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We at Kracker Jax are proud to present the. best features of one of the 
finest newsletters ever written on the subject of Comrrodore Computers. This 
Compendium represents countless hours of investigation and research. In the years 
that the CSM Newsletter was prcxluced, it was widely recognized as '!HE source of 
insider infonnation, and no;t subscribers waited impatiently each nvnth for their 
issue to appear in their mail1::ox. 

In these pages, you will find infonnation on hardware projects, how nytblers 
'WOrk, custom RCMs for your computer, inside progra:mm:ing techniques, 1541 drive 
programming, just for fun - key in programs, and many, many protection schemes 
unraveled before your very eyes. The hours you'll spend with this manual will be 
sc::ma of the no;t educational, yet fun. Although CSM's heyday was in the years 
1984 through 1986, you'll find that no;t of the infonnation presented, still 
holds water today. 

As you read this manual, you'll see references to nytblers, nvnitors, sector 
editors and other software based programs. For those of you who own the Maverick 
utility package, you should find all the tools needed within. For those who 
haven't yet purchased the Maverick, we highly recommend it. 

For those of you who own the RAMOOard, please note that the 8K Software 
detailed within should 'WOrk fine. Also, the 8K Disk Drive RAM project in this 
compendium will provide you with a suitable RAMOOard sutstitute while using the 
Maverick. 

Also, you'll see countless references to the CSM Protection Manuals 1 and 2. 
Rather than see the source of these books completely "dry Up", we have purchased 
the rights to these fine reference manuals and highly recommend them as further 
reading. '!hese manuals are available from Software support at the following 
prices: 

CSM Protection Manual one $24.95 
CSM Protection Manual '!We $29.95 

Also Available : 
Kracker Jax Revealed Vol One, '!We, or'Ihree $23.50 each 
'!he Maverick : $34.95 
'!he RAMOOard ( 8K Drive RAM) : $34.95 

u.s. customers, please add $3.50 for SjH per order. Overseas customers please 
write for exact charges. 

DIS'.lRIBJl'ED BY 
roFIWARE SUPRRl' 

2700 N.E. ANI:mSEH RD. I A-I 
VAHCnJVER WA 98661 

(206) 695-9648 
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~ INDEX, 1984-86 

TEX:HNICAL / Ul'ILITIES ISSUE ffi. No. 

1541 EXTRA BK/16K RAM Bonus 5 
8K TRACK RFAD ~ OONUS 14 
1541 ~ LlMITS April 85 15 
1541 BIT OOPYING, Part 1 Jan. 86 19 
1541 BIT OOPYING, Part 2 Feb. 86 21 
1541 FREEZE (FOR 8K RAM) July 86 23 
1541-oNLY RE'SEI' SWI'KH Nov. 85 27 
1571 REVISIONS May. 86 28 
ALTERNATE KERNAL CALLS Aug. 85 29 
AMPERSAND (&) FILES Aug. 85 32 
C-128 <:nfilUI'ER Jan. 86 35 
aJS'TCM KERNAL June 85 37 
NIBBLING UNPROI'. DISKS 0.:1:.. 85 39 
EXEC'JI'ING 1541 ROUI'INES June 85 40 
FAST I.OADERS May 86 43 
KERNAL ReM REVISICNS May 85 45 
MJDIFYING OOS (General) 0.:1:.. 84 47 
MJDIFYING OOS (40 Trks) Dec. 84 48 
SAVE @ so:; Nov. 85 50 
ULTRA LIGHINING I.OADER April 85 50 
UNIVERSAL Bi\CKUP PRCX;RAM April 86 52 
USING SNAPStm 64 Nov. 85 52 
WORKING INSIDE 1541 Feb. 85 54 
AIlJACENr HALF-TRACKS June 85 58 
WR PROI' / DEV # 5WI'ICHES 0.:1:.. 85 59 

PKX1W4: JW::KUP ~ ffi No. a::MPANY ISSUE 

ACROJEI' 62 MicroProse Software May 86 
ADVENItJRE MASTER 63 CBS Software March 85 
BANK S'ffiEEI' MUSICliRITER 64 Mindscape, Inc. May 85 
BANK S'ffiEEI' WRITER 64 Bank st. College April 86 
8C'S QUESI' FOR TIRES 66 Sierra On-Line Inc. Aug. 84 
BFACH-HFAD II 67 Access Software Nov. 85 
BEI.CW '!HE RCXJI' 68 Windham Classics July 86 
BLITZ! exJ.1PILER 69 Frolic / Skyles July 85 
C FaVER V2.6 70 Pro-Line Software Dec. 85 
CHAMPIOOSHIP OOXING 72 Sierra On-Line Feb. 86 
COHEN'S 'IrnER 73 DataJoost / Fanda Feb. 85 
OOPY-Q II 74 Q-R&D July 85 
~ 'ID SHUIl:O'IN 75 Ac'tivision Jan. 86 
rnFATIVE FILER 76 Creative Software July 85 
CRaS.SW)RD MAGIC 79 Mindscape, Inc. Jan. 86 
CRYP'ID CUBE 80 DesignWare, Inc. April 86 
D:ocA'IHALON 81 Activision Nov. 84 
DEVEIDP-64 4.0 83 ~nFrench Aug. 85 
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I-• • • IXfiAID rDCK' S PIAYGRaJND 85 sierra On-Line Inc. Sept. 85 
EASY SCRIPT 86 Precision SOftware Jan. 85 • EXXKJ{[CS 89 Micro-Eti, Inc. April 85 

• F-15 SIRIKE E'1IGLE 90 MicroProse SOfb.lare May 85 

• F-15 SIRIKE E'1IGLE Upjate 92 MicroProse SOfb.lare June 85 
FACIDRY, '!HE 92 SunJ:::urst Comm. April 85 • FLEE!' SYSl'EM 3 (C128) 93 Professional S'ware June 86 

• FLIGHI' SIMUIA'roR II 95 SUbLCGIC Corp. Oct. 85 
~Er.D 97 Develop. learning July 86 • GKS Vl.O 98 Berkeley SOftworks July 86 

• Gml' CHASER 101 Fanda Oct. 85 
HFARI' OF AFRICA (SNAPSHOl') 103 Electronic Arts Dec. 85 • HEIST, '!HE 104 Mike Livesay GanEs Sept. 84 

• HESMJN 64 (Cartridge) 105 H.E.S. Oct. 84 

• HESMJN 64 lblification 107 H.E.S. Nov. 84 
IMPERIUM CAI.ACIUM 107 SSI Nov. 85 • JUPITER MISSloo 1999 108 Avalon Hill Game Co. March 86 

• IGDS 00 KEYS 111 Spinnaker Corp. April 85 
KOAIAPAINTER 112 Koala Technologies June 85 • LEADER BOARD GOLF, Part 1 113 h:x:ess SOftware May 86 

• LEADER BOARD GOLF, Part 2 115 AI:x:ess SOfb.lare June 86 

• LODERUNNER 118 Broderl:mrl Sept. 84 
IOOERUNNER Mderrlum 120 BroderI:und Oct. 84 

• }WiIC DESK (Cartridge) 121 ComIoodore Dec. 84 

• MASTER OF 'lEE I..lOO'S 126 Activision Sept. 85 
MBA-'lUR (27. DEC • 84 ) 128 AFA, Inc. July 85 • MICRO CCXJI<In)K 131 Cornm::rlore Sept. 85 

• MICROSOFT MULTIPI..AN 132 HesWare / Microsoft Oct. 84 
MILLICWURE V2. 0 134 Blue Chip SOfb.lare Feb. 86 • M:NI'EZUMA I S :RE.VENGE 136 Parker Brothers June 85 

• KRSE UNIVERSITY 6/11/85 137 AFA, Inc. March 86 
MJVIE MAKER 139 Interactive pictures June 85 • MSD cu:::m: MACHINE 140 Micro-Ware Distrib. ,Tune 86 • MUSIC PROCESSOR 141 Sight & SOund Music May 85 

• MUSIC SlDP, 'lEE 144 Broderl:mrl Feb. 86 
NFl'1SR(XJ.f 145 Springboard SOftware May 86 • ~Upjate 147 springboard SOftware Jan. 86 

• NIGH!' MISSlOO PINBALL 147 SUbLCGIC Corp. Nov. 84 
NY TIMES ~ VOL. 1 149 SOftie, Inc. Nov. 85 • CJ.!NICAI.C 150 lSA Systems, Inc. Oct. 84 

• oo-<XURI' TENNIS 151 GanEstar Feb. 85 
OXFORD PASCAL 152 OCSS & D. Gocximan June 85 • PANZER BRIGADIER 155 SS1 June 86 

• PFS FILE 155 SOfb.lare Publ. Corp. Aug. 85 

• FHAROAH I S CURSE 156 Synapse SOftware Sept. 84 
PIEX;E OF CAKE 157 Counterpoint S'ware April 85 • POKER SAM 158 Ikm't Ask SOftware Oct. 85 

• PROFFSSIONAL TOUR OOLF 160 SSI May 85 
PRCW\L 161 Softspoken, Inc. Aug. 85 • ~, '!HE 161 Penquin Software Nov. 84 
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QUFSIRON 163 
RE"ii'ER.SAL 164 
RCX:l<Y'S EaJl'S 165 
SAFF.I;UARD 64 OEM:) 166 
SARGONIII 168 
SCROllS OF ABAOON 169 
SIDEWAYS 172 
SKY TRAVEL/BGRAffi 173 
SNOKIE 174 
SPACE TAXI 176 
SPEILICOPI'ER 179 
SPELlMASTER 180 
SPY vs. SPY 181 
SUICIDE STRIKE 182 
'IRIO 184 
TRIVIA 185 
ULTIMA III 186 
UL'ffiACOPY - II 187 
UNGUARD (CLCNE MAaiINE) 188 
UP' N r:x::l'/N 190 
VIP TERM 191 
VIP TERM Addendum 192 
VISIBLE SOlAR SYSTEM(Cart) 192 
WIZARD 194 
WIZARD Addendum 197 
WIZARD Addendum 2 198 
WJRDPRO 3 PlDS 198 
WJRDPRO 128 199 
YOOR NET IDRIH 201 
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Charles Ibugherty March 86 
Hayden Bcx:lk Company Aug. 84 
learning Corrp:my March 85 
Glenco Engineering May 85 
Hayden Software Q;t. 84 
k:cess Software Jan. 85 
TiIneIAorks / Funk Nov. 85 
Corr1m:xiore / Del tron Dec. 85 
F'Unsoft, Inc. March 86 
Kutcher / Muse Aug. 85 
Designware, Inc. April 85 
Systems Software Jan. 85 
First star Software March 85 
Tronix Dec. 84 
Softsync, Inc. May 86 
Cymbal Software Inc. Aug. 84 
Origin Systems Dec. 84 
Ultrabyte Dec. 85 
Micro-Ware oistrib. sept. 84 
Sega Feb. 85 
Softlaw Corp. June 85 
Softlaw Corp. Sept. 85 
Corrmo:k>re March 85 
Frog. Peripherals Nov. 84 
Frog. Peripherals Dec. 84 
Frog. Peripherals April 85 
Professional S'ware Jan. 85 
Pro-Line Software April 86 
ISA Systems, Inc. May 85 
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'!he standard 1541 disk drive contains 16K of ReM merrory and. 2K of RAM 
merrory. '!he 16K of ReM merrory is divided between two 8K ReM chip:;, located at 
$COOO-DFFF and. $EOOO-FFFF in the drive's merrory map. '!he 2K of RAM is located at 
$000D-$07FF and. is usually resident on one 2016-type chip. on older, 'long­
board ' drives, the 2K is supplied by four 2114-type chip:;. 

Each merrory chip has a +5 volt (power) c:x>rmection and. a ground connection. 
Each chip also has address and. data line connections for use when the chip is 
being accessed by the microprocessor. '!he address lines are used to tell the 
chip which of its bytes is being accessed, and. the data lines are used to send or 
receive the actual data byte. The RAM chip has another line called the 
READ;WRITE (R,M) OR WRITE ENABLE (WE) line. When this line is high, it indicates 
a read operation; when it is low it indicates a write operation. '!he ReM chip:; 
don't have a R,M line since they are READ ONLY. . 

Both types of merrory chips also have a control line called the aITP ENABLE 
(CE) OR aITP S~ (CS) line. '!his line is like an 'on/off' switch for the 
chip; if it is held high (+5), the chip will effectively be turned off. only 
when this line is held low (grounded) will the chip respond to access requests 
through the address and. data lines. 'Mdress decoding' circuitry in the drive 
uses this CS line to 'turn on' different chips, depending on which address the 
microprocessor is trying to access. '!he address decoder selects the proper 
merrory chip based on the highest bits of the address, and. the chip itself selects 
the proper byte based on the lower bits. For example, whenever an address in the 
range $0000-07FF is accessed, the address decoder will select the 2K RAM chip, 
and the RAM chip will decode the rest of the address internally. '!his is how 
different chips are located at different addresses in the drive's merrory map. 
see the chapter ''!he 6510 and. the PIA' in the P.P.M. Vol. II for a discussion of 
merrory management. 

We will add our 8K of extra RAM merrory by 'patching' into the address, data, 
R,M and. CS lines. We will also need to do some of our own address decoding. Orr 
extra RAM will reside at $AOOO-BFFF in the drive's menDry map. Arry tiroo the 
microprocessor references an address in this range it is a sign to select our RAM 
chip. Orr address decoder will detect a menDry reference in this range by 
examinin'J the three highest bits of the address (bits 15, 14 and. 13). '!he 
highest bit (bit 15) specifies whether the address is in the bottom half of 
mem:>ry ($0000-7FFF) or the top half ($8000-FFFF). All addresses under $8000 have 
a 0 in bit 15, and. all addresses equal to or greater than $800 have a 1 in bit 
15. Likewise, the next highest bit (bit 14) divides each of these ranges into 
two halves, and. so on. '!he follCMing chart shows the ranges specified by each 
canbination of bits 13-15. 
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Bit Address Bit 
15 range 1 4 

() 

~OOOO-7FFF~--
1 

o 

~8000-FFFF~--
1 

Address Bit Address 
range 1 3 range 

0 OOOO-OlFF 
[)()()O-3FFF<:-

1 2000-3FFF 

4000-7FFF~~ 4000-5FFF 

1 6000-7FFF 

o 8000-9FFF 
8000-BFFF~--

1 AOOO-BFFF 

o COOO-OFFF 
COOO-FFFF~ --

1 EOOO-FFFF 

From the above chart, you can see that addresses in the range of $AOOO-BFFF 
always start with bits 15,14,13 = 101. Note also that addresses in the range 
$EOOO-FFFF start with 111. '!hus bit 14 can be used to distinguish be'ttNeen these 
two ranges of addresses. Unfortunately, the address decoding already in the 
drive does not use bit 14. since it does not expect any meJ.'!Ory to be present at 
$AOOO, it selects the $EOOO-FFFF RCN any time bits 15 & 14 ar both 1. '!his 
causes an ' image' of the $EOOO-FFFF RCM to appear at $AOOD-BFFF normally. We 
will need our own address decoding logic to examine all three of these bits and 
select between the RCN and our :RAM as required. 

We use an 74IS138 3-to-8 line decoder to decode the address. Depending on 
the binary value of its 3 input lines (bits 15,14, &13 in our case), the decxxier 
selects ONE of its 8 output lines. If the in~ are 000, outp.rt line 0 will be 
selected; if the inputs are 001, outp.rt line 1 will be selected; and so on. A 
selected output line is set low, which allCMS it to be used directly as a chip 
select (CS) signal. In the case, we want to select the $EOOO-FFFF RCM chip when 
bits 15,14 & 13 are 111, and select our extra 8K :RAM when these bits are 101. We 
can acoomplish this by using bits 15,14,13 as the three inputs to the decxxier. 
OUtput line 5 (101 in binary) will be connected to the select line of our $AOOD­
BFFF :RAM, and output line 7 (111 in binary) will be connected to the $EOOD-FFFF 
R:M. We'll also have to disable the normal select line to the $EOOO-FFFF R:M 
since we are going to han1le ,the chip selection process with our own decoder. 

Refer to figure 1. '!his figure shows the ca:mections to the 74IS138 address 
decoder and 8K RAM. '!he three input lines of the decxxier (pins 1-3) are 
connected directly to the microprocessor's address lines A13-A15. pins 4-6 can 
be used to turn the DEXXlDER on and off; for our p.u:poses we want it on all the 
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tiJre, as connected. pins 8 and 9 are ground and power (+5v), respecti vel y • '!he 
other 8 pins are the output lines. '!he outp.It lines we need are lines 5 and 7 
(pins 10 and 7 respectively). 'Ihese will be connected to the chip selects of out 
$AOOD-BFFF RAM and $EOOO-FFFF RCM, respectively. 

'!he 8K RAM chip will use the address (AD-A12) and data (DO-07) lines of the 
$EOOO-FFFF RCM, and a couple of additional connections. First of all, the RAM 
has ground (pin 14) and power (pin 28) connections, 13 address lines (narked AO­
A12) and 8 data lines (DO-07). pin 27 is the write enable (WE) line, which does 
not nonnally run to the RCM. We can pick up this line from the drive's 2K RAM 
chip, which uses it. pins 20,22, & 26 are different types of chip select/enable 
lines for the RAM; suffice it to say that as long as pin 26 is held high (+5v) , 
pins 20 & 22 together can be used to select the RAM by bringing them roth low 
(ground). '!hus they are roth connected to output line 5 of the 74IS138 decoder, 
which goes low when the RAM should be selected. Pin 1 has no function. 

'!he 8K RAM chip will be Iilysically oounted on top of the $EOOO-FFFF RCM. 
Rather than risk using the original 24-pin RCM, we will make a copy of it to a 
28-pin:EPRCl1. An AD adapter will take care of the translation from the 24-pin 
socket in the drive to the 28-pin configuration of our new EP.RCM and the 8K RAM. 
Alloost all of the pins of the replacement :EPRCI1 have the same function as the 
pins of our RAM. After making the connections given arove, all that is left is 
to disable the nonnal select line for the $EOOO-FFFF RCM, since we are using our 
decocl..er to select the replacement EPRCl-!. Disabling the nonnal select line is 
a~lished very easily by cutting a connection within the AD adapter 
corresIX>J1ding to pin 22 of the EPRCl-!. 

As you read through the detailed instructions on the next fEM pages, be sure 
to refer back to this theory of operation any time you have a question. 

> 
It'l 
+ 

FROM 6502 

(:'9.i NIL <n!PENDIUM 

FIGmE 1 
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ENABLE 

8K RAM AT $AOOO-$BFFF 
NOTE: ALL ADDRESS & DATA 
LINES FROM 2764 EPROM 
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Read these instructions thoroughly before making any m:xlifications to your 
disk drive. Any time you m:xlify electronic equipnent you run the risk of 
damagirg it. Although this nodification has been tested and these instructions 
have been checked extensively, CSM Software Inc. does not make any warranty, 
express, implied or othe:rwise, as to the accuracy of any information contained 
herein or the performance of your equipnent as a result of beirg nodified. You 
agree to bear the responsibility for any damage or loss that may occur. Under no 
condition will CSM Software Inc. be resp:msible for any damage or loss. If you 
are not comfortable with this situation, 00 NCII' MAKE MN KDIFICATICNS 'IO YCUR 
B:mFMENI'. 

M1m'RIALS RlQJIRID 

> (1) 2764 EPROM (8K) 
> (1) 8Kx8 STATIC RAM (6264,4364 ,etc. ) 
> (1) 74IS138 DEXXlDER 
> (1) AD 24-28 pin adapter 
> (1) 28-pin socket 

> 6' (approx) insulated, solid s1:raOO, small diameter (22-30 gauge) wire 
> lDw-watt solderinc:r iron (do not use a solderirg gun) 
> Resin--core solder (do not use acid--core!) 
> Tape or general-pxrpose adhesive 
> Aocess to EPROM programmer 

1) '!he pins on IC chips are numbered counter~lcx::k.wise fran notch in one end. 
some IC's have a dot by pin 1 instead of a notch. See figure 1. 

2) In the following procedures, a jumper wire means as short a wire as 
practical ~ a 10l1CJ wire means approx. 4-5 inches. Long wires may be trimmed to 
suitable lergth before final connection. 

3) Where the instructions say 'connect' we v.ould use solder. If you don't feel 
comfortable solderirg, you may use wire-wrappirg or sane other technique. 

4) Directions such as left, front, etc., are based on looking at the drive as 
you do in normal use, i. e. from the fra1t. 

1. TUrn the disk drive upside-down and reoove the six screws hold the top of the 
case on. 

2. TUrn the drive right-side up. Renvve the two small screws which hold the 
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metal shield on. Renove the metal shield. Note: It may not be possible to 
reinstall the shield or cover after oodifying your drive. 

3. Locate the following drips on the circuit l:oard (location varies). 

6502: 40-pin chip near center of board (may be labelled C014377). 

$E-F RCM: 24-pin chip labelled 901229, to rear of 6502 

$C-D RCM: 24-pin chip labelled 325302, to left of $E-F RCM. 

2K RAM: 24-pin chip. May be labelled 2116, 2016, 6116, 8128 or other. In 
all cases it is to the left of $C-D RCM. Older drives may have four 2114 
18-pin chips instead. 

ASSIMLY 1 - 74lSl38 

1. Connect a jumper wire between pins 4 & 5 of the 741.5138. COnnect a jumper 
fran this cormection to pin 8. 'lhen oonnect a len:] wire to pin 8. 

2. Connect a jumper between pins 6 & 16. Connect a long wire to pin 16. 

3. Connect long wires to pins 1, 2, 3, 7 & 10. 

1. Locate the $E-F RCM and carefully renove it. '!his chip is scx::keted on all 
drives we've seen. If it isn't scx:::keted on yours, we recormrend that you 
desolder the RCM and install a scx:::ket. since that is quite a job in itself, 
you may not want to do this oodification. 

2. We prefer to save the original RCM chip and YJOrk with a copy of it instead. 
Drop the RCtII into the EPRCM progralI'IIIer and copy it to the CC8Yplter's menory, 
using the directions from 68764-type chips. Renove the RCM and insert the 
2764 EP.RCM. Burn a copy of the RCM into the EP.RCM. Read the EPRCM back out 
and verify that the copy matches the original. (OOI'E: Now's your chance to 
make oodifications to the OOS if desired). 

3. Insert the EPRCM into the NJ adapter, noting that the notched end of the EPRCM 
goes into the end of the AD scx:::ket that 'overh.an:]s I the 24-pin header. Plug 
the AD into the drive temporarily with the notched end towards the rear of the 
drive, and verify that the drive operates correctly. Unplug the AD from the 
drive and leave the EPran in it. 

4. carefully bern out pins 20, 22, 26 & 27 of the 28-pin scx:::ket (not the AD). 
Connect a jumper between pins 20&22 of this scx:::ket. Connect a jumper between 
pins 26&28 (not 27) of this scx:::ket. COnnect a long wire to pin 27 of this 
scx:::ket. 

5. 'Pi~' the 28-pin socket on top of the :E:E'R:M in the AD. Make sure the 
oot:ched or dotte:i ems match. carefully oonnect all pins of the socket to the 
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oorresponding pins of the ErnCM, except for pins 20, 22, 26, & 27 (bent out 
previously). If soldering, don't use too much heat~ pennanent damage to the 
ErnCM may result. Insert the 8K RAM chip into the socket, making sure the 
notched ends match. 

1. cut the pin in the NJ (NO!' the RAM socket) ~ its 24-pin header (bottom 
and its 28-pin socket (top) at pin 22 of the SClCKEI' (which is pin 20 of the 
24-pin header). Bend this pin out from the NJ socket. COnnect the long wire 
from pin 7 of the 74LS138 decoder to this pin. 

2. COnnect the long wire from pin 8 of the 74LS138 to pin 14 of the NJ socket. 

3. COnnect the wire from pin 10 of the 74LS138 to pins 20 & 22 of the RAM socket, 
bent out and j~ previously. 

4. Connect the long wire from pin 16 of the 74LS138 to pins 26 & 28 of the RAM 
socket, bent out and juIrpered previously. 

1. Plug the NJ/EPRCMIRAM assembly into the socket in the drive where you renoved 
the $E-F RCM previously. Make sure the notched ends of the chips and sockets 
all point to the REAR of the disk drive. 

2. Using tape or general-p.JrpOSe adhesive, carefully fasten the 74IS138 chip 
upside-down to the top of the $C-D RGt, located next to the NJ assembly. Be 
sure there is no chance of any wires or pins accidentally shorting out 
anywhere. You may prefer to delay this step until after the testing stage. 

3. COnnect the long wire from pin 27 of the RAM socket in the NJ assembly to pin 
21 of the drive's hrilt-in 2K RAM. On older drives with four 2114 chips, 
connect this wire to pin 10 of any one of the 2114 chips. 

4. COnnect the wires from pins I, 2, &3 of the 74IS138 to pins 23, 24 &25, 
respectively, of the 6502. You may prefer to use microclips instead of 
soldering in these last two steps. If you do use solder, be extremely 
careful not to apply too much heat, as you may pennanently damage your 6502 or 
2K RAM. Also be careful not to drop any solder on the drive's circuit board! 

5. Double-check all connections. Your noclified drive is now ready for testing. 

Testing the 8K RAM expansion is accomplished using the shore 'TEST RAM' 
routine given belO'W. A disk IIDI'litor such as ~ from DI-~ is also 
required. First, you should type the routine into the carp.rt:er at $4300-16. 
start by displaying this area of nerory with the 'M' command: M 4300 4316 
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Next, type the follOltling values over the bytes displayed: 
.:4300 78 AO 00 A9 00 99 00 AO 
• :4308 C8 DO FA EE 07 43 AD 07 
• :4310 43 C9 CO DO EE 58 60 00 

Save the program to disk with: S "TESl' RAW' ,08,4300,4317 

NaN transfer the routine to the disk drive's nenory using the ''!C' command: 
'!C 4300 4316 0300 

SWitdl rRVM:N over to operating inside the drive with: 
08 (letter 0; digit 8 for device 8) 

Disassent>le the routine with 0 0300 and check that it matches this listing: 

0300 SEl ; DISABLE INI'ERRUPI'S 
0301 illY #$00 
0303 In.l!. #$00 ; FILLER VAllIE 
0305 STA $AOOO,Y ; $AOOO =STARrING lCCATIOO 
0308 !NY 
0309 BNE $0305 
030B INC $0307 ; HI BYTE OF ADDRESS 
030E In.l!. $0307 
0311 rnp #$CO ; SIOP AT $COOO 
0313 BNE $0303 
0315 CLI ; ENABLE INI'ERRUPI'S 
0316 Rl'S 

Execute the routine using the 'G' command: G0300 

'!he routine will fill drive nenory from $AOOO-BFFF with the value $00. When 
the routine is finished, examine this area with ~ to verify that all bytes 
are now $00. After performing this test, change the value at $0304 in drive 
nenory (filler value) to $55. You Im.lSt also change the high byte of the starting 
location ($0307) tack to $AO. RIm the routine again and examine nenory. Repeat 
the test again with the values $AA and $FF. '!his redI.lmancy will assure you that 
your extra nenory is functioning correctly. Your IOOdified drive is now ready for 
use. 

If this testing in:ti.cates a problem, reread the instructions and check all 
your connections again. NOl'E: rRVM:N 'locks up' ocx:asionally in normal use. It 
also ocx:asionally inserts a '00, Ok, 00 , 00' message into the nenory display. '!his 
DOES lUI' in:ti.cate a problem with your 8K RAM nenory. 

16K MlM:RY 

once you've ad:led 8K of RAM to your drive, it is very silrple to add ~ 
8K of RAM or EPRCM for a total of 16K of extra nenory. '!he address decxrler 
installed with your first 8K has the capability of selecting another chip located 
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at $8000-9FFF. Recall that chip; are selected based on the three highest bits 
(bits 15,14,13) of the aQjress being accessed. If you look back to the chart on 
page 2, you'll see that referenced to l!lE!lOOry at $8000-9FFF always have bits 15-13 
set to 100, an::l references to merrory at $COOO-DFFF have these bits set to 110. 
Again bit 14 can be used to distinguish between these two ranges. 

In the first 8K extra merrory setup, we allowed the normal address decoding 
logic to select the RCJol: at $COOO-DFFF whenever necessary. As we noted then, the 
nomal decoder does not use bit 14. '!his means that it cannot distin:Juish 
between references to the $8000 am $COOO ranges, so again an image of the $COOO 
lU{ appears at $8000. In order to add. our second 8K there, we'll have to bypass 
the normal decoding/selection process am do our own. '!his can be aca::mplished 
1:7y breaking the nomal select line to the $COOO lU{ and using our 74LS138 decoder 
to choose between the two chip; as necessary. See figure 1. 

AlDITI~ Wll'1!RIAI.S 

In addition to the materials for the first 8K of extra merrory, the following 
parts are required for the second 8K of merrory: 

Another 8Kx8 static RAM OR Another 2764 ~ (for El'IUH:lased routines) 

Another 28-pin socket (not in AD) , (we suggest a ZIF-type if you're adding ~) 

AlDrrr~ mu>s 

To install the second 8K of I!IeIIDIY, perfonn the following additional steps 
at the indicated points: 

ASSI!J&.Y 1 - 74I.S138 

step 4. cormect long wires to pins 9 & 11 of the 74LS138. 

~ 2 - EAUf/lWI 

step 6. Ben:l out pins 20 & 22 CNLY of the second 28-pin socket am j~ them 
together. 

step 7. Piggyback the second socket onto the FIRST 8K RAM, making sure the 
notched ends match. connect all the pins together except pins 20 & 22, 
bent out previously. Insert the second RAM or ~ into the socket. 

FI:NM. ASSIHJLY 

step 5. Connect the wire from pin 11 of the 74LS138 to pins 
20 & 22 of the SEXXN) socket, bent out am junpm:rl 
previously. 

step 6. connect the wire fram pin 9 of the 74LS138 to pin 20 of the $C-D lU{ (or 
use a microclip). 
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step 7. IDeate the solder 'dotes)' on the circuit board next to the right side 
of the $E-F ReM (on opp:lSite side fran the $C-D ReM). Your drive may 
have one, bvo, or three such dots. Each dot has a circuit trace line 
runni.n:J fran it. Firrl the dot which has a trace running to pin 20 of 
the $C-D ReM. If your drive has lIDre than one dot, the dot closest to 
the front of the drive will prol:.ably be the one you want. You may have 
to unplug the AD assatbl Y tarporaril y to verify that you have the 
correct trace. Using a small screwdriver or knife, VERY CAREFULLY cut 
c:x::II1?letely through this trace, near the solder dot. Be sure to cut l>W\Y 
from arrj other solder traces to avoid damaging them. Make sure the 
trace is c:x::II1?letely cut. If you ever wish to return your drive to its 
original state, you will have to connect a small jumper wire across the 
cut in this trace. 

Note: '!he chip in the oottan socket is at $AOoo-BFFF am the chip in 
the top socket is at $8000-9FFF. If you YAJUld like this to be the other 
way aroun::l, sinply swap the wires caning from pins 10 am 11 of the 
74I.S138. 

In the 'TEST RAM' routine, use $80 as the high byte of the starting address 
($0307) if you are adding arother 8K of RAM. If adding EJ?I01 instead, use an 
EmC:M with :Jo'DN oontents (erased mu-f's oontain all $FF'S). In either case, 
examine me!\Dry from $8000 on to verify correct operation. 
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'!RACK RFAD will read an entire track of GCR data from the disk into the 8K 
expansion RAM at $AOOO-BFFF. '!he routine works by waiting for a sync mark am 
then reading the next 8K of GCR data into menory. '!his is enough GCR data to 
assure that the longest track possible on the 1541 will be read completely. en 
shorter tracks, the first part of the GCR data will be duplicated at the em. 'Ib 
use '!RACK RFAD, load and nm~. SWitch ~ over to the drive with '08' 
and type in the program at $0300 using the assembler. Transfer the program to 
the computer with 'ill 4300 4360 0300 and save it to disk with 5 "'IRACK 
RFAD" ,08,4300,4360. Execute the program by storing the desired track no. at 
location $0006 and storing $EO at $0000. '!he program stores a status code at 
$0000 when it is donei a $01 code means OK and a $03 means no sync was fOUl'l:i on 
the track. 

0300 78 SEI 
0301 A900 ~ #$00 iSEI' FOINI'ER ($14-15) 'ID 
0303 85 14 STA $14 ; 'ID STAR!' OF BUFFER ($AOOO-BFFF) 
0305 A9 AO ~#$AO 
0307 85 15 STA $15 
0309 A2 20 IDX #$20 ; 32 PAGES 'ID FIll.. 
030B AO 00 IDY #$00 
0300 A9 00 I.DA #$00 ; FTI..L BllFFER Wl'IH $00' S 
030F 91 14 STA ($14),Y 
0311 C8 INY 
0312 DO FB i3NE $030F 
0314 E6 15 INC $15 ;HIGH BYTE BUFFER FOINI'ER 
0316 CA DEX 
0317 DO F6 i3NE $030F 
0319 20 00 FE JSR $FEOO ; SEI' FCR 'ID RFAD M:I'm 
03lC A9 AO ~ #$AO ; STAR!' BUFFER FOINI'ER M $AOOO 
031E 85 15 STA $15 
0320 A2 00 IDX #$00 ; SEI' UP TIMER FOR SYNC 
0322 AO 00 IDY #$00 
0324 88 OEY ; c:xxJNIIX:MN TIMER AND 
0325 DO 07 BNE $032E CliEX:l< FOR SYNC 
0327 CA OEX 
0328 DO 04 ENE $032E 
032A A9 03 ~ #$03 i ERRCR - 00 SYNC 
032C DO 1F ENE $0340 
032E 2C 00 1C BIT $lCOO i CliEX:l< FOR SYNC 
0331 30 F1 fK[ $0324 iBRAN<lf lW:K IF 00 SYNC 
0333 AD 01 1C I.DA $lC01 ; SKIP FIRST BYTE 
0336 B8 CLV 
0337 AO 00 IDY #$00 
0339 A2 20 IDX #$20 ; 32 PAGES 'ID RFAD 
033B 50 FE BVC $033B iWAIT FOR BYTE RFADY 
0330 B8 CLV 
033E AD 01 1C ~ $lC01 ;I£W) BYTE FRI:M DATA R:Rl' 
0341 91 14 STA ($14),Y i S'II:m! Ili\TA rn BllFFER 
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0343 C8 
0344 DO F5 
0346 E6 15 
0348 CA 
0349 DO FO 
034B A9 01 
0340 85 00 
034F 4C 6E F9 

!NY 
BNE $033B 
INC $15 
DEX 
BNE $033B 
I.OA #$01 
SI'A $00 
JMP $F96E 

; 01=00 ERROR 
; S'IDRE ERROR CXDE IN CCMIWID QUEUE 
;RCM ROUI'INE 'lO END 

IWDWm LIMITATIatS OF '!HE 1541 IIUVE 

We have seen many different program protection schemes usej on the 1541 
drive. We have even developed many of the protection schemes that are currently 
being usej by a m.nnber of different software c:onpanies. We have researched the 
1541 disk drive and found its (tlysical limits. We know' what can and what can not 
be duplicated on the 1541 disk drive. '!here are many different protection 
techniques that may be detected by the 1541, yet these same techniques are not 
able to be produced on the 1541. 'Ibis fact is due to the (tlysical limitations of 
the disk drive. More and llDre we are seeing protection schemes that capitalize on 
the hardware limits of the disk drive. 'lhese hardware limits will be the 
controlling factors as to whether or not the end user will be able to copy a disk 
or not. 

our rosiness is program protection. We protect programs for other companies 
and we protect our C7Wl1. We also teach people the how's and why's of program 
protection. We are not sane pompous company that claims to have the ''lOP SEX::REI' 
S'ruFF' on program protection (only to give you something less than you bargained 
for). We take the time to investigate many different protection schemes and llDSt 
importantly, we share the know'ledge that we have learned. It is through this 
time-consum.ing and laborious investigation process that we have gained our 
knoYiledge. NCM on to the topic at hand. 

let's take a look at the various options that a progranmer must consider 
when choosing a viable and effective program protection scheme. 

First and forenDSt, there are no secrets to prograIll protection. Each prCXJ!aItl 
is protected through a logical and definable set of instructions. Each 
instruction will have a specific purpose and cause a specific task to be 
performed. '!he progranmer is able to control which task is to be perfonood and in 
what order it is to be performed. 

Sec:loni, the technique that the prt:XJ1aItmer chooses nust be something that is 
capable of being detected on the 1541 disk drive (i.e. nyl:t>le count, track 
arcing, synd'lronized tracks, extra tracks, JOOdified fonnats etc.). It is 
important to note that the protection scheme chosen is one that must be 
detectable on the 1541 drive. It is not necessary or even desireable to have the 
scheme producible by the 1541 drive. 
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'Ihird, the protection scheme chosen should not be easily reproduced on the 
1541. If possible the scheme selected should not be able to be written on the 
1541 under any cira.unstances. In other ~rds, the scheme selected should take 
advantage of the hardware limitations of the 1541 drive. 

'!he hardware limits of the drive include, tut are not limited to, the 
following: 

1. '!he small aI'IDW'lt of RAM available in the 1541 drive (21< total). In order to 
accurately reptcduce a track, large aIlDunts of menory are sometimes required 
(e.g. data blocks longer than lK). 

2. '!he width of the R/W head on the 1541 is wide in cxmparison to what is 
required. 'Ibis prevents the use of adjacent tracks and half-tracks. 

3. '!he drive itself uses 4 separate densities during the normal. oourse of 
operation. 'Ibis allows the use of mixed densities on a single track, which is 
very difficult to copy. 

4. Speed variations from disk to disk and from track to track on the same disk. 
'Ibis is a hinderance to nyl:t>le counting and nyl:t>le copying. 

5. Speed variations also make track synchronization, track arcing and spiral 
tracking difficult to reproduce. As the speed varies it causes the 
relationship between tracks (and half-tracks) to vary. 

6. '!he 1541 does not reference the timing hole on the disk. 'Ibis c:orrp::>tmds the 
problems of speed variation when rroving the RJW head over large distances. 

Let's now examine each of the hardware limits presented here in a little m:>re 
detail. We will view each limitation as to how it awlies the making a copy of 
the original disk. 

1. LIMITED RAM... 1q:proximately lK of the 1541'S RAM is required for internal 
housekeeping (stack, 0 page ~inters, CClIIIl'l'mlications, etc.) and for the ML 
program used by a copy program to read from and write to the disk. 'Ibis only 
leaves us with apx. lK for a data storage rutfer. When 'We read data in from 
the disk it is necessary to temporarily store it the drive's RAM menory before 
it is transferred over to the cxxnprt:er. If the original disk uses data blocks 
longer than lK, IOOSt copy prograns will have an ext:rerooly difficult time 
copying the disk. 

When reading data fran a disk the limited RAM is not a great hirxh:a:nce. It 
is possible to sync up to a particular reference ~int, then to read lK of 
menory and transfer it to the cxxnprt:er. '!hen all the a:Jpy program has to do is 
firxi this same reference p:>int on the next revolution of the disk, skip over 
the first lK and then read the seoorxi lK of data from the disk. 'Ibis process 
nay be repeated until the whole track has been transferred to the cx:arp.tter's 
mem:>ry. 
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writing data back out to the disk is where the real problem c:x:mes into play. 
It is necessary to write data out in 1K ctnmks (or less) due to the limited 
RAM in the drive. Data nust be written to the disk in ' syrx:'. '!his means that 
the data lIRlSt be timed out to the disk in a predictable and reliable pattern. 
'!he only way to maintain this predictable pattern is to write the data out in 
one continuous stream, with no interruptions. '!he way that the 1541 overcomes 
this problem of synchronizinJ the data is 1:7j keepinJ the total data block. 
sector 1en:Jth to 330 GCR bytes (plus or minus). Each tiroo that the data block 
is written to the disk, the syrx: mark and the data block. identifier are also 
written out. '!his insures that the data will always be synchronized with its 
syrx: mark. 

If we should write out 1K of data and then try to write out additional data 
in synchronization with the first ch1.mk of data, there will be problems. '!he 
timing relationship of the drive and the disk prevent the data from 
maintaining the perfect relationship they had on the original disk. If the 
timing varies, even by one bit, the data of the secorrl chunk will now be 
unintelligible and the 00f!:l will fail. In practice the data will be found to 
have varied by m:>re than just a fE'M bits and 1:7j as many a dozen bytes from the 
proper orientation. Rotational speed of the disk also affects how well the 
data will match the original. Disks vary in rotational speed, from track to 
track and from disk to disk. '!he speed also varies during a single revolution 
of the disk. '!his variation is rot predictable, nor is it reproducible. '!he 
variance of speed plays an important part in how accurately the 0.0 ch1.mks of 
netmy match on the copy disk. In reality it is difficult, if rot impossible, 
to maintain the relationship betvJeen 2 or IlOre blocks of data written to the 
disk. 

2. WIDlH OF '!HE RjW HEAD ... Tracks on the 1541 drive are spaced at 48 tracks 
per inch (apx 0.020 in.). '!here are many commercial disk drives that use a 
track spacing of 96 tpi (0.010 in. apx). since the tracks are further apart on 
the 1541 each track may be wider than tracks written on the 96 tpi drive. Due 
the width of the RjW head of the 1541 drive it is rot possible to write 
adjacent tracks and half tracks side by side. 

If an original disk is prepared on a drive that uses the 96 tpi drive, it is 
possible to write adjacent tracks and half tracks. Each track will be narrower 
than the sta:OOard 1541 track, tut they will be readable if done properly. 

3. DENSITIES •.• '!he 1541 drive uses 4 different densities to write data on every 
disk. '!he density refers to the time between bits on the disk. '!he outer 
tracks will time bits out at a higher rate than the inner tracks. '!he higher 
density allows the 1541 drive to store oore data on the outer tracks. 
Nonnally, density is set to a specific value for a given track and this 
density is rot changed on the track. If the programmer should change density 
in the middle of the track it Y.UUld be next to impossible to detect and 
:r:eploduce the density changes. If the prog:r:an-mer used llIlltiple density changes 
and CXl!t>ined this with variaJS other techniques the difficulty level Y.UUld be 
t:r: erne! ldoosl y ioc.reased. 
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4. SPEED VARIATIOOS OF '!HE IlUVE... As seen above, speed variations of the drive 
can be a hin:ierance to CX1f!i programs. Speed will have a direct effect upon the 
total mmiler of bytes written to the track, the density of the bytes written 
am. the relationship bet:ween sectors on a track. If the speed varies by just 
1 % on a track this could throw off the nytble COlll1t by as much as 77 bytes. 
'!his means that the total track length oould be 77 bytes longer or 77 bytes 
shorter than the original track. l)Jring the normal course of operatioo the 
drive will compensate for the variation in speed from disk to disk by varying 
the length of the gap bytes. In a nytble ca.mt of a track it is not important 
which bytes are gap bytes or which are data bytes; they are all counted. '!his 
assumes that no other changes have been made to the track such as density or 
extra long data blocks. (note: it becomes even m:>re difficult to copy the disk 
when l!IUl. tiple schemes are eIll>loyed). 

5. SYNCHRONIZED '!RACKS... Fach track has a beginning am. an endi.r¥:J. If we use 
sector 0 as the beginning am. sector 20 as the end of a track we can begin to 
establish our track to track relationship. '!he 1541 drive writes data out to 
the disk during the format process in a somewhat raman procedure. '!his means 
that each am. every track could start any where on the disk in relation to the 
timing hole (we are using the timing hole only as a hardy refererx::e point 00 

the disk - the 1541 does not use the timing hole for any purpose whatsoever). 
If the original disk was create:i on a programmable drive I each am. every track 
could be synchronized to the timing hole I thereby insuring the proper 
synchronization from track to track. 

While it is possible to time each track am. establish the relationship from 
track to track and then synchronize one track to another I it gets very 
difficult to synchronize multiple tracks. Track arcing am. spiral tracking are 
variations of synchronized tracks whereby relatively small anounts of data are 
written to the disk on adjacent tracks am. half-tracks. '!he reason that track 
arcing am. spiral tracking ~rks is due to the fact that at no time is the 
data on a track am. its adjacent half-track side by side. For instance, if the 
programmer wrote 1/4 of a track am. then stepped the head a half track am. 
continued writing data for another 1/4 of the track the informatioo v.u.lld be 
stagqered on the disk. '!his st:a<Bering of data is what allows these schemes to 
function properly. 

'!he next time that you try to copy one of your 'latest am. greatest' 
programs am. you firrl that there is not any CX1f!i utilities that will copy them, 
you ~ 't have to v.urrler why. 
Copy protection has reached the IilYsical limits of 1541 drive. 

What about hardware-m:>difying the drive to overccma sane of these 
limitations of the 1541?? Well, this has been tried, m:>Stly without much sua:::ess 
(see the product review of the '.lRACKMIMIC('lM) elsewhere in this issue). '!he 
limiting factor here is that 1541 has so many hardware limitations that it is oot 
practical to try to overccma all of them. 

IMP(RJ2INI' lIJl'ICE ••••• 
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Folks, if you b.ty ale of our ~tor's product:s am are not haRlf with it, 
~'T catplain to us. Ul'lforbmately, we can not help you when you b.ty what seems 
to be a similar product fran another caIpmy. Dlring the past fertl JOOI1ths we have 
received many catplaints fran people about other cartridge backup system;. 'lbere 
has been a ttemeJldous surge in cx:mpmies trying to junp 00 the cartridge backup 
barrl wagon (four different OCJDpanies that we know of). Don't be misled by 
confusing claims am adVertising. Oleck rut yoor prrcha.ses carefully. If you are 
not sure of saoet:hing, ask specific questioos. 

BIT CXPYIR; (JJ 'lHE 1541 (PARl' 1) 

cne of the questioos that oanes up again am again is why can't the 1541 
make an exact bit-for-bit copy of a track. siroe the 1541 can read am write 
whole sectors at a time, why can't we just extern the process am read whole 
tracks? It seems like such a silIple thing to do, yet it's basically impossible on 
the 1541. Even if a 1541 drive created the original disk, it doesn't mean a 1541 
can copy it. '!he following is the first of a two-part series to try am p.rt the 
whole situatioo in perspective am settle the issue once am for all. 'lb 
urrlerstan:i this discussioo, it is also inp:>rt:ant to read the dlapt:.ers 00 OCR 
recording am the starx:ard disk fonnat in PRO:;RAM PROrEX:TI~ MANUAL II. 

let's start by exam.inirg the process of reading bits 00 the 1541. It may 
surprise you to learn that the all.y thing a 1541 can detect D~Y is a "1" 
bit. A "0" bit can all.y be detected IND~Y, by the ABSENCE of a "1" bit. You 
can think. of a bit as a tiny magnet with a north pole (N) am a south pole (S), 
so it looks like this: NS. '!he magnet is always lined up parallel to the track 
it's 00, b.rt it can still be p.rt on the track two different ways: NS or SN. Now, 
you might think. the 1541 ~d use ale way for a "0" bit am the other way for a 
"1" bit, b.rt this is !Cl' the case. Rather than detect the ACIt1AL DIREXJ.['!~ of the 
magnet, the 1541 can only detect a aJANGE in the directioo. In other ~, it 
can only tell when a magnet is placed differently than the one before it, like NS 
SN or SN NS. In this case the seoorxl magnet will be interpreted as a "1" bit. 

If two magnets are placed the same way, like NS NS, they actually fOI1ll a 
sir¥Jle magnet, twice as lang (just like t:Dy magnets do). '!he 1541 will not detect 
arrt change when it oanes to the seoorxl magnet; it will interpret this ABSENCE of 
a change as represent:ir¥} a "0" bit. fb.l does the 1541 know when the seoorxl magnet 
was SUPPOSED to start, so it can tell that no change took place at that point? 
It's all a matter of ti.mirvJ. Q'l tracks 1-17, for instance, bits are allotted a 
maxinum of 3.25 microsec::xlOOs (millionths of a seoorxl, or us). suwose the drive 
has just read a "1" bit. It k1'lc7Ns exactly WHEN the "1" bit occurred because it 
detected the change in magnetic field. After the "1" bit has passed, the drive 
k1'lc7Ns the next bit shoold ocx::ur within 3.25 us. If no change in the magnetic 
field ocx::urs within this time, it will assume the next bit is a "0". 

For this precise ti.mirvJ scheme to \olOrk, the diskette JII.ISt be spinni.rvJ at 
precisely the correct rate: 300 rpn. 'Ibis equals 5 revolutioos per seooni, or 
200,000 us per revolutioo. suwose the 1541 has just read a "I" bit 00 track 1, 
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am there is another "1 " bit caning up next. If the diskette is spirming too 
slowly, the "1" bit might not appear within the allotted 3.25 us. '!he drive VJOUld 
:incx»::r:ectly conclude the next bit was a "0" since it did not see a change within 
the allotted time. An extra "0" bit VJOUld be inserted in the data. Likewise, 
SUIlJOSe the next two bits are a "0" am a "1", in that order. If the diskette is 
spinning too fast, the "1" bit could come arourrl within the 3.25 us that was 
allotted for the "0" bit. '!he drive VJOUld conclude the next bit was a "1", am so 
it VJOUld miss the "0" bit. 

Variations in speed can (am do) occur no matter h.oYl well the drive's speed 
is adjusted. Due to the drag of the diskette am other factors, the speed will 
alwys vary slightly as the disk is turning. ~ provisions are made to get 
around this problem. '!he first provision has already been mentioned: the timing 
is alwys based on when the last "1" bit occurred (since this can be detecta:i 
precisely). '!his is taken care of by the drive's hardware am cannot be changed 
by software. 

If there are too many "0" bits in a row, a variation in speed can easily throw 
off the timing. How many "O"'s in a row is too many? Well, the designers of the 
1541 decided to never p.zt. m:>re than two "O"'s in a row on the disk, to be safe. 
'lb enforce this, normal data bytes are converted into a special form called GCR 
code before being written on the disk. GCR code has been carefully designed so 
that no possible c:anbinatioo of GCR bytes will ever result in m:>re than two "0" 
bits in a row. '!he conversion to GCR is done by the 0C6 software in the 1541, 
haNever. '!his means you can get arourrl it by controlling the write circuitry with 
your own routines. You can WRITE as many "0'" s in a row as you want, bIt you'll 
have trouble reading them reliably, i.e. you'll have trouble making a bit-for-bit 
copy. 

Even ~ than too many "O"'s is mixing different bit-densities on a track. We 
said above that bits on tracks 1-17 are allotted 3.25 us each. On other tracks, 
the timing is different (because the Iilysical sizes of the tracks are different). 
'!here are four zones on a 1541 diskette. Each Zale CXJI'lSists of a set of tracks: 
tracks 1-17, 18-24, 25-30 am 31-35, :r:espectively. within a particular Zale, the 
tracks all use the saJOO bit timing (density) am all have the saJOO rnnnber of 
sectors. '!he different timing factors are given in the following table: 

ZOOE RANGE OF BIT-RATE: BIT-TIME: BYTE-TIME: ~ MAX BYTES 
00. '!RACKS BITS PER SEX; TIME PER BIT TIME PER BYTE PER '!RACK PER '!RACK 

1 1-17 307,692 3.25 us 26 us 21 7692 
2 18-25 285,714 3.5 28 19 7142 
3 26-30 266,666 3.75 30 18 6666 
4 31-35 250,000 4.0 32 17 6250 

using two different densities on a single track will cause effects similar 
to speed variatioo. suwase w're writing bits to the disk at zooe 1 density 
(3.25 us per bit) am then w sWdenl.y switch to Zale 4 density (4.0 us) am 
write sane m:>re. Now SUIlJOSe we try to read the track using 3.25 us t:iJning. Nlen 
w come to the place where the density was switched, the bits will SlDB1l.y start 
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caning alag "slower". '!he drive may ocn::lude a bit was a "0" because no dlange 
in the magnetic field haR;lened within the allotted 3.25 us, even though if it had 
waited the full 4.0 us it 1NOUld have detected a dlange. '!he c::art>ination of mixed 
density am the inevitable speed variations of the diskette will make this track 
extremely difficult or inp:ssible to copy bit-for-bit. 

A protection scheme, however, can still check for the correct data on the 
track if it koows YJhere the density dlanges haR;Jen. For instance, the density may 
dlange right after a certain pattern of bits ocx::urs. When the drive detects this 
pattern, the protection routine can intnediately switch densities. Readin:J at the 
new (al:l1ar.mal) density, it will look for another specific pattern. If it doesn't 
fim the pattern it wants, the disk is not an original. '!he protection scheme can 
take a,wropriate steIS to crash the prograJll. By p.rtt.ir¥;J JIR.lltiple changes of 
density on a single track, a very secure protection scheme is created. 

other factors besides mixed density am speed variations also oaItrl.ne to 
make it inpossible to copy a track exactly. 'lhese factors were covered in the 
article "Hardware Limitations of the 1541" in the April 85 newsletter. 'they 
include suc.h things as the limited RAM in the drive (2K), the relatively slow 
speed of the processor (1 MHz) am the lack. of a index hole sensor. Next oonth 
If/e'll look at these factors again, am also take a look at what kirxl of hardware 
If/e'd have to have in order to even oc:ma close to a bit-for-bit copier. 

BIT CXPnI«.; CB 'lHE 1541 (PARI' 2) 

Iast nvnth If/e gave you SOl"OO insights into the technical background of bit 
copiers. Just to refresh your 1IIE!IIDrY, let's rover the highlights: 

1. Data is stored on the disk as a series of magnetic "danains". A danain is a 
single magnet (NS) or consecutive series of magnets (NSNSNSNS). '!he danain ems 
am a new domain begins where LIKE poles are placed consecutively (NS SN or SNSN 
NS SN). '!he order of the magnetic field (NS or SN) is not important, only change 
in the field 1:7{ the adjacent like pols. 

2. '!he disk. drive actually deperx3s upon the magnetic danains to change direction 
within a specific tiIne limit. 

3. Due to fluctuations in the drive's rotational speed, suo:::essive "0" bits in a 
row can greatly affect the ability of the drive to cor:r:e..."tly read the data fran 
the disk. Remeni:Jer, a "0" bit is ID char¥]e in magnetic domains within a specific 
time limit am a "1" bit is a char¥]e in magnetic danain within the specific tiIne 
limit. 

4. '!here are four densities at which the 1541 can tiIne (clock) bits 1:7{. 

I hope everyone is familiar eJ'1O\.¥j'l with the basics to get on with our 
subject (if not, be sure to review the relevant chapters in mx;RAM ~af 
MANUAL Vol. II). All disk. drives (inciOOing our 1541) rely upon a very 
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furdamental rules of operation: was there a change in the nagnetic danain 
(magnetic field) within an allotted time pericx:i? If a charge occurred within the 
time limit, a "1" bit is registere1. If :00 CliAtl:iE occurred within the allotted 
time limit, a "0" bit is registered. 'nle time pericx:i is referred to as the 
density. 

Now let's get on to ale of the reasons that the 1541 will not be able to 
copy every disk, every time. Last mnth we established that the 1541 has four 
separate densities at which bytes are written to the disk. Mlile the 1541 is not 
P'lYsically capable of changing the density of individual bits as they are 
written, it is possible to aocarplish this task with nora sop:Usticated 
equipnent. Actually, it is possible to charge the density of each and every byte 
(or bit) on the disk to any density. While it may seem quite extreme that anyone 
YJOUld go to such great lengths to protect a disk, it is certainly possible. '!he 
mre practical use of density c::banJes is to write a small m.mtler of bytes to the 
disk, charge the density after a predetermined m.mtler of bytes and do this 
hurxireds of times on a single track. As long as the progranmer knc:Ms where and 
when to change density it YJOUld be a simple process to write a routine that will 
switch density so that the special track may be identified. 

'nle prcblern canes in when the bit copier tries to read the data fran the 
disk. Only ale density may be selected at any one time. '!his means that sate of 
the bytes may be read at the Wl:"Oll1 density and give false read.irgs. Also, if the 
proqraIImer is ny}:Dle counting the bytes on the track, the copy disk will fail due 
to JIIlltiple density changes that are required to match the m.nnber of bytes on the 
original disk. It is easy to see that just t7t varying the density it is possible 
to give 1IDSt nytble copiers fits. 

Hc7.N is it possible that some of the nora sop:Usticated disk duplicators can 
copy any disk?? '!hey have a tremerxlous cuoount of onb:>ard RAM and they use many 
different microprooessors that run at terrific speeds, instead of using just one 
microprocessor to perfonn all the tasks in the drive (like the 1541). By reducing 
the disk down to the fuOOanental level, it is possible to read and reproduce 
every conceivable bit p:lttern. At the funjament;al level we are only concemed 
with the time that has lap;;ed between nagnetic danains. In order to a<xxJJIlllish 
this task it YJOUld require a machine capable of detecting a change of dcmain and 
recording the time to the next change. can we add this ability to the 1541, to 
enable it to reproduce a track bit-for-bit? Mlat else YJOUld we need to add to the 
1541? Well, that's like asking what ycu YJOUld have to adj to a Volkswagen to make 
it into a cadillac! Basically, ycu t:hrc:M away the Volkswagen and blild the 
cadillac fran scratch! Okay, so what hardware do we need to blild into our 
cadillac of disk duplicators, so it can hanne Nri CXllt>inatim of density 
changes, even fran bit to bit? 

1st's start with the clock speed. We have to be able to d.istirguish between 
a bit that is 3.25 us long, for inst:arx:e, and ale that is 3.50 us long, so we 
have to be able to detect a differerx:le of 0.25 us. '!his will require at least a 4 
Hlz clock speed (4 millim "ticks" per seoon:i), siro! we can only measure a WfDLE 
NtJmm of clock ticks. With a 4 Mhz clock, 3.25 us wuld be 13 ticks, while 3.50 
us TNOUld be 14 ticks. 'lhus, the differerx:le will be a whole clock tick. Actually, 
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we \\IOUl.d prab:ibly want an even faster clcx::k, say 6 or even 8 Mhz, to give us a 
extra margin of reliability. 

Next, let's consider how l1I.lCh RAM IDe!lOClI'Y \\IOUl.d we have to use in order to 
store a whole track. If the whole track was written at the same density, lNe'd 
ally need 8K of RAM (see PR4: Vol. II). Hc7tJever, we'll need l1I.lCh rore RAM to 
h.an:Ue cases SlX:h as switching between all four densities, 15 to 20 times on a 
single track. To store a "picture" of the track in IDe!lOClI'Y, each bit in RAM will 
represent one ClOCK TICK (not one bit of disk data). '!he IDe!lOClI'Y will be filled 
with "0" bits initially. Each time our clcx::k ticks, we'll check the disk to see 
if a change in the magnetic danain oa:u:rred. If no change occurred, we'll leave 
the current RAM bit a "0", otherwise we'll change the current RAM bit to a "1" to 
nerk the change. 'lhis means we need 1 RAM bit for each clcx::k tick. since it takes 
1/5 sec for the disk to rotate once, am the clcx::k ticks 4 million times a 
seclOl'¥i, we need 800,000 RAM bits to store OOE track. Now' 800,000 bits = 100,000 
bytes = about lOOK bytes of RAM IDe!lOClI'Y to store OOE track! With overhead such as 
storage for the duplication program itself, we can figure lNe'll need 128K of RAM. 

Q1ce we have the ability to duplicate a whole track, we still 'WOn't 
necessarily be able to copy a whole disk. We also have to consider track 
syrdlrorrl.zation, that is, where the begirming of the tracks are :relative to each 
other. If you picture a clcx::k face superinp:lsed on the disk, track 1 might start 
at 12 o'clcx::k tut track 2 might start at 3 o'clcx::k. A protection scheme can check 
for this. In order to atsolutely insure that each track begins where it's 
S1.lWOf3ed to, lNe need an irrlex hole sensor. 'lhis will allCM us to detect each time 
the irrlex hole located near the hub of the disk cx:mes arourrl. We can measure the 
start of each track fran the irrlex hole and thus line up the tracks correctly. 

All in all, reproducing a disk exactly turns art to be a lot rore catplicated 
than you might have thought! We may retum to this subject again in the 
Newsletter after you've had time to digest the infonnation we've presented in 
these articles. 

1541 FRI!ElE U1'1LlTlt' (Far 8K 1WI) 

'lhis ncnth we present the 1541 FREEZE Ul'ILITY, a very useful aid for 
investigatirg progzaIll protection within the 1541 drive or deb.q~irg your own 
custan InS routines. '!he Freeze utility allows you to interrupt the disk drive at 
any time. '!he entire RAM IDe!lOClI'Y of the drive will be preserved for you to 
examine. All of the 6502' s registers will be preserved too, so you can tell 
exactly what the processor was doing when you interrupted it. '!he Freeze utility 
also has a special feature which allows you to :restore the IDe!lOClI'Y and registers, 
and resume execution at the point where it was interrupted! 'lhis means you can 
make changes to the routine and test them. You can even change the contents of 
the registers or start execution at a different point. '!hose of you that TNOrk 
with program protection am custan InS routines will awreciate all the 
possibilities this opens up. 
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In order to use the Freeze utility, you nust install an extra 8K of RAM 
J!IeI'OC)ry in your 1541. Instructions for the extra J!IeI'OC)ry are providErl with the 
E>crRA RAM KIT available from CSM, which includes an 8K RAM am an address decoder 
chip. In addition, you'll need a 2764 Ef'RGt, a 24/28-pin adapter, a 28-pin scx:::ket 
am access to an Ef'RGt prcqranDter such as the PRCJ.1ENADE. All of these SUWlies 
are available separately from CSM. To install the Freeze utility, follow the 
instructions for the extra RAM. Instead of using an exact copy of the $EOOO-FF 
(E-F) OOS RCM, however, you must insert the ML code on the next 2 pages into the 
RCM. start by putting an exact copy of the RCM in C64 J!IeI'OC)ry at $2000-3FFF. '!hen 
assemble the first sections of code at the locations indicated in the $2000-3FFF 
area. Next, flip out the BASIC RCM (change location $0001 to a $36). '!hen 
asseni>le the rest of the code at $AFOO as indicated (for convenience). Finally, 
move the $AFOO code down to the RCM copy using T AFOO AF95 3F30. save the RCM 
copy to disk, then rum it onto Ef'RGt. 

When the drive is first turned on, a special routine will be installed in 
the extra RAM J!IeI'OC)ry at $AFOO. You may then use the drive as usual. When you want 
to interrupt the drive, you nust cause an NMI interrupt (see below). All of 
normal RAM JDe!IOC)ry ($0000-07FF) will be copied up to the extra RAM starting at 
$AOOO. '!hen the drive will be RESFI', which does not affect the extra RAM. '!hen 
you may examine the memmy copy or transfer it to the C64, using a disk naritor 
such as DRVKl'f or STAmDf (from DI-S~ V2 and V3 respectively). You may use 
the drive to load in your disk naritor or other utilities: the extra RAM will not 
be disturbed. You can determine the location at which the routine was ex~ 
from the program counter (Fe). '!his information is stored on the stack, along 
with the A, X, and Y registers am the prcx::essor status (P). '!he stack pointer 
(SP), which is stored at $ABOO, indicates where you may find these values. 
starting with location $AlOO + SP + 1, the next six bytes are the Y, X, A, Pam 
Fe (lojhi) registers, respectively. '!he bytes on the stack after the PC often 
indicate the return address (minus 1) for subroutine calls that led the program 
to the point indicated by the PC. Once the 1541 J!IeI'OC)ry has been copied up to the 
extra RAM via an NMI interrupt, a second NMI will restore the memmy to the 
normal RAM and restart execution! By altering the PC value on the stack, you can 
make it start ex~ anywhere. 

To generate an NMI interrupt, you must briefly ground the NMI inp,It of the 
6502. We use a logic probe for this, rut you can get by with just a piece of 
wire. Connect one end of the wire to the "_" terminal on one of the large 
cylindrical capacitors on the rear of the board. '!hen briefly touch the other end 
to pin 6 of the 6502. A switch could also be used. 

1541 FREEZE PRa;RAM LISTING 

N§fJfiR 'lHIS CXDE nm:> A CXPY CF '!HE E-F IXE lUI AT $2000 ]}f '!HE eM 

;2780 60 
:2781 78 
;2782 DB 
:2783 AO 04 
;2785 88 

Rl'S 
SEI 
CID 
lDY #$04 
DEY 

CSM N/L OH'ElIDIUM 

Disable utility loader. 
RESFI' entry point 
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;2786 FO 15 
;2788 B9 00 AF 
; 278B D9 30 FF 
;278E FO F5 
i2790 AO 00 
i2792 B9 30 FF 
i2795 99 00 AF 
i2798 C8 
:2799 CO B6 
;279B DO F5 
; 2790 4C AD FA 
i27AO FA 
i27A1 FA 
i27A2 60 

:2AE4 FA FA 
:2AE8 FA FA 

:3FFA 04 AF 
:3FFC 81 E7 

SEQ $2790 
IJll\ $AFOO, Y 
on> $FF30,Y 
BEXl $2785 
illY #$00 
IJll\ $FF30, Y 
STA $AFOo,Y 
INY 
CPY #$B6 
BNE $2792 
JMP $FAAO 
N)P 
N)P 
RI'S 

<lleck if routine already 
copied to RAM (check 
"CSM" identifier). 

If routine not there already, 
copy fran R:M 
to extra RAM. 

Contirrue nonnal RESEr. 
Fill in rest of utility 

loader routine area. 

Disable RCJ( checkslDIIS 
(insert N)P' s) 

New vectors: NMI ($AF04) 
am RESEI' ($E781). 

NpfJIfR '!HIS aIlE {IQR 'lHE IWiIC lUI llf 'DIE eM, 'lHIIf IIJ\1E IT 'ID $3F30 

:AFOO 00 
:AFOI 43 53 40 
;AF04 78 
;AF05 48 
iAF06 SA 
iAF07 48 
;AF08 98 
;AF09 48 
iAF'OA SA 
;AFOB BD 04 01 
;AFOE C9 6E 
;AFI0 DO OE 
iAF12 BD 05 01 
;AF15 C9 CB 
iAF17 DO 07 
;AF19 68 
;AFlA 68 
iAFlB 68 
iAFIC 58 
iAFlD 4C 01 FF 
iAF20 A9 03 
iAF22 A2 00 
;AF24 AO 00 
;AF26 CA 
;AF27 DO FD 
:AF29 88 

SEl 
PHA 
TXA. 
PHA 
T'lA 
PHA 
TSX 
IJll\ $0104,X 
CH? #$6E 
BNE $AF20 
I..DA $0105,X 
on> #$CB 
BNE $AF20 
PIA 
PIA 
PIA 
eLI 
JMP $FFOl 
IDA #$03 
illX #$00 
illY #$00 
DEX 
BNE $AF26 
DEY 

CSM NjL cx:MPEmIUM 

Up/download flag (O=upload). 
"CSM" Identifier. 

Save A, 

x 

& Y. 

<lleck if called fran ''DI'' c:::amnarn 
(return address = $CB6E). 

If not, branch to freeze routine. 

" " " " " " 
If ''DI'', reroove registers fran 

the stack ••• 

. .. am jI.mp to normal ''UI''. 
MAIN FREEZE m:Jl'INE 
Debounoe NMI line 

(wait a:wrox. 1 sec.) 
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• • 
;AF2A DO FA BNE $AF26 • ;AF2C E9 01 SBC #$01 • ;AF2E DO F6 BNE $AF26 • ;AF30 SA TSX • ;AF31 BD 06 01 1m $0106,X Check if extra NMI's ha~. 
;AF34 C9 AF eM> #$AF • ;AF36 DO 09 BNE $AF41 • ;AF38 68 PIA If so, p.1l1 last NMI info 
;AF39 68 PIA fran stack •••• • ;AF3A 68 PIA • ;AF3B 68 PIA 
;AF3C 68 PIA • ;AF3D 68 PIA • ;AF3E 4C 30 AF JMP $AF30 • •• am. check again. • ;AF41 AD 00 AF 1m $AFOO Flip up/download flag. 
;AF44 49 FF ErR #$FF • ;AF46 80 00 AF STA $AFOO • ;AF49 FO 24 BEX2 $AF6F Branch if was set for download. 
;AF4B SA TSX T.JPI.OiY) l!IIS!1IDIY. • ;AF4C 8E 00 AS srx $A800 Save stack pointer. • ;AF4F A9 07 1m #$07 
;AF51 80 50 AF STA $AF5D start source at $0700. • ;AF54 A9 A7 1m #$A7 • ;AF56 80 60 AF STA $AF60 start destination at $A700. 
;AF59 AO 00 IDY #$00 COpy one page • ;AF5B B9 00 07 1m $0700,Y fran source area • ;AF5E 99 00 A7 STA $A700,Y to destination area. • ;AF61 C8 !NY 
;AF62 DO F7 BNE $AF5B • iAF64 CE 60 AF DID:: $AF60 Decrement destination page no. • iAF67 CE 50 AF DID:: $AF5D DecIement source page no. 
iAF'6A 10 EF BPI.. $AF5B If source >= page 0, mre to do. • iAF6C 4C AO FA JMP $EMO Done - junp to normal RESEr. • ;AF6F A9 A7 1m #$A7 IX'MNU:l!\l) rnem:>ry. • iAF71 80 70 AF STA $AF7D start source at $A700. 
iAF74 A9 07 1m #$07 • ;AF76 80 80 AF STA $AF80 start destination at $0700. • ;AF79 AO 00 IDY #$00 COpy one page 
iAF7B B9 00 A7 1m $A700,Y fran source • iAF'7E 99 00 07 STA $0700,Y to destination. • ;AF81 C8 !NY 
iAF82 DO F7 BNE $AF7B • ;AF84 CE 7D AF DID:: $AF7D DecIenent source page no. • ;AF87 CE 80 AF DID:: $AF80 DecIement destination page no. • ;AFBA 10 EF BPL $AF7B If dest. page >= 0, mre to do. 
iAFBC AE 00 AS IDX $A800 JXm: - retrieve stack pointer. • ;AF8F 9A TXS • ;AF'90 68 PIA Restore Y, 
;AF91 AS 'rAY • ;AF92 68 PIA X • • CSM NIL <DtPElIDIUM P.AGE [26] (C)1989 H.O.S.,INC. • • • • 
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iAF93 M 
;AF94 68 
;AF95 40 

TAX 
PIA 
Rl'I 

& A 
Return fran original NMI interrupt. 

By I'XM everybody has seen instructions on heM to install a RESET switch in 
the C64. Usually these switches are installed so that they RESEr the entire 
serial ):;US, including the CCI!plter , drive, printer, etc. '!his is the siITplest way 
to do thirgs, am it is adequate for roost situations. Ocx::asionally, haNever, you 
may want to RESEr the disk drive separately fran the CCI!plter. For exanple, with 
SNAPSFDl' 64 am similar utilities it's often necessary to tmn the disk drive off 
am 1:Bck on after the original program has loaded, before you save the snapmot 
to disk. 'l'l.Imirg oatplter equipnerrt on am off should be avoided as 11IlCh as 
possible, so it would be helpful to be able to RESEr the drive without affecting 
the CCI!plter. Also, SCIIIe drives will actually RESEr the ocmp.rter by themselves 
when you b.n:n them off am 1:Bck on, so a drive RESEr switch can be a necessity. 
Finally, a drive-only RESEr switch can be useful when you're investigating 
protection sdlemes or working on custan OOS routines. 

