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PREFACE 

The contents of this manual have been revised 
to reflect the changes in t.he new Super Utility 
Plus Version 3.0. Several new routines have been 
added, and others hav(l be(ln recoded for greator 
efficiency or to eliminate problems. This manual 
should therefore be used wit.It SU+ 3.0 only. 

This manual will attempt to provide t.he 
assembly language programmer with information 
needed to interface programs with Super-Utility 
Plus. This is not a tutorial on machine language 
programming, and a basic understanding of the 
THSHO microcomputer and assembly language prog
ramming is assumed. Super-Utility Plus has the 
r:apability to access most devices curnmlly avail
able on the Model [ and Ill. With t.his manual, 
routines not available in SU+ may be implemented 
by the user. This manual contains examples in tho 
back of routines that may be added to tho SU+ 
program. 

This manual does not contain source code for 
SU+, nor arc specific details revealed about the 
intimate workings of the 1,rogram. What will be 
covered in this manual is an explanation of the 
system labds and entry points available in SU+. 
When the label points to an entry point of a 
complex function of SU I, only the function of the 
routine is desr:ribcd. Thus, Urn entire sequence for 
"Jfoiplav Uisk S<:dors" is not given, but just t.hat it 
is the entry point for th1'.1t complex routine. All 
subrout.ines throughout the program Ht(? ,lefirwd 
and docmnenled however. Whon one subrout.ine 
calls mwtlwr, that link will usually be shown. 
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Throughout this manual, the following notations 
will apply: 

First, the name of the ]abel is shown, prece
ded by an @ symbol. The corresponding addresses 
for these labels may be found in the symbol table 
at the back of the manual. Note that there are 
separate symbol tables for Model I and Model III. 

Then a brief description of the function of the 
routine is given. 

Then, if applicable, the Entry and Exit condi
tions are given. [f this is an entry point to a 
complex routine, only the routine itself is men
tioned. Only CPU registers that are involved in the 
routine itself are mentioned. Both the entry and 
exit conditions are listed. If a register(s) is NOT 
mentioned in a routine, it is implied that it is NOT 
USED, or that it is NOT CHANGED. Most of the 
routines wHJ preserve as many registers as possible 
so that parameters contained elsewhere are not 
disturbed. 

If a register or label is shown surrounded by 
parentheses, then THE CONTENTS of that regis
ter /label is implied. Thus, UIL) means the con
tents of the address pointed to by HL. J.f 
HL=4000H. and the byte at 4000H=0AH, then 
(HL)=0AH. 

If the symbol => appears after a register pair 
or label, then the registers/label POINTS TO an 
address in memory. Thus if HL=>@BUFI•ER. then 
HL points to a buffer to be used. 

If the symbol = appears after a register or 
label. then that register/label EQUALS the para
meter. Thus, if A=drive, then the Accumulator must 
contain the drive number to he used. 
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A sample printout of the addresses of the la
bels in the current version of SU+ (3.0) are given 
on the following page. If you have an older ver
sion, or none at all, please read ahead to 'order / 
upgrade information'. 
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SU+ T8CH MANUAL· SOME DOS NOTES 

by Pete Carr 

Back in the old pre-Newdos. pre-double density, 
pre-Model III days there was no TRS-80 DOS 
compatibility problem. At that time Model I 
TRSDOS was the only TRS-80 DOS. All the DOS's 
that have followed made a point to follow 
TRSDOS's lead as far as diskette structure, direc• 
tory organization, for the sake of compatibility. So 
when the first version of Super Utility was 
released it was easy for it to be compatible with 
A[,L the DOS's because ALL DOS's were compa
tible! 

But those were easier, less compJicatcd times. 
With the advent of the TRS-80 Model III and 
various Double Density boards for the Model I, 
there can hardly be any so called TRSDOS-COM
PATIBLE, standard format; because TRSDOS itself 
is changing so much. Nowadays when someone says 
they are TRSDOS compatible you could ask, "Which 
TRSDOS are you talking about?" Most of the new 
DOS's work in a very similar fashion to the first 
Model I TRSDOS. But, because Tandy has been 
changing TRSl)OS so much lately there has really 
been no reason, nor would it make any sense, to 
attempt to play follow the leader anymore. So this 
has actually freed other DOS authors to pursue 
different roads that allow them to implement more 
powerful features. This is good and bad. It is 
good, because it allows DOS authors to apply a 
very creative approach to writing a DOS. They 
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don't have lo worry about their product being 
EXACTLY compatible with TRSDOS anymore thus 
can write without being constricted by that 
thought in mind. The result of this is that we are 
able to have very powerful systems on a TRS-80 
with features like double density that once were 
thought only feasible on a much bigger computer. 
Kind of a freeing of the programmers from forced 
conformity, if you will. Of course the bad part is 
the lack of compatibility between the DOS's. Thus 
it. seems to be getting harder to write a program 
that will run on all DOS's. 

With this reality in mind tho new Super Utility 
Plus has made it easy to work on any of the ma.ior 
DOS's, and the disk formatt.cd by them, by its 
CONFIG feature. I will try to give an overview of 
the popular DOS's. There is no reason lo go into 
minute details that you can read for yourself in 
the l>OS's manual. I will not cover the basic 
features of the DOS's, but only some of the 
physical ways in which they differ. Somo DOS's arc 
not being supported on the market anymore or are 
so obscure that I won't cover much if anything 
about those that fit this category. We'll start 
wit.h a quick overview of the Floppy Disk 
Controllers used in tho TRS-80. 

1. FLOPPY DISK CONTROLLERS (FDC) 

Thero arc mainly three different FDC's, that for 
different purposes, are being used in the TRS-80 
Model I and Ill al this lime. An FDC is actually a 
HOM (read only memory, program that can be 
accessed by a programmer to perform certain 
functions pertaining to the floppy disk. These 
functions include writing "Data Address Marks", 
Head Stepping and various other needed functions 
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of controlling your floppy disk. It depends on 
which machine (I or III) and if you have one of 
the available Double Density boards installed 
(Model I) as. to which ones apply to you. 

