type in a GOSUB 
statement to reference the first line number of MLR. LST (or 
the equivalent cassette file). 

And that's it; you're ready to go. 

Storing Machine Language in Strings 
I'd like to make some comments on storage of machine language 
in a string format. First, to do it correctly, you must write routines 
which are relocatable. That is, they must not contain any JMP or 
JSR instructions to a specific memory location within the 
program. Since the string can be located nearly anywhere in 
memory, nomelocatable code will almost surely crash the 
computer. It's best to store your subroutines and data tables in 
page 6 of memory. These permanent addresses can then be safely 
called from within your routine. 

Another problem lies in proofreading your string. If you load 
your data into a string and then PRINT it to the screen, you will 
see many weird and wondrous things. What is happening is that 
the screen editor is interpreting the function of the printed 
graphics symbols and carrying out the function. For example, if 
the graphics symbol in your string is that for a "delete character;' 
the computer will slavishly do it. Thus the string symbols seen on 
your screen are not correct (unless you're lucky). To check your 
string, use the following routine in direct mode. (First RUN your 
program to DIMension and initialize your string): 

L=LEN(string name$):FOR X=l TO L:?AS 
C(string name$(X,X»;",";:NEXT X 
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7 Beyond BASIC ___ ill 

This routine prints the actual value of each byte stored in the 
string. 

Another serious problem with string storage of data is the 
occurrence of values of 34 or 155. The value 34 is the ATASCII 
representation of quotation marks . The value 155 is the AT ASCII 
for RETURN. The presence of either will cause the screen editor to 
prematurely truncate your string and give you an error message. 
Thus the program does the following when it encounters either 
value: 

1. It inserts a space character in the string and notes the position 
in the string. 

2. It then writes the BASIC subroutine statements so that the 
values are inserted into the string without going through the 
screen editor. It uses the CHR$ function for this purpose. 

3. As presently set up, the program can handle up to 15 values 
of the quotes and of the RETURN characters. It checks for the 
total occurrence of these and warns you if there are too many. 

There you have it. I hope this program makes the difficult world 
of machine language a little more enjoyable. 

Table 3. Variables in Program 1 
A$ Used to receive yes or no responses 
BATOP Top memory location of utility program 
00$ Holds name of string used to store machine language 

F 

I,S,T,X,Y 
L 
LS,LF 
LN 

LNO 

LR 
N 
QT 
QUOTE( ) 
RT 
RETRN( ) 
S 
SF,FF 
SO,FO 

(ML) 
Flag. Zero if string storage requested. Set to one if 

storage at a specific address is requested 
Loop counters 
Length of string required to store ML 
Initial and final position in string to be filled with data 
Line number of subroutine to be written for string 

storage 
Line number of DATA statements to be written for ML 

storage at a specific address 
Remaining length of string after subtracting 80 
Input value for choice of ML storage 
Total number of values of 34 in ML 
Holds position in string of AT ASCII values of 34 
Total number of values of 155 in ML 
Holds position in string of AT ASCII values of 155 
Temporary value for ML address 
New starting and final address of ML 
Initial starting and final address of ML 
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7 ____ Beyond BASIC 

v 

w 
z 

Counter to indicate number of routines to be stored at 
specific addresses 

Indicates cell in array RETRN( ) 
Indicates cell in array QUOTE ( ) 

Program 1. Merging ML into BASIC Disk Version 
10 CLR :GRAPHICS 0:POKE 752,1:POKE 756,209:? 

"{5 SPACES}I:;r:uw,iW" 1_:la.,l1:tr, .. (lI(al:LWol:u3:,": G 
OSUB 600:POKE 756,224 

20 DIM A$(U,D0$(3),QUOTE<14),RETRN(14) 
30 D0$="{3 SPACES}":TRAP 580:GOSUB 740:V=0:0 

PEN #3,8,0,"D:MLR.LST":LNO=32050:LN=31000 
:F=0 

40 ? :? :? "INPUT STARTING ADDRESS OF CODE": 
POKE 752,0:GOSUB 590:INPUT S:SO=S:SF=S 

50 ? "INPUT FINAL ADDRESS OF CODE":GOSUB 590 
: INPUT S:FO=S:FF=S:GOSUB 640 

60 ? "STORAGE METHOD FOR ROUTINE?":? .. 
{3 SPACES} ":? .. 
{3 SPACES} 2.HITHIN A STRING. 

70 ? "{3 SPACES} 3.AT NEH ADDRESS . 
80 GOSUB 590:? :? "PLEASE TYPE NUMBER PLUS R 

ETURN~":INPUT N 
90 IF (N<>1 AND N<>2 AND N<>3) THEN? .. 

