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prints out those changes that must be
made by hand.

All else is bookkeeping. Note: In line
63030, START is the address in memory
of the beginning of the program. This is
probably the only thing that needs to be
changed for RENUMB to run on the PET
(try START@ 1025 per Butterfield) and
possibly on other systems using Micro-
soft BASIC. Finally, if you write very
GOTOy and GOSUBY programs, you may
want to change the definition of DD in
line 63030.

Applesoft

Butterfield gives considerable infor-
mation about the insight into the struc-
ture of Microsoft BASIC. What is even
handier is your own APPLE |l. Let it be
your textbook and teacher. For example,
starting fresh with Applesoft in the com-

1 PRINT: GOTO 521

521 PRINT “FREE”: LIST 521

While this little program runs without
error, that is not necessary. You can
enter anything you want to see how Ap-
plesoft handles it.

Now go to the monitor and look at

801- 0C 08 01 00 BA 3A
AB 3532 3100

80C- 10 08 09 02 BA 2
3A
BC 3532 3100

810- 00 00

for ROM Applesoft (1001 for RAM Ap-
plesoft). In the above|lines, arranged
here for clarify, 0C, 08| 10 08, and the
final 00 00 point to the next instruction in
memory, the 00 00 pointer labelling the

2 46 52 45 45 22

the line numbers, 1 and 521 respectively.
BA is the token for PRINT; 3A is the
ASCII code for the colon; AB is the token
for GOTO; 35 32 31 gives the line number
for the GOTO; and 00 indicates the line
ending. 22 46 52 45 45 22 is a direct ASCli
code rendition of “FREE”. Finally BC is
the token for LIST and 35 32 31 is the iine
number 521 after LIST.

Study of the above paragraph shows
that Applesoft puts things into memory
almost exactly the way you type them on
the keyboard, except that the interpreter
removes spaces, puts in instruction ad-
dresses, translates its command words
into tokens, and uses ASCl code and
hexidecimal, low-order bit first notation.

| think we can be confident that
Microsoft has written most of their
BASIC interpreters in as similar a
fashion as possible. After all, why not