Model I. 

The stock Model I comes with a 1771 FDC. 
This controller can read/write up to four different 
"Data Address Marks". 

These can be grouped as: 

1. Standard 
2. Read Protected 
3. Deleted Data 
4. User Defined 

Double Density Model I 

When you install one of the available Double 
Density boards you then have two FDC's in your 
Model I. Along with the 1771 FDC you now have a 
1791 FDC which gives the Model I the capability 
of reading/writing all the DATA ADDRESS MARKS 
along with reading/writing double density. 

Model III 

The Model Ill comes with a 1793 FDC. This 
controller can read/write double and single den
sity. It recognizes "Read Protected" and "Standard 
Data" BOTH as "Standard Data". Likewise, it also 
recognizes "Deleted Data" and "User Defined" as 
"Read Protected". Furthermore, it is only capable 
of writing the "Standard Data" and "Read Protect" 
marks which would be recognized in a Mod I as 
"Standard" and "Deleted Data". Due to the 
differences in data address mark recognition, some 
authors of the current DOS's are using the "User 
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Defined" address mark on the directory track on 
Mod I single density diskettes so that it may be 
detected directly on the Mod HI with no 
conversion. 

Thero arc a couple of other FDC's sometimes 
used with the TRS-80 that are a little different 
(LX80 uses a (tu.ii) but the affects they have on 
compatibility for the most part are very small. 

2. THB DISK OPERATING SYSTBMS. 

Super Utility+ DOS Config parameters 

1. TS : 
2. TD: 
3. LS : 

4. LlD: 

5. LO: 

6. DS: 

7. DID: 

8. DD: 

9. MS: 

10. MlD : 

11. MD: 

12. BD: 

13. NS : 

Single Density • Non-Ldos 
Model III TRSDOS 
Model I or Ill Single Density 
LOOS 
Model I Double Density J.,DOS 
with SOLE track 
Model I or HI Double Density 
l,DOS 
Model I or Ill Single Density 
DOSPLUS 
Model I Double Density DOSPLUS 
System disks 
Model I/Ill Double Density DOS
Pl,US 
Model 1/111 Single Density MUL
Tl l>OS 
Model I Double Density MULTI
DOS System disks 
Model I/Ill Double Density MUL
TIIJOS 
Model l Double Density DOUBLR
DOS 
Model I/Ill Single Density NEW
DOS/80 V2 
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14. NlD 

15. ND 

Super Utility Plus 3.0 

Model I Double 
DO8/80 V2 with 
versed density 

Density NEW
Track O re-

Model I/Ill Double Density NEW
DOS/80 V2 

•NOTE: We will use TRSDOS 2.3 for the Mo
del I as our model DOS. A difference is that most 
the other DOS's allow more than 35 tracks which 
could put the directory track in a different 
location than 17 (llH). They also give you the 
option of Double Density, with the appropriate 
hardware, which has 18 sectors per track instead 
of 10. NEWDOS80 V2 and Percom's DOUBLEDOS 
do operate quite differently concerning the track 
sector format which will be discussed in the 
NEWDOS80 section. Model HI TRSDOS 1.3 also 
operates different)y which will be discussed in its 
section. 

TRSDOS 2.3 

Model I TRSDOS uses a single density, 35 
track, 10 sectors to the track, 256 bytes per 
sector, configuration. This DOS was written to be 
used with the FDC 1771. 

PHYSICAL STORAGE INFORMATION: 

THE DIRECTORY: Location - Trk 17 (1110 

Sector O • Granule Allocation Table • GAT 

The first sector contains the Granule Alloca
tion Table (GAT) information. This tells the ope
rating system which granules are allocated to files 
or locked out and wh(ch ones are free to use. (One 
GRANULE ,~ 5 sectors. 2 granules ~· 1 track). This 
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sector also contains the disk master password, disk 
name, date and the AUTO command. The first 35 
bytes contain information for each of the 35 
tracks. In each of these 35 bytes is a HEX number 
representing allocation info about that track. 

Their meaning follows: 

FC - track empty 
FF •= t.rack full. 
FE = first 5 sectors available 
FD·= last 5 sectors available 

The track lockout bytes start at byte GOH. If a 
track is locked out for some reason (unformat
table), let's say track 8, then byte 68H will con
tain an FFH. If the track is available for system 
uso it will contain an FCH. Depending on which 
DOS and TRS-80 Model you have, you could no
tice that its GAT uses a set of different HEX 
bytes than the ones mentioned above, but the idea 
will still carry through. 

Sector 1 - Hash Index Table - HIT 

The Hash Index Table contains a one byte code 
(hash codeJ for each file stored in the directory. 
The location of the hash code points to where a 
file is localed in the directory sectors. They are 
grouped into eight sections, one for every file 
storage sector in the directory. Since the first two 
sectors of the directory contain the GAT and HIT 
tables, that leaves only eight sectors left (single 
density) for the actual file information. 
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Sectors 2 to 9 File Primary Directory Entries 
(FPDE) 
File Extension Directory Entries 
(FXDE) 

These sectors contain the actual directory 
information concerning the file names, attributes, 
passwords, size, end of file, etc. Each file (FPDE) 
is allowed 32 bytes for this information unless it 
needs more room for an extension to that file. An 
extension is used when a file can't be stored in a 
physically contiguous manner on the diskette. If a 
file needs more than 4 extensions to be written 
to the diskette a File Extension Directory Entry 
(FXDE) is created. TRSDOS 2.3 will allow as many 
extensions to a file as there is free disk space. 
Model III TRSDOS works somewhat differently 
concerning these file extensions which will be 
discussed later. 