{BELL}WRONG RESPONSE~TRY AGAIN~":GOSUB 60 
0:GOTO 60 

100 IF N=3 THEN? :7 "NEW STARTING ADDRESS F 
OR ROUTINE?":GOSUB 590:INPUT S:SF=S 

110 IF N=3 THEN 7 "NEW FINAL ADDRESS FOR ROU 
TINE~":GOSUB 590:INPUT S:FF=S 

120 IF N=3 THEN IF FF-SF<>FO-SO THEN? .. 
{BELL}INCORRECT FINAL ADDRESS~ TRY AGAIN 
~":? :GOTO 110 

130 IF N=1 OR N=3 THEN F=1:V=V+1:GOTO 180 
140 L=FO-SO+1:GOSUB 680:GOSUB 610 
150 ? .. DO YOU WISH AN [:"i#t .... PR I NTOUT" :? .. OF 

YOUR STRING DATA~":GOSUB 590:INPUT A$ 
160 IF A$="Y" THEN N=4:? "HIT RETURN WHEN TH 

E PRINTER IS ON!":GOSUB 590:INPUT A$:OPE 
N #2,8.0,"P:" 

170 GOTO 260 
180 ? #3;LNO;" DATA .. ;SF; ..... ;FF:LNO=LNO+10 
190 ? #3;LNO;" DATA "; 
200 FOR 1=0 TO 19 
210 IF SO+I=Fo+1 THEN POP :IF I THEN? #3;", 

";-1:? #3:LNO=LNO+10:GOTO 490 
215 IF SO+I=FO+1 THEN IF 1=0 THEN? #3;-1:? 

#3:LNO=LNO+10:GOTO 490 
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220 IF I THEN? #3;","; 
230 ? #3;PEEK(SO+I); 
240 NEXT I:? #3:LNO=LNO+10:S0=SO+20:GOTO 190 
260 IF N=4 THEN? #2:7 #2;"ttDATA FOR ";D0$; 

11**11 
270 LS=1:Z=0:W=0:? #3;LN;" DIM ";D0$;"(";L;" 

) : " ; 
280 IF N=4 THEN FOR 1=0 TO L-1:? #2;PEEK(SO+ 

I);:IF I<L-1 THEN? #2;","; 
290 IF N=4 THEN NEXT I 
300 LR=L-80:IF LR<=0 THEN LF=LS+L-1 
310 IF LR)0 THEN LF=LS+80-1:L=LR 
320 ? #3; D0$; " ( " ; LS; " , " ; LF; .. ) =" ; : 7 #3; CHR$ (3 

4);:FOR I=LS TO LF 
330 IF PEEK(SO+I-1)=34 THEN? #3;" ";:QUOTE( 

Z)=I:Z=Z+1:GOTO 360 
340 IF PEEK(SO+I-1)=155 THEN? #3;" ";:RETRN 

(W)=I:W=W+1:GOTO 360 
350 ? #3;CHR$(PEEK(SO+I-1»; 
360 NEXT I:IF LR)0 THEN LS=LS+80:? #3;CHR$(3 

4):? #3:LN=LN+10:? #3;LN;" ";:GOTO 300 
370 ? #3;CHR$(34):? #3:LN=LN+10 
380 QT=0:RT=0:FOR X=0 TO 14:IF QUOTE(X) THEN 

QT=QT+1 
390 IF RETRN(X) THEN RT=RT+1 
400 NEXT X:IF QT=0 AND RT=0 THEN 490 
410 ? #3;LN;"RESTORE ";LN+20:LN=LN+10 
420 IF QT THEN? #3;LN;" FOR X=1 TO ";QT;":R 

EAD Z:";D0$;"(Z,Z)=CHR$(34):NEXT X":LN=L 
N+10 

430 IF QT THEN? #3;LN;" DATA ";:FOR Y=0 TO 
QT-1:? #3;QUOTE(Y);:IF Y AND Y<QT-1 THEN 

? #3;11,"; 
440 IF QT THEN NEXT V:? #3:LN=LN+10 
450 IF RT THEN? #3;LN;" FOR X=1 TO ";RT;":R 

EAD Z: ";D0$;" (Z,Z)=CHR$(155) :NEXT X":LN= 
LN+10 

460 IF RT THEN? #3;LN;" DATA ";:FOR Y=0 TO 
RT-1:? #3;RETRN(Y);:IF Y AND Y<QT-1 THEN 

? #3;11,11; 
470 IF RT THEN NEXT V:? #3:LN=LN+10 
490 GOSUB 740:? "ALL DONE":GOSUB 590:INPUT A 

$ 

500 IF A$="N" THEN D0$="{3 SPACES}":CLOSE #2 
:GOTO 40 

510 IF F=0 THEN 570 
520 ? #3;"32000 W=0:V=";V;":RESTORE 32050" 
530 7 #3;"32010 READ X,Y:FOR I =X TO Y:READ Z 

:POKE I,Z:NEXT I" 
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540 ? #3;"32020 READ Z:IF Z<)-1 THEN ?";CHR$ 
(34);"ERROR IN CODE! CHECK DATA STATEMEN 
TS!";CHR$(34);":END" 

