Preserving DRUGS: Their Effects On You, an Apple Il program by Marshware
Preservation work performed and documented
by Matthew D’Asaro, 4/2022

| found this title on eBay, previously unpreserved in the Apple 11 community, with an asking
price of $200. This seemed high to me, especially once | looked closely at the auction images
and realized that someone had applied Scotch tape directly to the media! After pointing this out
to the seller and explaining to him that this meant that the data on the disk was likely lost, he
agreed to accept a $50 offer and the disk was soon in the mail to me.

Figure 1: Left: Front cover of software title from eBay auction; Right: Auction photo showing tape on Disk

After | received the software, | inspected it carefully, and indeed, the disk did have scotch tape
on the media surface. This tape was very old and well adhered.

Figure 2: Left: Disk as received with tape on media surface; Right: Closeup of tape on media

| picked at the tape a bit (not on the media but on the disk jacket) and confirmed that it was old
and hard as a rock. Since | know that isopropyl alcohol is generally safe on disks, and it will
(slowly) dissolve tape adhesive, | decided to try that. I liberally applied the alcohol to the tape
and then ever-so-gently tried to peel it, a tiny bit at a time. Unfortunately, the result was that the
celluloid backing on the tape peeled away and left the adhesive layer on the disk. It was
relatively easy to peel this adhesive layer off of the jacket, but it was really stuck to the media
surface.



Figure 3: Adhesive removed from jacket but still adhered to media surface

Left with no other choice, | continued to keep the media wet with alcohol and hoped it would
dissolve the adhesive. Unfortunately, the adhesive got gooey but did not really dissolve - it was
really stuck to the disk surface. Finally, | was forced to use an alcohol wetted Q-Tip to dab very
carefully at the adhesive and try to remove it one layer at a time.

Figure 4: Removing stuck adhesive from media surface with isopropyl alcohol and Q-Tip.

Using this technique, most of the adhesive residue was relatively easily removed, but near the
edges of the tape, it was rock hard and despite my best efforts, | was not able to remove it all
without a little bit of media damage. | feel terrible about this, but am not sure what | should /
could have done differently. If you have ever tried to remove 40-year-old scotch tape, that stuff
is tenacious. Held up to a light, I can see that a little bit of the oxide layer has come off with the
adhesive at the damaged locations.

Figure 5: Media damage from removing adhesive



Despite the damage, | used my applesauce system to do a flux image of the disk three times,
twice with my Apple 5.25 drive and once with my Disk Il. The very first image taken seems to
be the best with additional surface damage occurring on subsequent imaging attempts as | see
more damage on Track 12 and 13. This first and best image attempt is in the file called
“DRUGS- Their Effects On You - Disk 1, Side A.a2r”. Because of the copy-protection used, the
disk analyzer in applesauce was not able to recognize the file system or the checksum format for
the sectors, so it was of only limited utility. However, it was able to identify damage on tracks 12
and 13. The rest of this document describes my attempt to recover data from this file.

Before jumping in, a quick note on terminology. Data on a floppy disk cannot be stored in the same
format it is stored in memory. This is because on a floppy disk long runs of zeros or long runs of ones
can’t be stored directly — think of it a bit like sending data through a transformer or capacitor — DC
(constant) voltage can’t pass through. To get around this, Steve Wozniak invented a clever mechanism
where a sequence of 8-bit bytes in memory would be written as a sequence of 5-bit "nibbles" on the disk.
Later this was improved to be a 6-bit "nibble". In this document “nibble” refers exclusively to this
encoded data.

Repairing Track 12

The damage in track 12 was overall much easier to fix than that in track 13 because the data that
was damaged (which turned out to be part of an image) contained a lot of repetition, so by
searching the entire disk for strings of nibbles identical to those found before and after the
damaged area, the correct sequence of fluxes could be identified to fix the damaged area. Figure
6 shows track 12 before any repairs, with the damage highlighted.
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'Figure 6: Track 12 in the disk analyzer with the damaged section highlighted.

By searching the entire disk for the stream of nibbles immediately before the damaged area starts
(97 BB AE 9B B2), it becomes clear that the next damaged nibble, which was read as FB9,



should most likely actually be a BD nibble as it is in every other occurrence of the pattern before
the damage. See Figure 7 below.
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'Figure 7: Searching for the stream of nibbles before the damaged area and finding that the first damaged nibble (FB9) should
actually be BD.

To change the FB9 nibble to BD, only one flux needs to be moved in the flux editor. When this
is done, the nibble stream cleans up a lot and appears as shown in Figure 8 below.
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Figure 8: Damaged section on track 12 after a single flux is moved to change the FB9 nibble to be BD.

With this correction made, 1 initially thought that the track was fixed. However, after getting
track 13 done, passport was still reporting an error here. Looking more closely at the search



results shown in Figure 7, there is another error. In the damaged section the third D3 in the
sequence 96 D3 D3 D3 D3 B3 has been replaced with a B3. We can be highly confident that this
is an error because this sequence is repeated five times in other places on the disk and the
damaged section is the only one that doesn’t match this pattern. Again, only a single nibble had
to be moved to make the correction. With this corrected, the final reconstruction of track 12 is
shown below in Figure 9 with the corrected pattern highlighted. Note that other than the
repetition, at this point in the project | had no way to confirm that this reconstruction was correct.
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Figure 9: Damaged section on track 12 after a single flux is moved to change the erroneous B3 nibble to be D3. With this
correction made, the damaged section is now repaired, although this repair cannot be validated yet.