Most of the other DOS's allocate their direc
tory information very similar to TRSDOS 2.3. 
except for the obvious track and density diff e
rences. 

DOSPLUS and l,DOS single density conform to 
the first TRSDOS format, but of course, its double 
density and Model III versions do differ where 
applicable. They use the term cylinder instead of 
track because of their doublesided and hard disk 
capabilities. Instead of 10 sectors per track the 
Model III and double density versions of l}QSPLUS 
and I.DOS contain 18 sectors per cylinder (track), 
6 sectors per granule, with 3 granules per cylinder 
(track). 
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NBWDOS80 V2 

Apparat's latest DOS has defined a new way of 
handling disk allocation. It uses a "disk relative 
sector" technique instead of using the real physical 
track sectors. This is the reason for the new term 
LUMP. The bytes in the GAT sector from 00 to 
BFII correspond lo a J.,UMP instead of a track, so 
granules per lump· is used instead of granules per 
track. NBWDOS80 V2 single density, uses 5 sectors 
per Granule, (more with double density) BUT can 
have 2 lo 8 granules per LUMP. This allows the 
GRANS to span disk tracks, starting on one track 
and ending on another. According to Apparat, this 
maximizes the number of sectors per track while 
keeping a normal directory track format. 
NBWDOS80 V2 also allows a Single or Double 
density Boot track which is the reason for SU+ 
having the NlD and ND Config params. · 

DOUBl,BDOS from Pe1·com also uses this "Disk 
relative sector" technique like NEWDOS80. It does 
not have the capabilities of NBWDOS80 in defi
ning how many granules to use per LUMP or de
fining which density the BOOT shall be; but its 
physical way of handling the disk is similar. Thus, 
it needs only one SU-t· Config param which is BU. 

T.~SDOS 1.3 · Model III 

This DOS uses a different way of defining its 
directory and physical sector format. It contains 18 
sectors per I.rack starting at sector 1 inst.cad of 
the usual starting point of 0. Its Granules are 3 
scclorii long for a total of 6 Granules per track. 
Its directory uses a 48 byt.e FPDE instead of the 
usual 32 byl.(?S. These extra bytes allow it to have 
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more extensions without creating an FXDE (file 
extended directory entry). Matter of fact Model III 
TRSDOS 1.3 does not use the FXDE procedure for 
allocating fUe extensions at all! As stated before 
all other DOS's will continue to create FXDE's 
until your disk is full. TRSDOS 1.3 will not do 
this, BUT you are allowed up to 13 extensions 
which should take care of all but the most unusual 
cases. A pretty good tradeoff for a cleaner and 
hopefully easier to manipulate directory, giving the 
DOS less chance for error! The other major 
difference is as mentioned above TRSDOS 1.3 
uses a sector offset of 1. This means that each 
track's sector starts at 1 instead of O like the 
other DOS's. Use the Super Utility + config param 
CTO, for TRSDOS 1.3. 
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@MODE 
C11rrnnl modify mode number base: (1 byle) 

@SECTOR 

0 HEX 
1 = Decimal 
2 Binary 
3 = Octal 
4 = Ascii 

Currm1l setting of LAST for sector number U 
byte). 

@TRAI{ 
Current setting of LAST for track number (1 

byte). 

@CURSOR 
C11rrm1t video cursor address (2 bytes). 

@EOFB 
End of file byte for current file (l byte). 

~JmFS 
End of file sector for current filu (2 bylus). 

@BOAS 
End . of allocation sector for current file (2 

bytes). 

@FREBG 
Free nranulns on current disk (2 byles). 

@FREEF 
Fren files on current disk ( I byte). 
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fCGRANS 
Holds number of grans to copy in copy files (2 

bytes,. 

CIADDRBSS 
Current address to be displayed (2 bytes,. Used 

by CISHOW. 

ODBFADDR 
Address to be used in jump to memory (2 

bytes). Defaults to @MENU. 

@FMTBUFF 
Address used by CIBUILD when formatting a 

track. 

@MIDMBM 
Address of the middle of the buffer area. Used 

by exchange disk sectors. 

ODIRSCNT 
Holds the sector count of the last directory 

read into memory. 

ODIRPAGB 
Holds the position in the directory of the 

current portion being displayed by kill/restore files. 
Only 8 sectors of data can be displayed at a time, 
and the byte here indicates the current 8 sector 
location. 

CITRUB 
The REAL track as it is read from the disk. 

Used by display disk sectors. 

@TYPB 
Indicates where the displayed data came from. 

1 = from display disk sectors 
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2 = from memory 
3 = from display file sectors 

@TOPMEM 
Holds the address of tho current top of memory 

+ 1. Normally contains OOOOH. 

@NUMTYPE 
Holds the baso of the last string where 

@V AI,UE was extracted. 

@RESULT 
Holds the non-masked result of the last disk 

1/0. 

@TEMPO 
Temporary stor,age area (2 bytes). 

@TEMP! 
Temporary storage area (2 bytes). 

@TEMP2 
Temporary storage area (2 bytes). 

@TEMP3 
Temporary storage area (2 bytes). 

@TEMP4 
Temporary storage area (2 bytes). 

@TEMPS 
Temporary storage area (2 bytes). 

@TBMPG 
Temporary storage area (2 bytes). 

@TBMP7 
Temporary storage area (2 bytes). 
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tTHMP8 
Temporary storage area (2 bytes). 

@NMIVBCT 
• '1 

Non-maskabfo return address for disk I/0. Used 
by Mod HI version only, unused in the Mod L 

Located at fixed address 4049H. 

@RBTNMI 
RETN instruction, normally, @NMIVECTR points 

here if there is no current disk I/O in progress. 
Not executed on the Mod I. 

@FLAGA 
System parameters flag. 