550 ? #3;"32030 W=W+1:IF W<V THEN 32010" 
560 ? #3;"32040 RETURN" 
570 CLOSE #2:CLOSE #3:END 
580 CLOSE #2:CLOSE #3:TRAP 40000:? "{BELL}ER 

ROR ";PEEK(195);" AT LINE ";PEEK(186)+25 
6*PEEK (187);"!": END 

590 FOR T=10 TO 6 STEP -1:FOR S=8 TO 0 STEP 
-1:S0UND 0,15-S,10,T:NEXT S:NEXT T:SOUND 

0,0,0,0:RETURN 
600 FOR T=1 TO 400:NEXT T:RETURN 
610 ? :? "INPUT TWO CHARACTER STRING NAME":? 

"PLUS THE $":GOSUB 590:INPUT D0$ 
615 IF LEN(D0$) < 3 THEN GOSUB 750:GOTO 610 
620 IF ASC(D0$(1,1»)90 OR ASC(D0$(1,1» ( 65 

OR D0$(2,2)="$" OR D0$(3 , 3)<)"$" THEN GO 
SUB 750:GOTO 610 

630 RETURN 
640 IF SO(1792 THEN RETURN 
645 IF FO ) (256*PEEK(106)-1000) THEN? " 

{BELL} ":PO 
P :GOTO 40 

650 BATOP=PEE K (144)+256 * PEE K (145) : IF BATOP ) S 
0-100 THEN ? " { BELL }[1f:lI".'(Ol :U TH I S PROGRA 
M MAY HAVE " : GOTO 6 7 0 

660 RETURN 
670 ? "OVERRUN YOUR CODE! CHEC K YOUR RESULTS 

!":GOSUB 600 : RETURN 
680 QT=0:RT=0:FOR 1=0 TO L-1: IF PEEK(SO+I)=3 

4 THEN QT=QT+1 
690 IF PEEK(SO+I)=155 THEN RT=RT+1 
700 NEXT I:IF RT<16 AND QT ( 16 THEN RETURN 
710 ? "{ BELL} 1~:r:l:1 :IIiI :f1 w ",ull):_!lI],'.!lll: .':lIi1: i#S" : ? 

MORE THAN 15 ATRSCII VALUES FO ":? It J1)]I] 

(1):1: all :_uIIaI. #i-..... " 
720 ? " .. : lIAW _If:l: I a.:- _ ~ ;;1111:1 #i."SW • .a" :? " I ~. ;(:i='J" 

1:;[:13_:1:ulm*_iWoI(0i*,,": GOSUB 600: GOSUB 60 
o 

730 POP :GOTO 60 
740 FOR 1=0 TO 14:QUOTE(I)=0:RETRN(I)=0:NEXT 

I:RETURN 
750? "{BELL}WRONG RESPONSE! TRY AGAIN!":RET 

URN 
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(see notes below) 
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30 D0$ = "{3 SPACES}":TRAP 580:GOSUB 740:V = 0:L 
NO = 32050:LN=31000:F = 0 

35 OPEN #3,8,0,"C:":? #3;"1 DATA ";:FOR I=0 
TO 59:? #3;"0,";:NEXT I:? #3;"0";:? #3 

Note: Line 35 writes a dummy line of DATA. This is needed because of a bug in 
the operating system. After the cassette handler is OPENed, the cassette motor 
will not stop running until a record is written to it . RUN the program and record 
the subroutine on tape. Then , before you enter your BASIC program, ENTER the 
subroutine from cassette. DELETE line 1. Then ENTER your BASIC program. 
Now type in GOSUB to the utility subroutine and you're ready to go. 
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1.-Beyond BASIC 

Machine Language 
Sort Utility 
•••••• Ronald and Lynn Marcuse 

Machine language sorts are fast. With this sort utility you will be 
ab le to sort fixed or variable length records. These programs will 
not rUI1 011 the 800XL. 

There have been occasional articles in the various personal 
computer magazines concerning the sorting of data files. Some of 
these have presented sort routines written in BASIC that can be 
used in existing programs. The complex string handling required 
by the sort logic is not really suitable for BASIC's rather slow 
execution speed. Clearly, any type of repetitive string manipula­
tions as performed by sorting or searching functions would defi­
nitely benefit from machine language. If you continue reading you 
will find out how much faster machine language really is. 

Before we get into the programs themselves, it would prob­
ably be beneficial to include some background information. The 
verb to sort is defined as: lito put in a certain place or rank 
according to kind, class or nature; to arrange according to charac­
teristics:' This comes pretty close to what we sometimes want to 
do with the data we store in our computers and files: put it in 
some kind of order. Once we have arranged it we can search it 
quicker (imagine a disorganized phone book), list it in a more 
readable format, or even match it to other files that have been 
sorted the same way. 