It's easy to install such a switch, am the cost is miniJnal. You'll need a 
nonnally open / narenta.ry contact p.tSh bItton switch, sate light wire am ~ 
micrcx::lip;. start by attaching a sufficient lEnJ1:h of wire to l:xJt:h contacts of 
the p.tSh b.rtton switch. Attach the clip; to other ends of the wires. Now you must 
locate the proper points in the drive to clip onto. Deperrling on whether your 
drive has the long or short circuit board, the points are different. In long 
board drives the circuit board oovers the hub of the disk, whereas in short board 
drives it doesn't. In either case, one clip should be attached to the metal frame 
of the drive as a grouOO (it doesn't matter which clip). 

'!he secarvi clip has to be attached to a particular chip on the circuit 
board. '!he chip; are labelled differently on the two types of 00ards (see the 
diagrams below). Ql the long board, clip to pin 11 of OOlE. Ql the short board, 
clip to pin 5 of OO3B. Be sure the metal part of the clip doesn't make contact 
with any other c:x:qxxlE!l1ts. TUm the drive's power on am test the switch by 
p.tSh:ing it JIDDeIltarily. '!he drive will RESEr l:ut the oatplter will not. Attach 
the switch to the case, reasseni:>le the drive am you're done. 
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with this setup, RESErinJ the c:anp.Iter will still RESEr the drive too. If 
you want to prevent this fran ha~, you'll have to cut a wire on the l::oard. 
For the long lx>ards, cut ate wire on L15 (it doesn't matter which ate). For the 
short lx>ards, cut a wire on L14. 

1571 REVISICIiS 

Well, there's good news arrl tad news (maybe). carm:xiore is reportedly 
preparinJ a new revision of the 10( for the 1571 drives (1571's currently en the 
market use 10( revision 3). '!be new 10(, revision 4, is urDergoiBJ in-house 
testinJ at this time. So far there's 00 real information aOOut when the new 10( 

might becane available or whether there'll be any upgrade policy for current 1571 
owners. As far as the changes planned, the big news is that carm:xiore has 
awarently fixed the notorioos SAVE @ b.lg, thanks in part to Dr. Phil Slaymaker, 
wOO wrote Peek-A-Byte. '!he SAVE @ b.lg plagues JOOSt of Ccm'lDdore's disk drive 
m:xiels, inclOOing the 1571 (see the Nov. 1985 Newsletter). '!be fix may not be 
canplete, horNever; it may only reduce the chances of a SAVE @ prrolem. Revision 4 
will also fix sane other mioor tur.;. 

An even bigger change in the 1571 may be in the works. camoodore is 
reportedly redesigning the circuitry in the 1571. OJrrent 1571's use a western 
Digital 1770 drive controller chip to harrlle the MFM (non-Ccm'lDdore CP/M) disk 
formats. '!he chip will be replaced by a new custom chip manufactured by 
o:moodore. Comnodore has a history of manufacturing all their own chips, arrl the 
change should cut costs. When they replace the MFM chip, they'll also have to 
change the MFM routines in the 10(, resulting in revision 5. '!his revision will 
include all of the revision 4 changes too. Another change they may make in 
revision 4 or 5 has to do with the prcx::ess used to detect a disk's type of 
format. In 1571 IlDde, the drive can take 10-20 secords to "recognize" a 1541 
format disk the first time you read it after it's inserted. If you didn't krni 
any better, you might think. your drive or disk was out of alignment. '!his format 
detect prcx::ess may be streamlined. 

Another hardware change is also ruoored. current 1571's contain a 6526 
interface chip (CIA) like the ones used in the C64 arrl C128 to harrlle JOOSt 
periIi'lerals. '!be CIA in the 1571, which harrlles the fast serial ard ''turst'' 
OOIlIllUl'lication IlDdes, may be eliminated too. Whether the CIA's functions will be 
taken over by sane new chip, or by the 6522 (VIA) chips already used in the 1571 
(ard 1541) drives, is not certain at this time. EliminatiBJ the CIA cntl.d cause 
ccxnpatibility problems with current 1571 software that uses the t.urst :mde. CoJ:7i 
prograJIIS specifically for the 1571 may be the JOOSt seriously affected. Altlnlgh 
Ccmoodore's source code for the 1571 10( contains warnings to third-party 
developers that both these chips will "go away", many developers didn't receive 
the source code or ignoroo the warnings. 

Nlile 'We're on the subject of ruoored revisions, ate caller reports that 
they 00ught a 1541 drive arrl discovered that it has an optical track 1 sensor 
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(like the 1571). As you prOOably koow', up to l'lCM the 1541 has used the dreaded 
"b.mp" (Iilysical stop) to det:ermine the track 1 positial, causin;J 99% of drive 
alignment problE!I'IB in the process. 'ltle Newt:rooics (flip-lever) 1541's do have a 
IIO.1I'Itirg hole am am for an optical sensor. If the ''b.nnp'' has been eliminated, 
this 'NOOld be big nerNS. It may also involve a char¥Je in the OCS, which would be 
the first sirx::e late 1983, am raise questions about c:arpatibility. We haven't 
seen ale of these new 1541's ourselves, so \Ve can't confirm they exist. Nryare 
out there have oore info? In a final rote, the 1572 dual drive is awarently 
dead. Despite recent advertisements for it, c:amo:lore is not v.urking al a 1572 
currently, and a,warently has 00 plans for it in the future. Too bad - seems like 
a lot of people \¥ere interested in it. 

In this article \Ve'll look. at sane altemate ways of ccmmmicating with the 
1541 disk drive that are not CCII1I!Dllly knc7Nn. Because of this, they can be used as 
a form of prot:ectial. Cca!m.mi.cating with the drive is normally aooarplished using 
subroutines in the I<ERNAL which are accessed through a junp table (a set of JMP 
statements). For instance, the oonnal sequence of events to serrl a oc:mnand to the 
drive goes like this. First, \Ve use the KERNAL routines SEILFS ($FF8A) and SEINAM 
($FFBO) to set up certain parameters such as the device 11UI!tler. '!hen we use OPEN 
($FFCO) to open a logical file. A logical file is a <XlIl'IIlLll1ications charmel, and 
should not be confused with the Iilysical files al a diskette. 'lb send a catIIIaJlj 
or data to the drive through a logical file, the file must first be set for 
ou1:p.tt using CHKCUI' ($FFC9). 'ltle infonnatial is sent using aIROOr ($FFD2). 'lb 
receive a response, you set up the file for :inprt: with CHKIN ($FFC6) and read in 
the data with CHRIN ($FFCF). Finally, you use CLOSE ($FFC3) to signal the errl of 
CCI'lIlI..U1ication • 

Note that the addresses of all of these :routines begin with $FF, since the 
KERNAL jump table is located at $FF81-FFF5. When you're looking for a protection 
routine in a prog:r: am , you can often firxi it just by looking for these $FF bytes. 
'lb mislead people, a ptog:r:anmer might avoid using the :junp table and call on the 
KERNAL routines directly. For instance, when you call the OPEN routine at $FFCO, 
the first thing it does is JMP to $F34A, where the OPEN routine is actually 
located. So a clever progranmer might use JSR $F34A instead of JSR $FFCO. '!he bad 
news is that there is a slight risk involved in doing this. c:cmoodore promises 
that the OPEN routine can always be reached through JSR $FFCO, bIt it doesn't 
guarantee that the OPEN routine will always be located at $F34A. In a future 
revisial of the C64 KERNAL, it might be JIDVed to a different location. 'ltle good 
news is that in all the KERNAL revisions so far, 00 routines have been JIDVed 
arourrl (with one mioor exception, CINT. See 'KERNAL RCJol: REVISICNS' in the May 
newsletter) • 

Bypassing the jUllp table is a good technique, bIt \Ve can do nt.lCh better. We 
can also do without the carm:m KERNAL disk routines entirely! OPEN and its 
related routines are provided for convenience. OPEN stores the logical file 
l'lUlttler, device l'lUlttler and secxn:Jary address (disk d:lannel) parameters for a file 
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in a special FILE TABLE so that they dm't have to be specified each tUne. '!he 
an<aJl' am an<IN routines look up these parameters am use them to establish an 
outp.It or inp.rt channel with the con:ect device. To do this they make use of sane 
other staroard b.rt: less 0CI'IIlDl KERNAL routines. LISTEN ($FFBl), SEXXtID ($FF93), 
CIcur ($FFAB) am UNLSN ($FFAE) are used to seryj outp.It fran the C64 to the 
drive. TAIK ($FFB4), 'lKSA ($FF96), 1ICPIR ($FFA5) am UNTI.K ($FFAB) are used to 
receive inp.rt fran the drive. 'Ihese routines are usually accessed through the 
KERNAL jump table (ootice all the $FF's), b.rt: 'We can also call them directly. 

How do you use these routines? To seryj informatioo to a drive you lIIJSt first 
tell the correct device to pay attention l:1t using the LISTEN rootine. Next, the 
channel llUlI'ber« lIIJSt be sent as a secorrlary atHress with the SEXXtID routine (all 
ccmm.mications to the drive lIIJSt go through one of the drive's channels, which 
are like the carp.Iter's logical files). You then use crcur to actually seryj the 
bytes of informatioo. When you are finished serrling informatioo, you nust let the 
drive know l:1t using UNLSN (\.D'llisten). Receiving informatioo fran the drive is a 
similar process. '!he TAIK routine tells the oorrect device to get ready to seryj. 

'!he 'lKSA (talk secorrlary address) rootine specifies which channel to use (you 
can't use SEXXtID to do this) • '!he 1ICPIR routine recei vas the bytes of 
infonnatioo, am the UNTI.K (\D1talk) routine tells the drive to 'shut up' . 

SOI.ln:!s pretty sinq>le, doesn't it? It is, b.rt: there are a couple of 
oanplications. '!he first tUne a channel is used, the drive must be ClaIIIBl'Url to 
'open' it (reserve a bJffer for the channel). 'Ibis is done l:1t going through the 
LISTEN/SEXXtIDjUNlSN process, adding $FO to the channel number before serrling it 
with SEXXtID. c:n::e a channel has been opened am UNISN' ed, it can be reopened l:1t 
adding $60 to the channel number am calling SEXXtID or 'IKSA. When a channel is no 
longer needed, the drive should be ootified so it can 'close' the channel 
(release the channel's bJffer for other use). Not doing this can cause problems 
with SAVE @! A channel is closed l:1t going through the LISTEN/SEXXtIDjUNlSN 
process, adding $EO to the channel number. 

let's look at these routines in action. '!hey can be used to seryj any type of 
nca"IITilRlluaJ1MV'1¥i or data to the disk, such as Ul, M-E, M-W, B-E, etc. (for that matter, 
they can be used to cammrlcate to MlY serial bJs device, such as a printer). 
Sl.JRXlSE! you want to check for a 'tad block' error on a disk. '!he IOOSt cx::moon way, 
as you prcbably know, is to seryj a 'Ul' camnani to the drive am then check the 
error channel. A rootine to do this is given in the m:x;RAM PRJl'EX:TICN MANUAL 
Vol. I (subroutine #1, chapter 11). Get out your copy if you have one am look 
aver the routine to refresh your menmy. Similar routines are used in many, many 
OCIIIIIerCial ptog:tans. '!he routine belC7.rl checks for a bad block too, b.rt: it uses 
LISTEN, TAIK, etc. rather than OPEN, 0IKClJI', etc. It also bypasses the jump table 
am calls the routines directly. '!he result is a routine that does not 'look' 
like a protectioo routine at all, even to an experienced eye. Even if you 
concluded that this was a protection routine, you v.uuld still have to delve into 
the KERNAL code to figure out what it does. 'Ibis wuld be CD'lSiderably easier 
with a book such as ANA'RJotY OF '!HE C64, b.rt: still not sinple. 

Here's how the routine tNOrlts. '!he first thirg \Ie do is clear the 1;0 status 
l:1:fte (locatioo $90), which con:espads to the BASIC system variable sr. 'lhen 'We 
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tell device 8 to listen, so \\'e can tell it to 'open' channel 15 ($FF=FO+OF). As 
you :k:now, channel 15 is the error/camnarrl channel. Next, \\'e 'mtl.isten' channel 15 
am open channel 2. we want to make channel 2 a rarxbn acx::ess channel, so \\'e use 
CICX1I' to sern a 'I' character (this is like OPEN 2,8,2,"#"). NOW' we lUllisten 
channel 2 am 'reopen' channel 15 ($6F=60+0F) so \\'e can sern the ''01'' camarrl. 
Usin:J a loop, we sern the cxmnarrl bytes to the drive with CIoor. When the camnarrl 
has been sent, \\'e lIIlSt lUllisten channel 15. '!he cxmnarrl will not be executed by 
the drive until we do. Once the drive perfonns the command, it will produce an 
error ( or ok) nessage through the error channel. we want to read in this error 
nessage, so \\'e tell channel 15 to TAlK. Another loop is set up to receive the 
nessage bytes with ACPIR am stare them in lDE!IIm'y. Note the use of the I/O status 
byte to check for the errl. of information (EDI, which COnuoodore calls Ern Or 
Identify). Bit 6 of the status is set to 1 when the last byte is received. '!he 
status byte can also be used to check for coOOitions like 'device not present' 
after a I..ISl'EN or TAlK cxmnarrl. Once EDI is signalled, we untal.k channel 15. 
Since \\'e're dane with them, \\'e close channels 2 am 15 (note that $EX> is added to 
the channel numbers). In a real awlication, \\'e 'WOUld go on am check that the 
correct error was received, etc. 

with a little practice you'll beccme familiar with these ''f'tEM' routines. 
Pemaps you'll want to go even further. Get yourself a book such as ANATCMY OF 
'!HE C64 am sbJdy the interrelations between the various serial bls routines. 
Once you've 1JI'lI:arxJled them, you could incorporate their algori1:h!!B into your own 
pr:op:cun arxl avoid the KmNAL entirely! 

1000 A9 00 I..O.l\ #$00 
1002 85 90 sv. $90 Clear I/O status 
1004 A9 08 I..O.l\ #$08 Device number 
1006 20 DC ED JSR $EDOC CCIIIIIarxi dev. 8 to LISTEN 
1009 A9 FF I..O.l\ #$FF Open channel $OF ($FO+OF) 
100B 20 B9 ED JSR $EDB9 Serrl. sa::am ad1ress 
100E 20 FE ED JSR $EDFE CCIIIIIarxi dev. to UNLISl'EN 
1011 A9 08 I.D.I. #$08 
1013 20 DC ED JSR $EDOC LISI'EN, dev. 8 
1016 A9 F2 I..O.l\ 1$F2 Open channel $02 ($FO+02) 
1018 20 B9 ED JSR $EDB9 Serrl. sa::am ad:lress 
1018 A9 23 I.D.I. #$23 '#' (random file) 
10ID 20 ID ED .JSR $mD CICX1I' - serrl. '#' byte 
1020 20 FE ED .JSR $EDFE UNLISI'EN 
1023 A9 08 I..O.l\ #$08 
1025 20 DC ED JSR $EDOC LISI'EN 
1028 A9 6F I..O.l\ #$6F Reopen channel $OF ($60+0F) 
102A 20 B9 ED JSR $EDB9 SEXnID 
1020 AD 00 lDY #$00 Reset imex 
102F B9 80 10 I..O.l\ $1080,Y Get byte of 'U1' ocmnand 
1032 FO 06 ~ $103A ~t if byte = $00 
1034 20 ID ED JSR $mD otherwise, serrl byte 
1037 C8 !NY Increment iniex: 
1038 DO F5 BNE $102F coot.i.rme if mre 
103A 20 FE ED JSR $EDFE UNLISI'EN 
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1030 A9 08 ID.J. #$08 Device l'1UII'ber 
103F 20 09 ED JSR $ED09 Cc.m1Iarrl dev. 8 to TAIl< 
1042 A9 6F 1m #$6F Reopen channel $OF (+ $60) 
1044 20 C7 ED JSR $E0C7 'lRSA - serd TAIl< sec::. adjr. 

1047 AD 00 IDf. #$00 Reset iOOex 
1049 20 13 EE JSR $EEl3 1ICPlR - get byte fran disk 
104C 99 90 10 ~ $1090,Y Save in JDeIIDIY 
104F AS 90 1m $90 Get I/O status 
1051 29 40 AND #$40 PUll oot bit 6 (EDI) 
1053 DO 03 BNE $1058 Quit if em of infOI'llEltien 
1055 C8 !NY ot:hetwise, incraoent iniex 
1056 DO F1 BNE $1049 Continue if nDre 
1058 20 EF ED JSR $EDEF Cc.m1Iarrl device to UNTAI..K 
105B A9 08 ID.J. #$08 
1050 20 OC ED JSR $EDOC LISl'EN 
1060 A9E2 ID.J. #$E2 Close channel $02 ($EX>+02) 
1062 20 B9 ED JSR $FI:B9 SEXlH) 

1065 20 FE ED JSR $EDFE UNLISTEN 
1068 A9 08 1m #$08 
106A 20 OC ED JSR $EDX LISl'EN 
1060 A9 EF 1m #$EF Close channel $OF ($EX>+OF) 
106F 20 B9 ED JSR $FI:B9 SEXlH) 

1072 20 FE ED JSR $EDFE UNLISTEN 
1075 00 BRK 

1080 55 31 JA 35 20 30 20 33 35 20 31 36 00 01:5 0 35 16 

~FII.BS 

Analg the IOOSt mysterioos ani little koown features of the 1541 In5 are 
AMPmSAND FILES. 'Ihese files are not 00cumented in the 1541 User's Guide that 
ccmes with the drive, b.tt 000ks such as INSIDE ~ In5 have revealed their 
existence by unc::overin;J the In5 routines which process them. INSIDE a:tHD.::m: In5 
calls these files ''UI'ILI'IY ILW>ER FILES", which is ~y also what CQ\mxlore 
calls them. We prefer to use the term "AMPmSAND FILES" (&-Fn..ES) siooe in IOOSt 
cases the name of the file involved lIIlSt begin with an ampersani dlaracter ("&"). 
We'll also use the term &-RaJ'I'INE for the In5 routine foorrl in an &-FILE. 

&-RaJ'I'INES are relatives of the m£lC[{-EXEXl1l'E (B-E) routines discussed in 
EXEXlJl'DC 1541 RaJ'I'INES in the JUne newsletter. Recall that the B-E CXIIIIIaTd loads 
an entire block off the disk into me of the drive's 256-byte J:uffers, located at 
$0300, $0400 etc. '!he code in the blffer is then executed start.in.J at the first 
byte. An &-routine, en the other harrl, can load into any locatien in the drive's 
RAM ani can be any lEn;Jth up to 256 bytes. '!he &-routine will be autaDatically 
executed startir¥} at the first byte loaded. Amazirgly, a sirgle &-FILE can 
cc:ntain any l'1UII'ber of separate &-RaJ'I'INES, ani each &-routine can be 
autaDatically loaded into a different area of JDeIIDIY in any order! Qlly the first 
&-routine loaded will be autaDatically executed. CCIlsideriJ'g their potential in 
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ptogIam protectiat, the rarity of &-files is proJ:ably due to a lack of 
I'inounentatiat. At least one well-known program uses them in its protection 
sd'leme: OI-SB:'Im V2.0. We'll oaoe mck to the DI-SB:'Im &-file, rut first let's 
take a look at a sinpler example. 

&-FILES have an internal structure different fran arw other type of 
camoodore file. First of all, they l'IIlSt he USR-type files. '!here isn't anythin:J 
mysterious about USR files themselves; they are linked together just like ptogIaIn 
or sequential files. In fact, you can use a USR file just like a PRG or SEXl file 
if you specify type ''U'' in your uw>, SAVE or OPEN statement. For instance, to 
save a ptogtam into a USR file, use SAVE"O:PROG,U" ,8. 'lb open a USR file for 
sequential writing, use OPEN 2,8,2 "O:~,U,W". '!his makes it easy to create an 
&-file. Besides heir¥] of type USR, &-files have a special internal fonnat: 

~: uw> aDE 
AIlEESS ~ ML aDE •••••••••••••••••• 

EXAMPLE: 00 03 09 A9 29 85 77 A9 49 85 78 60 
amx::KSUM 
20 

'!he first two I:7ftes of an &-file (after the track/sector link) make up the 
load address, in starmrd lo-byte/hi-1:7fte fonnat. In the exanple above, the load 
address is $0300 ($00 03). '!he next I:7fte is the code length 1:7fte, specifying how 
long the &-routine's ML code is, NO!' COImting the load address, code length or 
checkstnn 1:7ftes. '!he ML code above is 9 I:7ftes long am it follows immediately 
after the code length byte. FollCMir¥] the ML code is the checksum byte, which is 
calculated in a special way. All the I:7ftes of the &-routine are AIDED together, 
INCI1JDnl2 the load address, code length I:7fte am the ML code itself. Arr:I time the 
total goes over $FF a can:y is produced, which is added mck into the checksum. 
Note that this is NOl' the sane technique used to calculate header am data block 
chec:ksuns when writir¥] sectors to the disk. In fact, the "&" checksum correspoms 
to what is called 2's-c:alPlement aa:tition, if that rings any bells. '!here is a 
subroutine in the OOS at $E84B to add another I:7fte into a checksum, rut rather 
than look at it we'll present a m:>re useful subroutine you can use to checksum 
your own &-routines in the ccmprt:er. 

CHEX::KSUM &-FILE 

IDY #$00 
Sl"i $FF 
CI..C 
~ ($FB),Y 
AfX $FF 
AfX #$00 
STA $FF 
~$m 
OU? $FD 
BNE $1019 
~$FC 
an> $FE 

Zero out Y-imex ••• 
. .. am checksum 
start main loop - clear can:y 
Get next I:7fte into aocunulator 
}dl current checkstnn 
}dl carry (if arw) 
save as new checksum 
c::::atp:lre 1(7« I:7ftes of current 
am erxli.rg addresses 
Brardl if nore to do 
CUIplre high I:7ftes ••• 

Brardl if dale 

1000 NJ 00 
1002 84 FF 
1004 18 
1005 B1 FB 
1007 65 FF 
1009 69 00 
100B 85 FF 
1000 A5 FB 
100F C5 FD 
1011 DO 06 
1013 A5 FC 
1015 C5 FE 
1017 FO 08 
1019 E6 FB 

BEX2 $1021 
INC $1'13 Increment 1(7« I:7fte of current ackD:'ess 
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. .. am high byte if necessary 
Loop tack 

1018 DO E7 ENE $1004 
1010 E6 Fe INC $FC 
101F DO E3 ENE $1004 
1021 00 BRK Return to ML nonitor 

To use this routine, p.rt the starting ad:h'ess of the lIBlDry area to be 
checksuIIraed into $FB-C in st:arxm:rd lojhi byte fonnat. Put the emin.J ad:h'ess of 
the area to be checksunIned into $PlrE. Execute the routine fran an HI. narltor 
with: G 1000. '!he checksum will be in location $FF after the routine finishes. 
'!he checksum is actually calculated l:1f the code at $1004-0E. After clearin;J the 
previous carry, the next byte to be added to the checksum is loaded into the 
accunulator. '!he ACe (Adi with carry) statement at $1007 then adds together three 
~: the carry (just cleared), the aocurrulator (contain.irg the next byte) am 
the current checksum fran location $FF. '!he lOW' byte of the result is placed tack 
into the accunulator. If the result was over $FF, the carry is set to 1; 
othmwise it is cleared to o. To add the carry back. into the checksum, ~ perform 
another ACe at $1009. '!his aam the carry, the aOCUlllllator am the value $00 
together ($00 is just a dLnmty value). '!he new checksum is then stored back into 
$FF. '!he rest of the routine dlecks the erXling address am lClOp3 back if there is 
oore code to be chec::kstmmed. 

Type in the checksum routine fran the nonitor. NOW' let' s use this routine to 
verify the checksum in our &-file example. Enter the bytes shewn in our example 
into netmy at $2000, usin;J the mnitor's M ClCIIIIlal'rl. '!he &-file looks like this 
in menmy, minus the checksum: 

: 2000 00 03 09 A9 29 85 77 A9 
:2008 49 85 78 60 

'!be area. to be checksunIned is fran $2000-200B, so p.rt these actIresses in 
$FB-C ani $PlrE: 

:OOFB 00 20 OB 20 

Execute the routine with G 1000. When it is finished, examine location $FF 
for the checksum. It should be $20. Put this checksum into location $20OC, right 
after the last byte of code ($60). Now our &-file is ready to write out to the 
disk. '!he easiest way to do this is with a short B1\SIC program. EKit the mnitor, 
type "NEW', am enter the followin;J progrmn: 

10 OPEN 2,8,2, "0:&9,U,W" 
20 Pm I=8192 '10 8204 
30 PRINT#2, CHR$(PEEK(I»; 
40 NEXl' I 
50 CLOSE 2 

:REM Drive 0, file &9, type USR, Write llOde 
:REM Save area fran $2000 to $200c 
:REM Get byte fran lIIE!!IIDry am write to file 
:REM I.Dcp till done 
:REM Close file 

'!his program siDply writes out the 1IlBlDIY fran $2000-200c to a USR file 
called "&9". '!his program is set up for our &-file exmrple; change the locations 
in line 20 for routines located elsewhere in menmy. 
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'!be &-file we have just created will change the drive's device mmiler to 9 
~ it is execute:i. 'Ihe ML routine to do this is very sinple: 

2003 A9 29 
2005 85 77 
2007 A9 49 
2009 85 78 
200B 60 

l:.LlA #$29 
Sl'A $77 
l:.LlA 1$49 
Sl'A $78 
Rl'S 

DeVice mmiler (9) CR'ed with $20 
save as LISTEN 8Iiiress 
DeVice mmiler (9) CR'ed with $40 
save as 'OOl< 8Iiiress 
Return fran &-:routine 

No need to l«D:"I'Y aboot lUi this changes the device J1UIIiJer1 just accept that 
it does. In fact, it's the madli.ne l~ equivalent of the 81\SIC method given 
in the drive manual. Note that we started our code at $2003 to leave roan for the 
load 8Iiiress am code lerxfth l:7jtes, am that the &-:routine errls with an RIS. 

CI<, now that we've created our &-file, heM do we execute it? '!here are t\VO 
ways: a software met:hod (&-<x:mnarrl) am a hardware met:hod (000t clip). '!be 
software met:hod involves semi.rg the name of the &-file as a CClIIII!Url to the 
drive, throogh the CCI1IIB1'd charmel (15). 'Ihe file name JIJST begin with an "&" to 
use this met:hod, so it's often called the &-<x:mnarrl. cu: routine can be executed 
very easily with the followir¥] CCI1IIB1'd: 

OPJ!N 15,8,15,"&9" 

(Note that the CClIIII!Url given in INSIDE cx:HDXJm IXlS, p. 362 is not 
correct). Execute the "&9" file now. If all goes well, the drive will be changed 
to device 9. If the checksum was not cmrect, you will get an error SO, 'REXX:K> 
K7I' PRESENI". If the code lergt:h byte is too lcu:ge, the IXS will readl end of 
file prematurely am you'll get an error 51, 'O\1Em'I.CM IN REXXIID'. Note that both 
of these errors are normally assoc:iated only with relative files! 

'!be hardware met:hod for executiI'g an &-file involves the cr.cx::K am ~ 
lines of the serial rus. If these lines are held ION' (grounded) with a :oo:n' CLIP 
(piece of wire. etc.) before the drive is 'bmled en, it will wait for the lines 
to go high (+5V) am then load am execute the FlRST file on the disk. In this 
case only, the file name does not have to start with an "&". 'Ihe 000t clip 
feature was rencved fran the latest revisien of the IXlS (rev 5), am probably 
lNOJ'l't be missed. 

As menticmed above, a sUgle &-file can oontain any l1UI'IiJer of &-routines. 
SiDply start the load 8Iiiress of the secarrl &-routine right after the checksum of 
the first &-routine, am so en. '!be first file called "& &" en 
DI -SEXm:R V2. 0 uses this tec:mti.que. It contains three &-routines, startirg at 
byte $02 of sector 18/5, byte $10 of 18/5 am byte $23 of 18/6. '1he sec:x:m. 
&-routine has a $00 for the code lerxfth byte, whicll actually specifies 256 l:7jtes 
of code. Take a look at this file if you have DI-SEXm:R V2.0. Now that ycu koow 
hc7N &-files \1IOrk, experiment! 
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'!he new CCllllcdore 128 oatp.Iter seems to be catdlirg on. A lot of readers 
we've talked to either want to koow JlD['e about the C128 or have already l:o..1ght 
one. We've had a couple C128's (ard 1571 drives) here for several nart:hs lXlW, ard 
we've been workir¥J with them as time permits. As you might expect, the C128 is a 
bi~ machine than the C64 in rore ways than one, so we YJOIl't try to cover the 
whole th.ir¥J in one article. 

For starters, of course, the C128 has a 64 JOOdethat is alJ'oost ~letely 
caupatible with C64 software. '!hen there's CP/M JOOde. For lXlW, all we need to say 
about this JOOde is that if you've seen one CP/M system, you've seen'em all 
(al.D:cst). In fact, the CP/M reference books offered for sale in the C128 manual 
contain oor em: \"lR) about the C128 machine in particular (or any other 
particular machine, for that matter). 'Ibis brings us to the third node of the 
C128, namely 128 mode. 

'!he 128 JOOde is like an exparDed ard upgrade1 C64 in many ways. People have 
oc:mpmrl it to having a C64 with a BASIC prog:ranmrl.n;J utility, grapucs expanjer, 
llIlSic prog:r:am, ML 1lDlitor ard fast load utility all I'lJl'U'lir¥1 at the same time. 
Plus 1281< of RAM ard a 2MHz JOOde for nearly twice the speed of the C64. Plus a 
new 80 column RGB video d'lip (8563), many new screen editir¥J ocmnarrls, a new 
menmy management d'lip (}HJ), a I'!I.Id1 better pc7Ner SUWly, a RESEr ruttan, etc. 
Nicer keyboard, too. '!he keys look great ard feel great. '!he Il1.IIOOric keypad 
should be real haIrly, as well as the foor separate cursor keys ard display pause 
b.rt:t:on. '!he C64 really needed a lot of those 1:hi.nJs all along, ard lXlW the C128's 
got them. It's a great new system in the same spirit as the C64. '!he C128 is 
similar enough to the C64 that it's easy to get canfortable with it, rut it has a 
lot of new features to keep you rosy explori.rg for quite a while. 

'!he C128 looks good "Ul'¥ier the hood" too, inside the madline. '!he circuit 
board looks neat ard tidy. It' s encased in metal shieldi.rg all around, which cuts 
down on radio interference quite a bit c:xxtplred to the C64 (you can thank the FCC 
for that). '!he shieldi.rg also doubles as a heat sink for the main d'lips, so the 
machine hardly gets wann at all. Wlile there have definitely been sane defective 
machines around (we got one), in general the C128 seems to be very well-made 
piece of equiprent ( ditto for the 1571 drive). Even the plastic case is JlD['e 

solid, m:>re attractive ard JlD['e furctional than the C64's. 

Inside the machine in a different way, the C128 KERNAL :ReM is not just a 
patched up versien of the C64. Although sane parts are similar, of course, it's 
all been reorganized ard rewritten oaIpletely. '!be new bmk-switchirg d'lip (}HJ) 
used to switch the system lDfs in ard out of I1Ie!llDrY is I'!I.Id1 JlD['e flexible ard 
organized than on the C64. ccntrary to popllar belief (it seens), the C128 OOES 
allCM cartri<i]es to be used; in fact they can have up to 321< of IIIf3!IIm'Y, twice as 
I'!I.Id1 as cartri<i]es en the C64. Besides the regular "external" cartri<i]es, there's 
an enpty socket inside the madline for an "internal" cartridge (321< EPIU4:). 
Provision is also made for a IIfA RAM expansion cartri<i]e 00 the C128 for up to 1 
megabyte of RAM I1Ie!llDrY. 

All in all, a great new mactline. '!he new prog:r:ans that have oate out for it 
so far seem to be very good, too. tile an Ill{ PC or PC oatpltible still seems to 
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be the way to go for serious blsiness awlicatioos, the C128 could tum out to be 
the new haDe oatplter stamard, like the C64 it in its day. For anyale who feels 
like they're finally outgrowing their C64 now, the C128 is definitely the logical 
next step. 

Everytody has their own list of dlarges they'd like to nake to their 
camoodore 64. Maybe yoo don't like the screen colors, or yoo're tired of typirg 
n ,8" every time yoo load a plogl:am, or yal'd like the screen to say 'WEUXJm 'lO 
BE'S CXHPUI'ER' when yoo tum the oatplter 00. 'lhese am other changes can be 
a.ocauplished easily. You'll need an E:EK:M progzantner, a 2764 EfKM am. a 
24/28-pin adapter. A reference lxxlk such as ''!he Anatany of the camoodore 64' is 
also inmensely helpful, especially if you want to go beytni the mdificatioos 'Ne 
present here. 

'lb start off, yal should get a cx:1fI'I of revisioo 3 of the I<ERNAL if yoo dan't 
already have it (SX-64 owners can use their present KERNAL). You could proceed by 
cx:1fI'Iirg the I<ERNAL down to RAM JDe!IIm'Y at, say, $400o-5FFF, J::ut then you'll have 
to translate ~ back am forth. A better way is to cx:1fI'I the KERNAL KM 
down to the RAM urxlerneath it am. switch out the KM. You can nm your system 
fran the RAM cx:1fI'I as lorg as yal dan't try to mdify a system routine as it is 
beirg executed (such as the screen editor am. IR;2 routines). 'Ibis way yal'll be 
able to test your changes as you make them. You'll have to copy the IW5IC KM 
down to RAM as 'Nell, since IW5IC gets switched off with the KERNAL. You TNOIl't be 
able to use a cartrid;Je tased IDlitor either, since cartri<iJes are also switched 
out. Of course, you should save your custan KERNAL to disk fran time to time as a 
precautioo, J::ut this method \\lOrks 'Nell for us. 

start by copying IW5IC arxl the KERNAL down to RAM with T AOOO BFFF AOOO 
(IW5IC) arxl T moo FF moo (KERNAL). Now switch off the lUIs by ch.arging location 
$0001 to a $35. You shouldn't notice any charge, J::ut yal're now operatirg out of 
RAM. Now charge locatioo $FID6 to $E5 (be sure am change it back to $E7 before 
b.Jrrri.rg an E:EK:M cx:1fI'I!). 'lhis change prevents the RESEI' routine fran switching 
the lUIs back in when yal do a 'soft' RESEr (SYS 64738 or G FCE2). since many 
JOOdificatioos will charge the startup defaults, you'll need a soft RESEr to test 
them. A 'hard' RESEr with a RESEI' J::utton will still switch the lUIs back in, J::ut 
it TNOIl't wipe out your RAM copy. Try a soft RESEI' now with G FCE2. After an 
extra-lorg pause you will get the familiar startup screen, ally with 51216 bytes 
free! Relax, this just neans the RAM test routine got all the way to the VIC 
control register at $0011 before fimin;J any 'oon-RAM'. 

'!he table below lists salle sOOrt patc::hes you can nake, just for starters. 
let's take a brief look at each of them, starti.rg with everyone's favorite, the 
default oolors. '!he default border arxl backgrourrl colors are located in a table 
of values that get written into the VIC chip on paNerUp, RESEr or 
RUN/S'lOP-RES"KRE by the VIC initialization routine at $E5M. '!he border arxl 
backgrourrl oolor codes are located at ~, respectively. 'lhese colors are 
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specified usiIg the color RAM codes ($OO=black, $Ol=white, etc.) tDl' the ~II 
print ocmoands ($9O=black etc.). 'llle default character color is locatErl at $E535, 
in the screen initialization rootine (TNhich also calls the VIC chip initialize 
routine). 'Dle character color is also specified using color RAM codes. 

Next on our list is a patch to autallatically enable repeating for all keys. 
To do this \#Je'll have to insert a JSR in the screen initialize routine ani pIt a 
short piece of code in the unused area at $E4B7-D2. 'lhis simply stores an $80 
into the key repeat flag am returns. While you're at it, you might want to 
adjust the delay before a key repeats am the speed at TNhich it repeats (oote b.u 
different locations to chan:Je speed). 'Dle new values given are just suggestions, 
so experiment. 

Now \#Je came to a real han:iy pair of changes. First, \#Je IOOCtify the &\SIC IA\D 
am S.WE ocmoands so they autanatically go to disk rather than tape when no 
device is specified (Le. IA\D "J?R(X;"). If you need to specify a secon:ial:y 
address, though, you'll still have to type the device nuntJer (IA\D "J?R(X;" ,8,1). 
Likewise, you can default the OPEN octIII'IIal'rl to go to the printer if no device is 
specified. Yoo.'ll still have to Slg)l.y the device nuntJer if you need a seooOOary 
attiress. Neither of these changes affect the corresporxting RmNAL routines, since 
you nust always specify the device n1JlliJer for them (lmless you want to get really 
tricky) • 

cur next IOOCtification is to c::tlarge the SHIFT-RUN/SIOP (Sh-RjS) oaIt>ination 
so that it loads the first proglam off the disk am nms it. To do this, you nust 
first dlange the default IA\D device as given above. 'Dle Sh-R/S oatt>ination \\1Orks 
by p,ltting its c:cmmand into the keyboard blffer and then juDping to the keyboard 
interpret loop. Since the keyboard blffer is only 10 characters long, this limits 
our possible IOOCtifications. To fit in a IA\D ":*" (return) RUN (return) c:cmmand, 
\#Je have to use the shiftErl sbortcuts, e.g. R shift-U for RUN, shewn as rUe 'Dle 
only way to get aI'OlU'rl this limitation is to patch into the keyboard interpret 
loop at $E5EE, am have it perform yoor custan c:cmmand directly. 

cur final JOOdification involves the startup screen, TNhich is printed in 
three separate parts by a routine at $E422-46. 'Dle first part, up to 
'64K RAM SYSTEH', is stored as a table of ~II characters at $E473-AB. 'lh.e 
JlUl!tler of bytes free is calculatErl and printed next, and then the '&\SIC BYTES 
FREE' message at $E45F-72 is printed. 'llle first part printed can be altered by 
just charging the ~I codes. To disable the bytes free am reuse its message 
area, make the last b.u m:xtifications shown. You can then continue your screen 
message in the '&\SIC BYTES FREE' area. 

If you want to go nuch beyt:lrrl the IOOCtifications here, you'll prcmbly need 
saoo extra space to pIt code in. '!he only unused area left is at $E4B7-D2, l:ut 
you could free up sane space (nearly 21(1) if you doo't need the cassette. <n:le 
you've made your charges, tmn the code into a 2764 EPRtM am install it in the 
canp.rt:er using the AD adapter. PcMerup am take your new canp.rt:er for a test 
drive! 

CJUGINAt. 
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f1X)6 

~ 
E535 
E536-8 
E4B7-BF 

E53A/EBlD 
FAFA 
El.Jll\ 
E228 
E5EF 
E5F4-F5 
E4CO-C9 

E473-AB 
E45F-72 
E43O-32 

"&7 
OE 06 
OE 
STA $0286 
M ... 

... M 
(filler) 
04 
10 
01 (tape) 
01 (tape) 
09 
E6 EX: 
AA ••• AA 

"**** (XII •• " 
"BYTES fREEl' 
~ $37; SEX: 

E5 see text 
Your choice 
Your choice 
JSR $E4B7 
STA $0286 
~#$80 
STA $028A 
Rl'S 
03 
08 
08 (disk) 
04 (printer) 
OA 
BfE4 
4C CF 22 3A 
2A 22 00 
52 D5 00 
Your choice 
Your choice 
JMP $E430 

<lIND: '10 $"&7 BEFCm: BllRNlID mot:! 
Default border, bickgrourxi colors 
Default dlaract:er color 
Patch to key repeat routine 
save dlaract:er color 
load value - repeat all keys 
Save in key repeat flag 
Return to screen init routine 
Key repeat speed - charge 2 places 
Key repeat delay 
Olan:]e I£lN)/SAVE default device 
CllanJe OPEN default device 
No. dlars in SHIFT-RUN/S'lOP cx:m:narrl 
lDcation of " " " " 
New versiat " " " " 

10":*" (return) 
rU (return) 

awge startup message (see text) 
Reuse bytes free space 
Disable no. bytes free calc/print 

If you have a nytble copier (or two) IX:N'T, I repeat Inl'T, use them to tack 
up your unprotect:.erl software or any disk that you wish to write to!! In order for 
you to fully l1I'XIerstan:i why we Iecxmner:rl that you don't use the nytble copiers we 
wuld like you to review a little infannation fran the POOGRAM ~ctf MANUAL 
'VOI1Jm II. Specifically the d:lapt:ers entitled: S'I'ANDARD 1541 FmMAT and aJS'KM 
IXlS i01I'INES (especially ~ ~). 

Now that you are all familiar with the 1541 fannat let's get down to 
tllsiness. z.AXXaf was the first program to use the technique of aa:ti.rg an extra 
sector at a track as a means of protectiat. '!his was really a pretty neat trick. 
When they created the disk, they used a special disk drive that was capable of 
writin:] an extra sector at tracks 18-24. Many of the prognmmable disk 
duplicatin:] machines can har:rlle this sdleme with ease. 'nle 1541 disk drive was 
not designed with these extra sectors in m:i.r:rl. 

\tlat we are faced with here is trying to squeeze an extra sector on a track. 
We say squeezed because there is, quite frankly, not eJ1CU1h roan for the sector 
at the track. SO what sane nytble copiers do is squeeze the data closer together 
bt red.uciNj the 1'lI.1JIt)er of header gap bytes, short.eni.rg the lEnJth of the syrx:: 
marks and reduciNj the inter-sector gap bytes. '!be roan that was freed up bt 
squeeziNj the data closer together will be used bt the extra sector. By freeiNj 
up sane space these nytble oopiers are able to acx::urately CXlPY disks that use 
extra sectors. 
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'!he problem canes when you use these nytt>le copiers to copy a disk with crlly 
the nomal aJOOUnt of sectors. ~le they are perfectly capable of makirg a good 
copy of the disk, the trouble awears when you write to the disk. 'Ihe 009 (Disk 
aperatir¥] System) is designed to write to the disk DlsErl upon specific tiIni.rq 
oonstants (length of header gap; am sync byte l~). let's look at what 
hawens during the nomal operation of the disk drive during a write operation: 

1) '!he drive searches for the particular header. '!he drive reads all the headers, 
ale l:7j one, ard c:x:mpn-es them to the desirErl header. '!he drive continues 1.D"lti.l it 
fims the desirErl ale. 

2) cnce the drive fims the desirErl header, the drive switches fran the read J'OClde 
(that it used to fird the proper sector) to the write J'OClde (so that it may write 
out the data block). But the problem occurs before the switch is made. 009 waits 
for the 8 gap bytes to pass before turni.r¥J on the write J'OClde. Rementler that the 
normal 1541 disk will have 8 gap bytes, 1:ut the JOOdified may crlly have a few gap 
bytes. cnoe the 009 has 00lmted 8 bytes, the write J'OClde will be enabled am the 
data block written out, starting with its sync mark. '!his wait period is 
critical. It ensures that the nEM data block sync will be written out directly 
over the existing data block sync. 

As you can see, the shortened header gap bytes can cause the ~ of 
'bolo data block sync marks on this sector. '!he original sync ¢ there l:7j the 
nytt>le copier ard the nEM data block sync ¢ there l:7j 009. M1en this hawens the 
drive will return a #22 RFAD ERRCR (data block not present). 009 will on! Y 
consider the first sync mark fourrl as a valid sync. '!he seoorrl will be ignored. 

'!he other problem that occurs is when the nytble copiers just shorten sync 
byte lengths ard inter-sector gap lengths. Here the data block will be written 
out con ectly , 1:ut the chance exists for the data block to overwrite following 
header sync mark ard/or the header itself. In this case you will fird an #21 or a 
#20 read error. 

Rementer OC'fi'T use nytble copiers to copy your un-protected disks or arr:/ 
disk that you may wish to write to in the future!!! Instead use a copy p!:ograJIl 
that is six, or m::>re, JIDl1ths old. VIlen backing up your unprot:ect:ed software we 
reccmnend: c:::taIE, SPEED OOPY (~ ())P'f), CMNI-a.am, B1ICKUP 228, 1541 BACl«JP, 
etc. 'lbese programs maintain the integrity of the header, the header gap bytes, 
sync bytes am the inter-sector gap bytes. In other words, they make a copy that 
is 'nomal' ac:x:x>rdirg to 1541 specifications. 

As program protection evolves, schena; involving tad blocks checked with a 
U1 cx:mnarrl are beccIn:i.J:g less CCIIIIDl (finally). '!he newer schemes often use custan 
009 rootines executed inside the disk drive's I!IE!IIOry. '!here are several ways to 
acxx:mplish this, incl1.rlin.J MJH:RY-EXEXlJI'E (M-E) , BLOCl{-EXEXlJI'E (B-E) , ampersam 
files (&:) am the jab queue CXl'IIIIaJ'Xjs JtRP ($00) am EXEXlJI'E ($ED). Aqlersard 
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files are very rarely used, so we 'AQ'l't ccnsider them at this time. we'll start 
aJr discussioo with M-E. 

M-E is used to execute a raIti.ne which is already in the drive's lOOIIDrY. '!be 
routine can either be in the drive's 2K of RAM or in its 16K of RtM. '!he only 
requirements are that you kr'nl where the raIti.ne is located am that the routine 
em with an Rl'S. Books such as '!HE ANA'IQ{Y OF 'lliE 1541 DISK IRlVE am INSIDE 
a::tHJX:m: ~ will help you to fim useful routines in the ~ lOIs. In the case 
of a RAM routine, you have to p.lt the routine in menmy yoo:rsel.f before you can 
execute it. '!here are a couple of different ways you might do this. 

'!be first way is to use a MEM:RY-wRITE (M-W) c:::anmam. 'Ihis aaIIIIaJrl can be 
used fran either B1\SIC or machine l~. You IlIlSt open the canmarrl channel 
first (e.g. OPEN 15,8,15) am then serrl the M-W aaIIIIaJrl through this channel. '!he 
general form of the M-W ocmnard in BASIC is: 

PRINl'#15, ''M-W''iam$(lo) iam$(hi) iam$(n) iam$(dl) iCHR$(d2) i ••• 

'ID' and 'hi' specify the low and high bytes of the ackiress in the drive's 
menr:>ry to start p.Itti.n} the data in, 'n' is the nuni:ler of bytes you will send in 
this M-W ocmnard (up to a maxim.Dn of 34) am 'dl', 'd2' etc. are the data bytes 
themselves. You JIIlSt serrl all this infonnation (except the ''M-W'' itself) in 
CHR$() form, not ASCII. For instance, if you want to send 5 bytes, you llI.lSt 
specify this with CliR$(5), HJl' "5" (which is the same as CHR$(53)). Also, you 
should use semioolalS (i) as p.mctuatioo in BASIC, not canmas. '!be drive expects 
each l:7jte of informatioo to be in a fixed positioo in the ocmnard am the extra 
spaces inserted by a camna will throw it off. It)st important of all, 00 HJl' p.lt a 
oolon (:) after the ''M-W'' or use ''MEH:RY-wRITE'' instead of ''M-W''. '!he older disk 
manuals and many reference books show these being used b.lt they don't ~k. '!his 
has been oorrected in the newest CCmar:ldore manuals. 

Another way to get a routine into 1541 RAM is to load it directly fran 
diskette using either the BI.JJC[{-RFAD (B-R) or USElU (Ul) CCl'IIIlal'Ds. '!he Ul CXIII1Bl'Xi 
is by far the JOOSt 00l'lIIPJ1 way, since B-R has several b.lgs in it. When usirg Ul, 
special care IlIlSt be taken to ensure that the blcx::k is loaded into the correct 
menr:>ry locatioo. You IlIlSt first open the CXIII1Bl'Xi channel to the disk and then 
open up a # channel too. A typical example of openirg a # channel is : 

OPEN 1,8,2,"#" 

'Ihis form lets the disk drive select which of its blffers to load the blcx::k 
into. '!be drive has five 256-byte blffers available, fran blffer 0 at $0300-03FF 
00 up to blffer 4 at $0700-01FF. since many ML routines lIIlSt reside in a 
particular place in menmy, am since you have to kr'nl where a routine is to 
execute it with M-E, you need to be able to select a specific blffer to be used. 
Forbmately, you can oantrol this by simply specifyirg the blffer I'lI.1IIiJer after 
the "#", e.g. OPEN»1,8,2,"#O". Having opened the # channel, you are ready to serrl 
the Ul ocmnard. '!be syntax for Ul is : 

PRINl'#15, ''01:'' ichannel idri veitrackisector 
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'<llanne!' is the channel specified in the SElCa'Dny aa:Jress of the OPEN 
CCIII'llaOO (2 in the above exanpl.e), oor the blffer I1lIIIiler (0). 'Drive' :nust be 0 on 
the 1541. In CX>llt:rast to the M-W (and M-E) ~, the infornation in a Ul 
ClCIlIIIBJ'rl lIUSt be sent as ASCII characters. '!bis can be done several ways. For 
exanpl.e, a 5 oool.d be sent as usirg the strirg "5", the I1lIIIiler 5 or the variable 
V (assuming V = 5). It oool.d even be sent as 0IR$(53), the ASCII value of "5", 
WI' lUI' AS aIR$(5). You may use a oolon after the Ul b.It it's not required. You 
:may use a space or alJoost any character as long as there is SCMEIHIN:; there. For 
pmctuation you should use semioolons, alt.l'lol.gh spaces are acceptable within 
strir¥Js. '!he following are valid Ul 0C'III'IIaJ'rls: 

PRINT#15, ''Ul:'' ;2;0; 1;0 
PRINT#15, ''Ul: 2 0 1 0" 

Qlce the routine has been read in with Ul, sent via M-W or located in lUI, 
you are ready to execute it with an M-E c:aIIIIal'd. 'lbi.s is actually the sinplest 
part of the process. '!he syntax is: 

PRINT#15, ''M-E'':aIR$(lo) :aIR$(hi) 

'w' and 'hi' specify the aa:Jress to start executing at. '!he M-E CJaIIlIaJ'Xi 
follows the same syntax rules as M-W. Use OIR$ () not ASCII; use semioolons, not 
CCII'IIIas: and rx:N'T IUl' A (l)I£'fi AFIm '!HE M-E. 

'!bis brir¥Js us to the BUX::K-EXEXlJI'E (B-E) CCIlIlICIOO, which is a canbination of 
Ul and M-E. B-E loads a block fran disk and executes it au1:.a!etically. B-E 
requires a # channel like Ul and follows the same syntax too. Since B-E always 
starts executing at the beginning of the Wffer, you don't have to specify an 
execution address. With M-E you can start anywhere in the blffer you wish. '!his 
is the only difference bebNeen usirg B-E and usirg Ul/M-E. 

'1het:e are two other altematives to M-E: the job queue carrnarrls JUMP ($00) 
and EXEXlJI'E ($EQ). Jab queue carrnarrls are activated l:rj putti.rg their hex oc:des 
directly into the jab queue located at $0000-0005 in the 1541 (usirg M-W, for 
instance). '!his area is examined l:rj the 1541's processor at every IRQ interrupt. 
If a valid job oode is fOlD"rl, that task will be performed. Each job in the queue 
has a oonespcn:tin;, blffer and track/sector pointer. Jab 0 (location $0000) uses 
Wffer 0 ($0300-03FF) and gets its TIS info fran location $0006-7. Jab 1 uses 
blffer 1 and location $0008-9, and so on (jcb 5 has no b.:Iffer). Routines executed 
through the jcb queue should em l:rj storirg a status oode teck aver their own jcb 
oode in the queue and then junpirg to the !XlS's idle loop (wait for sanet:hi.ng to 
do). If the jab oode isn't wiped out, the routine will be re-executed over and 
over. 

'!he JUMP ($00) camnarxi siDply juup:; to the beginnirg of the oonesp:n:tin;, 
blffer and starts executirg. 'lhe EXEXlJl'E ($EQ) camnand is a deluxe camnand which 
positions the readjwrite head to the track specified in its TIS pointer, selects 
the proper density and waits for the drive IIDtor to cc:me up to speed before 
executing the routine in its blffer. '!his :makes EXEXlJl'E very convenient for 
program prot:ectioo rooti.nes which check the disk for sane type of custan 
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formattin.;J. If you use M-E or ~, you lIIlSt haJxUe all this yourself. Of course, 
many times you'll want to c::tlarxJe the density, JIDVe to a half-track, etc. anyway. 
i'Ilat you 00 is up to you; the M-E, B-E, .:nMP ani EXEx::t1I'E c::aIIlIaOOs are your keys 
to ccntrolliJg the disk drive. 

Eve:ryale knows how slow the 1541 drives are when it oanes to loading 
"pt:l"I"ogIV'n"lanlS"""". Actually, the drive can read data very quickly - a ~le track only 
takes 1/5 secaoo. '!he real bottleneck is the rate at which data can be 
transferred to the 0CIIpIter usiJg serial c:arm.mications. serial means that the 
data is sent ale bit at a time, as 0R;l0Sed to parallel OCIIIIJJJlic:atioo, in which 8 
bits are sent silll.iLtaneously. '!he serial bJs cable ocntains six lines (wires). 
Q'lly three of the lines are used for caIIIL1l'1i.c:atioo: A'IN (attentioo), C1K (clock) 
ani DM'A. CI.K should not be CXX1fused with the oatp,Iter's 1 MHz tilning clock. '!he 
other three lines are not used directly for caIIIL1l'1i.catioo: RESEr, GND ani ~. 

'!he A'IN, CI.K ani DM'A lines are connected to special chips in the aatp.tter 
am drive. 'lbese chips are acx::essed by readiJg or writiJg to particular meamy 
locations. In the oanp.rt:er, port A of CIA chip #2 is used. '!his is located at 
$0000 (56576 decimal). In the 1541, port B of VIA #1 is used. '!his is located at 
$1800 (6144). '!he serial lines ~ as particular bits of these locations. '!he 
DM'A am C1K lines have two bits each, ale for inp.It am ale for outpIt. '!he A'lN 
line is a special cme-way line that can only be ccntrolled by the canputer. '!he 
canputer has an A'IN CXJl' bit only am the drive has an A'IN IN bit ooly. Another 
bit in the drive called A'IN ACK (ac'krrMledge) is used to restore the drive's 
circuitry am does not cormect to the canputer. 

In the nornal serial routines, A'lN is used by the canputer to signal the 
start of c:x:mm.mi.catioo, regardless of whether it is going to serxi informatioo 
('l7\I.K) or receive informatioo (LISTEN). Dlirinj the actual data transfer, only the 
C1K ani DM'A lines are used. '!he TAlKer sets the DM'A line HIGH or I.DN (+5 volts 
or grourn) depending (Xl whether the bit to be sent is a "1" or a "0". 'lhen it 
sets the C1K line HIGH as a signal that the data is ready. Nlen the LISTENer sees 
the CI.K line go HIGH, it reads the data bit fran the DM'A line. '!his SOI.D'Ds 
pretty si:Jlple, am it is. However, 'Ale've ignored the "~ procedure used 
to :make sure the drive is present am tell it to 'l7\I.K or LISTEN, etc. ~ 
adjs time am oanplexity to the serial transfer routines. 

Now let's see what can be dale to speed up the transfer of a byte. '!he key 
idea used by all fast loaders is to serxi IIDre than one bit at a time (you might 
call it "semi-parallel"). fbi many bits can 'Ale sern at oooe? Well, since the A'lN 
line is one-way fran the oanp.rt:er to the drive, it's not suitable for general 
use. '!here are other prcbl.ems with usiJg A'IN too. '!hat leaves US with only C1K 
am DM'A. DM'A is already used to transfer data bits, bJt CI.K is nornally used to 
signal that the data bits are ready. If 'Ale use C1K to seni a data bit too, how 
will the LISl'ENer krx:M when the data bits are ready? 
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'!he answer is precise TIMIN:;. '!he idea is to first get the drive am 
0CJIp1ter "in sync" at the begirmi.ng of the byte am then make sure that each 
takes the same annmt of time to read or write a pair of bits via CIJ< am DM'A. 
Instead of the LISTENer having to be told specifically when the bits are ready, 
it will deperxi on the TAIl<er to have them ready at the time it gets arourxi to 
reading them. For this idea to TNOrk, several factors must be carefully planned. 
'!he llXlSt ~ is to get the 'b«> devices syrrhronized before the data 
transfer starts. For this we can use a si.ni>lified form of haroshaking. In order 
to urrle:rstarrl00w' it works, yru first need to know a little nore about the serial 
lines. 

suwase one device on the serial bJs is trying to set a line LCM, rut 
another one is trying to set it IllGH. Who wins? '!he answer is that if Nfl device 
is trying to set a line LCM, it will go LCM. For a line to be IllGH, AIL devices 
on the serial b.Js must agree to "let" it be IllGH (by not setting it LCM). 
"setting" a line IUGH is really a misleading term since no device can force a 
line IUGH by itself; all it can do by itself is force a line I.I:kl. V4len we talk of 
"pulling" a line down, we'll mean setting it I.I:kl. ''Releasing'' a line will mean 
letting it go IllGH if possible. '1hink of the anergency brake cord on a train. If 
any person pulls the line down, the train will sI.J:kl down. For the train to stay 
at IllGH speed, everyone must refrain fran pulling the line down! 

cne way to set up a hamshake to syrrhronize 'b«> devices is by letting one 
device control the DATA line am the other control the CIl< line. we can start by 
having the LISTENer pull the CIJ< line LCM am the TAIl<er pull the DM'A line I.I:kl. 
Both devices must also release the other's line so the other will have total 
control of it. Now the LISTENer waits while the TAIJ<er gets a data byte ready. 
once the TAll{er is ready, it releases the DM'A line IllGH, meaning "ready to 
sem". '!hen it waits for the LISI'ENer to respon:i. Vben the LISTF.Ner sees the DATA 
line go IllGH, it releases the CIl< line IllGH, meaning "ready to receive". Now the 
'b«> devices are synchronized am the transfer of data bits can begin. Note that 
both lines have just been released, so the TAIl<er can control them. 

'!he TAI1{er must IlCM break the data byte into 4 pairs of bits am sem eac:n 
pair using CIl< am DATA. It will take sane time for the TAU<er to get the first 
pair ready, so the LISI'ENer has to delay awroximately the same annmt of time 
before it begins reading. 'Ibis is another factor that must be planned carefully. 
As the LISTENer receives pairs of bits it must bJild them b1ck into a byte. '!here 
are many ways to break down the byte am reb.ri.ld it, usually involving the shift 
(ASL, lSR) am rotate (ROL, 1m) inst:ructions. '!be particular methods used will 
vary fran one fast loader to another am are the major factors in det:erm.inir¥} the 
speed of the transfer. It is very i.nportant that the time required on each side 
te the same or very close. 'Ibis may require that one routine be "paQied" with 
sane NOP's to slow it down. After the TAU<er has sent the last pair of bits, it 
must delay a little to make sure the LISTENer has time to receive them. '!ben both 
devices must p.lll their respective lines I.I:kl again to set ~ up for the 
haJD;hake of the next byte. Mlen all data has been transferred, they must release 
their hamshake lines so normal serial c::x:aIII'I.mication is possible. 
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Durirg data transfer, all interrupts 00 both sides l!IlSt be disabled. IRQ 
interrupts can be disabled with SEI. '!he catpIt:.er has a couple of very subtle 
interrupts that have to be disabled too. As the VIC dlip fetches dlaracter data 
for the screen display, it "SllSpE!I'rls" the processor fiNerY eighth raster line (see 
W. 449 in the PJ:ogr:anmers Referen:e Guide). '1hi.s can be prevented by blankirg 
the screen, whim is <XIIIOO11. ArDt:her method is to in::::lme a check in the byte 
haOOshake to wait until the VIC is not 00 the first or seocni raster line of each 
set of eight, by c::heck:i.n;J the VIC raster register at $0012 (53266). '!his method 
leaves the screen visible. In additioo to either method, sprites MUS!' be disabled 
t:l1rc:uftl the register at $0015 ( 53269) • 

'lb make a c::att:llete fast loader, yoo'U also need other rootines to fim the 
filename in the directory, oove the head to the right track, set the density, 
fim the right sector header am read in the data block. 'lhese roo:tines are not 
sinple, bIt readers of Program Protectioo Manuals Vol. I & II should be familiar 
with the ocn:::epts involved. 

'ltIe 0:mI00d0re 64 cx:ntains blo 8K lDfs whim hold the operatirg system 
rootines. 'lhese blo lDfs are <XIIIOO11ly called BASIC am the KERNAL, although the 
BASIC rootines 'spill over' into part of the KERNAL R:M. '!he BASIC lUI is located 
at $AOOO-BFFF ( 40960-49151) in mem:>ry, am the KERNAL is located at $mOO-FF 
(57344-65535) • 

'!he C64 has l.IOOergale several revisicns sin::::e it was first introduced. '!here 
have been scme hardware m::xtificaticns, bIt the JOOSt i.uportant c:han:Jes have been 
in the operatirg system. Actually, the BASIC R:M is identical in all versions of 
the C64, in::::loo.in:.J the SX64 portable mdel, so w're really talking about chaJ'¥;Jes 
in the 1<mNAL. '!here have been 3 different versicns of the KERNAL in the C64, 
plus a fourth versioo in the SX64. '!his nrnth w're goirg to look at the 
different revisicns Cl:IlIlDdore bas made to the KERNAL. Next nart:.h w'll show yoo 
lX7ti to make sane revisicns of yoo.r own. 

cne way to tell Whim R:M yoo have is to look 00 the R:M itself, Whim is a 
chip labelled 901227-XX, where XX is the revisioo rn.mi:ler (this awlies to the C64 
ally; yoo should be able to tell if yoo have an SX64!). An easier way is to type 
the follOfNirg line: mINI' PEEK(65408). '!his locatioo in the KERNAL ($FF80 hex) is 
not used by arrt roo:tines, bIt camrxX>re has pIt a different value there in each 
versioo. ArDt:her less <XIIIOO11ly Jax7"m locatioo that serves the same ftn::tioo is 
58540 ($E4AC). 'lhese are the oo.y blo bytes that are different in all four KERNAL 
versicns. '!he values foom there are given belC7N (ally Cl:IilWdo.re koows 'Why these 
particular values lNere used! ) • 

BIWTSTCIJ ~ ~ 
1 43 170 
2 92 0 
3 129 3 

SX 179 67 
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ret's start with the differences between RCMs 1 & 2. M:>re dlanges were made 
in ReM 2 than in any other ReM. '!he table below lists the areas which are 
different (all locations are given in hex) and a brief explanation of the effect 
of each c:::harv:Je. 

LOCATIOO 
E119-lA 
E4AC 
E4AD-B6 
E4DA-DF 
E4EO-EB 
E4EX::-FF 
FAOB-OE 
EXX:A-B 
W)2 

F428-4C 
F459 
F762-66 
FCFC-FD 
FlXD-F8 
FOC2-D4 
FF08-42 
FF5B-7F 
FFSO 
FFS1 

0fANGE MADE ro R:M 2 
JSR to special ]w;IC CliKCXJI' routine (see E4AD) 
Unused location; see table above 
]w;IC CHKClJI'; avoids problems PRINl'ing to nonexistent device 
Fill color RAM with tac:kgrourd color when clearing screen 
IO.ttine to wait only 8.5 sees for C= key on tape load/Verify 
PAL (International) RS-232 baud rate t.iner constants 
JSR to $E4DA patch above instead of using color white 
Set VIC raster interrupt to line 622 for PALjNTSC check 
Clear VIC interrupts for PALjNTSC check 
Clleck PALjNTSC flag and use proper RS-232 baud rate table 
JSR instead of JMP to RS-232 DATA-SElID-RFADY error routine 
Use $E4EO tape wait routine above instead of waiting forever 
JSR to new CINl' routine at $FF5B (see below) 
Set CIA #1 t.iner A (IRQ t.iner) based on PALjNTSC flag 
NI'SC (North American) RS-232 baud rate t.iner constants 
M:xtified RS-232 timing routines 
Clleck VIC raster interrupt and set PALjNTSC flag acoordirgly 
unused location; see table above 
CINl' (screen init) vector charged to $FF5B routine above 

Jbrt: of the dlanges in RCM 2 are related to the PALjNTSC check, which allC1NS 
the C64 to detect whether it is on an NI'SC (North American) or PAL 
(International) system and adjust the IRQ and RS-232 timing accordingly. One 
other change is significant - RCM 2 fills color RAM with the backgrourrl color 
rather than white when clearing the screen. '!his caused ~lity problems 
with software, notably Wordpro, which poked characters directly onto the screen 
wi1:hcxlt setting their color. other changes include creating a new ]w;IC CliKCXJI' 
routine to handle PRINl'ing to raleXistent devices c:on:a..."tly, and altering the 
tape load/Verify routine so it only waits 8.5 sees for the C= key to be pressed 
after finting a file. 

RCM 3 inclt.:rles all of the features of RCM 2 except that the screen clear 
routine was m:xtified again. '!his time color RAM is filled with the character 
color in effect when the screen is cleared. CCmIlXlot:e also fixed the infaIOOUS 
screen editor l:u;J: with RCMs 1 & 2, if yoo. go to the bottan of the screen, type 
80 characters and then delete the last one, the CCIIp1ter will freeze up! A bJg in 
the INPUT routine was also fixed - when the INPUT pratpt was longer than one 
line, the pratpt was taken as part of the inI:ut. A minor RS-232 parity l:u;J was 
also fixed. '!he areas charged are given below: 

IQ;.ATmf 
E4AC 
E4D3-D9 
E4DB-CC 

ClWI2E MADE ro 1m 3 
unused location; see first table 
Reset RS-232 parity when start bit detected 
Fill color RAM with character color when cleari.n:l screen 
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E57C-90 
ES91-99 
E622-23 
FA07-12 
EF94-96 
FFSO 

SCreen editor I:uJ patch - JMP to $FA24 to set rolor RAM addr 
INFUr I:uJ patch - hanlle long pranpt:s correctly 
JSR to $ES91 INFUr routine patch above 
Mxlified routine to clear screen line 
JMP to $E4D3 RS-232 patch routine above 
Unused location; see first table 

'!he SX64 lDf contains all the features of lDf 3. '!he major change is that 
any att:enpt to use tape results in an 'ILI...EXi1\L DEVICE' error since the SX has no 
cassette port. '!he default rolors and start-up screen ~ also d1arged, and the 
SHIFT-RUN/S'IOP key was progzaIllD9d to perform a LOAD":*",8 instead of just LOAD. 
'!he areas d'lan:Jed are: 

I.OCATIOO 
E479-93 
E4AC 
ES35 
ESEF 
ESF4-F5 
EXl)9-D.J. 
FOD8-E6 
F387 
F4B7 
F5F9 
FF80 

awm: MADE 'ro SX64 IQof 
start-up screen changed to "SX-64 :E!l\SIC V2 ••• " 
Unused location; see first table 
Default character rolor d1arged to blue (code 06) 
No. characters in SHIFT-RUN/S'IOP c::anmarxl changed to 15 
Location of SHIFT-RUN/S'IOP c::arranarrl changed to $FOD8 
Default I:x>rder rolor cyan (03); backgrol.n'rl rolor white (01) 
SHIFT-RUNjS'IOP message changed to LOAD":*",8 (CR) RUN (CR) 
Patch OPEN routine to give "ILI...EXi1\L DEVICE" error for tape 
Same as above, for LOAD/VERIFY routine 
Same as above, for SAVE routine 
Unused location; see first table 

'!his concludes our look at the C64 lDf versions. 

KDIFICATI<Jf OF 'DIE IX5 (General) 

WHERE 'ro STARl': First, it will be necessary to have access to an EPRCM 
progratliler (blrner). '!his is a device that will allOW' you to bJrn your own 
routines into an EAD! (AN IC CHIP '!HAT MAY BE .PRCJGlW9.IED). 'lhese EPRCHs may be 
sutstituted for the chip:; in the disk drive. 
'!he chip:; (in the disk drive) that you can lOOdify are located near the power 
regulator (the large heat sink at the right rear of the drive). Fadl chip is 8K 
and contains half of the operat.iIg system. '!he chip marked 325302 contains the 
code from $COOO to $DFFF. '!his chip may or may not be socketed (reoovable) on 
sane disk drives. Fortunately, JOOSt of this code does not ever need to be 
lOOdified. '!he chip marked 901229 contains the code fran $EOOO to $FFFF. '!his 
chip has always been socketed in every disk drive that I've seen. 

'!he EAD! prcxp:atrmer that w use here is the PRCMENADE l:7j Jason-Ramheim. All 
ClOIIIIIat'Xis given here will be for the PRCMENADE. 

1) FollOW' the instructions included with the PRCMENADE to zero (z) the 
progzatllDeC • 
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2) RaIDve the 901229 CliIP from the disk drive. Insert the ClfIP into the 
mMlW)E. Use the follCMing COIIIIIaJ1d to read the ClfIP. 
8192,16383,0,48 (return) 

3) '!he code from the CHIP will be store1 in the CCIIplters lIIE!lOOIY fran $2000-
$3FFF. 

4) You may now use your ML lIDI1itor to examine am IOOdify the InS. 

5) '!he very first place to IOOdify the OOS is at $FAE4, $EAE5, $FAE8 am $FAE9. 

Clla!YJe these locations to $FA (IDP). 'Ibis is the area in menmy that test 
the RCH, it performs a checksum test on all 16K of the InS. If you IOOdify 
the rns it will be necessary the temporarily remove the RCH test. otherwise, 
the drive will rot pass the checksum test. 

6) You may now freely IOOdify the InS am char¥;Je all code that you wish. '!he 
JOOSt :inportant place to start IOOdifying the oode is in the interrupt routine 
for the disk drive ($FE67). 'Ibis routine is where the actual 'NOrk gets 
dane. M:Jst of the rest of the InS is for house-keeping chores. Use the 
AB1laJS book am examine the interrupt routines. Remeni:ler, once that you down 
load the rns into the oc.aprt:er the code will reside from $200o-$3FFF in the 
c::anp.tters nerory. So, if you want to change $FAE4 in the InS, you will have 
to change $2AE4 in the c::x:mp.rt:e:r. 

7) To save the code tack out to an EPIQ( (K:M68764) use the follCMing 000IIIiU'd: 
8192,16383,0,48,15 

To save the oode out to a 2764 EPIQ( use the follCMir¥J COIIIIIaJ1d: 
8192,16383,0,5,7 

'!he 2764 is a lOIN cost EPIQ( ($10.00 or less). '!he M::H68764 is an expensive 
($29.00 or Jl¥)re):EAQ(. '!he M::H68764 is a pin for pin replacement for the ClfIP 
that is used in the disk drive. '!he 2764 requires the use of an adapter to 
function properly in the disk drive (part lAD $8.95 fran CSof). As you can see, 
it will be very cost effective to b.Jy a CXlUple of adapters. 'lhen use the lOIN 
cost 2764 EPRCMs. 