Repairing Track 13

Track 13 was much harder to repair than track 12 because, first, the damage was a lot more
extensive, and second, there was not a lot of repetition of the data around the damaged area from
which | could determine the correct reconstruction. Figure 10 below shows track 13 in the disk

analyzer with the damaged area highlighted.
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'Figure 10: Track 13 in the disk analyzer with the damaged section highlighted.

Searching for the sequence of nibbles immediately before or after the invalid 85 nibble did not
yield any other matches elsewhere on the disk. After discovering this, | put aside trying to figure
out the damaged “85” nibble and focused on the damage following it. Searching for the sequence
EF DD D6 96 yielded five matches elsewhere on the disk and showed that the damaged 8E
nibble should most likely be 96 as that is what it is in all the other places on the disk with that
same sequence. See Figure 11.
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Figure 11: Searching for the stream of nibbles before the damaged “8E” nibble and finding that the damaged nibble should be 96.

To repair this section, | changed the 8E nibble to 96 by moving a single flux, then, again
following the search results shown in Figure 11, | changed the 9711 nibble to 97 by moving one



flux and adding one more, and the following D6 nibble to 9B by adding one more flux. With
these changes made, all the damage in track 13 except for the unknown “85” nibble appears to be
corrected. See Figure 12 and compare with Figure 11.
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Figure 12: The damaged section of track 13 with all damage other than the damaged “85” nibble apparently corrected.

With these corrections made, the next thing I had to do was figure some way to determine what
the correct nibble was to replace the “85”. With no other copies of that sequence of nibbles found
elsewhere on the disk, | had to get creative for this one. The biggest problem with understanding
what kind of data was damaged in this section was that the disk is copy-protected so that
applesauce can’t read the filesystem. Attempting to verify it with Passport, however, indicated
that it was a modified DOS 3.3 disk and Passport could even verify all tracks higher than the
damaged track 13. Furthermore, when trying to run the program in an emulator it would fail with
errors like “Error xx in line yy” which seemed to indicate that it was a DOS 3.3 BASIC program
underneath the copy protection. Thus, | figured that if I could find some way of getting the
damaged sector to pass its checksum, then Passport would likely to able to “crack™ it far enough
that I could read the files and maybe figure out how to correct the damage. Because the
checksums on DOS 3.3 disks are (in the standard format anyway) only one nibble long, by
changing a single nibble correctly, the checksum can always be made to pass. Since there are
only 64 possible valid nibbles (see Figure 13) I set about trying them one-by-one in place of the
damaged “85” nibble. To do this, I brought up another copy of the disk in another disk editor
window and then searched this other copy for each possible nibble in the table so that I could see
what that nibble looked like and modify the fluxes in the damaged “85” nibble to match it. Once
I had the “85” nibble modified for the current attempt, I would export a .woz file and try
verifying the new .woz in Passport in AppleWin. On the 28" attempt, the nibble “CB” worked,
and track 13 verified in Passport successfully.
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WRITE TRANSLATE TABLE

00 = 96 10 = B4 20 = D6 30 = ED
01 = 97 1 = B5 21 = D7 31 = EE
02 = %A 12 = B6 22 = D9 32 = EF
03 = 9B 13 = B7 23 = DA 33 = F2
04 = 9D 14 = B9 24 = DB 34 = F3
05 = 9E 15 = BA 25 = DC 35 = F4
06 = 9OF 16 = BB 26 = DD 36 = F5
07 = A6 17 = BC 27 = DE 37 = F6
08 = A7 18 = BD 28 = DF 38 = F7
09 = AB 19 = BE 29 = ES 39 = F9
0A = AC 1A = BF 2A = E6 3A = FA
08 = AD 1B = CB 2B = E7 3B = FB
0C = AE 1C = CD 2C = E9 3C = FC
0D = AF 1D = CE 2D = EA 3D = FD
0E = B2 1E = CF 2E = EB 3E = FE
OF = B3 1F = D3 2F = EC 3F = FF

AA
05 } Reserved Bytes

Figure 13: Table of all 64 possible valid nibbles. (Image from https://www.bigmessowires.com/2015/08/27/apple-ii-copy-
protection/)

At this point in the process, the damaged section of track 13 appeared as in Figure 14 in the disk
editor. I was able to export it to a .woz which is preserved as “DRUGS- Their Effects On You -
Disk 1, Side A - repair attempt 3.w0z” and which would verify successfully in Passport and
would boot and would mostly even work. However, attempting to play through the game quickly
revealed that there were still errors. Selecting “2. Choose one topic” from the main menu, then
selecting “3. Depressants” and playing through the first three screens, the first quiz (alcohol is
not a stimulant in case you are wondering), and then another two screens would result in a crash
as shown in Figure 15.
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Figure 14: Damaged section of Track 13 with the unknown “85” nibble replaced with “CB” so that the image would pass
verification in Passport.