The Main Questions 

First we must decide where will we do the actual sorting. All of us 
have arranged things on a desk or table. Our sort area is, there­
fore, the desk or table that we use. In a computer system we have 
a choice of using the memory within the machine (internal) or our 
disk drive (external). There are problems with both of these. 
Computer memory is limited in size and this, in tum, limits the 
number of records that can be read in. The disk drive may be able 
to hold more data, but the speed of the device is snail-like when 
compared to memory. We can also use both. Divide the file up 
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into smaller chunks which can be sorted in memory, store these 
on disk as temporary files, and then merge all of them together. 
This process is usually referred to as sub-listing or sort-merge. 

The next question involves the type of sort logic (there are 
many ways of putting things in order). The algorithm used here is 
called a bubble sort. The file or list is examined two records at a 
time. If the second has a lower sort key than the first, the two will 
exchange places within the file. Why then, you ask, is it called a 
bubble sort: because records appear to bubble upward in memory 
(I didn't coin the phrase). Although this is not a very exotic meth­
odology, it does offer several advantages such as requiring no 
other memory allocations for sorting and a rather quick speed if 
the file is not too disorganized. It will also not disturb the relative 
positioning of records that have equal sort keys. 

There are numerous other types of sort algorithms. A selection 
sort would go through a list of (n) items (n-1) times, pulling out the 
next lowest record and adding it to the current end of a new list. 
This would need double the memory though. A selection and 
exchange sort would perform a similar function within the main 
sort area, selecting the lowest element during each pass, moving 
it upward in the list to be exchanged with the element occupying 
its new position. This method tends to upset the existing relative 
positioning. Other types involve binary tree searches and more 
complex algorithms. 

The difference between fixed and variable length records is 
really just that. Fixed length records are all exactly the same size, 
while variable implies that all or many of the records in the file 
may vary in length. Record 1 may be 80 bytes long, record 2 may 
be 120, etc. 

Why Machine Language 
The choice of language is, as stated above, rather clear. Unless you 
have a lot of time to kill, it must be in machine language. When 
you're doing several hundred thousand (or million) character 
comparisons and swaps, you don't have time to pull out a BASIC! 
machine language dictionary for each line in the program (this, in 
essence, is what the BASIC interpreter does). 

Here are some representative execution times, based on 
some testing we did a while back. The speeds are approximate 
and do not include disk input/output time. The test file consisted 
of 200 records, each 75 characters in length. The sort key occupied 
ten positions: 
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BASIC selection/exchange sort (in memory) - 8 minutes 
BASIC bubble sort (in memory) -12 minutes 
BASIC selection sort (on disk) - 2 hours plus (hit BREAK key) 
Machine language bubble (memory) - 3 seconds 

The sort program was developed with flexibility in mind. It 
will sort fixed length or variable length records from 2 through 250 
bytes in length. The sort key itself may be located anywhere in the 
record and can be any length (up to the size of the record). It will 
sort in either ascending or descending order. The records them­
selves must be comprised of ATASCII characters. While in 
memory; they need not be terminated by end-of-line ($9B) charac­
ters. 

The nominal limit of 250 characters is imposed by a possible 
bug in Atari's DOS II. The second half of page 5 (memory 
addresses 0580-05FF hex, 1408-1535 decimal) appears to be utilized 
as an internal 110 buffer. When more than 128 bytes are input, the 
excess winds up on page 6. The sort program also resides in the 
safe user area of page 6 (beginning at $0680 or 1664). There is a 
physical law that states two things cannot occupy the same place 
at the same time. This also holds true in computer memory. The 
program has been pushed as far into page 6 as it can go. 

Using the Sort 
In order to use the sort, you must feed it certain parameters. The 
record length must be POKEd into location 205 ($OOCD). The sort 
type (O-Ascending, I-Descending) would be POKEd into 206 
($OOCE). The starting and ending positions of the sort key will 
also have to be POKEd into locations 203 ($OOCB) and 204 
($OOCC). The program is expecting to see the offset of the sort key. 
The offset is the number of positions in front of that byte. For 
example, the first position of a record has a 0 offset, the second 
has an offset of I, and the hundredth has an offset of 99. The 
USeR function that calls the sort will also pass the address of the 
string containing the file and the record count. For those who are 
a little unsure of what this is all about, there are a few examples 
coming up. 