IIDIFICM'ICIf CF 'DIE DOO (40 'frac:ks) 

IWDWm IIDlFICNl'ICIf CF 'DIE <PI!RA'l'lJ«:; SYSlBI KR lImE 'lHMf 'IHIRlY-FIVE 'JlWl(S (R 

EX'lRA SIiCltRi. 

caut:iat: Sane drives may not be IilYSically able to flO to track 40. '!he readjwrite 
head nay becaoe stuck at track 38 on sane drives. 'Ibis is not serious, just flO 
into the drive am free the head with your hard if it gets stook. 
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'!his method will require the '!:m:ni.rg' of replacement EPRCMS for the disk 
drive. Yoo will be able to aa1 extra tracks or vary the I'1UIItler of sectors 00 a 
track when yw use this t.edlnique. Qle problem will be evident when yw. chaJ'¥Je 
the l'JUIIi)er of tracks al the disk: Yoo will ally be able to list the directories 
of disk with sane I'1UIItler tracks as the drive is set up for. For inst:atx::e: if yw. 
have a forty track drive you can ally list the directories of the forty track 
disks. '!his is due to the way the 1541 wants to fim the BAM, NAME, am ID of the 
disk. As you aM extra tracks you lIIlSt also add roan for in:reased area in the 
BAM (eedl track requires 4 bytes for the BAM). '!he BAM will be exparD:Id into the 
area nor.mally used l:7;{ the NAME am ID of the disk. '!he NAME am ID nust be 
located inlDediately foll~ the BAM of the last trac:k. If yw add five tracks 
to the disk you lIIlSt increase the BAM l:7;{ 20 bytes. '!he NAME am ID will also be 
noved 20 bytes 00 the disk (the drive will autanatically locate the NAME am ID 
inlDediately after the BAM). 

'!he items to chmge for the extra tracks will be the locatial of the em of 
the IWI (fOO!' bytes for each track) am the 0CIIpU'i.saJs for the naxinun I'1UIItler of 
tracks. '!he other area of meumy to chmge when ever you m:xtify the In3 is the 
lUI T&ST ($FAE4-$FAE9). '!his is where DOS dlecks the lUI to insure that there has 
not been any malfunctioos of the operating system. We will totally bypass the lU( 

test, this all~ you make any m:xtificatial that you wish. 'Ihese are the 
foll~ locaticms to chmge for a forty track drive. 

$OOBC cmNGE '10 
$FAE4 cmNGE '10 
$FAE5 cmNGE '10 
$FAEB cmNGE '10 
$FAE9 cmNGE '10 
$EEEE ClWCE '10 
$FD90 cmNGE '10 
$FE88 ClWCE '10 
$FID7 ClWCE '10 

$A4 (IOCATIai OF Bl\M) 
$EA (ELIMINATE lU( T&ST) 
$EA (ELIMINATE lU( T&ST) 
$EA (ELIMINATE R:M T&ST) 
$EA (ELIMINATE R:M T&ST) 
$A4 (IOCATIai OF BAM) 
$29 (MAX. # OF 'lRAC1{S +1) 
$A4 (LOCATIC!f OF IWI) 
$29 (MAX. # OF 'mN:l{S +l) 

If yw wish to m:xtify the 11l1IIi:Ier of sectors per track c:i'lar'ge the c:xxie fran 
$F!D1-$FED4. Ead'l byte represents the I'UJIli:)er of sectors al the different tracks 
($FF.D1 is for 'IR 31-35;$FF.D2 is for 'IR 25-30; ElC.). '1here are certain limits as 
to the I'UJIli:)er of sectors al a disk. Don't try to add to many, it 'WOll't \tlOrk. 

Bytes $FED8-$FEDl\ irrlicate where the sector dlarge will ocx:ur (tracks 31, 25 
& 18). 

Ibf to:Eke the JDlif:i.caticn; to the disk drive: 

First locate am rem::M! the lU( dlips fran the disk drive. '!he $COOO-$DFFF 
dlip is JDaIia!d 325302, the $EX>OQ-$FFFF chip is JDaIia!d 901229. Both dlips are 
located at the rear of the circuit board. '!he $COOO-$DFFF dlip is not socketej al 
salle disk drives. If your cru.p is not socket:Ed, dal't try to remove it fran the 
board, just m:xtify the $EX>OQ-$FFFF chip. '!he drive will not format disks nor will 
the IWI qlerate properly if you dal't m:xtify the both chips. But, you will at 
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least be able to read ar:rl write 40 tracks if you can only JOOdify one of the 
chip;. 

Insert the $COOo-$DFFF a:M into your PRCMENADE. Iklwn load the chip menmy 
into the computer. Use a ML roni tor to JOOdify the code as specified above. '!hen 
renove the original chip ar:rl insert an erased :EI?OCM into the PRCMENADE ar:rl t:mn 
the :EI?OCM. Insert the EPRCM into the proper socket, then use the same procedure 
on the other chip. 

'!he total time re:p.rired to catplete the process is less that 1 hour ar:rl can 
provide some very interestin} results. Don't be afraid to experiment with 
computer or disk drive. Try SCIIIe llDdifications on your e:p.ripoent and see what f1.D'l 
you can have. 

SAVE @ BX; 

Dr. Rlil Slaymaker, the author of PEEK-A-BYTE V2. 0, has proven the existence 
of the infaJIDUS SAVE @ (save with replace) blg that has been I"UIIDl:'ed for years on 
camoodore disk drives. In 'b.«> recent articles in CXHUI'E!, he explains why it 
happens ar:rl how to avoid it as nuch as possible. He also gives a sanple program 
which will trigger the blg. 

'!here doesn't seem to be a foolproof method of preven:tin;J the b.g, just 
making it very 1.D1likely. First, you should use the drive m.nnber (i.e. 0:) in AIL 
disk cormnands, not just SAVE @. Secorrl, make sure all files in the drive are 
closed before going on to other disk operations. leaving files open in the drive, 
even if they're closed in the computer (via CI.R or SYS 64738 for instarx::e) can 
cause the blg too. If you still want to use SAVE @ after all this, you should 
RESEr the drive or issue it a ''UI" or ''U1'' carmnarrl before the SAVE @. If you're 
ready to abmion SAVE @ entirely because of the risk, consider this. Dr. 
Slaymaker says that the b.g is not confined to SAVE @ exclusively - it can hawen 
with other disk CCIIIIIIal'XJs, even a separate scratch ar:rl SAVE sequerx::e! 

<AIr research has sb:7Nn that the new 1571 drives have the same b.g, in both 
1541 and 1571 nme (at least with version 3 of the a:M). SeVeral products clailn 
to fix the SAVE @ blg, inclullng FIASH! ar:rl STARDE, rut this doesn't awear to 
be true. Conm::dore themselves could have reduced the chances of the b.g occurring 
by adding IIDre RAM to its drives. '!here are indications that they considered this 
on the 1571 drives - the manual claims in one spot that the drive has 4K of RAM, 
whereas Iilysical inspection of the drive's innards turns up 

CSM Software Inc. is proud to present the tJJ:llRA LIGmUK; UWlIR. '!his fantastic 
utility speeds up your disk drive at least 500%. Unlike similar utilities on the 
market, UL"rnA LIGHINING is totally caopatible with all current Conm::dore 64 
software INCllJDING cnFY ~ AND (JJICX-lOo\D Ul'ILITIES! '!his means your ni1:i:>le 
or fast copy progr:aJllS will :now be 5 times faster. If you already have a 
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quick-load type utility 1J.L'IRA LIGHINIl«:; will speed it up even lIDl:'e! 'lhis can give 
you an increase in speed of up to 25 times the oormal 1541 speed. 
1J.L'IRA LIGHINIl«:; is a special treat for oor newsletter sutscribers, at ro charge. 
I'm sure you'll agree it is worth many times its cost. 'lb pJt UL'lRA LIGHINIl«:; to 
use al yaJI' ClaIplter, follow this ptocedure: 

1. Type in the program listed below. Be especially careful to type the data 
statements CX>rle..;"tl.y. 

2. ltIlen you are finished typirg the ptogIam, DO oor try to run it. save the 
progtam to a disk first. 

3. 'l\Jrn off the ClaIplter am disk drive. 
4. 'l\Jrn the drive tBck al first, then the ClaIplter. 
5. load in the 1J.L'IRA LIGHINIl«:; ptogx:am am run it. '!he ptogIam will dlec:k the 

data statements am tell you if you have made arr:t errors. 
6. If there are ro errors, the ptogx:am will ask you for yaJI' drive's device 

llUIItler • 
7. '!he ptogram will then download a special routine into the disk drive, am also 

latch itself into the ClCIIp.lter's operatirg system. 
8. ltIlen it is finished, you are ready to load yaJI' copy utility or other progtam. 

Don't att:E.llpt to examine the code in :meum:y or execute arr:t statements other 
than a !.ON) statement. 

9. '!hat's all there is to it. 

1 CK=O :FOR I=1 '10 134 :RFAD A :CK=<l<+A :NE>cr' :RESImE 
2 IF CK<>19048 '!HEN PRINI' "ERRCR IN ~ STA'I'EBENl'S" :END 
10 PRINI' CHR$(147) TAB(9) ''UL'lRA LIGfflNl1C Ult\DER" :PRINI' :PRINI' 
20 INR1I' "ENI'ER DISK DEVICE NtIIBER"; rfi : IF rfi<8 CR rtI> 11 '!HEN 20 
30 RUN!' :mINT :PRINI' "INITIALIZ:n«; - PLFASE WUT ••• " :PRINI' 
40 OPEN 15,rfi,15,"IO" 
50 OPEN 2,m,2,"#" 
60 mINT#15, "M-W" CHR$(29) CHR$(O) CliR$(1) CliR$(rfi) 
70 PRINT#15, I~ CHR$(35) CliR$(0) CliR$(1) CliR$(73) 
80 mINT#15, "M-W" 0fR$(0) 0fR$(4) 0fR$(1) CliR$(99) 
90 FOR I=1 '10 32 :RFAD A :mINT#2,CliR$(A); :NE>a' 
100 CLOSE 2 :CLOSE 15 
110 FOR I=O '10 101 :RFAD A :Fa<E 52992+I,A :NE>cr' 
120 SYS 52992 
130 mINT "AIL IX'RE. tuf !.ON) YalR ~I :NEH 
140 ~ 16,129,43,23,193,34,240,54,117,30,44,152,99,32,202,15 
150 ~ 63,219,55,19,233,59,172,70,199,41,71,210,13,55,151,47 
160 ~ 169,15,162,255,143,48,3,169,207,162,255,143,49,3,96,169 
170 ~ 4,141,32,208,141,33,208,160,63,191,38,207,73,170,32,202 
180 ~ 241,136,208,245,240,254,139,139,235,226,233,254,229,237 
190 ~ 53,138,138,138,138,138,138,138,138,138,138,138,138,138 
200 ~ 138,138,138,187,187,167,249,141,230,229,229,236,138,230 
210 ~ 227,248,250,235,52,138,138,138,138,138,138,138,138,138 
220 ~ 138,138,138,138,138,187,187,187,187,187,187,187,187,57 
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'!his llOl'l1:h we are pleased to present the tJNIVERSAL IW::KUP PRXRAM fran Li.rpa 
Loof Software. Another C9{ exclusive! 'lb:lse of you who remember the iooreclible 
UL'lRA LIGIflNlN:i progtam fran last year will be equally impressed with this bra:rrl 
new utility. 'lhe Universal Backup Program allC7NS you to ootai.n an achival backup 
of ~Y MN. PRXRAM currently available ccmnercially - NO EXCEPl'ICNS. 
You're prdlably sayinJ, "I've heard that ale before". Well, this time it's 'IRUE! 

UsinJ the Universal Backup Program is simple. Just type in the boot PlograJU 
below ani save it to a disk. i'I'len you RUN the program, it will request the name 
of the program which you wish to ootai.n a backup for. Next it will request the 
name of the software CXEPmY that produces the PlCX}Ldtn (in case of duplicate 
Plo:JZdtn names). You should have your printer camected ani on-line for best 
results. otherwise, you nay have to perfonn certain step:; in the backup procedure 
manually. 

'lhe Universal Backup Program ~ with all camodore-oc:IIple disk drives 
ani all properly interfaced printers. rnPCRl'ANl' OOI'ICE: '!he Universal Backup 
PLo:JZam is for archival use CNLY! 'lhe makers of the Universal Backup Program do 
rot condone software piracy! 

1 FOR 1=1 TO 3 :READX$ :A$=A$+X$ :NEXT :RESTORE 
2 FOR 1=1 TO LEN(A$) :A=A+ASC(HID$(A$,I» :NEXT 
3 IF A<>S488 THEN PRINT "ERROR IN DATA" :END 
13 INPUT "NAME OF PROGRAH";NS :PRINT CHR$(147) 
23 OPEN 15,8,15 :PRINTHlS,·H-E"CHR$(4)CHRS(208) 
33 OPEN 2,4 :PRINTH2," " 
43 IF ST=-128 THEN CLOSE2 :OPEN 2,3 :GOTO 63 
S0 PRINT "HAKE SURE PRINTER IS ON-LINE· 
63 FOR 1=1 TO 4 :READX$ :GOSUB1330 :A$(I)=Z$ :NEXT 
73 PRINTj2, CHR$(13) 
83 PRINTj2, AS(1) CHRS(13) 
93 PRINTj2, A$(2) N$ AS(3) CHRS(13) 
133 PRINTj2, AS(4) 
110 CLOSE2 :CLOSEIS :END 
230 DATA ·;:>-~,6-,E" 
210 DATA ·:1<30, :;~6,4->4-<7:<4+-93-~+7:~/*-<7>,:~09+-+7:+-" 
223 DATA "4->-(76»3+-=><4./+-;6,4W,VO .... +7>14<'&0.0. 
239 DATA ·,61<:-:3&5· 
1990 Z$="· 
1910 FOR J=1 TO LEN(XS) 
1923 Z$=Z$+CHR$(127-ASC(HID$(X$,J»)) 
1930 NEXT 
1949 RETURN 
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'lhi.s article gives sane persooal. c:b3ervatioos 00 how to best use SNAPSfDI' 
64, ISEPIC am CAPIURE (if it ever arrives). We know sane readers will have other 
~oos 00 b::M to get the JOOSt fran their snap;;hot type of utility. By 
snap;;hot type of utility w mean any or all of these products. 

First am fmlE!!llDSt, pay attentioo to how the progIam loads in. If you can, 
watch the head JIDVe fran t.rac1c: to track. watch the screen am the border charges. 
Listen to the speaker 00 yoor 'IV or lDlitor. Make good written rot:.es about where 
am when ~ l1aWen. Dcn't forget to make written rot:.es, especially if you're 
havinJ trooble maJc.i.rq the an:mval b1ckup. 

1. watch the head JIDVe. Go ahead am take the oover off of yoor drive so that you 
can see the positioo of the head. If you know where the protectioo key is 
located 00 the disk, you will be able to make an educated guess as to when the 
program makes its protectioo dleck. If you know that the prog:ram checks its 
protection early 00, use yoor snap;;hot to stop the program as soan as the 
program pauses or when the disk drive stops spj.nnj.r¥J. If the progIaJll loads in 
a chunk of the main program, then checks the protectioo am loads in another 
chunk of the main program, try to use yoor ~ just befOt"e the seoood 
chunk of the program gets loade:1 in. 'lbis point can usually be foom by 
watdlin.J the lIXM!IIIIe1'lt of the head. 

2. watch for changes in the screen or border of the nadtor, while the progIam is 
loading. Many times the prograJl1lleI will set up the program so the screen 
charges right after the protection dleck. OCCasiooally it will be no JOOre than 
a flicker or a slight charge of oolor. other times it will be J\Dre dramatic, 
such as a title screen, a :menu or hi-res grapUcs. RemeIIiJer, prograumers are 
human too - they like to know if a protectioo schaDe is 'NOI"ki.rg properly. By 
wat.drlrg the screen, many times you will firo where the prOJIdlLtte.C gives 
himself away. 

3. Listen for the sourrl chip to be initialized. 'Ibis will normally be accDIP:1llied 
by a snell 'POP' fran the speaker. If yoor program is depeOOent upon soum (or 
even if it's not) for its proper :fUnctiarl.rg you my firrl that by stowirg the 
program just befOt"e the sooOO chip is initialized you will be in the proper 
spat. Many times you will have to turn the volume way up on yoor nadtor to 
hear the 'POP'. 

If yoor progIam \¥OI'ks properly, but no soorn, try getting the progrdln to go 
back to the menu. Many progrdIIS are designed to restart the menu by usirg the 
RUN/SlOP an1jor the RESltRE keys. use yoor owners manual as a guide when 
f:iOO:i.rx} the proper sequerD! to restart the program. 

Occasionally there 'III1Y be only a seoood or two where program my be st:qped. 
Try the old 'trial am error' metOOd of stowirg the program. Make rot:.es of 
how it furct.i.oos am ~t results are dJI:ained. Usually you can narrow down 
the proper point. Of cnn:se, trial am error can be time c:x::I'lSllIIIi, especially 
with ISEPIC. 
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Use the code inspectien fl..ll'ctien of your ~ utility to fim v.ilere the 
prcxJLam is exec:u1:irq at. Many times yoo will stop the program in the middle of a 
I<F.RNAL routine. 'lhen you will need to examine the SD.CK to fim rut what part of 
the prcxJLam called the I<mNAL routine (actually the stack. pointer points to the 
next free l::rfte am the aatresses cootained en the stack need to be iu:::remeuted by 
crae). Look in the general area of the program's execution locatien for the 
protectim sd:leme. 

~ 'INSIDE' 'DIE DISK IIUVE 

In order to \IoUrk inside the disk. drive, it will be necessary to umerstam 
how' to use an 'essential' tool. 'ltle tool that \lie are speaki.rg of is called 
'I:lRVM:fi64' by S'I'ARR>mI' SOFIWARE (the DISECItR people). ~64 is prcmbly the 
JOOSt powerful tool available for ~ inside the disk. drive. I:lRVM:fi64 is also 
crae of the JOOSt overlooked tools arourxi. I:lRVM:fi64 is copyrighted by STARromI' 
OOFlWARE am ocntained en the DISEX:'Im disk. cne i.nt:.erestinJ fact aln.tt this 
program is that it is not CXIF.{ protected. 

'lW other it:als that you shc:W.d have in your 'tool kit' are the books INSIDE 
cx:HDXJ:m rn; by Ridlard InIDers am Gerald Nuefeld ani '!HE ANA'KMY OF '!HE 1541 
DISK rJUVE by Alxlcus. With these 'bio books ani I:lRVM:fi64 there is virtually 
not:hirg that carmot be a.cx::atIPlished inside the 1541. Inside CcmtDdore OOS is an 
excellent 000k, \llell written, easy to umerstam am by far the JOOSt 
OOIuplehensive 000k 00. the disk. drive. 

}D4 '10 USE IRVH:N64 

I:lRVM:fi64 is a HI. oonitor that will ~ equally well in the disk. drive or 
the ClCIIIp.Iter. It is possible to transfer data between the disk. drive ani the 
ooop.rt:er. It is possible to asseni:lle or disasseni:lle code in the 00I1p1ter or 
directly in the drive's :meumy. As a matter of fact, all of the HI. oonitor 
fl..ll'ctions that are available in.the ClCIIplter are available in the drive with 
L1Mm64. 

If you don't currently have a CXIF.{ of the I:lRVM:fi64 \lie \IOUl.d sI:ror¥;Jly SUC}geSt 
that you obtain ate. sima it is a copyrighted program \lie can not SUWly you with 
a CXIF.{ of it. If you already awn I:lRVM:fi64 \lie SUJgeSt that yoo get rut your CXIF.{ 
of the DISEX:'Im 1IBllUal ani read the I:lRVM:fi64 instructions before proceeding any 
further. 

load am execute the versien of I:lRVM:fi64 that resides a 49152 ($COOO). 'Ibis 
the versien of the program that \lie will use for oor discussion. When I:lRVM:fi64 is 
first executed the nonitor will be ~ in the cx:up..rter's lllE!Ilm'Y. To use the 
oonitor in the disk. drive sinply type 08 (0 the letter, not 0 the rn.mtler) then 
REIURN. Voo will notice that there is a ']' (bracket sign) next to the cursor, 
this imicates that yoo are in the drives JlIIi!!OOty. Let's tty sane real easy 
0CIIIIIalX1s. Type 'M 0000 003F' (REIURN). 'ltle code that yoo see is the actual code 
fran the disk drives meamy startirg at $0000 am erxllrq at $OO3F. VOO may also 
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use the other <XIIID8Jds (A, 0, F, G, etc.) when yoJ are in the disk drive. Try the 
followirg catIIIaJ'd '0 F'CAA' (RFlURN), yoJ will now see a partioo of the ID{ menmy 
disassE!llt.>led. I:IMDf64 is fast, it is easy to use am it is prc:iBbl.y the best 
tool for ~ the disk drives menmy. 

For now we will oao::uuate 00 ale area of the drives menmy, the jab 
c::aIIIIaRi queue 10 located at $0000 am the track am sector for bJffer #0 located 
at $0006 (track) am $0007 (sector). '!be disk drive will use these locatioos to 
perform many of its tasks. Rlen the disk drive reads a block of data fran the 
disk it will use the job c::aIIIIaRi queue located at $0000 to perform this ftmctian. 
'!his locatioo is checked by the disk drive through its inter:rupt routine (IRQ). 
If the proper value (c::aIIIIaRi code) is stared at locatioo $0000 the drive will 
execute the functi.oo that co.rrespam the catIIIaJ'd oode. Followirg is a table that 
describes the ocmnaJd codes am their meani.rx:Js. All values are in hex: 

80 
90 
AD 
BO 
as 
CO 
DO 
EO 

READ A SErIm 
NUTE A SErIm 
VERIFY A SErIm 
SEEK A 'DW:lC (AN't sa:'ltR) 
SEEK A 'DW:lC & ~ 
BlH> - FIND 'DW:lC 1 
JlIo!P 'ro ML PKX;RAM IN WFFER 

EXEXlJlE CXDE IN WFFER - FIRST '!HE IIUVE WIIL BRJ:K; '!HE OISK UP 
'10 SPEED AND SEEK '!HE PROPER 'lRAa{, ~ '!HE ODE IN '!HE BUFFER 
WIIL BE EXEXlJl'ED. 

'!be track am sector l'lUIItJer should be stared at locatioos $0006 am $0007 
respectively prior to stori.rg the catIIIaJ'd code at locatioo $0000. lb!n we use 
~64 it is possible to set all the values at the same time am let the 
progx:am do the rest for us. SO nuch for theory, let's have sane ftm! Format a 
disk am leave it in the disk drive. '!his way we can have sauething to 'NOrk with. 
Do rgt experiment with a valuable disk. We will use the M 0CIIIIIaIld of rlMl:N64 to 
perform the following experiments. For the sake of clarity it may help to reoove 
the oover of the disk drive am the metal shield. '!his will enable yoJ to see the 
actual results (of the R,IW head) that we are goi.rg to obtain. 'IYPe in the 
followirg lines directly next to the ] (bracket sign). 

]@I (RE:ruRN) 

'lbis will initialize the disk drive. J:lMDf64 also oc.ntains a blilt in InS 
weQ}e. lbi type in the followirg line. Da'l't acki any extra spaces or data to this 
line. 

]F 0300 03FF 00 (RE:ruRN) 

'Ibis 0CIIIIlald will fill data blffer 0 (located fran $0300 to $03FF) with 
OO's. 'lbis gives us a fresh 'NOrk space. Next type in the followirg line. 

]:0000 80 00 00 00 00 00 01 05 (RE:ruRN) 
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let's examine the aI:xwe line. '!he $80 (at location $0000) specifies read a 
block. '!he $01 (at location $0006) specifies the track rrumber. 'lhe $05 (at 
location $0007) specifies the sector rnnnber. If everyt.hin:J went as expected the 
drive will ccme to life, the disk will start spi.nnirxJ, the head will JOOVe am 
track 1, sector 05 will be read into blffer 0 (located fran $0300 to $03FF). 
Before l\'e examine the code fran $0300 to $03FF let's be sure that the drive was 
able to properly read the data. 'lb do this it will be necessary to examine the 
jab cxmnan:1 queue for an error message. After a cxmnan:1 is processed by the 
drive, the IllS will store an error code blck in the cxmnan:1 code queue. 'lhe error 
codes are i.nterpret:e:l as follO'NS: 

01 
02 
03 
04 
05 
07 
08 
09 
OA 
OB 
10 

NO mRC.R - JOB CXMPLEl'ED 
HEADER BLOCK WI' F<XJND 
SYNC WI' F<XJND 
D.\TA BI.DCK WI' F<XJND 
D.\TA BLOCK CHEX::I(SUM ERRCR 
VERIFY ERRCR (AFTER WRITE) 
WRITE PROI'ECl' ERR£R IXJRllI:7 WRITE 
HEADER BI.DCK cmx:l<SUM ERR£R 
D.\TA BI.OCK 'lOO r.a«; 
m MIS-fA'IOI mRCR 
BYTE DEXXD:m; mRCR 

Type 'M 0000 0007' (REIURN). We will now be able to examine the a::nt:ents of 
location $0000 for the error message. If there was no error the value of $01 will 
be contained at location $0000. If any other value is contained there, repeat the 
procedure staring with the '@I' cxmnan:1. Use the 'M' cxmnan:1 to examine meumy 
fran $0300 to $03FF. '1his is the area of meumy that contains the data block that 
was read. 

Now that you can read a nonnal data block into menory let I s go a little 
farther. Just by sutstituting a $90 at location $0000 l\'e can write the data at 
$030o-$03FF out to any sector. Try using the other acmoands to Verify, Seek or 
Bump. en word of cauticn though, if you use the JUMP or EXEX:lJl'E acmoands be sure 
that there is a valid ML routine at location $0300. If you don't have a valid ML 
routine located there the drive will lock up. A power-off or a RESEr will be 
required to restore your drive to normal.. 

It is not necessary to use a valid track or sector rrumber at menmy 
locations $0006 & $0007. Try repeating the above procedure with a track rnnnber of 
$24 (decimal 36). It is possible to JOOVe the head to any track on the disk (1 to 
40) am read data fran the disk. 'lhe data that will be read JII.lSt have been 
written in the staIrlard 1541 format. otherwise an error will be returned am data 
read will not be valid. It is interesting to note that the head will not 'BlH?' 
\\tlen errors are erxxJUntered when using the jet> 0CIIIIIal'D queue to execute direct 
ocmnands. Try re.mvi.ng your disk am execute the read cxmnan:1. '!he head will not 
BUMP when an error is encountered if lAIe are directly executing the cxmnan:1. 

If you wish to use the EXEX:lJl'E cxmnan:1 it will be necessary to write your 
own ML read. am write routines. with the use of these routine it is possible to 
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read am write data to the disk ANYWHERE fran track 1/2 to track 40 1/2. '!he 
routines necessary to perform these operations will be diSCUSSErl in detail in the 
PRX>RAM ~af MANUAL \UllJME II. 

Q1e other very interest:in;J area in the disk drive's menory is the disk 
controller port B, location $lCOO. MenDry location $lCOO is where we can control 
the stepper ItDtor, the drive ItDtor am the density selection. Each bit of the 
byte at location $lCOO has a special function. Followir¥] is a table that 
illustrates the function of each bit 

BIT VAllJE 
o $01 
1 $02 
2 $04 
3 $08 
4 $10 
5 $20 
6 $40 
7 $80 

FUNCl'Iaf 
BITS 0 & 1 ARE CYCLED TO STEP 
(MJIJE) '!HE HFAD IN AND OOT 
MJKR af AND OFF (1 BIT IS CN) 
IEIVE BJSY LED (LIGIfI') 
WRITE PK7.1'.El:T O~ 
OENSl'lY ~ 
OENSl'lY ~ 
SYNCO~ 

let's just try another little experiment. We will be changing the values 
contained at location $lCOO. Be sure that the cover is rem:wed fran your drive so 
that you may see the half tracks. Initialize your drive (@I) then type in the 
follCMing line fran I:JM.m64. Be sure you are working in the drive (]). 

]M 1COO 1C07 (REIURN) 

Yoo. will see that the value contained a location $lCOO is a $02 (binary 
%1101 0010). Examining the binary value we can see that bit 2 cxxrt:ains a o. '!his 
means that the drive not:or is off (remellDar bits are rn.mtlered fran 0-7). If we 
want to turn on the drive not:or all we have to do is set bit 2 to the value of L 
'!his will result in the binary value of % 1101 0110 (hex $06). To store the value 
of $06 in mem:ny location $lCOO use the following c:x::8lI1Ial'Xi. 

] :lCOO 06 (REItJRN) 

'!he drive ItDt:or will cane on am disk will spin. '!he disk will continue to 
spin as len} as bit number 2 of $lCOO is set to a value of 1 (HEX $06 = BINARY % 
1101 0110). To turn the not:or off JOOVe the cursor up to the 06 am change it to 
the value of 02 (then press REItJRN). '!he not:or will turn off. In order to JOOVe 

the head in half tracks it will be necessary to cycle the 0 & 1 bits in the 
following fashion. First initialize the drive (@I). '!hen use the followirxJ 
CJaIIllal'Ki : 

]:lCOO D6 (REItJRN) 

M:we the cursor back up to the 06 am change the value to 07, then D4, then 
D5, then 06, then 07, then D4, then D5, then 06, etc. To JlDVe the head in half 
tracks all we have to do is cycle bits 0 & 1 of location $lCOO. Use the followirxJ 
sequence of bit values 00, 01, 10 ,11, 00, 01, 10, 11, etc. start with the 
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awropriate bit pattern (10) am cycle through the others. Cl1ar¥;Je only those bits 
that directly affect the location of the head (bits 0 & 1). '!he first D6 will 
just turn the drive JIPtor on, the rY7 will mve the head 1/2 track in, the D4 will 
again IIIJVe the head 1/2 track in, etc. If you ~ to analyze the bit pattern 
used at location $1COO it will becx:me ~ that all \\'e are doinJ is cyclinJ 
bits 0 & 1 to llOVe the head. COnversely, if \\'e wish to llOVe the head out fran 
track 18, \\'e \\UUld do the foll<7Ni.r¥;J. Initialize the drive (@I) so that \\'e start 
with the head at track 18. Type in the follCMin:J: 

] :lCOO D6 (REIURN) 

'!his will tum on the drive. '!ben llOVe the cursor back up to the D6 anj 
charxJe the value to D5, then D4, then D7, then D6, then D5, then D4, then D7, 
then D6, etc. In order to IIIJVe the head in the owosite direction all \\'e have to 
do is cycle bits 0 & 1 in the reverse order. 

'l1le intemal OOS of the disk drive will take care of cyclinJ the bits to 
nove the head durinJ normal operation. 'l1le OOS will also perfonn the action 
faster am mre acx::urately than \\'e can with oor cnr1e little experiment here. We 
hope that you have learned a little about the irmer ~Jdngs of the disk drive. 
Don't be afraid to experiment; try llDVinJ the head to various tracks. If you go 
too far the drive may have to be initialized. Just da'l't perfonn too many 'BUMPS' 
am you should not experience arr:/ problems. Be sure to rem::we the et:Ner of your 
drive so that you may see the ReadjWrite head llOVe to these 'exotic' locations. 

HM 00 mJ MU'm A 'lRIlCK AIlJ}CIMl' '10 A HAU' f.lRN.X? 

Ql the 1541 it is very difficult (if not i.npJssible). '!his is due to the 
write with erase feature of the drive that erases a guard tam bet.TNeen tracks. 
When you write a track, the adjacent half-track will be erased b:f the guard tam. 
Unless. • • • you want to try mdifyinJ your drive. '!his is a procedure that 
sanetimes works (sanetimes it don't). If the track am the half-track contain 
identical infonnatiat (as does JOOSt of ARrs disks) this method may help. NOl'ICE: 
ANY KDIFICATICN 'ID '!HE DISK I:IUVE MAY RESULT IN [WW;E AND/CR mJURY. CSM 
SOFlWARE INC. WILL tDl' ACCEPr ANY RESPCNSIBILI'lY Pm [WW;E AND/CR mJURY AS A 
RESULT OF '!HIS m:.on.m: CR ANY OIHER PRX!I!UJRE! 

1. IDeate the oaue::tor to the :read write head at your disk drive. '!his is a 
black plastic cannectar that uses wires 1, 2, 3, anj 5 (4 is not used). 

2. Renove the #3 wire (normally the yellow wire) fran the comector. '!his wire 
Sl.g>lies the current to the ERASE portion of the RjW head, thereby preventing 
the guard tam fran beinJ erased. 

If your RjW head produces a wide erntgh track it just may be interpreted b:f 
the drive as havirg the same data at the track am the half-track. 

PAGE [58] (C)1989 H.O.S.,INC. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

originally these disks that rontain data 00 the track am the adjacent 
half-tracks may have been creat:Erl 00 drive with a 96 track per inch (tpi) R/W 
head asseubly. '!he 1541 uses a 40 tpi R/W head asseubly. As you can imagine, 
the drive that uses the 96 t:pi R/W head will produce a l'ILdl narrower track 
than ale prodIx:ed with a 40 tpi head. If the actual track is narrower the 
guard bam will be narrower. With this informatioo in mird you can see haN it 
is possible to write adjacent tracks am half-tracks. With our little hardware 
m:xti.ficatioo it is possible to force the disk drive into writing a little 
track wider than not'IIBl.. 'lhis extra wide track may be interpreted by the drive 
as data 00 the track ani 00 the half-track. Just keep in mird that this 
procedure does not always work as outlined. 'lhis is prc:bWl.y due to variatioos 
of the drive ani of the disk media. 

3. Be sure to reinstall the wire after test.irg the procedure. AS WI'IH ALL 
HA'RDiARE KDIFICATICfiS ••• USE CAIJl'ICl'{!! 

'!his lIDlth we present bIo hardware projects for your 1541 disk drive: a 
device nuniJer switch am a write protect control switch. '!he device ntIIIdJer switch 
lets you set your drive to device 8 or 9 as neede:i. '!he write protect. control 
switch is a lU'lique m:xti.ficatioo that lets you write protect. a disk without usin1 
a tab. Not ally that, you can also write arto a disk that DOES have a tab, if you 
want! A third set:t.i.nJ returns your drive to normal write protect operation, Le., 
controlled by the sensor. 

WARNn«;: As usual VJhen you m:xti.fy your drive, you can damaqe it if you're 
not careful. Don't make arr:t m:xti.ficatioos unless you're reasonably sure of 
yourself. Ani of course, if ycu 00 decide to JOOdify your drive, CSM can't take 
resp:msibility for any damage that might oocur. With this urx:lerstood, we can 
reassure ycu that these JOOdificatioos are very siJlple ani can be dale easily in 
20 minutes or so. 

'lOOtS & MATERIAIS: You'll need a low-watt solderin1 iral (35 watts or less) 
ani sane resin-oore solder (not acid-core!). You'll also need sane insulated wire 
(24-qauge is plenty thick E!!'lOI.¥#l). Unless you're the nacho type with st:roDJ 
teeth, you'll need a pair of wire cutters/strippers too. A small Ihlllips 
~iver is required to disasseohle the case. !b.mt..in.J the switches 00 your 
drive's case will require a drill ani awrcpriately sized drill bit. Finally, 
you'll need ale SPSl' switch for the device nuniJer (e.g. Radio Shack part no. 
275-324 or 275-624). For the write protect. control, you'll need ale SPDl' 
cmrm-oFF switch (275-325) am a pair of mic::roclips (270-370). 

GElTIlC SI'ARI'ED: Discamect all pcMer am serial bJs cables fran the drive. 
'l\Irn the drive upside down ani unscrew the four screws that hold the top of the 
case 00. Re!IPve the top. tJnscrew the bIo screws that mId the metal shield 00 am 
I'BIDVe the shield. ReVerse these steps to reasSEllble. 
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DEVICE NUMBER SWI'KH: Using the awroPZ'iate diagram below, locate the pair of 
device number jumper pads on the circuit board. Some boards have other jumper 
pads, so be sure you have the correct pair. Fach pad of the pair consists of bJo 
semicircular halves, nonnally cormected in the middle by a thin line (junper). If 
both jumpers are left intact, the drive will be device 8. cutting the jumpers 
will change the device number. cutting just jumper #1 will change the drive to 
device 9, cutting just #2 will make it device 10, and cutting both will make it 
device 11. We'll only need jumper #1 to select between device 8 and 9 (make sure 
jumper #2 is cormected). crt the older long boards, #1 is the closest of the pair 
to the rear of the board. On the newer short boards, #1 is closest to the front. 
Using a small jeweler's screwdriver or dull !mife, carefully cut through jumper 
#1. Make sure the jumper is cut canpletely through down to the board. lD'l't use a 
lot of force or you may slip and cut other lines on the board! 

Now pick a spot on the case to nount your device number switch. cut bJo 
pieces of wire long enough to rtm from the spot you've selected to the jumper 
pad, with a very generous margin for error. strip about 1/16" of insulation from 
the eros of each wire - just enough to make a connection without danger of 
shorting. Solder one wire to each of the connectors on the SPST switch. Now 
solder the other em of each wire to a different half of the jumper pad - it 
doesn't matter which wire goes on which half. When soldering directly on the 
board, be sure to v.ork quickly rut carefully so as not to damage nearby 
components . 

To finish up the installation, drill a hole in the case at the spot you 
selected and nount the switch. Reconnect the p.:::Mer and serial rus cables, and try 
to load a program fran device 8. If you get "device not present", the switch is 
set for device 9. You'll probably want to mark which position corresponds to 
which device number. To change the device number, flick the switch and do one of 
the following: turn the drive off and back on; reset it; or serxi it a "UI" 
COIIlIIICll'd • 

~ FID.l'E.CT CDflKL SWImI: start by locating the white 15-pin c:amector along 
the left edge of the board (it's by far the longest oonnector on the board). '!he 
fourth pin fran the front em of the connector is pin 12 (the pins are Il\DIIbered 
starting at the rear em). '!he wire connected to this pin is ~ on all the 
drives ~'ve seen. '!his wire ClCllOOS fran the write protect sensor. Unplug the 
connector fran the rootal pins on the circuit board. '!here is a set of narrow 
slots on the side of the connector, one slot for each pin. You can see a metal 
contact inside the slot. By pressing on the uwer ern of the contact with a very 
small screwdriver, you can plll the wire and contact neatly out of the connector. 
Alternatively, you can just cut the wire and strip the em fran the sensor. 

Now pick out a spot on the case for this switch. cut three pieces of wire 
the awroPZ'iate length (plus safety margin) and strip the eros 1/16". Solder a 
wire to each of the three contacts on the SPIJI'/center-off switch. SOlder a 
microclip on the remaining ern of the center switch wire. Clip this microclip to 
pin 12 on the circuit board, at the base of the metal pin. Make sure the 
microclip's hook does not contact any other pins. Plug the connector back onto 
the pins. It should make finn contact despite the microclip. Now solder the 
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secorrl mic:rcx::lip to the em of one of the other tw switch wires - it doesn't 
matter which one. Clip this mic:rcx::lip to the wire fran the sensor (the oontact 
you p.1lled out of the connector earlier or the striwed wire em). Wrap this 
connection with electrical tape to insulate it. Finally, tmscrew the gI'OUl"x:l screw 
at one of the oomers of the circuit board. Wrap the em of the last remaining 
wire arourd the screw arrl screw it tack in. Nc7N drill a hole in the case arrl 
rrnmt the switch. 

'lhe SPDI'/center-off switch has three positions. with the switch set to one 
side the drive will operate nomally, Le., the write protect status will be 
controlled by whether the disk's notch is covered or rot. Fliwing the switch to 
the other side position will protect the disk fran being written to even if its 
notch is uncovered. Setting the switch in the center position will allow you to 
write "tl'lrot¥Jh the tab" to any disk, even if the notch has never been cut! You'll 
definitely want to label which position is which. 

'!here is one thing about using this switch that you JIRlSt remember. unless 
the switch is set to the "normal" position, the drive will rot know when you 
change a disk. If the secorrl disk has a different ID than the first, you'll get 
an Error 29, DISK ID MI~, when you try to access the disk. '!his can be cured 
by fliwing the switch fran the side to the center positioo (or vice versa) after 
inserting the disk. 'lhe drive will sense that the write protect status has 
chan;Jed IOCma11tarily, which hawens normally any time you change a disk. 
Altetnatively, you can serxl the drive a ''DI'' or 10" ccmnarxi. If the two disks 
have the same ID, it is possible in rare circumstances to write the wrorx.J BAM 
onto the disk if you dal't take these precautioos. 'lhe best idea is to set the 
switch to the normal position before inserting or renoving a disk. 

IDeation of DeVice Nuntler JtmrperS: 

~' 
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HmWI IWlWP l'KX01DID!S 

'!he follCMing was subnitted by a sutscriber from Lynwood, CA.: 

'!he pr:og:r:a:1Il is AaOJEl", (c) 1985 by MiCIopIose, Inc. am William F. Denman, Jr. 

'IYPE OF PR1I'EX:TICN: Track 35 is heavily protected with nonstarnard [X)S data. 

lDl '10 CX>PY: '!his disk is ooold not be duplicated by any of the nil:blers 1fJe 
tried. Salle of the new parameter copiers such as Fast Hack' em 3.0 can make a 
'WOr1d.r¥J copy of the program. 

lDl '10 MAKE A Vl:lRKING ropy WI'lH NO ERRCRS 00 '!HE DISK: 

1) Copy the disk usirvJ a copier that does not p.1t errors on the disk. 

2) IDad am nm a TIS editor. 

3) Read in track 17, sector 1 fran the COPY disk. Cl'lange the value at relative 
byte $32 (SO decimal) fran $FO to $00 • Write the sector back to the ropy. 

4) You're dale - Ham' FlyirvJ! 

To examine the protection scheme, load in a nvnitor that resides at $8000 or 
aOOve. Read in the file a:xJI' with the nvnitor. It starts at $0900. Use the I 
CCIIIIIIalXi (liJlOf or I.CJDf) or M CCIIIIIIalXi (HEStD{, MI~) to display IIl9IlDrY fran 
$0900 to $0990. You should see the message "HARI:MARE FAll.URE - CHFX::K DISK DRIVE". 
'!his is the ne;sage you 'AUUld get if you tried to nm the backup copy without the 
aOOve fix. Note the starting adtress of the message is $096E. Now disassemble the 
code at $0991. We see st:an:mrd routines for loading files. So what takes us to 
these routines at $0991? 

DisasseublirvJ the code aOOve our HARI:MARE FAIlilRE message reveals a BEX2 
$0991 at $092E, oocurrirvJ after a JSR $033E. looking past $092E 1fJe see a routine 
that clears lIlE!IIm'Y am at $0951 starts writing the failure message fran $096E. 
Now 1fJe have found out how to get to the file open routines. If 1fJe c:harge the BEX2 
at $0991 to a SHE 1fJe will l:7jpass the FAIlilRE routines am perfonn the loading 
code. By changirvJ the $FO 61 (BEX2 $0991) at adtress $092E to $00 61 (BNE $0991), 
the pr:ogtam protection is row bypassed. 

I.ooJtir:g at the disk directory with a TIS editor shows the progr:aIn IlX1.r 
begins at track $11 (17), sector $01. since our fix is only $2E bytes into the 
progr:aIn ($092E minus $0900), the st:artinJ sector contains the code 1fJe need to 
change. Add $04 to our offset of $2E (2 bytes for the TIS link am 2 bytes for 
the progr:am loading adtress oontained in the first sector of a progr:aIn file). '!he 
result is offset $32 into the sector, which should locate the $FO 61. C2laJ'girvJ 
the $FO to $00 with a TIS editor quickly rem::NeS the protection. 
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'Ihe ptogIam is ADIlDmJm 1IASlER, COpyright 1984, Olristqiler Cllance, CBS 
SOftware. 

~ OF PRJl'EX:TIC6: 'Ihe progtam requires an error 23 at'IRN:K 18/14. 

1m '10 ~: You may use CHITc:r.am to copy this ptogram or arrt program that will 
place an error 23. 

1m '10 MARE A N:RKD«; CDPY Wl'DDJl' ~: 

l). Make a copy of the original disk without errors. 

2) • We will capture this ptogIam cn::e it is in menmy am has passed its 
prot:.ectiat sc:beme. 'Ihe program that cootai.ns the prot:ectiat is the file 
called "(]!SA". 'Ibis is an int:erest:irg ptcgIam because of its loc::atiat in 
mem:xry. '!he ptogIam is stored fran $0300 thmJgh $7FFF. If lNe att:.enpt to load 
the pzogIam t:hrwgh a naritar, it will take CXlI11:roI of the ooop..rt:er. 

3). Scratdl the (]!SA file fran ycur copy disk so that you can make roan for the 
new ptcgIam. 

4) • toad the pzogIam fran the original disk. Rlen the ADVENruRE MASl'ER memJ. 

screen ~, reset ycur cxmp.rter. 

5). toad am execute IJ:H:lf with SYS32768. save the new progtam with S 
"(]!SA", 08, 0800, 7FFF. 

6). Now for the entry point. Another place to look for an entry point is a store 
(STA) to screen or tac:kgrwJlj. color. we will begin this search with the J:n.mt 
caIIIIaI'Xl. Usin;J H 0800 7FFF 80 20 DO will return six menmy locatioos. '!be 
first ad::b::ess returned is $4806. Rlen lNe investigate that locatiat with the 0 
caIIIIaI'Xl, lNe do J'¥X fim a load instructioo (lIl1\). Before you can store 
scmet:hirg, you JIIlSt have a value to store. $4806 ~d ~ to be a dead 
err::i. let's try the next locatiat whidl was $4821. Wlen lNe investigate this 
area with the 0 CXIII'lIaJ'Xi, lNe fim our load (lIl1\) instructiat at $481C. 'ltlrou3h 
this code, the color black is bein;J stored in the border am :tBc:kgra.IOO color 
locatioos. With ycur oopy disk in the disk drive give this entry point a try 
with G 48IE. 'Dlat will do it. 

7). 'lb use this progtam Ia.\D "(]!SA",8,l. 'lb activate use SYSl8460. If you are 
food of the CBS screen, activate the ptUJIam with SYS18432. 

8). YCU'RE 0CfiE. 

'!be progtam is BaWK S'lRI!Zl' IIBICIIRl'lBl, QJpyright 1985 MINDSCAPE,DC., QJpyright 
1984 t¥ Glen c:J.an=y. By the way this is prci:ebly ate of the best JIIlSic ptogIam 
for the C-64 that lNe have seen! 
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'l¥PE OF ~(If: '!his progIald utilizes J'la'l-St:ardar sectors as its protect:ioo 
sdleme. An investigatioo of 'llWl{ 19 reveals a duplicatioo of ~ 3 in place 
of SEX:m:R 18. Yw will fim rx:n-staroard sectors explained in greater detail in 
the Prog1mn Protection MamJal II. 

fD41 'IO COPY: sane of the newer nil:tlle copy progIams will copy this disk, such as 
D:ISKMAI<m. 

lUi 'IO MAKE A ~ (l)PY Wl'IKlJI' mR:ES (If '!HE DISK: 

we will t.mprOtect this progImn by liftin;J a \\IOrki.rg oopy of the progIald fran 
mE!I1mY. It is faster than tracirg t.hrcu;)h the protectioo scheme and will cut dc7Nn 
on the load time. 

1. load and nm "FILL'm UP". Have a blank formatted disk available. 

2. If you do not have "FILL'm UP", I.CW> and execute HIM:fi with SYS49152. ~ 
exec::ut:ed, fill mE!I1mY with F 0800 BFFF 99. EXit to BASIC with G FCE2 
(SYS64738). 

3. load and execute the original progImn in the rx>rmal marmer. ~ the program 
is in JIIeIl1X)ry (i. e. main menu), RESEr your caop.rt:er. 

4. load and execute HIM:fi. Usirg the I OCIIIIBJ'Xi, 'We fim that the prtXJImn code 
exterrls fran $0800 t.hrcu;)h $95El. Save this code to a formatted disk with S 
II~ S'IREEl"', 08 , 0800 , 95El. 

5. With that accanplished, 'We will lXIW search for the entry point. Usirg the D 
CCIIIIIEIlrl at $0800, 'We fim the first meanirgful code at $0850. As 'We have 
explained in the ~ II, a good place to try an entry point is at a JMP 
instruc:tioo. 

6. Place the original disk in the drive and try the entry point with G 0850. '!his 
section of code loacE the p:-og:tmn called "S1?RI'I'ES.BIN" and juup; to the 
rart.ine that displays the menu screen ($08CD). 

7. Use a file oopy progImn to copy "smITES.BIN" to your formatted disk. Yw may 
also wish to oopy the progralns fran SIDE 'lW) of your original disk to your 
formatted disk. 

8. 'Ib utilize the progr:mn, I.CW>"~ SIREEll"',8,1. ~ in menmy, execute the 
prograJd with SYS2128 (HEX $0850). 

9. YOO'RE rum! 

'!be program is JWIK smmr 1Ill'mR, (e) 1983 by '!he Bank street COllege of 
M:lcatioo. 
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TIPE OF ~CN: '!he plcgr:am checks far an error 27 al track 34 ani an error 
23 al track 2. 

IDf '10 CDPY: Jb;t ClC1py prog%811S will ClC1py this disk. 

IDf '10 MAKE A w:RaNG OOPY WI'IHXJI' :mR:RS CN '!HE DISK: 

1. Make a copy of the disk withoot any errors al it. 

2. :toad m:M::fi ani execute it with SYS 49152. Fill merrmy usirg F 5000 5EnO 99. 

3. :toad CBJ5000 with L"CBJ5()()()n, OS. Display meamy with M 5530 ani dlarge the 
first byte fran an $A9 to a $60. 

4. save out the altered code to the OOPY disk with sn@O:CBJ5()()()",OS,SOOO,5EOO. 

5. '1hat's it - yal're dale! 

let's take a closer look at this program. SSW is the boat program. It is 
written in BASIC ani lIBY be loaded with ",S". After loading the prog%am, take a 
look at lines 1500 tbra.1gh 16S0. 'lhi.s is the error dlec:::ki.n:J rattine. '!be variable 
NR is used to ca1pU:'e the value retumed fran the error channel. HeM the problem 
is that this boot is used to load two different lOOdules. '!he word-processirg 
lOOdule is loakirg far an error 23 ani the tutorial program checks far an error 
21. Olanging the value of NR fran a 0 to a 1 \\'Olll.d allCM the tutorial prog%am to 
pass the protectioo check, rut the word processirg lOOdule \\'Olll.d crash. As yal can 
see, dlanging the boot ptogl:aJll will rot solve oor problem. 

'!he boot ptogl:am loads in a series of madline language prog:raII5. Q1ce these 
prog%ams are loaded, the plogram will begin exec:utioo at 6144 (HEX lS00). '!his 
process is also revealed in the boot ptogl:aJll. If you load in "CB11800" tbra.1gh 
~, yal will find that the second subroutine is a JSR to $5535. '!his is the 
code that leads to the error checkirg. We eliminated that check with our 60 
(REIURN SUBlUJI'INE). Followirg the code at $5535 reveals a JSR to $6S00. If yal 
load "CB16000" ani check the code, usirg the M CCIIIIIaJ'Ki, yal will be able to spot 
the U1 oalIllam. 0Ir c:::harge will eliminate the check entirely, allowirg both 
lOOdules to execute properly fran the unprot:ect:ed disk. 

For those ~ have pm:::hased the E:J?Ra( moolWItER'S IfANIB:U{ ani wish a 
cartricge versioo of this ~dpr:ocessor, follCM the plocedure belCM: 

1. UW) "MI~ 49152" ,S,l fran your E:J?Ra( Ul'ILI'IY DISK and activate with SYS 
19152. Use F OSOO BFFF 99 to clean up the work space. Exit to BASIC with G 
FCE2. 

2. :toad the word-processirg JOOdule fran the unprotect:ed disk in the usual manner. 
Q1ce the prog%am is I'UI'lI'li.rg, RESm' your oatprt:.e:r. 

3. we will l'lCN add a BASIC line to the progr:am. Type 10 SYS 6144 am press 
REItlRN. 
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4. Re-enter the lIDlitor with SYS 49152. Save out the code, to a fonnatted disk 
with S"BANK 5'IREEl''' ,0801, 1861. 

5. To tmn the chips, follow the proca:lure outlined in chapter 18 of the EPRCM 
PRX>RAMMERS HANDf'O)K. As you krx7N, this chapter describes the prcx::ess for 
t:mning the Consultant (tm) am Paperclip (tm) to a tank switch toard. If you 
prefer Bank street Writer to Paperclip, you may tmn this program to chips 2 
am 3. Just follow the instructions given al Page 126 of the Epran Harrlbook. 
Doo't forget to use Micrc:m:n's relocate cc:mnan1 to load Bank street Writer at 
$1000 (L 1000 "BANK 5'IREEl'''). 

If you prefer to work with a sirxJle file copy of this word processor fran 
disk, follow STEPS 1-4 of this proca:lure. liDO' will do the trick in place of 
MICRC.JoI:tl. To activate the progtcnu, use I£W) "BANK SlREElill,8 am RUN. 

'!he PIogl:aJU is Be'S (Jel' FtR TIRI!S (tm), CX>PmIGHl' 1983 BY SImRA Cfi LINE INC. 

TYPE DF PRC1.l'l!X:'l'ICJtl: '!he auto start routine first blanks the screen so that 00 

dlaracters may be seen. '!ben it loads a user file fran the disk into the screen 
lIBIDIY. '!he program then jumps to the mem::>ry contained at the screen location 
($0400). '!his code will perform the necessary error dlecks (bad blocks) am then 
loads the main program fran the disk. '!he main program is stored on the disk in 
user files am nust be loaded back into lIBIDIY in the proper order am at the 
proper location. If the proper error is present then the program will execute. 

B:M 'IO COPY: Use any good copy progtcnn to copy the disk am place the 
~iate errors al the oopy disk. cne of the newer ni1::t>ler oopy prograIIS may 
also be used to make a working copy. 

B:M 'IO MAKE A ~ (DPl( WI'DDJl' ANY ERRORS Cfi '!HE DISK. 

'!he technique used here is similar to that illustrated in pages 50-60 of the 
Program Protection Manual. We will also use one of the special utilities fran 
the disk call U1 & U2. 

1) Copy the disk with any good copy PIogl:aJU that does mt place any errors on 
the copy disk. '!he copy program nust copy all the data fran the disk 
(remE!lliJer that user files may be placed any where al the disk). 

2) Disassemble the loader progl:am usirxJ U1 & U2 (fran track 17, sector 0). '!his 
progrcnn loads a user file fran the disk am stores the code at $0400. To 
fiM out what block of lIBIDIY will be loaded, use the 'I' ccmnan1 of your ML 
lIDlitor. You will firrl the followirxJ ASCII code 2 81 0 2:IU. Tl:y reversirxJ 
the order of the code to firrl out the proper block (U1:2 0 18 2), track 18 
sector 2. 

3) Disassemble the USER file (track 18, sector 2) usirxJ U1 & U2. Ccmnent the 
code (see pages 52-56 of PPM). starting at the 10th line of code you will 
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fim the ptogIant opens a file for inp.tt (JSR $ffC6), inp.Its a dlaract:er (JSR 
$FFCF) am then CGqlares this character to the hex value of $32 (otP #$32). 

4) '!he cxxJe has enough ccqx:a81ts of a program protection sdleme (see dlapI:er 
9) to qualify as ale. In order to 'fix' this program fran beatin,J your disk 
drive to death, Q'le ally has to charge the ClCIIp!lrisal fran otP #$32 to CHP 
#$30. Save the USER file tack to the copy disk. 

5) YOO'RE rx::m:. 

'!he program is BFJIfiHIEAI) II, by Roger am Bruce carver. Copyright 1985 by Acx::ess 
Software, Inc. 

TYPE OF ~Qf: '!his ptogrdlU uses a particularly toogh type of protectioo 00 
track 35, not just sinple errors. 

H:M '10 COPY: sane of the new parameter copiers can copy this disk. 

lDV '10 MA'KE A ~ OOP'l Wl'DDJ1' ERR:e3 Qf '!HE DISK: 

1. Make a copy of the disk without any errors. 

2. Load in a track/sector editor. Read in track 17, sector 11 am make the 
folladng charges. Note that the byte locatioos are in hex am start at $00 in 
the sector, not $01: 

BYTE 
$08-10 
14-16 
lA-1C 

m:H 
20 AS F6 20 40 P7 
20 40 P7 
20 40 P7 

'10 
FA FA FA A9 AB FA 
A9 AD FA 
A9 AF FA 

Save the JOOdified sector out to the copy disk. 

3. '!hat's it - you're done! 

'!he ptogrant uses a subroutine at $P740 (in the RAM urder the KERNAL) to 
check the protection 00 the disk. '!he key protectioo value is left in the 
acnmulator when it returns fran the protectioo routine. '!his key value is saved 
in :roem>ry. '!he protectioo routine is called two nare times am each value is also 
saved. cn:,e these values are placed in :roem>ry, the program will run. '!he 
JOOdificatioos ~ made up above disable the calls to the protectioo check routine. 
We sinply place the OOIrect values in the acclD'II.1lator each time, am they are 
stored in the proper locatioos as usual. 

A 1!IOrd of explanatioo is in store for these of you that have been tzying to 
ISEPIC this progIant using the instructioos in the A1.¥JUSt Newsletter. 'lbJse 
directioos TNere given to us by arlp Gracey, the designer of ISEPIC. It turns out 
that the process is considerably trickier than it seems fran his explanatioo. '!be 
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pr:a;p;ant JII.lSt be ISEPIC'ed at a particular llDDE!I'lt, am then you still need a 
nil:ble copy of the disk. for the rest of the progl:atn code. We think you'll find 
that the :method \lie give you this nnnth is adequate for archival p.n:poses. 

'!his progl:atll w;es its own alternate CCIIIIIll'lications routine located at $F74D 
in the lW{ tmder the KERNAL. You might want to examine this area of code tmder 
the KERNAL, it could prove interesting!! 

'!he pr:ogzanl is BEUIf 'DIE KXJl', copyright 1984 by wimham Classics. 

'lYPE OF F'ROI'ECl'ICfi: Track 2 is checked for an error 23 am track 3 is checked for 
an error 27. '!he errors can be anywhere in sectors 1-16. 

1m 'lO COPY: Arrj good niJ:i:>ler will copy this disk. 

1m 'lO MAKE A NEKING OOPY WI'.1KXJI' ~ Cfi 'lHE DISK: 

1. Make copies of JDIH SIDES of the disk. with no errors on them. 

2. Load in a track/sector editor. 

3. Insert SIDE 1 of the CDP'i disk. in the drive. Read in track 14, sector 3. 
Olan]e the byte at location $20 (32) fran the value $20 (32) to the value $4C 
(76). Write the sector tack to the CDP'i disk. 'lhat's it - you're done. 

'Ibis prcqram is on the easy side, bIt not trivial. '!he boot prcqram is a 
B!\SIC progzatn called WIND. It loads in JOOSt of the other files on the first side, 
am then does a SYS 36864 ($9000). We traced the code at $9000 for a bit, then 
decided to try a I!Dre direct a~. When you suspect that siJJple bad blocks 
are bein;J used (as evidenced in this case by the 'n«) head 1'l:ump3" when the 
original is loaded), one classic technique is to look for a "Ul" carmand. Usin;J a 
JIDl'litor at $COOO, we loaded as many of the files into lIIE!IIm'y as possible. '1hen we 
fliwed out B!\SIC (c:han;Je location $0001 to $36) am hunted through the code for 
a U1 carmand usin;J H 0800 BFFF 1'Ul". Note that the carmand to hunt for an A'3CII 
strin;J varies slightly fran one JIDl'litor to another. You can also hunt for the 
same bytes in hex: H 0800 BFFF 55 31. 

SUre enough, we fourrl a U1 carmand - ~ in fact. Q1e was at $80ED (in the 
file "~") and the other at $3833 (in "~I). We looked at the one at $80ED 
first, since it was in the same file that the B!\SIC boot SYS's to. 'Ib make a late] 
story short, looki.r¥] into this code did not reveal any check for errors. We 
ocn::luded that these routines wre part of the nonnal operation of the pr:cgram, 
probably for loading and savin;J games (this is an adventure game). Fortunately, 
the other U1 ccmnanj at $3833 turned out to be the one we wre looki.r¥] for. 

'Ib find where the Ul was used, we hunted for a refererre to the begirmin;J of 
the Ul carmand: H 0800 BFFF 33 38 (rEJIIIE!I!h!r, two-byte aci:k:esses are usually 
stored in reversed order - 10 byte/hi byte). 'Ibis turned up one refererre at 
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$37E9. 8irg:>! Backing up a bit, at $3700 it oa1Verts the sector m.mtler (in the 
"Y" register) fran hex to ASCII ani stores it into the U1 0CIIIIIaI'rl. 'nlen at $37El 
it seros the U1 to the drive. At $37F6 it uses the KmNAL rootines TAIl< ($FFB4) 
am 'lKSA ($FF96) to open up the error channel (15) for inp.It (see "Alten1ate 
Kemal Rcutines" in the Aug. 85 Newsletter). '1hese rooti.nes are l\1.1Ch less ClCl1IIal 
than the usual KmNAL routines, am this prog:t:am is a good example of how' they're 
used. Next, the error nuni:ler is inp.It using ACPIR ($FFA5) , another alten1ate 
routine. If the error matdles the ale stored at $3840-41, the routine returns 
where it came fran. If not, the sector m.mtler (in tty,,) is UlCIaoent:eci am the U1 
is dale again. It keeps t:.J:yir¥J mrtil sector 16. If it still hasn't foum the 
right error, it I=W.ls its normal retmn acXlress off the stack. '!hen it does an 
Rl'S, which returns it to the PRE.VIOOS calling place. 'lhis skip; an inp>rt:ant. 
routine at $3850. We've JllJdified the code so it always returns properly. 

'!hanks (am a $50 dleck) to Alan O'Dale fran way Down uroer for the following: 

'Ihe program is ~1 IW3IC CXIIPII.m, Copyright 1983 by Frolic, Inc. 

TYPE OF ADrIiCTICfi: '!be disk contains many errors b.tt the prog:t:am ally checks for 
an error 22 on track 35, sector 4. 

1m 'ro ropy: Use any COf!:I proglaJn which can capy error 22's. 

1. IDad in a JOCIlitor at $8000 or above, such as ~. 

2. Insert the original disk am load the catpiler prog:t:aJn with L "CXJ.IPILER" ,08 

3. C2lange loc:atioo $4243 fran $42 to $40. 

4. save the prog:t:mn to a pre-fornatted disk with S "BLITZ!",08,0801,4E9C. 

5. '!hat's it - ya.t're dale! 

About all we can say for this is - it 'WOrks! '!be JllJdified prog:t:am can be p.t1: 
00 any disk; it contains the catplete OCJI¢ler. By the way, the original BLITZ! 
disk contains many prog:t:aJllS 00 it besides the OCIlpiler. 'Dle other prog:t:aJllS have 
all been scratched, b.tt many can be recovered by tm-sc:ratching' them ani then 
file copying them fran the disk (see PFM Vol. I for infornatioo about un­
scratdling files). '!be extra prograJIE awear to be cie!Joo proglaJllS for sane old 
plotter JlDdel. Mlo koows what other bJried treasure lurks 00 ya.Ir oc:rrmer:cial 
disks? 
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'Ihe program is C RH!R V2.6 (m) by Brian Hilchie. Copyright 1985 by Pro-Line 
Software Ltd. '!his is a "C" language system for the C64. 

'IYPE OF ~ct{: '!here are nany errors on this disk, especially tracks 33-35. 
'!he errors are not checked directly, however. A special process is USErl to read 
the information "1..1Jrler" the block at 34/6. 

lDi 'IO CIJP'l: Sane nithle copy prograIIS may be able to copy this disk. 

lDi '10 MAKE A ~ CIJP'l Wl'IHX1l' ~ 00 '!HE DISK: 

1. Make a copy of the disk using a 3-minute type copy program whidl OOES NO'!' p.It 
errors on the disk. 

2. You'll need a disk lIDlitor such as oov.tI:N fran DI~. If you have a 
different disk oonitor, you'll have to translate the follCMing r::RVK:.fi cxmnands 
to the proper ones for your oonitor. (see step 7 for another method) 

3. First, load in am execute oov.tI:N. SWitch over to editing drive menmy with 
the 0CXII!Ial'Xi: 08 (letter 0 , digit 8). 'Ihe 8 is the device llUIIiler. Insert the 
cmGINAL disk am initialize the drive with: @IO • 

4. Now we need to try to read block 35/6 fran the original disk. 'Ib do this, 
we'll p.It a "read" job 0CXII!Ial'Xi am the trackjsector llUIIiJers into the job queue 
of the drive. Display locations $0000-0007 with: M 0000 0007. M:Ne the cursor 
over to the first byte displayed am change it to $80 (read job). Now IOOVe to 
the last two bytes on the line ($0006-0007). Cl'lange them to $23 06 (track 35, 
sector 6). Hit REnlRN. After the drive finishes, display location $0000 again. 
You should see an $03 error return code there. '!his irxticates a COO error 21 -
no SYNC mark. Although we didn't read arrt information, this procedure has 
positioned the R/W head for our next operation. 

5. Now we want to read in block 34/6 fran the original disk. FollOW' the same 
procedure as in the last step except use $22/6 (34/6) for the track/sector 
(DCIf'T initialize the drive!). 'lhe error code returne:i in $0000 should be $01, 
whidl means no error occurred. 'lhe sector was read into b.lffer 0 at 
$0300-o3FF. Display this area with: M 0300 03FF. AroI.lr¥i location $0370 you 
should see the message "Illegal F\mction call". 

6. Renr:we the original disk am insert your copy disk. Now we're going to save 
the b.lffer of information onto block 34/6 of the copy disk. Display location 
$0000 am change it to $90 (write job code). Hit RE'IURN. Again the error code 
returne:i in $0000 should be $01 (OK). 

7. '!hat's it - you're dale. You can copy the disk rDiI with arrt 3 minute copier, 
b.lt don't try to file copy the disk. You should test your copy to make sure it 
\¥Orks. 

8. You can use the EPYX FAS'l'I£l.lW (bn) cartridge's bri.lt-in track/sector editor to 
do the above procedure too. Just read block $23/06 am then block $22/06 fran 
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the original disk. Insert your copy am write the sector to $22/06. other T/S 
editors may rot work (DI~ am cr.am M1!aiINE did rot work for us). 

Okay, you're finished, bIt what in the lNOrld have you dale? well, a~y 
block 34/6 of the original disk ooot:ains information written "urrler" the error in 
that block. By trying to read 35/6 first, the drive was left in the "con:ect" 
al:normal corrlition. Qn:;e the information in block 34/6 was read sucx::essfully, it 
could be written tack to the copy disk. 

'!he canpiler is the only program 00 either side of the disk that is 
protected. '!he tack side cart:ains library rootines, am you sOOuld copy it too 
with a 3-minute copier. 'Iesting your tackup of the first side to make sure it 
works requires catpiling a program. For those of you that aren't familiar with 
the "C" l~, here's how to test your tackup. 

First, you sOOuldn't use the tackup you just made for this test since it 
involves writ.:in;J to the disk. If sanething TNeI1t wra'g, you might have to repeat 
the tackup procedure. Instead, start by maki.nJ a 3-minute type copy of the BACKUP 
disk. Now execute the C SHELL program with: UW)": *" , 8 am RUN. We'll test the 
oaopiler by oaopiling a C program which is already on the disk. 'D1e program 
source code file is called PRlNI'.C, am it's already been oaopiled into a file 
called PRINI'.SH. 'lhis PZ:ograJU just prints a listing of a pz:ogr;mn art:o the screen 
or printer. 

Nlen you get the "$" pratpt, scratdl the canpiled version of the program 
with the C REHJVE CCIIlIIlaI'rl.: RM PRINI'.SH • You can list the disk with the oc:mnarrl 
L. Now nm the oaopiler 00 the source code with the ocmnarrl: 0:: -P PRINI'.C (if 
you leave off the -p it will pratpt you for the source,object and oaopiler 
disks). You'll see the source code listed as it is catpiled. If the copy is bad, 
the canpiler will usually freeze up at the first IF statement it CXllneS to. 'lb be 
sure, you sOOuld finish the whole canpile procedure. 

'lb do this, load. in the linker with: LINK • At the link pratpt ">", type 
in PRINI'.O am hit RElURN. PRlNI'.O is an intennediate file that was created by 
the oaopiler. Nlen it's finished reading the file in, p.lt in the ~ SIDE of 
your C copy disk with the library routines on it. Type an UP-ARIUi am hit RElURN 
to read the library routines in. Now insert the SlOCXH) copy disk (the one you've 
been lNOrking with) am press RElURN. When it pranpt:s you for a file name, type 
PRlNI'.SH. After a bit you should be returned to the "$" SHELL pratpt. 

'lb test the newly oaopiled PRINl' program, use the PRINl' oc:mnarrl to list its 
own source code. Type PRINl' PRINl'.C am hit RElURN. You sOOuld see the same code 
listed that you saw earlier in the c:arpile stage. If all is loVell, you can scrap 
the seocn:i tackup copy and just save the first one. 

'!he same procedure loVe used 00 C PCMR (tm) reportedly works 00 aoother 
Pro-Line program, WP64 (a word processor). We haven't tested this, l'lcMever. 
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'lbe p:ogIam is Qapi.mship BcJxiDJ, Copyright 1985 by Sierra cn-Line. 

TYPE OF ~ctJ: '1tIe progr;am dlecks for an error 23 on track 18 sector 18 
durirg the initial load, then dlecks for the sane error again after loadirg in 
the irxtividual boxer's info (before the fight starts). '!his makes a menmy copy 
ineffective because you would have to Snapshot every possible catt>ination of sane 
30 or lIDre boxers! 

H':M 'ID OOPY: Any progr;am capable of replcxiuc:irg an error 23 will copy this 
p:ogIam, or you can fast copy it ani place on error on track 18 sector 18 with an 
error maker. 

1) Make a copy of the original disk without errors. I rx:M use FAST HACK 'EM 
sirY,Jle or double (unprot:ect:ed) blckup ••• FAST! Beware that sane versions of 
4-MIN copy will repIcxiuc:e the error 23! 

2) Use a m::nitor that does not oc:x:::upf 'c' block (49152). ~ or LIM:If will do. 

3) !.Dad in the program GRAFX. Disassatt>le the code starting at $Cl91 (D C191). 
Olange the 0fP #$32 at $C191 to 0fP #$30. Cllarge the 0fP #$33 at $Cl98 to 0fP 
#$30. save back to disk with S"@0:GRAFX",08,COOO,C202. Use the proper syntax 
for your m::nitor, if different. 

4) Now load in INrX. Disassemble the rode starting at $C686. Olange the 0fP #$32 
at $C686 to O!P #$30 ani the 0fP #$33 at $C6aD to 0fP #$30. save back to disk 
with S"@O:INI'X'I ,08 ,COOO ,CGF7. 

5) You're <kme! 

EXPIANATIoo: 

'lbe code you changej with the JIOlitor causes the program to look for no 
error after reading track 18 sector 18, which should be true on your back-up 
disk. '!his p:ogIam is similar to several others in it's checking for a sinple 
error on the directory track. Although I figured this to be an easy p:ogram to 
de-protect (and really it is), it still had me worJdr:g on it for a couple of 
days. I didn't realize there are 'B«) separate programs doirg the error checking! 
I fourrl the error c:hecking rootine in INrX quickly, am changej it ••• bJt the 
p:og:r:am continued to 'crash'. I examined the code further to see what I'd missed, 
rut that wasn't the prOOl.em. 'lbe problem was that GRAFX also loads into the same 
area, at a different time, am does its own little check! ~ are not as 
OOIrious as you may think saoetimes! After alterirg tot:h roo:tines, the pro;Jlam 
works without errors. You might also note that a big portion of the program is in 
~IC am may be easily I£W)ed ani LIS1'ed. 