puter, enter end of the program. 01 D0 and 09 02 are exploit one’s own good work. u
LISTING--APPLESOFT RENUMBERING 63130 FOR | = 1 TO X: [F LMU < >
PROGRAM ! INS(1) THEN NEXT GOTO 631
? 20
‘ £3140 FOR KA = 1 TO ND([): POKE
LOC(I) + 1 + MD(1) = XA, VAL
2998 END ( MIDS (SK$,E = XA,1l)) + bh8:
63000 HOME VTAB (3): PRIMNT NEXT
RENUMBERING PPNGRAM": OOINT 63150 IF LNU = INS(!) THEN IMS(I
) = SK
53010 PRIMT "LIMES TO BE PRENUMRE 63160 IF LEN ( STRS (SK)) > ND(
RED:'": INPUT M BEGIMING LI I) THEN PCR =1
NE-<";BGM: IMPUT " ENDIMG 53170 MEXT
LIME==";ToM: npyT M TOTAL 63180 SO = IMT (SK / 258): POKF
MUMBER OF LIMES (ROUGHLY)=-= ; {(LS(J) + 1),S80: POXE (LS{(J))
";D: PRINT i ,SK - 256 = SO0
63020 INPUT "RENUMBFEPED BEGINNIN | 63190 FOR | = 1 TO K: IF LNU = L
G LINE==";SK: IMPUT "{MCPEME NM(1) THEN LM(1) = SKk: IF LNU
NT=-=">ADD { BGN THEN LM(1) = LNU
3030 START = 256 = PEEK (104) + 63200 MEXT
PEEK (103):M = START + 2:DD 63210 SK = SK + ADD:LUN = LNU
= INT (D / &): DIM LS(D),L i 63220 NEXT
N(DD),LM(DD),LOC(DD),NAS(DD) 63250 X = K + 1:LN(K) = LC:SU = PEEX
,ND(DD), INS(DD), IMS(DD) {(J + 1) - u3g
63040 L = L + 1:LS{L) = M:LC = 25 63260 FOR KA = J + 2 TD J + A:CP
6 = PEEXK (M + 1) + PEEK (M ‘ R = PEEK (KA): IF CP2 = 0 OR
Y+ IF LC > 62900 THEM 63100 i CPR = 58 OR CPR = 4i THEN CGOTR
63050 FOR J =M + 2 TO M + 255:T i €329¢
ST = PEEK (J): [F TST = 0 THEN | 63270 SU = 10 » SU + CPR - 48
M= J + 3: GOTO 63040 63280 NEXT
63060 IF T5T = 171 THEN NAS(K + 63290 LOC(K) = J:ND(X) = XA - 1 -
1) = "GNTO": GOSUB £3250 J:INS(K) = SU:J = XA - 1: |F
63070 IF TST = 176 THEN NAS(K + CPR = 44 THFN MAS(K + 1) = "
1) = "GOSUB": GOSUB 63250 COMMA'Y: ) = KA: GOTH £3250
63080 IF TST = 196 AND PEEK (J + 63300 PETURN
1) > 47 AND PEEXK (J + 1) < £3310 ENO
S8 THEN NAS(K + 1) = "THEN": 53350 1Ff PCP < > 1 THEN END
GOSUB £3250 63360 PRINT PPINT '"MOTE: YOU M
63090 NEXT UST MAKE THE FOLLOWIMG CHAM-
63100 FORP J = 1 TN L:LNU = 25€ » ": PRINT "GES MANUALLY:": PQINT
PEEK (LS(J) + 1) + PEEX (L
S(J)): 1F LNU > TPM OR LNU > 63370 FOR | = 1 TO K: IF LEM ( STOS¢
£2900 THEN PRINT : P2IMT "R (IMS(1))) ¢ = ND(1) THEM NEXT
ENUMRERING COMPLETED THPOUGH : END
LINE ", LUN;",": GOTNH 63352 63380 PRINT "LINE ";LM(I);": 1uS
63110 IF LNU < BGN THEM 63190 ERT ";IMS(1);" AFTER ";NAS(
63129 S¥¢ = 0000 + STRS (SK):S y;n."
Kt = R|GHTS (SKS$,5) 3390 MNEXT END
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MOVE IT: Relocating PET Source Programs
and Object Code

I

A useful program need not perform the en

tire task. If ten

percent of the total coding etfort achieves ninaty-nine
percent of the desired result, perhaps manual interven-
tion will be more efficient than additional programming.

MICRO readers probably know that
when a PET program is saved on
cassette tape it normally loads back into
the same area of memory. Several times
recently | wished that was not the case
because | found the need to relocate in-
formation already saved.

For example, | originally assigned
source code for an assembler to what
later turned out to be an inconvenient
area of memory. Being naturally lazy, |
had no desire to retype the long source
program into the newly assigned
memory region. Let the PET move it, |
said—and it did. This article tells how.

information one might wish to
relocate falls into three categories. |
have already mentioned ASCIl source
code which would require no modifica-
tions after being moved. The next
category also requires no extra work.
BASIC programs which you might want
to append, relocate, or relocate, do in-
deed have address links which need to
be modified. Fortunately for us the PET
has routines which do this automatical-

ly.

Finally, machine language programs
are not always located where they do the
most good and it could become
necessary to move them to more useful
areas. In this case many changes pro-
bably will be necessary. Instructions
which use absolute addressing modes
and indexed pointers are the principle
culprits. Finding the necessary changes
can be difficult without a source listing
of the original program.

The first method | considered to move
programs (the first step in relocation)
was a modified program from the First
Book of KIM (MOVEIT, p. 127). | rejected
this approach for a number of reasons,
but mainly because | was convinced the
PET had the routines already built in. An
article by Jim Butterfield (bless his
bones) in the PET User’'s Notes (Vol. 2,
#1, p. 7) gave me the concept | needed to
have the PET operating system heip re-
locate code already saved on tape.

This method has the decided advant-
age of not requiring the old memory
locations to be present. A program
originally located at hex 6000 and saved
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on tape in another PET can be loaded in-
to an 8K maching at hex 40 if desired.