Figure 15: Crash in the program when trying to play though the “Depressants” section.

From this error, it was clear to me that the program was more than likely just BASIC if the copy
protection could be stripped away. Luckily, we have Passport which was able to do just that and
produce a readable (and bootable) copy of the program with a standard DOS 3.3 file system.
Figure 16 shows the passport output as it produced a new file called “DRUGS- Their Effects On
You - Disk 1, Side A - repair attempt 3 - cracked.dsk”. With a version of the disk without copy
protection now produced, I could easily read the file system in the disk analyzer. The filesystem
appears as shown in Figure 17.
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Figure assport output when producing “DRUGS- Their Effects On You - Disk 1, Side A - repair attempt 3 - cracked.dsk”



DRUGS- Thair Effects On You - Disk 1, Side A -

repair attempt 3 - cracked.dsk
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F9 90 FD AC E6 CE F6 E9 CB F6 98 F4 BC DA BS DB FD 9A 98 97 96 9B 96 97 96 98 96 97 96 9B 96 97 98 98 A7 BS ED 9 EB DF EG EG AB F3 FA AB F3 FB BF CD FE DE CE 9A FC FA BS FE F9 B9 9A BE F3 FB BY 9A A6 E6 DA F3 FA FE 94 F7 AC AE 9A DC
D9 98 D7 EF B FB AE F6 96 E9 DF FC DB EE F6 9A F4 EE AB BA EB E6 FC F5 B3 9D D3 9A F6 F2 AB EB FC OF 97 BC D F3 FA BE AB FD 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 A7 CF ES BA BF F7 F2 90
BA EG A7 FE AB BA 97 DA FZ 90 BA E6 A7 FE AB DE BD 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 96 EA EC 9A DE AA EB FF FE FF FF FF FF EF FF FF FF DS AA 96 FF FE AR AA AA AB FF FF DE AA EB FF FF FF FF
FF FF FF D5 AA AD A7 E9 DD 96 B6 F4 DC 90 9E CE B9 A7 F7 F3 AE 9F AE AC 97 97 E7 F9 B6 DB EC AC D7 D9 9A BS BA DB E6 EF CF DE 97 AE FE AC B4 B4 E9 D6 DC A6 DA DC 9A BB A7 BD 96 BF AC B4 9D DG DB B4 BE AB B2 AE AC
OF DB AG 98 A7 AF D7 FS CD BF BD AF B3 B2 D7 F2 F2 F2 FA OF DA CE FF ES ES 09 CE FF ES DF E9 FE F7 9A E7 F6 DD EB FA DB ED FE FE F7 ED A7 FS F5 FD AE B7 BD E6 EA AE B7 A6 B9 B7 90 AR D3 BB AC DB ED 9E AE 87 D3 AE B7 BD E6 EA AE 87 09
AT A7 A7 F9 CE FF F5 B9 B7 90 F3 D9 BB B3 F9 EA AF B6 B0 ES EA FE F3 E7 AF EF 9A EF F5 AB BA DF E9 DA EB ED F9 DF E9 FE FA E9 ED DD EB FD DC F5 BD DY DF 9A BD FE DC EB AF B6 (D E9 EC AF B6 ES B9 A6 A7 F5 F5 EG E5 AB A7 EB AE BB AC BA
BA FF ES ES EA FE BF CF F9 OC FE ED EA F7 BA A6 E7 £9 DD BB AD 9F DF DC AB 9D DF DC A7 B9 E7 EC FE EB E6 DB F2 FD E6 AE BD EB E9 A7 A7 EB OF DB EC FD D3 EG BA FF AB BE FF AC EA FA EA D3 9E F7 BC F4 D3 B7 F7 EF B4 EA AC CD AF FF FD F§
