







































































4. Sector 2 of Track 17 is the File Allocation Table of the directory, the
first B8 bytes of which are used as index references to granules
having the same number designations. (Bytes 68 to 255 are not
used by the computer — except for “‘garbage collection.”)

5. Sectors 3 through 11 of Track 17 contain actual entries in the
directory (8 per sector). Each entry occupies a space of 32 bytes, of
which only 16 are used by the computer.

RECOVERING KILLED FILES

The “Hex Display Mode"* of the EXAMINE/EDIT DISK subroutine is
structured as per the diagram on page A-4. This display format is provided
primarily for looking at the Directory track of your disk, but it can be used
quite profitably for examination of any sector at all.

When you KILL a file, the computer does two things:
1. it writes a ‘00"’ to byte number 0 of the directory entry (the first character
of the filename) but leaves the rest of the entry intact.
2. it writes ““FF’’ to each entry in the File Allocation Table (Track 17/Sector
2) associated with the file you are KILLing.

All other data' related to the file, including the entire contents of the
file, are left intact.

This makes the directory entry and all granules associated with the file
available for re-use. DISKEY has-made no special provision for retrieving a
KiLLed file, but if you haven’t subsequently SAVEd something on the same
disk, you can retrieve your file as follows:

1. From the main menu, select option @l (Drive # of your choice, Track #17).
2. Move to Sector 3 (or whichever sector contains the entry in question)
and look at byte #13 of the directory entry containing the KiLLed file; this
will tell you which granule to look at first.

3. Trace through the disk until you locate the end of the file, keeping track
of granule numbers (in CHRONOLOGICAL sequence) that are devoted to
the KiLLed file.

4. When all the information is compiled, return (using the arrow keys) to
Track 17/Sector 3 and select [dit mode; enter an ASCIl value
corresponding to an uppercase letter (41-5A Hex) at byte #0 of the KiLLed
directory entry, elJit and [Jrite the new data to the disk.

5. Move into Sector #2 and enter the values determined in step 3. Make
sure you enter the values in the correct locations! (Use the diagram on page
A-4 for reference.)

This method will work for any KiLLed file, provided all data is intact
when you start. Optionally, you can use the RECONSTRUCT DIRECTORY
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option, but bear in mind that you will have to provide data for ALL the files
on your disk.

Summary

There is nothing really mystical about your Color Computer Disk
System, although at times it may seem that way. The information in this
appendix, if used in conjunction with your owner’s manual, should provide
you with adequate background knowledge in system operation. Don't
worry too much if it all seem like Greek to you right now. As you examine
(and modify) more and more disks, everything will eventually begin to make
sense. Pretty soon, you'll not only be able to retrieve ““lost’’ data, but you'll
also be able to use DISKEY as a serious debugging tool.
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APPENDIX B

NOTES ON FILE STRUCTURE

if you have ever attempted something like LOADM “PROGRAM”
when “PROGRAM" happens to be a BASIC program stored in binary, you
will have discovered that the computer can differentiate quite nicely
between file-types. The consequence of such an attempt would likely be a ?
NE ERROR or perhaps a ? |0 ERROR, which tells you that the computer
cannot be fooled so easily!

And right now, you're sitting there smirking and saying, “Of course
that’ll happen — the information is right there in black and green (sic!) in
the directory!’”’ That's quite true — but here’s a challenge for you. Write a
short BASIC program, save it on disk, use the EXAMINE / EDIT subroutine
of DISKEY to change the contents of byte #11 of the corresponding
directory entry from 00 to 02, and then try to LOADM “PROGRAM". Now,
when the computer checks the directory, it finds out that there is indeed a
machine-language program named “PROGRAM"’. But what happens? One
of two things:

1. You get an error of some type, probably ? FS ERROR or ? 10
ERROR. ;

2. The program loads but will not RUN, and if you are gutsy enough
to try EXEC, in all likelihood, the computer will wander off into
outer space, never to return (except by turning off the machine)!

All of which proves that there is more to file storage than simply
dumping data onto a few sectors and placing a “map"’ in the directory. As it
turns out, each FILE-TYPE has a different storage format.

BINARY BASIC Programs

As mentioned in Appendix A, when LOADing, the computer will first
check the directory entry and file allocation table to determine which
granules are in use and how many bytes of the last sector are part of the
program. Then the computer will look in the first sector of the first granule
of the program file and check byte # 0, which must contain FF Hex; if not,
LOADing will stop and you'll get an ? FS ERROR (bad file structure). The
“FF" in byte # 0 is a flag that confirms that the file is in fact a BASIC
program stored in binary.

Bytes # 1 & 2 of this sector tell the computer how much memory space
is required when the program is LOADed. If we use the example from
'‘Appendix A, you'll remember our program occupied all of 14 sectors and
164 bytes of the 15th, for a total of 14 * 256 + 164, or 3748 bytes of disk
space. Bytes # 1 & 2 of the first sector of the sample file would contain the



number 3745, three less than 3748. Why? Because the first 3 bytes of the
file are not actually LOADed anywhere — they are simply control bytes for
the operating system.

Bytes # 3 & 4 contain the address (a pointer, if you will) of the next
program line that will be executed after the first one. (A bit of PEEKing into
program memory will reveal to you that, even though your program LISTs
in order by ascending line numbers, the program lines may actually be
stored in quite a different order. The first two bytes of every program line
contain a pointer to the next line, which may, under such a system, be
several thousand bytes away in memory. This is an example of a “linked
list.”’)