After placing the mach ne language
program in a new area of memory, it is
necessary to make various address
changes. These modifica ions can be
made with a machine language program.
See The First Bopk of KIM, p. 130, for an
example. Since | feel more comfortable
working in BASIC, | develcped a simple
BASIC program ‘to do most of the ad-
dress modifications.

The program i$ not perfect, so any re-
maining changes or corrections need to
be done with a monitor program. |
deliberately used an easy-to-write
(slightly flawed) program ir combination
with manual correction, instead of spen-
ding lots of time writing ar elegant pro-
gram which did everything. | felt this ap-
proach gave the best results because
the total time to accomplish a task is
what really counts.

In summary, the reloc:ting method
discussed here can be brol:en down into
three essential steps:

1. Loading the informetion on the
cassette tape into the new area of
memory.

2. Running a BASIC program which
makes mast of 1he address
changes.

3. Manually correcting e rors, using a
monitor program, and making other
necessary ghanges mrissed by the
simple minded BASIC program.

As an example, | have picked what |
hope is a useful exercise: relocating
Commodore’s machine laniguage moni-
tor. It is important to hiive available
monitors which are locate1 in different
areas of memory. When we want to
modify low ardas of memory, it is
necessary to use a monitor in high
memory, and vice versa.

Furthermore, the top of memory is
consistently changing as PET owners
add extra memory. It is a decided disad-
vantage to be stuck witt: only a low
monitor, as supplied by Commodore.
The latest PET’s have a mcnitor in ROM,
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;ggg (3)8 ‘;2 gg gg 88 gg SS i; Location Object Code Source Code
1C10 27 8D 18 0A A9 [1C] 8D 1C and Notes
1C18 02 A9 [1E] 85 7D A9 6B 85 . o , i
1C20 7C A9 k3 85 21 DO 12 A9 Original Modified Orignal Modified
1C28 42 85 21 D8 uA 68 85 1E
O e 0447 1C47 20FZ04 20F21C  JSR CRLF (1)
1C40 FF 85 1A BA 86 1F 58 20 0484 1C84 DDO0:205 DD021D CMP CMDS, X (2)
1C48 F2 1C A6 21 A9 2A 20 22 0414 1C14 AS0< A91C LDA# BRKE (3)
1C50 1E A9 52 85 0D DO 2B A9 0511 1D11 06 1E .BYT ZZ8 (4
1C58 00 85 CA 85 0D 85 OA 20 073E 1F3E  C906 C912 CMP #6 (5)
1C60 F2 1C A3 2E 20 D2 FF A6
1C68 20 EO 02 FO O4 EO 03 DO
1C70 06 20 3A 1E 20 37 1E 20 NOTES
1C78 90 1E C3 2E FO F9 C9 20
1C80 FO F5 A2 07 DD 02 [1Dj DO (1) Absolute address identified and changed by BASIC MODIFY
1C88 OF A5 20 85 OE 86 20 BD roaram
190 o4 (D] 48 BD 12 {iD) 48 60 prog :
1C98 CA 10 E9 A9 3F 20 D2 FF
1CA0 4C 57 1C 38 A5 13 E5 11 (2) Address not changed by BASIC program. Changed manually
1CA8 85 OB A5 14 E5 12 A8 05 with the monitor.
1CBO 0B 60 A5 11 85 19 A5 12
1CB8 85 1A 60 85 21 A0 00 20 .
1CCO 34 1E Bi 11 20 13 IE 20 (3) High order byte of address of the break vector stored at $21C
1CC8 F7 1C C6 21 DO F1 60 20 must be changed.
1CDO 5E 1E 90 OD A2 00 81 11
1CD8 C1 11 FO 05 68 68 4C 9B ‘
ICEO 1C 20 F7 10 C6 21 60 49 (4) Jump table value (address of command) has to be relocated.
1CE8 1B 85 11 A9 00 85 12 A9 . .
ICFO 05 60 A9 OD 4C D2 FF E6 (5) Code which was erronsously changed because of preceeding
1CF8 11 DO 06 E6 12 DO 02 E6 hex 20. Changed back manually with the monitor.
Typical Changes While Relocating Monitor Program
but the general ideas presented here will
still be useful to owners of those
machines in other applications.
The article by Jim Butterfield showed
5 REM MODIFY PROGRAM (FLAWED) a procedure which loaded the tape into
6 REM 1K LOCATIONS SEARCHED the screen memory area. | wanted to
7 REM HARVEY B. HERMAN move the monitor program to the top of
8 N=O memory, 8K in my PET. This procedure is
10 FOR I=0 TO 1023 shown in Figure 1. Step 2 loads the tape
15 REM DEC 7168 IS HEX 1C00 header. | used the monitor program, in
20 L=T168+I low memory, to modify the tape address
30 A=PEEK(L):B=PEEK(L+2) from the header in steps 4 and 5. Moving
35 REM DEC 32 & 76 ARE HEX 20 (JSR) & UC (JMP) the program on tape to the new area of
36 REM PGS. DEC/HEX 4,5,6 & 7 SEARCHED memory occurs in step 7. After protec-
40 IF A=32 AND B=4 THEN GOSUB 1000 ting the program, step 8, it is necessary
50 IF A=32 AND B=5 THEN GOSUB 1000 to make address modifications before
60 IF A=32 AND B=6 THEN GOSUB 1000 the program can be run successfully.
70 IF A=32 AND B=7 THEN GOSUB 1000
80 IF A=76 AND B=4 THEN GOSUB 1000 Most of the address modifications
90 IF A=76 AND B=5 THEN GOSUB 1000 can be made with the BASIC program.
100 IF A=76 AND B=6 THEN GOSUB 1000 The program looks for JSR (hex 20/dec
110 IF A=76 AND B=7 THEN GOSUB 1000 32) and JMP (hex 4C/dec 76) values in the
120 NEXT 1 new memory locations. The majority of
125 PRINT "LOCATIONS MODIFIED =";N changes necessary were in those two in-
130 STOP structions alone. When the program
999 REM MODIFIED TO DEC 24/HEX 18 HIGHER finds dec 32 or dec 76 followed by a loca-
1000 FOKE L+2,B+2l4 tion in pages 4 through 7 (where the
1005 N=N+1 original program was located), it modi-
1010 RETURN fies the page number to the relocated
values, 28 through 31 respectively. This
program is quite a bit slower than a
machine language version, but it certain-
ly runs faster than | could type in the
changes.
Since the BASIC program has flaws, it
is important to check for errors. The
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relocated monitor program contained The BASIC modify program changed 72