D6 E7 D9 CE FF E7 E6 A7 CF F3 F4 B6 CF F9 FC FC 96 OF D9 F7 EA D3 FD FB E9 F4 D3 B7 F3 EB EA AC F4 ES AF FF 97 DE AA EB FF FF FF Fl FF FF FF FF FF FF FF FF D5 AA 96 FF FE Ak AR AB AA FE FE DE AA EB FF FF FF FF FF FF FF D5
AA KD BE B4 ED E9 96 A6 A6 B4 DC E6 BC F3 FC 96 F3 OF 87 03 F3 E7 B3 A6 9F B85 97 9E CB B7 E7 A7 EB D9 BB FA EE F9 F7 DD BF AG BE AB €8 9F EA EA B4 F3 F6 AE B6 DA E5 BA EF F4 BC 98 D7 AF BD 86 DC B2 AB B7 BC CE BD AB AE 96
9E AE AE DC E6 AF AB B9 BB AC EG DF DA F6 FE BE D3 9F CF EF F3 BS F6 FE BD B5 F3 FD 97 FC FD AF DE 96 FA BE F3 FD BD B BC E5 B2 D E7 F6 DF DA F6 FE F9 FA B2 B3 DF DA F6 FE BD BS D3 FD E6 AG 9F BB DC EA DA 9E CD DC AS 9F
CF F3 A7 D3 FE F2 FE D3 B4 FD FC F9 BB D9 BA BS BC F4 E7 E7 D9 F6 FE D3 AD E6 FA F4 97 B9 D3 9F BB CE B7 B4 CF 96 B9 ES DI F6 FE CF F& FE BB F4 DA E6 DA B2 A6 D3 CD FE F9 DB CF 5A E7 96 F2 D3 9F BB FE DF AB 96 DA 96 DF DF
DA F4 FC 96 FA DB F4 E7 EB ED F3 E6 D9 98 CD FD BB FF AD DD AB EC F9 BB 90 F3 FD AB F4 FC AB F4 FC D9 CD FE 97 FD FC AE AF FC FD 97 FC DB BB 98 BB AF E6 AB ED D9 BB B3 BC CD F3 FD BD BS FB EF B5 E9 FD 9A DF 9A EA EC 96 F2
D3 9F CF F3 FA BE F3 FD D9 D7 97 D3 BA AB F6 AD BD ED FE FC BF BD DD BD F5 F5 F3 DD B3 AD CF 97 FIDEMRE{ E.F F“F F“F F‘.F F"F F“F F;'F F"F F“F FF F'FDSM!l FF FEM-MABWFEFFDEMBFF FF FF F"F F‘F FF F'FD!MAD!G E6
En RE EA Er e ER BA £C DO D AA EE E& EA GF DR ER RA B EF O R B2 RE ER EA EA AC D& N AC OF 0F RE GF AC A EA AC A2 A A7 EE A A3.03 47 £D o AC £2 5% D3 AENE.AE N300 R £R AR D& A7 A7_80_Eh AE E€ 22 B2 e R 88 £2
= ©o0.00 A o Y oosaz @ Q Luiting couphite.
DISK VOLUME 254 Ham Typo as
e I " MAN 4508 A - Aoplesoft BASIC B6A173bd110C078 2020712074 59608 3D
* mopt 19,712 A - Applesoft BASIC @8 1bE7580701 34671300tea034(887c
I WHOLECHAR 4,096 B - Binary 3115264 309ec3ect500CBIcHTccT
T p2pAC 1,280 B - Binary 1845201072CC5685589198355a90211
I peac 1,536 B - Binary 376718403 3ef2¢ b TE329181320884a
I PapAC 1024 8 - Binary 52065550730 401808112542730a1a7
I PapaC 1,792 B - Binary 64B1e2318461bdbdb2417ac 725680815
PSPAC 1024 8 - Binary 71446541366436271Ic 384462200545
I pict 4,808 A - Applesoft BASIC 388a05564111c0b37a46c8a0000 20195
T PEPAC B - B €3de e 1E0CTbZ 10000 1091260682
I opeac €516afb15C4047343104db262155C08
I Plorac B62503672¢1a0833c5577C64b0bAEbE
I PACTITLE 3106090648307 1547062083018C00C
roEst a210710372e3b0605 280230360825 500
* PEAAC 8278038ecdchiidIdb0b2deb10d812
I PaPAC Caf48adIE040HIdeBCT 14461086705
I preac 256 8 - Binary 13066836486451211620231a89130Th
I PisPAC : 170002612194 3de 375631670 28dce