Bytes # 3 & 4 are the first two bytes that will actually be loaded into
program memory, and some knowledge of your computer’s memory layout
will help you to predict exactly where they will load. In the case of a 32K
Disk system after a normal power-up (automatic PCLEAR 4), the first
available program location will be 9729 decimal (2601 Hex), which is where
program loading will begin, unless you change the PCLEAR setting or use a
different FILES value

Take a Iook at the following diagram, which represents a BINARY
BASIC program of unknown length, as it would be stored on the disk:

DIAGRAM 4

Address of
next line #

Ant of mem
required

Binary BASIC
Flag

First line #

First BASIC
Command

Except for the first 3 bytes, everything coincides exactly with the way
in which programs are stored in memory. (Notice that the computer does
not insert spaces after line numbers in this format — all spaces are inserted
when the program is converted to ASCIl format for LISTing or SAVEing.)
Remember that all pointers are SAVEd exactly as they existed in memory.
Subsequent LOADs of a given program will cause the computer to apply an
offset to every address in the file if you are loading to a different PCLEAR
configuration than when the program was saved, but, of course, the disk
contents will not be affected.
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Machine Language Programs

Whereas a BINARY BASIC program file reserves the first 3 bytes for
system controls, a machine-language program file reserves the first 5 bytes
and the last 5 bytes of the file, for a total of 10 system control bytes.

Byte # 0 contains a machine-language file flag, set to 00 instead of FF.
Bytes # 1 & 2 contain the amount of memory space required for the file
when LOADed, as before. This number will come to 10 less than that
specified by information in the directory, because, once again, none of the
control bytes are actually LOADed into program memory. Bytes # 3 & 4 tell
the computer where to start LOADing the program. No end address (such
as that specified in a SAVEM command) is required because the computer
just continues LOADing until it reaches the end of the file. The last 5 bytes
of the file contain a triple byte end-of-file marker — FF 00 00 — followed by
two bytes which contain the address at which program EXECution will
begin. .

(In actual fact, this triple byte marker may be a link to additional data or
program information which will ORiGinate at a new location in memory
when loaded. If this is the case, the “FF" will be replaced by “00"”, the
following two bytes will be a count of how much data to load, and the so-
called “EXEC" address will now be the new “LOAD" address.)

The following diagram will help to clarify the situation:

DIAGRAM 5
MIP Flag———"o@0RX 000Y YW—)jy— — — — = — — — — — First Program
m of medm e gl e cE S G S . GEE G S e mme e Byt‘e m“
required @ 0~
LOADing
Aidress Program of unknown lengthe.esscscses End—of-file
Last Program
Byte LOADed

BASIC Program in ASCII

In this type of file, every character in the program, including each digit
of each line number and each letter of each BASIC command, is converted
to its ASCII equivalent and SAVEd in that format.

There is only one peculiarity about the ASCIl format — the very first
byte of the file always contains 0D Hex (carriage return). Additionally, every
line number is followed by a space (not the case for binary BASIC program
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files), and every program line ends with a carriage return. This means that
the entire ASCI! file is bracketed by carriage returns.

Data Files

The organization of other data files is based primarily on how you have
chosen to structure them — i.e., how you use FILES, FIELD, and other
Disk System commands. Essentially, though, from what can be “seen” in
data files, there are no control bytes apart from those contained in the
directory sector and the file allocation table. In other words, byte # 0 of your
data file contains your first byte of data, whatever it might be.

Summary

Each type of file has its own unique storage format over and above that
specified in Track # 17. If you have a good grasp of this information, you
should be able to construct all types of files from scratch, without first
writing the file to memory.

NOTE: Don't get locked into the belief that values contained in byte #
0 of your file are always control values. They are merely a
confirmation of information in the directory. Remember,
there’s no reason why a simple data file cannot contain 00, 0D,
or FF in byte # 0.
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APPENDIX C
CHARTS AND TABLES

CHART M1
Condition of Track-Sector Combinations
TP e genkarinl | Bais cron | sesants |
(t3rans Felow: f el

——— i —— i ——————

[r o ——— ———— e —— s ——————————— v ——
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o ———— o ——

b o = —— o

o m -

CHART 2
Track-Sector Data

Granule # JFile fFile {Format jGran
Name §[Tupe j(A/B) Fos’'n

b -
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e - 4

b -

Assumed Layout of Directory

——

CHART #3

P —————

Storage
Format

o —— ———

St

Granules Used
(Chronological)

Sectors
Last Gran

----------------- o - - e e e e o

[e1Ls
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Table #1 — BASIC TOKENS (Lexicographical Order)

COMMALID TOKEN
3 83
* ~D
+ AR
- AC
Y 4 ~E
< Fe
= ET
> Re
AHES FF&az
AND 12
AS FFA7
A FF&aA
ATH FFSs
UL IC Al
EnTH UF CL
CHFRS FFSP
CIRCLE CcZ
ClLLEAR 95
CLOAD Q7
LLOtE Sé
CcLS SE
COL R e |
CONT 53
CuPy DE
Cus FF'¥S
C3n"'E S8
CVN FFAZ
LATA oe
DEF BT
CEL ES
DIn 8c
DIR CE
DLuAD ChA
DRAW Ce
DRIVE CF
DSh1s DF
0SE INI DC
DEHCS EO
EDIT B6
ELESE JABy »
END B84
EOF FF&C
EXEC AZ
EXF FFS7
FIELD D&
FII.ES D1
FIX FF98
FN o
Fuike 80
FFEE FFAZ
GE1 Cy
#*3A" (colon) in the

——

COHMAND

ol
HEx$
IF
INLE /S
INFUT
[H3TR
INT
JUYETK
- ILL
LEFT»s
LEN
LEY
LINE
LIET
LLIZT
LOAD
LoC
LOF
LOG
LSET
MHEM
MER-3E
MIDs
MKl
MOTOR
HE>T
!'IEN
NoT
OFF