P1!GE [72] (C)1989 H.D.S.,INC. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

'!he program is <XJWf'S 'laIlR, Copyright 1983, by Dat.arrost, Inc., Copyright 1983, 
Farm, Licensed by Dataoost. 

TYPE OF IroI'ECI'ICJf: '!his program will check track 02/sector 09 for an error 23 
arrl track 02/sector 10 for an error 20. If present the program will load 
nonnally. (Notice that this program will check t.\\'O (2) bad blocks!! '!hey make 
your readjWrite head beat twice against the em stop. Can you believe that?) 

I£M '10 roPY: Make a CIJfJY of the disk and place an error 23 at track 02/sector 09 
arrl an error 22 at track 02/sector 10. You may also use one of the newer CIJfJY 
progrmus that will place the errors for you. 

1). IDad the program fran the original disk with I.£W)": *" , 8,1. 

2). cnce the prog:r:mn is running, insert your cartridge-basErl machine language 
IIDJ'litor with the cartridge switch off. You may also use the cardcx> 5 
expansion board with the left switch on. Reset your conp.rter with the 
cartridge switch off. 

3). You should now have the familiar blue screen, shovJing 30719 MSIC BYTES FREE. 

4). Now tum on your cartridge switch (cardcx> - right switch) arrl hit the RE.:S'K.m: 
key. You should now be in your cartridge IIDJ'li tor. 

5). since \Ne had to use the "back door" for this program, \Ne naJSt now find an 
entry point. '!he best place to start is a store (srA) to torder (0020) or 
l:acJtgrourrl (0021) oolor. We will use the hunt cxmnarxi to begin our search. H 
0800 7FFF 80 20 00 arrl press return. six merrory locations will be returned by 
the conp.rter. 

6). We'll use the first location $0918. When \Ne scroll ~ this section, \Ne 

find stores to torder arrl background. '!his spot looks promising. Let's give 
it a try. 

7). since \Ne have to load (I.lll\) something before \Ne can store (STA) it, \Ne will 
begin at $0916. Use G 0916 to execute this section. As you can see, \Ne are 
back in the game. 

8). We will now save out the code to a fonnattErl disk. Repeat steps 1-4 to regain 
control of the prog:r:mll. cnce you are back in the cartridge IOCIl'litor, save the 
code with S "aEAN'S 'In¥ER'', 08,0800, 7FFF. To utilize the program, I.£W) 

"aEAN'S 'KMER" ,8,1 and activate with SYS2316 (HEX 0916), or write a boot 
program to activate the program for you. 

9). YOO'RE InIE. 

Let's do a little JIDre investigatirq with this program. Repeat steps 1-4 
with the original disk. cnce you are in the cartridge rronitor, load arrl execute 
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HllDf, tl'lroI.gh the lD'litor with, G COOO. TUrn off your cartridge switch an::l 
rem:we the cartridge JOOJlitor. Usin;J the I oanmand, scroll through the code at 
$8000. You will see a CBtBO. 'Ibis is usually the first place we look. for an entry 
point. 'Ibis usually means that the program will enulate a cartridge start. 'Ibis 
is a CBfSO with a twist. 'As you have learned fran the P.P.M. an::l the NEH3LEITER, 
the wann-start vectors are located at 8002 an::l 8003. 'Ibis would make our startin;J 
address $8009. Let's execute this CXlde with a G 8009. NoIN reset you carp.rt:er, as 
described, arrl examine the code with the I oanmand. 'As you can see, there is 
not:h:i.r¥J left to interpret. Olr ptogram code has been replaced with BRI{'s. 'Ibis 
was the p.11:lXlSe of the code at $8000. 

Wl'E: J::X:W'T GIVE UP AFl'ER OOE DEFFAT! VIcroRY MAY OOLY BE A F.&1 BYTES AWAY. 

'!he program is ~ il, COpyright 1985 by Q-R&D. 

TYPE OF ~OO: 'Ibis program uses different types of non-st:aroard formatting 
as well as half-tracking. 

1m 'IO CDPY': 'Ibis disk is very difficult to copy; we CXlUl.d not fim a copy 
ptograJtl which would 'WOrk consistently. 

1m 'IO MAKE A w::IU<l1«i ropy WI'lHDI' N.fi ~ 00 '!HE DISK: 

1. '!he original disk contains 't.ercplates' which are used to copy different 
prograns. '!be 'teq>lates' are not in files, 1:ut are stored on tracks 1-17 in 
various non-stardard ways such as 00 half-tracks. '!he first thing to do is 
make a copy of the original disk, usin;J Copy-Q II to copy itself. 'Ibis copy 
will not 'WOrk, b.Jt the 't.eDplates' will be copied oonectly. We'll roodify the 
Copy-Q II program and p.It it on the copy disk. with the tenplates. 

2. We need to mark the first 17 tracks 'used' in the !W{ so when we add the 
Copy-Q II program it will not use these tracks. !.Dad a track arrl sector editor 
and :rim it. Read in block 18/0 fran the ropy disk. <llarge bytes $04-47 to all 
$OO's. If your T/S editor has an ML lD'litor, you may prefer to use its 'fill' 
oanmand to change these bytes. write the block back out to disk. Exit the T/S 
editor back to nonual. BASIC. (Note: bytes are IlUIIiJered starting at $00, not 
$01) 

3. load a lIDIlitor at $8000 or higher, suc:h as HllDf, b.Jt do not execute it. 'IyPe 
'NEH' • 

4. Insert the ClUGINAL disk an::l type J.£W) "MEMJ'I, 8 After the nenu loads, type 
RI(E 2931,96. 'Ibis p.rt:s an Rl'S at $OB73 in place of JMP $0900. 

5. NoIN RUN the nenu program. 'lhe main program will load in about 30 secxnjs, b.Jt 
the Rl'S at $OB73 will cause it to crash. You'll still be able to enter 
CXIIIlIaJ'lds, however. 
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6. Execute your IIDllitor, which should still be intact. 'Dle Copy~ II progIam is 
00IrI in ltIE!IIDry at $OSDO-3FFF. We'll preserve a small section by transferring it 
up in lIlE!IlDIy: T OSOO OSOF 4010 

7. Next, we'll write a small piece of ML to transfer this JDeIIa:Y back TNhen. the 
PW9Caat executes. AsserIble the follOftiing code at $4000: 

4000 IDY #$OF 
4002 ~ $4010,Y 
4005 SEA $OSOO,Y 
400S DEY 
4009 BPL $4002 
400B JMP $0900 

S. Now we need to IUt the B1\SIC statement 10 SYS 163S4 at the begiming of the 
ptogt:aat. 'Ibis will jl.mp to oor transfer rootine above ($4000=163S4) am allow 
us to execute the program with a RUN oc:mnarn. Type M OSOO OSOF am enter the 
follOftiing bytes: 

:-osoo 00 OD 08 OA 00 9E 20 31 
:OS08 36 33 38 34 00 00 00 

9. Insert the ~ disk am save the progIam with 
S "@0:CXlPlC~",08,0801,4020 

10. '1hat's it - YQl're dale. '!he ptocp:anl can 00IrI be I£W)ed am RUN like a B1\SIC 
ptOglam. 

'Dle prtg%dJll is axJflJXIfi'ro SIUDDIf, Copyright 19S5 by Activision. 

TYPE OF ~CN: 'Dle disk is heavily protected with oonstan:iard formatting. 

}Dg '10 CXlPlC: sane of the new parameter copiers can make an archival bicJrup of 
this disk. 

1. Make a copy of the disk with a copy program that doesn't pJt errors on the 
disk. 

2. mad in am execute a track/sector editor. 

3. Read in track 17, sector 7 frall the copy disk. 

4. Qlange the follOftiing bytes. Note: byte locations in the sector are l1UlIi:leted 
st:art.inJ with $00 as the first byte. 
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I1X'ATICfi 
$2A 

C1 

aw«;E'ID 
$BB 
80 

5. save the block tack out to the disk (at track 17, sector 7). 

6. '!bat's it - you're done.! 

'!his exact same set of dlanges will 'WOrk 00 several other Acti visioo 
program;, such as F'IR'JlK:RKS cnl~Cfi SEl'. 'lb tell if these cl1im:Jes might work 
on a particular pt'cgtam, look for the same code in block 17/7 as on <XXJN'lIXl'1N. 
Make the cl1im:Jes given above am try it. '!he code might also be located in a 
different block. 

'!he program is CR!M'IVE FIlm (m), Copyright 1984 l7f creative Software. 

'!here are at least two versions of the protection scheme for this I>l:cgtaJlI. '!he 
newer version has two files called I..O..l!DER am Xl. If yours has tTNO files called 
CF am TI, you have the older version. We'll cover both of them, starting with 
the newer, JOOre int:erestinJ one. In fact, the new version is such a good learning 
tool that even if you don't like the datamse prop:ant itself (a distinct 
possibility), you shoold bly the disk for the protectioo scheme. 

HIlI VIRSICIf: 

TYPE OF ~Cfi: '!he original disk contains special information written with 
altered density on track 36. Also, the protectioo code is en::rypted. 

II:If 'ID ropy: sane of the new nil:ble copy ptug.taJllS that can handle altered bit 
density am extra tracks will work. 

II:If 'ID MAKE A w::RKIH; ropy WI'lID1l' ~ Cfi '!HE DISK: 

1. Fonnat a new disk with the name "CRFATIVE FILER" (any ID will do). 

2. !Dad a track/sector editor anj run it. 

3. Read in block. 18/0 fran the NEH disk. Cllarge byte $50 fran $13 to $12 anj byte 
$52 fran $FF to $F7. Write the block. I::8ck out to 18/0. 
(Note: 1:7jtes are I'lllIIiJered starting at $00, rot $01) 

4. Read in block 20/11 fran the NEH disk. C1large 1:7jtes $00-05 to $A9 FF 80 FF 01 
60. Write the block I::8ck out to 20/11. 

5. File-oopy all the files fran the original disk to the new copy. 

6. 'lhat's it - you're done. 
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'lhis is practically a 'textbook' protection scheme, TNell ~ exatnini.rg in 
depth. '!here is oot:l'liIY,J startlingly new about it, bIt it does contain an 
effective custan oos rart:ine canbined with good use of encryption. If you have 
PR{ Vol. II, you'll find similar rart:ines covered there. '!he protection code is 
contained in three places: in the file "Xl", in blcx:k 20/11 arrl on track 36. '!he 
I:x:ot program "IJ::.W)ER" loads arrl executes the main protection routine "Xl" at 
$700o-74A9. "Xl" starts by altering the character set, setting scme sprite data 
arrl prirrti.m the title screen. '!hen it adds up a section of itself ($7278-BE) 
using MX (AOO WI'IH CARRY). '!he resulting one-byte checksum ($A7) is then Em'ed 
(exclusive-or'ed) with lOClSt of the rest of the c:x:de ($72BF-74A7) in order to 
decrypt it. Actually, only put of the code is fully decrypted at this {X)int; the 
rest will be Em' ed again later. 

Next, a major subroutine at $731C is called. It starts by opening up a 
rard:In access file (I) arrl reading in blcx:k 18/0, 'I:hrotJ';Jh a Ul 0CIIlIIlal'rl at 
$7489-9A. 'lhis blcx:k contains the EW( arrl disk name. '!hen the routine sets the 
blffer {X)inter to the start of the disk name, usirg a blffer-{X)inter (B-P) 
0CIIlIIlal'rl at $749B-A6. It reads the disk name into $6002-DF am then c::aIpares it to 
the name "CREATIVE FIlBR", restored at $7004-11. If there is any mismatch, the 
routine crashes. '!he routine uses the KERNAL routines LISTEN ($FFB1) , crWl' 
($FFAB) am UNLISTEN ($FFAE) to send the ''U1'' am "B-P" ~. 'lhis can be a 
fonn of protection since these rart:ines may not be as familiar as the nonnal 
CHlUJl' ($FFD2) routine. 

Having passed the first protection check, it really gets down to blsiness. 
It opens up another file to the drive, this tine specifying blffer #1 ($040o-FF). 
As explained last naJth in the article EXEX:m'ING 1541 RCm'INES, scme c::ustan OOS 
routines lIIlSt be loaded into a puticular place in menory, arrl this can be done 
by specifying the blffer # rather than letting the drive pick one for you. In 
this case, a OOS routine is loaded fran blcx:k 20/11 into blffer #1 and executed, 
all in one step. 'lhis is dale with a handy blcx:k-execute (B-E) 0CIIlIIlal'rl at 
$7054-66. Like many c::ustan OOS rart:ines, you don't have to knc7.N what this routine 
is actually doing, just what value is returned evenblally. 'lhis OOS routine is 
interesting emugh that TNe'll take a look at it arr.tW8y. Reme!Itber, this routine is 
executed in drive menory. 

'!he first thing the custan OOS routine does is disable interrupts (SEl) so 
it has total control of the drive. Next, a small routine decrypts the rest of the 
code ($0412-F1) by Em'ing it with the value $AC. '!hen the decrypted code is 
executed. It initializes the R/W electronics (JSR $0461) arrl sets up two track 
{X)inters. 'these {X)inters specify that the head is currently on track 20 (fran the 
B-E 0CIIlIIlal'rl) arrl that it TNOUld like to go to track 36 next. A subroutine at $0471 
roves the head based on these {X)inters arrl waits a bit for the head. to settle in. 
'lhis subroutine also sets the proper bit density (clcx:k speed) for the track 
being DDved to. 'lhis is a very haniy routine! After returning to the main OOS 
routine, the density is reset to the value for track 26. '!he head is rnN on track 
36 ready to read scme infonnation at track 26 density. 

'!he ptogIam code at $0432-3E waits for a syrx:; mark to oane alon;J (using a 
subroutine at $04E6-Fl) am then waits for a special marker byte, . $5C. After the 
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$5C is detected, the routine reads the next 256 bytes into drive menory at 
$0500-FF, am then 69 mre bytes into the CII1ERFI.C:M BlJFFER at $OlBB-FF. A 
subroutine in the nonnal IXlS RCM at $F8EO is called next. Recall that raw data 
fran the disk is in a special code called GCR, not in hex. '!he routine at $F8EO 
is normally used to process a header block fran disk. It converts the bytes in 
the 0VERF'l.CM BlJFFER fran GCR to HEX, saves the first hex byte (header block id) 
separately am p.rts the rest of the hex into a regular OOffer, in this case at 
$0500. After this subroutine finishes, the new cxxle at $0500 is execu:ted with a 
straight JMP. 'Ibis code leaves an $FF byte at location $01FF in drive menory am 
terminates the block-exec:ute catma1'Xl (finally!). '!he disk protection has now been 
checked - the $FF value at $01FF is the key to the protection scheme. 

Meanwhile, back at the oatpIter ••• after issui.rg the B-E COJllIll8l'd, the code 
in the oatpIter serxJs a mem:>ry-read (M-R) catma1'Xl to read the value left at $01FF 
in drive menmy. '!he value received is stored at $7OAB in the oatpIter. If this 
value isn't equal to $FF, the procp:aIU crashes. otherwise we're over the hump, and 
it's all downhill fran here (with a few detours). '!he next part of the routine 
adds up the sectien of code fran $731C-74A4 (usim AOC) to get a one-byt:.e sum 
($80). 'Ibis value is used to EDR b.o sections of code, $72BF-744B and 74A5-A7. 
'Ibis is interesting because all of this mem:>ry was already EIR'ed earlier. '!he 
net effect is to finally decrypt the areas $72BF-731B and $74A5-A7, and 
RE-:JlN:lffiT the rest of it! At this point, we have came to the end of the major 
subroutine. We retum back to the main routine at $72BF, an area which was just 
decrypI:ed. 'Ibis last sectien of code looks a little involved, b..lt it sbtply loads 
in the files "aDE" , ''MA'IH'' , "BCDF" am "GUGO" at their normal locations. 
Finally, all open files are closed am the b.o bytes at $8000-01 (cartrickJe cold 
start vector) are used as an irxlirect vector to start the main program. 

'1b SUlllllarize the protection method, the disk name is checked am a custom 
IXlS routine is execu:ted which leaves a key value in drive memmy. We take care of 
the disk name in step 1 of our directions for removing the protection. '!he rest 
of the steps are concemed with the B-E routine. In step 2, we m:xti.fy the IWI to 
mark block 20/11 as used, so the regular files \¥O!l't wipe it out. '!hen in step 4, 
we put a short routine into 20/11 which simply stores our key value into drive 
mem:>ry am returns. '!he disassatDly of this routine is: 

0400 A9 FF I.Dt\ #$FF 
0402 80 FF 01 Sl'A $01FF 
0405 60 RTS 

'Ibis routine replaces the custom IXlS routine, and thus makes the special 
data en track 36 unnecessary. After copyim the regular files you are all set. 
other files can be adjed to this disk safely, as long as you dcn't validate the 
disk. 

TYPE OF ~~: '!he program checks track 2, sector 0 for an error (any). '!he 
disk. name is also checked. 
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lUi 'lO COPY: USe 8l1Y ccpy pr:ogl:am which can copy errors, such as Qlniclcne. 

lUi 'lO MAKE A l«H<ING COPY' Wl'l1Wl' mRCRS CN '!HE DISK: 

1) cc.py the disk with artj ccpy pJ:ogl:mtI which doesn't p.tt errors at the backup 
disk. You may file copy the disk if yoo prefer. 

2) load arxl nm HIM:N. Fill lIIE!IIDIY with F 0801 7FFF 99. 

3) load the protec::tiat routine with L "TI", 08 

4) Display lIIE!IIDIY with M 7070. Cl':Iar¥3e bytes $707D-7F fran $20 CF FF to $BD 54 71-

5) Display meamy with M 7127. Cl':Iar¥3e $7127 fran $32 to $30. 

6) Replace the altered routine with S "@O:TI" ,08,7000, 741E 

7) '!hat's it - yoo're dale! 

'!his progzam first reads the disk name am cc::mpu:'eS it against a prestored 
value at $7154. '!he patch in step 3 above alters the routine so that it CDIpareS 
the prest.ared value with itself. '!he pr:ogl:dlil also dlecks block 2/0 far any error, 
us~ the t.ime-horored OfF #$32. step 4 ~ it to ()fp #$30 as usual so that 
it passes at an error-free disk. '!he disk can now be file copied or have other 
files aaied to it. 

'l1le program is CD:lBIH) tw;IC, COpyright 1985 by Mimscape, Iro. 

TYPE OF PK11'EX:I'ICN: '!his disk ocnt:ains a special type of error, oot just sinple 
bad blocks. 

lUi 'lO COPY': 'Ibis disk is difficult to copy. Salle parameter copiers can make a 
'NOrk.i.ng versiat of this disk. 

lDV 'lO MAKE A N:R<I:tG COPY' WI'DDJI' ~CN CN '!HE DISK: 

1. Make a copy of the disk with a copy progIam that doesn't p.rt errors at the 
disk. 

2. load in am execute a track/sectar editor. Read in track 12, sector 6 fran the 
copy disk am change the followi.rg bytes. 

I.OCATICN 
$8B 

8D 

~'lO 
$53 

2C 

3. save the block b:lck out to the disk. 
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4. '!hat's it - you're done.! 

'!he changes given al:xwe will disable the protection check. An archival 
backup copy with no errors on it will now pass the protection check am run 
properly. 

'!he program is CRYP.ID am, Copyright 1983 DesignWare (tIn), Inc. 

TYPE OF ~Cfi: 'Ibis program check block 1/1 for an error 23. 

lKM 'ro roPY: Most copy prograIllS will copy this disk. 

lKM 'ro MAKE A KlRKING roPY WI'DDJI' ERRCES Cfi '!HE DISK: 

1. Make a copy of the disk without errors on it. 

2. Load a track/sector editor. Read in '!RACK 6, SEX:'ICR 17 am change I:7jtes $4C-4E 

fran $A9 00 20 to $4C 03 08. Write the sector back to your roPY disk. 

3. '!hat's it - you're done! 

studyirg this program posed a few problems. First of all, the code is stored 
in rarrlan blocks on the disk. We could trace the code with a track/sector editor 
that includes a lIDI'litor feature, or we could allow the program to cane into 
IllE!Ilr:>ry am reset the COIIlp.lter. Working through a track/sector editor can be a bit 
CI.Illlbersc&oo, so we chose the latter method. '!he only problem with the reset 
awroach is that the program includes a check at $8000 that erases the program 
code on reset. We can get arourrl this problem as follows: After the error check, 
the screen turns white. At this point you should hold down your RESEr rutton 
while you ground the EXRCM line with a cartridge switch (see PH{ Vol I). cnce the 
switch is engaged, release the RESEr rutten. When you are returned to BASIC, load 
am ~ HIJ.Di". 

Fran here, we just scrolled through the code looking for samethirg 
interestirg. We fCA.lJYj a U1 camnarrl at $80EO. USirg the 0 camnarrl, disassemble the 
code beginnirg at $804C. 'Ibis is where we find the files beirg prepared for the 
U1 camnarrl. At $80CA, the problem begins. '!he $FFCF KDmAL call (rnRIN) inp.Its a 
byte fran the error channel. 'Ibis value is AND'ed with #$OF, which eliminates the 
upper nil:::ble of the value. '!he new value is now p.lShed on the stack (mA) am we 
go back am wait for a REIURN character (ASCII $00). If we continue the 
disassembly through $80F3, we find a jump to $0800. 'Ibis is the tip-off. If you 
check out the code at $0800, you will find that it has been altered.. '!he first 
byte was altered. by our reset, tut the rest was done through the program. '!he 
code at $8000 has also been changed. '!he first good piece of code is a JMP to 
$0803. '!he original code at $0800 cxmtained a JSR to $8000, where the start-up 
message was checked am a rebm1 was executed. Fran there, it junp;; to $0803 
where the program continues nonnally. 
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It tums cut that we can skip the error rooti.ne entirely by slippinJ a JMP 
$0803 directly into the <:X)de. we will insert that junp at $804C, which is where 
the error rooti.ne begins. Easy solutioo except for ale slight hitch. 'As we 
pointed out earlier, the ptogram is stored in raman blocks at disk. (No one said 
it ~d be easy). '!he next step is to dig out yoor track am SEctor editor am 
read. in each block of the disk until you fim the U1 (or write a BASIC ptograln to 
do this). You will fim this <:X)de at track 6, SEctor 17. Now you lII.lSt locate the 
beg~ of the error c.hecki.rg rooti.ne, which will eventually be stored at 
$804C. '!his section of code begins with $A9 00 am nay be fourrl at byte $4C in 
the sector. '!his is where we inserted the JMP $0803 in step 2 of the tmprOtectiat 
procedure. 

'!he ptogram is IBZIHUII, CX>PmIGHl' 1983-84 ACl'IVISIC»l. 

'1YPE OF EmI'.I!Cl'IC»l: '!his ptogtalll checks track 18 SEctor 9 for an error 23 
0fEX:!KSr.I( ERRCR IN DATA. If this error is pr-esent, the progIam will run properly. 

:tDi 'lU roPY: Copy the disk with any good copy ptogtam am place an error 23 at 
the disk at 18/09. You J'JBY also use a nil:Dle copy progIam am let it IUt the 
errors 00 for yal. 

:tDi 'lU tw<E A ~ roPY WI'llDJl' ERR:RS C»l '!HE DISK. 

we will OOI'l'bine many of the techniques illustratEd in the P.P.M. to unprotect 
this ptogtam. '!he prd>lems we will encnmter are as follo;vs: 

PRCeUMS: 

1) • Getting past the error checking. 

2). '!he ptogtaJn resides in cartridge IIlE!IImY, prcxtucirvJ an auto-start am 
preventin;J a oormal reset. 

3). A portiat of the progIaJU resides umer basic. 

SOllJI'IC»lS : 

1). let's get past the error protection first. I£W) am RUN the ptogtaJII. With 
your cartridge switch (P.61) off, insert your cartridge J:ased nac:hine 
language lDlitor. Reset your oatpJter with your switch off. '!his will return 
us to basic. RenDve your cartrici,Je lIDI'li tor . 

2). I£W) am execute ~ with SYS 8192. 

3). usinJ the M c::x:mnarrl, go to location 0001 am change the 37 to a 36. '!his 
will flip cut the lBsic interpreter, allowin:j us to acx::ess the cxxle 
umemeath. • :0000 2F 36 20 3E 32 00 23 00 
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4) • S "D:EX:'.A'IHLCN", 08 , 8000 ,C400 

5) • :rJ::lM)"DEX::A'IfIU:N" ,8 , 1 

6). Press RJ!S'ltm: to activate the prog:r:a:m. 

7) • YOO'RE IX:m:. 

'!his is a good time to explain the function of the non-maskable interrupt 
(Nm:) • '!here are three types of interrupts: IRQ (interrupt request), Nm: 
(l'lOJ"HlIaSkable interrupt), am the BRK (break instruction). 

'!he interrupt vector goes about it's work sixty times a second. Anong it's 
chores is upjatin:J the cloc::k., c:hec:k:irg the RUN/SlOP key, handlin:J keytoa.rd inp,zt, 
am other functions necessary for the proper functioning of the carp.zter. With 
proper preparation, we may ~ the interrupt vector so that it will suspeOO 
normal operations am t..Ork on the task we request. SUch a request \olOU.ld begin 
with SEI (set interrupt disable). 

'!he BRK (break) instruction will also suspeOO the interrupt vector. '!his 
.inst:rl.r=tion is normally USEd to deWg machine lar¥Jl.lage routines. 

'!he NMI is the function that concerns us in this proglatll. Q1 the VIC-20 am 
catm:ldore 64, the Nm: is USEd for the RJ!S'ltm: key am for RS-232 calIII.Ulications. 
When the RJ!S'ltm: key is pressed, the carp.zter will suspeOO operations am proceed 
to the warm-start vectors stored by the programmer. '!his is wily TNe are able to 
interrupt games stored in the cartridge area. Upon power-up or a system reset, 
the catp.I1:er will check the cartridge area (8000). If the <:::IM80 is present, the 
catp.I1:er will divert the program to the vectors (ent:r:y PJint) stored there. 
Remember, the first b.u vectors are the cold start vectors am the next b.u are 
the warm-start. Remember also that these addresses are stored in reverse order. 
'!he warm-start vectors are USEd when the RJ!S'ltm: key is pressed. 

In DEX::A'IHLCN, a wann start is provided through the program. With LIK.:N 
activated, let's take a looK at $8000. 

Cold-start warm-start <:::IM80 
55 80 69 80 C3 C2 CD 38 

If TNe load in our unprotected version of the program am enter SYS 32873 
(HEX 8069), TNe will enter the warm-start vector. Fortunately TNe do not have to 
rementer the address, because the RJ!S'ltm: key will divert us to this address 
through the Nm:. 

'!his is why TNe had to use our cartridge J:ased machine larguage oonitor to 
interrupt this program. When TNe insert the cartridge oonitor am perfonn a reset, 
the ptog:r:atn senjs control to the cartridge. With the switch off, the ccmp..zter 
recognizes that a cartridge is present, rut will not perform the auto nm until 
the switch is turned on. When the cartridge is renrweci, the original program code 
is intact. 
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Arother way to defeat the CBMBO is to seardl the disk for the CBMBO am 
c::tlan}e ooe of the bytes ( i. e. c::tlan}e the ' 8' to ' 0' ) • \bm the reset b.rttal is 
pressed the 0CIIp1ter will reset mrmally. All five bytes of the CEl480 lIIlSt be 
presetlt in order for oart:rol to be turnErl over to the vectors. Rementler to 
c::tlan}e the CBMBO tack to mrmal before savirg the ptcxp:aJa to disk. 

\'ben nm, many progIaJlS will alter their code to check the error channel. 
'!bey will then store these values within the progIaJa. If the correct value is 
mt foorxl, the program will mt execute properly. 'D1ese progI'aJIS are a bit mre 
difficult to unprot:ect, blt with a little effort the result is the same. 
ProgJ:aJIS of this type beocme easier as we gain experience ~ with them. 

'!he followirg was su1::Jnitted I:¥ a newsletter sub:lcriber: 

'!he ptCXP:aJa is IHSIIE 'lHB <XIIIJlCIm 64, 1EVBUP-64, 4.0 versial, FRENCli SIU<, 
CXlpyright 1983, J:kJn French 

TYPE OF ~(J{: '!he disk CXJI'ltains an error 23 on track 2, sector 2. 

}I:M '10 00Pll: Use any copy progIaJa that can copy an error 23. 

}I:M '10 MAKE A N:R<I!C 00Pll Wl'1HXJI' l!RRCm (J{ '!HE DISK: 

1) COpy the DE.'VEUP-64 (0-64) disk with a copy progIaIO that will mt create 
errors. (I used the three minute copier that is 00 If1!J Di -sector disk.) 

2) Us.in:j a good track/sector editor (I used cu::m: this time in the HEX node) 
select track 19, sector O. When you have selected this track am sector, look 
for two side I:¥ side 86's. If you are us.in:j c:r.am, the first 86 is located in 
row B, col\Dll'l 8, am the seccni 86 is located in reM B, col\D11'l 9. C1ange the 
first 86 to 84 am the seccni ooe to 85, then save the sector tack to disk. 

3) You're dale! Neat trick, cb1't you think? You just changed an erx:::rypted 23 
to an encrypted 00. 

CXHoIENl'S: Q1 the original disk, they look for an error 23 on track 2, sector 
2, am if they fail to fim it they crash the program. '!bey were very devious in 
hidirg their error check routine. First they give you a garbelged up directory so 
that you can't load a couple of files for inspection. Q1e of these garbelged 
files is an encrypted file cont:aiJlin1 the 23 error check routine. '!he rest of 
the COfIIIIeI'rt:s will pertain to one of the methods that can be used to locate the 
error 23 check routine so that it can be JOOdified as it was in the '}I:M 'lO' 
section above. 

1) List the directory fran your JOOdified D-64 disk. We will be JOOdify.in:j this 
disk sane mre before we're 1:h.roI.¥3h. You will mtice that there are three or 
four lines of ga:rtJage followirg program ''D''. 'D1ese lines will be :mdified so 
that we have two prog.rans, ale named "BA" am the other "AB". 
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2) Usin1 your track/sector editor, locate the programs named (in hex) "9300" & 
"0093" 00 track lS, sector 1. Now change "9300" to "4241" anj "0093" to 
"4142" ar:d save the sector back to the disk. Now list your directory again. 
'!he gartlage is gone am you have pt'OglaJDS "BA" & "AB" in its place. But now, 
you cannot load your pIograDl anynm-e. en wll, that's life. Next w will 
attack autctx::xJt "0". 

3) You will need a lIDlitor program to play with the autctx::xJt. I use a oodified 
''MI~I that is contained on "SYMOOL MASTER" by Schnedler Syst.en5. '!he 
reason for this is that it has a oouple ~ op:; that allow me to find the 
startin1 am eOO:i.rY;J actiresses of programs on disk without loading the programs 
into the caIp.Iter. 'Ibis way I can determine whether I want to use an offset 
when loadin1 a program with my lIDIlitor. Now load autctx::xJt "0" with your 
lIDIlitor using an offset of $12A7. '!he boot rmmally resides at $02A7-$0303. 
(Etlitor's rtte: "SYMOOL MASTER" is the excellent synd::lolic disassanbler we 
discussed in the April issue. It's almst ~ its cost just for the MICKJoO' 
lIDIlitors inclWed. For those of you who don't have a lIDIlitor with the offset 
load feature, siDply load in "D" am transfer the code up in JIIE!J!OrY with T 
02A7 0303 12A7). 

At locatioo $12B7 change F7 to FA. 'Ibis is done so that w 00 1cn:Jer look 
for old "0093", l11t for the new name "AB" that w are goin1 to locate startin1 
at address $12FA. CllarKJe actiresses $l2FA fran 00 to 41, $12FB fran 00 to 42, 
am $12FC fran 00 to 41. Now transfer your pIogIaIn to its rmmal IllE!OOrY 
location with T 12A7 1303 02A7. Save the new "0" to your disk with s 
"@0:D",OS,02A7,0304. 

4) Now for the final c::har¥Je, w will oodify program "AB" so that it will look for 
am load "BA" instead of "9300". Usin1 your naritor, load "AB" am change the 
values at $70AS to FB & $7OAA to 02. 'Ibis change forces "AB" to look back in 
our oodified autoboot "0" for pIogIaIn "BA". Save this no:lified "AB" to disk 
with S "@O:AB" ,OS,6~,S1D5. During actual operation, "AB" is loaded into 
xoom::ny startin1 at $AC00. You now have a ~ copy that is error free ar:d 
has a clean directory. 

5) I guess a few oarllleuts are needed about the eraypt:ioo mentioned. in the ''IDf 
'ro" sectioo where we changed a couple bytes to oodify the error check routine. 
You will need a reset switch to see what is ha~ durin1 the next few 
step;. 

(a) load a lIDIlitor that resides at address $5000 or greater. 

(b) Now load ar:d nm the original D-64 disk. 

(c) Push the reset switch when the disk drive head starts to b.mp. 

(d) Activate your lIDlitor am change address $OSOl fran 00 to 43 and $OS02 
fran 00 to os. Deactivate your nvnitor. 
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(e) Type LIST am hit RElllRN. \UnA!! We have a l:Bsic prog:r:am. Am what is 
this at line 2? Why it's our old friem, the error 23 dleck routine. 
Olarqing the 23 to 00 at this stage of the game does you ]'X) good because 
there's ]'X) way to save old "9300" back to the disk. Even if you c::han:Je 
the naJ\E! am make ather c::han:Jes to the directory am "0093" to harxile this 
new name, the next time you nm the program it will crash. 'Ihe reason for 
this is that the decrypted ptogIalll that you saved has been decrypted to 
gartage. Yes, this woold have TtIOrked if you had fourxi the decrypt:or am 
JOOdified or bypassed it. 

(f) cne JIDr'e thing before I fade into the~. Activate your naritor 
again. look at aaresses $08BS & $0800, am you will see 32 & 33. '!his 
is our error 23 check. NcM load "BA" am look at these same addresses. 
You will see old 84 & 85 that ~ aXle a pair of 86' s. Bye, for now. 

'!he follCNirg was subnitted l:7j a newsletter sul:Ecriber: 

'!he ptograJn is DEnlld Ddt's Pl..a:ygJ:'a:n!, Copyright 1984 Sierra Cl'l-Line Inc. 

TYPE OF ~Qf: '!his ptogIam checks for an error #23. '!he main prograIIl also 
Cla'lSists of user files. 

lUi '10 a:>PY: '!his ptoglam is easily copied with any good copier capable of 
reproducing error 23's. 

1. Make a copy of the disk wit.l'loot any errors. 

2. IDad a track am sector editor am read in sector 17/6. 

3. <llan}e l:7jtes m.mi)er 86 & 93 to $30 (these represent two oanparisons for 
error #23). 

4. Save this revised sector back to the copy disk. 

Alt:l'n¥;Jh this procedure will give you a working a:/fIY, you still have the 
anooyin;J preseooe of user files wah prevents you fran saving ather prog:r:ans a'l 
the same disk. Unfortunately, resetting your catp.Iter after the game is loaded 
clears important data. '!he solutia'l lies in the file called "lWmm" wah has a 
curioos hiaBl feature. Do the follCNirg: 

1. IDad "BANNER" fran theJOOdified copy. 

2. 'tyPe Poke 10698,32 ('!his c::han:Jes the starting aatress of the main program fran 

$3000 to $2000). 
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3. 'lyPe SYS 8192 ('!his activates the "BANNER" file). 

4. After oc:mpletioo of the load, the prog:t:am will save itself!! 

5. After CCIIpletioo of the save, load your track & sector editor to change the 
name of the NEH file fran $00 (one hex character) to whatever you like. 

Amazingly enoogh, the original progzam contains the code to save itself rut 
as a single file! Just goes to shcM that sanetimes it pays to look a little 
farther after you've done the sillplest break. You rtJiI have a 178 block file of 
the original with a starting address of $3000. You may want to write a boot 
progrmn to load the file am start it with SYS 12288 (= $3000). 

'!he prog:t:am is EltSY scmP.l', <DPYRIGHl' 1982 BY PREX::ISI~ ::DF1WARE LID 

Tl(pE OF ~~: '!his prog:ram will check '!RACK l/SEmtR 0 am 'lRl!CK 35/SEmtR 
1 for an error 22. 

fDol 'IO MAKE OOPY': Copy the prog:ram with arrt good copy prog:t:arn am place an error 
22 00 track l/sector 0 am track 35/sector 1, or use a copy program that will 
place the error for you. 

fDol 'IO MAKE A ~ ropy OF '!HE P.RX;RAM WI'IKUI' ERRrnS ~ '!HE DISK: 

'Ihere are at least three versions of this program. Two of the versions were 
suJ:m:i.tted by our users. siJx:e we were so close to our printing deadline, we were 
unable to get the infonoatioo necessary to assist you in determining the versioo 
you have. We apologize for the incaJvenience, bIt can ooly suggest that you try 
each tectmique in the hope that we have covered the one you own. Al~ we will 
present the tectmique for the three versions we have encomrt:ered here, you may 
have another. If what we suggest does not lAIOrk for your versioo, examine the code 
in the areas in:ti.cated, am try a new variatioo. 

vms:rat 1 (APPEARS 'IO BE '!HE IATEST vmsI~) 

1). An exparrler board is required for FASY scmP.l' (R). A cardco 5, or a cartri~ 
Cracker (R) will \IIOrk. Insert the exparrler board into the catprt:er, am tum 
00 the switch that activates the EXR::M line. 'lhls is switch 2 00 the ~ 
board, am is the ~right switch 00 the cardco 5. 

2). load am execute HI-fD{, with SYS 49152. Provide a clean lAIOrk space with F 
8000 BFFF 00. After clearinj the 'NOrk area, execute a reset with G FCE2. '!he 
catprt:er should say 30719 Bytes Free. 

3). load the original FASY SClUPl' (R) disk with I.C:lN) ":*",8,1. ~ the prog:t:am 
is finished loadin:J, the cx:atp.It:er will reset. 
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4). Insert a formatted blank disk into the drive. Re-enter HI~ with SYS 49152. 
With the M call1llUn at $0001, c.:haRJe the 37 to a 36. '!his will flip-out BASIC 
R:M. 

DISK VBRSIaf atLY 

5). Usirq the M ccmnand, make the follCMing c:harges to the code: 

M 8000 4B - '!his replaces the 55, ..mid). is inserted at the reset. lb!n the 
EXlDI line is ~ durirq reset, a $55 will autanatically be 
placed at $8000. More at this later. 

M 82FA FA FA - '!his c.:haRJe will NlP a lrard'l. 
M AB:9 02 
M N::sA 02 
M 8045 A9 23 80 03 02 A9 4A 85 - '!his code loads values into areas where the 

pr;ogram expects to fim them after dleckirw;J 
the IDS prot:ectiat. 

M 8040 29 85 3E 60 - '!his is the rest of the above code, aJXi a return fran 
subt'altine (Rl'S). 

C1tR1R1DGB VlRSICII atLY: 

6). '!HIS STEP IS cm.y FeR 'llDSE lH> WISH '10 lW<E A CARlRlIXiE vmsICW OF FASY 
SC1UPI' (R). Make the follCMing dlarges to the code: 

M 8000 4B - see disk versiat 
M 8000 FD - Used to switch in the BASIC R:M for cartri~. 
M 80lF ~ - SWitches in the BASIC R:M 
M 80BS FF CF - Transfers the BEEP SOl.D'rl to $CFFF. '!he disk versiat stores the 

beep within itself. sirx::e a cartrid;Je canoot write to itself, 
you JIIlSt charge the storaqe locatiat. 

M 82FA FA FA - see disk versiat. 
M AA7F FF CF - BEEP 
M AAA2 FF CF - BEEP 
M AB:9 02 
M N::sA 02 
M 8045 A9 23 80 03 02 A9 4A 85 - see disk versiat. 
M B040 29 85 3E 60 - See disk versiat. 

7). save the altered code fran 8000 to B66A with S "FASY sauPl"',08,8000,B66A. To 
load the progzam, type l.CW) "FASY sauPl'" ,8,1 aJXi SYS64738 to activate. 

C1tR1R1DGB VlmSICII: 

8). If you altered the code so it may be placed at a cartrid;Je, you JlIlSt ''bml" 
the code to tw:> 2764 epra1E. '!he first epran should cxntain the code ftan 
8000 to 9FFF, aJXi the secx:n:l epran should cxntain the code ftan AOOO to B66A. 
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9). YCU'RE rx:tm. 

VIRmIt 2 

In the first versioo, we defeated the auto-start through. the use of the 
cartri<iJe exran switdl. In this version, we will charge one of the bytes of the 
CBfBO to acxnIplish the same th.irg. 

1). Make a copy of the original disk without errors. If you do not have utility 
program that will change an E at 18/0 to an A, you will have to copy aI'Ol.JOO 
this block with JW:K-uP 228. cn::e you have all b.Jt 18/0, load the original at 
18/0 through. your track am sector editor am change the E to an A. Use your 
write feature to write this track am block to your copy disk. With this 
acoaIplisheci, go on to step 2. 

2). With your track am sector editor, go to track 35/sector 0 am charge l:1jt.e 6 
(dal't forget to start oount.i.m with 0) fran a B6 to a 80 (HEX KDE). 'Ibis is 
the code that will be JOOdified to a CBfBO. sane track am sector editors will 
shew this code as an inverse 650. 

3). !.Dad am execute HI~, with SYS49152. Clean-up the ~ space, with F 8000 
BFFF 00. Execute a reset with G FCE2. 

4). !.Dad the prcqzam as usual, with I.J::lN)I':*",8,1. Q10e in mem::xry, the 
CXJtpIter will reset to basic. 

5). Re-execute HI~, with SYS49152. Usirg the M 0CIIIIIal'ld, go to $0001 am 
flip-out the BASIC interpreter by chan;Jirg $0001 fran a 37 to a 36. Usi.nj the 
M 0CIIIIIal'ld, make the followirr:J dlan:Jes to the code: 

M 8004 C3 - Restores the CBfBO (CBfBO) 
M 8047 4C BO 92 
M B092 A9 4A - C1ec:kirg for the liE" at 18/0. 
M B096 4C C9 BO 
M BOC9 A9 32 - stores ASCII 2 error code. 
M BOOC 4C 08 81 
M 8110 60 
M BOCE 'IHRCO:1i BOD4 FA - Starirg FA's in these mem::xry locations reooves the 

error-c:hec1d.l. 

6). Insert a fcmnatted disk am save the code with, S "FASY SCRIP!"', 08,8000 ,B66A. 
You may now load the pr:ogr:am with, UW) "FASY SClUPl"',8,1 am activate with 
SYS64738. 

7). YCU'RE rx:tm. 

vms:raf 3 

If you have the third versioo of the program, follOW' the step; outlined in 
VER;I~ 2 to defeat the auto-start am make the followirr:J charges to the code: 
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1). Make a copy of the original disk wi thoot errors. 

2). with your track am sector editor, go to track 36/sector 0 am d1an}e byte 06 
fran a B6 to a BO (HEX MDE). Again, this is the code that will be JOOdified 
to a C'EMBO. You will recognize the code on the disk by the inverse 650. 

3). Load am execute HI-H:N, with SYS49152. Clean-up the \\'Ork space, with F 8000 
BFFF 00. Execute a reset with G FCE2. 

4). Load the program as usual , with I£W)": *" , 8 , 1. cnce in lIlE!IIDIY, the carp.rter 
will reset to blsic. 

5). Re-execute HI-IOf, with SYS49152. Using the M canma:rrl, go to $0001 am 
flip-out the &sIC interpreter by chanJing $0001 fran a 37 to a 36. Using the 
M CX'IIIIIal'¥i, make the follCMing changes to the code: 

M 8004 C3 - Restores the auto-start (CIH30) 
M 8047 4C 92 BO 
M 8092 A9 4A 
M B096 4C C9 BO 
M BOC9 A9 32 
M BOCE 1:llro1ql BOOO FA - ReIIDves error c:hec:Jcing. 
M BODC 60 - Return fran subroutine (RrS). 

6). save the code with, S "FASY SCRIPI''' ,08,8000,B66A. You may load the program 
with, I£W) "FASY SCRIPI"',8,1 am activate with SYS 64738. 

7). YOO'RE OCNE. 

'!be prograJn is IDlIDIICS, Copyright 1983, Micro-ai, IR::. 

TYPE OF ~CN: '1he program disk is littered with errors. 'Ihe program will 
dleck for an error am nm if present. 

lDJ 'IO CX>PY: Use a copy prograJn that will place the errors for you. 

lDJ 'IO MAKE A ~ COPY WI'lJDJI' ERRCRS CN '!HE DISK. 

As with the previous b.u progIaJlS, we are faced with hidjen lines. 'Ihe 
unprotection process for this prograJll is an easy one, so let's get to it. 

1. I£W) am RUN the progI'aJfi in the usual manner. When the MmU appears, chocse 
the first program am allow it to nm nonnally. cnce in l\IeJIDIy, press the 
RUN/S'IOP am RES'ImE keys. 

2. You may now save the lU'lpI'Otected program to a fonnatted disk with SAVE "&:1 
IX>I...'I..AR & CiA", 8 
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3. Repeat STEPS 1 am 2 for the other five programs on the disk. 

4. With the six p::ogzams saved to disk, TNe will now alter the menu p::ogzam so 
that it may be used without the prot:ectiat scheme. 

5. IOi&.D ''MIcro-READY'', 8. 

6. '!he lines fran 10 through 59090 cx:ntain the error prot:ectiat. M:Ne to the 
bottan of the screen so that TNe can delete these lines. Type the followirg: 

10 (RETURN) 
80 (RETURN) 
90 (RETURN) 
9999 (REmORN) 
59002 (REmORN) 
59010 (RETURN) 
59020 (RETURN) 
59030 (RETURN) 
59050 (REmORN) 
59060 (RErURN) 
59090 (RErURN) 

7. '!he menu is now unprotected am may be saved to your formatted disk urrler any 
title you wish. 

8. YaJ'RE IXJm! 

'!he p::ogzam is F-15 srRIKE EAGlE, COpyright 1984 by MicroProse Software. 

TYPE OF PIDl'EX:TI~: '!he disk has duplicate sectors 1-9 on tracks 1-3, am error 
29's on track 35. '!he prot:ection rcutine uses encryption am UOOocumented 
opcodes. 

lDV '10 CDPY: sane of the newer, better nyI:t>le copiers can c.opj this p::ogram. '!he 
duplicate sectors make it difficult to c.opj. 

lDV '10 MAKE A N::R<IN:; CDPY Wl'IH:XJI' ERR:R3: 

1) Copy the original disk with any c.opj p::ogzam which does oot p.It errors on the 
backup c.opj. You may even file c.opj the disk if you prefer. 

3) load in HDI::N. UsinJ the uadtor, load in the file cxmt:aining the protection 
rcutine: L ''TI'ILE.BA'' ,08. 

4) Q)ange IIIE!Imy locations $OEFO-OEFJ fran $52 9D Fl to $14 14 14 (erx::rypted 
NJP's) • 
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5) Qwge locaticns $OFSD-OFSF fran $DE 2F FF to $14 55 B2 (encrypted form of tDP 
~ #$4C). 

6) Replace the charged file with S "@0:TITLE.B.\",08,0801,OFFB. 

7) '!hat's it - you're dale! 

'Ibis program is int:eresti.nJ because it uses a oaIt>inatioo of prot:ectiat 
methods. 'Ihe file 'l'ITLE.B.\ CalSists of t\\O parts, a ~IC prtyIdill to print the 
title screen am an ML sectioo to dleck the disk prot:ectioo. '!he ~IC prtyIam 
calls the ML rootine with SYS 3416 at line 301. Line 301 is hidden fran beinJ 
LISI"ed, usinJ delete characters (see the P9f Vol I for a discussioo of this 
technique). To make the line listable, change the deletes ($14) to spaces ($20) 
with an ML lIDl'li tor. 

'!he ML rootine makes extensive use of urdocumes'rt:ed opcodes. '!hey are used 
imDediately upcn entry at $0058 (= 3416 decimal) to alter the rootine so that it 
junp; to $0E28 next. 'Ibis begins a process whid'l decrypts sane of the remainirg 
code am executes it. As this code executes, it decrypts several disk CCIIlllaI'D; 
ooe-t7j-cme am serrls them to the drive. First, the rootine dlecks track 35, 
sector 3 for an error 29. 'Ibis dleck is disabled t7j the patch made in step 5 
above. '!hen it loads track 3, sector 3 into the drive am reads the first l:7tte. 
'Ibis l:7jte is SUWOSed to be a $4C, so the patch in step 6 sinply replaces the 
call to CHRIN (Kemal routine at $FFCF to get a character fran the drive tuffer 
into the acx::unulator) with tDP ~ #$4C. 'l11e $4C is then stored in the oatplter's 
lIII!IImY at $DFFF, in the RAM umemeath the I/O devices. later 00 it is d'lecked 
am the program crashes if the value isn't con:ect. 

'Ihe decryptiat process used in this rootine is fairly sinple. '!he encrypted 
sectioo of mem::>ry runs fran $0E2D to $OFFB. If you want to examine the protectiat 
method, you'll have to decrypt this sectiat first. Note that the routine still 
ocntains sane urdocument:ed opoodes, so it will not disassenble ccq>letely with a 
st:armrd lIDl'litor (see the P9f Vol II for a table of urdocumes'rt:ed opcodes). To 
decrypt a l:7tte, you sinply clear the carry flag, aai 1 to the l:7tte am 
exclusive-or (:&::R) the result with the value $FF. ClearinJ the carry is necessary 
each time si.roe the aaiitiat instructiat autanatically aais in the carry flag. 
'Ihe follOlNiIg piece of code will decrypt the first 256-byt:e page of the code. 
}b:tifyinJ it so that it will decrypt the entire sectioo of code is left as an 
exercise for the reader. 

COOO IDY #$00 
c002 ~ $OE2D, Y 
c005 c:rc 
c006 AOC #$01 
COOS :&::R #$FF 
COOA Sl'A $OE2D, Y 
COOD !NY 
COOE BNE $C002 
COlO BRK 

$0E2D = starti.rg actiress 
Clear carry flag 
Add 1 to accunulator 

. Exclusi ve-or 
Replace decrypted l:7jte 
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By the way, this decl:yptioo method is also self-reversing, i.e. the exact 
same routine can be used for both encryptioo ani decryptioo. 'Ihus you can decrypt 
the code, IOOdi.fy it as you wish, ani then encrypt it again using the decryptioo 
routine. Many of the 0CDD'l, siDple encryptial methods using EXR have this 
property. See PPM Vol II for an explanatioo of encryptioo ani decl:yption 
tedlniques • 

F-15 SlRID EAGLE - tJllIl1mi: 

'!banks to Joe AUfiero of SCotia, N. Y. for the follCMinJ informatioo. 

'lbel:e are ~y different versialS of F-15 00 the market. If the 
DDdificatialS given last :aart:h dal't wrk for you, try this: 

1. load in ''TITLE.BA'' with H:IK:fi. Line 301 contains a 'hi<iEn' SYS 3416, which 
l1I.1St be disabled by c::hao:Jing the $9E (SYS) to an $8F (REM). '!his byte is 
located at $OBEF in the versioo that TNe have, bIt yours may be different. save 
the file back rut with S "@0:TlTLE.BA",08,0801,OFFB 

2. load in "FI5.VID". ~ bytes $7196-9D from $FF DF IX) 90 71 FO 52 20 to 
FA FA FA FA FA 4C EF 71. Again, these bytes may be at a different locatioo in 
your versioo, so hLmt for them. save the file back rut with 
S "@O:FI5.VID",08,51oo, 7EOO. 

3. '!bat's it. 

'!be program is 'JHE FACltRY, Copyright 1983, SUnl::m:st CcmrunicatialS. 

TYPE OF POCII'EX:TICfi: 'Ibis program will read 'J1Wl{ 18 SECIm 2 for the ASCII values 
of SB. If present the program will run properly. 'Ibis prog:tam awears to be 
totally unprotect:ed in its original form, bIt the ASCII SB is the program's 
protection 'key'. 

lD'l oro (DPY: COJ7f with aIrI good copy program that will copy the entire disk. 
Alternatively, a file copy of the disk may be performed ani the SB bytes placed 
00 track 18 sector 2 at bytes 149 am 150 respectively. 

lD'l '10 MAKE A ~ CDPY WI'IH:XJI' ~ Cfi '!HE DISK: 

'Its you can see fran above explanatioo the program does oot require aIrI 
errors on the copy disk. As like all other protected progLaDS there is still a 
'REY' (in this case the SB) required on the disk that is necessary for the proper 
operatioo of the ptogLam. '!be 'REY' may be anythj.rg 00 the disk. Bad blocks, 
IOOdi.fied sectors, extra tracks, track arcing, nyl:t>le oamting, density c::haRJ:!s, 
syrdlraUzed tracks ani even just a couple of ASCII bytes 00 a sector are all 
farms of protectioo 'REY's. '!be 'REY' is the required element 00 a disk that the 
program chec:ks for. Wit:b:x.It the proper key the program will crash; with the 
proper key the progLam will execute oormally. we are seeing a great deal of 
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progzans Were the disk awears oormal in JOOSt respects, yet there is still 
~ 00 the disk that is required for the proper operatioo of the prograJll. 
'1hi.s type of protectioo may be very sq:hi.sticated or very easy. JUst dCI'l't assume 
that the progIanmer is using saoe super new sdleme ~ yoo eooourrt:er this type 
of protectioo. Many times, if the progIaJll is just using the nme tesic types of 
schemes w fim a B-P (BUFFER-R>INl'ER) 0CIIIIIaI¥i used in catDinatioo with the 
protectioo sdleme. 

In this progzatU, the c:hec::1d.r¥1 is dale in the program called "SBTSCXD.\". '!his 
is a tesic program that loads in a machine larquage progzatU. UW> "SBTSXPB" am 
list LINE 600. '1hi.s is Were yoo will fim the B-P. It is calling for a d1eck of 
18/2 am looking for an SB at byte 149 am 150. 'Itle progIam will act 00 the 
result of that d1eck in LINE 15050. If the result is not equal to "SB" the 
program will be sent to a SYS that will crash the progIam. 

Nonnally w 'WOUld just c:tlar¥]e the <> to an =, bIt w JIIlSt take care to keep 
the line lergth the same so that the machine larquage program that follows the 
~IC resides in the proper locatioo. An = will leave us ale byte short in this 
line, causing the entire machine larquage sectioo to be alB byte too low. 

1. CqIy the disk with arrj good copy program that will oopy the files ally. 
Alternatively, oopy the disk with a full disk CXJpier ani with a track am 
sector editor at 'lR1!CK 18 SECltR 2, locate the SB. <llanJe to HEX JIDde am 
charge the 5342 (SB) to 0101. 

2. UW> "sm.sxx:B", 8 

3. Now LIST 15050. our task is to alter the code while keeping the line lergt:h 
the same. Many protectioo schemes written in ~IC will d1eck the lergth of 
the &sIC program to detect if the program was ta:qlered with. It is ilIp>rt:ant 
to maintain the same lergth of the progzatU ~ JOOdifying saoe ~IC 
prot:ectioo schemes. We will aa:xmplish this task b.i i.nsert.i.n} a space in place 
of the < ani dlImjing the > to an =. '!he line sIXluld raw read: 

FtR)L=1'104000:NE>rn>L:IFA$ ="SB'~SAA 

4. Save the altered code with SAVE"@0:SRTS)TJB",8 

5. YOO'RE JX.tm! 

Keep this tedmique in m.ini ~ unprotect:.irg ~IC progIans. You may even 
fim progIans that will execute a dlecksum to detetmi.ne if the original code has 
been altered. 

'!his ale is for 128 CMleJ:'S ally! 

'!he pt'OglatU is liU2l' SYSlBI 3, COpyright 1984 b.i visiart:xalics Ltd. am 
P.rofessialal SOftware, Irx::. 
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'!WE OF FK1.l'JiJ:'l'ICfi: '!be program will d1eck the disk for the pJ:q)eI' c:x::rlirvJ. If rot 
f<.1ll'Ki, the progtam will RESEr an try to reboot. 

1m 'ID COPY: '!be copy programs we have tried will rot copy this prcgr:am. 

1m 'ID MM<E A ~ COPY WI'IHX1I' ElRES ~ '!HE DISK: 

'1hi.s prcgr:am does rot d1eck for errors alOe it is in menmy. We will lIBke a 
wodd.r¥j versiat of the program l::7f savirg out the manory used l::7f the progl:am am 
mak:irg a 000t. 

1. In order to have the proper printer codes, you JlI.ISt first rtD1 the SERJP file 
inclOOed on the original disk. Follow the instructioos in ycur FLEE!' SYSTEM 3 
manual. to install the printer codes. You shoold dleck that the prcgr:am prints 
oorrectly before proceedirg. 

2. We'll start l::7f creatir¥J a 000t to load in the ~ sectialS of code we'll save 
am mJN than. Enter the followin;J: 

10 PRINr CHR$ (14) :REM:u::MR CM)E 

20 IF li=O '!HEN L=1 :IOt\D"STACK" ,8,1 
30 IA\D"F'LEElMAIN", 8 

Now save the 000t to the CDPY' disk with SAVE "FLEEl'IDJI'" ,8. 

3. PcMer-down your C128. Enter the mad:line lan:JU2lge naritor with F8 (SHIFT F7). 
Clean up the 'WOrk space with F 0100 OlCO 99 ani F lCOl 9FFF 99. Exit the 
naritor with X follc::Koled l::7f a REItlRN. 

4. Load the program fran the original disk with I.!:W)I'FS" ,8 am mJN. 

5. ~ile the main body of the progtdlll is loadirg, watch the disk drive light. As 
SOat as the light begins to flash, RESEl' to the naritor l::7f holdirg down the 
RJN/S'lOP key am then pressinJ the b.ri.lt-in RESEr b.1t:ta1. You will see the 
usual lIalitor display. 

6. '!be progxdlll code is stored in ~ 0 fran $lC01 tl'lrcuJh $BAlF. Type M lCO!. 
you'll see a SYS 7181 statement. Usirg M 89CO reveals that the progxam code 
E!IOOs at $8A1F, which is where Qlr $99's begin. 

7. save out the main body of code to the CDPY' disk with 
S "FlEEIMAIN", 08, lC01, 8A20. RslSlb!r, we always use the erId a!tiress +1. 

8. We will l'¥7N save out a sectiat of the stack, which contains the printer codes. 
S"S'l7!£l{" ,08,0100, 019F shoold 00 the trick, rut you shoold display the first 
pert of the stack (M 0100 01CX» am look for wbere the $99's erId to be sure. 

9. YOO'RE rx:tm. 'lO use, type IOlW"FLEElBX1l'" ,8 follc::Koled l::7f mJN. 
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Before 1Ne close the book en this ale, just ale lNOrd of cautiat. If you RESEr 
too late, the 'llfESNHJS will not ~ properly. C1ec:k this feature after nmning 
the bickup you just created. If you have a prd>lem, just begin again ani RESEr as 
SOCI'l as the disk drive begins to flash. 

'!HE FO'I.I.!Ji[R; PR::QW( USES A SPEcrAL TEXliNI~ 'lHAT WE FEEL CXJR RE'ADmS WIIL BE 
ESPEX:IALLY IN1'ERESTED IN LFARNIN:;!! We feel JOOSt (if not all) of oor readers can 
leam fran this protectien met:OOd. 

'!be progl:am is J.iLIQfl' SIIUIlRR n (e) 1984 by Bruce Artwick, ~ by 
SUbI£X;Ie <::xEP. 

TYPE OF marEX:'l'ICIf: '!his progl:aJll uses an error 21 en all of track 3. As the 
prograJo boots up it dlecks track 3, sector 00 for an error 21. It also dlecks 

. tracks 1, 2, 4, 5, 6, 7, 8 ani 9 to insure that there are no errors en these 
tracks. l'Ilile the check of tracks 1-9 does not take very lcn;J, it is unnecessary 
ani ac:kjs to the extremely lcn;J load time. 
~: '!his type of protection can be hazardous to your drive's health. 

1m '10 ~: Arr:l good copy prograJO is capable of oopyirg this progl:am. All that 
has to be done is to be sure that there is an error 21 en track 3, sector o. 
ALTERU\TELY: you can use SNAPSfm 64 (tIn) to make an ardti. val copy (if your 
progl:am doesn't have sourrl, sinply restart the en;Jine). ISEPIe (tIn) does not 
~ to be able to do this progl:aJO (ani similar PWylaJlS) because it ~y 
doesn't get the raster interrupt value. We haven't seen CAPItIRE yet, so 1Ne aren't 
able to test its effectiveness. 

1. Make a oopy of the disk without any errors en the disk. 

2. Use a track ani sector editor to edit track 1, sector 5 of the copy disk. 
~ bytes $08, $09 ani $01\ as follows: 

UlCATICIf 
$08 
$09 
$Il1\ 

3. YCl]'RE 1XIm!! 

CIUGINAL 
20 
48 
78 

HDIFIED 
8D 
26 
73 

Before 1Ne cover the specifics of heM this routine ~ let's just cover a 
ferN basics. '!be program uses an autOOoot that loads in a rn.miJer of blocks fran 
track 1 ani then executes that code. 'lhese blocks fran track 1 are loaded in 
sequentially fran sector 0 (stored at $7300 in the caJPIter) to sector 8 (eniirxJ 
at $7AFF in the caJPIter). 'lhe data stored en the disk is not erx::rypt:ed or 
eoooded in arrt way ani there is a direct ale to ale relationship bebNeen the 
bytes on the disk ani the bytes in the caJPIter. 'lhe code that resides fran $7300 
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to $7AFF actually does the protectioo check. It opens files, opens channels, sets 
file names, prints the U1 to the disk drive, reads the error channel, closes the 
channels, closes the files ani it does this all without performing Nrf KRW" 
calls. In fact, both KmNAL ani ~IC RCMs are fliRlE!d oo:t l7:{ this program 

'How is this possible?', you ask??? - Glad you asked - TNe're gonna tell ya. 
Re!me!IIiJer back about two nart:hs at:p (AtX;. 85 issue), we wrote a couple of pages in 
the ~ about ALTmNATE KRW" DISK lUJI'INES. Well TNe didn't just write 
this for the sake of filling up the newsletter, TNe wrote about it because IT IS 
IMPCRl'ANI'. '!hose of you that didn't read it, SfD.JI.D!! '!hose of you did read it 
are fortunate ~ to have a couple of nart:hs to lII.1ll the infarmatioo over in 
your mind. We hoped that the article stim.1lated sane tln.1ght. about alternate 
I<ERNAL routines, because this progImn uses them. 'Ihese routines can be quite hard 
to follow so we will try to give you sane help. 

First, TNe want to give you just a brief explanatioo of what you did when you 
dlanged the three bytes 00 the disk. '!be code that you charged resides in the 
CXIIplter at $7808 ani is a JSR $7848 (20 48 78). '1his subroutine (at 7848) is the 
code that actually c:hecks tracks 1 thru 9 for the proper error c::orrlitioo. If the 
disk is in its original form (error 00 track 3) this rode will ern up placinq a 
$00 at locatioo $7326. If the disk's c::orrlitioo is not in its original form, a 
different value will be placed at $7326 l7:{ the subroutine. later 00 in the 
program the value at $7326 will be checked. If it's 00 the program will nm. If 
it's not 00 the program will crash (no pun i.nterrled). All TNe did was to replace 
the JSR $7848 with the rode: STA $7326 (80 26 73). At this point in the program 
the NX'tMlIA'roR contains the value of $00 (it was just loaded with $00 a ferN 
instructions earlier). So all that is necessary is to bypass the protectioo 
entirely ani simply store the awrq;riate value where needed (l7:{ cllarginq a ferN 
bytes as oo:tlined above). By the way, the progIaIll actually c:hecks locatioo $7326 
for the proper value with a routine located under the I<ERNAL ($E56F to $E58E). 
'Ibis part of the progrmn is loaded after the protectioo check. Now em to the 
alternate I<ERNAL routines. 

'1his program is a real learning experieooe when it canes to the alternate 
I<ERNAL routines. As a matter of fact the code fran $7300 to $7AFF does not even 
use a sinqle part of the K:M chip; for its CCIIIIlD'licatioo with the disk drive. 
'Ibis code contains all the routines necessary to CCIIIIlD'licate over the serial rus. 
'!be code ~ to be a direct byt:.e-by-J:rjte re-creatioo of the necessary KmNAL 
calls. Far instance: the code at $7752 to $7763 is performs the identical 
functioo as the KRW,,'s CIaJI.' routine (located at $EDD). '!be CIaJI.' routine 
serDs a byte over the serial rus with full bJffering. '!be KRW" CIaJI.' routine 
calls a subroutine located at $ED40 wch actually outp.tts the byte. Similarly, 
the code fran $76B7 to $7721 does the identical fuootioo as the routine in the 
I<ERNAL at $ED40. varile the actual oode used l7:{ FLIGHl' SDIlI.A'lt:R is not totally 
identical byte-for-byte, the AUDU'lHM is identical. In other l«lIds, wle the 
routines are not exactly the same, the exact same functions 00 get acoatplished. 
If you wish to take a little time ani examine the code further you will fim many 
other byte for byte occun::emes. 
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lb!n you examine the code used in ptUjIaus that use alternate I<EmW.. 
rootines the best tool that you can use is a ML nonitar. It's possible to oa!p1re 
different areas of JDE!IIkllY with mst ML lIDlitors usiIq the 'c' or the 'H' 
~. In a program such as this, that totally relocates the I<:EHUU. ra.ttines, 
you will fim that many AIBlWl'E references will be d'lar¥;Jed. For i.nstarx:e, in the 
~ ra.ttines the JSR $ED40 (at $EDE7) was d'lar¥;Jed to the JSR $76B7 (at 775C) 
in the alternate I<ERNAL rwt.ine used here. At the same time the BIT $94 (at 
$EDD) was c:harged to BIT $BA (at $7752) in the alternate KERNAL rootine. Yoo!ll 
fim. that all the l:lr:aIx::hes (relative refeJ:803S) will remain the same. In this 
program you coold sillply use the 'H' oc:mDal'¥i to see if the rootines actually came 
fran the KERNAL. Dal't hunt for any code that ca1tains absolute refeJ:el03S, use 
a1l.y tlx:lse locatioos that ccntai.n relative refereJ03S or ilIplied aah'essiIq 
(branches, FHA, PIA, SEl, FHP, PIP, TXS, etc.). For instarx::e, we've told you that 
the range of code fran $7752 to $7763 performs the exact same functioo as the 
KERNAL rootine called CIror ($EDD - EDEE). In this range of code you shoold hunt 
for the three bytes of code that cart:ains the follOfrling :i.nstructioos: 

7759 00 05 
775B 48 

(relative bran::h) 
(illplied aairessiIq) 

In order to hunt for this code in the KERNAL use the follOfrling cammrl: 
H EOOO FFFF 00 05 48 (REItlRH) 

'!be locatioo returned by the hunt will be $EDE4. An examination of the code 
adjacent to loc:atioo $EDE4 will reveal the similarities that we mentiooed. 
FUrther sbxiy will sOOw that these routine actually perform the exact same jOO. 

'1hi.s ptUjIaID pose1 an especially int:eresti.B:J am enlightening look at the 
actual use of alternate KERNAL rootines. In future progranI3 we will be seeiIq 
oore of the rootines a.wear. Be sure to take a little time to examine, urderstaJ'd 
am learn fran this exa:nple. ReIri:!ailer, when we present a new oa1Cept in the 
newsletter it is because of its gror.rinq viability as a protecticn scheme. 

'!he ptUjIaJll is GM8.I'IJ!U), (C) 1986 by Developoontal I.earn.irg Materials. 

'lYPE OF ~~: Track 1, sector 1 is cbecked for an error 29. 

lDi '10 CDFi: Any good ni.l:i>ler will copy this disk. 

H:M '10 MAl<E A ~ CDFl W1'1HlJI' ~ ~ 'IHE DISK: 

1. Fornat a disk for the backup (any namejID will do). UsiIq a file copier, c:x:>r?f 
all the files fran the original disk to the backup disk. 

2. lOad in the file called "! n usiIq LOAD"! n ,8. List line 110 (the ptogtam is in 
BASIC). Cllange the ntD'Ii:Jer 29 in the IF statement to 00. 
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3. save the JID:l:i.fied file tack to the IWl«JP disk with SAVE "@O:!" ,8. If you 
don't want to use SAVE @, just scratch the file first usi.n;J 0PEN15,8,15,"SO:!" 
am then save the new versioo usi.n;J SAVE "!", 8. 

4. '!he disk will work as-is, l::l1t ale file name contains DELEl'E dlaracters 
(CliR$(20) or $14 hex). 'Ib fix this, rename the file usi.n;J: 

0PENl5 , 8 , 15: PRINl'#15 , "RO :GMOOCX=O :GAR"+OiR$ ( 20 ) +OiR$ ( 20)+OiR$ ( 20) 

'!he "XXX" w used in the new name catld be replace:i by almst any three 
dlaract:ers. '!he "!" program loads this file usi.n;J "GAR???", wch just 
specifies any six-letter name starting with "GAR". 

5. '!hat's it - you're dale! 

'!his prot:ectioo schsne is a real anadlronism! I tl:n1ght the days of a BASIC 
error check were lav;r gene, J::ut here's ale in a proglam copyrighted in 1986. Not 
ally that, l::l1t the progzanmet: has ~ly labeled it for us with a REM »> 
cmx::K FCR mRES «< statement! I was sure this was just to make you 
overoootident, to hide the "real" check farther in the program. liJWeVer, 00 
annmt of play-testing or code-traci.n;J catld tum up another check. Everything 
\tt'Orks as it shalld. 

'!he first file 00 the disk, "I.£W>ER", is a BASIC progzaxn that just loads in 
the file called "G1\RFIEID" at $00C6-o2EO. '!his file uses the "dynamic keyboard" 
technique to load the next file: a cx:mnand is p.It into the keyboard queue at 
$0277 am the rrumber of characters in the cx:mnand is p.It at $00C6. '!he cx:mnand 
that gets p.It in the queue is SYS680:RUN. '!he SYS 680 executes a machine l~ 
routine at $02AB (which equals 680 decimal). '!he ML routine just loads in the 
BASIC prograxn "!" am returns. '!he "!" file is executed by the RUN cx:mnand still 
in the queue. 

In line 30, the "!" plCXJtam disables the disk drive's head "bmp" (see the 
o::t. 84 Newsletter). '!his is \1ERYst.rarge since an error 29 is the ale error that 
does !C.l' cause the head to "bmp"! '!his was another t.hi.n;J that lead me to think 
there might be a secc:ni prot:ectioo check (sector 1/16 00 nrj disk. did show an 
error 20 with am error scan utility - the rest of track 1 is all error 29's). 
'!he error 29 at sector 1/1 is c:hecked usin1 a ''Ul" cx:mnand. If the error is !C.l' 
foorrl, the program cold-starts BASIC with a SYS 58260 ($E394). If the error IS 
foun:i, all the progzam does is load a file usirg the name "GAR???" (see above) 
am RUN it. In fact, if you just load ''GAR???'' am RUN it, the prcglam seems to 
lItUrk. Just to be 00 the safe side, tl'nlgh, w've left the boot process as close 
to the original as possible. CUr dwge in step 2 just reverses the results of 
the error check after the ''Ul'' cx:mnand. 