Now that you have a routine that will sort your data faster 
than you can say Rumpelstiltskin, how do you use it? Here are 
several suggestions. The easiest method is to link through our 
sort/file loader in Program 1 (fixed length only). Your existing 
program that is processing the data file is probably much, much 
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longer than the short loader. The main advantage of using a small 
program is that you wind up with more free memory And, since 
memory is our sort area, the more that is free, the larger the file . If 
you don't type the REMark statements, you'll have an even larger 
sort area. The disk file must be fixed length records terminated by 
end-of-line characters. Your existing processing program must 
contain the POKEs mentioned above. It may look something like 
this: 
POKE 203.SKEYA-l:POKE 204.SKEYB-l:PO 
KE 205.RECLEN:POKE 206.0 (for Ascend 
ing) 

The call to the loader would be a RUN "D:SORTLOAD" (give the 
loader this filename when you save it). The sort/file loader must 
have your filename in the variable F$ and your program name in 
P$. If your processing program handles several files, you can also 
pass the filename by using the following statements. First, your 
program: 
FOR 1=0 TO 14:POKE 1640+1.32:NEXT I 
FOR 1=0 TO LEN(F$):POKE 1640+I . ASC(F 
$(I,I» : NEXT I 
Note: F$ is your files name 

The sort/file loader will require the following lines to be added: 
70 FOR 1=0 TO 14:F$(I.I)=CHR$(PEEK(1 

640+1»: NEXT I 
80 IF F$ (1.2) < )"D:" THEN -:> "ERROR": E 

ND 

If your processing program or file is small, you may do all of the 
above from within your program. Besides the same POKEs as 
above (you wouldn't need the filename of course), you will need 
the following line added to your program: 

IF RC>1 THEN A=USR(1664.ADR(X$),RC) 

where RC is the number of records stored in the string X$. Substi­
tute your names where applicable. 

Programs 2,3,4, and 5 comprise a sort/merge utility that uses 
the same sort routine. This will give you the ability to handle 
much larger files and variable length records. With a 40 or 48K 
machine you will be able to sort files that are 60,000 bytes long. (If 
the record length is 60 characters, that will translate to 1,000 
records.) This particular version divides the file into two manage­
able sub-files, sorts each, and then merges them. Be careful with 
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your disk space; the temporary file will need room also. If you 
have more than one drive, you can modify the program to split it 
three or more ways and sort even more records . For example, put 
the temporaries on drive 2 and the new file on drive 3. Who said 
micros can't handle larger files? 

Your Options 
The sort/merge utility is a stand-alone. Program 2 will load the 
machine language and display a title screen. Program 3 is a menu 
that wJl allow you to select either fixed or variable length record 
types and other parameters. If you select fixed length, Program 4 
will be called; variable length will select Program 5. 

Because of the chaining between these programs, Program 3 
must be saved with a filename of "D:SORTXX'~ Programs 4 and 5 
must likewise be saved with filenames of "D:SORT.FIX" and 
"D:SORT. YAR': respectively. Program 2 may be saved with any 
filename, but "D:SORTMERG" is suggested to avoid confusion. 

Now that you know how to feed the sort its required param­
eters and call it, you must still get it into memory. Once again, you 
have several options. If you have the AssemblerlEditor cartridge 
(or a similar assembler), the source appears in Program 6. Please 
feel free to modify it. If you're limited to BASIC, Program 7 will 
load the machine language when it is run. After doing either of 
these, you should go directly to DOS (DOS II only) and do a 
binary save (option K) with the following parameters: 

Dl:AUTORUN.SYS,0680,06FD 

Saving the machine language as AUTORUN.SYS will enable the 
program to auto-boot when you power up with the disk (you must 
power up with that disk) . Do not append an INIT or RUN address 
to the file unless you want the machine to lockup every time you 
tum it on. The stand-alone sort/merge utility will automatically 
load the machine language when RUN "D:SORTMERG" is 
executed by the Atari. 

Program 1. Sort Program Load (Files) 
10 REM CALLING PROGRAM MUST: 
12 REM 
14 REM * POKE RECORD LENGTH INTO LOCATION 2 

O5 
15 REM * POKE BEGINNING OF SORT KEY INTO LO 

C 203 
16 REM * POKE END OF SORT KEY INTO LOCATION 

204 
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17 REM * POKE TYPE (ASCENDING - ~ OR DESCEN 
DING - 1) INTO LoC 2~6 

18 REM 
19 REM THIS PROGRAM WILL LOAD FILE INTO MEMO 

RY AND CALL MACHINE 
2~ REM LANGUAGE ROUTINE. WHEN COMPLETED, YOU 

R PROGRAM MAY BE 
21 REM RE-CALLED BY EQUATING P$ TO YOUR PRoG 

RAM NAME. 
22 REM 
50 DIM X$(FRE(~)-6~0) ,R$(130) ,F$(15) ,P$(15), 

1$ ( 1) 