Ol
OFEN
UR
PAINT
FCLEAR
PCLS
FCOFY
FEEHR
PLAY
PMOLDE
FOINT
POKE
FQS
PFOINT
FRESET
PRINT
PSET
PUT
READ
REM
REHAME
FENUM

- —— e — ———— —

token (3A84)

“ELSE"

- ——

TOREN

D3
FFa«
FFAS
FFs9
D4
FF93
DS
FF90
FFAa&
F
=3 3
Q6
AB
A
88
99
B1
€3
ce
EC
Cc7
FF8&
c9e
cB
FF91
9L
FF9A
FFAQ
EE
87
BD
c5
8D
82
D&

t CB

——————————————————— - ——————

ULTRA UTILITY SERIES

h = - —— - —

RESET
RESTORE
RETURN
RIGHTS
RND
RSET
RUN
‘SAVE
SCREEN
SET
SGN
SIN
SKIFF
SOUND
SGR
STEP
STOF
STRS
ETRINGS
SUR
TAR
TAN
THEN
TIMER
TO
TROFF
TRON
UNLOAL
USING
USR
VAL
VARFTR
VERIFY
WRITE
4+

————— -

FFB3
FFAL
Ab
Al
FF9&
A7
FFSF
AS
42}
BR7
DE
cD
FFB83
FFB9
FFSD
Da
D%
AF

is supplied bty BASIT




ELSE
IF
DATA
PRINT
ON
INPUT
END
NEXT
DIM
READ
RUN
RESTORE
RETURN
STOF
POKE
CONT
LIST
CLEAR
NEW
CLOAD
CSAVE
OFEN
CLOSE
LLIST
SET
RESET
CLS
MOTOR
SOUND
AUCIO
EXEC
ShIFF
TAR
TO
SUE
THEN
NOT
STEP
OFF

b e

[ ——— —————— -
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TUKEN COMMAND TC\KEN FUNCTION
. s s s

B3 - FFE0 SGH

B« < FFB1 INT

BS DEL FF32 ARS

Eb6 EDIT FFB83 USSR

B7 TRON FF84 RHD

B8 TROFF FFB85 SIN

RS DEF FFB& FEEK
BA LET FFB87 LEN

ER LINE FF88 STRs
BC FCLS FF89 VAL

ED PSET FFBA ASC

LE PRESET FFBE CHR$
BF SCREEN FF8C EOF

co PCLEAR FF8D JOYSTK
C1 COLOR FFBE LEFTS
cz CIRCLE FFBF RIGHTS
c3 PAINT FF70 MIDs
C4 GET FF91 FOINT
C5 PUT FF92 INKEYS
Cé DRAW FF93 MEM

Cc7 PCOPY FF94 ATN
Cca PMUDE FF95 Cos
CcS PLAY FF96 TAN

CA DLOAD FF97 EXP

CE RENUM FF98 FIX

&C FN FF99 -LOG

CD ] USING FF9A POS

CE DIk FFR Sak

" CF DRIVE FFeC HEX$
D@ FIELD FF%D VARPTR
Di FILES FFSE INSTR
Dz kILL FF9F TIMER
D3 LOAD FFAD FPOINT
D& LSET FFA1 STRINGS
DS MERGE FFA2 CVN

D& RENAIME FFA3 FREE
D7 RSET FFA4 LocC

D& SAVE FFAS LOF

D? WRITE FFA& MhHS$
DA VERIFY FFA7 AS

DR UNLO#AD

DC DSKINI

DD BACRUP

DE COPY

DF DSKIs$

EQ DShOS




.............. S e e N —
#% | CHRs FOKE #% | CHRs J POKE 2] CHRs POKE

————————————— b —— —— i - - -——— L S L — —
oo 8 (I 2P | + + (I 136}V v
o1 A (D <C y (DD S7T | W W
(5 B (D) 2D - (1) 58 | X X
03 ERK C (1) ZE . « (1) 39 Y Y
04 D «I) <F /7 /7 (1) 3A > 4 Z
05 E(I) | 30} o @ (1) | sB | ( C
vé F (I 31 1 1 (I 5C \ \
07 G (I 32 ) 2 2 (D 5D | 2] |
o8 H (D) 32413 3 (D SE | ¢ *
-09 I () 24 § 4 4 (I 5F | « -
0A J (I 3515 5 (1) 60 | @ (I)| SFC
QB K (1) 36 } 6 & (I) 61 A (DY !
oc CLR L ©1) 37§ 7 7 () &2 | B ()} *
@D } ENT M (1) 3 | 8 8 (I 63 | C ()| »
QE N (I 39 } 9 g (I) 64 | D (D] s
oF 0 (I 3A : t () 65 | E (I} %
10 F (1) 3k 3 i (D 66 | F (D} ¢
11 Q (I) 3cC < S (I § 67 | G (I
12 kK (1) 3 § = = (1) 68 | H (I} ¢
13 S (I 3E 3 > (1) &9 I (I} )
14 TA(D 3F ? 7?7 (1) bA J (I} =
15 U I 40 } 3 a &R | K (| +
16 vV (D) 41 A A 6C f L (IO}
17 W (1) 42 P B &D M (I} -
18 X (I 43 } C C 6E | N (D] .
19 Y (I 44 § D D &F } 0 (D) /
1A i) 45 } E E 70 } P (D} @
1B [ (I 46 | F F 71 @ (I} 1
1€ \ (1) 47 } G G 72 R (D} 2
1D ] (D 48 } H H 73} S (I} 3
1E 4 (I 49 I I 74 T (D} 4
iF « (I) 4A }J J 75 f U DS
20 } SFC SPC(I) 4B } K K 76 } V ()} &
24 J t (I 4C L L 77 } W (D} 7
=2 » * (I 4D | M M 78 X (Ih{ 8
23 * (1) 4E | N N 79 p Y (DD} 9
Z4 s s (1) 4F } © 0 74 Z (I} =
g 2 % (1) SQ } P F 7B P L (D} s
6 ) & & (1) 51 Q@ @ 7€ § N\ (1)} ¢
a7 : (D) S2 } R R 7D 1 (D} =
29 ( « (1) 53§} S S 7E } ¢ (D} >
29 ) ) (D) 54 T T FF p« ()} ?
ZA #* #+ (1) 55 L V) V)

B e —— [ R " p—m— ————— e [Rpp— [ ———

N.-TES: 1. The notation ®"(I)® indicates that the specified
character will appear on the screen in Inverse Video (green on
a black background).