@FLAGB 

Bit 7 = set = DUAL currently ACTIVE 
Bit 6 = set = Highspeed clock is ON 
Bit 5 = set ~. Dual Flag ON 
Bit 4 = set = Task spooler de-activated 
Bit 3 ,= set = Extended ID marks ON 

Bit 2 = set = Replace 
string in string search 

Bit 1 = set = Alive OFF 
Bit O = set = Keyboard 
case reversal ON 

System parameter flag for printer (1 byte). 
Bit 7 = set = Graphics ENABLED 
Bit 6 =• set = Lower Case ENABLED 
Bit 5 = set "" MX80 graphics adjust 

ENABLED 
Bit 4 = set NO double density 

available 
= set = Linefeeds ENABLED 

set = Radio Shack Doubler 
Bit 3 
Bit 2 
Bit 1 
Bit O = 

unused 
set "~ Trace ON 
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@SDRIVE 
Binary drive number of current SOURCE drive. 

@DDRIVB 
Binary drive number of current DESTINATION 

drive. 

@KBYBRD 
Mask area used by keyboard driver (7 · bytes). 

@MFLAG 
Flag indicating if DISK MOUNT prompts are lo 

be issued. 

@DISPl 
Current DHCRYPT mode (1 byte). Will contain 

one of the following symbols: 
t = addition 

@DISP2 

- = subtraction 
I\= ANH 
0 - OR 
X - XOR 
S = SHIFT 
R = ROTATE 

Modifier byte of @DISPl U byte). 
If +, -, A, 0, or X. then this byte contains the 

value to be added, subtracted, etc. 
If S or R, then this byte contains L or R to 

indicate if shifts/rotates are f.,eft or Right. 

@DISP3 
Modifier byto of @DISP2 (1 byte). 
lf @DISPl contains S or R, then @DlSP2 

contains the direction, and this byte contains the 
number of Rotations/Shifts. 
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@COUNT 
Temporafy countdown storage (2 bytes). 

@INPUT 
1/0 buffer and work space when reading ID 

marks (10 bytes). 

@STRING 
Input buffer for keyboard (70 bytes). 

@STACK 
Stack area (backward for 266 bytes). 

@FILBDCB 
Device control block for filenames (16 bytes). 

@PASSWRD 
Ascii password storage area (8 bytes). 

@DCTO · @DCT7 
Drive Code Tables for 7 drives: 

+00 = physical track count. of disk 
+01 = relative track count of disk 
+02 = directory track 
+03 = current head location 
+04 = resident flags 

7 1 = software NOT IN 
SYSTEM 
6 l software WRITE 
PROTECTED 
5 &4 '" READ motor delay in l / 4 
secs 
3 &2 •= WRITE motor delay in 
l/4 secs 
1&0 ·~ disk drive step rate 

+05 resident flags 
7 ~" l current operation is 
WRITE 
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nos 

6 = ] = double step drive 
5 = 1 = active in multiple drive 
commands 
1 = 1 = auto disk detect next 
directory Access 
3 1 = attempt non-standard I/O 
2 = unused 
1 = 1 = read side 1 this access 
0 l ,~ double sided media 
available 

+06 dos relative flags 
7 = l = double density track 0 
6 = 1 ,~ double density disk 
5 = 1 = track O unavailable for 
file T/0 
4 l relative sectoring 
available 
3 l 
engaged 

relative sectoring 

2 l = directory DAM's reversed 
1 = starting sector track 0 
0 =, starting sector disk 

Hl7 ~, dos type (below) 
f08 ·~ highest: sect:or trnck 0 
+09 = highest sector disk 
+ l O ~~ snct:ors / granule 
• l 1 ~ granules / track 
tl2 = default length of dirnctory 

types: 
UNl<NOWN 00 u. UI, U3, us. un. urn. 

um. U3S, u:m 
THSJmS 01 '('\ Tl. TS, TIS 

02 TlD 
03 T:J, TH. T3ll 

1,IJOS 01 I,, J,l. LS, us, LJS 
05 l,J n 
OH 1,3, l,D, 1,3D 
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DOSPLUS 07 
08 
09 

MUI,TlDOS 10 
11* 
12 

NEWDOS 1~l 
14* 
15* 

DOUBLEDOS 16* 
EXTRA 17 

18 
19 
20 

Super Utility Plus 3.0 

D. D1. DS, IHS. D3S 
D1D 
D3, DD, D3D 
M. ML MS, MlS, M3S 
MlD 
M3, MD, M3D 
N, Nl, NS, NlS, N3S 
NlD 
N3, ND, N3D 
B, Bl, BD, BlD 
X, Xl, XS, X1S 
XlD 
X3S 
X3D 

(* indicates relative sectoring available) 

@DCTTBL 
Table of locations of each of the 8 DC'l"s 

@DISPLY (RST osm 
Video display driver. 
Entry: Data must immediately follow the 

CALL. 
Data terminates with OOH. 

Exit: Control passed to byte following 
terminator. 

@CONTRL 

ALL registers AND Flags are 
preserved. 

Video display driver for control bytes (less than 
20H). 

Entry: A = byte to display 
HL = cursor position 

5 = clear screen and 
draw border 
6 ~~ clear screen blank 
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7 ~" clear lower porUon 
of video only 
8 ~, backspace 
9 = center cursor on 

screen if left half. dse 
linofoed 

10 =• linefeed 
11 -~ upward linuf oed 
13 = linefeed 
29 = move cursor to 
beginning of line 
30 °~ beginning of line 
AND erase line 

Exit.: IIL = cursor posit.ion 

NOTE: (@CURSOR) is NOT updated. 