59 REM REPLACE X'S WITH YOUR FILE & PROGRAM 
NAMES 

6~ P$="XXXXXX":F$="XXXXXX" 
99 REM GET RECORD LENGTH 
10~ RET=I~~:R=PEEK(2~5) 

1~9 REM OPEN FILE AND INPUT RECORDS 
11~ ? " LOADING ";F$:TRAP 60~:oPEN #2,4,~,F$ 

:L=1 
120 TRAP 140:INPUT #2,R$:TRAP 4~~~~ 
13~ X$(L,L+R-l)=R$:L=L+R:GoTo 12~ 

14~ CLOSE #2:L=L-l:N=L/R:? " RECORDS LoADED= 
n ; N 

149 REM CALL MACHINE LANGUAGE SORT ROUTINE 
15~ IF N>1 THEN? " BEGIN SoRT":A=USR(1664,A 

DR(X$),N) 
16~ RET=17~:? "COMPLETED SAVING ";F$ 
169 REM ERASE OLD FILE AND SAVE NEW ONE 
17~ TRAP 6~0:XIo 36,#2,~,~,F$:oPEN #2,8,~,F$ 
18~ FOR 1=1 TO L STEP R:R$=X$(I,I+R-l):? #2; 

R$:NEXT I 
19~ CLOSE #2:XIo 35,#2,~,~,F$ 
199 REM RETURN TO YOUR PROGRAM? 
20~ RET=2~~:TRAP 6~~:IF P$(3,4)<>"XX" THEN? 

" LOADING ";P$:RUN P$ 
21~ END 
6~~ ? " ERROR - ";PEEK(195):CLoSE #2 
61~ ? " PRESS RETURN TO CoNTINUE";:INPUT 1$: 

GoTo RET 

Program 2. Sort/Merge Loader 
o DIM M$(20):FOR 1=1 TO 13:READ A:M$(I)=CHR$ 

(A): NEXT 1: DATA 72,198, 2lZ18, 165,208,141,10, 
212,141,24, 2ii18, 1lZ14, 64 

1 GRAPHICS 21:POKE 752,1:PoKE 82,1 
2 POKE 7~8,52:POKE 7~9,8:POKE 71~,148:POKE 7 

11,66:PoKE 712,152:PoKE 559,~ 
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4 I=PEEK(560)+PEEK(561)*256:FOR J=1 TO 4:REA 
D A,B:POKE I+A,B:NEXT J 

5 A=INT(ADR(M$)/256):PO KE 513,A:POKE 512,ADR 
(M$)-A*256 

6 FOR J=14 TO 30:POKE I+J,138:NEXT J:POKE 54 
286,192:POKE 559,34 

8 DATA 3,70,6,6,7,6,8,6 
10 POKE 87,2: POS 1 T ION 2,0:? #6;" * i#!.):I .... :;B":. 
~ *":? #6;" {6 SPACES}(lj.II ... '· ... 

12 POKE 87,5 
20 FOR N=1 TO 6:READ C,Xl,Yl,X2,Y2,X3,Y3,X4, 

Y4 
24 COLOR C:PLOT Xl,Yl:DRAWTO X2,Y2:DRAWTO X3 

,Y3:POSITI0N X4,Y4 
26 POKE 765,C:XIO 18,#6,0,0,"S:":NEXT N 
28 COLOR 2:FOR 1=12 TO 27 STEP 3:PLOT 59,I:N 

EXT 1 
30 FOR Y=34 TO 38 STEP 2:COLOR 3:FOR X=15-Y+ 

40 TO 62+Y-40 STEP 2:PLOT X,Y:NEXT X:COLO 
R I:PLOT X+2,Y:NEXT Y 

36 COLOR 4:PLOT 26,22:DRAWTO 26,14:DRAWTO 29 
,14:PLOT 30,15:PLOT 31,16:PLOT 30,17:PLOT 
29,18 

37 DRAWTO 27,18:DRAWTO 31,22:PLOT 34,14:DRAW 
TO 34,22:DRAWTO 39,22 

38 PLOT 42,22:DRAWTO 42,14:DRAWTO 46,18:DRAW 
TO 50,14:DRAWTO 50,22 

40 DATA 2,70,40,62,32,16,32,8,40,1,62,31,62, 
27,17,27,17,31,1,20,26,20,10,17,10,17,26 

42 DATA 1,62,26,62,10,56,10,56,26,1,62,9,62, 
6,17,6,17,9,3,55,26,55,10,21,10,21,26 

100 FOR 1=0 TO 125:READ A:POKE 1664+1.A:NEXTI 
102 POKE 54286,64:RUN "D:SORTXX" 
105 DATA 104,104,133,217,104,133,216,104,133 