two unnecessary changes which were locations (2 of which were in error). |
easy to find and change back. | manually 1E00 94 4C 8B C3 A2 01 DO 02 have underlined the correct changes and
corrected these errors using a low moni- 1EQ8 A2 09 BS 10 48 B5 11 20 put an asterisk beside the corrected er-
tor and looked for other locations which 1E10 13 1E 68 48 4A La 4a 4A rors. Fourteen locations needed to be
needed to be changed. All instructions 1E18 20 2B 1E AA 68 29 OF 20 changed manually, and these have been
pesides JSR and JMP that have an ab- 1E20 2B 1E 48 84 20 D2 FF 68 boxed. By my count, more than 3/4 of the
solute addressing mode referring to 1E28 4C D2 FF 18 69 06 69 FO changes were made by the BASIC pro-
relocated addresses must be modified. 1E30 90 02 69 06 69 34 60 20 gram. | was satisfied, but others may
Much harder to find are table values and 1E38 34 1E A9 20 UC D2 FF A2 wish to write a more comprehensive
page zero references. A source listing or 1E40 02 BS 10 48 B5 12 95 10 utility.

disassembler output listing is essential. 1EL8 68 95 12 CA DO F3 60 20

1E50 SE 1E 90 02 85 12 20 SE
1E58 1E 90 02 85 11 60 A9 00

| had: the advantage of having the 1E60 85 OF 20 90 1E €9 20 DO Once properly moved and relocated,

source code for the monitor (PET User :ggg ?2 28 38 % ?Z 32 gg gi the monitor can be run (SYS 7183) and
Manual, p. 100} and changes were easier 1ET8 04 85 OF 20 90 1E 20 85 saved on tape (S 01, 1C00, 1F6B). The
to identify. However, | have successfully 1E80 1E 05 OF 38 60 C9 34 08 break vector is set automaticatly on
relocated code with just a dissassembi- v entering the program. After the first run,

L 1E88 29 OF 28 90 02 69 08 60 )
ed listing and no comments or 1E90 20 CF FF C9 0D LO F8 68 the program can be restarted with SYS

mnemonic variable names. A few ex- 1024 which is easier to remember. That
ampies of what to look for are shown in 1;28 gg L:(E: 2'; (1)—8' gg gg % gi trick takes advantage of the zero (BRK)
Figure 2. first byte in every BASIC program.