HINT: Jl is best. to display control codes via 
use of @DISPLY. To clear the screen, for example: 

HST 8 
DEFB 5 
DEFB 0 

;caH @lllSPLY 
;clear screen code 
; terminator 

This 
registers 
updato,l. 

routine only requires 3 bytes, AU, 
f@ClJHSOH) IS am preserved, and 

@GETSTR CRST 1011) 
f.et a string 
F.nl.ry: 
Exit: 

of characters from keyboard. 
B = maximum length of input 
B ·~ actual length of inpul 
C •= maximum length of input 
Ill, ·~> input string (~·@STHING) 
A ··· first character input 
Z NO characters input. 
(represents sl.ntus of B 
rngister) 
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fKBY 
Scan keyboard. 
Entry: NONE 
Exit: A = input character 

Z = NO character input (A = 0) 
NOTB: This call will perform the following 

functions: 
Repeating keys 
Upper/Lower case toggle with SHIFT 0 
Screen printer with SHIFT CLEAR 

There is NO keybounce delay with this call 
(very fast) 

@KIGO 
Scans 

repeat. 
Entry: 

keyboard for key, but keys WILL NOT 

NONE 
Exit: A = input key 

BC, DE, HL are destroyed 

NOTE: Calls should be preferably made to 
@KBY as all registers except A are preserved. 

fSCRBBNPRT 
Sends contents of video to the printer. 
Entry: NONE 
Exit: A = O 

Z flag set 
BC, DE, HL destroyed 

NOTE: Screenprinting is handled via @KEY, and 
registers are preserved. 

fKEYTABLB 
Lookup table for last row of k_eyboard (16 

bytes). 
Keys represented by this table in order: 

ENTER 
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@CKDUL 

SHIFT ENTEH 
CUsAH 
SHIFT CLEAR 
BREAK 
SIIIWI' BREAI{ 
UP ARROW 
SIIIFT UP ARROW 
DOWN ARROW 
SHIFT DOWN ARROW 
LEFT ARROW 
SJIIFT LBFT ARROW 
RIGHT ARROW 
SHIFT HIGHT AHROW 
SPACEBJ\R 
SHIFT SPACEBAR 

TBCH-23 

lf DUAL is ACTIVE, character sent t.o print.er 
buffer via @POUT. 

NOTE: This call is made by @DISPL Y to check 
for DUAL operat.ion. 

@DLON 
/\ call here copies bit 5 from @FLJ\GA to bit. 7. 
IJ DUAL is ON, but lNJ\CTIVE, it will be made 

ACTIVE. 

@DLOFF 
Will l>EACTIV ATB DUAL, but not turn it off. 
NOTH: @DLOFF is used whm1 the messag<,: 

Heading/Writing/Verifying Track x, Sector x 

is being displayed lo prevent t.he repeated 
nwssages from being sent to the printer. Thus if 
dual is ON, and a directory is being mad, for 
<ixample, I.he direcl.ory listing will be sent. t.o the 
printer, but not. the H8AUING messages. 
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@I)LON will reinstate DUAL if it was ON prior 
to @DLOFF. 

@SPOOL 
This is the printer spooler driver. It is called 

under interrupt service. If (@PRBUFF) is zero, then 
there are no characters in the buffer, and nothing 
is done. If there ARE characters in the buffer, the 
shift @ key is checked. If pressed then the buff er 
is emptied. 

@POUT 
Send 

spooled. 
Entry: 
Exit: 

a byte to the printer buffer to be 

A = character to be printed 
ALL registers AND Flag are 
preserved 

NOTE: This does not PRINT the byte. but 
merely inserts it i.nto the printer buff er to be 
printed later under interrupt service. If the buff er 
is FULL (400H bytes), then this routine will wait 
till space is available. 

@XRBAD 
Reverses status of IBM read, then jumps to 

@READNS. 
Entry/Exit: Same as @READNS 

@READNS 
Read a disk sector into a memory buff er. 
No SEEK operation is performed, so the drive 

head MUST be positioned ovnr the correct track. 
This routine will read a NON-STANDARD sector. 

Entry: D = Track 
E = Sector 
BC => Buffer 
(@DRIVE) = bit pattern for drive 
to he read 
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Exit: BC => Buffer+ 100h (set for next 
HEAD) 

@WHITENS 

HI... is destroyed 
Z = OJ{ 
NZ = Bad, error status in A 

Write a disk sector from memory buff er. 
Same as @RBAONS, but will WRITE a disk 

sector. 

@TREAD 
Reverses llw density of lhe drive, then jumps 

to @READ 

@READ 
Normal call to read a standard disk sector. 
llmHI is positioned to the correct track before 

the read operation is performed. 
Entry/Exit same as @READNS. 

@TWRITE 
Same as @THEAD, except sect.or is WRITTRN 

to the disk. 

@WRITE 
Normul call to write a standard disk sector. 
Seek operation is performed t.o posilion to 

correct track. 
Entry/Exit: same as @HBJ\DNS. 

NOTE: [n all lhe above Disk 1/0 routines, the 
register contents for Entry /Exit are the same. 
Normally, calls lo @HEAD and @WHITE will be 
used for standard diskeUes. J\ul.omnt.ic density 
recogniU011 can hn achieved as follows: 

CALL <!»HEAD ;attempt to read t.he sector 
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CALL NZ,@TRBAD ;if bad, try other density 
CALL NZ,@BADRD ;bad in both densities 
JP NZ,SUBMENU;abort function 

OFLIPDBN 
Reverses the density of drive. 
Entry: (@DRIV) = Binary drive number 
Exit: A is destroyed 

ORBADl 
Vector for @READ, perform SEEK operation. 

@RBAD1S 
Vector for @READNS, SEEK operation bypassed. 

ORDTYPB 
Byte to be used for READ operation. 
Mod l single density: 

88H - IBM format read 
80H ... Non-IBM format read 

Mod HI / Mod l double density: 
80H = IBM format read 

OWRITBl 
Vector for @WRITE. A SEEK is performed. 