, 209,104,133,208,169,0 
110 DATA 133,218,133,207,162,1,165,216,133,2 

14,165,217,133,215,24 
120 DATA 165,214,133,212,101,205,133,214,165 

,215,133,213,105,0,133 
130 DATA 215,164,203,165,206,240,10,177,214, 

209,212,144,44,240,12 
140 DATA 176,19,177,214,209,212,144,13,240,2 

,176,30,200,196,204 
150 DATA 240,227,176,23,144,223,169,1,133,21 

8,164,205,136,177,214 
160 DATA 72,177,212,145,214,104,145,212,192, 

0,208,241,232,224,0 
170 DATA 208,2,230,207,228,208,208,172,165,2 

09,197,207,208,166,165 
180 DATA 218,201,0,208,144,96 

264 



7 Beyond BASIC __ lIiill 

Program 3. Sort/Merge Menu 
(SAVE as "D:SORTXX") 

o REM SORT/MERGE MENU 
1 0 PO K E 82, 1 : G RAP H I C S 0:? ," {D 0 W N} ;;Sll;i ..... ;" .. :li1;a 

............ :? "{DOWN}{TAB}" 
20 DIM I$(I),T$(I):Q3=40000:? "{DOWN}FOR FIL 

E TO BE SORTED, ENTER:" 
30 ? "{DOWN}FIXED (F) Dr VARIABLE (V) LENGTH 

";:INPUT 1$ 
40 R=0:IF I$="V" THEN 70 
50 IF I${ > "F" THEN 30 
60 ? "RECORD LENGTH ";:TRAP 40:INPUT R:TRAP 

Q3:IF R{2 OR R >250 THEN 60 
70 ? "SORT KEY (lst,2nd) ";:TRAP 70:INPUT SS 

,SE:TRAP Q3 
75 IF SS)=SE OR SS { 0 OR SE)250 THEN 70 
80 ? "ASCENDING - 0 OR DESCENDING - 1 ";:TR 

AP 80:INPUT T:TRAP Q3 
85 IF T{0 OR T > 1 THEN 80 
90 POKE 205 ,R:P OKE 203,SS:POKE 204,SE:POKE 2 

06,T 
100 TRAP 120:IF I$="V" THEN RUN "D:SORT.VAR" 
110 RUN "D:SORT.FIX" 
120 ? "INSERT DISKETTE WITH SORT PROGRAM":? 

"PRESS RETURN ";:INPUT T$:GOTO 100 

Program 4. Fixed Length Records 
(SAVE as "D:SORT.FIX) 

o REM SORT/MERGE - FIXED LENGTH RECORDS 
20 R=PEEK(205):SS=PEEK(203)+I:SE=PEEK(204)+1 

:T=PEEK(206) 
30 XL=FRE(0)-600:DIM X$(XL),F$(15),R$(R),T$( 

R),D$(7) 
40 Ql = 210:Q2=600:Q3=40000:D$="Dl:TEMP" 
50 ? "ENTER FILE NAME (Dn:name.ext)":INPUT F 

$ 

60 TRAP 50:DO=VAL(F$(2,2»:IF Do{1 OR DO}4 T 
HEN 50 

80 ? "DRIVE NUMBER FOR SORTED FILE ";:TRAP B 
0:INPUT DN 

90 IF DN {1 OR DN ) 4 THEN 80 
95 D$(2,2)=STR$(DO):? "INSERT ";F$;" IN DRIV 

E ";DO:IF DN { >DO THEN? "AND BLANK DISK I 
N DRIVE ";DN 

96 ? "PRESS RETURN ";:INPUT R$ 
100 ? "LOADING ";F$:TRAP Q2:0PEN #2,4,0,F$:M 

=0 
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12~ L=1:? "PASS 1 - ";:GOSUB 5~~:IF M=~ THEN 
16~ 

14~ ? "WRITING ";D$:OPEN #3,8,0,D$:GOSUB 56~ 
15~ ? "PASS 2 - ";:L=1:GOSUB 5~~ 
16~ CLOSE #2:TRAP Q2:IF DO=DN THEN? "DELETI 

NG ";F$:XIO 36,#3,~,~,F$ 
17~ F$(2,2)=STR$(DN):OPEN #3.8,~,F$ 
18~ ? "WRITING ";F$:IF M=~ THEN GOSUB 56~:GO 

TO 4~~ 

2~~ TRAP Q2:0PEN #2,4.~,D$:J=1:A=1:B=1:AE=1: 
BE=1 

210 IF A=1 THEN TRAP 3 30:INPUT #2,R$:TRAP Q3 
22~ IF B=1 THEN TRAP 34~:T$=X$(J,J+R-l):J=J+ 

R:TRAP Q3 
23~ IF AE=0 AND BE=0 THEN 39~ 
240 IF AE=l AND BE=0 THEN 300 
245 IF AE=0 AND BE=1 THEN 310 
250 IF T=1 THEN 280 
260 IF R$(SS,SE»T$(SS , SE) THEN 310 
270 GOTO 3~~ 