2. All characters from 80 to FF Hex (128 to 55 Decimal
are sFecial graphics characters defined by BASIC. See your
programming manual for details.
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R ———— e ——— ) e —— i
{ HExX l:rscJ HEX | DEC | HEX | DEC | HEX [DE\. Hex | DEC
P e e - —— i ————— e ————— o ————— - - ———— e e o o ——— - ———— o ——-—
ov [ 5} 34 52 | &7 103 | 9A 154 | cp Z05
o1 1 as 53 | &8 104 | 9F 155 | CE 206
oz 2 35 54 | &5 195 | sc¢ 15 | ¢F 207
oz 3 37 = 6A 106 | sp 157 | pe zes
@ 4 33 56 | &F 107 | sE 158 | D1 =05
05 < 39 57 | &c 108 | 9F 159 | bz 10
Q6 6 3A 56 | &D 105 | A0 160 | D3 211
07 G 3B 59 | &E 110 | Al 1el | D& 212
08 8 3C 60 | oF 111 | Az 16z | os 213
9 9 3D o1 | 70 112 | A3 163 | Ds 214
0k 10 3E oz | 71 113 | 4e 164 } D7 I15
OF 11 IF £3 z 114 | As 165 | LG 216
oc 12 40 64 | 73 115 | A6 166 | D% 217
o0 13 41 65 | 74 116 | a7 167 | DA 218
{ oE 14 42 b6 | 75 117 | As 166 | oB 219
{ OF 15 43 67 76 118 A9 169 DC 22
{ 10 16 44 &8 | 77 119 | aA 170 } br 221
11 17 45 &9 | 78 120 | AE 171 } DE 222
2 18 46 70 | 79 121 | AC 172 § DF 223
13 19 47 71 | 7A 122 } AD 173 } €@ 224
14 20 48 72 | 7 123 | AE 17+ } E1 22
15 21. | 49 73 | 7¢ 124 | AF 175 } EZ 226
16 22 4A 74 | 7D 12 BO 176 } E3 227
17 23.) | a4 75 | 7E 126 | E1 177 § Eé4 228
18 26 | 4cC 76 | 7F 127 } Bz 178 } ES 229
19 zs" | 4D 77 | se 128 | B3 179 § Eo 230
1A 26 4E 78 | B1 129 | B4 180 } E7 231
1B 2 4F 79 | 82 |} 130 | BS 181 } E8 232
1C 28. | se 80 | 83 131 |} Eo 182 } ES 233
) 29 51 81 | 84 132 } B7 183 } EA 234
1E 30 52 g2 | es 133 | 8 184 } ER 235
1F a1 53 83 | 8s 134 } B9 185 } EC 236
2 32 54 84 | 87 135 } Ba 186 } ED 237
21 33 55 8s | es 136 | EB 187 } EE z38
22 34 56 86 | 89 137 | BC 183 } EF 235
23 as 57 87 | 8a 138 } BD 189 } fFo 240
4 36 53 gs | sE 139 | EE 150 } F1 Zal
> 7 59 89 | &c 140 } BF | 191 r Fz 242
26 as 5A %2 | ep 141 | co 192 } F3 jﬁﬂ;
27 a9 SE 91 | eE 142 | c1 Q3 } Fs
2 0. | sc 92 | eF 143 | cz 194 § FS 245
29 41 5D 93 | 90 144 | c3 155 } Fs 246
2A 42 SE 94 | 91 145 | cs 196 } F7 47
2F 43 sF 95 2 146 | C5 197 |} fF8 248
2 44 60 95 | 93 147 | co 198 }| Fo 249
2D 45 61 97 | 94 148 | ¢c7 195 | Fa 2%0
% 46 b2 98 | 95 149 | c8 200 | FR 251
2 47 63 99 { 96 150 | c9 ze1 | Fc 252
30 48 b4 100 | 97 151 | ca 202 | FD 253
31 49 &5 101 | 98 152 | ce z0x } FE 54
3z 50 56 102 { 99 153 | cc 204 } FF 255
e 51 [ |
| PSSy P (R Ep—— | N WES—— —— P—— —
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APPENDIX D
SAMPLE RUN THROUGH

If you are like most programmers, you are very careful with your disks
— after all, you invest money in the materials, and time and effort in the
programs you store on them. Unfortunately, though, sometimes things just
go wrong. Like last night, just when you were so excited about applying the
finishing touches to your all-singing, all-dancing 48K arcade game — you
came home from a hard day, dumped your coat and boots, ran to your
computer, loaded your program, and ... and ...-got a 210 ERROR. Huh?
Oh, sure, | picked up the wrong disk — but, just to be sure ... B0 1
...grind ... grind ... grind ... grind ... pause ... 710 ERROR. What
gives? You go through 53 other disks and, in mounting panic, fail to find the
program you're looking for. No doubt about it now — the program WAS on
the first disk. You realize that without a listing or backup, you have only one
alternative — rack your brain and try to remember what it was that you
spent 192 hours and 43 minutes typing and editing. You contemplate
suicide, but that seems just a tad melodramatic. Instead, you just sob. ...