OWRITB1S 
Vector for @WRITENS. 

bypassed. 

@WRTYPB 

SEEK operation 

Byte to be used for sector write operation. 
Mod I / Single - Double Density: 

A8H = ST AND ARD address marks 
A9H = READ PROTECTED address marks 

Mod I / Single Density: 
AAH = DELETED DATA address marks 

'ABH = USER DEFINED address marks 
Mod HI: 
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@SEEK 

AUii 
Arn 

Move drivtl 
Entry: 
Exit: 

@SRl~ECT 

STANDARD address marks 
READ PROTECTED address marks 

head to specified track. 
0 = Track to move head to 

. Z = OK 

NZ = Bad, error code in A 

Select a drive and turn motor on. 
Entry: (@DRIVE) ·~ bit pattern for drive 
Exit: Z = OK 

NZ = Bad, error code in A 

@DRIVE 
Bit pal.tern for drive to operate on 

Bit 3 Drive 3 
Bil 2 Drive 2 
Bit 1 = Drive 1 
Bit 0 Drive 0 

NOTE: All routines involving (@DRIVE) may be 
set via @SRTDRV 

@DSKSLO 
Delay loop to wait before valid status can be 

rend from FDC. 

@DEl.!_{\Y 
Decrnment BC till 0. If IJighspeed clock is 

J\CTfVE, the delay count will be doubled. 
Entry: BC = Delay count (O - FFFFII) 
Exit: BC •· 0, ALI., other registers AND 

Flag are preserved. 

@DRIV 
Binary drive number for currnnt ddve (0-3J. 
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@RESTORE 
Move head on a drive to t1-ack 0. 
Entry: (@DRIVE) = bit pattern for drive 

to be used 
Exit: HL ~· destroyed 

Z = OK 
NZ ~~· Bad, error code in A 

@MOVCOMM 
Common routine for aJl drive head motion 

commands. 
Entry: 

Exit: 

@MOVEHEAD 

(@DRIVE) = bit pattern for drive 
to be used. 
A = command to be issued. 
HL = destroyed 
Z = OK 
NZ = Bad, error code in A 

Issue head motion command to FDC, and wait 
till done. 

Entry: 

Exit: 

(@DRIVE) = bit pattern for drive. 
A = command to be issued 
HL = 37ECH (if Mod I) 
Z = OK 
NZ = Bad, erro1· code in A 

NOTE: All of the above head motion commands 
are handled normally via calls to @READ and 
@WRlTE. 

@STBPIN 
Move head on a drive IN one track (away from 

track 0). 
Entry: 
Exit:: 

(@DRIVE) ·~ bit. pattern for drive 
HJ, is destroyed 
Z = OK 
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NZ Bad, error code in A 

@STEPOUT 
Move head on a drive OUT one track (toward 

track 0). 
Entry/Exit: same as @STEPJN 

@DOSEEK 
Move head to track specified by D register. 
Vector from @SEEK if head NOT already on 

specified track. 

@SETDRV 
Set. @DRIVE and @IJHIV for futuro table/disk 

operations. 
Enlry: 
Exit: 

@DRVASC 

· A =0 Hi nary drive number (O<l) 
A ~" Binary drive number IN 
ASCH 
(@DHIVE) bit pattern for 
selected drive 
(@DHIV) = binary drive number 
supplied at Entry 

Gnt current drive number IN ASCII. 
Entry: (@DIUV) = binary drive number 
Exit: A ·• drive number in J\scii 

@TASI{ 
Interrupt servic(1 (background task). 
Following opnrations are performed every 25 ms 

in I.he Mod I and every 3:J ms in the Mod Ill: 
l. Check if BHEAI{ key is pressod 
2. If NO, then goto step H. 
:t lf YES. and NO SfBFT ICEY, do stop 

5. then .JP 10 IBII 
4. If YBS, and SUI FT KEY. do step 5. 

then ,JP 101511. NOTE: 101511 jumps to 

Copyright ~c) 1983 by Broe:r.o/QSD, Inc. 



TECH-30 Super Utility Plus 3.0 

master menu. 40.181! mt.urns to 
sub-menu 

5. Print <BRRAK>, wait UH key is 
released, and return 

6. If master menu is displayed, change 1 

to l 
7. If ALIVE is ACTIVE, change corners 

on video 
8. If any bytes in printer buffer, send to 

the printer 

@SETNMI (Mod Ill only) 
Setup routine for disk I/0 for non-maslrnble 

interrupts. 

@MASTER 
In the event that the return vector to a 

sub-menu (4018H) is invalid, a jump here will be 
forced to initialize the @WHERE vector fmd 
normalize the pointers. Control will then be passed 
to @MENU. 

@MENU 
Entry point to MASTER MENU. 

@MENWHR 
Lookup table to get jump vector for selection 

from the master menu. First byte in table is the tt 
of entries present. 

Each entry in the table (and all menu labhis), is 
2 bytes long, and the table is terminated with 0. 
Corresponding table entry is calculated. 2 bytes 
indicate the address where control is to be passed. 

@GETSEL 
After printing a menu/suh-menu, DE points to a 

table of allowable responses and jump vectors. 
DE =·,> table of input/vectors as above 

Prints 2 linefeeds, then asks "Selection?" 
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Call @GETSTR, allow 1 charactor maximum. 
If "L" is entored, get [,AST from table and 

return 
If ENTER is pressed alone, fomp to first 

address in table. Otherwise, put byte in f.,AST, and 
compare lo table. 

lf match is · found. jump to appropriate routine, 
else ask again. 

@GOTABLE 
Locale byte in A in table, and fomr t.o 

appropriate vector. 
Entry: DE=> table of 3 byte entries, 0 

terminator (firs!. byte is number lo 
match, followed by a 2 byte 
address in the case of a match) 
A = number t.o locato in table 

Exit: If match is found, return address 
is popped off t.he stack and a 
fomp is made lo the corresponding 
vector 
If no match is found, control will 
return to caller. 