28~ IF R$(SS,SE) ( T$(SS,SE) THEN 31~ 
3~~ ? #3;R$:A=1:B=~:IF AE=~ THEN A=~:B=BE 
3~2 GOTO Q1 
31~ ? #3;T$:A=~:B=1:IF BE=~ THEN B=~:A=AE 
312 GOTO Q1 
33~ AE=~:GOTO 22~ 

34~ BE=~:GOTO 230 
39~ CLOSE #2:? "DELETING ";D$:XIO 33,#2,0,0, 

D$ 
400 CLOSE #3:XIO 36,#3,~,0.F$ 
41~ END 
500 TRAP 530:INPUT #2,R$:TRAP Q3 
51~ X$(L)=R$:L=L+R:IF (L+R)(XL THEN 500 
520 M=l 
530 L=L-1:N=L/R:? "RECORDS LOADED = ";N 
540 IF N) 1 THEN? "BEGIN SORT ";:A=USR(1664 

,ADR(X$),N) 
550 ? "END SORT":RETURN 
56~ FOR 1=1 TO L STEP R:R$=X$(I,I+R-1):? #3; 

R$:NEXT I:CLOSE #3:RETURN 
60~ ? "ERROR - ";PEEK(195):END 

Program 5. Variable Length Records 
(SAVE as "D:SORT.VAR) 

o REM SORT/MERGE - VARIABLE LENGTH RECORDS 
10 SS=PEEK(2~3)+1:SE=PEEK(204)+1:T=PEEK(2~6) 

:POKE 203,SS:POKE 2~4,SE 
20 XL=FRE(0)-~00:DIM X$(XL),F$(15),R$(251),T 

$(251),D$(7) 
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30 Ql = 210:Q2=600:Q3=40000:D$ = "Dl:TEMP " :T$(I) 
= " ":T$(251)=" ":T$(2)=T$(I) 

40 ? "ENTER FILE NAME (Dn:name.ext)":INPUT F 
$ 

45 TRAP 40: DO=VAL (F$ (2, 2»: IF DO<1 OR DO>4 T 
HEN 40 

50 ? "DRIVE NUMBER FOR SORTED FILE " ; : TRAP 5 
0:INPUT DN 

55 IF DN<1 OR DN >4 THEN 50 
57 ? "INSERT II; F$; II IN DRIVE ";DO:IF DN<>DO 

THEN ? "AND BLANK DISK IN DRIVE ";DN 
58 D$(2,2) =STR$(DO):? "PRESS RETURN ";:INPUT 

R$ 
60 ? "FINDING LONGEST RECORD LENGTH":TRAP Q2 

:OPEN #2,4,0,F$:R=0 
70 TRAP 80:INPUT #2,R$:L=LEN(R$):IF L>R THEN 

R=L 
75 GOTO 70 
80 CLO S E #2:? "LONGEST LENGTH IS ";R:IF R>25 

o THEN? "TOO LONG":END 
100 POKE 205,R+l:? "LOADING ";F$:TRAP Q2:0PE 

N #2,4,0,F$:M = 0 
120 L = I:? "PASS 1 - ";:GOS UB 500:IF M= 0 TH EN 

160 
140 ? "WRITING ";D$:OPEN #3,8,0,D$:GOSUB 560 
150? "PASS 2 - ";:L=1:GOSUB 500 
160 CLOSE #2:TRAP Q2:IF DO=DN THEN? "DELETI 

NG ";F$:XIO 36,#3,0,0,F$ 
170 F$(2,2)=STR$(DN):OPEN #3,8,0,F$ 
180? "WRITING ";F$:IF M=0 THEN GOSUB 560:GO 

T O 400 
200 TRAP Q2:0PEN #2,4,0,D$~J = I:A= I:B=1:AE=I: 

BE=1 
210 IF A= 1 THEN TRAP 330:INPUT #2,R$:TRAP Q3 
220 IF B=1 THEN TRAP 340:RL = ASC(X$(J,J » :T$ = 

X$(J+1,J+RL):J=J+R+l:TRAP Q3 
230 IF AE=0 AND BE = 0 THEN 390 
240 IF AE=1 AND BE=0 THEN 300 
245 IF AE=0 AND BE=1 THEN 310 
250 IF T=1 THEN 280 
260 IF R$(SS,SE}>T$(SS,SE) THEN 310 
270 GOTO 300 
2 8 0 IF R$(SS,SE} < T$(SS,SE} THEN 310 
300 ? #3;R$:A=I:B=0:IF AE=0 THEN A=0:B = BE 
302 GOTO Ql 
310 ? #3;T$:A = 0:B=I:IF BE = 0 THEN B=0:A = AE 
312 GOTO Ql 
330 AE=0:GOTO 220 
340 BE = 0:GOTO 230 
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