Sound familiar? Well, just hold on a sec! DISKEY might be able to
help. Sure, maybe parts of your program are lost, but you’ve got nothing to
lose by trying. And maybe you’ll be able to recover enough data to
sufficiently refresh your memory so that you can recreate the program. It
just may be that the program is completely intact, but your directory is
fried. (You should be so luckyl)

For the sake of simplicity, let’s assume that one or two files have
mysteriously disappeared from your directory, as is the case with the
BACKUP copy you have made of DISKEY. We'll use this backup for the
rest of this appendix, and you should now have the disk in Drive 0 and the
main menu on the screen. Be sure you have a copy of each chart in
Appendic C — we’ll be using these to log pertinent data.

Step One

Select option [] at the menu. We'll take a look at the map of the disk to
isolate any faulty sectors, if there are any. Since this is a brand spanking
new program, and you have only made one backup, there should be no
problem with the Disk Map — that is, your screen should display a 35 x 18
rectangle of yellow blocks. If, however, you have any other indications at
all, respond by pressing (8, if necessary. (In this case, the presence of blue,
green, or red blocks would probably indicate that your disk was flawed to
begin with or that your drive is incorrectly tuned. See the main text for
details.)

ULTRA UTILITY SERIES




If the Directory had been fried as | suggested at the start of this
exercise, the map would likely show one or more blue blocks on Track 17,
starting at Sector 2. We would normally log these sectors, and any others,
as being unreadable. Since this is not the case in this example, just note in
column 4 of Chart #1 that ALL of the disk is readable.

Step Two

No matter what kind of problem you may have with your disk, you
should always examine the Directory track whenever possible. If it is intact,
even if only in part, you will save a lot of time in the reconstruction process
if you use whatever information is available.

To simplify things for yourself, | recommend that you take a printout
(from the EXAMINE / EDIT DISK routine) of each sector on Track #17 that
contains readable information, starting with Sector #2. Keep the printout(s)
handy for use later.

Step Three

The next thing to do is to determine where all data is located on the
disk. We will do this by a logical search sequence. Since BASIC organizes
all files to begin in the first sector of a granule, it can be assumed that we
need only search these sectors (Sectors #1 and #10 in each Track) to
positively determine whether or not that granule contains data.

From the menu, select option B, Drive 0, Track #0 and press [{J{{J]
when ready. The display will show a block of orange, indicating an empty
granule. (Remember, this is only true if we're talking about ““normal”
BASIC files — there's no reason why some smart-alec programmer can't
store pertinent data in, say, Track 32/ Sector 17 — but, in this example,
you can trust mel) Use the down arrow to page through even-numbered
granules (Sector #1 on each Track) until something other than an orange
block appears on the screen. For this dlsk orange blocks will continue to
show up until Track #16.

Continue paging until you reach Track #34, noting which tracks
contain data and which do not. When you're finished the first pass, you will
have recorded Tracks 16, 18, 32, 33, and 34 as bearing data. (Remember,
Track #17 will come up empty in this sequence because BASIC does not
use Sector #1. In any event, Track #17 does not constitute part of a
granule.)

Now use the right arrow to move over to Sector #10, and use the up
arrow to page backwards through the odd-numbered granules (Sector #10
on each track) until you return to Track #0. Remember to note again which
granules contain data. When you are done, you will have logged Tracks 34,

33, 32, and 16.
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The information we have gathered so far indicates that data is
contained in Granules #32 to #34 inclusive, as well as #62 to #67 inclusive. If
you examine your printouts from the Directory Track, you will see that the
File Allocation Table appears to be rather full. This is because the File
Allocation Table for this disk has been severly modified to prevent
accidental writing on the disk. In actual fact, the directory entry for
“MASTER/BAS" requires only one granule, #32. It would be logical to

- assume that the data for the “missing’’ file(s) is contained in Granules #33
and #34 (you can safely ignore Granules #62 to #67 for this exercise.) You
can and should verify this information by performing a detailed analysis of
Tracks #16 and #18, to find out exactly which sectors belong to each file.
Chart #1 should look as follows:

Condition of Track-Sector Combinations

R T e e —— :

H Track(s) H Sector(s) H Data (Y/N) t Readable
: ¢! (Grans Pelow) @ ] (Y/N)
Tl S —— S S S —— [ —
| 2o - 15 : All : No H Yes :
~e 2 (6 - 31) :
: 16 £ S1 : Yes : Yes :
: : (32) H H
H 146 H S10 - S14 : Yes : Yes :
: H (33) t $ H
: 17 (Dir) : S1 - §18 ! Yes (52 & S3) : Yes :
H : H ’ ] :
: 18 H S1 - Sé : Yes g Yes
H (34) H
19 - 34 : All : No H Yes
: (35 - 67) H ]

——————— —— - - -
1 - —— — ——————————————— ] ————— ———— ——— v — 8 o o o s s . s i s e e &

In our example, you can get away with using data in the directory to
help you determine which files are stored where. Whenever this is possible,
do it! In many cases, however, you will find that the directory itself has
been obliterated, and, as a result, you must page through the disk manually
in order to determine the necessary information required to reconstruct the
directory. In order to make this exercise more interesting, the “missing”’
files have not only been KlLLed, but all references to them in the directory
have been eliminated as well. This will require you to go through the disk
and find the data.

Step Four

If the disk you're working on happens to contain a number of
unreadable sectors, the next step would be to transfer all GOOD data to a
new, formatted disk. You would do this using the COPY function as well as
the [JJrite subroutine in the EXAMINE/EDIT DISK function. You have all
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the necessary information for transfer in chart #1. In our example, this is not
required, but you are welcome to do it if you want the practice.