'!he program is GIIE Versial 1.0, copyright 1985 by Berkeley Softwrks. 

TYPE OF PRJl'Iim'!af: Track 36 is c:hecked far three particular GCR bytes. 
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II:l¥ '10 OOPY: No ni1i:Uer lIIIe tested ~d make a duplicate of this disk directly. 
1brIever, the latest Fast Hack' em parameter disk has a parameter to reprcrluce the 
protect:iat at track 36. 'Jll:is means a backup COf1':l made with Fast Hack'em will 
still be protected. 

II:l¥ '10 M.\KE A ~ CDPl{ Wl'DDJI' ERIUtS (If '!HE DISK: 

1. Make a COf1':l of the disk with no errors at it. 

2. IDad in a track/sector editor. Insert the CDPl{ disk in the drive. 

3. Read in track 1, sector 11. ~ the l:7jte at positiat $FO (240) fran $00 
(13) to $52 (82). save the sector back. rut to the CDPl{ disk. 

4. '!hat's it - you're dale. '!be disk can be copied with art:! whole disk copier, 
1::ut lDI' with a file copier. It JIL1St still be loaded fran a 1541, 1571 or 
"1541~late" drive (sor.r:y, no MSD's). 

'!he first file loaded is called "GEnS". It loads into the stack area, at 
$0110-0205. Like JOOSt autoboots which use the stack method, it fills the last 
part of the stadt with $02 l¥tes. 'Jll:is causes a junp to $0203 when the l.CW) 

rootine finishes. '!be code at $0203 then junp;> to $0123, which starts the boot 
process. '!he code at $0123 siaply sets screen oolors arrl loads in the next file, 
''GEnS BX7.I"', at $1000-1463. '!hen it juDp; to $1000, which i.JImediately junp;> to 
$106C. '!be code at $106C decrypts the rest of the file, starting at $1086, by 
ErR'irg (Exclusive-CR'in]) eadl l:7jte with the value $27. 'lb see the decrypted. 
code, load in ''GEnS fnJI'" with a lIDlitor. ~ the l:7jte at $1086 fran $5F to 
$27. Now execute the decryptim routine usirg G 106C. In a flash you'll be 
returned to the lIDlitor. ~ did lIIIe do? DisassE!IIDle the code starting at $1086. 
'lbere you'll see a BRK :instructi.at ($00 l:7jte). 'Jll:is is what pqp:!d us back. into 
the lIDlitor after the code was decrypted.. '1he $27 l:7jte 'WE! ~ at $1086 was sinply 
the en:rypt:ed fcmn of $00 (the $5Fthat was there originally was an encrypted 
$78, SEl). See PAl Vol. II for chapters 00 encrypti.at ani autoboots. 

'1he decrypted. ocxle prints a screen message, usin] rcuti.nes at $11C5, $11E4 
arrl $11FD. '!hen it sets thin;J; up for a fast load routine. '!he fast loader 
requires a custan ocs routine in the drive, which also i.rx::ludes the protection 
c:heck code. At $10ES, the ocs routine is sent to the drive, us.irg rcuti.nes at 
$1227 arrl $1246 to perfcmn M-W (:lIlE!Il¥:lZY-write) 0CIIIIIaI'D;. After the routine is 
sent, it is executed via an M-E (lIIE!IImy-execu) ocmDIUJd. ret's leave the 
fastload,lprotectioo routine alate for a minute arrl see what :tl.awens next in the 
0CIIplte.r. 'lb lU'Derstand it 'WE! have to det:a.tr into a special feature of GEnS. 

GEnS has its own c::ustan file type called Variable Iergt:h IrJdexed Relative 
(VLIR). '!bey show up as USR type files in the directmy. Normal files (i.rx::l~ 
USR ani REL types) are oa!p)Sed of a chain of sectors linked together, with the 
first link stored in the directmy entry. A directmy entry has many unused l¥tes 
in it, 00wever, arrl GEnS uses the extra l¥tes to store several nora starting 
links. 'Ibis alla.'S VLIR files to be o:::JIIXlSed of several different parts, each ate 
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an i.mepeJrlent chain of sectors (this is ~ a nonnal file copier \<,U)'}'t copy 
them) • 

'!he file "GEnS KERNAL" is loaded next via the fast load routine. It's a VLIR 
file with three parts, loaded at $9000-9FFF, $COOD-CFFF am $D080-FFF7 
respectively. At $113A the program sets up a pointer ($04-05) with the load 
address of the first section ($9000). '!hen it calls a subroutine at $1181-84, 
which loads in one entire linked section. As the section is loaded, the pointer 
at $04-05 is incremented. However, if the fast loader in the drive doesn't fim. 
the correct protection on the disk, it \\.Ull't transfer the first section of cx:x:le 
to the CCIIpIter. '!he pointer at $04-05 in the catp.tter will NO!' be incremented 
since nothing was loaded. '!his pointer is checked after the load. If it's still 
$9000, the catplter krlc:Ms the protection check failed am it RESEl's itself at 
$114B. We can't just disable this check because the first section of cx:x:le still 
won't be loaded. We'll have to get into the OOS routine to fix that. Cl1. the other 
harrl, if the protection check succeeds, the pt:ogIalll gees on to $114E am loads in 
the other bIo sections. '!hen it starts the main program with JMP $C003. 

Now let's look at the oos routine. It resides at $1263-1463 in the catplter, 
am is transferred to $0300-0500 in the drive. To examine it I1Dre comreniently, 
transfer it up in 1lIE!!ImY usirg T 1263 1463 2300. '!he routine is nonnally executed 
at $0375 in the drive, which will be at $2375 in the catp.Iter lX7W (you'll have to 
make this adjustment yourself fran lX7W on). After a little setup, the main 
routine at $042A-0500 is called am imediately begins checking the protection. 
'!he main routine calls a subroutine at $03AB-0408, which step:; the head to the 
track indicated in the accunulator am sets the proper density for the track fran 
a table in the ReM. In this case, however, it is l'IVVirg to track 36 where the 
protection values are written. Track 36 is not rx>rmally used am does not have an 
entry in the density table, so the subroutine uses the density for zct.IE»l (tracks 
1-17). '!hen it returns to the main routine to start the protection check. 

'!he protection consists of three consecutive GCR bytes, $62»73»77, written 
on track 36 at zone 1 density without any SYNC marks. '!he lack of SYNC marks 
makes it very difficult to copy the track, as well as makirg it iIrpossible to 
tell where the first byte begins. To get CIr'OUI'rl this, the group of 3 bytes is 
written on the track at least 8 times, with one extra bit« written bet:YJeen each 
group of bytes. '!his way, rx> matter where the head canes onto track 36, by taking 
the bits 8 at a time it will eventually acme to a CCJf1Y of the 3 bytes that it can 
recognize. It counts the bytes as it reads, am the protection fails if it reads 
32768 bytes without firrlirg the 3 it's lookin;J for. '!hat's aOOut 5 times CIr'OUI'rl 
the track, for good measure. '!he protection also fails if it erlCX)UJ'lters a SYNC 
mark as it reads. 

At $042A it sets up the byte counter am p.1ts the head in read IOOde (which 
it's already in). At $043E it :irx::remeuts the counter am checks it. At $0448 it 
checks for a SYNC mark. '!hen at $044D it starts lookin;J for the $62 73 77 
pattern. Each time it fails, it bran:::hes tack to incremeut the counter am check 
for a SYNC mark. If the counter runs out or a SYNC is foorrl, the protection has 
failed. In that case, it bran:::hes to $0460 to signal the CCIIpIter that the first 
part of the file is finished loadirg, althoogh nothing has actually been loaded. 
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on the other hand, if the protection is fourrl, it branches to $0475 to load the 
first part of the file properly. Disabling the protection check is easy - we'll 
just skip that section of code. '!his requires changing the statement at $0384 
from JSR $042A to JSR $0475. '!he change in step three replaces the encrypted 2A 
with an encrypted 75. Voila! 

'!he program is GlJ.:sl' mASER by Frank Cohen. Copyright 1984 by Fanda. 

TYPE OF PROI'ECl'ION: '!he disk has error 21's on all of tracks 2-5. Block 14/10 has 
an error 23. 

HaV 'ID roPY: Use any gcod fast coF"l which copies bad block errors. 

HaV 'ID MAKE A ~ roPY WI'IHOUI' ~: 

1. File copy the original disk with a suitable file coF"l program. 

2. Load and nm HJM)N or other IlDni tor above $4000. 

3. Load in the file "C" from the copy disk: L "e", 08 

4. Make the following changes: 

!..IX 
$4097 

41B8 
4228 
4232 

FRCM 'ID 
$57 $77 
AO A7 
57 77 
57 77 

5. Replace the altered file: S "@0:C",08,0900,4200 

6. '!hat's it - you're done! 

'Ibis program uses a variety of protection methods. '!he disk name ends in a 
$00 byte, which prevents the directory from being LISI"ed fram BASIC. Several of 
the files are encrypted, including the protection routine. After decrypting 
itself, the routine checks for one error 21 somewhere on tracks 2-5 (any sector). 
It uses the jiffy clock to randomly select both the track and sector within this 
range. If an error 21 is fourrl in the block chosen, the three remaining files on 
the disk are loaded into menory. Next, the routine checks block 18/0. '!his block 
contains the disk name and BAM, which will be changed if you add files or rename 
the archival disk. '!he bytes of the block are ADD'ed together and the one-byte 
result is c::ortq)ared with a prestored value. If they are equal, the routine checks 
block 14/10 for an error 23. If the error is fourrl, all is fine. '!he routine 
decrypts two IlDre pieces of code and then the program begins its nomal 
operation. 
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As you can tell, the protection routine uses a good assorbnent of 
techniques. Unfortunately, it hammers the head tv.u separate times in the process. 
Fortunately, we can do something about that. We disa:JVered the protection methods 
by simply tracirq the program right from the start. '!he average reader should 
find it an interestirq am infomative exercise. Other readers may find it plain 
good practice. If you can find this program for sale, you should ruy it am try 
to trace the protection without looking at the rest of this article. '!he previous 
paragra}±t should give you a good headstart. 

let's see how you did. '!he l:oot (Ghost Ol.aser) loads in at $02A7-0333, 
replacirq part of the Bi\SIC vector table that starts at $0300. As usual with 
l:oots at $02A7, this alters the Bi\SIC wann-start vector stored at $0302-0303. 
Instead of the nomal value, $02A7 is stored there. Recall that vectors are 
stored in 10 bytejhi byte (reverse) order. In particular this means that location 
$0302 contains the value $A7. '!he value in this location is important because it 
is used later to decrypt several files. When the l:oot executes it loads in the 
files "A", "B" am "c" am then jUll1£.S to $4000 (in file "C"). File "C" contains 
the entire protection routine plus settE other routines. Files "A" am "B" are the 
color .RAM am screen lOOIlOry for the display shown while the program loads. 

'!he protection routine begins right at $4000. '!he first section of code 
decrypts the remaining section ($4026-4280) . It does this by usirq the EDR 
instruction to exclusive-or each byte with the value in location $0302 ($A7). We 
can force it to decrypt itself for us so we can look at it. Load the file "C" 
from HIMON, put the value $A7 at $0302, put a BRK ($00) at $4025, am G 4000. By 
the way, you may have noticed that the BRK you inserted at $4025 wiped out a NOP 
instruction that was there. '!his NOP was undoubtedly left by the programmer to 
replace the BRK he/she used when the routine was encrypted. As with all straight 
EDR encryption, the same procedure can be used to encrypt AND decrypt equally 
well. '!he programmer may well have used exactly the same procedure we did! 

'!he decrypted code begins by initializirq the drive (III" COIlIlla11d) and 
openirq a random access ("#") channel. Next it sets up the track and sector for a 
''Dl'' COITU1IaI1d. It calls a routine at $40BE, which uses the jiffy clock to randomly 
select a track in the range 2-5 and a sector in the range 0-20. '!he jiffy clock 
is located at $Ao-A2. It is a 'lliREE-BYTE counter incremented by the nomal IRQ 
routine every 1/60 second. '!he sector is l:ased on the value of $A2 (10 byte), and 
the track is l:ased on $Al (med byte). '!he track and sector bytes are checked for 
the correct range and then converted into ASCII by a routine at $40EO. Finally 
they are stored into the "Ul" connnand at $4128-29 (track) and $412C-2D (sector). 

After sending the ''Dl'' COITU1IaI1d, the first digit of the error mnnber is inp.1t 
am CMP'ed to $32 (tad block errors start with an ASCII "2" = $32). '!he first 
change in step 4 atove a1 ters an encrypted Bm to a equally encrypted BNE in 
order to reverse the effects of this check. Next, the second error digit is input 
am CMP'ed to $32 too. A BCX: instruction then checks whether the digit is LESS 
than $32 (it's expecting an error 21). We OON'T change this check because it will 
still \\Urk correctly when the error mnnber is 00 (no error, as on our archival 
disk). Just goes to shaN you shouldn't automatically change CMP $32 code until 
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you've analyzed it to see what it really does. Q1ce it is past the error 21 
check, it jlUlpS to $412F am loads in three files - "0", "E" am "F". 

Next it uses a ''Ul'' camand to read in block 18/0. It AOC's each byte into a 
running total at $41DF arrl then CMP's the final result to the value $7A. If 
they're not equal, it branches (BNE) to a routine that crashes the program. '!he 
second change in step 4 above alters the target of the BNE fran the crash routine 
to the very next instruction. NC1N it doesn't matter what the total is. Either way 
the routine will just go on to the next instruction. Q1ce past the 18/00 test, 
the routine then checks block 14/10 for an error 23 using yet another ''Ul'' 
commarrl. Both digits of the error number are checked to make sure it is exactly 
an error 23. 'Ihe last bolo changes in step 4 turn the SEQ used to test each digit 
into a BNE. After passing all of these protection checks, the routine decrypts 
the rest of file "C" ($0900-3FF'F) arrl all of "0" ($4800-AlFF) . It also 
re-encrypts the first decryption routine ($4000-25) to hide it again. '!his 
decryption arrl encryption is done exactly the same way the first decryption was 
done, by EDR' ing each byte with the contents of $0302 (i. e. $A7). For the grarrl 
finale it jlUlpS to $0900 to start the game. 

'Ihe program is ~ OF AFRICA, copyright 1985 by Ozark SOftscape. Published by 
Electronic Arts. 

TYPE OF PROI'E>cr'Ioo: FA has used a new type of protection on this disk (or a new 
variation of their old protection). 

HCW TO COPY: We could not find a nitble copier or FA b:lckup program on the market 
today that would copy this program. 

HCW 'It) MAKE A ~ COpy WI'IHXJI' ERRORS 00 nm DISK: 

'!his procedure requires the use of a SNAPSlDl'64 cartridge. Before using SNAPSfKJI', 
we must follow a special process to clear rocm em the b:lckup disk for the 
SNAPSfKJI' files. '!his way the b:lckup will only take one side of a disk for all the 
files rather than bolo. 

1. Make a b:lckup copy using any copy program that does not write errors. 

2. Insert the b:lckup copy disk into drive 8 arrl enter the following: 

OPEN15,8,15,"SO:*" :CLa3E15 
OPENI5,8,15, ''VO'' :CLa3E15 

(scratch all progla:m files) 
(unallocates all 664 blocks) 

3. Load arrl execute a track/sector editor. Read in track 18, sector 0 arrl the 
following changes: Bytes $4C-8F: Change to all $OO's 

Note that the bytes are nunilered in the sector starting at $00. In step 2 we 
deallocated all of the blocks (except for the directory on track 18). '!his 
step re-allocates tracks 19-35 hIt leaves tracks 1-17 available for the 
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SNAPSIm files to use. Tracks 1-17 of the original disk contain the main 
prognrm, which we will SNAPSIm. Tracks 19-35 coritain infonnation that is used 
throughout the rest of the game. 

4. Now we will SNAPSIm the main program. Power off the 00J:IP.lt.er am insert the 
SNAPSIm cartridge. 

5. Turn the c:x::a'!plter back on. When it is ready, depress the SNAPSlDl' rutton. '!he 
screen will blank. Press F3 to clear the mel'lDry. 'Ibis should be followed 1:7:{ a 
SYS64738 to reset 00J:IP.lt.er (the program YJOUldn't load correctly for us unless 
we did this). 

6. Insert the ORIGINAL program into drive 8 am load it as usual. 

7. When the menu screen a~ (next screen after the snake), press the SNAPSlDl' 
rutton. Turn the drive off am back on (or just RESEr the drive) am insert 
your J3ACKUP disk. 

8. Press F1 to begin the SNAPSH:Il' process. Answer the prarrpt:s for file names as 
usual. 

9. When SNAPSFm is dane, so are you! ! ! 

'Ibis procedure lTO.ISt be follCMEd in order to merge the SNAPSlDl' files with the 
data contained on the OCA disk. Although SNAPSFm will save the main program, the 
program still accesses the disk as the game continues. '!he backup disk can now be 
copied with any copy program. 

'!he program is '1lfE HEISl', roPYRIGHI' 1984 KII<E LIVESAY CXMPUI'ER GAMES INC. 

TYPE OF PROrEX:TICfi: 'Ibis program checks track 18 sector 18 for an error 23 
am::KSUM ERROR IN DATA. If this error is present, the program will run properly. 

1DV 'lD roPY: Copy the disk with any good copy program am place the error 23 on 
the disk at 18/18. You may also use a nilble copy program am let it put the 
errors on for you. 

1DV 'lD MAKE A ~ ropy WI'lHXJI' ERRORS Cfi '!HE DISK. 

'!he technique used on this program is similar to the techniques described on 
pages 50-60 of the Program Protection Manual. 

1) File copy the HEISI' and HEIST.Oro files to a disk without errors. 

2) I£W) and execute lfIloOl (a ML oonitor residing at 49152-$C000). Fill IllE!IIDry 
from 0800 to 9FFF with OD's. 'Ibis will make it easy to locate the begirming 
am ending addresses of the program. F:in:ling the starting address is 
explained in the P.P.M. on page 35. !.Dad "HEIST.Oroll • '!he code is located 
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in mem:>ry fran $0800 to $7FFF. Using the 'I' cx::mnarrl of your ML m:mi tor, you 
can easily fim the errling address. Using the 'H' (hunt) cx::mnarrl, you will 
fim the 'ruJ." lcx::ated at $23BA (U1:5,0,18,18). If you scroll up to $237E, 
you will fim the 00> #$32. Also, lcx::ated at $2385, you will fim the 00> 
#$33. Change any errors on the disk. CAUI'ICN: You JIIlSt change toth 
lcx::ations. '!his program checks for a specific error, not just any error. 

3) save the cede out to the copy disk. S "@0:HEISl'.OBJ",08,0800,7FFF 

4) YCU'RE!XJNE. 

The program is III9Df 64 ('IM) COPYRIGHI' 1982 BY HUMAN ENGINEERED SOFIWARE. An 
excellent ML m:mitor. If you have not p.1Z'Chased this program I \VOIlld highly 
reoammencl you do. It is very gcxxi. 

TYPE OF ~CN: '!he program is a 4K cartridge progLdJU that resides at $8000. 
It uses the camo to provide an auto start. There are two lcx::ations in menory 
where the program protection is resident. '!he first lcx::ation is at $85AB, this 
is a direct addressing routine. '!His code will directly try to change the 
program as it runs. If the program is resident in IQ{ (cartridge) the it can not 
be changed. 

fDV 'IO ropy 'IO DISK: Use the CARIRIOOE CRACKER ('IM). The CARffiIDGE CRACKER is a 
very unique package that consists of an expansion board and software on a disk. 
'!his unit will allow the user to down load a cartridge to disk. The CARIRIIX;E 
CRACKER will also rerrove the protection fran the cartridge before it saves the 
code to disk. Now, the best part: the CARIRIIX;E CRACKER will give you a report 
of what code it changed to make the program YJOrk fran disk!! The report can be 
printed out to the screen or to your printer. '!his whole process takes less than 
five minutes fran start to finish. FInally, the CARIRIIX;E CRACKER will write an 
auto-boot routine that will load and execute the prcxll:aJlI fran your disk. 'lbtal 
time: 5 minutes start to finish. 

lD'1 'IO COPY 'IO EJ?R:M: '!he method described here uses the ADmWlE EPRCM 
prog:ra:nmer • 

1) lOAD "H:IM:l'l", 8,1 then SYS49152 

2) Turn your cartridge switch off. Insert your HESf.I:N ('IM) cartridge. Turn 
your cartridge switch on. You may rON examine the cartridge. 

3) Save to code out to disk: S ''H:ESoI::N-8000'' ,08,8000,9000 

4) Transfer the code at the cartridge lcx::atian ($8000-$9000) to $2000 in the 
catpIters mem:>ry. It is not absolutely necessary to transfer the '1'8000 9000 
2000 

5) save the code at $2000 out to disk. S '~-2000" I 08,2000 I 3000 
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6) You now have the cartridge program saved to disk. Cl1e program will load into 
memory at $8000 ani the other will reside at $2000. '!hey both oontain that 
same code, the only differeooe is where they reside in :aem:>ry. Now that you 
have saved the ptogram to disk 'We will prcx:eed to bJrn the EPBCM. 

7) 'l\Jrn the comp.rt:er off so that 'We start fresh. Insert the PRCJIDW)E into the 
l!Ddem pxt. 'l\Jrn the ccmp.rt:er on. IDad ani execute the m::M)S SOFlWARE 
(included with the m:lIDWJE). '!hen zero the m:lIDWJE (press 'Z'). 

8) I.CI.l\D "HE.:SK::N-2000",8,1 

9) Insert the EPBCM (2732) into the socket on the PRCJ.!ENADE. 

10) 'Ib bJrn the EPBCM use the followirxJ ccmnand: 
(pi sign) 8192,12287,0,224,7 RETURN 

11) In less than a minute you will have 'l:urnt' a workirq copy of the program to 
the EPBCM. Insert the EPBCM into a cartridge board ani you're done. 

KM 'IO MAI<E A w:RKING CX>PY OF '!HE PROORAM 00 DISK. 

'!he techniques used here are described in the dlapt.er on cartridge prograns 
in the Program Protection Manual. 

1) I.CI.l\D "IIIM::N", 8 , 1 then SYS49152 

2) TUrn your cartridge switch off. Insert your HESMJN ('IM) cartridge. 'I\Jrn 
your cartridge switch on. You may now examine the cartridge. 

3 ) Save the code out to disk: S "HE.:SK::N-8000", 08 , 8000 , 9000 

4) Transfer the cartridge lIIe!IIDry fran R:M to RAM. T 8000 9000 8000 
'!his will make a carbon copy of the program in RAM. 

5) 'l\Jrn off the cartridge switch ani renr:we the cartridge. 

6) Transfer the memory fram $8000 - $9000 to $2000. T 8000 9000 2000 

7) <llange the CBmO to CEJroO at $8000. '!his will prevent the program takirq 
control after a reset. 

8) Execute the program I::rj usirxJ the warm start vectors. G 8E72 

9) '!he program will mal-function. Reset the ccmp.rt:er ani re-enter your IIIM::N 
I::rj SYS 49152. 

10) Use the compare ccmnand to fini the memory that changed in the RAM 
version. C 8000 9000 2000 
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11) You will find that $S240 has been changed to $02. Use your ML nvnitor to 
hl.n1t for the code that loads the aa::unulator with #$02 (A9 09 IllA. #$02). 
H SOOO 9000 A9 02 

12) By examining all four locations that load the accumulator with #$02 you will 
find the code near $S5A9 and S07l very interestin:J. Both locations are 
followed immediately 1:7y a store the aCCl.D'mllator to a location and a canpare 
with that sane location. Keep in mind that you can not store a value in a 
IIEI'lDry location that contains RCM. When a cartridge program stores a value 
to a location and then proceeds to compare the sane location, it is a check 
to see if the program is in RAM or RCM. 

13) Transfer IIEI'lDry from $2000 - $3000 to $SOOO. '!his will be the original 
program, back in the original location. T 2000 3000 SOOO 

14) Cl1.ange the code at $S5AB - $S5AD to FA (OOP) and chan:Je the code at $S073 -$ 
S074 to FA (OOP). 

15) Save this code out to disk. S "HE.SfoI:l'{-FIXED",OS,8000,9000 

16) YOO'RE rom. N<M, which do you think is easier, the CARIRIIX;E CRACKER 
or the way outlined in the PRCGRAM ~ON MANUAL????? 

P. S. Press 1RES'1.DRE' to execute the program. 

For the advanced progranmer who 'NOUld like to enhance the capabilities of Hesnon 
(1M), we will describe the process of eliminatin:J sane of the resets below $0400. 
'!his will allow you llOre flexibility in the examination of programs that store to 
the vectors nonnally reset 1:7y Hesoon. Cl1.ange the code to the following: 

8ED7 A9 E7 S5 01 FA FA FA FA 
SE25 FA FA FA A9 SE FA FA FA 
SE2A FA FA FA A9 01 SO 20 DO 

Hesoon (1M), Copyright 1982, Human En:Jineered Software. 

'!he pl:CXJlalll is IMPERI1II G1U:AClUI, Copyright 19S5 1:7y strategic Sinulations Inc. 

TYPE OF ~ON: '!here is an error 23 on sector 33/5. '!he disk is software 
write-protected 1:7y placing an "E" ($45) on sector lS/0, 1:7yte $02. 

fm 'ID ropy: Any copy program that copies error 23 ' s can be used. 

fm 'ID MAKE A ~ a::>PY WI'IH NO mlmS: 
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1. Format a disk am copy the files fran the original disk to the formatted disk 
with a file copy program. Some file copiers have difficulty copy:in:J the toot 
file since its name contains unprintable characters (DI-SECroR turned ti'.e file 
into a SEX;! file - rut it loaded just fine with LCl.JoD»"l:n1I', Sm" , 8! ). Try 
another file copy program. If you can't firo one that lNOrks, try to skip 
copy:in:J the first file. After copy:in:J the rest of the files, you can transfer 
the toot file through BASIC. Put your original disk in and type u:::IM) "BCX1I'*", 
8. Put the copy disk in am type SAVE "l:n1I''' ,8. 

2. If nothing you tried in step 1 lNOrks for you, make a 3-minute copy of the 
original with no errors. Run the UNWRITE ~ program fran the JUNE 
~ on the copy (or use the UN W/p option fran DI-SECroR'S fonnat 
editor). Validate the disk. 

3. Using either step 1 or 2, you should have 347 blocks free. '!he boot file loads 
a file called Rl'I.r-64 at $AOOO. 'Ibis is the Run-TiIoo Library for the 
INSTA-SPEED ClaIpiler. 'Ihe toot program contains a small COIIpiled program that 
loads in the file called HEllO. 

4. HEllO is a sinple BASIC program. Line 0 has been nvdified to be unLISTable 
fran BASIC. An ML nDnitor can be used to examine the program after it has been 
loaded. Dcn't try to LIST the HEllO program. Delete line 0 t1j typing a 0 am 
pressing REIURN. Now you can list the HEllO file. 

5. At the very end of the HEllO file is the error checking routine. Yep, it's in 
BASIC. Track 33, sector 5 is checked for an error 23. If the error is found, 
the program branches to line 907. otherwise, the program goes into an endless 
loop at line 906: ooro 906. We can defeat the protection check by ~ing 
line 906 to ooro 907. Now the program will always end up at 907, regardless of 
an error 23 or not. 

6. save the nvdified progrmu onto the copy disk: 

SAVE "@O:HEllO", 8 

(If SA~ makes you nervous, scratch the file first and then save it. See 
the article on page 7 about the SAVE @ tug) 

7. '!hat' s it - you're done. '!he program will toot as usual. 

'!his program is a curious mixture of new am old. 'Ihere's an old-fashioned 
error 23, rut the head knock is disabled first. Some prograIIS are in BASIC rut 
others are OCIIpiled. '!he program has an autatatic fast load routine, for 1541 
drives only. 

'lhe program is JU.Pl'l'ER MISSIaf 1999, COpyright 1985 t1j 'lhe Avalon Hill Galle Co. 
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TYPE OF PRO!'EX:TI(fi: A special OOS routine is used to read am decrypt a piece of 
program code fran "un:ier" a cust:aIrrformatted track. 

ID'1 'IO roPY: 'Ibis disk oould not be copied by IOClSt of the leading nitble copiers. 
sane of the new parameter copiers may be able to reproduce this disk. 

ID'1 'IO MAKE A w:RKING roPY w.rm: NO ERImS (fi '!HE DISK: 

1. Copy roth sides of the original disk using a fast copy program which does not 
p.It any errors on the disk. 

2. Run a track & sector em tor. Insert side 1 of the OOPY disk into the drive 
(all changes will be made to the same side of the copy disk). 

3. Read in track 18, sector 9. <llange byte $7E (byte 126 in decimal) fran a $4C 
(76) to a $00. Save the block back to the copy disk. 

4. Read in track 18, sector 12. <llange byte $E4 (228) fran an $A2 (162) to a $00. 
Save the block back to the disk. 

5. Reset the CDIplt.er or turn it off am on. With side 1 of the roPY disk still 
in the drive, type: 

IOAD":*",8,1 am hit RElURN 

6. '!he drive should CCll'OO on for a bit, am then the CCl1'Iplter will go back to 
''READY''. Now, rerrove the copy disk am insert side 1 of the ClUGINAL disk in 
the drive. Type: 

SYS 49152 (RElURN) 

7. '!he drive will CCIIle on for a while again am then the canp.rt:er will go back to 
''READY'' again. ReIOOve the original disk am insert side 1 of the OOPY disk. 
Don't execute any CCIIIllal'Xis such as loading the directory - there is a BASIC 
program in menmy that you don't want to disturb. Now enter the following 
CXIl1IlIal1ds : 

OPEN 15,8,15 
PRINl'#15, ''VO'' (this will take a while) 
PRINl'#15, "SO:JM1999" 
SAVE "JM1999",8 

8. '!hat's it - you're dane. Just load am nm the first file on the disk to start 
the game. 

Okay, let' s see hc:1w this program lroIOrks. '!he root program is called JMl999 
am it loads in at $0102-0lFD, in the stack area of lOOIlOry. It executes itself 
autanatically at $0102 after being loaded (see PFM Vol. II for an explanation of 
hc:1w stack autci:xx>ts lroIOrk). 
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'lbe boot uses an interesting way to load in the next piece of code. You're 
prOOably familiar with using an "*" as the file name when loading fran disk (e.g. 
IIJ.Id)"*",8,1). Usually, this c::oramarn will load in the FIRST file on the disk. 
Under sane cx:nlitions, however, the "*" will cause the PREVIOOS file loaded (if 
any) to be reloaded instead. '!his hawens if you haven't c:t1anJed disks or reset 
the drive siooe the last time you loaded a program (By the way, you can prevent 
this by using ": *" instead of "*") 

'lbe boot uses the "previous file" feature of "*" to load in a piece of code 
that isn't contained in any file. '!he location of the first block of the JOOSt 
recently loaded file is stored in b.u locations in the drive'S 1llE!IOOry. '!he track 
is stored at $7E (called PRGIRK) and the sector is stored at $026F (PRGSEX:). '!he 
boot uses 1llE!IOOry-write (M-W) cx:mnands to change these locations to Feint to track 
18, sector 12. '!his sector is linked to another block at 18/15 just like nonnal 
program file blcx::ks are linked together. After setti.rg the track and sector, the 
boot program performs the equivalent of a IIJ.Id)"*",8 fran machine language. '!he 
two-block file is loaded into menmy at $COOO-C186. 

Nonnally, the code at $COOO (49152) is executed after it is loaded in. In 
step 3 above, we change a JMP $COOO statement in the boot into a BRK ($00). When 
you run the llDdified boot in step 5, it loads in the code at $COoo l:::ut the BRK 
sends the caoputer back to READY instead of executing the code. '!his gives us the 
dlanoe to insert the original disk before running the $COOO routine (step 6). '!he 
$COOO routine begins by executing a special OOS routine in the drive, using a 
block-execute (B-E) ccmnand. '!he OOS routine is located in block 18/18 and is 
executed at $0400 in the drive. '!his routine does lIOre than just return a single 
protection value - it retrieves an essential piece of code from "under" the 
custom fonnatting on the disk. 

'!he first block of this code is passed back to the caoputer and stored at 
$C300. '!he code at $C300 is then decrypted and transferred down to the nonnal 
EW)IC area at $0801. '!he process is repeated for another block of code, which is 
added onto the first part. After all this, the code at $0801 turns out to be a 
short boot procp:am in EW)IC! A routine at $A533 in the EW)IC ReM is called next 
to link the EW)IC program lines together. '!hen a RUN ccmnand is put into the 
keyboard blffer and the EW)IC system is started up through its warm-start vector 
at $0302. EW)IC reads the characters in the keyboard blffer and performs a RUN 
ccmnand to start the EW)IC boot. '!he BASIC boot sets the end of EW)IC back to 
$2100, which is necessary for the game to work aorrectly. Finally, it loads in 
the next program, INIRO, to begin the game itself. 

In step 4 we p.zt a BRK instruction ($00) into the $COoo routine at $COED. 
'!his forces the caoputer back to READY after the EW)IC boot is loaded, decrypted 
and linked together. At this Feint, the EW)IC b:lot is sitting in nenory like a 
nonnal EW)IC program, ready to be saved to disk (control characters in line 2 
prevent it fran being LISI"ed). '!he validate c::oramarn (VO) in step 7 frees up sane 
space on the disk, and then the original JMl999 file is scratched and replaced 
with the EW)IC boot. '!he boot file name llIlSt be named JMl999 because after a game 
is over, the procp:anl restarts itself by loading JMl.999. '!he disk can be file 
copied row, and should run on non-1541 drives even if the original doesn't. 
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Each nonth we get a terrific m..mver of requests for various programs. While we 
carmot honor each request for individual programs, we do try to find similar 
programs that may apply to many different requests. 'Ihis nonth we will 'drop 
back' in time and review a m..nnber of the nore 'basic' types of program protection 
schemes. 'Ihese are the nostl Y the programs written in BASIC that contain bad 
blocks. Evidently there is still a large groop of readers that are still havin::J 
trouble with this type of program. '!hose of you that are nore advanced may still 
want to refresh your mem:>ry with these types of schemes. If you are still having 
trouble with programs of this type refer to the PRCX:iRAM PRC1l'EX:l'ICtl MANUAL FOR '!HE 
C-64 (VOI.lJME I). 

'!he program is K1IlS Cfi KEYS, Copyright 1983, Spinnaker Corp., 1983. 

TYPE OF PRC1l'EX:l'ICtl: 'Ihis program will check TR1ICK 2 SECKR 15 for an error 23 and 
TR1ICK 3 SEX:'Im 16 for an error 27. Again we see your R;W head getting 
'beat-to-death' nore than once just to load the program. 

rm'ID COPY: Copy the disk and place an error 23 on 2/15 and an error 27 on 3/16, 
or use a copy program that will place these errors for you. 

I-DV 'ID MAKE A ~ COPY WI'IHXJI' ~ Ctl '!HE DISK: 

'Ihis program utilizes SOlOO of the early program protection te:::hniques. '!he error 
checking is done through the boot program called "SPIN". "SPIN" is a basic 
program, rut when we atten¢ to examine it with a normal list, we find one line 
(5) followed by a remark (REM). CUrsor up to this line, press REIURN, and list 
the program. Everything appears to be fine until we reach line 110. Fran this 
point on we find that a portion of each line will di~. 'Ihis is a result of 
the progranmer's use of llI.lltiple delete characters. 'Ihis te:::hnique is covered in 
the Program Protection Manual Volume I. We can get a look at the program throu;;Jh 
I!HJN. Using the I commarrl at 0801 and following, will reveal the intent of the 
program. Notice the B-R (Block-Read) instructions that point to tracks 2 and 3. 
Another way to get a look at this program is to list it to your printer. 

'!he programmer has gone to great lengths to protect his boot program, rut left 
the main program virtually unprotected. let's get to it. All we have to do is to 
lift a working version of the program fran the carp.rter's :menory. 

1. Make a copy of the program disk without errors. NEVER, NEVER ATI'EMPI' 'ID MDIFY 
AN ORIGINAL DISK!!! 

2. lDad and run the program in the normal fashion. 

3. Q1ce you reach the main screen, press the RUN/SlOP and RES'ImE keys. 

4. List the program. CUrsor up to LINE 1 and press the REIURN key. '!he entire 
program is now revealed. 
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5. You may now save the program to your c:x:Ip'{ disk with SAVE "KIDS rn KEYS" ,8. 

6. 'lb utilize the program, I.£lN) "KlDS Cfi KEYS",8 and RUN. 

7. YOO'RE 0CfiE! 

'!be program is ~ ('1M) by Koala Te:::hnologies Corp., Copyright 1983 by 
AlXiio Light, Inc. 

TYPE OF PRJI'ECITCfi: 'Ibis program will che::k 'IR1ICK 33 for an mRClR 23. 

lDV 'ID ropy: Use any copy program capable of placing an error 23. 

lDV 'ID }W(E A ~ ropy WI'llDJl' mR!ES Cfi '!HE DISK: 

'Ibis is a program that will rattle your drive for absolutely no reason. '!he 
program is useless witbout the Koalapad hardware, and yet the progranmer aCkjs a 
needless protection scheItwa that will eventually throw your disk drive out of 
line. 

If you examine the code from $39AC through $3Al5, you will fim that this 
program will read the error channel and store the values it firrls at $C7D7 and 
$C7D8. It will c:heck for the bad block first and return an error 23. cnce the 
program passes this c:heck, it will return to read a good block and store those 
values in the same location. 

We will bypass the protection in the following marmer: 

1. Make a c:x:Ip'{ of the program witbout errors on the disk. 

2. lead and run the program from the original disk. cnce the program is running, 
RESEr your catpIter. 

3. lead and execute IaDl. Save out the code fran $COOO through $C800 to your 
c:x:Ip'{ disk with S "@0:KPAlNI'1",08,COOO,C800. 

4. Now for the main 1:xxly. Load the prograltl fran the original disk with 
L ''KOMAPAINTER'', 08. 

5. Using the M CCIIIIIIalXi at $0A81, c:hanJe the $AO to a $60 (RrS). 

6. Save out the altered code with S "@0:KOM.APAINl'ER",08,0900,4600. 

7. 'lb utilize this program follow the procedure below: 

I.£lN) "KPAINT1", 8 , 1 
I.£lN) ''KOMAPAINl'ER'', 8 , 1 
SYS2304 
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Your swap screen will cane up black with this program. Just use your X-<X>I.CR 
option to chan:Je the screen to white. You may wish to write a boot prog;cam that 
will load the two programs am SYS to the location given. 

8. YOO'RE ocm:! 

'!he program is I.ENlI!R B:l1'a) CD:F, by Bruce am Roger carver. Copyright 1986, 
Jv:x:;ess Software Inc. 

TYPE OF PROI'EX:.I'IOO: 'Ibis program depends on a smJRl'IY KEY or "J:XK;LE" for 
protection. '!he disk itself is file-oopyable, bIt the prcx)Lam will not nul unless 
the dongle is inserted in the cassette port. 'Ibis is unusual since JOOSt dagles 
plug into one of the joystick ports (see ''Millionaire'' in the Feb. 1986 
Newsletter). '!he original dongle is extremely simple canpared to JOOSt dagles. 
<Xlly two pins of the port are used, pins 5 & 6. 'Ihese are the last two pins on 
the top right as you look at the port fran the rear (plug's-eye view). en the 
original dagle, these two pins are CXX'lllE!Cted by a I CJiM resistor. '1hat's all 
there is to it!! In fact, the resistor isn't really necessary - a piece of wire 
will do. Just don't plug the dongle in the wrong way or you'll probably blow the 
power SI.lWly (at least)! 

H:W 'ro MAKE '!HE PR<XiRAM w:RK w:I'IlDJ1' A J:XK;LE: 

1. Copy the files fran the original disk or make a CXJIf1'I of the whole disk without 
errors. Scratch files ''L'' am "H" fran the CDPl{ disk. 

2. Load am execute an ML JIDl'li tor at $COOO (49152 ), such as liIJ.DI. 'lhe JIDl'li tor 
J\I.lSt be able to work with the &SIC :ReM switched out. 

3. Insert the ClUGINAL disk aro load file "L" usin:J L"L" ,08 • Transfer a CXJIf1'I of 
the file up in JDe!llDry with T 0810 3E32 4810 • 'Ibis is for a double-dleck 
later. 

4. Cbange the following bytes as irxticated (all values are in hex). Be careful!! 
A partner will make it J1I.lCh easier. 

lOCATION auGnw. CHANGE 'ro ux:ATIOO ClUGINAL C1WR': 'ro 

QCl)F 36 26 2611 2F 3F 
OCFA 35 25 26a::: 2F 3F 
OFB5 2F 3F 2719-lB 99 01 FF FA FA FA 
OFB9 37 27 2857 2F 3F 
0FC2 36 26 2947 2F 3F 
1015 35 25 2BF8-F9 91 9C FA FA 
1126 2F 3F 2DF9 2F 3F 
112C F7 F:7 2FCB F7 F:7 
1436 2F 3F 3235 37 27 
14FC 20 30 3238 OA 1A 
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158A 
192C-2D 
1B81-82 
lF7A 
236F-70 

2F 
85 00 
85 00 
2F 
85 00 

3F 
FA FA 
FA FA 
3F 
FA FA 

323B 
3327 
3332 
3C42 

OA 
99 
9D 
2F 

1A 
B9 
BD 
3F 

5. When you're done, compare your new version with the old copy in l1e'lOry using C 
08lD 3E32 48lD • Make sure only the correct bytes were changed. Insert the 
roPY' disk and save the new version usirg S"L", 08, 08lD, 3E33 . 

6. Now you have to switch out the BASIC ReM. Display location $0001 with M OOOL 
<llange the $37 to a $36 and hit REruRN. 

7. Insert the ClUGINAL disk and load file "H" usirg L"li" ,08. Transfer a copy da.vn 
in merrory with T 9280 AB9A 7280 for double-checking. 

8. Cllange the follCYWing bytes. 

:ux::ATIOO ORIGINAL Cl:JAN3E 'lD :ux::ATIOO ORIGINAL CHANGE 'lD 

93FO 10 00 A23Q-31 85 00 FA FA 
980C 2F 3F A7CF 2F 3F 
9BD4 2F 3F A7D7 F7 E7 
9F5A 2F 3F A873 2F 3F 
AlC5 2F 3F 

9. Double-check the new version against the old one: C 9280 AB9A 7280 . Insert 
the roPY' disk and save the file using S"H" ,08,9280,AB9B . 'Itlat's "all" there 
is to it - you're done! (finally) 

Well, what can I say? Do you really want to know what all that does? OK, OK. 
I won't have room to cover the changes individually this IlOI1th, so we'll take 
another look at them next lIDllth. In the meantime, once you understand heM the 
dorY,Jle works you'll understanj IIVSt of the changes immediately. '!be dorY,Jle 
connects together the TAPE WRITE and SENSE lines on the cassette port. 'Ibese 
lines appear in merrory as bits 3 and 4 of location $0001 . Bit 3 is WRITE, for 
writing data to tape. Bit 4 is SENSE, for sensing the tape PlAY rutton. Note that 
WRITE is an CUI'PUl' line (naturally) and SENSE is an INPUI' line (like your 
senses). Now, as long as the dorY,Jle connects the WRITE outp.It to the SENSE inp.rt, 
whatever value is written to the WRITE bit (0 or 1) will magically appear in the 
SENSE bit. For instance, if you write a $37 value to $0001, you'll IE setting bit 
3 (WRITE) to a "0" ($37 = 0011 0111 in binary). You'll also IE serding a "1" to 
bit 4 (SENSE) rut since SENSE is an inp.It this value is ignored. Instead, a "0" 
will appear in the SENSE bit, from WRITE. So even tllou:¥l you wrote a $37, when 
you read it the value will IE $27 (0010 0111 in binary). Try it - plug the dorY,Jle 
in and try to set $0001 to a $37. You can't do it. 

'Ibis is the tasis of the dorY,Jle protection scheme. '!be program keeps setting 
WRITE to O. As long as the dorxJle is in, SENSE will IE 0 too. With no dorxJle, 
SENSE is always a 1 regardless of WRITE. If the program detects a 1 in SENSE, it 
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will crash. Sinple enough scheme. When I realized hc:M the dorgle ~rked, I 
thought this progIalll ~d be a snap. '!he problem is, the program has dozens of 
checks for the SENSE bit! I fOl1J'D JOOSt of them (I think) by reading throogh the 
files, b..rt it only takes one to crash the program. Some were pretty sneaky (see 
$14C8-El, 1245-4E am $3All-25), am I began to desp:ilr after a rouple days. 'Ihen 
I thought of another way to go. '!here IS a way to set SENSE to a 0 WI'IHXJI' the 
dongle - IF you make SENSE an 00l'PUI' rather than an INPUI'. 00l'PUI' lines always 
hold the last value written to them. '!he lines in $0001 can be selected for INFUl' 
or 00l'PUI' through location $0000. If a bit in $0000 is a "1", the carresponding 
bit in $0001 will be an 00l'PUI'. A "0" will give an INPUI'. '!he normal value in 
$0000 is $2F (see pp. 260-1 of the Frog. Ref. Guide). Changing the $2F to $3F 
will change SENSE to an 00l'PUI'. '!he program sets $0000 to $2F many times, so 
these all had to be changed to $3F's. Also, any ti.rtva $0001 is written to, we J\IlSt 
make sure the SENSE bit gets the same value as WRITE (0 in all cases). '!hat 
ac:x:nmts for JOOSt of the other changes. Finally, there's also a rouple checks to 
make sure SENSE is selected for INPUI'. Whew"! 

Last nonth we presented the backup procedure for LEADER In\RD GOLF. However, 
there were so many changes to make that we didn't have roam to explain them 
irdividually. 'Ibis :m:>nth we'll explain the changes, b..rt first let's review the 
way the protection scheme ~rks. '!he protection scheme uses a security key or 
"dongle", which plugs into the cassette port. '!he dorgle consists of a small 
resistor connected between the TAPE WRITE am TAPE SENSE lines. It is essential 
to remember that WRITE is normally an 00l'PUI' line am SENSE is normally an INFUl' 
line. With the dongle plugged in, a bit sent out via the WRITE line is 
automatically transferred to the SENSE input, where it can be read by the 
~. 

As far as protection is cancerned, however, all bits are not created equal. 
'!he reason is that WI'l1KXJI' the dongle, the SENSE input always has the value 1. 
Therefore, sending a 1 bit to WRITE am checking for it to appear in SENSE \VOUld 
not really check for the presence of the dongle. cru.y sending a 0 bit to WRITE 
would be a true test; this is the only way to make the SENSE input yield a 0 
value. 'Ibis is precisely how' the program checks for the dongle. It sends a 0 bit 
to WRITE am checks for it to appear in SENSE. '!he strength of the protection 
scheme lies in the fact that it does this not just once b..rt many times. My first 
attempt to disable the protection was based on finding all these checks. While I 
found quite a few, there always seemed to be arnther one left sanewhere (you 
might want to try your luck at finding them yourself). 

'!hen I tried another approach. Rather than disable the checks, I realized 
there was another way to make a 0 appear in SENSE. '!he situation described arove 
only applies if SENSE is an input. However, like the other I/O lines in the 
mic:roprocessor (am CIA chiIE), SENSE can be set for input or out:);1rt:. When an I/O 
line like SENSE is set for out:);1rt:, it retains the last value written to it. If we 
make SENSE an out:pJt am set it to 0, it will keep that value am thus pass all 
the protection checks. 'Iherefore our jab is two-fold - keep SENSE set as an 
out:pJt am keep it set to o. em- task is again cc.nplicated by the fact that the 
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program tries to make SENSE an i.npIt many times; it also checks to make sure 
SENSE is an i.npIt am tries to set it to 1 several times. Fortunately, I was able 
to firxl all of these using a "brute force" ~ch - reading 1:hrolgh nearly 20K 
of ML code am making notes as I \\1ellt. let me tell you, if it was just for me, I 
~d have given up the first day. Chly the thoI.¥Jht of all you poor Newsletter 
sub3cribers out there kept me going (how about returning the favor by 
re-sub3cribing?) • 

'lb get down to specifics, we need to see how to make SENSE an outplt am how 
to set it to o. '!he SENSE (am WRITE) lines awear in lcx:ation $0001 in the 
catp.rt:er, the saIOO lcx:ation used to switdl the IW5IC am KERNAL R:Ms in or out. 
'!he SENSE line is bit J1UIIiJer 4 of this lcx:ation (bits are always nUl1iJered 
76543210 in the byte). '!his results in an easy way to tell what value corresponds 
to the SENSE bit: if the first hex digit (high niJ:ble) of lcx:ation $0001 is even, 
SENSE is a o. If the value is ocki, SENSE is a 1. since we want SENSE to be a 0, 
we want to make sure the high niJ:ble is even. Now pay attention, because this can 
be confusing. 'lb make SENSE an outpJt, we have to manip.tlate a different 
lcx:ation, $0000. Specifically, we have to set bit 4 of this lcx:ation to a 1. 
'lherefore, we want the high niJ:ble of lcx:ation $0000 to be ocki, just the OWOSi te 
of what we want in lcx:ation $0001. Got that straight? Good. 

OK, JlOIN we're ready to look at the code and the changes we made. Fortunately 
for all of us, many of the changes were the saIOO (please dig out last nvnth's 
issue for reference). Let's start with the JOOSt CCI'CIIDl1 one. surely you noticed 
how many times we changed a $2F to a $3F. '!he program stores a $2F in lcx:ation 
$0000 before checking the SENSE bit in $0001. '!he $2F values makes SENSE an 
input; by changing it to $3F we make SENSE an outp.It (note that we are making the 
high niJ:ble of in lcx:ation $0000, as we said we wanted to). '!here are sane other 
places where a $2F is stored into $0000 (via STA»$OO stat.eJoont) that we made a 
different change. When this type of code awears at the end of a subroutine, the 
value $2F is normally left in the acx:unulator (A). After calling the subroutine, 
the program could potentially check for the value $2F in A. 'Iherefore, to be 
ultra-careful, we leave the $2F value alone. Instead, we replace the srA $00 
statement with o.u NOPs. '!his accounts for the changes fran $85 00 to $EA EA (the 
reason we didn't make this change every tine was to reduce the number of bytes 
changed, making the b:l.ckup procedure easier to perform am check). 

'!he program still has several tricks up its sleeve for p.rt:ting a $2F into 
lcx:ation $0000 am checking it later. Rather than do it directly, it can be 
hi<tien using math functions am indexed addressing: 

14F9 IIl.l\ #$OF 
14FB CEA #$20 
14FD illY #$01 
14FF Sl'A $FFFF, Y 

2715 IIl.l\ #$5E 
2717 LSR 
2718 TAY 
2719 SEA $FFD1,Y 

A becomes $2F - change $20 to $30 for $3F. 

stores A into $FFFF+01 = lcx:ation $OOOO! 

Same as divide A by 2 - equals $2F. 
Y = $2F too 
$FFD1 +2F = lcx:ation $0000; replace with NOPs ($EA). 
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271B RI'S Note em. of subroutine - leaves $2F in A am Y. 

'!his sane code awears at $3323-29. In that case, it's oot the enj of a 
subroutine am the value in A is wiped out iImnecliately. 'Iherefore, we ca.1ld 
replace the SI'A $FFDl, Y with three tl)Fs. However , it only takes one byte to 
charge the SI'A to ffiJ. (change loco $3327 fran $99 to $B9). 

2BF4 I..llA #$OC 
2BF6 LSR 
2BF7 LSR 
2BF8 SI'A ($9C), Y 

93EF I..llA #$10 
93F1 Brr $00 
93F3 .BNE $93F6 

A22B eM> #$2F 
A22D SEQ $A230 
A22F RI'S 
A230 SI'A $00 

Divide A by 2 = $94. 
Divide again = $2F. 
$9C am. Y are $OO's = loco $0000; change to OOPs. 

Cllange $10 to $00 to give correct result. 
AND's loc. $0000 with A - tests if bit 4 is a 1-
Brardl if SENSE is an outpJt (bit 4 = 1) - crash! 

Cl1eck key pressed - $2F = "/" (restarts game) 

Use $2F value to restore loco $0000 - charge to OOPS 

Note heM tricky this last charxJe is - if we had siIrply changed $2F to $3F, 
the restart option Io.UIlld be affected. 

That's it for the original code that sets SENSE to an inp.It am checks it. 
!he cl1an}es we made will make SENSE an outp.rt: instead, am disable the b;o checks 
(at $93EF am $A228). 

Now for the changes to set SENSE to a O. Remember, to do this we want the 
high nil:ble of location $0001 to be even. As we said, this sane location is USEd 
to switch out BASIC, the I<ERNAL or the I/O devices (VIC, SID, CIA's). Probably 
the na;t familiar case is switching out BASIC by chan:]irK;J this location fran $37 
to $36 (we did this in the ptocedure last m::>nth). Note that this value has an cxkl 
high nil:ble (3). 'l.llis ~d set SENSE to aI, so to set it to a a we have to use 
the value $26 (C128 owners take note: the high nil:ble is IDrnBlly a 7 rather than 
a 3, b.:rt setting it a 2 will still be OK). '!his acx:ounts for all the cases 
(except one) where we changed a $37, $36 or $35 to a $27, $26 or $25. !he same 
logic accounts for the places where we changed a $F7 to an $E7. In those cases, 
the ptograIn is AND'in:} location $0001 with $F7, which preserves the value in 
SENSE (bit 4). We want to make sure SENSE is actually set to 0, so we AND with 
$E7 instead. '!he result is storErl l:Bck to $0001. '!his is also what is ~ 
in our last piece of code: 

3232 I..llA II$CO 
3234 AND 11$37 
3236 TAX 
3237 AND $FFOA,X 
323A SI'A $FFOA,X 

A = $F7; charge $37 to $27 to get $E7 instead. 
X = $F7 too (or $E7 after charge). 
$FFOA+F7 = loco $0001; change $OA to $1A (00th 

places) to get correct result with $E7. 
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Similar code occurs at $332A-34, except $07 am $FO are AND'ed to get $37, 
rather than $CO am $37. '!here we siDply disabled the SI1\»$FFOA,X by changing it 
to I..01\. 

Well, those of you that are still awake have seen a lot of clever things. 
I've got one lOOre fascinat:in} tidbit to pass aloog. '!he protection scheme depeOOs 
on the dongle being (altoost) the only way to make SENSE be a o. ())nsider the SX64 
portable, however. 'Ibis machine does not HAVE a cassette port, so what do you do 
if all you have is the original versioo? Well, it tums out that SENSE is a 0 on 
this machine nonnally, so the original program runs WI'lHXJI' a dongle! That's 
right - you don't have to change the program at all! '!he m:xlified version we've 
given you will also work 00 the SX. By the way, there's reportedly another 
versioo out there, so be prepared. You may be able to find the 
same code in different areas am m:xlify it the same way. Good luck! 

'!he prog:ralll is IaJE HHQ!R (C) 1983 BY 1HDERBUNl) 

TYPE OF ~IOO: '!he three main programs are stored on the disk in program 
files. '!he 1:xx.>t program (rR) is written in BASIC. '!his program will poke a ML 
program into the screen lllE!IIDrY am execute the ML program. '!he reason that you 
do not see any ML program on the screen is that the screen color (line 100) has 
been set to black am the character color ram also has been set to black in line 
1070. 'Ibis ML routine contained in screen mE!llDry will load the other two programs 
fran the disk then jump to the proper entry point of the main program. '!he main 
program (IT) contains the program protectioo scheme. If you use you ML nonitor 
to examine the main program you will find that the program has two areas in 
lllE!IIDrY where the KERNAL calls am 'Ul' reside ($723E arrl $8EB6). Keep in mind 
that the program contains a game generator that allaYS you to make your own 
screens am that the program also contains many different screens stored on the 
disk. '!he different screens that are stored 00 the disk do not ~ in the 
directory. '!his means that they are loaded in fram the disk fram user files. 
Hence, it lOOUld appear that one area of the prog:tam will be used to save the 
various screens that the program uses. 

lD'l 'TO ropy '!HE PRCX:;RAM 

Due to the oanbination of errors on the disk, the program may be difficult 
to copy with the nonnal means. '!he error oanbinatioo may be duplicated with some 
difficulty by sinply copying the disk am placing the correct errors on the copy 
disk. 'lhe program may also be copies by many of the better nil:ble copy programs. 

A word on nil:ble copy programs is in order. '!he tern nil:ble copy ccmes fram 
the copy programs that are used on the APPLE (R) c::onp.Iter. A nil:ble is 1/2 of a 
byte or four bits. 'lhese copy ptog:r:ans will copy the disk four bits at a time, 
making an exact copy of the source disk. While the copy programs for the 1541 do 
not actually copy four bits at a time, the name for some of the better copy 
programs has carried over. 
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'!he techniques used em this pt:ogram are described em pages 50-60 am on 
pages 71-79. PIJls, a new twist will be introduced in this protection scheme. 
You will be able to 8R>ly the information contained here on many different 
programs. 

1) ~ the original disk with artj good ccpy program that will not place artj 
errors on the destination disk. !.Dad the directory am make a note of how 
lag each pt:ogzam is. 

2) !.Dad am execute the 1iDD{. FIll in JDe!IIDIy fran $0800 to $BFFF with $00. 
'!his will erase artj :raman JDe!IIDIy fran the carp.rter. !.Dad the program called 
rr fran the ccpy disk. '!his is the program that contains the protection 
scheme. Use the H oatI'llaOO to hunt for the 'UP am the KERW:.. calls. Write 
do;,m the locatioos of the Ul for future reference ($723C & $8EB6). 

3) Keep in min:i that program called rr was 89 blocks lag. Use your nr:>nitor to 
fim the beginn.irg of the pt:ogzaJll ($6000). Rcughly calculate the erxi:ir¥} 
adiress of the pt:ogzaJn (4 blocks = lK) am you will fim that the pt:ogzaJlI 
should ern l:lebNeen $8000 and $COOO. In order to fim the exact en:ling 
address of the program it will be necessary to turn of the B.J.SIC interpreter 
am examine the RAM that unierlies Bi\SIC. 'lb do this use the M oatI'llaOO of 
your JlDl1i tor. 

.M 0000 (RETURN) 

• :0000 2F 37 CO 3E 32 00 C3 00 

Olange the $37 CX>11tained at lcx::ation $0001 to $36. '!his will turn off the 
Bi\SIC interpreter am allow you to examine the RAM that Ul'¥ierlies that area 
of menmy. 

4) Again use the H oatI'llaOO to hunt through JDe!IIDIy for the 'Ul' am the KERW:.. 
calls. Verify that there is not artj other area of JDe!IIDIy that contains 
KmNAL calls. Now it will be necessary to examine each part of menmy where 
the kernal calls reside. Use the I CCIlIIIal'rl to examine menmy in the general 
lcx::ation of where the Ul resides ($7000-$7400 am $8000-$8FFF). It will be 
necessary to rule out one area of menmy as the screen loader am ooncentrate 
em the other area of menmy as the protection scheme. '!he USER (Ul) at $8EB6 
points to the areas of this disk where the errors reside (Track 1) so lets 
oc:n=entrate on this area as the protection scheme. 

5) Disassemble the code in this area am cament it fully in order to better 
help you urrlerstard the logic of the program. 

6) '!he code starti.rg at $8E44 ~ to a program protection scheme (see page 
60 P.P.M.) except for the ClaIpU"iSCll am brard1 instructioos. 'lhi.s code only 
checks the error dlannel am stores the error code returned fran the disk 
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drive in mesoory (fran $SE8D to $SE9A). <h:::e the error codes are stored in 
memny (fran $SE3C to $SE43) the program will execute. '!he main pnxflam will 
dleck roenmy to see if the proper errors \I1eI"e fourrl am stored in roenmy. If 
the proper errors \I1eI"e not fourrl, the ptcqtam will not operate properly. 
Now that you have a better idea of the protection scheme let's get to '-'Ork! 

7) '!his program uses both mJGRAM am USER files on the same disk. It will be 
necessary to take extra precautions when saving the cxxie to the CX)[7f disk. 
It will be necessary to allocate the entire EWI am then scratch the file IT 
fran the CX)[7f disk. '!his way when you save the JOOdified cxxie out to the disk 
there will not be any c::l'lan:e of ove:r-writing any USER file. 'lb allocate the 
Bam it will be necessary to use a '!RACK am SEX:'ItR editor (DISK m, etc.). 
FIll the BAM with oO's (bytes 4 thru 143, tr 18, se 0). '!hen exit the '!RACK 
am SEX:'ItR editor. Scratch the file IT fran the disk (DPENl5,8,15 ,"SO: IT") • 
J:)Je to the many user files on the disk do not save any other programs on this 
disk. 

8) load am execute the original program normally. After the program is in 
memny am runrri.r¥j, RESEr the ClCIIpIter. I.Dad am execute the 1flJoI:N. Turn 
off B6SIe (as described above) and examine the cxxie fran $8E3B to $8FAO. 
Notice that the program stored the specific error cxxie in meoory that the 
p:r:ograJlI wants to see (locations 8E3C to 8E43). Olange the code at $8E92 to 
$8E9A as follows. 

8E92 FA tIP 
8E93 FA tIP 
8E94 FA tIP 
8E95 20 CF FF JSR 
8E98 FA OOP 
8E99 FA OOP 
8E9A FA OOP 

9) Save the code back to the CX)[7f disk. S "@0:IT",08,60oo,B8000 (RElURN) 

10) 'fOO'RE rom- Remember what you did here, you may run into similar 
sc:haDes! ! ! 

AwaldlEut to UJE HHIER (e) 1983 BY BROOERBUND. 

sane people have had trouble with this prograJn. 
alternative path to follaw. 

1) Make a cq7f of the original disk without any errors. 

I will give you an 

2) I.Dad and execute the HDDf. Load the program called IT fran the copy disk. 
M:xlify the ptog:caJn as follows: Use the M c:xmnarrl to change the following 8 
bytes. M SE3C: 8E3e 32 30 32 30 33 30 37 30 

3) Cllarge the code fran $8E92 - $8E9A as before. 
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4) 'l\Im off }w:;IC am save the proJlam out to the ropy disk. 
s "@O:IT" ,08,6000,8800 

5) YOO'RE ocm: 

If this does not do it for your program they may have c::hanJed the protection 
sc.l'lenE, again. 

'!he program is WGIC DESK 1 ('IM), COpyright 1983, carm:xlore (R). 

'!his prog:r:am canes a'lly en cartridge. It is not any ordinary cartrickJe, rut 
a nultiple RCM usi.n;1 bank swit.chirg as discussed on P.70 of the P.P.M •• '!here are 
four 8k RCM chip;; am 'b.1:> small switching chip;; inside. If you own this 
cartridge, you will notice it gets rather warm after nD'ltl.inJ a while. Havi.n;1 a 
disk ClOP'i to back-up the files you create with it, owld be a real asset should 
the ocmplicated cartric¥Je 1:reak <bNn. A disk ClOP'i will not load as fast as the 
RCM's do, rut will do eveIything else equally ~ll. 

l<I'len ~ is first applied with the cartric¥Je in place, it starts out just 
like the 8k cartric¥Jes with the CXEpJter seeing a'lly ale 8k RCM located at $8000 
to $9FFF, or 32768-40959 decimal. '!he cartridge places a ground 00 the EXRCM 
load, am the start of the prog:r:aJn has the familiar cmso auto-start, which is 
discussed 00 P.63 of the P.P.M •. '!he prog:r:aJR begins executing at 32777 am after 
cleari.n;1 the screen am initializing, it sets the top am oottan of lllE!IIDZY for 
2560 am 28592. '!his turns out to be the storage area for a very 100] prog:r:aJR 
written in }w:;IC. Next, a rrutine at 32965-32989 is written to 2048 am executed. 
'!his is the key to readirg the programs out of the other RCM's am storirg them 
in RAM. An extra lead to the cartridge at pin 7 is used to detect pokes to menmy 
locatioo 56832. By paki.nJ different numbers to 56832 am usi.n;1 the subroutine at 
2048 four times, the contents of all RCM's are read into RAM. '!he last half of 
the original 8k RCM that was present at power-up is also written up to occupy the 
49152 area am this l::ecanes the area of many short ML routines called b.t the big 
RllSIC program below. '!he other RCM's all contain the lan:J }w:;IC program. cne 
other thing oantained in the first RCM is the sprite table. '!he table begins at 
32990 am each sprite is 64 b.ftes lan:J. '!he first sprite is the tel~ that 
you see 00 the desk. '!here are lots JOOre. We counted 26 of them, JOOre or less. We 
say that because ~ found that scma of them are kept a secret b.t carm:xlore (R). 
'!hey are the best sprites you'll never see. You 'NQ'l't see them because they are 
never called in the proJlaJR. '!here's a house, a printing calculator, scma strange 
cane-like oojects, am a set of test tubes. Pe:rhap;; they are for scma project 
camoodore (R) never finished or is still working 00. Mayte in the future ~ can 
make test tube bibies with our conp.rt:ers. '!he other sprites are for the ioons you 
mve am each item in the 4 HELP PAGE DISPIAYS is a sprite. '!he desk itself is 
drawn at the start of the }w:;IC program with ordinary PRIm' statements. 

siree a'lly 8 sprites at a time may be used, the prog:r:am picks the 8 it 
wishes to use at any ale time am places them down at 2048-2559. '!his replaces 
the RCM loading routine, which is no ICDJer needed. As different screens are 
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drawn, different sprites are fetdled fran the master table. 'lhe routine that does 
this is located at 49218-49333 in the ~ pn>gtam, which was in the cartrid;Je 
12288 l:7jtes below that. '!bat is iDpart:ant to remsntm', sin::e any c:han}es to the 
ML lI1ISt be made down there, so they will be written up to this location. 

cn::e the Magic Desk ('IM) is ~, the only :f\.n'rtion of the cartri~ is 
to supply the master sprite table as needed. 'lhe other lUI's are never accessed 
again. 'lhe rest of the original lUI has been written up to 49152, except for the 
sprites anj the open.in:;J ML initialization. You could alloost get away with turning 
off the poIoIIer to the cartriQ;Je anj savin:} the CCIIplter's whole lIIEIImY, except for 
one thing. If you try turning off the cartri~ poIoIIer, you will at first see no 
change, rut c:hange screens anj the sprites are gone, replaced by 3 vertical 
lines, orx::e the cartri~ is renoved. If you were to examine the sprite master 
table area in lIIEIImY, you \\IOUld fim erxUess 160's have been written to the 
entire area, ooverirg everyt:h:i.n;J. When \lie first saw this, \lie t:l'loI.¥Jht it was a 
copy protectioo schaDe. When you type a page usirg the progzam, where do you 
suwose it is stored? It starts starin] at 28672 anj goes all the way to 33951. A 
typed page has 80 spaces across anj 66 lines up anj down. '!be pr:o:p:am lI1ISt be 
able to store those 5,280 possible chara.cters. '!be 160s are their cxx:1e for clear 
space. 'lhe 160s will be replaced by your typirg as you fill the page. '!be only 
answer is to relocate that master sprite table anj JOOdify the ML to look. for it 
in its new location. Now, where do \lie have 1600 or so free l:7jtes to do that? 
After a tl'lol:'oI$ search, \lie fim there is no place that lcn;J, so even mre 
c:han}es will be needed. 

If \lie take a careful look. at the big BASIC program, \lie fim it begins at 
2560 anj eros at 21833, with the area fran 21833 up to 28592 reserved for the 
variable anj strirg storage any BASIC progzam needs. But that is an awful lot of 
storage space, maybe it could do \llell on less. In the ML initialization, the 
pointers for mE!!IDIY top anj bottan are set, so lowerin] the top could provide the 
space needed to relocate the table. If \lie do so, then all the pieces fit into 
place. A good I'Ul'D'lirg copy is produced, which may be loaded anj saved as any 
ordinary program on any disk. It does use 153 blocks anj has a 2 minute load 
time, rut orx::e I'Ul'D'lirg, it is just like the cartri~ in speed anj features. '!be 
met:OOd to do the save is l'IIlCh siJrpler than the explanation. 

IWZIC IESK I ('lM) - CARJR]]X;E '10 DISK l'KX1!iXIdS 

1). You will need a blank formatted disk, the cartrid;Je, your cartri~ switch 
(P.P.M. Page 62), or your cardco 5 expansion board. 

2). 'lYPe in anj save the followiJg BASIC progzam to the disk. call this program 
''KDIFYDESK'' • 

1 POKE 36969,106:POKE 36963,0 
2 POKE 32804,0:POKE 32806,106 
3 Pm A=32990 'ID 34461:KI<E A-5854,PEI!I«A):NEXT A 
4 Pm A=32864 'ID 32908:POKE A,234:NEXT A 
5 mIlfl' ''KD IXJm" 
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3) • Insert the cartridge. 'I\lm on the carprt.er, with your cartridge switch on 
(cardco - right switch). wait until the Magic Desk 1 ('1M) main optioo screen 
is displayed. '!his is the screen after the copyright screen. We are assuming 
that you have verified that the cartridge ~rks properly. 

4). 'I\lm off the cartridge switch ('!his is the right switch on the cardco 5). '1he 
screen should rot change. 

5). Push the reset bJtton. '1he normal blue screen shcW.d come up. 

6). 'I\lm on the cartridge switch (cardco-right switch). '1he screen shcW.d not 
change. 

7). Verify that the program is really there by enterin} PRINl' PEEK(32772). You 
shcW.d get 195. '!hat is the C in the CEMSO auto-start routine. 

8). Enter these pokes in direct JOOdei :roKE45,0:PCl{E46,159 

9). SAVE "ORIGINAL" ,8,1. '!his will take about 2 minutes. If you shcW.d get 
graprics dlaracters during the save process, you have not followed the 
procedure as described. ~ anj begin again. When the save is 
c:x:q>leted, tum everything off anj rE!IOCIVe the cartridge. 'I\lm everything back 
on. 

10). ION) "ORIGINAL", 8 , 1 

11). Verify that the program is there with PRINl' PEEK (32772). '!his shcW.d be 
done in .inm:rliate JOOde. As with 9l'EP 7, you shcW.d get 195. Noli RlKE 
32772,0. '!his will alter the CBmO, preventing the auto-start. We will leave 
it at 0 permanently. 

12). Push the reset b.ltton. '!he cxmprt:er should not dlange llIlCh. 

13). Type in the follOW'ing in direct JOOde: RlKE 51,0:RlKE 52,10:PCl(E 55,0: PCI<E 
56,10 - 'lhese pokes will keep the desk p:o:p::anl protected, as we load another 
program UOOer it in JIIeIIOry. 

14). ION) ''M:X)IFYDESK'' ,8. You my list it to verify it is con:ect. 

15). Enter RUN. '!he program will take 15 secon:is to run anj the screen will not 
change. 

16). Push the reset bltton again. 

