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Making Backups for
Machine Language
Tapes Jack Ryan

Not long ago I bought a cassette of utility routines for my 16K
ZX81. Although the routines on the tape were just what I needed,
there was one problem: the program was in machine language and
once LOADed above RAMTOP it ignored my SAVE commands. 1f
something happened to that tape 1 was out of luck since I had no
backup — unless I could make one by some method other than
SAVE.

There are two methods which can be used to make a backup.

1. Copying to a Second Tape

The first technique is to simply copy the tape onto a second tape.
This requires either a tape copier or a second tape recorder.

Place the original tape in Recorder 1 and a blank tape in Recorder
2. Use one of the Sinclair recorder leads to connect the earphone
(output) jack of Recorder 1 to the microphone (input) jack of Re-
corder 2. Set Recorder 2 to RECORD and PAUSE, and (if it has one)
the automatic level control (ALC) to OFF. Set the volume controls of
each recorder to midrange. Start RECORDing on the second, then
PLAYing on the first. After the recording is complete, try LOADing
the program as usual with your recorder. Very likely you will have to
try several different volume settings on your copying set up before
getting a LOADable copy. A recording level meter on Recorder 2
helps. I found that I could not get a satisfactory recording without
the ALC of Recorder 2 OFE

2. Copying with PEEK and POKE

The second technique uses the PEEK and POKE facilities of the
ZX81. The program to do this is Listing 1. Like the machine lan-
guage routines that you see published, the software that I purchased
is LOADed into memory above RAMTOP. RAMTOP is the address
of the first nonexistent byte at the upper end of memory, which
means that you cannot store anything at or above it—at least that is
what the computer thinks. However, the address of RAMTOP is
stored in the two bytes with addresses of 16388 and 16389. You can
change these-two bytes with POKE, and fool the computer into
thinking that some existing memory is nonexistent. This memory is
hidden from Basic and so is protected for machine language use.

PRINT PEEK 16388 + 256 * PEEK*will tell you the address of
RAMTOP, which is normally 32768 with the 16K RAM attached.
The bytes stored at 16388 and 16389 (found by PEEKing each
location) are 0 and 128. Note that 0 + 256 * 128 = 32768. Before
loading a machine language tape, one or both of these bytes are
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‘FEBRUARY:FEATURE'PROGRAM

MARKET GURU (16K)

This double-cassette program package will help you
spot market trends and keep track of stocks. Tape 1
plots moving averages of market statistics and stocks
starting you off with a 2-year Dow Jones and S&P
data base. Tape 2 stores vital information on specific
stocks for point and figure analysis. Let the friendly
guru guide you to see market trends and spot oppor-
tunity. #12-B1

Sugg. Ret. $19.95

Feature Price Good Through 2/28/83 $13.95
~ADDITIONAL:SELECTIONS

GRAPH-IT (16K) REAL ESTATEADVISOR

Graph-it plots user supplied equa- (1 6K)
tions as variables rather than pro-

gram statements (no reprogram-
ming necessary.) Help section and
means for printing. Three-dimen-
sional graphs also possible. #12-E1
Sugg. Ret. $16.95

Run-it Price: $14.95

MORTGAGE ADVISOR
(16K)

Displays annual or monthly mort-
gage tables. Shows balance re-
maining and total interest paid for
given period. Rule of 78 section
compares this interest with con-
ventional loan's. #12-H1

Sugg. Ret. $14.95

Keeps track of investments,
expenses and cash flow, then cal-
culates rate of return. Budget,
project, create what-if's, estimate
future rates of return. #14-B1
Sugg. Ret. $16.95
Run-it Price:

CHECKBOOK/
BILL PAYER (16K)

Checkbook lets you create cate-
gories for expense tracking and
perform monthly bank reconcili-
ation. Bill Payer keeps running file
of creditors, amounts, due dates.
Sorts by oldest first. #13-HS5
Sugg. Ret. $14.95

$14.95

Run-it Price:

$12.95 Run-it Price: $12.95

“2K'-KORNER

Jack Ryan, Rt. 5, Box 244, El Dorado, AR 71730.

it e g 1S
Sugg. Ret. $9.95 ‘Run-it Price: s7.95 | HANDY
COMPUTER AWARENESS | #13-C1 ORDER
4 programs including doing your own menu. FORM
Sugg. Ret. $7.95 Run-it Price: $6.95 NOW AND
GUESS-IT #16-G1 START
Guess-it, Find-it and tutorial bi h.
Sugg Ret. $11.95 o' Runn Price: §9.95 EE%E'TWSNG
HOME RECORDS #13-H3 MONTHLY
Filing and sorting records.
Sugg. Ret. $13.95 Run-it Price: $11.95 | CATALOG
s ey

Check your selection(s): .
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2 13-H3 un-it Software
QH Dt 732 S. Sherman
0 13-G1 Chicago, IL 60605

If paying by check or money order, indicate amount enclosed.
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Listing 1.