Anytime data transfer is necessary, do it in a logical sequence of steps.
COPY all good tracks first, keeping in mind that the Start and End Track
values you enter will be considered to be inclusive. When this is done, you
can transfer individual sectors from any track which is not totally readable
by first READing the sector from the faulty disk, placing your good disk in
the SAME drive, and [Jfiting the data back to the same place on the new
disk. Repeat this process as often as necessary until all good sectors have
been transferred. If, for example, Track 17/ Sector 2 was unreadable, you
would use the COPY function to transfer track 0 to 16 inclusive and repeat
the procedure for tracks 18 to 34 inclusive. Then you would use the
EXAMINE/ EDIT DISK function to transfer all readable sectors from Track
7.

NOTE: It is (obviously) not necessary to transfer Tracks or Sectors
which are known to be completely empty. This would be an unnecessary
waste of time.

Step Five

Now that our data is transferred to a new disk, we can go through the
process of reconstructing the directory. This is a fairly easy task, all things
considered. If you've faithfully gone through Appendix B, you shouid have
a pretty good idea of how to identify files by looking at the sectors where
they are stored. Put the good disk into drive 0 and we’re ready to go.

The data for one of our three files is displayed quite clearly in the
printouts we obtained earlier. If you wish, you can enter the data into Chart
#2, but you can save yourself some time if you enter it directly into Chart #3.
File #1 is a BASIC program stored in Binary, starting and ending in Granule
#32 (only one Sector is used), and the last sector of the file contains only
109 (60 Hex) bytes of data.

When you enter this data into Chart #3, apply the filenames “A1”, (and
“A2" and “A3"’ as new data becomes available), as this is the name the
computer will assign. Now you can examine Tracks #16 and #18, containing
our "‘stray”’ files.

Look at Track 16/ Sector 10 carefully. Flip back and forth between
Graphic and Hex Display if you wish. Note that the first byte in the sector is
FF Hex. We know from Appendix B that this could indicate the start of a
BASIC Program stored in Binary format. Is this the case? If it were your
own program, you'd have little difficulty answering that question, but since
it was written by someone else, you have to do some deductive reasoning.
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Press [{ to enter the Edit mode and move the cursor around. Pay particular
-attention to the characters that precede the @’ symbols (which could
indicate the presence of a “PRINT’’ statement). Note the Hex value of the
character just to the left — 87 Hex. Doesn’t mean much, does it? But look
at the BASIC Token Chart in Appendix C and see if you can find 87 Hex . ..
there it isl A PRINT statement for sure. Still not satisfied? EgJt from Edit
mode and move through sectors until you find one that has a number in it
that looks suspiciously like a line number. Now think — what BASIC
statement(s) can precede a line number? How about GOTO, GOSUB,
THEN, or ELSE? Check them out the same way you checked out the PRINT
statement. -

One more piece of information is important to us — how many bytes of
the last sector are part of the file? Well, first we have to find the end of the
file, which just happens to be Sector #14. This we know because, having
diligently checked out the disk, we noticed that there was data in Sector
#14 but nothing in Sector #15. So Sector #14 is the end of this file. We
know from Appendix B that the end of a BASIC-Binary program file can be
detected by the presence of a triple zero marker (*‘000"’). But what happens
if, for some reason, this marker exists more than once? This is not likely, but
it is possible, especially if a new, shorter program has overwritten an older,
longer one — always look for the marker that’s closest to the beginning of
the file. If you look at Sector #14, you will see this ““000"" marker (it will
appear as 3 inverse video ‘@’ symbols) on the 4th line from the top of the
display. To be sure it's the right one, put your finger on the 3rd “@"’ and,
using the left and right arrows, flip back and forth between Sector #13 (the
second last sector) and Sector #14 (the last sector). You will notice as you
do this that only the data to the right of and below your finger will change,
indicating that the byte beneath your finger is, in fact, the last byte in the
file. Here's what happened: when the computer writes a file to disk, it sends
256 bytes at a time to its write buffer, and writes the data to the appropriate
sector. As each sector is written, new data over-writes old data in the write
buffer. After the second last sector has been written, the remaining part of
the file may not fill the entire write buffer, so, whatever was in the buffer
before will not be completely replaced. But the entire buffer is sent to the
disk anyway, even though the last few bytes of the last sector may be
“garbage’. For this reason, the computer must keep track of how many
bytes of the last sector are actual data.

Using this method you can easily count the number of bytes in the last
sector of the file. Our first “missing” file then, is a BASIC program stored in
Binary, starting and ending in Granule #33, occupying 5 sectors of the
granule, and there are 99 bytes in the last sector. Make the appropriate
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entries in Chart #2 and proceed in the same fashion for the other “missing”’
file in Track 18/ Sector 1. This file, you will quickly see, is also a BASIC
program, but this time it's stored in ASCII. I'll leave it to you to determine
the correct parameters to enter in Chart #2.

Chart #2 should now look like the following:

Track-Sector Data

e ————— R e ——— f————i= s - f———— f———— H
tTrack(s) tSector(s) tGranule # tFile:File:Format :Gran :BILS :

: ' 4 : tName:Type: (A/E) :Pos’n: H
t 16 81 (e 32 1 Al tBAS t Bin iLast f 109 3
¢ 16 1510-514(5): 33t AZ 1BAS t Bin iLast t 99 i
1 18 181 86 &)f 27 .8 77 €171 & 277 47777 3 777 ¢
f———————— e —————— P —————— R Bt B e $

The number in parentheses in column 2 represents the number of
sectors in the last granule. Column 7 is provided so that when you transfer
information to Chart #3, you can easily list granule numbers in chonological
order. Notice that entries are made in this chart in order by increasing track
numbers, but that filenames are determined according to the way in which
BASIC normally organizes files. Remember, BASIC will always strive to
enter new files as close as possible to the directory track. If you run into
problems with a disk that has many files on it, keep this tendency in mind —
it will make the reconstruction process much easier.