17). Enter the follOW'ing one line program, bIt 00 oor RUN IT. 
1 SYS 32786 

18). RlKE 45,0:PCl(E 46,159 (IN D~ KDE) 
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19). SAVE ''}W;IC DESK" ,8,1 to the disk. '!his is the working version. After the 
save is oatpleted, you may save it again to as many disks as you like with 
only the SAVE CCIII'IIal'Xi. Mlen you are through saving, enter RUN and it should 
nm. At arrt future time, you may load it and inlDediately save it to another 
disk as well. Once loaded, type list and you should see the following: 1 
SYS 32786. Once it is nm, you may exit the program with the reset button, 
bIt it may not be started again. '!his is because the initialization is 
over-written by the 160's. '!his ooours after the need for that part of the 
program is finished. Once you have a working version, all the other programs 
saved to the disk may be erased. 

Would you like to read the long BASIC program that makes the desk work? 
After loading it, enter POKE 44,10 and then LIsr. Don't try to cllanJe lines or 
nm it, because there are not enough changes to make that work, bIt you may read 
the 494 lines of BASIC as many times as you like. 

One of the JOOSt interesting things you may do is to use the desk as a 
sl'lowcase for your own custan sprites. Many of the iex>ns on the desk have no 
function, like the telep-tone, calculator and ledger, so they could be replaced 
with your own. We also could nove some of those secret sprites up where they may 
be seen. since we had to learn all about the sprite table to nodify the program, 
we have made a list of the new sprite locations, after the nodification. After 
loading Magic Desk I ('IM), you may PEEK and POKE all the changes you like. You 
may also reIOC>ve any of the iex>ns to use in some other program or game. '!he area 
fran 2048 to 2559 is free to load programs to POKE in sprites, as long as you 
remember to protect the area above with POKES to 52 and 56, as in the JtDdifying 
procedure. '!hat protects the variables fran any short program and will prevent 
damage to the program above 2560. 

let's use an exanple of how to see these secret sprites. First, load the 
program and then do a reset or aNEW. NoN enter the POKES from instruction 13 
(POKE 51,O:POKE 52,10:POKE 55,0:POKE 56,10). lastly, type in the following 
program: 

1 FOR A =34590 TO 34653:POKE A-6366,PEEK(A):NEXT A 
2 FOR A=34526 TO 34589:POKE A-7326,PEEK(A):NEXT A 
3 FOR A=34462 TO 34525:POKE A-7134,PEEK(A):NEXT A 
4 SYS 32786 

NoN when you type RUN, there will be a delay as the sprites are copied to 
their new locations and then the desk will cane up I with a house in place of the 
ledger (line 1), a set of test tubes in place of the calculator (line 2), and a 
printing calculator in place of the card file (line 3). These 3 sprites were 
IOOVed fran their original location and were not relocated in the table below. 

In a similar way you may cllanJe arcurrl any sprites in the program. Be aware 
that some sprites are expaOOed horizontally (like the ham) and others are double 
both ways (the ledger), while others are not exparxied at all. As a result, the 
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sprites will look different in different places. '!he harxl will look very small in 
place of the telePlone. Here are the sprite data locations: 

27136 - telePlone on desk 
27200 - calculator on desk 
27264 - printer in typewri tar JOOde 
27328 - card file on desk 
27392 - the pointing harxl 
27456 - the sleeve of the harxl 
27520 - wastebasket 
27584 - desk synix>l seen in typewri tar lIDde 
27648 - carriage point in typewri tar 
27712 - file folders synix>l 
27776 - a cane-like object 
27840 - another cane-like ct>ject 
27904 - page synix>l that hovers over desk 
27968 - another page symtol used in ~ 
28032 - 3 page symbol 
28096 - flcg7J disk symtol (a good one too) 
28160 - error symtol 
28224 - ledger on desk 
28288 - file drawer seen in help screens 
28352 - typewri tar seen in help screens 
28416 - box for the clock seen in help screen 
28480 - exit sign seen in help screen 
28544 - margin set symtol seen in help screen 

Each sprite begins at the IllE!IOOry location am is 64 bytes long. '!here are 3 
oore sprites in the original table as discussed aOOve, at 34590, 34526, am 
34462. 

A Far tvD!S 

'!he JOOdification routine was fairly well explained blt a few extra points 
are in order. You will rote that while the original began exec::utin} at 32777, the 
new version begins at 32786. '!his is to avoid a lock-up, which occurs when an 
initialization kernal routine is called. Anytime ycu fim JSR 64848 or JSR 65415 
at the start of a cartridge pzograJlI, get rid of it in your RAM copy or skip it. 
'!here is no need for it anyway in a disk copy, because this has already been 
perfonned. '!his routine tests RAM am it awears that when it reac:hes itself in 
menmy, a lockup occurs tm1.ess SEI has ocx::urred. In fact, JOOSt kernal calls at 
the start may be skiwed, since their p.lI'pOSe is mot. 

Line 4 of the nod ptog:J:aD:l rE!llDVes the part that loaded the other chip;. If 
this were not done, gartJage would be written aver the program already in JDelJDry. 
'!he part that nmred the original section up to 49152 remains. '!he reason they 
JIDVe it is because the area fran 34816 to 40096 is used to stare a page loaded 
fran the file cabinet, m::>re of those 160's again. We fOl.'lRi that out the hard way, 
when we first tried relocating the sprites up ~ am got clatilered again with 
16O's. 
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Line 1 sets the program to look far its sprites at page 106, which is 27136 
ani line 2 makes sure the variable storage ems at page 106. Line 3 nnves the 
sprite table dc7Nn fran 32990 to 27136, ani copies it there, 5854 l:1ytes lower. 
Before yaI nm the progzam, both tables will still exist. 

Here is a partial JIIeIIllrY map of what is going on when Magic Desk 1 ('1M) is 
running. 

2048 -2559 - storage area far 8 sprites in current use 
2560 -21833 - a 494 line BASIC program 
21833-27136 - variable ani string storage far the BASIC progtam 
27136-28607 - master sprite table 
28672-33951 - the page you type in the typewriter 
33951-34816 -~ not to be used, rut don't bet on it 
34816-40096 - a page loaded fran the file cabinet 
49152-53247 - various ML routines called in the BASIC program 

'!he progzam is IMS.l!m r.- 'BIB LAMPS ('1M) by Russell Lieblich & Peter Kaminski. 
Copjright 1985 Acti.vision roo. 

TYPE DF ~CIf: '!his program will check track 36 far an error. 

1m '10 COPY: Salle of the new ni.1:i>le 00Vi programs such as Mr. NilDle ('1M) or Fast 
Hack'Eals SD2 V3.0 (KSD only) will CX1fJY this disk. 

1m '10 MAKE A ~ ropy WI'IH'.X1I' F.RRCR) 00 'llfE DISK: 

Q:]ce this program has loaded the main file, it will check track 36 far the 
''KEY'' value. If fO\.lOO., the progzaIn will execute properly. All we have to do is 
allow the program to execute, perfonn a reset, save out the code, ani fim an 
entry point. 

1. Load the progzanl fran the ariginal disk. Q:]ce the main title screen is up, 
RESEr your catp.rt:er. 

2. Load ani execute .HIHJ(. Flip out BASIC by c::han;Jing the byte at $01 fran a $37 
to a $36. 

3. Save out the main section of code to a newly fonnatted disk with S 
,~, ,08 ,0800,BFFF. 

4. We're not done yet. '!here is a section of code stored in the RAM urder the 
KERW.. ($EOOo-FFFF) that we JIIJSt capture far proper execution of the progtam. 
We will use the procedure described in the NoveItj:)er 1984 Newsletter to capture 
this code. 'lhose who saved this routine need only load ani execute it with G 
1000. 'lhose who have the PRCCRAM ~CIf ~ II should load ''K:NE 
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KERNAL", execute it with G 1000 and then proceed to SI'EP 5. 'lhose who do nOt 
have these programs should follow the prooedure below: 

You should still be in ~. Using the F c:x:mnaro, fill the lIIE!IIDry fran 1000 
to 9FFF with 99. '!his will clean th:irgs up for our next operation. We will 
construct the KJVE KERNAL routine at 1000. Using the M CCIIIIIal'Xi, type in the 
following: 

.:1000 78 A9 35 85 01 A9 00 85 
• :1008 FC 85 FE A9 EO 85 FD A9 
.:1010 20 85 FF AO 00 B1 FC 91 
• :1018 FE C8 CO 00 00 F7 E6 FF 
• :1020 E6 FD A5 FD 00 ED A9 37 
.:1028 85 01 58 00 00 00 00 00 

Make sure you have typed in the rode correctly. Don't forget to type return 
after each line. When ~ disassent>le the program at $1000, ~ find the 
following: 

1000 SEI 
1001 I..D1\ #$35 
1003 STA $01 
1005 I..D1\ #$00 
1007 Sl'A $FC 
1009 STA $FE 
100B I..D1\ #$EO 
1000 STA $FD 

100F I..D1\ #$20 
1011 STA $FF 
1013 LDY #$00 
1015 I..D1\ ($FC), Y 
1017 STA ($FE),Y 
1019 !NY 
lOlA CPY #$00 
101C em: $1015 

101E INC $FF 
1020 IND $ID 
1022 I..D1\ $FD 
1024 em: $1013 
1026 I..D1\ #$37 
1028 STA $01 
102A eLI 
102B BRK 

'Ib get to the RAM uroer the KERNAL, ~ must switch off the KERNAL R:M. But 
first ~ must set the interrupt, which will keep the IR;l interrupt fran trying 
to ao:::ess the KERNAL. '!hen ~ simply transfer the rode stored uroer the KERNAL 
to $2000, turn the KERNAL RCM back on and clear the interrupt. save this 
prognnn to a utilities disk using S ''HJVE KERNAL" ,08,1000,102C and keep it for 
future use. Now' execute the program with G 1000. Using the I CCIIIIIal'Xi, scroll 
through the code at $2000 now to verify that it was transferred. 

save the rode fran uroer the KERNAL, now at $2000, to your fonnatted disk with 
S ''MASTEru<ERNAL'', 08 , 2000 , 4000 • We may now exit the l'OCIJ1i tor. 

We have a slight prd>lem with our MA9l'ERKERNAL rode. When loaded, the file 
will locate itself at $2000. '!he progIaJll is expect.irg to find it at $EOOO. We 
could write a loader prograJn to relocate this code, or ~ could do it the easy 
way. With a track and sector editor, ~ can locate where the first block of 
the MAS'l'mKERNAL program is stored on the disk. Go to 'lRACl< 18 ~ 01 and 
start looking through the directory for MAS'I'ERKEmAL. If you used a newly 
fonnatted disk, it will be the secorrl progratn in the directory. Bytes 03-04 of 
the directory entry (COlU1ting the first byte as 00) will tell you where the 
first block of this program is located.. Q'l a newly fonnatted disk bytes 03-04 
should have $13 00. Qlce you have the location, go to that block (19 in this 
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case, siIx::e $13=19). Byte 03 of the block will oootain the high byte of the 
load address, web is $20 for this proglOalti. If lRIe c:::hanJe this to $EQ, the 
proglOam will load at $EOOO. '!he block shoold read as follows: 

13 OA 00 20 

13 OA - Location of the next block of the program (may vary). 
00 - Low byte of the load address. 
20 - High byte of the load address. Olange the $20 to an $EQ. 

7. 'lb execute the program use the following procedure: 
10M) ''MAS'I'ERKERNAL'', 8 , 1 
10M) '~',8,1 
SYS 34305 

8. Ya]'RE r.am! 

As you can see, the enb:y point lRIe chose briD;Js up the main title screen. We 
foord this enb:y point by l'n.mtirg for a store to border oolor (H 0800 BFFF 80 20 
00). 'Ibis hunt returned the address $8611. 'lhrough the disasseut>ly of this code, 
lRIe determined $8601 (=34305) as the point to try. Clleck the PPM II for a conplete 
discussion of enb:y points. 

'!he program is ~-'lm(tm) copyright 1984 by AFA (version 27.0:&:.84) 

T!lPE OF PROl:'.ECl'ICN: 'Ibis is a 16K cartridge program that uses indirect, indexed 
addressing - Sl'A (88), Y. 'Ibis foon of addressing uses a pointer on zero page, arK! 
the value contained in the Y-register, to calculate the JDEIIIDry location to be 
acted upon. 'Ibis cartridge is an AlJ'lO-STARl' cartridge, rut it does rot use the 
00IIIIDll CBMBO as foord in JIDSt other cartridges that reside at $800o-$BFFF. 'Ibis 
auto-start feature will be looked at in detail in just a few minutes. 

lD'l '10 BlICK UP: Although other versions of this progIanl may be directly backed up 
to disk with the CARIRIOOE lW:KER, this version of the program may rot be backed 
up. A 00f!:i of the cartridge may be made by b.l:rnirg EHOtS am installing them on 
a cartridge ooard. 

lD'l '10 MAKE A ~ OOPY': '!he easiest way to locate the progralu's protection is 
to use the <D4PARE AND REPAIR furrtion of the CARIRIOOE lW:KER program. 'lhis 
ftmctioo allows the user to narrow down the possible locations for the programs 
protection. It is possible to do this program without the use of the CARIRIIX;E 
EW:!KER, so we will include both methods. 

1. First we neerl a disk (RAM) version of the program. Use either OPl'ICN 1 or 2 
fran the CARIRIOOE IW::l<m (CB) proglOaln (both will be identical); just be sure 
to 00t:ain a printed report. For the sake of clarity, name yoor oojec:t file 
'MB'. If you don't have the CB software, use the tec::hniques outlined in the 
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Program Protection Manual (I or II). For review we will cover the technique 
here. 

a. Insert your cartridge ard de-activate it (turn off the cartridge switch or 
tum off the proper switches on your exparrler 00ard). 

b. Tum on your canputer, load HllDJ ard then SYS49152. 

c. Activate your cartridge (by the switch or via your exparrler 00a.rd). 

d. Save out the cartridge menory with the follONing carrnarxl: S 
''MB. OBJ" , 08 , 8000 , COOO 

2. Now it is necessary to execute the RAM version of the ptogLato. If you are 
using the ca, simply load ard execute the auto boot ard allow the program to 
crash. Flip switch 2 CW ard RESEr the canputer. Now flip switch 2 OFF ard load 
the ca software. Follow the steps in OPI'IOO 5 (~ARE AND REPAIR) to identify 
the location that has been written to ($85AF). Note that location $8000 will 
be chanJed by the RESEr routine of the canputer ard t«n' by the program itself. 

If you don't have the ca, follow these instructialS: 

a. After you save the program out to disk (ard you're still in the IlD'litor), 
transfer the program into the RAM urrler the cartridge: T 8000 BFFF 8000 

b. Now de-activate the cartridge via the switch(es). Tum off the BASIC RCM by 
changing location $0001 fran $37 to $36. Use the following c:xmnand to 
execute the RAM CXYf1Y: G 80SA 

'lhe program will crash. RESEr your canputer ard re-enter your ML IlD'litor. 

c. Tum off the BASIC' RCM (change location $0001 to $36) am transfer the code 
down to $2000: T 8000 BFFF 2000 

d. Load the disk version of this program: L ''MB.OBJI' ,08 

e. Compare the bIo versialS of the prograJo: C 8000 BFFF 2000 

f. '!he ~ison will result in firrling locations $A000 ard $85AF as being 
different. In this case, location $AOOO was dlaR.Jed by the RESEr routine 
ard $85AF was written to by program. 

3. Now that we have established that locaticn $85AF is where the cartridge is 
writing to itself (therel:7j causing the program to crash), we can h1.mt for the 
code that writes to $85AF. By the way, location $85AF gets charged to the 
value of $00. since ca does not fix this program on its own, you can be 
reasonably sure that protecticn will be irrlirect iroexing (STA (XX) ,Y). First 
thing to try is h1.mt for where the program sets up the pointers to do the 
indirect iroexing. We can usually fim this by doiB} a siDple hunt for I.llJ.'s 
(A9) with the imividual address bytes. Try the following l'nmts: 
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H 8000 BFFF A9 AF H 8000 BFFF A9 85 

'!be followin;J locaticms will be returned: 80DE & 80ES. Take a look the 
pr:ograms HI. code fran $80DE 00. It will bec:x:me ~, durinq investigatioo, 
that this area of code (fran $80DE 00) is settirg up pointers at $88 am $89 
(aJ'IXn1 other th.i.rq;). '!he pointers ($88 & $89) are poi.ntin;J to locatioo $85AF. 
At $8112 the pr:tXJLalU loads the C!("Omulatar with the value of $00 (Ul.l>. #$00). 
At $81lA the pr:ogram transfers the value in 'A' ($00) to the 'Y' ('rAY), 
thereby also settirg the 'Y' to $00. Next (at $811B & 8llC) the pr:ogram stores 
the value in the 'A' at locatioo $85AF with the cxmnarrl STA ($88), Y. Reme!IItler 
that locaticms $88 & $89 point to $85AF am that the value of 'Y' is $00, so 
the final locatioo will sinply be $85AF. 

Keep in JDirxi that a cartridge is ~ based am will rot be c:hanged if it 
tries to write to itself, whereas the same pr:ogram residi.rg in RAM can write 
to itself am cause the program to crash. All that is required to prevent the 
program fran writirg to itself is to charge the Sl'A ($88), Y to }UI's. '!his is 
aocxmplished l1t c.tlarginq the code at $8llB & $8llC to FA's. Just l1t c::har¥3inq 
these b;o bytes to tIP's the pr:ogl:atli will rrM run fran RAM. If you had the CB 
software am printed a report of the possible locatioos \\here program 
protectioo may be hiaien, you \IIOUld f.in:i that the very first !NOIR type of 
aCkh:"essinq listed is \\here the protection was located. '!his is why the CB 
software is so very valuable. For the few cartridges that CB will rot tackup, 
it is possible to use the report generated to f.in:i the protection. 

4. If you are using the CB software all you need to do is save the llDdified 
version l::ack to disk. You shcul.d replace the original version with the 
JOOdified version: S "@0:MB.0B1",08,8000,COOO 

At this point the CB versioo of this program will l'lO\V load am execute 
properly fran disk. It will require a little oo:re wrk for those of you that 
don't have the CB. 

If you don't have the CB it will be necessary to add a little bit of 
additional code to the ~am. '1hi.s extra code will tum off the B.IoSIC 
interpreter am then juup to the proper entry point of the pr:ogx:am. For the 
sake of ccnvierx:e lNe will add this code begirlnin1 at $COOO (49152). '!his way 
when you load the pr:ogram back in all that is required is to SYS49152 to 
execute this pr:oglOam. Use the 'M' cxmnarrl of your HI. toonitor to enter the 
code: 

COOO A9 36 80 01 00 6C 00 AD 
COOO A9 36 Ul.l>. #$36 (DISASSEJtBLY OF ClDE) 
c002 80 01 00 Sl'A $0001 'JllRN OFF BASIC 
c005 6C 00 AO JMP ($AOOO) !NOIREIn'.J1I4P '10 smRl' OF m:x;RAM 

save the llDdified versioo of this ~am back out to disk with the 
followin;J cxmnarrl: S n@Q:MB.0B1",08,8000,COO8 

To execute this program just ILW) ''MB.0B1'' ,8,1 then SYS 49152. 
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5. YOO'RE o:tm 

A final ODoeut as to how this program auto-starts without the CBfBO. As you 
recall this is a 16K cartridge that resides fran $8000 to $BFFF. '!he cartridge 
will tum off the &sIC interpreter ReM am force the miCloproocessor to look to 
the cartridge port for the entire block of lIle!lIOrY fran $8000 to $BFFF. 

Dlrin;} the nonnal initialization routine of the C-64 the carp.rt:er will look 
for a CBMBO at $8000. If it is fouro the entire initialization process will be 
turned over the cartridge program. It DUSt be pointed out that the initialization 
process is a quite lergthy am oanplicated process. If the ClH30 is :tel' fouro the 
normal initialization will be continued by the carp.rt:er. At the ern of normal 
initialization the carp.rt:er will perform an in:lirect jump into the &sIC 
interpreter - .JMP ($AOOO). 'Ibis jump uses lIle!lIOrY locations $AOOO am AD01 as 
vectors. Normally these locations point to the RFAL start of ~IC. When ~ 
install 'lHIS cartridge the vectors at $AOOO have been char¥;)ed to where the 
progIaJO begins. 'Ibis is an easy way to let the oa!plter perfonn all the 
initialization routines am leaves the progIanmer free to CD'lCeutrate on writ:in;J 
his progJ:aJll (am oot on initializirYJ the coop.rter). 

'!he following was subnitted by a newsletter sub;c:riber: 

'!he program is Mica> CXXIODE, Cq7jright 1983 by Virtual C'aIbinatics, Cq7jright 
1983 by Ccmoodore Business Machines. 

TYPE OF ~CJtI: '!he pt:ogJ:aJD will d1eck for two errors on the disk - an error 
20 on both track 1, block 0 am track 35, block 1. '!his program uses an autoboot 
am machine l~ erx:ryption. 

lD'1 'ID CXlPll: Use a copy program that will place the error 20's on the disk for 
you. 

lD'1 'ID MAKE A ~ CXlPll wrnDJI' mRmS CJtI '!HE DISK 

1. Fbrmat a disk am copy tracks 2-34 fran the original to the copy disk usirYJ a 
suitable copy prog:r;aJD. 

2. Usin;} a TIS editor, change the load aairess of the file ~I fran $0100 
to $C100. [);) this by char¥JirYJ byte 03 on track 17 block 0 fran $01 to $C1. 

3. load ,,~, l'X:I\I1 with IJ:::W) "~, ,8,1. After loading, reset the 
coop.rter. 

4. Usin;} ~, examine the code fran $C1OD-$C23C. At $C23A is the entry point to 
the main prQ3IaJD. ('Ibis is used after the erx::rypt:ed ML program called 
"ClXlKBX>Kl." is loaded am decoded). CllaD}e the JMP $C030 at $C23A to a BRK 
($00). Also ~ the $C3 at $C153 to $00. 'Ibis will disable the cartridge 
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reset protectial (CIH3O) by ctlar¥Jirg the letter "C" .'1ben, usirg 
S"CXXI<BRK" ,08,ClOO,C257, save the JOOdified aut:d:Joot to disk. 

5. Load a T/S editor am dlarge the load ad:h'ess of "CXXJ(8RK" fran $ClOO tack to 
$0100. Reset the oatp.Iter. 

6. Type I!W) "CXXJ(8RK" , 8 , 1. 'lhe aut:d:Joot pt'C)9%atn will load ar¥i decrypt 
"~", a SE:l file. Reload I!ID'<I am save the llOIr1 deooded "cxx:I<BX)Kl" 
with S "~U",08,COOO,Cl50 

7. write the followiJog short loader puxp.atn ar¥i save as "I.!W>EKXX:.I<. 

10 IF X=l '!HEN 100 
20 X=l 
30 I!W) "cxx:I<BX)Klu", 8 , 1 

100 SYS 49257 

st:art.irg the ptogIatn with SYS 49257 ($C069) will bypass the protectial scheme. 

8. 'Ib start the program just use I!W) "~', 8 ar¥i then RJN. '!be loader 
ptogIatn could be also autabooted usirg a program like SUpeJ:booter. '!be llOIr1 
unneeded CXXEB:XJ{, ax:&<OCaQ., arrl cx:x:I<BRK files can be scratd1ed. 

'lhe pt'C)9%atn is Ml..CRBlFl' 1IlUl'.IPIAII, Cq7f.right Microsoft Corp., 1981,83. 

TYPE OF ~Cfi: '!his ptogIdill requires two checks for proper executien. '!be 
1st d1eck is for a good block. at track 1 sector 2. If this block. is good, the 
progratn will then check track 1 sector 1 for an error. '!be pt'OJLatli does rot 
check for a specific error, blt cnly that one is present. It is a shame that 
S\dl a good pt'OJLdIIl uses a prot:ectien scheme that 'beats the disk drive to 
death' • 

lIli 'lO CDPY: Copy the disk with any good rovt progrdlll am place an error 23 en 
the disk at 01/01. Yoo may also use a nil:b1e rovt ptogram am let it p.xt the 
error en for yale 

lIli 'lO MAKE A ~ CDPY Wl'IHXT.l' ]!JRR; Q{ '!HE DISK. 

1) Use IW:KUP 228 to rovt tracks 2-35, or use a good rovt program that will rot 
place errors al the disk. 

2) load am execute HllDf. Fill in memry fran 0900-3600 with 00. 

3) L "MP." 08 - 'lhis is the program that contains the error ~. 

4) Usirg the M oaJIlIU'd dlarge 3586 am 3587 to FA (R>P). 

5) S "@O:MP." 08 0900 2600. 
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6) YOO'RE Inm. 

'!his gets you up am running, b.1t you haven't learned a thirg. 'lhe 
Newsletter is an extensioo of the P. P.M., am is i.rttemed to keep you in tOldl. 
with the developnents in program pr:otectioo. You will fim that what you learn 
in the analysis of this progIaJll may be applied to many other progr:ans currently 
00 the market. If you've been asking where they're hiding the <lfi>#32's, this is 
the program for you. since this program is a bit oore canplicated than sate of 
the others we have investigated, we will take oore of a tutorial awroacn to 
unprotectirg it. 

ret's examine the cxx:ie in MP. with HIM::fi. 'lhe area of code that we are 
interested in is located fran 3500 to 3608. 

Irrlirect ad:k'essirg - 3500-352C. Beginning at 3555, you will fim referen::es 
to #$65, or l1IE!!Im'Y locations beginning with $65. '!his will sem us off to look 
for the error check.irvJ :routine at $6500. Further investigatioo shows that there 
is nothirg out there. '!his is the programmer's a1:t:enpt to oalfuse us. When the 
sectioo of code at 3500 is executed, it will charge these refe::ences fran 65 to 
35, which is where the error routine resides. Qlce the code has been c:h.arged, 
following the logic of the code beccanes easier. In order to see hc:M this 'NOrks, 
we will execute ally this sectioo of code. First transfer 3500-3600 to 4500. 
'!his will allow us to retrieve the original code for further study. Now we will 
~ the code at 352E to a BRK. Usirg the M CCIlIllaJ'rl charge the N:. too 00 
(BRK). Inserting a break will allow us to execute this sectioo of code am 
return control to us. We insert the BRK here so that we may discover the result 
of the iOOirect adlressirg. '!be code at 352E will check for the presence of a 
cartri~ (machine 1a:r¥Jl.1a9E! lOOl'litor). If a cartridge is detected, the program 
will fall through to the code at 353A, which erases the code am crashes the 
program. With the BRK inserted at 352E, we may l"lCM :run this sectioo of code with 
G 3500. Now when we disassemle the code fran 3555 through 3500, we will fim 
our 65's ~ to 35's. We discover a fully furx::tional error dlec:ld.r¥} routine. 

Now we will fim out what happened to our (M)#$32's. We begin the :routine a 
$3500. At $35CA, If.'e inp.lt a character fran the chamel am AND that value with 
#$OF. After we return that value, we plSh it 00 the stack (PHA). We recall 

this value by p.ll.lirg if off the stack (PIA). '!his value is used in the bran::h 
instructions at $357E am $3586. Keep in mi.n:i the BNE am BEJl i.nstJ:lrtians 
looks for a true or false situatioo. ret's see hc:M this works. '!be first check 
If.'e make is for a good block. Qlce we inp.lt the cbaracter fran the channel 
(FFCF), we will return the following bit pattern. 

3 0 
0011 0000 - #$30 - No error 00 this pass 
0000 1111 - #$OF - AND with #$OF 

0000 0000 - #$00 - '!his value is checked at 357E 

When we AND a value with #$OF, If.'e eliminate the high nil:t>le. Instead of 
checking for #$30 or #$32, we are l"lCM check.irvJ for #$00 or #$02. '!his makes the 
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code a little nore difficult to spot and alter. let's go back rot to $357E with 
our $#00. If any value other than #$00 is returned, the prog1am will brandl to 
$353A, which erases the code and crashes the prog:t:alll. 'lhe DE: instructim senjs 
us back to check the channel again. '!his time we will be chec::k:irg for an 
error. If the error is there, the bit pattern will be as follows. 

3 2 
0011 0010 - #$32 - An error is returned. 
0000 1111 - #$OF - '!his will eliminate the high nil::ble. 

0000 0010 - #$02 - '!his value is checked at 3586 

We are now sent to 3586. If we return with a 00, the BEt! will send us to 
the self-destruct code at $353A. If the disk has an error at Track 1 Sector 1, 
we will return with the value of #$02 and the pn.x31:am will fall through the 
branch instructim. 'lb get aroum the error, we charxje the code at $3586 and 
$3587 to IDP. 'lhe prograIll will now fall through without errors m the disk. 

'11lat takes care of the protectim. You are up and rurming and may now aw!y 
what you learned to other programs. When you are unsure of the purpose of a 
subroutine, do what we did here l7:i insertirg a BRK at a logical enting point in 
the oode. Ra\e:liJer you canoot lrurt the CXIIplter, rut should have a tackup of 
your test disk. 

00l'E: sane cx:upanies may be u¢ating their error routines on different releases 
of their prog1ams. If what we ~ here does rot 'NOI"k, the routine has 
prcbably been u¢ated. 

'lhe program is IIlIL."[QIAIRE V2.0, ropyright 1984 l7:i BllJE CHIP OOF'IWARE. 

TYPE OF m:1I'EX:TICN: '!his progLdllI uses a KEY (or "IXHiLE") plugged into joystick 
port #1 for protection. 'lhe disk is rot p:rotected, so you can tack it up with any 
copy prap:am. However, the prap:am will only nm if the dongle is pllJlRed in. 
'!his SOU1'¥3s like a good CC1JIlIauise between program protectim and ease of tackup, 
rut \>Jhat hawens if the dongle gets lost or st.op; 'NOI"king? (both of these things 
have hawened to us with dongles, althol.gh they're nore depeOOable than disks). 
You still need to have a "tackup" dongle, or better yet, a versim of the program 
that doesn't check for the dongle. We haven't dealt with any dongle protection 
schemes in the Newsletter before, because they can be very CCIIplex and 
hardware-oriented. 'Ibis schenwa is siq>le enough for everyooe to uOOerstarrl, and 
it's especially good for beginners sin::::e it's in BASIC (a similar t.edmique coold 
be used in madrlne l~). As a :t:xn.Js, we'll learn a little atnIt hc7.N to read 
the C64' s game paanes. 

fD¥ 'ID MAKE A IXHiLE: 'lhe easiest way to make a backup dongle is to use a pair of 
game paanes. JUst plug the paanes into joystick part»#1 and turn both paane 
krxX:s all the way clockwise (only one paane will actually be chec:ked). '11lat's 
all there is to it! lbst dongles are lII.ICh nore CCIIplicated, rut this one is quite 
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sinple. An::rt:her way to make a dor¥Jle is to cane::t a wire fran pin 5 to pin 7 of 
joystick port #1. pin 5 is the top right pin on the port (as you look at it) am 
pin 7 is the secarl pin fran the bottan left. A joystick extensiat cord or old 
joystick. cable can be used to plug into the port, as lag as the cable has 
camectiats to pins 5 am 7. If you want to mat:dl the characteristics of the 
original dor¥Jle J\m'e exactly (which isn't necessary), use a 2.2K ohm resistor 
between pins 5 am 7 instead of a direct canectiat. Actually, the program will 
:rtm as lag as the resistance is uOOer about 8K ohms. 

1. Make a copy of the disk with arrt oopy proglalll. 

2. Load in the first pr'Oj!am at the disk: I.ClAD ''M'' ,8. List line 15. Cllarge the 
cnsuB 100 to CDSUB 110. Save the program back. to the CX>PY disk with: 
SAVE"@O:M" ,8 

3. Now load in ~ am enter the 1ID1itor with SYS 49152. Fill lIIEIIm'Y with 
F 0801 3000 FF. Load the secxni progratn on the disk with: L"INITIAL.BAS" ,08 

4. You need to change four bytes of lIIElIIDrY (at $1050, $10ED, $15ED am $lEDF) 
fran $88 to $8F. Display the first locatiat using the lIIEIIm'Y display CCIII'IIat'rl M 
1050. Type 8F aver the first byte displayed (88) am hit REIURN. Now change 
the other three locations the same way. 

5. save the progzam back. to the copy disk with the CCIII'IIat'rl: 
S"@0:INITIAL.BAS",08,0801,2F47. 

6. '!hat's it - you're done! Reset the catpIt:er am :rtm the program as usual. You 
might want to backup this versiat (it can be file copied if desired). 

let's follow alag to see how to find the dleck. for the dongle. load in the 
first proglam at the disk (''M''). '!his is a BASIC prog:r;am. Run the program Wl'IlD1l' 
the dongle to see what ~. Part of the title screen will be printed am then 
the oatpIter will RESEr itself without loading arrt files. '!his ~ that w 
should look for a SYS 64738 (or equivalent) in the proglatD, sUx:e this CCIII'IIat'rl is 
the JOOSt CXIIIIal way to perform a RESEr fran BASIC. Reload ''M'' am list it (it's 
short). Line 33 says: 
IF PEEK(A+L)<73 '!HEN SYS 64738 • '!bat looks like the culprit! Cllarge line 33 to 
read: 33 REM am nm the pr'Oj!atD again (without the dcnJle). It still doesn't 
'World ~t's going at? 

We need to look J\m'e closely at exactly when the praJtatn RESEI'S itself. In 
the proglatD code, you can see that after printing the part of the screen that did 
appear, the pr'Oj!atn does a cnsuB 100 at line 15. Line 100 loads in a program 
called ''VAR.BAS''. azt w know' that the prog:r;am didn't load arrt files before it 
crashed. ~t ~aed between pri.nt:iJq the screen am doing the I.£W) in line 
1oo? Any time you think a ~IC program is doing saoet:hin3' you can't see in the 
code, you should suspect HIOOEN LINES. 'lhese are lines of ~IC code that contain 
oootrol dlaracters such as DElEl'E ($14), whidl prevent the lines fran being 
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listed oonectly m the screen (altlnxJh the lines execute oon:ectly). cne way to 
read such lines is to use an ML nari.tor that can display lDEIIIm'Y in ASCII (such as 
HlKN's "I" 0CIIID!U¥i). Another way is to print out the pr:ogxam with an interface 
that cawerts 0CIltr01 characters like $14 to a nore readable fonn like [DEL]. 
)b;t interfaces can 00 this. 

If yw. print out this progxam, you'll see that line 100 actually starts out 
IF PEEK(54298»10 '!HEN SYS 64738 • '!be line ocntinues with a REM statement 
ca1tain.ir:g sane DELEI'E's am then the I.Q.I,D''VAR.BAS" statemant that ~ when 
we list the line on the screen. In fact, if yw. list line 100 by itself, you can 
see the hidden part flash briefly before it is deleted am replaced by the I.Q.I,D 
statement. What does the hidden dleck oo? Well, locatim 54298 is used to read 
game padjles on the C64. '!he l'lUlIiler in this locatim is related to the electrical 
resistaroe between certain pins m the joystick port. '!be higher the resistaroe, 
the higher the l'lUlIiler that ~. A direct camectim between the pins (00 
resistaroe) will procb::X! a 0 value, while 00 cc:nnectim (infinite resistance) 
will produce a 255. Pl~ in the dagle produces a value of 3 in this 
locatim. Without the dagle, the value 255 a~. 'l1lus when the dagle is t«Jl' 
used, line 100 will R&SEl' the ~. Notice 00w similar this is to disk 
protectim schemes that return a particular value when the prot:ectim is fOllJ'd. 
'!he game padjles ~ as a dagle because they are VARIABr.E RESIS'.ItR;; turning 
them clockwise reduces their resistaroe to O. 

'lb defeat this dc:nJle check, all we have to do is c::han:Je the CDSUB 100 to 
as.JB 110, to skip the check entirely. Make this C'J:larxJe am re-nm the progxam. 
sure enoogh, it passes the point where it st:owed before! Unfortunately, it 
RESETS again a little later! 'lb make a lag story short, the file INITIAL.BAS has 
FCVR KIm dongle checks, three of which are hi<tien with DELEI'E's. You can fim 
them with a hunt c:aIIlIaI'rl fran the nari.tor: H 0800 3000 "54298". '!he checks are in 
lines 455, 505, 1295 am 2000 in the BASIC program (at the locations given in 
step 4). '!he procedure given in steps 3-5 del!alSttates the best general method 
for c:i'larging these lines, since we don't ~ their length. 'lbose c::h.arges 
siDply replace the IF keyword with a REM, so the dleck is disabled. Note that 
when yw. save a BASIC progxam frcrn a nali.tar, yw. JIJJSt start at $0801, not $0800. 
Also, the eOOing adiress of a prtqtam (plus 1) can be 00t:ained directly frcrn 
locations $OOAE-AF after load.irg the progxam. 

'!he program is II:IflZ'lAJm.'S RBVII!G!: (R), Copyright 1984, Parker Brothers. 

TYPE OF ~(fi: '!he disk is filled frcrn '!RACKS 1 to 13 am '!RACKS 19 through 
36 with EIR:R 21'S. 'lhis results in three "HFAD BM«;:nGS". 

lUi '10 CX>PY: Copy with arrj good nil::ble COfJ'J prtqtam that will place the errors 
for yw.. 

lUi '10 MAKE A ~ CX>PY WI'DD1I' ERRm: 

PAGE [136] (C)1989 R.O.S.,INe. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 



I • •• • • • • • • • • • • • • • • • • • • • '. • • • • • • • • • • • • • • • • • • • • -

1. An exparOer hoard is required for this progzatn. A carooo/5, cartridge Backer 
or CSM Sin;Jle Slot hoard will 'WOrk. Pov.ter off the oatpIter, insert the 
exparder board am turn 00 the switch that grolll'Xjs the EXIDI line. 'Ibis is 
switch 2 00 the CB am CSM 00ar0s, am is the uwer-right ham switch 00 the 
CARIXD/5. Pov.ter 00 the cxmprt:er. 

2. !Dad am execute lfI:M:N with SYS 49152. Provide a clean VlOrk space with 
F 8000 BFFF 99. With this aooatplished, perform a RESEr with G FCE2. 'l1'le 
screen will l'XlW display 30719 BYTES FREE. 

3. load the progzatn fran the original disk with I.£:W) ": *" , 8,1. When the plogram 
has finished loadi.rg am. the game begins executin,}, perform a RESEr with yalr 
reset switch. Re-enter the mnitor with SYS 49152. With the M COIIIIIal'rl, chaJx]e 
the $37 at $0001 to a $36. 'Ibis will flip out the lW3IC IDI. 

4. Usir¥1 the M caJIIIaJ'¥i, ctlange location $8000 to $09. 'Ibis will replace the $55, 
which was inserted as a result of the RESEr routine. Refer to the ~ 
~CIf JW«lM. VOI1Jm II for a ccmplete explanatioo of RESEl'S. 

5. Save out the code fran $8000 to $BFCC to a formatted disk with 
S ''PiGNm", 08 , 8000 ,BRD. 

6. 'Ib use this pr:tqtam I.£:W) ~',8,1. Activate with S'fS 32777. 'Ibis is the 
decimal equivalent for HEX $8009, which is the warm start vector for this 
program. 

7. YOCl'RE ~! 

'!he progra:1ll is KRm tmVERSI'l.Y (1l • .Jmf.85), cx:pyright 1985 by AEA Inc. 

TYPE OF ~CIf: 'Ibis program is supplied 00 a cartridge (IDI). '!he program 
CDJltains a routine which will cause it to crash if you try to rtm it in RAM 
l1leIlDry (e.g. fran a disk copy). 

lDV 'IO <X>PY: '!he cartridge's lU( can be reDDVed, read am copied to a new 8K 
EPRCM (2764) by usir¥1 the PR:JIENADE EPRCM prograJller. You'll also need a FC2 
staroarcl cartridge board set up for an 8K cartridge. 

lDV 'IO MAKE A ~ <X>PY (If DISK: 

1. Insert the cartridge in the oatpIter am turn it 00. If you have an expansioo 
hoard, plug it into the ocmp.tter am insert the cartridge into it (always turn 
the cartridge power off before reIIDVin;J or inserting cartridges!). 'Ibis 
cartridge is unusual in that it doesn't autostart en pc:MeIUp. You should see 
the JDrmal lW3IC startup screen, except that it will show ally 30719 bytes 
free. 

2. load in am rtm an ML mnitor at $COOO (49152). 
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3. If yal I:X:H'T have an expansioo }x)ard, save the original versioo of the 
cartridge code to disk with: S ''TEMP'',OB,BOOO,AOOO. 'l\lrn off the cx:rtp.Iter, 
~ the cartridge am turn the 0CIJP,lt.er tack 00. Reload the lD'litor am :run 
it. load the original cartridge code fran disk with L ''TEMP'' ,DB. 

4. If yal DO have an expansioo }x)ard, yal can take a shortcut. SiJlply transfer 
the oode fran the cartridge to the urnerlyin] RAM usUq T BODO 9FFF BOOO • No\\f 
turn off the cartridge via the expansicn board. '!be code shoold still be 
intact in RAM llIE!IIDry. 

5. After perforJllir¥J either step 3 or 4 above, you are ready to JOOdify the code. 
Display menmy usirg M 8430. Cllarge the first 'b.>o bytes displayed ($B43D-843E) 
fran $91 OB to $EA EA. 

6. While yal're at it, you may want to :make arDther c::harge. '!be m:i.niJun speed 
rate is set at 18 'NOrds per minute, which may be too fast for you. 'lb c::harge 
the mininun speed, yal JIIJS't alter the bytes at $870B am $87OC. Both bytes 
have the value $12 (18) in the original prog:tam. Cllarge OOIH bytes to whatever 
value you desire (e. g. $05). 

7. Save the prog:ram to disk with: S ,~ UNIVERSI'1Y" ,08, BOOO,AOOO 

B. '!bat's it - yal're dale. 'lb run the program, use I.£W) "KESE»tJNIV" ,B,l am 
then SYS 32768. 

'Ibis cartridge is a good M:lrse code tutor prog:ram (as yal may have guessed 
already, sane of us araJlXi here are avid ham radio operators, alalg with many of 
our readers). '!be program uses a very c::atIlDJl methcxi of cartridge protectioo, 
namely tryirg to write aver part of itself. A RCJ>i (cartridge) versioo of the 
prograllt toICI'l't be altered by writirg to itself, rut a RAM versioo (loaded fran 
disk) will. 'Ibis way, a copy in RAM can be made to crash itself. '!he classic 
technique for detect:in;J this type of protect.ioo is sanet.ines called "octtpU"e & 
repair". You oatp:lre a crashed versicn of the program with the original to see 
what bytes were altered, am then look for the rode that altered them. 

First, save the original program to disk, rE!IIDVe the cartridge am reload 
the program as lNe did in step 3. No\\f :run the prog:ram with SYS 3276B. It will 
crash - the screen will go blank am nothing will hawen. Reset the ClC.I1p.lter. '!be 
crashed oode will still be in menmy. load in an HI.. lD'litor at $COOO am run it. 
Transfer the crashed code down in menmy to the $200o-3FFF area with T BOOO 9FFF 
2000. Reload the original prog:tam at $Booo. No\\f octtpU"e the original progcdJlt with 
the crashed versicn usin] C BOOO 9FFF 2000. '!his will slXJW yal all locatioos that 
have been altered. In this prog:tam there is cnly one, at $BOES. No\\f lNe nust fUrl 
the program code that alters this byte. 

First, hmlt for a direct refe:t'el'a! to db:ess $S0E5 using H 8000 9FFF E5 BO. 
Na luck. Next, hmlt for the $E5 am $BO bytes separately, am look for a place 
where they ocx:::ur within a ooople bytes of each other. Using H 8000 AOOO E5 am H 
8000 AOOO 80, yal'll fUrl that these bytes ocx:::ur near each other at $8428 am 
$8420. Examining this area reveals the "crash" oode. First, a vector po~ to 
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$80E5 is set up bf storirg an $E5 am an $80 byte , respectively, into locations 
$OOOB am $OOOC. A little later, the acnmulator (A) am y-register are set to 
$00, am then a STA ($OB), Y instructioo is executed at $843D. '!his instruction 
stores the accuJII.Ilator into a location determined bf aating Y to the value of the 
vector in $OOOB-OOOC. '1hus, a $00 byte is stored into location $80E5+$00 ($80E5), 
which is exactly what we saw haRJel1S. 'lb prevent this, all we have to do is 
replace the STA inst.ructioo with N:>P's ($FA) as we did in step 5. Be sure you 
make this c:har¥.Je to the ClITGINAL version of the program, not the crashed versioo. 
'!he program J'lOW' runs from RAM. 

'nl.e ptogl:aJn is JIJVIE 1IA'Km, Copyright 1984, Interactive picture Systens :roo. 

TYPE OF PRJ.l'l!X:.I'I(J{: 'lh:i.s program will check '!RACK 2 for an error 23 arrl 'lRACK 3 
for an error 27. '!hat's right - 'nt:> bangs for your l:u::k. 

IDf 'ID OOPY: Copy the entire disk without errors am then pIt error 23's on all 
of '!RACK 2 am error 27' s on 'nw:::K 3. or use Qnniclooe, which will copy this 
ptogl:aJlI am place the errors for you. 

IDf 'ID MAKE A ~ OO~ WI'lHXJl' ~ (J{ '!HE DISK: 

1. Make a copy of the original disk without errors (3 mirrute or file copy). 

2. !Dad am execute I£H:If with SYS»32768. Clean up the work space with 
F 0:00 CFFF 99. 

3. Load ''!H>'' from your original disk with !.»''!H)'' ,08. Make the follcrwirg changes 
usirg the M ccmnarxi. '1hese values are inserted bf the ptcgraJlI if it passes the 
protection scheme. 

CXXl4 
CEFS-F9 
CF5D-52 
CF56 
CFDB-DE 

90 
FF FF 
54 48 45 
01 
01 01 01 01 

Save this file to your copy disk with S "@0:MO",08,CX:OO,DOOO. 

4. You can J'lOW' load am run the program as usual (load "*" or "111") EXCEPI' for 
the follcrwir:g. After the main meml awears the first time, you should select 
the PLAY option. Cl1ce PLAY has loaded (it' s short), you can return to the MAIN 
MENU am choose any other option as usual. If you want to skip the openj.n;J 
credits, start with IOAD»''!H>'' ,8,1 am then SYS»52224. You should still choose 
PrAY the first time into the main menu. 

5. YC(1'RE rx:tm! 
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'lhis progIam was da1e by the 'I:ack~' method. After st:art.inJ the program 
nonnally fran the original, we RESEr the 0CIIpIter a:rrl examined JDE!lIIltY. '!he I'J.H)II 

file ocnt:ains the main meml a:rrl loads up at ~. By catplrinI this area of 
menory with the original file, we fown the differerx::es given in step 3 above. 
After savinI the JlDdified I'}M)II file back to a COf1:I disk, we began examinirg the 
progIam nore closely. 

We fown that eadl option oodule has its own protection check cxxie, which is 
encrypted using ErR (exclusive-or). Ql the original disk, once a oodule has 
passed its check the first time, a value is saved which tells that JOOdule not to 
check again. '!he other llDdules, however, will still check the protection the 
first time they are loaded. Ql a COf1:I disk with the l!Ddified ''}M)" file, we foom 
that the PlAY option v.urks. Not only that, b.tt it disables the protection for all 
the other oodules. As l~ as we always choose the PlAY option first, we \«)l"l't 
have to unprotect each option separately. Sanetimes a little experimenting can 
save a lot of work. 

'!he program is 'DIE CUBE IWlfINB - JED VERSICIf, copyright 1984 Micro-W. 
Distriblting Inc. 

TYPE OF ~OO: '!he disk ocnt:ains an error 21 on track 4 a:rrl track 29. 

I-Di'ID roPY: Use any copy progxam capmle of producing these errors. 

I-Di 'ID MAKE A w:EKING roPY wrnDJl' ERR:R> 00 '!HE DISK: 

Due to the heavy encryption utilized in this program, we will unprotect it 
once it 0CIIIeS into mem::n:y a:rrl passes the error cbecki.ng routine. '!he boot program 
loads three JOOdules. '!here is a section of cxxie fran $0801 through $4938 which 
will decrypt another sectioo of code at $COOO. 

1. Fonnat a disk a:rrl file COf1:I the programs called "srARl'" a:rrl ICPYTl" to the 
fonnatted disk. We will use the original boot progIaJlIS because their JUrPOiSe 
is just to load in the main body of the progIam. 'lbese boots do not contain 
any protection routines. 'lhis will save us the trouble of CCX'lS't.:ructi a boot 
program. 

2. IDad the program fran the original disk. Qlce the title screen is up, RESErr' 
your 0CIIpIter. 

3. IDad the RESImE progIaJn fran your PlogIam Protection Vol I disk a:rrl activate 
it with SYS 525 :C1R. IDad LCH:N a:rrl execute with SYS 32768. 

4. Now that the program cxxie has been decrypted a:rrl has passed the prat:ectioo 
check, we may save out the files to the formatted disk using the original file 
names. 

S "c.u:tm" ,08,0801,4938 

PAGE [140] (C)1989 H.O.S.,INC. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 



• • • • • • • • • • • • • • • • • • • • • • i. 
• • • • • • • • • • • • • • • • • • • • 

5 "B/Ml" ,08,CXXX>,C520 

5. '!bat's it - ycu're done! 

6. '!be program may rrM be loaded in the same manner as the original disk. '!he 
only t:hin;J you Ire missing is the head banging at the em of the load! 

Mrile you still have your oopy of LCH:N in, do a canparisoo of the original 
am altered "B/Ml" files. Load the original file anj transfer it with 
'l'>>COOO>>C51B>>OCOO. C!lce the file is transferred, load "B/Ml" fran the oopy 
disk. Take a look at the em of each file with the M camarrl. In the altered 
file, begimirg at $C4A3, you will firxi the copyright ne;sage anj Ul camarrl. 
In the original file, the code looks harmless ~. You can get a look at 
the em of the original file try scrolling through the code fran $lOC3 through 
$1113. 

To gain better umerstan:iing of encryption am decryption, refer to the 
Program Protection Manual II. 

'!he prog1:run is 'lHB lime ~, Sight & Sourrl Music, Inc., Q)pyright 1984, 
M. Peter EiV}elbrite. 

TYPE OF PRJI'EX.::TIeN: '!his program will check for an error 29 on 'mACK 11. If 
present, the program will :nm properly. 

lD'1 '.ID ropy: Use any oopy program capable of reproducing errors, such as 
CMNIc::r.ooE • 

lD'1 '.ID MAKE A ~ ropy wrnDJI' ANY ERROOS eN '!HE DISK: 

last llDJ"lth we provided a review of the earlier protection schemes. We hope 
it cleared up any questions you had regard:i.rg these procedures. '!his nart:h we 
will aoncentrate on lifting a \\IOrki.r¥J oopy of a progrruu fran IIlE!IlDry after it 
has p:lSSE!d its error checking routine. Rement::ler, this procedure often proves 
less time-cx:>nsumin than tracing down the protection scheme. 

QJr first progrrun requires that we utilize a rei technique. '!his program 
will store code to the RAM uOOer D PAGE ($OOOO-DFFF). capturing this code is 
similar to the technique used for prog1:rulLS stored urner KmNAL RAM 
($EOOO-$FFFF) • 

Before we get to the unprotection process, let's do a little review. '!here 
is a RAM section of menmy uOOer BASIC, D PAGE, am KmNAL ReM. In order to 
access this code you IIIlSt dlarge the crliress at $0001 to flip out the ReM am 
expose the RAM. '!he oonnal value fOllJ'Xi at $0001 is $37. In order to access the 
codes urner the ReM, we IIIlSt dlarge this value to the followiIxJ: 

BASIC RAM $36 
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KmNAL RAM $35 (B.\SIC ALSO) 
D PAGE RAM $34 (KERW.. AND B.\SIC ALSO) 

To aroess the code UJ"rler D Page, we will write a :madrine l~ routine to 
transfer the code fran D PAGE ($OOOD-$DFFF) to $2ooD-$2FFF. We will construct 
this routine at $1000. 

!Dad am execute HIM::N with SYS49152. Us~ M 1000 102A, will reveal the 
sectioo of mem:>ry that we will use to store our program. <llaJy,Je the values to 
the following: 

• :1000 78 A9 34 85 01 A9 00 85 
• :1008 FB 85 ID A9 DO 85 Fe A9 
• :1010 20 85 FE AD 00 Bl FB 91 
• :1018 ID C8 DO F9 E6 Fe E6 FE 
• :1020 A5 Fe C9 EO DO EF A9 37 
• :1028 85 01 58 00 00 00 00 00 

a-leCk your program with the following disasseni>ly. 

1000 78 SEI 
1001 A9 34 ~ #$34 
1003 85 01 ~ $01 
1005 A9 00 ~ #$00 
1007 85 FB ~ $FB 
1009 85 ID ~ $ID 
100B AO DO ~ #$DO 
100D 85 FC ~ $FC 
100F A9 20 ~ #$20 
1011 85 FE ~ $FE 
1013 AD 00 LOY #$00 

PRE.VENI' IRQ IN'I'EmruPI'S 
VAIlJE REJ;VIRED 'IO ACX::ESS D PAGE RAM 
S'ImE 'll:IE $34 AT .AI.XmSS $01 
J:.C\M) '!HE lIJ'I BYTE DF D PAGE AND 2000 
S'ImE D PAGE lIJ'I BYTE HERE (00) 
lIJ'I BYTE $2000 SKRED HERE 
SOORCE PAGE HIGH BYTE (D PAGE) 
S'ImE D PAGE HIGH BYTE HERE 
DESTINATICN PAGE HIGH BYTE 
S'ImE HERE 

1015 B1 FB ~ ($FB), Y 'IRANSFER IOOP 
1017 91 ID ~ ($ID), Y 
1019 C8 !NY 
lOlA DO F9 BNE $1015 IOOP:BN::l{ 'IO $1015 UNl'IL ALL OJDE AT D 

PAGE HAS BEEN 'IRANSFERRED 
101C E6 Fe INC $Fe 
101E E6 FE INC $FE 
1020 A5 Fe ~ $Fe 
1022 C9 EO (M) #$EO 
1024 DO EF BNE $1015 
1026 A9 37 ~ #$37 
1028 85 01 ~ $01 
102A 58 CLI 
102B 00 BRK 

CHEX::K $Fe Fm ElID OF D PAGE 
CNCE AT $EOOO ElID 'IRANSFER 

SEl' WCATICN $01 'IO NCEMAL VAIlJE 
S'ImE HERE 
AU..!1iI IN'I'EmruPI'S 

cn:e ya1 are sure the program is correct, save it to a formatted disk with S 
liD PAGE 'IRANSFER",08,1000,102B. 
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'!he prrpose of this program is to transfer a copy of the code l.D1der 0 PI!GE 
to $200o-$2FFF. After the transfer, we will tack on a section of code that 
will transfer this original code back to 0 PAGE for our unprotected version. 
let's get to it! 

1. For those who have a copy of the mo:I'ECI'ICN MANUAL II load and run the 
program 
called "FIIL'ER UP", which is i.rx::luded on your program disk. '!his program will 
fill netmy will 99's, which will nake it easier to locate the program code. 
'!he advantage of FIIL'ER UP is that it will fill the mem:>ry l.D1der the RCH5. If 
you do IX>t have "FIIL'ER UP", IJ:W) and execute HDI:'N with SYS49152. CA1ce 
executed, fill :mestr:>ry with F 0800 BFFF 99. Exit to IW5IC with G FCE2 
(SYS64738). Be sure to have a blank, fonnatted disk available for this 
program. 

2. IDad and execute the original program. Q1ce the program gets to the menu 
screen RESEr your CC81pJter. 

3. Load and execute HDI:'N. We will l1CM go after the 0 PI!GE code. Clean-up the 
work space with F 1000 4000 99. 

4. IDad the transfer program fran your fonnatted disk with 
L "0 PI!GE 'IRANSFER", 08. 

5. EXecute the program with G 1000. Using the I c:x:mnarrl fran $200o-$2FFF, will 
reveal the code that cx::cupies the RAM l.D1der 0 PAGE. If you used "FIIL'ER UP" 
you will fim that the actual code begins at $2800 ($0800). 

6. We will now tack on a routine to transfer the code at $2000 to 0 page. We 
will reverse the process we just used to transfer 0 PI!GE to $2000. We will 
even use the same program. CA1ce we ~ the source and target pages, this 
program will reverse the process. T 1000 102B 3000 will make a ccpy of the 
original transfer program to $3000. Use the 0 c:x:mnarrl at $3000 to check to see 
if your transfer worked. We will now alter the code at $3000 to change our 
source and target pages. '!his will require that we change 0 PI!GE references to 
$2000 and that we change the carp:lrisoo for the em of our code at $3000. 
Note: we can't just load code directly into 0 page fran the disk. Unlike Bl\SIC 
and KERNAL rans, a store to 0 page will go to the I/O devices rather than RAM 
(see the chapter on the '6510 AND '!HE PIA' PFM \UL II). 

7. Use the M oc:mnani to make the following ~: 

AJ:X:mSS 
M 300C 
M 3010 
M 3023 

ClUGINAL VAIlJE 
DO 
20 
EO 

NEW VAIlJE 
20 
DO 
30 

Along with chan:Jing the target and source pages, we will ad:l a RESEI' 
instruction to the new transfer prograDi. Use the M c:x:mnarrl to ad:l the 
following code at$302B. 
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M 302B 4C E2 FC 00 00 00 00 00 

c:n::e the D PAGE code is loaded am executed with SY512288, this sectioo of 
code will return us to ~IC throogh the RESEl'vector (JMP $FCE2 = SYS64738). 

Save out the D PAGE code am the transfer program using 
5 ''MP D PAGE", 08 , 2000 , 302E. 

8. We will rrM go after the main body of the pr:ogr:am. Clean-up the \liOrk space 
again with F 0800 COOO 99. Exit to ~IC with G FCE2. 

9. IDad am nm the original pr:ogr:mn. c:n::e the :menu screen is up, RESEl' your 
caIplt.er. 

10. IDad am execute 1fDI:N. Use M 0001 to dlarge the 37 to a 36. 'Ibis will flip 
out ~IC am allCM us access to the code urrlerneath. '!he program ext:erds 
fran $0800 throogh $A995. Save out the code with 5 ''MP MAIN", 08,0800 ,A995. 

11. Now for the entry point. Using the D ccmtlaI'¥i, disasseut>le the code a $7DlA 
(SY532026). 'Ibis sectioo of code will load the pr:ogr:am called "SI'ARl'.UP" 
(COOo-cFFF) whidl is the menu screen. '!hat's all there is to it. 

12. File copy all programs beginnin:} with "SI'ARl'.UP" to your fonnatted disk. To 
execute this pr:ogr:mn use the followirg procedure: 

ILW> "MP D PAGE", 8 , 1 
SYS12288 
I.!lM) ''MP MAIN", 8 , 1 
SY532026 

13. YaJ'RE rom! 

(REl'URN) 
(REIURN) 
(REl'URN) 
(REl'URN) 

'!he followirg was subnitted by a newsletter sulB::riber: 

'!he program is 'lHB KmC SlIP, copyright 1985 by Broderl:mrl. 

'lYPE OF HVI'EX:TIOO': 'Ibis pr:ogr:mn executes a custan LOS routine that looks for 
llCt'lSt:arDmi data at track 2 am elsewhere. 

1m '10 <X>P'l: Salle of the newer parameter copiers can copy this program. 

1m '10 MAKE A ~ <X>~ WI'lHXJl' ~ 00' '!HE DISK: 

1. Copy the disk using a copier that does not p.It errors at the copy disk.. 

2. IDad am nm a track./sector editor. 
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3. Read in track 17, sector 10 fran the copy disk. Cl'lange the first six bytes in 
the sector to the followirvJ am write the sector Dick out to the COP'!. disk. 

$A9 FF 80 FF 01 60 

4. '!hat's it - you're done. 

To examine the disk protectioo schaDe, load am run the program. After it is 
in l'IlEm>ry, RESEr the oaJp.rt:er. Examine the l'IlEm>ry area $6450-6473 • A 
BLOCK-EXEX:1JI'E (B-E) CCIIIIIaJ'd is executed here for track 17, sector 10. With the 
original disk, this custan InS rootine will plaae an $FF in the disk drive RAM at 
$OlFF if it fims the lla'lS'I:arrlar bytes it is loaJd.n:J for. '!he progzam will next 
read (with an M-R MEH:RY-RFAD CCIIIIIaJ'd) the disk drive RAM at $OlFF am check for 
an $FF. If foorx:l the progIam executes oormally. If not, the progIam goes into an 
errlless loop. '!he c:::h.arges to the copy disk in step 3 above place the expected 
value in disk drive RAM, bypassiRJ the original custan InS rootine. '!he InS 
routine is cl'larged to: 

lill\ #$FF 
STA $OlFF 
Rl'S 

'!he program is 'lBB lUMHXJI, CCpyright 1985 by SprinJboard Software, roo. 

TYPE OF ~Cfi: Track 35 is heavily protected. '!he same protection is used on 
the master program disk am the Clipart data disks. 

H:M '10 CX>P'f.: None of the stamard nitt>lers woold copy the program or data disks. 
A parameter-type copier may be able to duplicate these disks. 

H:M '10 MAKE A NE<ING (X)P'f. WI'llD1I' PROI'EX:TICfi Cfi '!HE DISK: 

1. Make a c:xJpY of the master program disk with a c:xJpY progzam which does not p.It 
errors on the disk. 

2. Load am execute a track am sector editor. 

3. Make the followirvJ chan,Jes to the (X)P'f. disk: 

'lRK/SE: 
26/5 
27/3 

B¥TES <lUGINAL ClWCE '10 
$2B-2O $20 DE 3E $FA FA FA 

BO-B2 20 CB SA FA FA FA 

4. Copy the Clipart data disks with a copier that does not p.It errors 00 the 
disk. No c:::h.arges to the· Clipart disks are necessary. 

5. '!hat's it - you're done. 
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'!his program is very difficult to cq7j. 'lb uncover the protectioo method, 
the CX)de was traced throogh lIIldl of the boot process. '!be boot pr:OJtdID loads the 
file "XXX. 0" , which sets up the title screen fran the file lim. '!hen it loads 
the file "B.NEWS.C'I. '!his file loads in a IlUI'ltler of other files. Rather than 
trace the wlx>le start-up process, ~ looked throogh sane of the files that 
"B.NEWS.O" loads to see what might tw:n up. sure erDlgh, sane very int:erestin:J 
J\lE!Imy-read (.R), J\lE!Imy-write (M-W) am lIIE!IImY-execute (.E) c:x::mmmjs were 
foum in the file ''MN.O''. '1hese are stored tackwards in lIIEIIIDty at $3FA6-D7 (i.e. 
w-M, R-M etc.). 

'lb fim where these 0CIIIIlC1l'Ds were used, ~ seardled for refex:eooes to $3FA6 
using the narltor ccmnarrl H A6 3E. '!be 0CIII'lIal'XS are executed b.i a subroutine at 
$3E71, located just before the 0CIIIIlC1l'Ds t:heJIselves. Different CXDIlal'lds may be 
sent to the drive b.i specifying different values in the aOOI1Dlllator (A) before 
calling the subroutine. Next ~ searched for where the $3E71 routine is called, 
am fourrl it is used b.i subroutines at $3E41 am $3EOE. '!he subroutine at $3E41 
is called ooly fran the $3EOE routine. 

'!be $3EOE subroutine is the protect.ioo routine. It is relatively short am 
straight-fOIWard to trace. First the values $21 am $10 are written to drive 
J\lE!Imy at $0006-07, using a M-W 0CIIIlIal'rl. 'lhese locations are used to specify the 
track am sector (respectively) for job queue 0CIIIlIal'rl #0. In this case, the 
decimal value for the track/sector is 33/16. Next, the value $80 is written to 
locatioo $0000. '!his puts a sector read 0CIIIlIal'rl into job #0. Job #0 uses blffer 
#0 at $03OO-FF'. 'lbus block 33/16 is read into drive lIIE!IImY at $0300. '!be read job 
stores a status b.ite in drive J\lE!Imy $0000 when it is finished. '!be protection 
routine waits tmtil the job is caJpleted b.i readirg location $0000 am waitir¥] 
for it to d'lange fran $80 (read job code). 

If the job status irrlicates an error in the read a"tt:ellpt, the routine 
ini.tializes the drive am tries again. '1he drive initialization is done directly 
b.i executing a subroutine at $0042 in the drive's IDS. Q1 the other harD, if the 
read job was successful, the code read into $0300 fran block 33/16 is executed 
(in drive lI'IE!IlDty). '!be code at $0300 checks the protectioo on track 35 am stores 
a value in drive lIIEIIIDty at $0006. 

We don't have to worry about what Jdnj of protection is used on track 35 
because all that matters is whether the OOIrect protection value is stored at 
$0006. '!he protection routine in the caup.rt:er sinply reads locatioo $0006 am 
checks to see if it is an $FF'. If the value is not OOIZect, the routine starts 
all over again at $3EOE. '!his causes the drive to hang up on track 35 00 a copy 
disk. Q1 the other hard, if the value at $0006 is correct, then the start-up 
process cart:inues am the program nms normally. '!he protection value $FF' is not 
used in any other way b.i the program. 

So how do ~ defeat the protectioo check? Q1e way 'WOOld be to nm the 
routine fran 33/16 00 a copy disk am see what value is returned at $0006. '!be 
check in the ooop.rt:er ooold be altered so it ooly ~ the value fran the cq7j 
disk rather than the $FF fran the original. As ~'11 see, there are reasons to 
look for aJX)ther way to disable the dleck. Perhaps the $3EOE prot:ectioo routine 

PAGE [146] (C)1989 H.O.S.,INC. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 



• • • • • • • • • • • • • • • • • • 
I· • • • • • • • • • • • • • • • • • • • • • • • 

can just be skiwed altogether. By searchir¥J through the MN.O file, \lie fourxi that 
the $3EOE routine is called only at $3C21. '!he first change in step 3 al:xwe 
changes the bytes at $3C21-23 to l«>Ps ($EA) to skip the $3EOE routine. After this 
change, the backup ropy roN loads perfectly. 

Loading in the program is not the whole story, however. one of the options 
from the master menu allows you to load in pictures from the Clipart data disks. 
'!hese data disks have the same protection on track 35 as the master program disk. 
'!he protection is checked every time you load in a picture, bJt a DIFFERENl' 
routine is used than was used on the program disk. c:nce again, \lie started l~ 
through the rernainiJ'g files to fim the secord routine. We foun:1 sane M-W, M-R 
and M-E CXHlIIlaJ')js in a file called IHi.O". In fact, both the disk CO'IIIIal'rl; and the 
subroutines are IDENI'ICAL to the ones in the ''MN.D'' file, except they are 
relocated in J\elDry. Instead of being at $3EOE, the protection routine is at 
$5ACB. '!he disk CXHlIIlaJ')js are at $5B63. '!he $5ACB routine is called at $57E1. 

c:nce nvre, \lie could have altered the $5ACB routine to accept the value from 
a data disk ropy, rather than an original. However, then \lie ~dn't be able to 
use the program to read both original and tackup data disks. 'Ibis situation 
pranpted the experimerltiJ¥J that proved the protection routine could be skiwed 
entirely. 'Ibis way, the protection is never checked, and either original data 
disks or tackup copies will '\\'Ork with the program. All \lie have to do is replace 
the call to $5l!CB (located at $57E1) with N)Ps, as \lie did before. 'Ibis is 
aCClCllplished by the secord chan.gE: in step 3 al:xwe. '!he backup ropy J'lOW' \rIOrks just 
as \Vell as the original! 

'!here is a new version of Newsroom on the market. '!he protection is exactly 
the same as explained in the January , 86 Newsletter, except that the protection 
routines are in different sectors. Q1 the new version \IIe've seen, the charges \lie 

gave should be made to blocks 19/1 and 20/5, respectively, at the same relative 
b.fte positions. Alternately, load the files "MN.O" and "Hi.O" with an ML toonitor. 
Search for the original bytes \lie gave, change them to OOP's and replace the 
files. 

Rlen run, many programs will alter their code to check the error c::hannel. 
'!hey will then store these values within the ptogIalU. If the correct value is not 
found, the prcxjtalU will not execute properly. '1hese programs are a bit JIl)re 
difficult to unprotect, b.It with a little effort the result is the same. Programs 
of this type bea::me easier as \lie gain experierx:le '\\'Orking with them. 

'!he prcxjtalU is NI~ MISSICIf PIRBML, Copyright, SUblogic Corporation., 1982 

TYPE OF POCII'EX:TICIf: '!be prcxjtaJn is stored on the disk in user files. '!he program 
checks track 03 for an error 21. 
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1Uf 'ro 00P'i: Use a good COf1i program am place an error 21 on Track 03. You may 
also use a nil:t>le COf1i program am let it p.tt the errors on for you. 

1Uf 'ro MAKE A w:RKIK; 00P'i WI'IHXJl' ElHR) CN '!HE DISK. 

PR:BLEMS: 

1). '!he program is stored in user files maJti.r¥} it difficult to examine the code. 

2). '!be program will check the error dlannel after a program option is selected. 

3). A portion of the program is stored 1.JOOer basic. 

4). An entry point lII.lSt be fourrl. 

5). We JIJJSt write a small section of code to flip out basic am then junp to the 
proper entry point. 

S>IlJl'ICNS : 

1). IDad am execute HJ:M::H. 

2). UsinJ the M cxmnarrl at 0001 change the 37 to a 36. 'lhis will flip out the 
tasic interpreter. Fill the menmy fran 080o-BFFF with 00. Cllange location 01 
back to a 37. 

3). UsinJ the X cxmnarrl, exit to tasic am load am :r:un the program fran the 
original disk. 

4). l'Ilen the option menu awears, choose regular m:rle, rut do not play the game. 

5). Reset your oarprt:.er. 

6). Activate HIH::N with SYS 49152. 

7). UsinJ the M cxmnarrl at 0001, c:::haRJe the 37 to a 36. 'lhis will allow us to 
save out the code stored 1.JOOer basic. 

8). DisassEl1t>le the code at 093A. 'lhis is where the program will check. the error 
dlannel. Sima we have already :r:un this section of code am have the values 
we need stored in menmy, we will eliminate this section of code. 'lhis will 
keep the program fran overwritinJ the values we need for proper execution. 
UsinJ the M cxmnarrl at 093A, c:hange the A9 to a 60 (RrS). 

9). Now' we have to write the boot to flip out basic am junp to the entry point. 
We store this code in a section of JDEIIDry that is not being used by the 
program. Usirg the M cxmnarrl, we fim that OAOO is available. Cllange the 
first 7 bytes at OAOO to the follow:irg: A9 36 85 01 4C 61 08. M1en we 
djsassenble the code, we fim the followirg: 
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IJ:P. #$36 -!Dad the aoc::unIll.ator with the value of 36. 
~ $01 - store this value at 01 - '!his will flip rut basic. 
JMP $0861 - '!his will take us tack into the program. 

10). Us~ the I oamnarrl, locate the en:iin] aaD:'ess of the program. You will firrl 
that point at B098. 

11). S "NIGHl'SYS2560" ,08,0800,B098 

12). YCXJ'RE rom. 

\'Ilen you load this pr:ograJlI in, you lIIJSt SYS to 2560. '!his is the decimal 
equivalent for OAOO, which is where \\'e stored our program to flip rut basic. 
It's always a good idea to save a SYS locatioo in the program name in case 
you forget the locatim. 