I REST+UNPAC

256 B - Binary

8018866 26590208 28200409588 420080

Figure 17: The filesystem on the disk is finally visible once the copy protection is stripped away by Passport.

Knowing that the error is on line 11232, | looked for an Applesoft BASIC program with such a
line number and quickly found it in the file called MOD1. What is more this file is written on the
damaged area of track 13! Opening this file in the Applesoft BASIC editor included in
applesauce and looking at line 11232 I could immediately see one problem. The work “risk” is
corrupted to “shsk” in the text “People who consume a pint or more of alcohol over a short
period of time risk going into a coma...”. The second problem, why it was giving an error, was
not as immediately apparent. However, looking closely at the GOSUB statement on that same
line shows that it is attempting to GOSUB to a non-existent line 1024. By comparing to similar
statements, this was almost certainly supposed to be line 1020 or 1025. See Figure 18.

ece P DRUGS- Their Effects On You - Disk 1, Side A - repair attempt 3 - cracked.dsk I MOD1
Fork | Daa B s2e 19712 Show ks _Appleso BASIC B
10310 TPw = PEEK (236) + 167 & PRINT “In this activiey you will “learn what the sbuse of these drugs can 49 to your mind and body, ", TPw: GOSUB 140:SP% = 13 GOSUB 5100: IF RV THEN GOSUB 108: GOTO 10300
1328 o PEEK (1020) = 2 GOTO 26160:55% = 3: GOSUG 1
10400 TPy = 130 NT'~{Stimylants} bre drugs Shat Stimulate the brain. Caffeine, Ricotine, cocaine, and snphetanines are sl stimslants. People use stimulants to fesl sore ke and slert., . Tou: GISLE 5300
lodia 'osun 1030% & FAINT rCatfeine (found un corfes, tea, diet BiLLs, chocaiite, ad ofE Brinke) is ine ROSE widely sbused STinLLant in the vorid: §POKE 1,27: CALL PA: GOSUB 140
00 GOcle 028 & PRINT Many mon-grescriptien dubitances are stimisnts, Nicotine, 8 drug found Ln cigarettes and other tobacco products, 1s o 3
10430 POCE 0,267: POKE 1,28: CALL P : : O RV GOTO
10500 TP% = 120. RINT'Nicotine 14 Rost orTen Sntroduced Into The body by SROKING. AS & STIRLANE, It NCreases DEAFT rate and Blood pressure, SupPresses agpetite, and mskes The user feel mare alert.”,TPY: GOSUB 5360
loSia 'Gosun 536 v Ry GOTo 10500
Ty = 1201 & FINT “People can develep both psycholonical and physical dependence on 8 drug 3uch 83 nlcotine. Feycholaicel dependence on 8 drig mesns that 8 perion craves the drug and has problens facisg TPy
PRINT “daily Life without it.": COSU
= GOSUB 2020: & PRINT "Physical Giaindence an 8 drug nesns That & person's hody has hecome accUSTOBd Lo The prestace of The drug, Bid will becoms sick it The drug 1Sn't avatlsble. This sickness 1 colLed withdrawal.”, TP GOSUS 5308
10550 GOSUB 102 PRINT "¥ithdrawal fron Ricotine can cause 3 wide range Bf Synpeons incLoging Epression. amiety, s\eso. disturbances. and s drop in bload pressure and heart rae.t: GOSUD L4b
10555 GOSUB 1825: & PRINT "~Addiction is another tern ossociated with dependence, People who are addicted to a drug feel such a need for it that they keep using the drug despite the sscial, financial,"health, or legal problems it causes.”,,,,.,,276: GOSU

n ., TP GOSUB 5369: GOSUB 102
& PRINT “Tobacco products can couse cancer and contribute to other health problems such as heart disease. Smokers expose their entire respiratory systems to the smoke—and people who use smokeless”, TPy
PRINT “tobacca (chewing tobacco and snuff) run a high risk of oral cancer.”: GOSUB 5380:5P% = 1: GOSUS 5180: IF RV THEN GOSUB 188: GOTO 18608
]

= 0; GasuB
18630 & PRINT “Think of someone you know who snokes. About how many packs of Cigarettes does the person snoke per day?”
064 & PRINT “Aporocimtely how many yeers hes the parson been smoking?",5, PEEK (220] + 16:MX = 95: GISUB 4008:YS = O

L20:MX = 9 = 11 GOSUB 4999:PD = OF

MY$ = STRS ( INT [{(PD = ¥S » 78) / 36) + .5) / 18):NC$ = STRE (PD = Y5 = 738B): IF LEN (NCS) > 3 THEN NCS = LEFTS (NCS, LEN mcu D et TGS (NCS,3): IF LEN (NCH) - 7 THEN HCS = LEFTS (NCS,1) o RIGHTS. (NCS, 7}
10660 GOSUB 182 PRINT “This gerson has smoked about " + NC§ + " cigarettes in his or her Life and has shortened his or her Lif bout = = years.'|'DBo yau want to ente o anather per 120: cobus 20418
IF ~ THEN GOSUB 1020: GOTO 19630
: GOSUB 108

10: & PRINT “Amphetonines, or ~speed,~ are drugs that couse the user to feel alert and energetic. They are also taken to suppress appetite. Mot users develop folerance to snphetamines, and many becone physicatly and °,,TPY

“peychologically depence

% "Rt Exbusers of these brups o
PRINT “Cocaine is o very poverful,

UB 350: GOSUB 378: GOSUB 148

ocaing hag 3 very araful effect on the bady; it has

PRINT “to nasal and sinus ti: : ,31: PORE 1,

9: GOSUB 1829: & PRINT "One method o pupmng cocaine is {Tr

PEEK (226] + 10: &

aNT 11,5, TP &

GOSUB 140: GOSUB 5109: (N R¥ GOTO
e drug can also cause feelings of anxiety,

Gevelop 3 dangerous patter of taking anphetenines to get high, then taking sedatives to be able <o sigen,
widely abused stinulant. Although most people on cocaine feel very energetic, creative, and confident; t

700
severe panic, and confusion.”,, TPy

been the cause of atal heart attacks, brain hemorrhages
: CALL PACNGSIPC] = SCOCAINE 15 CAUSE OF ATHLETE'S HEART ATTACK'
ing. Free-basing is very dangerous for twa reasons:'
t )kulv?s us)nu ?:Dlﬂslvt (hm)(a\s In zxt ract pure cocaine its effects on the body are more hamlful because the cocaine product is very pure.
P TPy 380: GoSUB 102
Th = 20; & PAINT *People have comricted vioient and bizarre acts whils under the influence of cocaine, Because the drug pives people a false feeling of extrene self-confidence and sover,
& PRI betier judgnent would tell then ls ursafe or lapoasible. Mumerous deaths ond njuries Nae resulied fron this kind of benavior.”: GOSUB 148: GOSUS 182
re depression after each high. Since the depression can be temporarily relieved hy hkml mrl- cocaine, d?nﬁm‘i?n:e on cocaine develops quickly.
: "Since COLAIN 13 EXpENSive Bnd 111egal, Many Sbusers go Geealy inTo GEDE OF COMLT Crines To Support THALr haBATS GOSUB 5100: ON RV GOTO 10866
Py 120: & PRINT “Crack is cocaine in 3 very cancentrated forn. [t is usually swoked 1n a pipe, and the saoke is absorbed rapidly in " chetangs,
ON PEEK (1028) = 2 GOTD 20160:55% = 4:
PRINT