EXAMPLE of mrn of @GOTABI,E 

EXAMPLE HST 8 ;call display driver 
DEFB 10 ;linefocd 
DEFM 'Choice ? ' ;prompt 
DEFB O ;message terminator 
l,D IJ, 1 ;allow one key input 
HST lOH ;gel keyboard input 
,m Z,EXAMPLE ;nothing, try again 

LD 

CALL 
,m 

DE.TABLE ;point 1.o t.ablo of 
;rnsronsns/voclors 

(ii1GOTABl,E ;chock if a match 
RXJ\MP[,E ;will not return if a 

;nrnlch is found 
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@ZAP 
Entry point to ZAP sub-menu 

@ZAPWHR 
Table of jump vectors for reply to Zap menu 

(used by @GOTABLE). 

@SETUPS 
Each sub menu calls here to update (@WHERE) 

for return vector. 
The stack is initialize to the starting area. 
Entry: A - sub menu number 

@INKEY 

0 = master menu 
1 = @ZAP 
2 = @PURGE 
3 = @FORMAT 
4 ~~ @COPY 
5 = @REPAIR 
6 = @TAPE 
7 = @MEMORY 
8 = @FILES 
9 = @CONFIG 

CaJl @KEY, and add debounce delay. 

NOTE: This is the normal call to strobe the 
keyboard. 

@GOBACK 
Display "Press <ENTER> to continue. " message, 

wait for the enter key, then return to sub-menu 
via @RETURN 

@RETURN 
Takes byte from @WHERE (sub-menu number), 

loads DE with @RETADD and calls @GOTABLE. If 
a match is found, then a fomp is made to the 
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appropriate sub-menu. If no match. and jump to 
@MENU00 to rn-normalize the @WHmrn vector. 

NOTE: This is the normal exit from ALL 
routines in SU+ 

@WI!_BRE 
Number of the current sub-menu. See @SETUPS 

for details on values found here. 

@RETADD 
Lookup table of vectors to sub-menus. Used by 

@RETURN. 

@PRESS 
Display "Press <ENTER> lo contintrn " message, 
wait for enter key, then return to caller. 

@DISDSK 
Entry point to IJisplay Ilisk Sectors routine. 

@DISTBL 
Lookup table for rt1s110nscs to "paging mode" in 

Display Disk Sectors. 

@NEXSEC 
Advances DE lo next sector on lhe disk. 
Ent:ry: I) = Track 

E = Sudor 
Exit: DE =, next tr-11<:k sector 

A is destrnyml 
C disk limits have boon 
exceeded (D >·~ (@TRACJ<S) ) 
NC ~, OI{ 

@DOWNSEC 
Advances HE BACKW AIU)S to next sector on 

lhe disk. 
Ent.t·y: DE " Track/Sector 
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Exit: DE = next sector BACKWARDS 
A is destroyed 

[f DE is on the FIRST sector on the disk, 
nothing done 

@TRKEND 
Returns the highest sector number on current 

track. 
Entry: 
Exit: 

@FIRSTS 

D = current track 
A "" highest sector number on 
current track 

Load E with first sector on track indicated by 
D. 

@ADDR20 
Sector numbers are read from the disk 20 time 

via @ADDR. 
Numbers are stored sequentially starting at 

@DAMBUFF. 
Used to locate the highest/lowest sector on a 

track. 
Entry: 

Exit: 

@GETDAT 
Get "Drive, 
Entry: 
Exit: 

(@DRIVE) bit pattern for 
selected drive 
A, Il, HL, IX are destroyed 
20 sector numbers from current 
track stored at @DAMBUF.F 

Track, Sector ? " from lrnyboard. 
NONE 
(@muvm and (@DRIV) valid for 
selected drive. 
DE ~· Track/Sector 

NOTE: If drive is not specified, then O is used. 
If track/sector not specified, then the first sector 
on the disk is used. 
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@ASCII (RST 18H) 
Convert binary number to ascii. 
Entry: A = binary number to convert 
Exit: ACB = ascii number 

EXAMPLE: 
LD 
RST 
l,I) 
f.,D 
HST 

NUM BQU 

@POSIIL 

DEFM 
DEFB 

J\,127 ;st.art with binary number 
18H ;convert to ascii 
(NUM),A ;store MSB ih string 
(NUM+l),BC ;store rest in string 
8 ;display tho number 
$ 
'xxx' ;where it goes 
0 ;message terminator 

Parse through string, skip spaces and commas. 
Position HL to first valid character. 
Entry: 
Exit: 

@MOVE 

Ill, ~·> string 
A = first non-blank, non-comma 
character 
HL ~-> first character 
Z sot if first character is 
terminator (ODIi) 

Move block of data. Blocks may overlap. 
Entry: Hf., ~> Source address of data 

Exit: 

@VAI,UE 

DE 00> Destination 1:1ddress of data 
BC = Length of data to be moved 
A is unused only 

Extract value from input. string. 
Entry: Hf, ··> string 
Exit: BC •· vnhrn of inf>lll. 

HI, ;•> lorminator (space, comma. 
C/ll) 
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C = invalid number 

@PURGE 
Rntry point to Purge Utility 

@PURWHR 
Lookup table for responses to Purge Utility 

Selection. 

@FORMAT 
Entry point to Format Utility. 

@FMTWHR 
Lookup table for Format Utility Selection. 

@COPY 
Entry point to Disk Copy Utility 

@CPYWHR 
Lookup table for Disk Copy Selection. 

@REPAIR 
Entry point to Hisk Repair Utility 

@REPWHR 
Lookup table for Disk Repair Selection. 

@MEMORY 
Entry point to Memory Utility 

@MEMWHR 
Memory Utility lookup table for selection. 