'!be atly real trick to this prograJn is f~ the entry point. '!his is 
really a matter of experimentatioo. We seardled for a spot that TNOUld PIt us 
into the menu screen. 

'!he pr:og:r:am is IfeW yadt TiEs CJ::osswcrd PUzzles Vb! 1, IbIber 1. Copyright 
1984 by Softie, INC. 

TYPE OF FK7I'EX:TI~: 
'!he prograJn checks for an error 23 00 track 3 sector 2 am an error 27 00 

track 3 sector 16. '!he main pr:oglaJn is catpiled. 

1m '10 CX>PY: 
'!his progIaJn can be cq>ied with any good cq>ier capable of repr:oduc~ errors 
23 am 27. 

1m '10 MAKE A l«:RGNG CX>PY WI'lJD1l' ERImS: 

1) Make a copy of the disk without errors (4 min. copy or equivalent will 
do) • 

2) !Dad a track am sector editor am read in track 15 sector 3. 

3) ~ bytes 75 t:hroI.J#l IX> to 3A (an ASCII colm). 

4) Save the sector tack to disk. 

EXPIANATI~: 

I was originally go~ to SNAPSfDI' the progIam, bIt sirx::e it checks for 
errors before l~ any files as \\'ell as dur~ the initial load, it TNOUld 
rot~. I examined the main progIam al the disk am fcun it to be 
CX1lpiled with INSl'A-SPEED. Seardti.rg t:hroI.J#l each sector of the file I 
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finally came across a BI.CXl{-REi\D ocmnand for track 2 sector 15 then track 3 
sector 16. I noticed that ooloos lNere used as line separators am wrote 
oolals over the section of code checking for the errors. After a ferN trials 
am errors I fourxi out exactly which bytes to replace. '!he progzcnu can now 
be oopied l:1f ~ am loads without 'head banging' ! 

'!he program is ClIO: CAlC, OOPYRIGIfI' 1983 ISA S>FlWARE. 

TYPE OF ~CN: '!his prog:ralll checks track 1 sector 00 for an error 20, 
HEM>ER HJI' FOOND. '!he prug:r:cnu uses a BASIC loader to load in the main ML 
program, it then checks the error channel am does a SYS to the start of the 
ML progrcnll (SYS0512 = $1524). '!he BASIC program does not do any comparison, 
it just checks the error channel am :irpIts a character (X). '!he value of 
the X is stored in the 0CXl'plters lllE!JlDrY in the nonnal variable storage area 
(i.nm3diately after BASIC). '!he first thing the ML program does (at $1524) is 
reads the area of JIIe!IIOry where the variable X is stored (I.DA $09CD). '!he 
value of X is loaded into the aocunulator am then stored as a part of the 
progt'aIIl (srA $7OBB). '!he prog:ralu uses the value of X as an instruction in 
the ML code. So, if the error is not the proper type the program will not 
execute properly. 

}Of 'IO roPY: COpy the disk with artj good copy program and place error 20 on 
the disk at 01/00. You may also use a nibble copy program am let it put the 
errors on for you. 

lD'1 '10 MARE A w:lRKING OOPY WI'lHXJl' ERR(ES CN '!HE DISK. 

'!he technique used to break this program is similar to the techniques 
described al pages 14-18 am pages 50-60 of the Program Protection Manual. 

1) Use BACKUP 228 to copy the disk, or use any good copy program that will 
not 
place any errors al the copy disk. 

2) load am execute the original program. RESEr the COJI'IP.l1:er. load and execute 
the HDm. 

3) Disassemble the code starting at $1524 - $1540 ($1524 is the start of the ML 
program). 01524 1540 

4) 'lhe program will first load a value fratl $0924. Disassemble the code at 
$0924 am see what value the program is looking for ($20). 

5) Fill the JIIe!IIOry of the CCIIp.lter will 00' s fratl 0800 to 9FFF. 
F 0800 9FFF 00 

6) Load in the ML program called CAI.C64. L "CAI.C64" ,08 Firrl the beginning am 
errli.ng address of the program. start: $OAOO Ern: $7EOO 
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7) CllaJ'ge the code at $1524 as follows: 
1524 A9 20 In\#$2O 
1526 FA KP 

8) save the pr:ogx:am back oot to the copy disk: S "@O:CAI.C64",08,0A00,7mQ 

9) YaJ'RE i:Q{E •••• 'IRY YOOR llXl< ~ 'IHE OIHER FRXiRAM ~ 'IHE DISK (PIDl'64). 

'!he program is at-<IJ.Rl' 'nHIIS, Cbpyright 1984, Gamestar. 

TYPE OF PHJI'EX:TI~: 'Ibis progzaJn places an error 20 at tracks 1-3. '!he program 
will check two bad blocks am ate good ate. If the proper values are returned, 
the boot progIam will load the main file am execute properly. 

H:W '10 ~: Make a copy of the disk am place an error 20 at tracks 1-3, or use 
a copy p:r:ogx:am tbat will place the errors for you. 

H:W '10 MARE A ~ <DPY WI'IfDJI' ERR:RS Cfi 'IHE DISK: 

1). File copy the main prograln called "FILE" to a formatted disk. 

2). 'When 'We take a look at the loader progIaJn (TmNIS) 1:hr'oI.gh a track am sector 
editor (track 19/0), 'We fim the loadirv} cQh'ess to be $0100. '!his is the 
SlKl{. '!he stack is located in JIlI3IImY fran $0100 to $OlFF. '!he prog:ranmer is 
fillirg the stack with the cQh'ess for the actual area of executioo, 'Wich is 
$0203. '!his is determined l:r.i the fact that 'We fim a repeated pattern of 02's 
in the disassellt>led boot. 'When the loadirv} cQh'ess ($0202) is pllled off the 
stack, it will be placed in the pr:ogx:aJn counter am then inc:remented l:r.i ate. 
'1hi.s will make the st:arti.rg cQh'ess $0203. '!his is a nioe form of prot:ectioo. 
At $0203, 'We will fim a junp (JMP) to 0800, 'Which imicates tbat sanet:hin:J 
will be happenirg there. '!he boot code is en:::rypted 00 the disk am will be 
altered when it is ~ into JIlI3IImY. '!his will make it ilIplssible to alter 
the code at the disk. Since 'We c:anrxrt: alter this progIam at the disk, 'We will 
have to go about it another way. 

3). load the pr:ogx:am fran the original disk with, UW> ":.",8,1. watdl the disk 
drive error light. 1I1en. the light begins to blink, reset your CD!1plter. '!his 
gives the boot progIam ena.¥]h time to decode am expose the error d:'lec::ldn;J 
rootine. 

4) • load am execute I.£M::fi with SYS 32768. Disassellt>le the code begirmirg at 
$0800. As you can see, 'We oow have a workirg loader. At $08C5, 'We fim a 
CHP#$32. 'Ibis is the check for the bad block. later in the code you will fim 
a 001#$30, 'Which is the check for the good block. tJsi.rg the M cxmaarxi, dlarge 
$08C6 to a 30. 

5). We will oow save the altered code to our formatted disk with, S 
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"TENNIS",08,08oo,0A41. 

6). 'lhe ally th.in} left to do is to firxi an entry point. Amther good place to 
try an entry point is at a :junp instructioo (.JMP). iIlen lie disassesIi>le the 
code again at $0800, lie fim the first .JMP is to $0908. With the disk 
ocntainirg our bIo files in the dri va, lie will try a G $0908. '!bat's all 
there is to it. 

7). 'lb utilize this pl:ogIaJD, I!W) "TIHf.[S" ,8,1 am execute with SYS 2312 (HEX 
0908) • 

8). Ya]'RE octm. 

You will firxi auto boots described in far greater detail in the PR:X;RAM 
PBOt:lYYI'~~~""r>TCfi !W«lAL VOI.lIm II. As stated, the stack is located in meumy fran $0100 
to $OlFF. iIlen an address is ptl.led off the stack it is placed in the program 
ocunter. '!he progIaJIl ocunter is a 16-bit register, whidl ooota.ins the address of 
the next CUIIIBln to be executed. crx::e the pr:cxp:aJIl ocunter gets its address fran 
lIIE!I'IDl'.Y, it is incIemented by ale, point:ir¥j to the next memory locatioo to 
execute. 'lhI:ol.I#l this boot, $0202 will be placed in the pl:ogIaJIl ocunter. iIlen 
incremented, this address beo:Jnes $0203. At this locatioo, lie fim a j\mp (.JMP) 
to $0800. It is here that lie fim the pl:ogratD prot:ectioo scheme. 

Always check the sta:rtir¥:J address far an auto boot pl:ogIam, through a track 
am sector editor. '!his can save you a lot of time. If you do not have a track 
am sector editor that contains a narl.tor feature, just c.i'large the sta:rtir¥:J 
address of the progr:am to an area of memory that may be examined through ale of 
yoor narl.tars. Try it with this progroam. 

Go to track 19/0 00 the ariginal disk am c:har¥;Je the 01 to a Cl. '!he prograJD 
will oow locate to $ClOO am may be examined through UH:I{. 

We dlose pt:ograms far the ~ that illustrate the current t:rerns in 
program prot:ectioo. Keep track of eadl new tedmique you learn am awly them to 
other protected pt:ogIams. If ale tedmique doesn't work, try anat:her. 

If you fim you have a different ve:rsioo of the progIaJIl than the ale 
described, a:n't throw' in the towel. '!he basic tedmique is there. You may just 
need a different entry point. Get oot yoor mem:ny map am analyze the code in 
that area. All you can lose is a little time, but you may gain a great deal of 
krx:Iwledge • 

'!he program is OXRH> PASCAL, cq,yright 1984 O.C.S.S & D. Goodman. 

TYPE OF IK7l'ECI'ICfi: 'lhe disk ooota.ins error 23's 00 track 1, sector 0 am track 
13, sector 9. Qll.y the error at 13/9 is checked. 
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It::fi '10 CD~: Use any oopy pr:ogram which can CDf1Y error 23's. 

1) Copy the disk with any oopy progLdIU which doesn't create errors. 

2) Load a track/sector editor am run it. 

3) Read in sector 18/1. Bytes 64-95 ($4G-5F) sOOuld be all $OO's rDtI. 
Change bytes 66-72 ($42-48) to $82 OD 05 42 4F 4F 54. 
Change bytes 73-84 ($49-54) to $AD's (shifted spaces). 
Change byte 94 ($5E) to $OE. 
Write the altered sector l::ack to disk. 
Note: the bytes in the sector are IlUIIi:ered st:arti.rg at 0, not 1. 

4) Read in sector 13/5. 
Change byte 4 ($04) fram $04 to $08. 
Change byte 131 ($83) fram $32 to $30. 
Change byte 138 ($SA) fram $33 to $30. 
Write the altered sector back. to disk. 

5) Exit fram the T/S editor. List the disk. '!he thinl file sOOuld be a new 
pr:ogram 14 blocks lag called B.X1I'. 

6) Scratdl the files PASCAL am W fram the disk. Validate the disk using the IllS 
oaIIDI:IOO ''VO". List the disk. You sOOuld have 134 blocks free. 

7) You're dane! 

'Dle first progtam at the disk, PASCAL, is a ~IC progtam which just loads 
in the file W. W is an aut.d:xlOt routine (usin} the stack) which loads at 
$0100-$18FF am starts executing at $1770. W then loads 14 blocks fram disk into 
the ~IC area at $0801-1521. 'lhis 14-blcx::k program starts at sector 13/5 am is 
linked together like a regular progtam file. In step 3 above we created a 
directory entry for this pr:cgram (in a cx:nveni.ently eupty slot) am named it 
B.X1I'. Refer to PAt..vol»I far details at how directory entries are set up. 

let's take a look at how ID can load in the B.X1I' pr:og:tam without a directory 
entry. Rsnenbet, each sector of a rormal file starts off with a two-bjte link to 
the next sector of the file. 'Dle rormal. UW> process gets the first link fram the 
pr:ogram's directory entry, am siDply follows the links fram there. ID starts by 
disabling the NMI vector (RES'I\:RE key), initializing the disk (10) am opening a 
raJ'Xbn aooess channel (#). '!hen it initializes sane key lcx::atioos: $45-46 holds 
the aQjress to begin load:irx} at ($0801), $47-48 holds the first link ($0000 05 = 
13/5) am $49 holds the I'UIi:ler of bytes to read fram each sector, not cnmting 
the link bytes ($FE). Next, the main routine calls a subr:'a.ltine at $182E-64. '!hat 
routine calls at another rrut:.ine at $1865-SA, which oa'lVerts a hex byte into its 
two-hyt:e ~I equivalent am p.1ts the result into $62-63. In this case, the 
routine is called twice to <::latVert the TIS link to ~I, si.ooe a U1 amaan1 
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requires its TIS info in ASCII. '!he ASCII TIS info is then written into a 'blank' 
U1 cxmnarxiat $17AIrB6. '!he U1 cxmnarxi is sent to the drive, which gets the 
specified block. After any U1 cxmnarxi, the disk senjs an error (or Cl<) message, 
so a routine at $18CA-DC is called to read in the message without doin,J anythi.ng 
with it (just to 'shut the drive up'). 

Finally, l!.'e return to the main routine with the first block ready to be read 
into ooop.rt:er JIIElIIDry. '1he first two bytes contain the next TIS link, so a 
sul:lrcuti.ne at $18ED-FA is called which sinply opens up the data channel (2) ani 
reads in me l7jte. 'lhi.s l7jte (track #) is stored at $47 ani then the routine is 
called again to get the next l7jte (sector #), which is stored at $48. 'lhi.s saves 
the TIS link for the next U1 cxmnarxi. Next, a routine at $1825-20 is called which 
checks to see if this is the last sector of the file. since it isn't, l!.'e'll 
postpone looking at that routine tmtil a little later. In fact, this is the very 
first block of the file, so the next two bytes are the load aah"ess. '1he main 
routine is goin,J to load the file into lIIeIIDry based at its C7#Ill pointer at $45-46 
(set to $0801 earlier), so the load address bytes are sinply read in l:1j the $18E1> 
routine ani ignored. I.ocatiat $0000 will be used to 00I.n1t the l'lUlIi:ler of bytes 
read fran the sector so far (not imluding link bytes), so this 00I.n1ter is set to 
$02 to acoount for the load address bytes. 

At lag last l!.'e are ready to read in the actual prog:ram code fran the first 
sector. '!he routine at $18E1> is used to get the bytes one at a time. '!he 
sul:lrcuti.ne at $18E2 stores each l7jte in the location pointed to l:1j the pointer at 
$45-46, which is then incremented. Back in the main routine the l7jte coonter in 
$0000 is incIenented too. ~ the l'lUlIi:ler of bytes specified l:1j $49 has been read 
in, l!.'e are ready to get the next sector, assuming there is me. '!he routine at 
$182E is called to convert: the TIS link to ASCII, send out the U1 camand am. 
skip over the error (Cl<) message. 'lhen the first two bytes of the J'leW' sector 
(next TIS link) are saved in $47-48 ani checked to see if this is the last 
sector. since it isn't the last sector, l!.'e simply set the l'lUlIi:ler of bytes read so 
far ($49) to $00 am. jump back to the code which reads in the rest of the sector. 

'!he process described in the last paragrcq:h is repeated Oller ani over tmtil 
the last sector is eJ'lCOlUltered. '1he ID program detects this the same way the 
nonnal UW) routine does: the first l7jte of the TIS link is $00 (there is no 
track 0). '1he secx:ni l7jte of the link then specifies where in this block the file 
erxis (since the block may not be full). '!he routine at $1825 transfers this l7jte 
to location $49 (nlUllber of bytes to be read). 'lhen the rest of the block is read 
in, up to the specified l7jte. '!he error (Cl<) message is skiFPErl, ani the files 
are closed. '!he real BXII' program has now been read in ani is ready to be 
executed. 

'!he BXII' program is executed with .JMP $080F (=2063). '!he author has 
conveniently preceded the code at $080F with a ~IC program consisting of SYS 
(2063), which means l!.'e can start the program with HlN. '!he prog:r:mn checks sector 
13/9 for an error 23 in a c:atplet:ely straightforward marmet". step 4 aOOve dwges 
the dleck for error 23 into a d1eck for no error (00) l:1j c::har¥;Jirg a C2!P #$32 ani 
C2!P #$33 to C2!P #30's as usual. Also in step 4, l!.'e change the default load 
address of the BXII' program fran $0401 to $0801. 'lhis is not ab;;olutely 
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necessary, rut it avoids prcblems if you stnUd accidentally load IDJI' usinJ 
" ,8,1" rather than just ", S". Qxle TNe have PIt IDJI' into the directory, 1IIIe 00 
lager need the PASCAL am ID files. We scratch than am then validate the disk 
to correct the Bl\M (whim irrlicated 0 blocks free originally). '!he disk can l'lOW' 

be file oopie::l or have other progl:aJllS adied to it. 'lb start PASCAL, sinply load 
IDJI' am H.lN. 

'!he ptcgIam is PMZPR BnGN>Im, copyright 19S5 by SSI. 

TYPE OF ~ai: '!he disk has an error 23 Cl'l track 33, sector 5. 
fDi'IO CX>PY: ~ nil::t>le oopier will COfIf this disk. 

fDi 'IO MAKE A ~ CX>PY WI'lH:m' EI9:RS ai '!HE DISK: 

1. Make a COfIf of the disk with 00 errors Cl'l it. 

2. 'Ihe disk is software write-protected. Run the UNWRITE PIm'EX.:T ptcgIam fran the 
June 85 Newsletter Cl'l the ropy disk. Many utility packages such as DI-~ 
also have a similar utility. 

3. UsinJ a track am sector e::litor, read in track 17, sector 2. Cllarge bytes 
$B4-B5 (lSo-lSl) fran $32»33 to $30»30. Save the sector back to the CX>PY disk. 
'!bat's it - you're dale! 

'!he error c::hec::kirg is dc:ne in a B.l\SIC program calle::l "B". You can load "B" 
fran B.l\SIC am examine it. step 3 changes the check for an error 23 to check for 
00 error (00). 'lb be able to list the disk, dlar¥}e the disk name in bytes $90-9F 
(144-159) of sector 18/0 with your T/S e::litor. 

'!he followirg was sutmitted by a newsletter subscriber: 

'!he progralll is PPS FIIB Versicn A.OO. Q:.pfright 1984 by Software Publ~ 
Corp. 

TYPE OF ~ai: '1he ptcgIam checks for an error 23 at track 2, sector 15 am 
an error 27 Cl'l track 3, sector 16. 

ID'l 'IO cx:>PY: Use artf copj progzam that can copj error 23's am 27's. 

ID'l 'IO MAKE A w:RKING cx:>PY WI'lH:m' EI9:RS ai '!HE DISK: 

1. COf!i the disk with artf C1Jf1:/ program that doesn't create errors. 

2. load a track/sector e::litor am run it. 
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3. Read in track 13, sector 4. Qmge bytes $72-74 fran $20 B4 FF to $4C 38 84. 
Qmge byte SAC fran $20 to $60. Write the revised oode back to the same track 
and sector. 

4. Read in track 11, sector 17. '!his is an unused area of the original pragIam 
oode. Qmge the oode at bytes $36-5F as sOOwn belCM and save the new oode 
back to the same track and sector: 

$30: •••••••••••• A9 17 85 OA 84 OB AE 61 84 DO 
_: ~A9~MOA~~~E~~~~~84~ 
_:~~~FF~AE~~OO~~844COO~m 

5. '!he pragIanl is row unprot:ect:ed and can be file copied. 

ANALYSIS OF ~CN SCHEME: 

'!he ~ at track 13, sector 4 cause the ptogzam to skip the actual error 
readin;J and storage by ~ a JMP $8438 at $68AC-$68AE in the CCIlp1ter 
l'IIE!!IIDrY. An Rl'S is also inserted at $68E in l'IIE!!IIDrY. '!he oode written to track 11, 
sector 17 resides in the c:x:ep.rt:er meumy at $8438-$8461. '!his oode stores the 
expected error values in meumy and restores the original program code. '!he new 
oode is disassent>led belCM. 

$8438 A9 17 LO& #$17 
$843A 85 OA Sl'A $OA 
$84JC 84 OB STY SOB 
$843E AE 61 84 LOX $8461 
$8441 DO 16 ENE $8459 
$8443 A9 1B I..llA #$1B 
$8445 85 OA Sl'A $OA 
$8447 ~ 20 LOX #$20 
$8449 8E E6 68 Sl'X $68E6 

$844C 8E ~ 68 Sl'X $68AC 
$844F A2 84 IDX #$84 
$8451 8E ~ 68 Sl'X $68AD 
$8454 ~ FF LOX #$FF 
$8456 8E AE 68 STX $68AE 
$8459 ~ 00 LOX #$00 
$845B CE 61 84 DEC $8461 
$845E 4C 00 68 JMP $6800 
$8461 01 00 CRA ($00 ,X) 

Analysis of the new code shows a storage of #$17 at $OA the first time 
through. 'Ibis is the value SUWlied by the original error readin;J routine 
located in meumy at $68A5-$69~ and $6FCO-$6FF2. A bran:::h byte at $8461 of the 
new oode is set to $00 after the first error value is stored. '!he seoam time 
through a value of #$lB is stored at $OA. '!be new oode fran $8447-$8456 restores 
the original values to the progzam code. 'Ibis effectively defeats the error 
protection by merely SUW1ying the values the program expects to firxi in lcx::atiat 
$OA. '!he new code required a vacant spot in the pragIdm which was conveniently 
available. 

'!he program is PBliIWIf'S aem, CDPYRIGfI' 1983 SYNAPSE SOFIWARE 

TYPE OF PRn'ECl'ICN: 'Ibis pragIanl is stored at the disk in user files. Q1Ce in 
l'IIE!!IIDrY, the progzmn checks for errors at track 4 sector 11 and track 17 sector 01 
for error 23 c:mx::KStI{ ERR(R IN J:Wn\. If these errors are present, the pragIanl 
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will run. Tracks 19 through 35 contain error 21, bIt these are rot checked by 
the program. 

lDl '10 COPY: COpy the disk with aery <.PXl copy program am place the errors on 
the disk at 04/11 am 17/01. You may also use a ni.tt>le copy program am let it 
p.It errors on for you. 

'!he technique used on this program is similar to the techniques described on 
pages 76 am 77 of the Program Protection Manual. 

1) I.£W) am RUN the original program. During the load, the screen will go 
through a series of color changes. When the screen stops on Orange, the 
program will read the error channel. IlIIoedi.ately after, the screen will turn 
to cyan. RESEr the oanp.rt:.er at this point (page 34 of P.P.M.). If yoo are 
unsure of lNhat color you are looking for, use these :roKES in direct JOOde, 
POKE 53281,3:PCI(E 53280,3. '1hi.s will turn your screen to cyan. If you get 
into the option screen, your RESEr was too late am your catpIt:er will not 
RESEr properly. If yoo RESEr in the proper spot, yoo will have a oomal 
RESEr. 

2) I.£W) am execute IiIIO{. Go the location $0001 am change the 37 to 36. 'lhis 
will flip out the BASIC interpreter, allowirg yoo to save out the code stored 
there. 'lhis code is necessary for the program to function properly. 

3) Save the code fran 0800 to COOO. (EX. S 1lRiAR)1I ,OB,0800,COOO) 

4) IDad ":mAROII , 8,1 RElURN : SYS3756 RElURN 

'!he SYS 3756 will take yoo to the code at HEX OFAC. 'lhis ML code changes 
the screen to CYAN, as you saw in our POKE test. Itx::ating the proper entry point 
is the nest difficult part of the process. Cl'le of the first places to start is a 
HUN!' for a STA at $0021 AND 0020. You will find this ecplained on page 78 of the 
P.P.M. 

OFAC A9 03 LOA $#03 
OFAE 80 20 00 STA $0020 (OEX::IMAL 53280 J:DIDER COILR) 
OEB1 80 21 00 srA $0021 (OEX::IMAL 53281 SCREEN COILlR) 

RemendJer that after the program checked the disk am fourrl the error, the 
screen turned CYAN. All you had to do was to find the ML code that turned the 
screen CYAN ($OFAC) am use this location as the new entry point for the proJIdIU 
(SYS 3756). 

5) YOO'RE rnm. 

'!he program is PIJD!! OF CAKE, COpyright 1984, CXXJNl'EmlOINl' OOF'IWARE. 
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TYPE OF ~CN: 'Ibis progIalu will check 'nw::::K 2 SEcrm 2 for an error 23. If 
present, the program will rtm properly. 

}Dl 'ro roPY': Use any good copy progralu capable of placin;J errors em the 
destinatiem disk. 

'lbe pr:otect:iem sdleme used for this program is silni.lar to the title. Di.sawearin;J 
line l'lUIIiJers is the only fom of pr:otect:ion used. iben you !.ON) the boot prog:r:alu 
called "PIEX:E OF CAI(E" am attenpt to LIsr, you will ootice that the lines begin 
to disawear at 40 am ocntinue through 52. 'lbe best way to examine this program 
is to list it to the printer, bIt it may also be examined ~ ~. 

1. Make a copy of the program withwt errors em the disk, or file copy the 
prog:raJlIS to another disk. 

2. !.ON) "Pnx:::E OF CAKE", 8. List the prog:r: alii. 

3. Line 40 will require a bit of repair, because part of the line is erased 
When it is listed. 

4. Line 40 should read as follows: c:tW:Dro73, 75, 77 ,99,100,200,202 Dem't forget to 
type REIURN. 

5. We will now delete the check for the bad block. Jbve to the bottan of the 
screen am type the followirg: 

47 (REIURN) 
48 (REIURN) 
49 (REIURN) 
50 (REIURN) 
51 (REIURN) 
52 (REIURN) 

6. You may now save the progIaJD to your copy disk with SAVE "@O:PIEX:E OF CAKE" ,8. 

'lbe program is lUCBR SMI, by Peq:Jy am Jerry \<lUte. Cq7fright 1983 by ~'T MiK 
SOFlWARE. 

TYPE OF ~CN: '!he program checks track 1, sector 1 for an error 23. 'lhe 
program is stored in encrypted raman blocks. 

}Dl'lO CDPY: Use any good copy progIaJu which copies bad block errors. 

}Dl '10 MAKE A ~ roPY' wrnD1I' ERRCRS: 

1.RIm the original prog:r:am. ~ the lIIlSic starts, reset the CCIIplter. 
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2.Use :U::W>''HDDf*'' ,8,1 to load HDm (keep the nari.tor name Ul'¥Er 7 characters. 
SWitch off the BASIC lDIl:7j charl;Jing location $01 to $36. 

3. Make the following chanqes: roc 
$1058 
10A5 

FRCH 
$9E 

9E 

'10 
$8F 

8F 

4. Save out the main section of lIIBIIDrY using S "R:lKER 2" ,08,OSOO,COOO 

5. Reset the CC81plter. Renm the original program. Reset the cx::.mprt:er again when 
the IIIJSic starts. 

6. IDad in J:.CK:N. Save the rest of IDE!!IIDrY using S "R:lKER 3", os ,COOO ,DOOO 

7. Reset the oarp.rter again. Type in the following BASIC program: 

10 IF Ai=O 'lHDI' A=1 ::u::w> "POKER 3" ,8,1 
20 PC1(E 43,1 :REE 44,16 :REM BASIC mx; STAR!' = $1000 
30 PC1(E 45,28 :REE 46,76:REM " " " END = $4CIC 
40 C[R ::u::w> ''PCX<ER 2",8,1 

S. Save the BASIC boot progrmn: SAVE "R:lKER S1\M",8 

9. 'lhat's it - you're done! 

'!he program is stored on disk in rarrlan blocks. '!he ''U1'' COJIIllal'rl is used to 
directly load each block of IDE!!IIDrY. '!he segments of mem:>ry are also encrypted. 
Each l:7jte is exclusive-or'ed (using the ErR instruction) with the value $FF to 
decrypt it. '!his has the effect of simply fliwing each bit, i.e. charl;Jirg all 
O's to l's arrl vice versa. 

'lbe boot program checks track 1, sector 1 for an error 23. cnae the error is 
fourrl, the program has oarpletely passed its protection check. It goes on arrl 
loads in JOOSt of the rest of the program. After the program starts (when the 
lIIJSic plays), we can reset the cx::.mprt:er without disturbir¥J IDE!!IIDrY. If we look 
arourrl in IDE!!IIDrY, we see sane interesting things. '!he section of lIIBIIDrY fran 
$1000 to $4C1C is a BASIC program. '!his is the main program, although it has sane 
machine l~ subroutines to harxile the speech, etc. When the main BASIC 
progrmn is HJN, one of the first things it does is load in two sections of code 
using an ML subroutine at $52972 ($CEE).':). since we already have all of IDE!!IIDrY 
loaded in, we have to disable these SYS calls. In step 3 above, we d1arge the 
SYS's to REM's. 

Nc7N all we have to do is save IDE!!IIDrY. We have to do this in t\\O sections as 
detailed above. Finally, we write a BASIC boot Which loads in the first section, 
sets the BASIC pointers to the oonect locations for the main BASIC game p:ogzam, 
arrl then loads the rest of IDE!!IIDrY. 
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'!he program is IBJFESSICIfAL 'It:lR CX'lP, strategic Simulations, Inc., by Henry L. 
Richl:ourg, Copyright 1983. 

TYPE OF :PRJl'&T.[00: '!his program uses bad blcx::ks as its protection scheme. '!he 
program will check for an error 23 on '!RACK 2, S~ 15 an:j an error 27 on '!RACK 
3, ~ 16. Your disk drive will get a real "KICK" out of this program. 

lI:M 'IO ropy: Use any copy program capable of duplicating errors or make a copy of 
the disk an:j place the errors yourself. 

lI:M 'IO MAKE A ~ ropy w.rrna.n' ERRORS 00 '!HE DISK: 

Although this program is not as intricate as the others, it does illustrate 
an important concept. 

'!he program that does the error checking is "GS". Since the program is in 
BASIC, it may be examined easily. We find the BLCCK-RE'N) conunands in LINE 181 an:j 

LINE 183. LINES 182 an:j 183 will act on these values. In the first check in LINE 
182, we are checking for a value <> than 23. If the value returned is not 23 then 
"OK" becomes "NO". We find the sarre type of instruction in line 183. Here a value 
other than 27 results in a "NO". LINE 184 will act on these comparisons. If a 
"NO" was returned through the comparisons, the program will be sent to LINE 185. 
'Ibis section of code will crash the program. If the comparisons do not reveal a 
''NO'', the program will be sent to LINE 186 an:j will execute normally. 

It would seem that the IIDSt effective awroach would be to delete the error 
checking routine, rut there is a hitch. since this program contains a machine 
language section, we must keep the program length the sane, so that the machine 
language section will reside in its proper place in nerrory. We discussed this 
problem last I1Dnth, rut it bears repeating. With that in mind, let's unprotect 
the program. one last comment about this program. '!he program would not 
successfully operate by just changing the '23' or '27' to 'OD's. Evidently the 
program checks for the proper error number to be present in the BASIC p:>rtion of 
the program. 

1. Copy the original disk with any program that will not produce errors on the 
copy. 

2. !.£:lAD "GS", 8 

3. O1ange the ''NO'' in LINE 182 to a "HO". Now list LINE 183 an:j change the "NO" 
to "HO". 

4. Save the altered program with SAVE"@0:GS",8. 

5. You may I1CM load an:j execute the program in the nonnal manner. LINE 184 is 
checking for a "NO" not a "HO", so the ptogranl will be sent to LINE 186 an:j 

will execute properly. 

6. YOO'RE Inm! 
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A program of this type seem; very siIrple, rut can give you fits if you are 
unaware of the c:oroepts explained here. 

'!he program is PJ:DW., Copyright 1984 by Softspoken, Inc. 

'l¥PE OF m1I'EX:TICN: '!he disk cart:ains an error 23 on track 18,18. 

1m '10 roPY: Copy with any copy program which can create error 23's. 

1m '10 MAKE A ~ roPY WI'IH NO ~ CN '!HE DISK: 

1. Make a copy with any ropy program which doesn't p.rt errors on the disk. 

2. !.Dad and run a nari.tor at $8000 or above. 

3. lDad in the first program on the disk with L 1IPR:JfAL1I ,08. 

4. Cl1ange location $09B5 from $00 to $FO. Cllange $OAAB from $69 to $A9. 

5. Save the altered file out to the disk with 
S 1I@0:~1I,08,0801,46DB. 

6. '!hat's it - you're done. 

'!his one can be done by working tBckwards fran the message printed when the 
copy fails the protection test. '!his message is located at $0AD2. First, "We might 
try hunting for this address in lo-byte/hi-byte order. '!his doesn't work. Next, 
we hunt for all the $02 bytes and $OA bytes separately and try to firo. a case 
where roth bytes occur near one another. Aha! At $09CE "We firo. sane code which 
prints the message and then goes into an endless loop. ~ a bit, we 
firo. a check at $09B5 that seOOs us there. '!he first change in step 4 dlarges 
this check. But the progzam still doesn't run. '!his section of code looks like it 
starts at $0943, so "We search for where $0943 is called. '!his is at $0A83. A 
little farther down, we see some cx:x:le that EX:R's together $090o-FF and adds $77 
to the result. '!be final result comes out to $77 by roincidence (or design?). 
'!his is used as the location to JMP to. '!he secorrl part of step 4 makes sure $77 
is obtained with the altered code, by loading A with $77 rather than adding A to 
$77. It works! 

'!he program is 'DIE ~, Copyright Penguin SOftware, Inc., 1984 

'l¥PE OF ~CN: 'Ibis program requires and error 23 on track 2 and an error 27 
on track 3. If the errors are present, the prcx;jzaJU will execute properly. 

1m '10 CDPY: Copy the disk with any good ropy program and place an error 23 on 
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track 2 am. an error 27 on track 3. You may also use a ni1:i>le CX1f1:I prog:r:am am. 
let it p.zt the errors 00 for you. 

lD'l 'to MAKE A ~ ropy WI'IHXJT ERR:R) (fi 'lHE DISK. 

1). '!be program that oootains the protectioo (AUro) is an auto toot, makirg the 
code difficult to examine. Page 52 of the P.P.M will give you sate hints 00 
auto load pr:oglans. 

2). '!be prog:r:am loads the acx:!UI'IIllator (I.m) with the values it will later carpare 
(CH» • 

1). Make a CX1f1:I of the original disk without errors. 

2). So that we nay examine the code without the program taking over control of 
the ca1plter, we will load the program in the area of 1IIEIIm'Y normally used 
for BASIC progIans. Load IlAUroIl ,B. Do n:lt use ,B,l. Now execute HlJI:N a:rrl 
disasserri>le the code at OB9E. Keep in mirrl that we are examining a ptogram 
that "'-UUld nornally reside at 0300. At OB9E, we fi1'rl I.m #$33 am STA at 
$03EF. If we disasseni>le OBEF (03EF), we fi1'rl a CH> #$37. At 08AF, we fi1'rl 
I.m #$37 followed by a STA at $03EF. lDoki.ng further, we fi1'rl a CH> #$32 at 
OBES am CMP #$37 at 08EF. '!he prog:r:am will check the channel four times. we 
IIU.St charge the I.m's and CMP's to 30 to unprotect this program. 

3). '!be easiest way to alter this program is to make the corrections 00 the disk. 
let's get to the progxam through a track am sector editor. At 18/01, we fi1'rl 
that the pr:ogzam we are interested in (AIJIO) is stored at 17/03. If we go to 
17/03, we fi1'rl the first blcx::k of the file. In ASCII IOOde, we fi1'rl the B-R 
for tracks nu and three. If we go to HEX IOOde, we will fi1'rl our A9's and 
C9' s. Let's remenDer that what we see stored on the disk. is similar to the M 
c:x:mnarxi in a IID'litor. I.m is stored as A9 a:rrl CMP is stored as C9. 

4). lDak for A933. '!his will load the aoc::\lIII.1lator (I.m) with 33. ctJange the 33 to 
a 30. It is n:lt necessary to change the A9. Now look for the A937 am change 
the 37 to a 30. '!hat takes care of the loads, 'OCM let's change the ocxrpares. 

5). Fi1'rl the C932 am change the 32 to a 30. With that aocaJplished, find the 
C937 am change the 37 to a 30. 

6). With the four d1anges made, use your write function to write the d1anges to 
the disk. 

7). YOO'RE IX!m. 

'ltlere are track am sector editors 00 the market that include an asseoi:>ler 
function. You may fi1'rl a pr:ogram of this type helpful with auto load programs. If 
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you firxi it difficult to interpret the code fOlD'¥i on the disk, a proglanl of this 
type is what you need. Refer to the New Products sectioo for a review of such a 
proglam. Yoo may also use the Ul am U2 progIaJIB inclOOed 00 the P.P.M. disk. 
'nlese pro:p:ams will require a few extra step; , b1t they will do the job. Page 79 
of the P.P.M. oart:a.ins the information necessary to use these programs. 

'lhe progr2lJll is \PBIiUf, COpyright 1984 1:7j (]}arIes lnlgherty. Game structure am 
style used umer license of Richard Garriot. 

'tYPE OF ~W: 'lhere may be different versions of this program 00 the 
market. '!he versioo \¥e have has errors 00 tracks 23-35 (side 1) am tracks 31 & 
35 (side 2). 'lhe program ooly dlecks for an error 29 00 track 35, sector 0 (side 
1). 

ID'l 'lU CX>P'i: Arrj niliiler shoold be able to oopy the versioo \¥e have. other 
versions may require a parameter copier. Fast Hack'em incll.rles a parameter file 
for ()les1:J:al which OOESN'T 'iIo'O.rk with the versioo \¥e have. 

ID'l 'lU MAKE A HJU(]lI; CX>P'i Wl'llDJl' ERRrnS W '!HE DISK: 

1. Copy 00lH sides of the disk using a oopy program which does not put errors 00 
the oopy. 

2. lDad am nm a track/sector editor. 

3. Insert the OOPY disk am read in track 7, sector 5 (side 1). Examine the bytes 
listed below to see if they contain the original values given. If so, ~ 
the bytes to the new values given am save the sector back to the disk. 

BYTES 

$3C-3F 
4C 
4E 

ClUGINAL 

$C9 32 00 50 
C9 
00 

$A9 32 38 FA 
A9 
FO 

4. If the original values given above IDf'T matd'1 your disk, IDf'T make any 
dlan]es to sector 7/5 - you prOCably have a different versioo of the progIam. 
In this case QlLY / read in track 17/ sector 7 am try the following dlan]es 
(same as Fast Hack' em's parameters). 

$2A $88 
C1 80 

5. '!bat's it - you're done! 
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'lbe boot program (~) is in BASIC and ~ to load in the file 
liST". However, sane of the BASIC statements are hiQjen by delete characters ($14 
bytes - see PR{ Vol. I). 'lbe progI'8J1I actually sets the begirmirg of BASIC to 
$6EOO and loads in another BASIC p!ogIaIn called ''M''. 'lbe first thing ''MI' does is 
call a subroutine at line 10000, "Which pokes a small ML routine into the $COOo 
area and executes it. 'Ibis routine loads an ML prograID called "<XJmINED.ML" into 
the $COOO area and then returns to ''MI'. Usirg the "a:JmINED.ML" routine, ''M'' 
loads in several files next, including ale called "&:m" "Which resides in the 
cassette blffer at $0334-o3OC. 'Dl.is is the protectioo routine and is executed 
with a SYS S statement. 'lbe variable S was set to 827 ($033B) via a hiQjen line 
back in the boot. 'lbe protectioo routine does a block-read (B-R) of block 35/0 
ani checks for an error 29. Both digits of the error rn.mtler are dlecked and the 
first ale ("2") is stored at $0311. In step 3 atove, "INe place the same values in 
the aOCUlll.llator and carry flag that they t«lUl.d have with the original disk. It 
1NOrks! 

'!be p!ograID is RBYBRSAL, COPYRIGfI' 1983 BY HAYDEJf :oca<: ~ANY, INC. 

TYPE OF ~~: '!he main p!ogr8J1l is stored 00 the disk in a program file and 
is written in ML (you can tell that it is written in ML by the speed of 
operatioo). 'Dl.is program is loaded into mem:>ry by a loader p!ogr8J1l that checks 
for the proper errors 00 the disk and executes the main progr8J1l if the proper 
errors are fcum. 'lhe loader p!ogr:aIn is written in basic. 

IDl 'ID COPY: Siltply copy the disk with any good copy p!ogr:8J1I and place the 
errors on the disk at the proper locatioo. Or use one of the l'lE!Wer ni1:i:>ler copy 
prograns and let it put the errors 00 for you. 

IDl 'ID MAKE A ~ COPY Wl'IH aJ.I' ANY ~ ~ '!HE DISK. 

'!be technique used here is similar to the techniques described 00 pages 14-18 of 
the PJ:ogIaIlI Protectioo Manual. 

I} Copy the original disk with B1lCKUP 228 or any other good copy program that 
does not place any errors 00 the destinatioo disk. 

2) !.Dad and list the loader progJ:8J1I. Your can't do it can you? 'lbe program has 
a grapUcs dlara.ct:er at the en:l of line 10 (see page 15 of the Program 
P.rot:ecti.31 Manual). 'lb rE!IIDVe the grapUcs character all you have to do is 
to l'Im'e the cursor up to line 10 and press REIURN. 

3) List the loader program. Here is the entire p!ogI8J1I protectioo schate! lDok 
for and fim the canparisons (IF E <> 23 'lHEH and IF E <> 27 'lHEH). 

4} ~ the value of the oatpn"isons to 00. Be careful not to 1er¥Jthen or 
shorten the a:lde. (9aae progJ:diIS not ally dleck for bad blcx::ks, they also 
dleck the lergth of the loader program). ~ you copied the disk the errors 
were not placed 00 the destinatioo disk. Now, when the error channel is read 
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the message OO,CI{,OO,OO will be returned fran the disk drive. 'Ibis in:ticates 
that there was not any error on the disk. 

5) save the code b:Ick to the CXJIf1'f disk. Use the save with replace option or 
scratch the file fran the disk then save the lOOdified version. 

6) YClJ'RE IXm:. 

'!he pr:ogram is RJCKY'S 1UJl'S, COpyright Isaming Q:Epany, 1984, C-64 version by 
Reliable Micro Systems. 

TYPE OF ~CIf: 'Ibis disk cart:ains an error 23 on '!RACK 1/1. Error 20's are 
placed on 14/20 and 16/20. 

ID4 oro CDPY: Use CllfIcutm to copy this disk. 

ID4 oro MARE A NEl<ll«; COP!( OF '!HE DISK WI'1JDJI' ~: 

1). Make a copy the original disk without errors. 

2). When we irwestigate the disk di.rect:ory ~ a track and sector editor, we 
fin:i that the disk name cart:ains illegal dlaracters which will prevent us 
fran obt:aini.rx:J a proper listing of the di.rect:ory. let' s change the disk name. 
Use your track and sector editor at '!RACK 18/00 to change the disk name. We 
will change the first two bytes before the disk name fran 0093 to 524F. We 
JII.ISt also add a proper ID# to this disk. ~ bytes A2, A3 , and A4 to 
524FAO respectively. With these changes, the directory will list properly. 

3). IDad ~ and activate it with SYS 32768. Usin} the F camnarrl, fill meuo.ry 
fran 0800 ~ 7FFF with 99. We will also fill COoo-<:FFF with 99. 'Ibis 
will help us locate the code necessary for the progr:am. We will oow perform a 
warm reset with G FCE2 (SYS64738). We will capture this progralll by liftinJ 
the code fran lDE'IID.rY. We will allow the pr:ogram to store the codes necessary 
for proper execution and save us the trouble of tracin} throogh the 
protection scheme. IDad the pr:ogram in the normal l'IBlll'lSr fran the original 
disk. 

4). Q're the pr:'Ogram has loaded and the main title screen is up reset your 
coap.rter with your reset tutton. You will be returned to the normal blue 
screen. 

5). Reactivate ~ with SYS32768. '!be pr:oqrmn has oow past its prot:ect:.ion 
scheme and may be saved out in two small sectioos. Usin} the I camnarrl, 
scroll through JII9ltnry beqirn':lirg at OSOO. '!be first sectioo of code that we 
erro.mter is at $0803. Usin} the D camnarrl, we may determine that this is 
part of the protection scheme. Retuz:nin} to the I CCIII'IIal'Xi, we fin:i that the 
first section of ~ul code begins at $4800 and ems at $5020. Save this 
section of code to your copy disk with S ''HXl<Y1" ,08,4800,5018. 
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6) • 'Ib access the next sectioo of code we JIIlSt flip out BASIC. Using the M 
oatIIIa1'¥i at 0001, ~ the 37 to a 36. We will now return to the I oaman:i 
to continue our hunt through lIIEIIDt'Y. '!he next sectioo of code is stored fran 
$B508-<I>73. Save this sectioo with S ''KXXY2'' ,08,B508,(])73. Yoo will fim 
various patterns 1:hroughout llIE!l1Dry, b.tt exper:illlentatioo will shc:M that they 
are rot necessary proper program executioo. 

7). We now have the code that we need, blt JIIlSt fim an entry point to the 
progzam. '!his is the tricky part. let's go back to the sectioo of oode at 
$0803. When we begin a search for an entry point, we fim that a JMP 
instructioo can be a good place to start. We will fim a .:IMP instructioo 
within the program prot:ectioo oode at $082B. '!be .:IMP is to $C800. let's give 
it a try with G C800. As you can see, we are returned to the title screen. 
QJr entry point ~rked! 

8). 'Ib utilize this program, you JIIlSt load in RXKYl,8,1 am RX:KY2,8,10 'Ib 
activate the program use SYS51200. '!his is the decimal equivalent for CSOO, 
which is our entry point. Yoo my wish to write a boot proguulI that will load 
the progtam parts am SYS to the entry point. 

9). YOO'RE 1XfiE. 

Finding an entry point can be a frustrating pr'OCElSS, b.It there are saoe 
guidelines that you can follO'toT. Entry points are discussed in detail in the 
PRX;RAM PROI'EX:TICIl IW«1AL II. 

'!he program is ~ 64 DIK>, Copyright 1985 Glen::x> ~ineering Inc. 

TYPE OF PROI'EX:TICIl: '!his program uses error 22's 00 track 35, sectors 8-15. 'lhese 
errors are created in a special way which makes them difficult to rept'Odl.x:e. '!he 
program also uses an identificatioo l'lUIIiler which is stored 00 track 35 sector 7. 

1m TO CX>PY: We managed to make a ~rkirg copy using Di-Sector's 3 minute copy 
progxanl am placing the error 22's on track 35 with their format editor. '!his 
nethod was rot totally reliable, however. 

1) COpy the original disk with any copy program which does not copy the errors. 

2) load in HDm or ~ am execute it. Fran the lIDI'litor, type 
L "DEMlSUPP1",08. 

3) ~ locatioo $406A fran a $CE to an $FF: type M 406A to display the 
location, type FF over the value displayed am hit return. Actually, alIOOst 
any value other than $CE \\O.ll.d work here! 

4) Save out the altered progtam with S "@0:DEMlSUPP1",08,35OO,4280 
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5) You're done - just change one byte am you've bypassed their prot:ectioo! 

SAFmlARD 64 is a progz:aJn prot:ectioo system. '!bey SUWly blank disks with 
their errors already 00 them ($2.85 each) am a rootine to check for those 
errors. You then copy your software art:o the disks. In your software, you call 
their error-chec::k.i rootine am examine the values returned to see if the disk 
is an original. '!bey also have an autostart optioo that will check for their 
protectioo am then autaDatically load your progrmn. '!his optioo also allows you 
to erx::rypt your software. 

'!he prot:ectioo system is in tYJO stages. First am foxelOOb-t are the error 
22' s 00 track 35. If they are present, a 5 is placed in IDeIIDIY at $4029. '!hen the 
program retrieves a five-digit ID llUI'!iler fran sector 35/1 am places it in IDeIIDIY 
at $CFFB-CFFF. '!he ID 00. may be used in decrypting your program. '!he protection 
rootine itself is located at $4000-425F. 

Althoogh the protectioo system is not very effective, we can still learn 
saoet:IlinJ fran it. Error 22 is a 'data block not fourrl' error. Like JOOSt bid 
block errors, there are many ways to cause an error 22. In this case, rather than 
just alter the data block identifier byte (the simplest way), they have written 
sane special data there. '!bey either use altered bit density or illegal GCR codes 
suc:h as $00 bytes. 'Ibis confuses the read circuitry of the drive. '!he net effect 
is that when you try to read the block, you get different results each time. '!his 
interesting tedmique may be the basis for several other ~to-copy programs 
we've seen which use an error 22. '!he same technique oould prdJably be used to 
cause other types of errors too. 

To check for a bid block, the progz:alR simply reads the block into the 
carprt:er's IDeIIDIY twice, once at $<DOO am again at $CEOO, am then 00lUlts the 
I1UIIiJer of bytes that are different in the b.u versioos. Actually, it ally oounts 
up to a rnaxinum of 5 bytes differeooe over the 8 possible bid blocks. 'Ibis 'bad 
byte' count is kept in locatioo $4029, so that a 5 is placed there when the disk 
is an original. '!he method gi vert above for disablirg the prot:ectioo check ~ 
very sinply. Instead of OCIJIlarirg the first version in lDE!IImY (at $<DOo-<DFF) 
with the seoorrl (at $CEOO-CEFF), we've switched it so the first versioo is 
caupared with part of the ~. Naturally, they calle up with lIOre than four 
bytes differeooe! 

'!he pt'OgZalR covered above is a dEm:> of the protection system. In actual 
pt"aCtice, the prot:ectioo check rootine is located at $CABo-<D20. '!be value 5 is 
returned at locatioo $CABO, am the rootine can be defeated by c::haD1irg locatioo 
$CAFe fran a $C6 to an $FF. 'lhe ID 00. is returned at the same locatioos, 
$CFFB-CFFF • 

As software protectioo goes, this system is very ineffective am easy to 
defeat. It can be copied usirg the simple procedure given above. Althoogh it may 
take several tries, you CAN get a working copy. Of course, Way bother when 
disablirg the protectioo check is SO easy? '!be code that checks for the bid 
blocks is short am fairly siRple. No attempt is made to hide any of the code 
through encryption or urDocumented opcodes. Althoogh they OOn't protect your 
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prograln, at least they da1't destroy yaIr drive either: Glenoo disables the head 
rattlir¥j before ch.eckirg for the bad block. In fact, they use the same technique 
that 'We p,lblished in the 0ctdJer newsletter. 

It' s ilI;x>rtant to realize that you ~d not knc:M how ineffective this 
system is unless you investigated it as 'We did. 'lhis brirq.; up a good point. \bm 
you let saoeone else protect your software, you are p.xttirg yourself in their 
hams. If you can't protect the ptOglam yourself, how can you properly evaluate 
their protection method? You can't. You just have to trust them. About the only 
t:hi.rg you have to ~ by is their reputation am experieu:e. I think that's why 
'We've had so many requests fran people to evaluate their protectioo system or 
protect their software for them. Because of the l'lUl'Iiler of these requests am the 
lack of Br'¥ good place to refer them, 'We have developed a m.unber of protectioo 
systems. 

N1y JIDre than ale system? cne reasoo is that different products require 
different levels of protectioo to get the best value for your program protectioo 
dollar. But the JOOSt inp>rtant reasoo is one that is often overlooked: if a 
carpmy offers ale system to all its clients, that's pIttir¥j a lot of eggs in ale 
basket. If ale egg gets 'cracked', chances are they all will. Qlr advice is: if 
you need yaIr pt'OgIam protected, don't use an 'off-the-shelf' protectioo scheme. 
'lhey're just not 1AUrth the risk. Bad protectioo is 1AUrse than rona at all, since 
you've wasted your mney am been lulled into a feelir¥j of false security. 'lbese 
systens are not worth havir¥j at any price. 'Ib top it off, the prices they are 
askirg ~d be out of line even if their systems "Were good. We have yet to see 
Nrl of these systems that "Were worth the lIDJ'ley. 

In oonclusion, the problem of firxling a good protectioo system has 00 easy 
answer. Sanetimes the best solution is to design one yourself, if you are capable 
of doirY;J that. !i:lst people aren't, since even good progranmers da1't usually make 
good 'protectors'. '!he other alternative is to use a ClCIIIDerCial system. But 
xemani:ler what 'We have learned fran the ~ system: if it sourds too good to 
be true, it probably is. 

'!he program is SAIU:II III, OOPYRIGHI' 1984 HAYDEN OOFIWARE. 

TYPE OF ~CJf: 'lhis prog:r:am checks track 2 sector 15 am track 3 am sector 
16 for an error 23 ClfEX:!KSUM ERR:R IN IWrA. You will also firrl an error 23 in 
track 1, J::ut the ptog:tam does not check this track. If the erxors are present, 
the ptogram will nul properly. 

li:M '10 a::>PY: Q:Jpy the disk with any good copy program am place error on 23 00 
the disk at 02/15 am 03/16. You may also use a nil:ble copy program am let it 
pIt the erxors 00 for you. 

li:M '10 MAKE A ~ a::>PY WI'IlDJI' ~ CJf '!HE DISK. 
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'1he teclmique used to break this program is similar to the teclmiques described 
en pages 50-60 of the Program Protection Manual. 

1) Use IWl<UP 228 to copy tracks 4-35, or use any good copy program that will 
not place errors en the disk. 

2) '1he program that does the error checking is called Copyright 1984. 'Ibis 
program is looated in meDPIY fran COOO to C3AD. Firrling the starting address 
is explained in the P.P.M. en page 35. 

3) lDad am execute I..CII:N. Fill the llSIDry fran COOO to C3AD with 00. 'Ibis 
will help you identify the erding address of the program. 

4) Using the I ccmna:rrl you can looate the program's call for a Block-Read (B-R) 
at track 02/15 am 03/16. 

5) Using the 0 oaIIIIal'Xl, disassE!lli:>l.e the llSIDry at C395. At this looatien, you 
will firrl a atP #$30. If the blocks being checked do not caxtai.n the errors, 
the prograJIl will crash. If the errors are present, the program will execute 
properly. If we dlarge the c:::atpU"ison to atP #$32, we are rx:M telling the 
program to crash if it firrls an error. since the disk will not contain 
errors, the program will fall through am execute properly. 

6) S "@O:Copyright 1984" ,08,COOO,C3AD. 

7) YOO'RE 1XfiE. 

'1he program is 'DiE &lUZS rR AIWIX:tf (R), COPYRIGHt' 1984 BY NX!ESS OOFlWARE INC. 

TYPE OF ~ai: 'Bris progralll uses half-1:rac1d.nj on the original disk, making 
it very difficult to 1.U1pI'Otect. It loads in an $AA fran the half-tracked section 
of the disk am will exclusive-or (J!X:R) this with a sectien of code at $COOO. 

IKM 'ID MAKE A ro~ OF 'mE PROGRAM: 

1). You JIalSt first make a "CI:CJ'.IE" of the original disk. Use either Backup 228 or 
any other good copy program. Be sure to back-up the ENI'IRE disk. 

2). lDad your track and sector editor so that we may alter the disk directory of 
the "clone" disk. At 18/01 you will firrl that the pointer to the next track 
and sector points to 18/01. 'lbis places the directory in an erxlless loop. We 
will place a stop irrlicator in these two bytes. Cl1arge byte 00 fran 12 to 00. 
<llarge byte 01 fran 01 to FF. 

3). lDad am execute I..CII:N with SYS 32768. We will provide a clean work spiCe 
with F 0800 7FFF 00. We will roI transfer BASIC BCM to RAM, with T AOOO BFFF 
ADOO. With this aocx:rrplished, reset your coopIt:er with G FCE2 (SYS64738). 
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4). When the caJplter is reset it places a 55 at $8000. If ~ follow the reset 
routine through, ~ fim that this will effect the first byte at $ADOO. since 
no CEM 80 is erxnmtered in the $FOO2 routine, it will execute the RCM test 
at $FD50. DurinJ this test a $55 is stored at $AOOO. We JIIlSt restore this 
byte with a poke fran BASIC. In direct 11Dde, type roKE 40960,148 ($AD00 -
$94) am press REIURN. '!he first two bytes at $AOOO contain BASIC's oold 
start vector. '!his address should be $E394. 

5). When the progt:alll has finished error checking, the loader uses the BASIC 
Re-link routine before executil¥J a RUN fran the inp.rt blffer. We can prevent 
this fran occurrinJ by replacinJ the Rl'S with a BRK instruction within the 
BASIC Relink routine. In direct 11Dde type roKE 42335,0 am press REIURN 
(REmJofBER - We are roN alterinJ the COf!.I of BASIC that we transferred in step 
3). After placinJ the BRK in BASIC, we will switch fran BASIC RCM to BASIC 
RAM with FOKE 1,54. 

6). Insert the original disk am type: !Dad ":*",8,1. After the program loads, 
the c:x:atpIt:er will respon:i with READY. '!his was caused by the BRK ~ inserted. 

7). Re-activate the lID1'litor with SYS32768. Insert the backup disk am save the 
code fran $0801 to 08FA, with S "SCK>LI.S" ,08,0801,08FA. 

8). YOO'RE rnIE. 

9). To run the program, :I.CW) "SCROLlS", 8 am RUN. 

'Ihese two program's brinJ up sane interesting concepts that should be 
examined in JlPre detail. Both routines require the restoration of the first byte 
at $8000 or $AOOO. 'lhese bytes are altered through the reset routine am RAM 
test. let's examine the reset routine with c:ancentration on the $FD50 routine 
(RAM test). 

FCE2 IDX #$FF 
FCE4 SEI 
Fa:5 TXS 
FCE6 em 

FCE7 JSR $FOO2 
FCEA mm $FCEF 
FCEC JHP ($8000) 
FCEF srx $0016 
FCF2 JSR $F'0A3 
FCF5 JSR $FD50 
FCF8 JSR $FD15 
FCFB JSR $FF5B 
FCFE CLI 
FCFF JHP ($ACOO) 

:mE.Vall'S IRQ (N:> ~ ALt.£I'lED) 
SEl' 'llfE STACK POIN'I'ER - MUST BE rnIE Cfi 'llfE 6502/6510 

CLFAR DB:IMAL FIAG - NEX::ESSARY FCR HEXADB:IMAL ~ Cfi 
6502/6510 
CHEX::K CN RCM IN $8000 - cmx::KS FCR cmso (CARIRIIX;E) 

J{Kl 'lO CARIRIIX;E SmRI' 
SEl' VIC ClIIP 
INITIALIZE 10 
*EXPIAINED Cfi P}GE 7* 
SEl' HARIH\RE & 10 ~ (0300+) 
INITIALIZE VIDED cnnROLLER 
AI.J.aVS IRQ (INI'F.RRUPl'S 'lO OCUJR) 
'lO BASIC CDID-SmRI' 
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Let's break daNn the $FD50 routine. 'lhis is the routine that initializes the 
work area am places the $55 at $8000 am $AOOO. '!he oommented code is as 
follOl!lS! 

INITIALIZE N:e< ARFA - RAM TESl' 

FDSO I1l1\ #$00 
FD52 'rAY 
FDS3 Sl'A $0002, Y 
FD56 SI'A $0200,Y 
FD59 Sl'A $0300,Y 
FD5C !NY 
FD5D BNE $FD53 
FDSF IDX #$3C 
FD61 lDY #$03 
FD63 STX $B2 
FD65 Sl'Y $B3 
FD67 'rAY 
FD68 I1l1\ #$03 
FD6A SI'A $C2 
FD6C INC $C2 
FD6E I1l1\ ($C1), Y 
FmO TAX 
FD71 I1l1\ #$55 
FD73 SI'A ($el),y 
FD75 CHP ($C1), Y 
FD77 BNE $FD88 

Fm9 ROL 
FmA SI'A ($el) , Y 
FmC CHP ($el) , Y 
FD7E BNE $FD88 
FDSO TXA 
FD81 SI'A ($C1), Y 
FD83 !NY 
FD84 BNE $FD6E 
FDS6 am $FD6C 
FDS8 'IYA 
FDS9 TAX 
rosA IIJIl $C2 
FD8C CLC 
FDSD JSR $FE2D 
FD90 I1l1\ #$08 
FD92 SI'A $0282 
FD95 I1l1\ #$04 
FD97 SI'A $0288 
FD9A RI'S 

'!HIS ~al OF <mE 
WILL RESEr zmo PAGE 
PAGE 2 AND PAGE 3 

INITIALIZE CASSEITE EllFFER 

'!HIS IS '!HE ~al '!HAT WILL 
am::K KR '!HE EM) OF RAM 
'!HE CDtEUl'm WILL am::K KR '!HE 
EM) OF RAM BY TAKm:; A VAIlJE CX1l' 
OF MEHEY (I1l1\). IT WILL '!HEN 
PRESERVE '!HAT VAIlJE (TAX) 
:m:M '!HERE IT WILL ATl'EMPI' 'ID 
S'ImE (SI'A) A $55 
AND '!HEN CXH?ARE IT (CHP) '!HAT VAIlJE. 
IF IT a:JmS IW::K wrm A VAIlJE 0lHER 
'!HAN $55, '!HEN IT }w; ENCXXJNrEmD R:M. IF '!HE $55 CAN BE 
PIACED, '!HE CDtEUl'm ASSUMES RAM. 
cxtmNUE cmx::KJlC wrm $M 

RESR:m: MEHEY 'ID IT'S PRICR 
VAUJE 

C'AUlJIATE FREE RAM 

SEr SI'ARI' OF ~IC 
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It should be oot:ed that with the EXlDf line 00, the oaJp.l'ter sees 52K of RAM 
fran mem:>ry locatioo $0000 to $CFFF. It does not fiM :R:M at $8000 am as a 
result cannot fiM the CBmO. 'lhis is heM w defeat the auto-start in EASY SCRIPI' 
(R) • 

'!he program is ~, Copyright 1985 Funk SOftware, distril::uted by TimeI«>rks, 
Inc. 

TYPE OF JiIROl'.ECl'!(fi: Track 10 has a oon-st:.amard G::R format. custan [)OS routines 
are located 00 track 35 - sectors 0, 3 am 13. 

lIM 'ro OOPY: '1he nonst:.atmrd G::R is diffi01l.t to copy with copy pr:ograJlE. '1he 
Fast Hack' em parameter oopier can make a worJd.r¥J archival copy of this disk. 

IDi 'ro MAKE A K:RCDC OOPY' WI'IH tl) ElR.:R;: 

1. You JII.ISt use the "SWINSTAILIf program to CC8'lfigure the SIDBtlAYS pIogtam for 
your OCI'It>inatioo of printer, interface, etc. '!hanks to their prot:ectioo 
sdleme, you have to alter your ClUGINAL disk to do this! 

2. IDad the SIDBtlAYS progtaJll. ~ the main screen ~, RESEr your 0CIIplter. 

3. load in lilM:E or other IOOnitor at $COOO. Save out the program to a formatted 
disk with: S "SIDBiAYS 33096",08,0801,9600 

4. You might want to copy the sample print file "SAMPLE.PRF" a'lto your backup 
disk with a file copy progtaJll. You don't need any other files fran the 
original disk. 

5. 'lb run the pIog:cam, type the followirg: 

:raM> "SIDEliAYS 33096",8 
SYS 33096 

6. If you want to write an autalxlot for this program, you should do it in mac::hlne 
l~ rather than BASIC. '1he BASIC area at $0800 awears to be used by the 
progra:rn. SYS 33096 car:respcu3s to JMP $8148 in Mr.. 

7. '!hat's it - you're done! 

Believe it or not, the protectioo schaDe used by this prog:caru requires that 
you write art:o your original disk in order to CC8'lfigure the program for your 
system. '!he INSI7\LL prog:cam cattains different JOOdules for each printer am 
interface (in fact, it's l(DJer than SIDBiAYS itself). You select your parti01l.ar 
OC'IIt>inatioo am INSI'AIL writes the conespcnting progLam cxxie directly art:.o the 
original disk. Arrl not just a'le sector - mre than two tracks! Tracks 30 am 31 
are OCIIpletely rewritten, am parts of tracks 28 am 29 are too. 
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Qlce you've configured your original disk, the hard part is over. You can 
make an archival backup of the INS'l1ill:.ed program for everyday use, by followirg 
the sinl>le procedure above. We tested this procedure on several different 
oanbinations of printers am interfaces. 

'!he program is SKY '!RAVEL, copyright 1984 CoII1IOOdore & 1984 Deltron. 

TYPE OF PROrEX:TICfi: '!he program checks track 18, sector 18 for an error 22. 

lD'I 'ID roPY: My niJ:bler will ex>py this program. 

1m 'ID MAKE A ~ roPY WI'lH tl) ~ ~ '!HE DISK: 

1. COpy the disk with any cx:>pier which does not p.rt errors on the disk. 

2. !.Dad in a tracklsector editor. Insert the roPY disk in the drive. 

3. Read in block 35/5. '!his is the first block of the last file in the directory. 
'!he filename looks like a long underline ( ClIR$(164)'S ). 

4. C1'lange the followirg bytes. ,'!he bytes in the sector are m.nnbered startirg at 
$00: 

BYTE no( 'ID 
$23 SAc $AE 

2A N:. AE 

5. save the altered block back to the oopy disk. 

6. '!his disk has the annoyirg feature that the toot progLam (PIANB:Xn') is not the 
first file on the disk. l<Ibi1e you've got the TIS editor booted up, why not fix 
this? You just have to switch the directory entry for PIANflX1I' with the first 
directory entry (DM'A.TABLE). To do this, read in block 18/1 am change the 
following bytes: 

BYTES 
$02-0E 

IE 
42-4E 
5E 

<:::H'AlGE 'ID 
$82 17 08 50 4C 41 4E 42 4F 4F 54 AO AO 

02 
81 OF 00 44 41 54 41 2E 54 41 42 4C 45 
21 

'!his progLam fran CoII1IOOdore bmps the drive not once, not twice, rut 'lHREE 
times!! '!here's no excuse for this, especially fran Ccmoodore. Fortunately, they 
made the protection check very sinl>le am easy to fim. '!he toot loads in at 
$0102 am uses the stack to autostart itself at $0203. '!he code at $0203-34 opens 
up the file mentioned in step 3 above am jl.llUfS to $012C. '!he code at $012C-4E 
decrypts the bytes of the file am stores them startirg at $COOO. Each byte is 
decrypted by first EXCIlJSIVE CR'ing it with the value $FF (BE #$FF), whidl flip; 
all the 1 bits to 0 am vice versa. '!hen the value $21 is subtracted am the 
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result is stored. When the whole file has been decrypted, the program jump:; to 
the decrypted code at $COOO. 

'!he code at $COOD-16 opens up a randan access file (OPm2,8,2,"#") and jUllpS 
to $COA7. '!he code there sets up 18/18 as the track & sector for a U1 COllIIIaJ'Xi. 
'lhe subroutine at $C043 senE the U1 COllIIIaJ'Xi. '!he subroutine at $COlA-44 checks 
the error channel for an error 22 and crashes the program if it isn't fourrl. '!he 
bytes of the error I11lI1iler are ead1 checked usirg a OIP #$32. We need to dlarx:Je 
each $32 to a $30 (00, OK) to disable the check. since the file is encrypted on 
the disk, 'We have to figure out What an encrypted $30 lOlld be. 'lb erx::rypt a 
byte, just do the owosite of decrypting it. First 'We AID $21 + $30 to get $51 
(0101 0001), and then 'We flip all the bits to get $AE (1010 1110). A similar 
process will show that the original $32's were encrypted as $AC's. In step 4 
above 'We replace the $AC's (ancr. $32's) with $AE's (ancr. $30). It \\Orks! 

'!he procedure given last nart:h for making an archival backup of SKY 'mAVEL also 
\\Orks on another camodore program, a:;RAPH. Just make the same changes irrlicated 
for SKY 'mAVEL, except make them to track 5, sector 7 on a copy of a:;RAPH. '!he 
byte locatioos and values to use are the same on roth pr:ogIaIIB. '!his procedure 
ne.y also \\1Ork on some of Ca!tIoodore's other programs. lOok for a pr:ogram which 
knocks the head three times when it loads. Aoother thirg to look for is a file 
name that looks like a lorg urx:terline. '1he sector to charge on SKY 'mAVEL was the 
first sector of that file. 

'lhe following was subnitted by a Newsletter sutscriber: 

'!he program is SUDE, by Yves I.elt'pmrur and Troy Lyman, (C) 1984 F\msoft, Inc. 

TYPE OF ~CN: Track 2 contains a read error 21 (no sync). '1he program 
checks for the presence of specific bytes on track 35, block 0 and uses an 
autoOOot and ne.chine l~ erx::ryption. '1here are other minor check routines 
including changes to track and sector IX>inters to inhibit file copyirg. 

}Of '10 ropy: Use a copy program that will place the error 21 on the clone disk 
for you. 

}Of '10 MAKE A w=RKl}l; OOPY WI'lHXJl' ERRES CN '!HE DISK: 

1. Cq;If with any copy pr:ogranl which doesn't pIt: errors on the disk. 

2. !.Dad and nm a machine l~ lDlitar at $COOO. start it with SYS 49152. 

3. !.Dad the bc::ot with L"st«:lKIE" ,08. '!his is an 8 block autoloader occupyirg 
oatpIter lIBIm'Y fran $0326. After a few sec::::oms, you will hear the readjWrite 
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head lOOVe to track 35 - at this point press RUN/SlOP. Enter the lIDI'litor with 
SYS 49152 again; you now have the entire loader in lllE!I'Wry. 

4. Usirg the M caJIIIaJ'd, display 8 bytes fran $0858. cursor to the first byte 
($00) am type aver it with $FO. 

5. },gain usirg the M caJIIIaJ'd, display 16 bytes (2 lines) fran $0398. Make the 
follOOrq~: 

FKII: $A9 00 80 98 08 A9 15 80 99 08 

'ID: $FA FA FA FA FA FA FA FA FA FA 

6. Usirg M $0884, change the bytes $05, $4B, $23, $6E to sane other value (e.g. 
$99, $99, $99, $99). 

7. S"@O:stacrEl." ,08,0326,0A9B 

8. '!bat's it - you're dane. 

Prior to lIII!Ild.B} the above c.har¥jes, it is a good idea to print out a 
disassent>ly of this p:ogram to examine the many varied MIL routines that are 
used. You will fim 2 block-reads (Ul), a block-write (U2), J'lUIIIE!I'OOS ex.a:nples of 
the techniques involved in ~ up files am caJIIIaJ'ds for loadiJ¥J/savirg 
infonnatioo etc. 

'lbe byte cl'lanJed in step 4 above replaces a Brard1 if Not E};Jual i.nst:ructioo 
(BNE) with a Brardl if E};Jual (BEJ;;l). 'lhis is contained in a routine which aanpares 
4 specific bytes, read via a U1 caJIIIaJ'd fran track 35/0, to $05, $4B, $23, am 
$6E. If any of these bytes were read as different, the p:cqram brard'les to an 
erxUess loop at $0862. 

'ltle 10 bytes changed in step 5 above raoove (l«>P) instructions to store 
specific values at $0898 am $0899. 'lbese values are placed strategically in C64 
lIIE!.IOOrY to shaw up as track am sector pointers. Beirg nspurioos", their presence 
inhibits the use of a file copier to COfI:I the main p:cqraJn "SKJcrE". EKaminatioo 
of a disassembly printout will reveal other routines fran which a great deal may 
be learned. 