nd tissue danage and infection. In addition,

inhaLing cocaine can cause damage =
: GOSUB 5316: GOSUB 5100: ON AV GOTO 10880

140, TPy, ,, ,40: GOSUB 508

they try things that their *,,20

",/ TP: GOSUB 5308

rack has intense efTects on the body and i very addictive.”, ,TPv: GOSUB 5340

11000 TP = 128: upressams) are Lubetancas thae cause physical and mantal reactions to bacoms depressed, or slawer, 48 the drug takas atfect. Mcshol, slesping pills, sedstives, d drhalants are sll depressants.”, TP
11010 GOSUB 5309: GOSUB 1020: & “Depressants are used medically to help people wha have Trouble Sleeping, To Treal Some nervous disorders, and o control epileptic seizures.”,,130:P0 = 8: GOSUB 5382 GOSUS 1t

11306 Thn = 100; & PRINT Alohol 15 ane of the most widety shused depressants. Tn the Unived States slcomot 1o & soclally sccaptable, lepal drug,  Although most peools use alcshol dn mecuration to relax or feel Tore L1 TP 1,279
1118 “at ease in social situations, ssme people use it irresponsibly, ofter " 79: GOSUB 5388 :

GOSUB 518: & P
L8

RINT GosuB R GOTO
110 TR = 001 6 PRI “Alcohal sesas to act Like o stimulant—sone pecple becote very dxcl jowever, the STcenat hai not stumiated thea; it has acted on the brain TR

11130 GOSUB 51 RIMT Vo relax dahibirions (the controls people place on thelr benavlor
114b e n 100: 6 PRINT "ATrer on or two drinks, people have a feeling of relaxation and well-being, As people drink more, they begin to lose control of both mental and physical functions; comnon reactions are *,,TPy
1115 GOSLE 816 & PRINT “temporary loss o memory, Siowed reaction tine, and inability 1o walk steadily.": I QU OR RV THEN PC = 16 s RU: GOSUB 536a: GOTD 11186

& ho consune 2 pint or more of slcohal over 3 short period of time shek guing into a coma or dying, especially f they are Light in weight. ©: GOSUB 5030: GOSUB 1020

PRINT “Physical d!p!ﬂdéﬂ(! can FEIULE Tron Conauming severst Qrinks @ dby, ond The damer of Gaychologicat depengence 19 very GOSUB 5308: GOSUB 5100: 0N AV GOTO 11148

y today is the number of people who drive while intoxicated.
& alconal nat onty ATTECts The driver's pRYSLCAL aBility to drive the
AT “Blogd ALeihol Contentration (EAC] Pefers to th percent’of aiconsl Ln the. Blogd:
oty ueloht 1 » very dsporteat factar Ln deteraining BAC.

& PRINT "BAC than a larger person.”: GO

Approxinately 50% of drivers involved in autn fatalities have consumed some a
Car DUt 8150 IMPALrS JudgNent, NAKLNg hin Kely to take risks.”,
It is used to deternine now intoxicated a pers el
Aftar tonsuming one drink (12 ounces of beer, 5 ounces of win, or 1.5 sunces hard 1iauer),

cohol 130,11, 260: GOSUS 5300
+130: GOSUB GOSUB 5189: 0N RV GOTD 11389

a smaller person will have a higher *,, PEEK (226) + 20

& PRINT "How many Grinks could you contume i an nour bafore being intoxicated? To ind out, enter your weight in pounds and then press RETURN T, ,,,,279
50: GOSUB 5000

INT (077 48) + 1):NL = 0P / S6: IF NI« (INT N1) + .7) THEN NI = INT (NI): GOTO 11365

INT (N1}

STR (N2) + = drank*: 17 N1 > 1 THEN L =

s + -
s {OF) + " pounds would be impaired after having about "
PEEK (226) + 28,,,,,279: GOSUB 58B:¥P =

o syerage person weigring * o

to enter another ioher
11368 m 2 u-m = 1 nuru 206, - 50 10
ogens) are drugs that distart sensary perception (the way we normally see, hear, taste, snell and feell.

& PRINT T55,5, PEEK (226) + 10,,,,5,275

slas v, and would be Legally
o ZAd

oxicated after about * + STRS (N2) + * drinks
PEEK (226) + 18: GOSUB 28415: 828

GOTO 11325: GOSUB 182¢

Some exanples of hallucinogens are marijuana, hashish, LSD, and PCP."

Flgure 18: Llstlng of the MOD1 Applesoft BASIC file with the damaged line 11232 highlighted.