The trickiest part of relocating in-

volves indirect instructions. The instruc- $35. The monitor program did not con- Moving and relocating programs can
tion itself does not have to be changed, tain examples of these insiructions. be fun as well as useful. In some
but the numbers stored as page 0 o respects it's like a game or puzzle. |
pointers may have to be. Somewhere in believe this is the aspect that appeals to
the code, there may be a combination A hex listing of the relocated monitor me. | would enjoy hearing from other
like LDA $05/STA $35, which would is shown in Figure 3. All functions have PETters about their success or failures
have to be changed to LDA #1D/STA been checked and appear to be working. in relocating programs (SASE for reply).

T.D.Q. NOW AVAILABLE
TAPE DATA QUERY For SOL~IIA and PET-8K

PET-8K SOL-IIA TRS-80-LEVEL Il | GENERAL PACK 1 $11.00
* FILE MANAGEMENT SYSTEM (Checkbook Balancer, Tic Tac Toe, Metric Conversion)

—Utilizes Dual Audio Cassette Recorders
*INTERACTIVE QUERY LANGUAGE GENERAL PACK 2 $19.00

—English-Like Commands (Space Patrol, Biorhythm, Battiestar, One-Armed Bandit)

—Powerful Info Retrieval Capability
* COMPUTERIZED BUSINESS & PERSONAL RECORDS FINANCIAL PACK ! $13.00

—Customize Your Own File Structures (Loans, Depreciation, Investments)

—Create & Maintain Data Files

—No Programming Experience Required FINANCIAL PACK 2 $13.00
*IMPLEMENTED IN BASIC (Mor.gage & Loan Amortization, Future Projections,
T.D.Q. CASSETTE WITH MANUAL & REF. CARD $50.00 Risk Analysis)

The Following Pre-Defined T.D.Q. File Structures

Are Available To Solve Your Data Processing Needs: STATISTICS PACK 1 $19.00
INVENTORY CONTROL $35.00 (Mean & Deviation, Distribution, Linear Correlation &
:gggg:$§ SE(Y:EIBVLAEBLE :gggg Regression, Contingency Table Analysis)
ORDER PROCESSING $35.00 GAME PACK 1 $20.00
CUSTOMER DIRECTORY $25.00 N CIK . . )
APPOINTMENT SCHEDULING $25.00 (Basketball, Object Removal, Bowling, Darts, Gopher)

Each With Cassette And Manual GAME PACK 2 — (children - educational) $13.00
(Arithmetic God, Addition Dice, Travel)

Send Self-Addressed Stamped Envelope For
Complete Software Catalogue.
Send Check Or Money-Order To: For the KIM—1

PC - A Real-Ti O i S in th 50.00
H. GELLER COMPUTER SYSTEMS ROS - A Real-Time Operating System in the

DEPT. M, P.0. BOX 350 IK KIM RAM ‘ .
NEW YORK, NY 10040 in:ludes: Assembly listing; Cassette with user’s
(New York Residents Add Applicable Sales Tax) manual; Schematic for relay control board
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POWERSOFT, INC. products for the

P. 0. BOX 157

PITMAN, NEW JERSEY 08071 APPLE II
(609) 589-5500

APPLESOFT Il UTILITY (Diskette Only) $12.45

The Applesoft 11 Utility program provides the user with the following features. a) Complete automatic renumbering of any Applesoft It
program. b} The creation of an EXEC File for subroutine file creation. This feature allows you to incorporate the same subroutine in various pro-
grams. ¢} No modification of the program in machine memory (RAM). d) Automatic running of the program. No programmer should be without
this excellent utility program. REQUIREMENTS: Disk i1, Applesoft I, 16K of memory.