'!he bytes changed in step 6 above replace the expected values returned by 
the Ul fran sector 35/0, with an l.1J'lCCIIIIDJl value which is unlikely to be lOOt, Le. 
$99. You may, if you wish, use a track am sector editor to change those bytes 
in 35/0 to $01. 

'lbere is an al tema.te method of makirg an archival tackup of this prograJlI. 
1i:lWever, it is St.r,Rested that this be dane at a later time so as to benefit fran 
examination of the original autoloader. 

1. Load am run a $COOO lIDI'litor as before. 
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2. L"Sf«I<IE" ,08 am let the progzam execute. 

3. Press yoor RESEr b.tttal am type SYS»49152. 

4. With the nain program (Sf«I<IEl) still in mem:>ry, save it to a separate 
formatted disk: S"SNOKIE" , 08,1000 ,ADOO. 

5. '!hat's it - you're done. '!he program may rON be loaded with I.C:lN) "St«lKIE" ,8,1 
am exe::::uted with a SYS 28990. 

'!he original autoloader program provided an erx::ryptioo value used l:r.i the 
nain ptogIam. In the future, you will rON I.C:lN) a decrypted. copy. '!he SYS cxmnarrl 
junp:; to the entJ:y point at $713E (28990), loads a HIGH sa:m:s lIPdule (copied 
separately fran the original disk), am executes correctly. A siItple B1\SIC loader 
may be created to load am nm the main progtaJn for ycx.I: 

10 IF A '!HEN SYS 28990 
20 A=1 ::£.OM) "Sf«I<IE", 8 , 1 

'!he progtam is SP1CB. 'l7IXI, a:pyright 1984, John F. Kutcher. Published l:r.i MJse 
SOftware. 

'nPE OF PRCII'ECl'ICN: '!he disk contains a error 29 00 track 3, sector 1. 

1Di'IO OOPY: Use any copy progtam that can copy error 29's. 

1. Make a copy of the original disk with no errors. You can file copy the disk if 
ycx.I wish. 

2. load am execute a narltor at $8000 or above, such as Hl:H:N. 

3. Insert the copy disk ani load in the TAXI/eM) file with L '''I7tXI/<lID'' ,08 

4. Olange locatioo $5FOD frail $FO to $00. '!his will c:harge a SEQ to a BNE. 

5. save the file l::ack to the copy disk with S "@0:TAXI/eM)",08,4oo0,7530. 

6. '!hat's it - you're done. 

'!he protection code in this program can be fanrl relatively easily l:r.i 
tracing through the boot process. '1he process is started with :£.OM) "*" ,8,1. '!his 
loads in the file "SPACE TAXI" at $00C6-0829. si.J'ce the file starts so far down 
in mem:>ry, there are several possible ways this program might autcstart itself 
(see the "AtJD:HX)l'S" chapter in PEM Vol. II). I1lckily, the $00C6 starting address 
is a dead giveaway. '!his is the locatioo which specifies the nuni:ler of characters 
in the keyboard bJffer. I'Ily should the file start loading here? 'lb fim the 
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answer we need to be look. at the contents of the file. '!he staroard technique 
with an autostart routine is to use a track/sector editor to change the load 
acXiress of the file directly on disk. 'Ibe "SPACE 'mXI" file starts at sector 
17/10. Bytes $02-03 of this sector specify the load acXiress in lo-bytejhi-byte 
order, $C6 00 ($00C6). If we change the $00 to $10, the file will load at $10C6, 
preventj.rxJ it from autostarting and allowirg us to examine it. 

If we alter the load address, load the file and examine location $10C6, we 
see that it oontains a $06 (remember, this will actually be loaded into $OOC6). 
'!his irxlicates that there are 6 characters waitirg in the keyOOard OOffer. Since 
the keyOOard OOffer is nonnally located at $0277-80, we need to examine locations 
$1277-80 in our altered version. Sure enough, looking in this area reveals 6 
characters there, a "RUN" ccmnarrl plus a oouple of cursor returns. '!he next time 
keyOOard data is requested, these characters will be tn"OVided. 'Ibis will hawen 
when the original UW>": *" , 8,1 COII'IlIalld is OCIlIpleted ~. '!he BASIC 
interpreter will autaDatically start looking for characters t.ype:i from the 
keyOOard, and so it will see the "RUN" ccmnarxl. Where there's a "RUN" commarrl 
there IIllSt be a BASIC progtcUtl. If we look at the part of the file that will be 
loaded into the BASIC area (nonnally at $0800, blt at $1800 instead in our 
altered version), we see a short BASIC program: 10 UW> ''TAXI/UW>ER'' ,8. '!his is 
the next step in our boot process. Load TAXI/UW>ER and look. at it. All this 
BASIC program does is p.It up a picture of the space taxi, 1(lA[) "TAXI/OI)" ,8,1 and 
then SiS 16384 ($4000). From the narltor, load ''TAXI/aID''. Location $4000 has a 
JMP $5E9F statement. Disassemble startirg at $5E9F. After a subroutine call to 
initialize the VIC chip, sane other initialization is done, including one 
inp>rtant step: an $A9 (I.ll1\) is stored into location $5030. 

Next, a subroutine at $6F55 is called. 'Ibis begins a series of ptogIalll 
loads, usin;J the nonnal KERNAL routines to load in the files ''TAXI,IVOICE'', 
''TAXI,I\.tt'', etc. Still in the $6F55 subroutine, another subroutine at $5030 is 
called. '!his reveals the main protection routines at last. Recall that an $A9 was 
just stored into $5030. '!his disassembles as ILlA»1$60, followed by STA»$5030. '!he 
program is 'ooverin;J its tracks' by p.rtting an Rl'S ($60) instruction at $5030. 
Next, the error/commarrl channel (15) is opened, then a rarxian ao::ess channel is 
opened as file 5 (like OPEN 5,8,5, "I" in BASIC). 'Ibis will allow the program to 
send BliX!K-RFAD (B-R) 0CI1J1Ial'ds to the disk to check. 3 sectors: sectors 2/1, 3/1 
and 4/1. Sector 3/1 contains an error 29 tut the other 'bIo do not oontain any 
errors. Each sector is dlecked in the same way. An address pointer is stored in 
$OOFB-FC in lo-bytejhi -byte order. '!hen a subroutine at $5002 is called. It 
starts by settin;J the commarrl channel for ootp.rt and clearin;J the Y-irxiex 
register to zero. Usin;J location $FB-FC as a pointer irrlexed by Y , it then sems 
the bytes of the B-R ccmnani. 'Ibe B-R oatIIIal'U; have been encrypted, however, so 
each byte is decrypted by Sl.lbtracti.n;J $02 from it before bein;J sent to the drive. 
'!he errl of the B-R commarrl is reached when a $00 byte is encx>lU1tered. '!his errls 
the subroutine at $5002. 

Next, a subroutine at $50FO is called. After settin;J the error channel for 
inplt, it reads in the error message fran the last B-R attempt. 'Ibe entire 
message is stared starting at $033C and then the error chamel is closed. Now 
c:xxnes the tricky part. '!he 'bIo bytes of the error nuni:ler, at $033C-30, are 
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oattrl.ned mathematically into a sirgle bjte. DepEniing al which error llUI\t)er, 29 
or 00 (no error) is returned, a different value will be produced. 'lhis is a C}Xld 
excuse to learn about the ~, ASL am SBC statenwants used in this process. ~ 
(.\00 with carry) takes the accnDlllator (A) am adds to it the value specified AND 
the carry bit. If the sum is aver $FF, the carry is set to 1; otherwise it is 
cleared to zero. SBC ( SUBtract with carry) takes A am subtracts fran it the 
value specified AND the borrow bit. 'lbe borrow bit is simply the owosite of the 
carry bit: when the carry is 0, the borrow is 1 am vice versa. If the result of 
the subt:ractioo is less than zero, the borrow bit is set; otherwise the borrow is 
cleared. ASL (Ari'l:lllootic Shift Left) shifts the bits of A left one position. 'lbe 
original leftmst bit is shifted into the carry bit, am a zero is shifted into 
the rightmst bit of A. 'lhis has the net effect of lIIlltiplyirg A by 2. 

At $5E19, we load the secxni bjte of the error number into A. 'lhis is either 
"0" (OO,OK) or "9" (error 29) in ASCII. In hex, it is either $30 or $39. After 
clearirg the borrow by setting the carry with sa:::, $30 is subt:.ract:ed fran A to 
give $00 or $09. 'l\vo ASL's in a rorN nultiply A by 4 to give $00 or $24 (36). 'nlis 
is stored in $FB. Another ASL gives us $00 or $48 (72). After clearirg the carry 
with CIC, location $FB is aaied in, yieldi.r¥] $00+00= 00 or $48+24= 6C (108). 'lbe 
carry is cleared again am the first bjte of the error llUI\t)er is aaied in, either 
$30 ("0") or $32 ("2"). '!he result is $30 or $6C+32= 9E (158). Finally, the 
borrow is cleared (SFX::) am the value $2E (46) is subtracted fran A to give 
either $3D-2E= 02 or $9E-2E= 70 (112). 'nlis final result is left in A when the 
subroutine at $50FO ends am returns to the $5030 S1.lbrooti.ne. RemeIIt:Jer, a $02 is 
returned when there is 00 error, ~ile a $70 is returned in the case of error 29. 
'lbe error nUl'liJers fran all three sectors are encrypted this way. 'lbe first two 
results ($02 am 70) are stored in $5000-01, while the third is left in A ($02). 
'lbe three bytes are then encrypted together to produce one 'magic' byte. '!his is 
done by the code at $5098. '!he third byte is doubled with ASL to give $04, then 
the carry is cleared am the secxni byte ($70) is added to give $74. 'nlis is 
doubled again to give $E8, then the first byte ($02) is added to give $FA. 'nlis 
is the 'magic' byte, am it is stored at $1lo 

'nlis is the em. of the $5030 routine, which returns reck to the $6F55 
routine. '!his stores a few 1.D1related values am then returns to the $5E9F routine 
(main initialization). A series of 1.D1related subroutine calls follows, which 
'NOUld take a lot of time to trace before verifyirg that they are not related to 
the protectioo scheme. By looking ahead a bit however, we'll see a piece of code 
at $5F07 whidl checks location $11 for the proper value. It does this ad:li.n] the 
value $16 to the 'magic' value $FA. 'lbe sum is $00 when the proper error was 
fOUl'Xl. A SHE (Branch if Not Equal to zero) statement is used to branch if the sum 
is not correct. 'nlis prevents the normal first screen fran beirg loaded if the 
protection does not pass. A dem screen is loaded instead. In step 4 of the 
aIChi val procedure, we c:har¥:Je the SHE statement to a BE;;! (branch if EQJal) so 
that a copy disk will pass. 

A few rore \VOrds are in order. we cn.ll.d have skiwed going t:hrcu;Jh the 
calculations if we had a way to save the contents of $11 after we loaded the 
original disk am hit RESEr. 'lhis is easy with a special-pJrpOSe cartri~, bIt 
difficult otherwise since the RESEl' routine clears lIDSt of :netmy fran 
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$0000-0800. 'Ibis gave US the i.ooenti ve to learn about NX:, AS[, am sec. We could 
have bypassed the protection by i.nsertin:J code to stare the proper value in $11. 
By looking around a bit, ~ have foord a oore 'elegant' way to bypass the 
protection by ~ only a sirgle byte. 

'!he prog:r:am is SPElLI<X:PIm, Copyright 1983, DesignWare, Irx::. 

TYPE OF m:1l'EC1'I00: '!he prograJn will check 'uw:::K 1 ~ 1 for an error 23. 

1D'l'lO COPY: Copy the prog:r:am with any copy program that can place an error 23. 

ID'l '10 MAKE A ~ CDPY WI'l.1DJl' ERRm 00 '!HE DISK: 

since this program is stared in user files, ~ will use the back door to 
unprotect it. 

1. Make a copy of the original disk witmut errors. FonIat another disk to stare 
the program files ~ will create. 

2. UW> am mJN the PIogIam fran the original disk. 

3. ¥ben the menu screen ~, RESEI' your cx:mp.zter. 

4. UW> am execute ~ with SYS 49152. 

5. We will not save the new program file to the original disk, because ~ will 
nm the risk of writing Oller data that is needed for the other fl.D'lCtions of 
the program (REMElmER NE.VER KDIFY YOOR ClUGINAL DISK). We will save the first 
section of code to the formatted disk ~ ~. 

Flip out B1ISIC with your M camarxi at 0001. Cllan:Je the 37 to a 36. save the 
first section of code with S "00PI'ERl", 08,0800,BFFF • 

6. since HDDf wrote over our prog:r:aJn code at CDOO-CFFF, ~ will have to UW> the 
original disk again. Pc1.'er down am I.£W) am execute the original program. 

7. When the menu screen ~, RESEI' your catpJter. UW> am execute IJ:H::fi with 
SYS32768. 

8. save the code at C PllGE with S"CDPl'ER2", 08 ,COOO,CFFF. RaIlSlli:ler, save the code 
to your fonnatted disk not the clone disk. 

9. Now for the entry point. usirg the D oamarrl at $0800, ~ firo a JMP to $08rB. 
'Ibis section of code loads in the main menu screen. 

10. Pc1.'er down am load in the two sections of code. 

UW>"CDPl'ERl" , 8 , 1 (REIURN) 
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NDf 
IJ::lM)"OOPI'ER2" ,8,1 

(REIURN) 
(REIURN) 

11. With the two sections of code in mellJ:)ry, insert your copy disk am type 
SYS 2267 REIURN. '!his is the decimal equivalent for $08DB. 

12. YCU'RE DC!m! 

'!he ally real trick to this program was firxti.rq the entry point. A JMP 
instruction is always a good place to try when looldrg for an entry point. If a 
JMP does not work there are other things to look for. 

You will fin:i a mre oanplete explanation of entry points in the PR:X;RAM 
PROTlIY'IT1'l'EX::"":T.[ .... .-r'CN MANUAL VOllJME II. 

~ looldrg for an entry point, be adventurous. You can't hanD your 
0CIIpIt:.e:r. You may have to power dc7;m am begin again, rut all you lose is tine. 
Keep notes on what you have tried. Good notes can save you a lot of time. 

You may fin:i that an entry point awears to v.urk, rut you get garbage on the 
screen. '!his may be the result of your lIDl'litor overwriting a section of code 
needed for the proper execution of the p:toglOdlll. Before you begin your hunt for a 
new entry point, try loading the pr:ogl:aJlI you are v.urk.i.rg on in the rmmal roamer. 
stop the program am try your entry point without loading a lID1'litor. If this 
works, you need only save out the code in sections as we did with our program. 

'!he program is SPmnWm!R, OOPYRIGHI' 1982 BY SYSI'EMS OOFIWARE 

TYPE OF ~CN: '!his program will check 'mACK 1 - SEX:'ICR 7 for an error 22. 

~ 'ro MAKE OOPY: eq,y the pr:ogram with any good copy pr:og:tam am place an error 
22 on track 1 sector 7, or use a copy program that will place the error for you. 

fOol 'ro MAKE A ~ OOPY OF '!HE ~ WI'DDJI' EROCRS CN '!HE DISK: 

1). First make a copy of the disk without errors. 

2). '!be pt:ogl:am that will do the error checking is called "SPlAl05203PP". '!his 
program is located in ~ fran $0800 to $2A00. 

3). load am execute I£H:fi with SYS32768. Provide a clean work space, with the 
fill command (F 0800 3000 00). 

4). L "SPIAl05203PP" ,08. Usirg the I command, we locate the U1 command at $OF33. 
As expected, it points to track 1 - sector 7. '!his program will branch a 
great deal, rut it all canes dc7;m to renvvir¥;J a subroutine. 

5). Usirg the M command, change the 20 (JSR) at $16». to a 60 (RrS). 
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6). With this dlaD;Je, S "@O:SPIAl05203PP",OS,0800,2AOO. 

7). YOO'RE IXIIE. 

As you prabIDly ooticed, we did rot tell you llI.lCh about this program. We 
include this as an exanple of our "give it a try" pnlosqily. We traced this 
program t:l:lrc:ujl at:l:e!lpting to disoover exactly how' the progranmer was prot:ectirvJ 
it, I:1rt: to no avail. '!he progzanmar had so many JSR's in this progzalll that we 
fOUJrl it extremely difficult to trace. We did learn that $16AA seenai to be an 
active subroutine. since files were being manip1l.ated in this section, we 1:l'lalght 
this a likely place to start. 

Dc;n't be afraid to try saoething. RsneI!tJer the only thing you will lose is a 
little tilDe. If it doesn't It.'Ork, load the progzatn and try again! 

'!he program is SPY VS SPY, COpyright 1984, 1st star Software. 

TYPE OF ~CJf: 'Ibis disk is littered with errors. '!he progJ:attl will rattle 
your drive twice before the program begins. 

ID'l '10 ropy: Use CHUCLam to copy the disk or any other program that can hardle 
errors of this type. 

1). 'Ibis program places the directory in an em1.ess loop. We will fix this 
prOOlem first t:l:lrc:ujl a track and sector editor. Track lS Sector 01 oc:ntains 
the pointers for the next blcx:k of the directory in the first two bytes of 
the sector. At lS/01, we fim the pointers d:irect.irq us to 12/01. 12/01 is 
the HEX value for lS/01. since this is the ally block. of the directory, this 
should read OOFF telling the disk drive that this is the last blcx:k of the 
directory. In HEX lOOde, charge the 1201 to OOFF. 

2). No\tI for the protecticm. I.Dad I.J.:IDI' and execute with SYS3276S. '!he progLatn 
that oc:ntains the protecticm is called "SO". L "SO" ,OS. 'Ibis program is 
located in JDeIIDI"Y fran $6000-6250. Using the I oaIIIIat'd, you will locate two 
U1 c:atIIIat'D; fran $61So-$61CO. When we switdl to the D camarrl, we locate OIP 
#$32 at $61F2 followed by a BNE $61FE. If you have studied the FH:GW( 
~oo MANUAL VOIllME I or the ~, you kJ'x)w how' to deal with 
00>#$32's. You either charge the oanpare or the brarrll. instructicm. 'Ibis is 
easy enough, I:1rt: when you look further in the code you fim another oanpare 
instruction. $61F9 has a Cl4P $FF followed by the same brarrll. instruct:.icm (BNE 
$61FE). '!he OIP $FF instructicm will oanpare the value that was returned fran 
the error charmel and stored at $OOFF. A reset will erase this value. In this 
program, we Jtl.ISt charge the branch instructicm to defeat the protecticm 
scheme. 
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3). Usim the M 0CIIIIllUli at $6IF4, cl'lan}e the DO to an FO. 'Ibis will take care of 
the Cl4P#$32. Now use the M 0CIIIIllUli at $6lFB to ~ the next brandl fran a 
am to a BEQ I:7j chan;Jin.J the DO to an FO. 

4). save out the altered code with S "@0:SO",08,6000,6250. '!bat will do it. 

5). YOO'RE IX:m: 

'!he progJ::am is SUICIIE SDURE, Copyright Tronix., 1984. 

TYPE OF ~Q{: 'Ibis progJ::aIlI checks track 1 sector 1 far an error. If the 
error is present, the progxam will run properly. 

1Dl '10 OOPY: COpy the disk with any good copy progJ::aIlI am place an error 23 on 
01/01. You I1BY also use a nil::ble copy program am let it p.tt the error on far 
you. 

1Dl '10 MAKE A ~ OOPY WI'1H:l1I' :ERRCRS CIf 'lHE DISK. 

1). FK>BLEM 

'!he program uses illegal characters in the file names. since 1:asic will mt: 
recognize these characters, we will be 1.mable to load the prograns into a nac:hine 
language naritor to alter the error dlec::k:irvI routine. 

SOIllI'ICIf 

!.Dad your track am sector editor, so that we may alter track 18/01. In 
ASCII IOOde it \Oll.d awear that all three program files have the same name (II). 
If we change to HEX lICde, we will mtioe a difference. 

Let's review a tdt fran P.27 in the P.P.M. 18/01 contains the list of the 
file names on a disk. looking at 18/01 we have the followirq information. 

OO-FF - last block of the file 
82 - program file 
11-00 - this file is looated on track 17 sector O. 
22-03-05-0F - this is the name of the first file. 

Let's alter the name of this progtam. Since it's only pn:pose is to load in 
the second program, it doesn't matter what we call this program. Let's switch to 
ASCII IOOde, am change the name to SUICIDE 1DJI'. Begin at byte 05 am type in the 
new name. 

2). FB:.>BLEM 

'!he second progxam name also utilizes illegal characters. '!his progtanl 
contains the error c:::hec1d.nJ routine. If we change the name at 18/01, we lIIlSt also 
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chan;Je the name in the first boot PIogzam, or when it tries to load this progzam 
\tie will get a file not fourrl error. 

'!he seocni progIam is called 22-03 in HEX. Let's change that to 53-32 in HEX 
at 18/01. Now \tie JIIlSt change the name in the first boot program. Go to 17/00 am 
locate the original PIogIam name (22-03) am change it to 53-32 (52). Now when \tie 

nm SUICIDE B:X1I', it will be looking for 52. 

3). ProBLEM 

When the seocni program is nm, it will be looking for a program called 
22-09 in HEX. 

SlU1l'ICfi 

Let's use the same procedure as Step 2 to correct this problem. Go to 18/01 
am change the third. file name to 53-33 HEX (53). Novt locate the first block of 
the secord pteqtam, which is located at 19/00. Firxi the 22-09 and change it to 
53-33 (53). 

Now that the names have been ~, we will be able to load the 52 file 
tln:"cuJh a mnitor am alter the error checking routine. We'll get to that in a 
rocment. ~ile \tIe're still at 19/0, let's take a look at the code in ASCII. We see 
a B-R at 01/00. '!his is the error checking routine that \tie are looking for. When 
\tie go to HEX, \tie see the kernal calls. Ranentler they are stored low l7jte - high 
l7jte (CF F'F). Further investigation, reveals the otP 30. '!his is stored on the 
disk as C9 30. C9 is the machine l~ instruction for c:x:qm:-e. If we change 
the 30 to a 32, the program will crash if it firrls an error. '!his will fix our 
prd>lem. 
'!here may be times when it is easier to alter the code on the disk. '!he machine 
language instruc:tians are the same as you will firrl in a disassent>ly of the code. 
You just have to get used to the way the code is stored. Mhen we look at a 
disassent>ly of a program, \tie fim. the assembly code on the right am the machine 
code on the left. Get used to YlOrking with both. 

EXMPLE 

~ AIXEESS JWlfiNE ClDE ASSEJ.!BLE ClDE 
0803 20 CF F'F JSR $FFCF 
08D6 C9 30 otP #$30 

'!he miclile colUJll'l is what we lNOUld firrl on the disk, which is similar to 
what we firxi using the M c:xmnarrl in a machine language JOOnitor. We are missing 
the meno.ry address am assembly code. Using a list of OPClDES, we may still 
follow the logic of the program am alter the code as necessary. 
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If you feel mre oanfortable altering the code tlU"ough a :roonitor, make the 
changes that follC7l1: 

1). Olange the progzam names at 18/01 to SUICIDE lD1I', 52, am 53 respectively. 

2). Go to 17/00 am locate 22-03. Olange this to 53-32 (52). 

3). Go to 19/00 and locate 22-09. Olange this to 53-33 (53). 

4). Load am execute ~. Fill the menmy fran 0800 to 9FFF with 00 

5). L "52",08 - '!his is the program that contains the error checking. 

6). Using the I caIIIIaI'rl, locate the B-R. 

7). Using the D camnarrl, disassent>le the code at 0800. At 0806, you will fim the 
CHP 30. '!he progzam is checking to see if 01/01 is a good block. If it is, 
the program will branch am crash. If we change the CHP 30 to a 32, the 
program will branch if it finds a tad block. Using the M or:mnam, change the 
code at 08D7 to a 32. 

8). 5 "@0:52",08,0800,OAOO 

9). YOO'RE JX.tm 

'!he proglOam is 'mIO, Copyright 1984 Softsync Inc. 

TYPE OF PROI'EX:T.[oo: Error 23 on block 5/19 am error 20 on block 5/20. 

fD'l 'ID cnpy: Mry niJ::t>le copier will copy this disk. 

fD'l 'ID MAKE A ~ cnpy Wl'llDJT mRORS 00 '!HE DISK: 

1. Make a copy of the disk without errors. 'Ihrough BASIC, I1W) '''!RIO FILE", 8. 
List lines 1-200. 'lbere you have the error routine. Line 30 sets up the dleck 
of block 5/19. In line 40, there is a GOSUB 900 for the INPlJl' routine. Fran 
there we dleck for the error 23. If not fOlD'ld, we will branch to 1000. '!he 
1000 subroutine will give us another chance to insert the disk containing the 
errors. If, after the seconj try, the error is not fOlD'ld, we will be sent to a 
wann reset (SY5 64738). Line 50 sets up the check of block 5/20 for an error 
20 am follows the sane procedure as the previoos check. 

2. To save tiIoo in the program load, we will reoove the entire error checking 
routine with the follC7l1ing c::harges: 

DELETE lines 10,20,30,40,50, am 70 

3. Save out the altered code to the cnpy disk with SAVE"@O:'lRIO FILE" ,8. 
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4. Fbllow the same procedure for the files "'!RIO i«H)" ani "'!RIO CAI.C". 

5. '!bat's it - you're done. 

'!his program uses an autatoot at $02A7 to load ani run a BASIC ptograJll. 
Autoboots of this type are explained in PEM VOL II, l::ut this one has an 
interest:irxJ twist so ~'ll trace the oode. 

1. IDad ani execute HlJDf. IDad the autatoot fran HlJDf with L '''mIO'', 08. 

2. UsirxJ the D CC1'II'IIal'rl, disaSSE!!lIDle the oode at $02C3. '1here ~ firrl the locatioo. 
of the file name, which is at $02A7. UsirxJ I $02A7 will reveal the prograIn 
name. If you print aut the directory, you'll firrl this program in your listirxJ 
beginni.r:g with an uwercase R followed by RVCfi, RVOFF, D, RVCfi, RVOFF, M. '!his 
is the BASIC program that is used to load the other three oodules. 

3. CDJe it gets the prograJlI, a RUN caDIIlal'X:l is inserted into the program oode 
through the routine at $02DF. At $02DF the program places these characters 
into the inp.It buffer ($0277-80). Fran here the program jumps to BASIC's i.npIt 
routine (.JMP $A483). When BASIC looks for inp.It, it will see the RUN ocmnarxl 
ani execute it. 

Mbat ~ have here is an atl:eltpt to confuse us. Yoo. can get a look at this 
hidden ptogram with I!W) "R*", 8. It will list ani run normally. All this 
effort to hide a program that does rot even oa1tain the error protectioo. '!be 
protection code is ocntained in the ptogIaJlIS called '!RIO CAIJ::., '!RIO t«R), ani 
'!RIO FILE. 

'!he ptogIaJn is 'lRIVIA, COPYRIGBl' 1983 CYMB.\L SOFIWARE DfC. 

TYPE OF ~Cfi: '!be main prqgzam is stored 00 the disk in user files. '!he 
loader routine will load the user files into JOOIIOry ani stare the files at the 
proper JOOIIOry location in the carp.Iter. '!be loader prograJll will also check for 
an error on the disk. If the proper error is fourrl the progranl will execute. 

}Di TO COPY': Use arry good ropy ptogranl ani place the errors on the proper track 
ani sector. Yoo. may also use one of the newer n:iJ:i>le copy ptogIams to copy the 
disk ani place the errors 00 the disk for you. 

1m TO MAKE A ~ COPY' wmuJI' Am ERR:e; (]II '!HE DISK. 

'Ihe techniques used on this program are described in pages 45-50 of the Program 
Protection Manual. Yoo. will be able to awly the information ocntained here on 
many different ptogranlS. 

1) Copy the oriqinal disk with BN:KUP 228 or arry good copy ptogram that will rot 
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place any errors at the destinatioo disk. 

2) IDad am nm the original disk. As the progtam executes you will fim that 
the pratpts react extremely slow. When you press a key it seens to take 
forever for the progtam to l:espcni. '1his is a very good irrlication of a 
pl:ogram that is written in BASIC: slow respalSe time. Canpare the respoose 
time neerled for this progLam to yoI.U" favorite arcade type game. Extremely 
slow prograns will be written in BASIC. 

3) With the program in menory, RESEr yoI.U" catpIter (page 45 of P.P.M.). IDad 
am execute the proguJn called ~ fran yoI.U" disk. NoW' list the program. 
You have just captured the whole program in JIIEi!OOry. 

4) Save the progtmn out to a newly fonnatted disk (not the copy disk). '!be copy 
disk was ooly an insurance policy, always make a copy of every disk prior to 
doirg anyt:hirg. 

5) Repeat the same procedure on the other lOOdules of the progtam. You lIBy OOW' 
save all four parts of the program out 00 one disk. 

6) YOO'RE 1XtfE. 

'!he program is lMDE: tn::.l'IW. nI, Copyright 1983, rnIGIN SYSl'E.MS. 

TYPE OF PRC1I'ECl'Ioo: '!be prog:t<nn is looking for an error on track 6. If the error 
is present, the progJ:aJtl will nm properly. '1his prog:tam is stored on the disk in 
user files, making it difficult to examine the cxxle. If you have one of the new 
track am sector editors that ioolude a disassembler feature, the task is made 
easier. It is possible to do the job without a prop:am of this type, b.rt it is a 
bit nvre time C01'1Sl.DIlir¥J. 

lDV 'ID ropy: Make a copy of the original disk with any good copy program am 
place an error 23 00 track 6. 

lD1 'ID MAKE A N:IU(IK; ropy OF THE PRCXiRAM WI'IKlJI' EmCRS (J{ THE DISK: 

1). Make a copy of the original disk without errors. 

2). When 'We nm this program fran the original disk, 'We fim that it reads the 
error channel twice. IDad the progtaIll nomally fran the original disk. After 
awroxinate1y 15 secoros, reset yoI.U" catpIter. IDad am activate ~ with 
SYS32768. If we disasseni:>le the cxxle at 09BC, we fim the familiar kemal 
calls. At 09C4 am 09CB, 'We fim the 'bNo CX'IItJarisoos for 30. 'lhe first 
CX'IItJarison checks for a good block. If a good block is fOlU'rl, we will branch 
to a dead errl. If a bad block is fOlU'rl, 'We JSR $FFCF. 'lhis is the oatIIIal'rl to 
input a d1aracter from a channel. 'lhis is the secorrl read of the error 
channel. If a good block is fourrl, 'We are sent to the sectioo of cxxie that 
will crash the progtam. If this were a progtam file, 'We l«lUld d1ar¥:Je the 30's 
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to 32's, SO that the proup:am watld crash en a bad block. We watld then save 
the oorrected p:ogranl file. since this p:cgram is stored in user files, we 
will have to make these charges en the disk. 

3). With your track am sector editor rurmirg, let's examine track 12 sector O. 
In ASCII JIDde, you will fim a U1 CCIIIIIaI'rl. If we begin interpreting the code 
on the disk at 12/00, we fim the CH>#$30's. 

4). ret's get aroord the protect.ioo by chaJ'gi.nJ the CH>#$30 to Cl4P#$32. '!he 
program will l'lOI!7 be chec1d.r¥J for bad blcx::ks. If one is foum, the progx:dln 
will rot nm prqlerly. 

5). In HEX DDde, fim the two spots that ocqm'e for 30. '!he code you are looking 
for is C930 (CMP#$30). ~ the 30 to a 32 in OOIH places en the block. 

6). Use your write fulxtioo to write these charges to the disk. 

7). YOO'RE ram. 

'!he followirg was sutmitted by Ta1y & Blti:la, Schenectady, NY. 

'!he p:ogx:am is tll.D!WD'f-II by Jim Iagerkvist. ClJpyright 1985. 

TYPE OF ~a{: Track 1 is heavily protected. !tJst 00P.i proup:dIIB will harg up 
00 this track. 

II:M '10 OOP'{: Sane of the new parameter copiers may be able to make a working 
00P.i. 

1. Hake a 00P.i of the disk with a .CX1f!:I program that will let you CX1f!:I just tracks 
2-35 (don't CX1f!:I track 1). You'll prd:ably need to use a niJ::t>le copier to do 
this. 

2. Recopy the first CX1f!:I with a 3-minute type copier that will rot pIt errors en 
the disk. You can l'lOI!7 disregard your first OOP.i, it is no 1<:n;Jar needed. 

3. IDad the progx:am fran the copy disk with IlJt\I»)"UI.JIlWX)PY-II" ,8,1 am let the 
program crash. It will take you back to a warm start or say it can't nm 00 
this cxmfiguration. At this time you lIIlSt RESEr your oaJpJter. You lIIlSt RESEr 
even if the progIam takes you bick to a warm start. 

4. Load. in HIM:tf or other lDlitor at $0)00. Fnt.er the narl.tor with SYS 49152. 
UsirxJ the CCIIIIIaI'rl M 2BD7, look fora $94. ~ the $94 to a $90. '!his 
progIdln was ocmpiled with Petspeed. '!he $94 is a brandl if equal. '!he $90 is a 
br:anch if rot equal to. 
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5. en RESEr you lost the first few bytes of the BASIC ptogtam, SO we have to make 
sure the right bytes are at $OSoo. Using the 0CJlIDaI'rl M OSOO, you will see $00 
00 00. Cllange this to $00 08 08. 

6. At this point the 00I7f disk is full ani we can't save the prograln code back 
art:o it. save it to a formatted disk (rot the 00I7f disk): S"TEST" ,OS,OS01,3501 

7. IDad in a track/sector editor ani look at track 1S sector 1 of the 3-mi.nut:e 
copy. '!he first three bytes will be $12 01 F8. '!he $12 01 points the directory 
to track 18 ($12) sector 1. '!his keep; the directory in an en:lless loop. 
Cllarge these three bytes to $00 FF 00. '!be $00 FF now says this is the last 
sector of the directory. '!he $82 \.D'llocks the program. UL'IR1I£DPl{-II so we can 
scratch it ani save our new code back 00 top of it. Wlile you have the TIS 
booted up, you might want to try fixin:} up sane of the other directory entries 
(see PPM Vol. I). 

S. Exit the TIS editor ani scratc.tl the program fran the 3"11li.nute copy disk: 
OPEN 15,8,15, "SO: UL'IR1I£DPl{-II" : c::I:OOEl5 

9. Reload HIJDIl ani load in the program. we saved before: L»"TESI'", 08. tben 
ready, save the code back to the copy disk as follows: 
S "UL'lRHDPY-II" ,08 ,0801, 3501 

10. 'lbat's it - you're ck:a1e. UW)''I'.J!JIRACX)~-II'',S ani RUN to execute. '!he progr:alll 
uses other info 00 the disk so you can't file 00I7f this disk. 

'!be program. is UGm'RD, COpyright 1983 by MICK>-WARE 

'1YPE OF FRC1I'ECI'Iaf: '!he disk uses :nultiple errors on one track. Mlen the track is 
checked with the '01' c:cIIIIIani a specific type of error is returned. '!he ptogtmn 
also uses an ML [OS (Disk. Operating System) routine to check for the proper 
errors. When the ML [OS routine fime the proper error(s) (as a'l the original) it 
will store a value in an unused menmy locatioo of the disk drive. If the error 
is rot present the ML [OS routine will place another value in this menmy 
locatioo of the drive. tben the min ptogtmn executes, it will use the value 
st.orOO in the disk drive as a cb:lck to see if the disk was the original or rot. 

'!he way to tell if a ptogtaIU was using any values stored in the disk drive is to 
use two disk drives. Hook up ate drive at this time. 

1) IDad am execute the ptogtalll. Use the ptogtaIU to verify the proper operatioo 
of the program. 

2) cnce you have verified that all the functions of the ptogrmn operate properly 
then turn the power on to the seoarrl drive. carefully disoonnect the serial 
bJs fran the first drive ani oa1l'lE!Ct it to seoarrl drive. I):) rot tum off the 
power to the first drive. 
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3) Use the program am verify that the program does oor operate as expected. If 
any values wre stored in the disk drive the prograJn will not operate 
properly. 

4) carefully hook the serial Ws back up to the first drive am use the program. 
'!his will confinn that the program actually stored sane data in the disk drive 
that was necessary for the proper operation. 

1DV 'IO roPY: Sane of the newer (am better) 'nitl>le' copy programs will 
successfully copy this prograJlI. 

1DV'IO MAKE A ~ roPY wrnDJl' Nfi ERRORS CN 'lliE DISK. 

'!be main part of this prog:taJlI is written in BASIC. '!here is also HI, code stored 
fran $COOO to $0000. '!his HI, code is the error generat.ir¥J routine(s) that will be 
stored in the disk drive to actually do the error generat.ir¥J. In examining this 
code it becanes awarent that each error generat.ir¥J routine will do an EXCUJSIVE 
CR (.EX:R) with menmy location $14 (decimal 20). '!his is the location where the 
proper value was stored in disk drive's mennry. By sinply loadi.r¥} am executirg 
the pr~am ale may Obtain the proper value that was placed in the disk drive's 
mennry. After the prog:tam is up am running discautectthe serial Ws am tum 
off the ocq:uter. 'lben do a mennry read (M-R) of the desired location (20 
decimal). '!be value returned (220 decimal) is the key to making this program 
lNOrk. 

1) I.oad am execute the main prograJlI. After it is up am running RESEr your 
ocq:uter. 

2) I£:W) 1'RESl\:RE" ,8,1 am press REtURN. '!hen SYS525:crR (use the prog:tam ~ 
if you wish) 

3) You may now list the BASIC portion of the progzmn. Delete line 132. 'Ibis is 
the routine that loads the ML code at $COOO am checks for the proper errors. 

4) 1Idd the followirg lines of code to the beginning of the prog:taJn: 

10 IF A '!HEN 30 
20 A=l:IJ::lM)"CO 00" ,8,1 
30 0PENl5,8,15 
40 HUNl'#15, l'M-W'I;am$ (20) am$ (00 )OIR$( 1 )am$( 220) 
50 CLQSEl5 

Line 10 is a trap to load in the code fran $COOO to $0000. 
Line 20 sets the trap am loads the code. 
Line 30 opens the error/CQIIDallj channel to the drive. 
Line 40 stores the proper value in the drive at the proper location. 
Line 50 clooes the error/cxmtIBl'¥i channel. 

5) Save the JOOdified program out to a newly fonnatted disk. 
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6) load am execute the UIDf. (ML JOOnitor residirg at 32768). 

7) Save the code fran $COOo to $DOOO on the saJI¥3 disk as you saved the IOOdified 
prog:I: ani to. 

s "CO DO" ,08,COOO,DOOO 

8) '{aJ'RE lXlm -- M:>re am ncre it is becaItin1 necessary to look in the drive 
for data. 

'!he program is UP'N IDfi ('lM), COpyright Sega, 1984. 

TYPE OF ~(Jf: '!he disk contains an error 23 on tracks 31-35. '!he progzanl 
will check ale of these tracks for this error am nm if present. 

lDi 'ro <X>PY: Make a copy of the disk am place these errors, or make a copy with 
a nil:ble copy progtam that will place the errors for you. 

1). Make a copy of the program without errors on the disk. 

2). '!he program called BX1I' contains the error c.hec::Jd.nJ routine. since this is an 
auto boot, it will be difficult to examine the code without loading it to 
another area of nenmy. load am execute UIDf with SYS 32768. Reset your 
ca.tpIter with G FCE2. Now load the 1st boot into BASIC with uw) 

"AIJl:OILlM)" ,8. Re-activate UIDf with SYS 32768. 'Ibis will defeat the auto 
load am allCJlVl us to examine the code. Disassemble the code a $0801. It would 
awear fran the program code that there is nothing unusual about the code. 
Using the D ClCIIII\aOO at $0868, you will fim a JMP $4700. 'Ibis is the st:art:inJ 
address for another progzmn on the disk called ''UW:>ER''. FUrther on, 'We will 
fim a JMP $414F, wch is a jUIIP to "never-never-lam". 'Ibis leads us to 
believe that once the program has fOUJ'rl its error, it will oa1tinue with 
nonnal pr;og:cam execution, by loading am executing the ''UW:>ER'' pr;ogtmn. 
Let's give it a try. 

3). uw) ''UlN>ER" ,8,1 fran the copy disk. Now all 'We need do is cawert this 
program's st:art:inJ address to decimal. 'Ibis will give us an address of 18176. 
With the program in lIBOOry, type SYS18176 followed by a return. 

4). '{aJ'RE lXlm. 

Reme!niJer no matter how cryptic the code may seem, the result is always the 
saJI¥3. Don't be afraid to experiment. You can't hurt your caIpIter, rut you will 
save your disk drive. 
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'!he prog:calB is VIP '1'JiIIIIlIM, ('1M), COpjright 1983 by Softlaw Corp. 

TYPE OF ~Q{: '!he disk contains an ERRCR 29 em '!RACK 1 am 2, am an ERRCR 
23 em '!RACK 18,6. '!he format code "A" em '!RACK 18,0 / BYTE 02 has also been 
altered to prevent writitv] to the disk (see PPM Vol I for a discussiem of the 
format code). '!he program will check for the presence of all of these errors. 

1Di'lO CDE¥: Use any CX1fTY prog:cam capable of placing these errors. 

IDi '10 CDE¥ WI'IHX1.I' ERRCRS Q{ '!HE DISK: 

'Ibis program is stored em the disk in user files, which are loaded by a machine 
l~ loader. '!he loader is located em the disk on 'lR1ICK 19, ~ 0-6. We 
will make our JOOdificaticms directly on the disk. 

1. Make a CX1fTY of the disk without errors. Next, the format code an '!RACK 18/0 
nust be oon:ect:ed so yal can write an the disk. Yoo need to change BYTE 02 
fran an $01 to a $41 ([)PCJfAL 65, "A"). Since the disk cannot be written to by 
ordinary means yet, yal nust use the UN~ ~ prog:cam given below to 
make this cha1'¥1e. 

2. With the format code dlanged, ~ will row make the other charges necessary for 
the proper execution of this program. 

3. Using a track am sector editor, make the following charges: 

'lRK/SEX:: 
19/0 
19/1 
19/1 

BYTE roc. 
7 & 19 
123-125 
196 & 208 

CE:GINAL 
32 (bath) 
20 27 1A 
32 33 

KDIFIED 
30 (bath) 
4C Ex::: 18 
30 (bath) 

00l'E: Byte locaticms are given in decimal; bytes are c:nm.ted starting fran 0, 
rot 1. 

4. '!he loader is designed to select am load a series of programs. Since the disk 
ally oontains the VIP TEHfiNAL, press return when the "ms<'IOP" screen is 
displayed. '!he program will load in about 2 minutes. 

5. Y(lJ'RE 1JCtIE! 

tB-tiRl'lE AOl'1CltR 

10 QPEN»15,8,15,"IO" 
20 QPEN»2,8,2,"#" 
30 FRINT#15, ''Ul: 2 0 18 0" 
40 FRINT#15, "B-P:2 2" 
50 FRINT#2, "A"; 
60 PRINl'#15, ''M-W'' am$(1) am$(1) am$(1) "A" 
70 RUNT#15, "U2:2 0 18 0" 
80 c::u:m: 2 
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90 CUlSE 15 

tJHWIE at VIP 'l'JHI (tm) , Copyright 1983 l:7f Softlaw cmp. 

1. start l:7f makirg a 3-minu:t:e 00f!i with ro errors. Run the UN-wRITE ~ 
progLam below 00 the 00f!i (be sure to use a ";" at the em of line 20). 

10 OPEN 15,8,15,"10" :OPEN 2,8,2,"#" 
20 PRINT#15, ''Ul.:2 0 18 0" :PRINT#15, ''B-P:2 2" :HUNTI2, "A"; 
30 HUNTI15, "M-W" CHR$(1) CHR$(1) CHR$(1) nA" 
40 HUNT#15, ''02:2 0 18 On :CI.am 2 :c:ram 15 

2. We founi bIo other versions. IDad a T/S editor am examine yoor disk for am 
of the following sets of informatioo. '!hen make the changes irxticated for yoor 
versioo. 

a) Sector 19/00: c:.tlar¥Je bjt.e l'll.DItJer $08 fran $32 to $30; c:.tlar¥Je bjt.e $14 fran 
$39 to $30. 
Sector 19/01: d1ange bjt.e $77 fran $04 to $28; d1ange bjt.e $BF fran $32 to 
$31; d1ange bjt.e seA fran $37 to $30. 

CR b) Sector 23/01: d1ange bytes 00-06 fran $CF 3E 98 3F 35 9F B7 to $70 3E C3 
1A 50 EE F7; d1ange bjt.e CF fran 97 to D6. 

'!he progLam is 'DIE VI.SIBlB SIAR SY9lBI, Copyright 1982, C'all!DOOre. 

'!his p:ogzam may be backed-up through the CARIRIIX;E BAC!l<l!R program available 
t:hrc:xlgh CSM OOFlWARE INC. 'lhose who own the CAR:IRII:GE BACKER, may skip the blckup 
p:ooedure, bIt we do reo IIIIll!ui that you read through the explanatioo. We chose 
this progLam for sttdy, because the tackup process illustrates SCIOO int:erestin;J 
oorx::ept:s. '!his tec:hni.que will require a CARIRIDGE IWl<ER InJ.RD, the CAR[XX) 5 
EXPANSI~ INTEm'ACE, or any c::artrici;Je board that allONS control of the GAMER:M 
am EXIO{ lines. 

'!he GNmDI ani EXEDI lines allow us to chose different menmy 
oonfigurations for the conp.rt:er. Cl'l power-up or reset, the conp.rt:er will check 
these lines to determine which menmy map is beirY,J requested. In order to gain 
access to the code for this c::artrici;Je without activati.J'¥J the program, we lII.lSt be 
able to manipllate these lines. 

An tJ.LTIMAX c::artriciJe grourrls the GNm line, which flips out the I<E»W, ani 
the cartridge area fran $800o-AOOO. 'Dlese cartrici;Jes are usually 8K arrl operate 
in the I<E»W, area ($EOOO-$FFFF). As with the BASIC, there is a sectioo of RAM 
beneath the KERNAL RCM.storir¥] a 36 at $01 will flip out BASIC. 'lb utilize 
KmNAL RAM, a 35 Jl'IlSt be stared at $01. 

ret's get to the blckup process. 

1). IDad ani execute InDi with SYS 8192. 
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2) • If you are usinJ the CARlRIDGE BACKER 1nl\RD, insert the board into the 
CCllp.lter with the switches am conp.rt:.er off. 'l\u:n on the oonp.rt:er am tum on 
the switches in the marmet" described belOfN. Insert. the cartridge into the 
board. If you are usinJ the C'AlIDCO I:l:WID, insert the cartridge in one of the 
slots am set the switches as irxllcated belOfN. 

CARIXX> I:l:WID 
MA9l'ER <DflROL RIGll' sw.r:ocH CN 
~ <DflROL LEFT SWImi CN 
RIGll' SWI'IaI FCR CARlRIDGE 5!Dr 
BEIK; usm CN 

Yoo lIIJSt use the order given above or the catp.rt:er will lock-up. If this 
should occur, power-down am start over. 

3). With the switches activated, we will row flip-out the BASIC RCM. UsinJ the M 
oc:mnarrl at 01, d'large the 37 to a 36. 

4). Yoo will find the code for the cartrict;Je stored fran $AOOO-BFFF, rut we are 
not dane yet. 'lbe cartrict;Je cannot be run fran this area of I119!1PrY, so we 
lIIJSt row aa:I a sectioo of code to transfer cur code fran $AOOO to $EOOO am 
$2000. An ULTIMAX cartrict;Je requires an .i:mage of the program to awear at 
$2000. It will not run properly witoou't it. UsinJ the A oc:mnarrl, enter the 
follOfNir¥} code: 

COOO ru. #$36 
C002 STA $01 
C004 mY #$00 
C006 my $FA 
COOS my $FC 
CODA my $FE 
cooc ru. #$AD 
COOE STA $FB 
COlO I.D1\ #$20 
C012 STA $ID 
C014 I.D1\ #$EO 
C016 STA $FF 
COlS I.D1\ ($FA), Y 
COlA STA ($FC), Y 
COlC STA ($FE), Y 
COlE !NY 
COlF BNE $COlS 
C02l INC $FB 
C023 INC $ID 
C025 INC $FF 
C027 ENE $COlS 
C029 SEI 
C02A I.D1\ #$35 
C02C STA $01 
C02E JMP ($FFFC) 
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5). You may now save the oOOe through lDD{ with S II&J!AR SYSTEM" ,08,AOOO,C031. 

6). When you load the program, you may activate it with SYS 49152. '!his is the 
decimal equivalent for $COCO, wen is ~ we stored our transfer program. 

7). YOO'RE DC:Im. 

'!he CARIRIIX.;E B.llCKER will make a disk CCf!:l of this cartridge alag with 
COlmtiess others. '!he backup procedure irK:ludes an autoboot for the disk CCf!:l so 
that you will rot have to be corx:::emai with the proper SYS c:atIII!U'Xi. Ibst 
cartri~ will irK:llXie sane type of protectioo. '!he CARIRIIX.;E ~ will renmre 
the protectioo oOOe am give you a report 00 the corrections. '!his prograJlI will 
save you a great deal of time. 

Space prchlbits an extensive discussioo of the backup procedure for this 
cartridge. You will fim cartri~ of this type explained in far greater detail 
in the dlapter 00 1!dvan::ed cartriQ}es in the FRX;RAM ~ctl M.\NUAL VOIl.ME II. 

'!he program is 1IIZR) (C) 1984 by Progressive PeriPleralS & Software 

TliPE OF ~ctl: '!he disk is litt.erErl with errors. M'len we att.enpt to examine 
the disk with a track am sector editor, we fim that accessing various tracks 
will cause the drive to read eOOlessly (ex. 'mACKS 2 am 3). We also discover 
that track 18/0 has been mdified to make the directory unlistable. 

lD'l 'ID COPi' '!HE DISK: '!his program uses a non-standard fonrat that JOOSt nil:i:>le 
copy prograJi5 cannot hanlle. You may be sure that a copier will sooo be developed 
to harrlle a program of this type. 

lD'l 'ID IW<E A ~ COPY Wl'DD1l' ERRRS. 

PROBLEMS: 

1). We DUSt mdify 18/0. 
2). Code is stored umer the kemal. 
3). We nust fim a proper entry point. 
4). We nust write a loader program to bring our prograJi5 into nsoory am execute 

the proper SYS c:atIII!U'Xi. 

s::>llJl'ICfiS : 

ret's get to 'WOrk. '!his prograJn is a bit CCIIplex, bIt certainly rot 
inIxlssible. '1hrcugh the unprotectioo of this program, we will aOO sane useful 
techniques to our bag of tricks. 

1). First, make a copy the entire disk without errors. 
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2). With your track am sector editor executed, alter 18/0 by noving the name 
over two bytes. Go ahead am use WIZARD for the name, bIt then go to HEX nDde 
am fill in the rest of the spaces fran the errl of the name to the ID (WZ) 
with AD. '!his will allow us to get a proper listing of the directory. 

3). Now that you have a proper directory, file copy all bIt the prog.r:ams listed 
below to a newly formatted disk. 'Ibis is the disk 'We will be VIOrJd.n:J with. 

sm; 
M.L. 

4). Load am RIm the program fran the original disk. i'Ilen the option screen 
appears, insert your cartridge msed machine l~ lIDl'litor. Reset your 
0CIIplter with your cartricge switch OFF. We leave the switch off so that 'We 
may preserve the coded stored by the prog.r:alil at 8000. Yru should perfonn this 
reset before the program goes into the DFX> or PIAY JIDdes. Yru should get the 
familiar blue screen shcMing 30719 BYTES FREE. RatDve the cartridge. 

5). Load am execute LIH:N with SYS8192. 

6). Using the I cx:mnarrl, scroll through the lIIE!IIDry. '1he first code 'We firo is at 
$1000. At llFO, 'We will firo the code to load the programs that 'We deleted 
fran cur copy disk. '!his is the code fran the IaR program. If 'We use the 0 
cx:mnarxl, 'We will find m.unerous kemal routines. AlIDg them, is a routine to 
re-format a copy disk, when it is detected by the program. Have 00 fear, 
'We'll skip that part. i'Ilen 'We return to interpret JOOde, 'We see the 
preparatory screens used before 'We enter the option screen. After a little 
experimentation, 'We find that the code at $198C will load in a program called 
sa::R. 'Ibis is the pttyLalll that will keep track of the high scores earned in 
the game. i'Ilen 'We nm this section of code with a G 198C (with cur copy disk 
in the drive), 'We find that 'We have a worldng version of the pr:oc;p:am. 'lhere's 
only one hitch, 'We have sane valuable code stored umer the KmNAL. '!his code 
controls the sprites. We'll solve that prd:>lem in a naoent. 

7). S ''WIZARD'',OS,1000,CFFF - Do not exit the narltor yet. We will I'XlW write a 
short pr:oc;p:aJn to acx::ess the code stored un:ier the kemal. 

8). 'lbrough InDf, load in HIM:J{. Q1ce loaded, execute HIM:J{ with G COOO. Using 
the F cx:mnarxl, fill the lIEIIm'Y fran 1000 to 9FFF with 00. 'Ibis will clean 
things up for cur next operation. We will c:alSuuct cur routine at 1000. 
Using the M cx:mnarxl, type in the following: 

.:1000 78 A9 35 85 01 A9 00 85 
• :1008 Fe 85 FE A9 EO 85 FD A9 
• :1010 20 85 FF AD 00 B1 Fe 91 
• :1018 FE C8 CO 00 DO F7 E6 FF 
• :1020 E6 FD A5 FD DO ED A9 37 
.:1028 85 01 58 00 00 00 00 00 
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Make sure you have typed in the code oarIectly. Don't forget to type return 
after each line. When YIe disassenDle our progzam at $1000, YIe fim the 
fOllowi.n}. 

1000 SEI 1017 Sl7\ ($FE), Y 
1001 I.nJ. 1$35 1019 !NY 
1003 STA $01 lOlA CPY #$00 
1005 I.nJ. #$00 101C SHE $1015 
1007 STA $FC 101E INC $FF 
1009 STA $FE 1020 INC $ID 
100B I.nJ. I$ED 1022 I.nJ. $ID 
1000 STA $ID 1024 SHE $1013 
100F I.nJ. #$20 1026 I.nJ. 1$37 
1011 STA $FF 1028 STA $01 
1013 IDY #$00 102A CLI 
1015 I..DI\ ($FC), Y 

'!his progzanl will set the interrupt, well will keep us fran locJd.n} up, am 
transfer the cxxie stored urxJer the KERNAL to $2000. Save this program to a 
disk am keep it for future use. Now execute the proglOdllI with G 1000. Using 
the I ca1IIIa1'¥i, scroll through the code at 2000. Save this code with S 
''KERNAL'' ,08,2000,4000. We may roN exit the natitor. 

9). We have a slight problem with our kemal program. When loaded, KERNAL will 
locate at $2000. 'lbe pragIanl is expectirg to fim it at $EDOO. We ooold write 
a loader program to relocate this cede, or YIe ooold do it the easy way. With 
a track am sector editor, YIe can locate where the first block of the KERNAL 
program is stored on the disk. Go to 'mACK 18 arxl locate KERNAL in the 
directory. It will be the last pragIanl in the directory am should be located 
on 'lRACK 6 SEX:I'CIR O. Bytes 3 am 4 will tell you where the program is 
located. or:ce you have the location, go to that 'mACK 6/0. Byte 3 will 
contain our 20. If YIe change this to EO, the progza:m will relocate to $EOOO 
when it is loaded. '!he block should read as follows: 

060A0020 

060A - Ia::atlat of the next block of the progzdln. 
0020 - IDW byte - High byte of the menmy adiress for this program. <l'lange 
the 20 to an ED. 

10). All that's left is to write a loader that will load in the bIo proglOans am 
SYS to 6540 (198C HEX). 'lbe followi.n} progzam will do the jeD for us: 

10 PRlNI'" [ern] [3 LOlN]Ia'\Duam$( 34) "WIZARD"am$( 34)" , 8,1" 
20 PRlNI'" [4 LOlN]NJW' 
30 PRlNI'" [2 LOlN )Ia'\D"am$ ( 34 ) ''KERNAL''am$ ( 34 ) " , 8 ,1" 
40 PRlNI'" [4 LOlN)NJW' 
50 PRlNI"'[2 LOlN)SYS6540[JDmJ" 
60 POKEl98,5:FORI=0T04:P0KE631+I,13:NEXT 
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SAVE this prog:r:am to your copy disk (SAVE "WIZARD I£W)ER" ,8) am then RUN 
it. 

11). YCU'RE Inm. 

FUR '!HE IMPATIENI' AKH; us. 

When nm, our unprotected prog:r:am will take 30 seoorrls longer to load than 
the original. We may shorten the load tilDe l:7.i savirg the code out in pieces. '!he 
sectioos J'lEa!SSaI'Y for proper executioo are as follOlllS: 

1000 - 2000 
5800 - 9FFF 
COOO - CFFF 

with these sectioos am the kemal sectien 1NIe save:l earlier, the program 
will nm properly. Dal't forget to charge the loader program to accamDdate the 
four programs. 

WI2'ARD AIDHUI (1) WI2'ARD (C) 1984 l:7.i Progressive Peri:fi1erals & Software. 

After receivirg a couple of calls en the Wizard procedure, we followed the 
st:e};x;> as described in the NovE!liler issue am foom no prd:>lems with the 
procedure. '!his could mean that you have a different version of the program than 
the ale 1NIe used here, or that you have left out a step in the procedure. ret's 
hope it's the latter. We ~ the followinJ: 

1) . Load the program fran the original disk. When the optien screen appears, 
insert your cartrid]e-tased madrlne 1aRJ1.1aCJe oonitor am reset your ca!p.lter, 
with YCXJR CARIRIIX;E SWIm{ OFF. REMJVE '!HE CARIRIIX;E. You sl'nlld r'DI1 have the 
blue screen. Type SYS6540 am press return with the original disk in the 
drive. If you get the optien screen, your versioo of the prograJn is prct:ably 
the same as the ate we used. 

2). With that aside, r'DI1 load the program you saved last lID'lth called ''WIZARD''. 
'!his is the main prograJu fran 1000 to CFFF. I£W) ''WIZARD'', 8,1. CD:le in 
merrmy, type SYS6540 am press return. '!he optien screen should appear. If 
this does not ocx:ur, you protBbly did not save out the main program properly. 
Go through step; 4-7 again am make sure that you reset with your CARIRIrGE 
SWI'IOf OFF, am that before you save out the code fran 1000 to CFFF you have 
RlKJVED YCXJR ~ KIrr'ItR. CD:le the code is saved properly, repeat the 
test described above. 

3). If all is lNIell with the optioo screen, tut you are experierx:in;J prd>lems with 
illptoperly fanned sprites, you protBbly have not saved out the kemal sectien 
properly. Go through the Novent:er procedure as described, am make sure your 
kemal routine at 1000 is cmrect. Make sure you type in the OO's in 1028. 
Dal't forget that this sectioo of code was saved out at 2000 am JIIlSt be 
c:!lar¥Jed en the disk to moO. Refer to the NovaItler procedure (step 9) to 
alter this aQjress. 
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we mpe these ~a'lS will solve your prci>IE!llS. If yoo are still 
experierx:irxJ difficulties, \lie may ally assume that yoo have a different version 
of the prograJlI. 

WIZARD AIIBOII (2) - WIZARD (C) 1984 by Progressive PeriIilerals & Software. 

With the help of user-feedback \lie learned of aoother version of the wizard 
progIaJU. we 'Nere advised by ale of our users that the entry point far his version 
of the program was $10FC (S'iS4348) rather than $198C. You may wish to try the 
procedure again with this entry point. '!be entire procedure can be fourd in the 
NoveaiJer NEHSLEITI!R. You may also wish to refer to the DeceJ\i)er 1dierdum far 
further clarification of the t.ectmique. 

We have also learned that there seE!lIS to be a bit of confusion as to heM am 
when to insert the cartrid}e-msed machine lar¥Juage nonitar. cn::e the protected 
progIaJU is :rl.U'U'lin;J, insert your cartridge nonitar with your CARlRIOOE SWImi OFF. 
00 lC.l' insert a cartridge with the cartridge switch on. Remember, arr:t time that 
you insert a cartridge into the <Xl1plter with the power on you risk damage to the 
cartridge or <Xl1plter. '!his is why \lie rec:amoeJ rl the pJrChase of a cartridge board 
or expansion board. 

'!he procedure for installirxJ a cartridge switch is described in the FRX;RAM 
TlPm"'""'['E""'IOC:""T.[TT'(Jf MANUAL VOIllME I. 

C.S.M. also sells a sirxJle slot cartridge board oc:mplete with a reset 
switch, GAME switch, EXR(H switch, mwn.E switch am PGi.ER switch. 

'!be program is kI<lFHJ 3 PIm/64, Copyright 1982, Professional Software Inc. 

TYPE OF PRn'EX:TICJf: '!his program will check track 1 far an error 21. 

lUi '10 MAKE A Bl!Cl([JP 00P'i OF '!HE DISK: Copy the program with arr:t good copy 
proguun am place an error 21 on track 1, or use a nil:i>le copy program that will 
place the error for you. 

lUi '10 MAKE A ~ ropy WI'IHlJl' ERRI:R3 CJf '!HE DISK: 

let's do sane investigatirxJ. since this is a screen load program, it will be 
mre c:atVenient to alter the cxxie on the disk. First \lie need to fim out what is 
~. 

1) • load the ptUJLaJD fran the original disk an:i reset your CC'IIplter after 
awraximately 15 secorrls. 

2). road an:i execute HDDf with SYS49152. UsirxJ the I 0ClII'IBl'rl at 0800, yoo should 
easily locate the B-R for Track 1/4. You will fim this in reverse order in 
the cxxie. UsirxJ the D CX1'IIIIaJ'¥i, examine the cxxie at 0974. 'lhere's the CH>#$32. 
If \lie cl'lar¥Je that to CH>#$30, our prci>lem slnlld be solved. But, there's a 
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hitch folks. If you l!DVe up to 0912 am 0915, you will fim a DOC $0974. '!his 
is where our 2 is stored for the CMP#$32. When we change this instruction to 
30, the DOC instruction for $0974 will decrement the 30 instead of a 32. '!he 
value that is ret:urnerl will lead to a program crash. We IlIlSt not only change 
the CMP 32 to a 30, rut we lIl.lSt elbninate the DE): instructions. Let's get to 
it. 

3). Make a CXJ'f1Y of the program disk without errors. 

4). Load am execute your track am sector editor. We will be alterin} the 
ptogratn called ''QIDIm 3 PIlJS/64. At 18/01, we fim that this program is 
stored on the disk at 17/01. Usin} your file link feature, you will fim the 
B-R at 17/14. Corrti.nuing with the program link, we fim the block we will 
alter at 17/05. We will be looki.rYJ for CE7409 (Da:$0974). CE is the op code 
for decrement am 7409 is our mem:>ry ad.:h'ess stored in 10\\' bytejhigh byte. We 
will change these six bytes to FA's (NOP). 'lbat takes care of the decrement 
instructions, row let's change the C932 (CMP32). Fim the C932 am change the 
32 to a 30. CAlJI'I00: 'lhere is an A932 inmediately follCMin} the CE 
instructions, do not change this instruction. We will change the C932 to 
C930. with these changes made, use your write feature to write the changes on 
the disk. 

5). YOO'RE DCJm. 

'!he program is KHJ:Ik) 128, Copyright 1984 by steve Plmter am Proline Software 
Limited. 

TYPE OF PRaI'EX:TI00: '!his program will check track 01 for an error 21. 

fDoV TO roPY: M:Jst CXJ'f1Y programs will CXJ'f1Y this disk. 

fDoV TO MAKE A ~ roPY WI'IH:VI' ERRCRS 00 '!HE DISK: 

1. Make CXJ'f1Y of the disk without errors or file CXJ'f1Y all the files to a formatted 
disk. 

2. Go into 64 JOOde. Load am execute liJJI:N with SYS 49152. Clean-up the 1NOrkspace 
with F 0800 9FFF 99. 

3. L ''WP128 Bl.NKO",08. Usin} the M CCIIIIIaOO to look at the mem:>ry area $72E9-7309 
will expose t1NO Block-Read (B-R) cc:mnands. '!he program is ~ track 1, 
sector 4 for a bad block am track 2, sector 0 for a good block. Now to alter 
the code. 

4. We will alter four bytes. Usin} the M CCIIIIIaOO, display am change the 
follCMin} bytes: 
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$1292-93 
72C4-c5 

om BYTES 

$FO 4C 
DO 1A 

$FA FA 
FA FA 

5. save out the altered code to the copy disk with 
S"@0:WP128 BANKO",08,4000,7309. 

6. '!hat's it - yal're done! 

Why this program for sb.rly? Sblply to illustrate that these are merely old 
tricks in a rew package. Don't be afraid to explore a 128 program. Keep in mind. 
that the Kernal calls are virtually the sane on JOOSt cmm:xlore (tJn) machines. We 
made the oonectians in 64 JOOde because that is ~t yal are JOOSt familiar with, 
bIt 'Ne can w.rk in 128 JOOde just as easily. In fact, 'Ne have a tuilt-in IOOnitar 
to assist us. 

let's examine the sane program in 128 JOOde. 

1. Enter your madli.ne language JIDl'litor by pressirg F8 (SHIFl' F7). 

2. !Dad the progIdln, fran the original disk, with L ''WPl.28 BANKO" ,08. 

3. let's try that merory dI.mp again, usirg M 12E9 7309. 'lbere 'Ne find the 
Block-Read oaIIIldI'¥ls again. Note that there's sanething different in the merory 
a.aD:esses on the 128 lOOJ1itor. We now have a 5-di.git hex l1U1liJer instead of the 
usual 4. '!be first digit, preceding the llIE!IIDry address itself, is the BANK 
selection (nore accurately called the <:r.m'IGURATIOO l1U1liJer to distirguish it 
fran the RAM BANK l1U1liJer). We did not specify a BANK in our llIE!IIDry ccmnarrl, 
bIt 'Ne could have. Try M F 12E9 F 7309 now, which specifies bank F • As you 
can see, the code displayed is different. You're actually lookirg at part of 
the BASIC 7.0 R:M now. 

'!he 128 User's Guide includes a full explanation of BANK selection. '!he BANK 
statement in BASIC 7.0 is used to select the llIE!IIDry configuration for the PEEK, 
Fa<E and SYS oaIIIldI'¥ls, just like usirg the 5th aah'ess digit in the IOOnitor. BANK 
o selects RAM BANK 0 only (all 64K), while BANK 15 ($F) brirgs in the KERNAL and 
BASIC REs and the I/O devices "on top" of RAM BANK O. 

4. Back to our exploration. let's disassent>le the code, usirg D 1246. Notice 'Ne 

did not specify a BANK. Bank 0 is the default in the nonitar (Note: bank 15 is 
the default in BASIC). 'Ib get another page of the disassent>ly, yal will have 
to type another D and hit REIURN. unfortunately, you carmot scroll with this 
nonitor. since this is the lUlaltered code, 'Ne will explore the routine. '!he 
first CMP (CXJ.fPARE) instruction is located at $1290. '!his is the c::c:atparisan 
for a bad block. If the block is good 'Ne are sent to $72EX>. a:ntinue the 
disassembly with D (REIURN). You will have to do this twice. At $12C2, 'Ne have 
another on> instruction. '!his is the check for a good block. If none is fOlU'ld, 
'Ne are sent via the ENE to $12EO. step 1:llra.¥Jh the $12EO subroutine, with D 
12EO. we now find a .JSR to $12CE. When 'Ne disassElli:>l.e that section of code, 'Ne 
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fin:i the starrlard KERNAL rootine to art:p.tt a character. At $72EO, we fin:i the 
prOOlem area. At the ern of this rcutine, we fin:i a JSR $72CE, whid'l will sam 
the program into an erdless loop. As we said, old tricks in a new package. 

5. At this point, you can make the same dlanges outlined in step 4 of the 64 JOOde 
prooedure to disable the protection. 

Before we close the chapter on this one, a few nnt"e words on EWn< selection 
may be in order. EWn< selection allows us to choose the lII8IIDrY configuration we 
desire. 'lllis process is similar to the operation of the PIA on the CorIIoodore 64, 
which is ~y explained in the Pm: II am '!be Epran Progzanmers 'Hanfuoak. 
Back to the 128. en power up, the 128 defaults to EWn< 15 (HEX OF). As mentiooed 
above, EWn< 15 gives us Kernal am Bl\SIC R:M, RAM (0), am I/O. Keep EWn< 
selection in mirrl when explorinl 128 programs. In this program, our jab was made 
easier because the program title contained the EWn< selection . 

'!be program is mE Iml' 1DmI, devel~ by lSA Systens Inc., CoI7iI'ight 1984, 
5carboroogh Syst.eIIE; Inc. 'l1lis is a very good ac:x:x:urt:in} type progrdJn. 

TYPE OF ~~: 'l1lis program utilizes tad blocks as its protection scheme. 
'lhere are a variety of errors on the disk designed to inhibit the copy procedure. 
An examination of the boot progzam (lM) reveals the BLOCK READ (&-R) 000IImrl. '!he 
progIdJlI will stare the value it returns fran the error dlannel am utilize it for 
the proper execut:.i.on of the progzdJb. 

fDi '10 ropy: A copy program sudl as CMNICI.am will make a \\Orking copy of this 
program. 

fDi '10 MAKE A ~ COPY WI'lHX1l' mRCRS ~ 'IHE DISK: 

As with the previous program, we will lift a workin;J copy fran IDeIIDrY. We 
cbose this method to cut down on . load time. Al.Joost 50% savi.rx3s in load time may 
be obtained by liftiIg this ptogzdJlI fran lII8IIDrY. Exami..nir¥J the boot program, we 
fin:i the ent:r:y point in LINE 11 (Bl\SIC). QDa the program has loaded the program 
lOOdules am passed the error cbec::Iti.rg rcutine, it will do a SYS10900. 'lllis is the 
main menu screen. 

1. If you have "F'ILL'ER UP", load am execute the progzam. If you do not have 
this program, fill JII9IIm'Y t:hra.I;Jh H:IH::fi. !Dad am execute H:IH::fi with SYS49152. 
Usinl the F 0CIIIIIdJ'¥i, fill lII8IIDrY with F 0800 9FFF 99. With this aooarplished, 
exit to Bl\SIC with G FCE2 (SYS64738). 

2. !Dad the original program. QDa the main menu screen awears, RESEr your 
ooop.1ter. 

3. Since the program code does not ext:em through C Page, liDDl is still in 
DIE!IIm'Y. Re-enter the naritor with SYS49152. 
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4. Using the I ClOJIIIBI'rl at $0800, begin scrolling through mem:>ry to locate the ern 
of the program code. RemeniJer, we are 10Cl1d.rg for 99's. We fi.rxi the ern of the 
program code located at $9C00. 

5. save rut the code to a formatted disk with S ''YClJR NE1' w:RIH", 08,0800, 9COO. 
You may row file copy the HELP prograns fran your original disk to your 
formatted disk. 

6. 'Ib utilize the program I£W) ''YaJR NE1' w:RIH", 8,1. Q1ce in lIIE!IIPrY, execute the 
ptCXj[atll with SYS10900. RemelIb!r this was the entry point revealed to us in the 
boot progr:am. 

7. Ya]'RE IXJm! 
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