Step Six

Now that all our data is compiled in Chart #2, it is easy to transfer the
information to Chart #3. Chart #2 is organized to facilitate looking through
the disk in sequence by track number, while Chart #3 is organized to
facilitate data entry in the RECONSTRUCT DIRECTORY function. When
the data is transposed, Chart #3 should look as follows:

Assumed Layout of Directory

tFile Name: Flle Type: Storage ! Granules Used : Sectors 'BILS

g g t Format : (Chronological):Last Gran:

: Al tPAS Prog: Bimary (32 i 1 :00sD:
e 21+ 221 & 221 amr 2 1n7708
i A3 tBAS Pros: Ascll s34 : & 005

ULTRA UTILITY SERIES




Step Seven

Now it is a simple case of entering known data into the RECON-
STRUCT DIRECTORY routine of the DISKEY program. This | will leave to
you as an exercise. After you have rebuilt the directory, remember to use
the information in column #6 of Chart #3 to correct the Bytes In Last sector
as reflected in bytes 14 and 15 in each directory entry. Use the
EXAMINE/EDIT DISK function and to enter the data in Hex
notation. . :

Step Eight

After all the data have been correctly entered, the only thing that
remains is to verify that it was correctly written to the disk. Use the
EXAMINE function to look at Track #17, Sector #2 and #3, to satisfy
yourself that everything is correct. If it is, then EJt the program as
described in the main text and RENAME the files as follows:

A1/BAS ———) MASTER/BAS
A2/BAS ——-—)> PROGSEL1/BAS
A3/BAS ——-—> - PROGSEL2/BAS

“PROGSEL1” and “PROGSEL2" represent the same program, stored in
different formats. Their function is quite simple — they allow you to select
and execute any program on your disk just by pressing a button on the
keyboard. Try one of them — you may want to keep a copy on each of your
disks — and you'll find that they are very easy to use.

Summary

Any disk that starts giving you trouble can be taken through these
eight steps. There are no guarantees that your data will be saved, but at the
very least you now have a route to follow. Good luck, and have funl
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APPENDIX E
SAMPLE PRINTOUTS

A. Track /Sector Printout

In this type of printout, the ASCIl representations of all hex bytes
greater than 7F have been normalized so that bit #7 is cleared to zero. This
ensures that all graphics characters are converted to “‘printable’” data. After
this conversion, any character that remains unprintable is represented by a

C1 C1 C1 C1
€1 C1 C1 Ci
C1 C1 C1 C}
€1 C1 C1 C1

DRIVE @/TRACK

17/SECTOR @3
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B. .Directory Printout.

In this type of printout, the number of free granules is determined not
by an examination of the File Allocation Table (which is how BASIC does
it), but rather by counting the number of granules occupied by each
directory entry and subtracting the total from 68. This procedure will
produce correct results for any standard disk, but if the disk has actually
been filled by non-standard means (as was done with the DISKEY master
disk), this will produce erroneous results.

DISKETTE DIRECTORY FOR:  <(((DISKEY>»> & <<(CCDIAG)>>’
MASTER BAS 0B 01 BASIC PROGRAM/BINARY FORMAT
FREE SPACE REMAINING: 67 GRANULES
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CCDIAG FUNCTIONS
ROM TEST

This simple test calculates a two-byte checksum for the ROM selected.
(The checksum is a running total of the contents of each memory location
in the ROM.) As the checksum is being determined, it will be displayed (in
hexadecimal) and continually updated on the screen.

The values displayed as “CHECKSUM SHOULD BE: $xxxx" are based
on known values for BASIC 1.1, EXTENDED BASIC 1.0, and DISK BASIC
1.0.

Once the selected test is complete, press [{1L{I] to return to the sub-
menu. To perform another test, simply press another key, or press to
return to the main menu.

RAM TEST

This test checks all RAM addresses from 0 to the end of 16K or 32K
memory, including the area occupied by the program. It does this by writing
all possible values from 0 to 255 into each location, checking to ensure that
the data is correctly stored there and then restoring the original contents.
As this process takes place, the screen will display the current address
being checked.

Once the check is complete, a message will be displayed indicating the
status of your RAM. If any bad addresses are detected, the message wiill
indicate the first bad address and list the individual bits which are at fault.
This will enable you to replace a specific bad chip, instead of the entire
RAM.

The key is inactive during this test. If you must halt the test for
any reason, you can do so by pressing the button. However, AVOID
doing this while the displayed address is between $1000 and $2600, as you
may cause part of the program to be changed. This could have disastrous
results later on.

KEYBOARD TEST

Selection of this test will cause a keyboard matrix to be displayed on
the screen. Each time a key or a combination of keys is pressed, a blue
square will cover the appropriate spot on the matrix. Provision is made for
testing the joystick buttons as well. The matrix will remain on the screen
until a 10-second delay between keypresses occurs, after which you will be
returned to the main menu.
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JOYSTICK TEST

This test uses a green 128 x 64 graphic screen, split into 2 vertical
halves — the left side for the left joystick, and the right side for the right
joystick. As the joystick is moved around, a red dot appears on the screen in
the appropriate position. Holding down the firing button during this
movement will cause dots to be erased.

The [IZI] key will erase the entire screen, and the key will return
you to the main menu.

PRINTER TEST

This test has two distinct functions. First is the status check which
allows testing of the computer’s ability to detect a READY/NOT READY
condition for various printer states. Try this test with power ON/OFF,
printer ONLINE/OFFLINE, RESTART/RESET, and printer OUT OF
PAPER. When done, press to return to the sub-menu.