REAL ESTATE ANALYSIS PROGRAM $14.95

The Real Estate Analysis Program provides the user with three features. a) A powerful real estate investment analysis for buy/sell decisions
and time to hold decisions for optimal rentat/commercial investments, b) Generation of complete amorization schedules consistent with banking
practices and schedules. c} Generation of depreciation schedules for selecting the best depreciation schedule for your use and a determination of
optimal switch over points to straight line to maximize depreciation. All three features are designed for video screen or printer output. In addition,
the program will plot; cash flow before taxes vs. years, cash flow after taxes vs. years, adjusted basis vs. years, capital gains vs. years, pre-tax pro-
ceeds vs. years, post-tax proceeds vs. years, and return on investment (%) vs. years. REQUIREMENTS: Applesoft Il, 16K of memory without DOS
or 32K of memory with DOS (Disk I1).

ADDRESS FILE GENERATOR $19.95

A professional piece of software which allows the user to create four different types of address files: a) Holiday File, b) Birthday File,
c) Home Address File, and d) Commercial Address File. The program contains a menu of seven major commands: 1) Create a File, 2) Add to File,
3) Edit File, 4) Display File, 5) Search File, 6) Sort File, and 7) Reorganize File. Mast of the major commands have subordinate commands which
adds to the fiexibility of this powerful software system. We doubt you could buy a better program for maintaining and printing address files.
REQUIREMENTS: Disk Il, Apple Printer Card, 32K of memory with Applesoft ROM Card or 48K of memory without Applesoft ROM Card.

SUPER CHECKBOOK $19.95

A totaily new checkbook program with a unique option . . . Bar Graphs. These bar graphs, outputed to a printer or video screen, provide
trend anaiysis data on code expense, income, expenses, or gain/loss on a month by month basis. The program contains a total of fourteen options:
1) Check/Deposit Entry & Modification, 2) Reconciliation of Checks or Deposits, 3) Sort by Check Number, 4) Sort by Code for Year, 5} Sort by
Code for Month, 6) Output Year to Date, 7) Output Month Activity, 8-11) Printer/Video Plot Trend Analysis-Bar Graphs, 12} Account Status,
13) Reconciied Check Status, and 14) Quit. An exceltent program for maintaining your checkbook, or that of a small business. REQUIREMENTS:
Disk 1, 32K of memory with Applesoft ROM Card or 48K of memory without Applesoft ROM Card.

FUNCTION GRAPHS AND TRANSFORMATIONS $14.95

This program uses the Apple 11 high resolution graphics capabilities to draw detailed
graphs of mathematical functions which the user defines in Basic syntax. The graphs appear in a
large rectangie whose edges are X and Y scales (with values labeled by up to 6 digits). Graphs
can be superimposed, erased, drawn as dashed (rather than solid) curves, and transformed. The
transformations avaiiabte are reflection about an axis, stretching or compressing {change of scale),
and sliding (transiation). The user can alternate between the graphic display and a text display
which lists the available commands and the more recent interactions between user and program.
Expected users are engineers, mathematicians, and researchers in the natural and social sciences;
in addition, teachers and students can use the program to approach topics in {for example)
algebra, trigonometry, and analytic geometry in a visual, intuitive, and experimental way which
complements the traditional, primarily symbolic orientation. REQUIREMENTS: 16K of
memory with Applesoft ROM Card or 32K of memory without Applesoft ROM Carcl.
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Available at your local computer store
Call or write for our free SOFTWARE & ACCESSORIES CATALOG

DEALER INQUIRIES INVITED

lae) ® Check or Money Order
O a 0 ® Include $1.00 for
hiopi .
b shipping and handling

® C.0.D. ($1.00 add’tl, charge)
O/ d 6 Po WERsap’T, INC. ® Master Charge and VISA
orders accepted
P. 0. BOX 157 ® New Jersay residents add
Apple 11 is a registered PITMAN, NEW JERSEY 08071 5% seles tax
trademark of Apple Computer, inc. (609) 589-5500 Programs Available on Diskette
at $5.00 Additional