JTPa: GOSUB 5300




To correct these two errors (the corruption of “risk” and the line 1024 instead of 1020/1025) in
the original disk image was going to require knowing how these changes affected the actual
nibbles on the disk. Thus, | modified the file and saved it back to the disk so that | could compare
the corrected version with the original and thus know how to manually fix the original disk
image. Since Applesauce does not have a feature to edit the file directly, |1 used AppleWin the do
this. First, I started to boot the “DRUGS- Their Effects On You - Disk 1, Side A - repair attempt
3 - cracked.dsk” but then did a control-reset (control-F2 in AppleWin) as soon as it showed a “]*
prompt in the lower left corner. The timing was critical. If I waited too long it would have
already started to load the main program and the protection code would kick in and reset the
emulator instead of giving me a BASIC prompt. If | did it too soon, for some reason it would
freeze when I tried to execute “LOAD MOD1”. However, I eventually did it and was able to
load the program and edit the offending line 11232. See Figure 19. This first attempt at a
manually corrected cracked version is preserved as “DRUGS- Their Effects On You - Disk 1,
Side A - repair attempt 3 - cracked and fixed.dsk”

] | ] o 8 |
Figure 19: Correcting the damaged line 11232 in the MOD1 program. Left: Listing before corrections; Right: Listing after first
round of corrections.

With these corrections made, the program would run and would not crash as in Figure 15, but
something still wasn’t right. The program would not wait for the user to “Press RETURN™ after
displaying the message about alcohol as it should. Fixing this was going to be harder than |
thought. Looking closely at the offending line and comparing it to other sections of the code, |
could see that two other things didn’t look right. First, the line number was obviously wrong. It is
line 11232, but it is coming before line 11200 which is not correct. Second, the GOSUB 5030
appears no where else in the code and it being wrong would explain why the program isn’t
pausing after displaying the message about alcohol. To fix the first problem, I looked at the line
numbering scheme used and it was pretty clear that that line was supposed to be 11160 (ten more
than the line before it, 11150). To fix the second problem I noted that elsewhere in the program
when it was supposed to pause for user input, the call was GOSUB 5300, not GOSUB 5030.
With these changes made, the program worked much better, pausing after displaying the
message, but the graphics were corrupted on that screen with part of the previous screen still
being shown. Still not sure if the first GOTO was supposed to be 1025 or 1020, | tried using
1020 instead of 1025 and, woot, it all seemed to work. Figure 20 shows the final corrected
version of the damaged line of code. This version of the disk is preserved as “DRUGS- Their
Effects On You - Disk 1, Side A - repair attempt 3 - cracked - Copy.dsk”



I

Figure 19: Correcting the damaged line 11232 in the MOD1 program. Left: Listing before corrections; Right: Listing after second
and final round of corrections.

At this point | had a working and cracked version of the program. However, my goal was to
repair the damage to the original image to produce an archival version of the original software.
But, before these corrections could be made to the original uncracked image, another mystery
had to be solved. After loading a program (ex. MOD2) from this disk in AppleWin, editing it,
and saving it back, | found that the binary representation of the resaved file did not match the
original as compared in applesauce. After a bit of investigation of how Applesoft Basic programs
are stored in binary, | determined that the memory addresses stored in the file were different
between the original and resaved versions of a program. See Figure 21. Comparing these
addresses shows a constant offset of 0x3804. For example, the first address for the original
program (right side in Figure 21) after correcting for little endian is 0x4011. The first address for
the resaved program is 0x080D (left side in Figure 20). The difference between 0x4011 and
0x080D is 0x3804 or 14340 in decimal. Per
https://retrocomputing.stackexchange.com/questions/1919/apple-ii-applesoft-basic-memory-
management the address in memory that an Applesoft program is stored at can be changed by
modifying the values in memory at locations decimal 103 and 104. The default location for
Applesoft to save a program at is 0x0801, so if this is added to the offset of 0x3804 we get a final
location of 0x4005. To make sure the program is saved at this new location we can execute
POKE 104,64: POKE 103,5: POKE 16389,0 where that last POKE assures that the first address
in the block of memory that will store the program is zero as is apparently required. With these
steps completed, | was able to verify that | could load and resave MOD2 with no changes to the
resulting disk image (except for one stray byte... | am not sure what that is about but it is in
another sector away from the damaged area, so is of no concern to me for the purpose of
comparing the repaired sector.)