48 FARST

S@ PRINT TRB 72:%
= PRINT

60

78 REM “ENTER PRARAMETERS FOR Y
OUR HL PROGREM™

80 PRINT “ENTER THE NUMBER TO

BE F'D!'
“INTO 16388"

ML PROGRAM BRC

ED™
9@ ORINT TAB 10;

SRINT TRE 304 1INGnET ERrea
lie INEUT A
12@
3@ RINT “ENTER THE NUMBER TO
ot~ BoKee” TAE 1@ INTC 16382-
14@ PRINT d
15@ PRINT TREB 7 “IF NONE, NTER
s
160 INPUT B
122 BRINT “ENTER YOUR NORMAL RA
rop
Hégg PRINT “ (17488 FOR 1K, 32768
o
£98 InPUT R
218 €LS
o228 REH “C = NUMBER OF BYTES PR

233 L.ET C=R-(A+256:B)
4@ REM "D = LAST BYTE BEFORE N

EU RAMTOP

258 LET D (R+256:B) -

%59 REM “STORE HRCHINE LANGUARGE

N E™

278 DIM EL(CY

288 FOR N=1 7O C

296 LET E(N7 =PEER {(DeN7T

308 NEXT

16 STOP

32@ REM “PUT ML ABOVE RAMTOP®™
338 FOR N=1 TO C

348 PORE (D+N) ,E(NF

358 NEXT N

36@ STOP

378 SAVE P

380 GOTO O350

changed by POKEing in new values to give RAMTOP a new, lower,
address to correspond to the number of bytes required for the ma-
chine language routine. For example, the software I purchased
comes with instructions to POKE 16389,124. So RAMTOP is now 0
+ 256 * 124 = 31744, a difference of 32768 — 31744 = 1024 bytes.
If you had a program with instructions to POKE 16388,100 and

EZRA GROUP II
EZRA GROUP II

LOW LOW LOW LOW LOW LOW LOW LOW LOW
PRICES!
Biorhythms 8K ROM/lK&UP.ceee...1.00
Graphics Billboard 8/lup.e......1.00
TAP WRITER TM(Handicap Aid)8/1.FREE
Borse Race B/luUuPescesveccscsseeac2.08
SPINNER TM(like Rubik's)8/16...2.80
Improved SLOW PAUSE...eeceeaa..l.00
Linear Regression 8/lup........2.08
CHAR. Generator Demos 8/lup....2.95
Plotting Work Sheet 8/l........3.95
Plotting Work Sheet SLOW/16....6.95
SPLIT~-A-STACK TM SLOW/lupP......2.00
CHEWTER TM(like PACMN)SLOW/16..2.95
ISLAND SQUARES TM SLOW/2up.....2.00
Random MUSIC!SLOW/1lUP:.ceeeeeess2.00
BASIC Keyword Demos 8/1....from .50
ORDER,SASE,reSAS5E gets you GOO-
DIES Catalog and !!FREE!! Program

EZRA GROUP II
EZRA GROUP I

POB 5222 San Diego,California 92105

EZRA GROUP I
EZRA GROUP I

WE CHALLENGE THE SOFTWARE COMPANIES
TO LOWER THEIR PRICES!

Biorhythms 8K ROM/1K&UPesececee
Graphics Billboard 8/lup......
HOTEE RACE: BLLUD v v i wmsiiie s n pen
SPINNER TM(like Rubik's)8/16..
Improved SLOW PAUSE..cccccoees
Linear Regression 8/lupP...ses.
CHAR. Generator Demos 8/lup....2.95
SPLIT-A-STACK TM SLOW/lupP......2.00
CHEWTER TM{like PACMN)SLOW/lup.2.95
ISLAND SQUARES TM SLOW/2UP.....2.00
Random MUSIC!SLOW/lUPesceocesee2.00

.1.00
.1.00
.1.00
.2.00
.1.00
.2.00

BASIC Keyword Demos 8/l....from .50
ORDER,SA5E,reSASE gets you GOQO-
DIES Catalog and FF“QE Program

EZRA GROUP I
EZRA GROUP I

POB 5222 San Diego,California 92105
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POKE 16389,125, then the new address of RAMTOP is 100 + 256 *
125 = 32100, and the number of bytes protected is 32768 — 32100
= 668.

To make a copy of your machine language software, LOAD the
program according to the instructions which accompany it. Then
ENTER or LOAD the program in Listing 1. RUN the program and
ENTER the requested data. Because the program runs in FAST, the
screen blanks out while the program PEEKSs the machine code into
the variable array E. When the program stops v with 9/310, prepare to
SAVE the program. To SAVE, enter GOTO Yfter you have begun
recording. When you LOAD this SAVEd tape (LOAD “P”") after
altering RAMTOP as your machine langiage program requires, it is
self-RUNning so the screen will blank =t while the code is POKEd
in above RAMTOP.

If you want to SAVE a copy of Listing 1 without any machine
language code so that you can LOAD it in for a variety of machine
language routines, enter SAVE “P”, not GOTO 370.

The program as shown in Listing 1 is meant to be self document-
ing and user-friendly. But this is not necessary for operation of the
program. Since this probably makes the program too large for a 1K
machine, and makes it take longer to LOAD in any case, you might
want to shorten it a bit. You can easily calculate the new address of
RAMTOP and the number of bytes protected. So you could easily
eliminate all REMs and replace lines 10 through 260 with

10 FAST

20 LET C = (calculated bytes protected)

30LETD = (calculated new RAMTOP ) — 1

In summary, you can make back up tapes for machine language
routines which are LOADed above RAMTOP by copying your orig-
inal tape from one recorder to a tape in a second recorder, or you can
use a single recorder and the Basic program in Listing I to PEEK out

the code for SAVEing and POKE it back in when LOADing from
your back-up tape.
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