The second test assumes that the printer is an 80-column device, and
sends 10 lines of standard characters at the selected baud rate. (Note that
pressing [{I1{3] will cause 600 baud to be selected.) When complete, you will
be automatically returned to the sub-menu. Press to return to the
main menu.

CASSETTE TEST

This test first writes data to the tape and then reads it back to ensure it
was written properly, and can be completed simply by following the
directions on the screen. Possible errors include:

I. CHECKSUM ERROR — data as read are not the same as were

written;

Il. MEMORY ERROR — data are correct on tape but will not store
properly in memory, indicating possible
bad RAM;

Ill. LOST DATA ERROR — data were written correctly and read
correctly into good RAM, but are no
longer the same as originally written,
indicating either intermittently bad RAM,
or the original checksum was incorrectly
calculated.

You can exit this function by pressing [LJILI] any time the flashing
cursor appears.
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DISK TEST

This is a four step test that checks the ability of the specified drive to
read, write and smoothly operate the stepping motor. Press at the
sub-menu to quit.

A. Full Test

This part of the test checks all of the functions at once by calling each
of the other subroutines. First, you are asked to place an UNFORMATTED
disk in the specified drive. Strictly speaking the disk need not be
unformatted, but be aware that this routine re-initializes (and erases) the
disk, in exactly the same way as the DSKINI command works. This tests
the controller’s ability to write and then read all track information, including
system data. It also confirms that the drive speed is within allowable limits.
Once this part of the test is complete, the read/write/verify check is
performed, followed by the stepping motor check.

B. Stepping Motor Test

This subroutine and those that follow will prompt you to put a
FORMATTED disk in the specified drive. (The prompt will NOT be present if
you are doing the full test.) This part checks rapid motion of the stepping
motor, and will do 10 passes consisting of stepping from track 0 to track 34
and back again.

An error condition during this test could be caused by any of the
following:
I. Dirty contacts between the computer and the drive;
Il. A bad stepping motor;
ll. The read/write head snagging the disk itself, due to close
proximity to the disk surface, resulting in uneven wear on the

head.
C. Read Test

This subroutine requires a formatted disk and will read only the data
(not system information) from each sector of each track. An error condition
during this test could indicate any of the followmg

|I. Dirty contacts;

Il. Dirty or misaligned read-write head;

lll. Incorrect or fluctuating drive speed;

IV. Slipping pulley band, caused by dirt;

V. A stepping motor problem;

VI. A faulty disk.
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D. Write Test

The write test, which also requires a formatted disk, will first read the
data from each sector of each track, write the same data back to the same
sectors, and then read it again to verify that it was written correctly. Any
error condition can be caused by the problems listed in the ““Read Test”
section.

NOTE: For further information on the care of disks and drives, refer to
page 13.

VIDEO TEST

This test consists of two parts, which are selected from the submenu.
Press (LIZL] to return to the main menu.

A. Color Adjustment

Use this test to adjust the brightness, contrast, color intensity, and tint
of your color monitor. The screen displays 8 vertical color bars which can be
moved left or right by means of the arrow keys for fine-tuning purposes.
Press to invert the test pattern. Press to return to the sub-
menu.

B. Graphics Check

This is an interactive test that allows you not only to test the various
graphic modes, but also to experiment with them. At the start, the screen
will display a standard text screen with inverse video @’ symbols filling
the entire screen. A flashing cursor will appear in the upper left corner.
Several keys have been implemented to allow changes from one mode to
another. All keys incorporate automatic repeat.

/ — Increase or decrease the 3-bit graphic mode value.

/ — Increase or decrease the 8-bit color set select value.

B/ — Increase or decrease the ASCII/Graphic value of the
vertical line of characters beneath the cursor.

P — Send the current graphic mode and color set
information to the printer (at the last selected baud
rate).

— Fill the entire screen with the character under the
cursor.

— Move the cursor one position to the right and
wraparound to the start if at the end of the top line.

BREAK — Return to the sub-menu.
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NOTE: 1. If you have only 16K, some of the graphic modes may produce
garbage at the bottom of the screen.
2. Regardless of which screen is displayed, you can identify
different graphic modes by the size and type of cursor being
displayed. (In some modes, you may see two distinct cursors).
3. There are 8 different graphic modes and 32 different color/
screen types, for a total of 256 different graphic combinations
(some of which require as much as 9K RAMI)

SOUND TEST

This is another interactive test that allows you to experiment while
confirming that your digital/analog converter works properly. The basis of
the routine is quite simple.

SOUND LDA #$3F
STA $FF23 ENABLE SOUND
SNDO1 LDA BASE GET STARTING VALUE
SND02 ORA #2 KEEP PRINTER QUIET
STA $FF20 MAKE A NOISE
LDB DURATN GET NOTE TIMER
SNDO3 DECB COUNTDOWN
BNE SNDO3 LOOP TILL DONE
ADDA MOD ADD IN MODULATION
BRA SNDO02°  AND KEEP LOOPING

It is actually quite a bit more complex than this, but it gives you the
idea of how sound is created. The variables BASE, DURATN, and MOD are
constantly displayed on the screen, both in hexadecimal and in ASCII. You
can use the following keys (with repeat) to change their values (initially set
to 80 Hex).

/ — Increment/decrement the BASE VALUE variable.

/I — Rotate all variables upward/downward one position.
>/€ — Increment/decrement the DURATION variable.

/ — Increment/decrement the MODULATION variable.

/ @ — Increment/decrement ALL 3 variables.

JLERIL — Complement (invert) all values.

BREAK — Return to main menu.

NOTE: No sound (except a low-volume clicking) will occur while any key is
depressed.
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