ORIGINAL MOD2Z COMPARISON
8 @139[MLE PBOAASAB 36333030 3000pE0LE 0400AB34 .9....%+63000.....+4 01 39p8IEE] A0 8BASAB 36333030 3000pLEH 0400AB34 .9.@..%+63000..0..+4
14 3000EL): 0500B220 20202020 4D4F4455 4C452032 0.8...2 MODULE 2 30 00E[EEl:] 0500B220 20202020 4D4F4455 4C452032 0.<@..2 MODULE 2
28 2030312F 30392F38 37202056 45522031 QBEEE 01/09/87 VER 1.7.. 2030312F 30392F38 37202056 45522831 BDEEEE 81/09/87 VER 1.b@.
3 GOBA2253 4156494E 47204D4F 4432223A BAE72834 .:"SAVING MOD2"::g(4 @0BA2253 4156494E 47204D4F 4432223A BAE72834 .:"SAVING MOD2"::g(d4
58 29225341 5645204D 4F443222 3AB3 QDE 280951 )"SAVE MOD2":3...(.0Q 29225341 5645204D 4F 443222 3AB3 EBE mZBBDSI J"SAVE MOD2":3..@(.Q
64 57DOE228 31303232 293A4C53 DOE22831 30323129 WPb(1822):L5Pb(1021) 57DBE228 31303232 293A4C53 DOE22831 30323129 WPh(1822):L5Pb(1021)
78 CBC6E228 31303231 203AADAC 53CF34C4 4C53D04C HFb(1021):-LS04DLSPL CBCBE228 31303231 293AADA4C 53CF34C4 4C53D04C HFb(1021):-LSO4DLSPL
8 53(93400 EZDBB B0363130 30303AAD E2283130 SI4.).-.061008:-b(10 53 (93400 EEZDBB B0363130 30303AAD E2283130 SI4.-@E-.061000:-b(10
A8 32302900 33C43230 ]D@B 32005043 D@502528 20)P3D200.L.2.PCPPs:( 32302900 33C43230 BBBDmm 32005043 DB502528 20)P3D200.PE2.PCPP%:(
B4 4C53293A 514EDO@51 25284C53 293A5353 25D05325 LS):QNPQ%(LS):55%PS%s 4C53293A 514ED@51 25284C53 293A5353 25D05325 LS):0QNPQ%(LS):55%PS%
€8 284C5329 EBEBE ©0B@3130 303AB44C 53AB3130 (LS).q.b.0100:4L5+10 284C5329 QDEEGZ 08B0 3130 303AB44C 53AB3138 (LS).u@b.010@:4L5+10
bC 3930302C 31303330 302C3130 3630302C 31303930 000,10300,10600,1090 3030302C 31303330 302C3130 3630302C 31303930 000@,10300,10600,1090
F8 BBEBEE 64 @0AFBD 343A5344 24D02220 22(C85344 ©.M.d./=4:5D3P" "HsD ]D@Bm 64 @B AFBD 343A5344 24D02220 2285344 0.0Ad./=4:5D3P" "HSD
184 24285353 2529CBEA 28E42851 4E292C31 C832CA28 $(55%)Hj(d(QN),1H23( 24285353 2529CBEA 28E42851 4E292C31 CB32CA28 $(55%)Hj(d(QN),1HZ2](
118 53532501 CF313129 20082220 223AAFBA 5344242C 55%Q011))H" ":/:5D$, 53532501 CF313129 29C82220 223AAFBA 5344242C SS%Q011))H" “:/:5D%,
12¢ 3134302C 302C322C 43532032 3A534425 DA2828E3 140,0,2,C5,2:50%P((c 3134302C 302C322C 43532C32 3A534425 DP2828E3 148,0,2,CS,2:50%P((c

Figure 21: Memory addresses in BASIC program have changed after loading and resaving it. The left file is the resaved version,
and the right file is the original one from the disk.


https://retrocomputing.stackexchange.com/questions/1919/apple-ii-applesoft-basic-memory-management
https://retrocomputing.stackexchange.com/questions/1919/apple-ii-applesoft-basic-memory-management

With a process for loading and resaving programs figured out, | could now attempt to correct the
damage to MOD1 and then see if the resulting changes on the disk “made sense” in terms of
where the original damage on the disk was. Note that the location where MODL1 is stored is
slightly different then where MOD?2 is stored — 0x4001 instead of 0x4005 so the POKE
statement needs to be POKE 104,64: POKE 103,1: POKE 16385,0. With these pokes done, and
MODL1 resaved, | could finally compare the flux streams for the original and the repaired images.
After a bit of manual work to locate the changes on the disk and to manually compare the flux
streams for the damaged and repaired sector, much to my delight all the repairs resulted in
changes to only a few nibbles, and all were right on top of the damaged section! This strongly
indicated that my repairs were correct as incorrect repairs would have likely resulted in changes
far away from the damaged section. See Figure 22.
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Figure 22: Comparison 0;“ th; Eorrected and original versions of the damaged area of the disk. The upper flux stream diagram is
for the repaired version and the lower is for the original version. Note that the “original version” shown here already has had the
“shsk / risk” corruption repaired. Note that the 5™ nibble “EF” here is the first nibble shown in Figure 14.

With the repairs made in the flux editor, | saved the .a2r and exported a .woz. Nervously, |
loaded up Passport in AppleWin and did a verification. Watching the track indicator in
AppleWin, | let out a cheer when it passed Track 13 without any errors! My repairs had resulted
in a valid checksum — another indication that they are correct! Finally, | restarted the emulator to
boot the game. Woot again! I could play though the “Depressants” module with no errors at all.

The final repaired image files are “DRUGS- Their Effects On You - Disk 1, Side A — Fixed.a2r”
and “DRUGS- Their Effects On You - Disk 1, Side A — Fixed.woz”. Enjoy!