@TAPE 
Entry point to Tape Utility. 

@TAPWHR 
Lookup table for Tape Utility Selection. 

Copyright (c) 1983 by Breeze/QSD, Inc. 



Technical Manual TBCH-37 

@FILES 
Entry point to Filo Ulilit.y. 

@FILWHR 
Lookup table for File Utility Selection. 

@EXIT 
Ent.i-y point to EXIT program routine. 

@DBAD 
Executes a RST O on the Mod Ill, or a HAl,T 

on the Mod I. 

@MOUNTSYS 
Asks for SYSTEM disk to be mounted, and 

waits for ENTER key to be pressed. Video line is 
limn clnarnd. 

• E11l.ry: 

Exit.: 

@ONBKEY 

(@DR(V) = binary drive number to 
be mounted 
A is destroyed 

Waits for ENTEH key lo be pr<!SS(:d, then 
clears the current Hue the cursor is on. 

Entry: NONE 
Exit: A is destroyed 

@MOUNTSRC 
Asks for SOURCls disk lo be mounted, and 

waits for ENTER. 
Entry: (@DHIV) . .,, binary drive number 

for disk to be mo11nt.ed on. 
Exit: A is desC:roy<Jd 

~_MOUNTDES 
Asks for DESTINATION to be mounted, and 

waits for ENTER. 
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Entry: 

Exit: 

fDRVCOMM 
Executes a 

drives. 
Entry: 

Exit: 

Super Utility Plus 3.0 

(@DRIV) = binary drive number to 
be mounted. 
A is destroyed. 

common routine for all active 

Bit 5 set in (IY+5) indicates 
active drive. 
DE ;.. Address of common call for 
all drives. 
BC == Addre~s of exit to make 
when all drives completed. 
IY -> DCT for current drive 
Made to address supplied by BC. 
BC, DE A are destroyed 

NOTE: The ENABLE bit in @DCTx is set 
properly by making a call to @GETDRVS. HL, IX 
are not used, and may be passed along. 

@DRIVE and @DRIV are updated to each 
current drive before the call is made to each 
subroutine. 

fPOSA 
Current drive counter used by @DRVCOMM. 

User subroutines may alter the contents of 
@DRIVE and @DRIV if needed, and they will be 
corrected by @POSA when the current drive is 
completed. 

NOTE: (@POSA) and (@DRIV) are equal when 
entry is made to the subroutine for each drive. 

flNITDRVO 
Sets all drives in DCT's as ACTIVE. (Sets bit 5 

(IY+5) 
ALL registers are preserved. 
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@INITDRV 
Sets aJI drives in DC'l"s as INACTIVE (Resets 

bit s,. ALL registers are preserved. 

@SHOCONFG 
Inserts SOFT CONFIGURE setting onto video 

display. 
Registers AF, BC, DE, HI~, IY arc used. 

NOTE: This displays the SETTINGS ONLY, nol 
the headings. 

@SBTYBS 
1,oads "Y" or "N" into A depending on Z flag. 
Entry: Z flag set/reset as applies. 
Rxit: If NZ, then A = "Y" 

If Z, then A = "N" 

NOTE: This is useful for inserting ascii Y or N 
into a string depending on the selling of a flag 
bit. HXAMPLE: 

BIT 3,(IY) 
CAJ_.L @SETYES 

;check for status bit 
;load A with Y or N 
;put into string LD (MSGt,A 

@DSTAT 
Checks status of disk drive (disk mounted and 

door closed,. 
Bntry: 

f~xil: 

@STAT 

(@DIUV) and (@DRIVtn indicate 
the drive to be checked. 
ff drive NOT RHADY, message to 
correct the problem are displayed. 
Z - 01{ 
NZ = "Skip this drive" was 
selected 
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Checks status of disk drive. 

Entry: 

Exit: 

(@DRIVE) and (@DRIV) indicates 
drive number. 
If drive NOT READY, no message 
is displayed. 
Z ,;. OK, drive mounted and door 
closed. 
NZ .., Drive NOT READY, HL => 
error condition message. 

fSBLDBN (Mod I only) 
Selects the proper FDC controller in the Mod I. 
Entry: (@DRIVE) and (@DRIV) - drive 

number to use. 
Exit: If single density selected then the 

1771 controller is selected. 
If double density selected then 
the 1791 controller is selected. 
A and A' are used. 

NOTB: This routine only applies if a hardware 
double density modification has been installed. The 
Mod I has TWO floppy disk controllers (FDC) for 
double density operation. The Mod III has ONE 
controller that performs both single and double 
density. Hence this routine is not needed in that 
machine. 

fZBUFF 
Zeros a memory buffer. 
Entry: BC => Address to be cleared. 
Exit: 256 bytes of zeroes written to 

the buffer. 
ALL registers arc preserved. 

<iRXFBR 
Handshaking routine used for disk 1/0. 
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Entry: Mod I: HL = 37RCH 
DB = 37EFII 
BC =0 > Memory buff er 

Mod III HI, ,,> Memory buffer 
D (@DRIVE) 
E =, 2 
B = 0 (byte counter) 
C = F311 (port address) 

Exit: Data transferred to address 
supplied. 
(@RESUI,T) = non-masked result of 
operation. 
(@TEMPFF) = address +1 of last 
byte lransferred. 

NOTE: Read command must: be issued BEPORE 
c<111ing this. This is normally called via @RJ.:AD. 

@WXFBR 
Transfer data from FDC to memory buffer. 
Entry/Exit: same as @RXPER, except data is 

lransforred TO disk. 

@Al)DR 
Heads 1 address mark from disk on current 

track .. 
Rntry: 

Exit: 

(@DRIVE) is valid for drive to be 
used. 
HJr,> 6 byte string of values read 
in: Track, Head, Sect.or, Length. 
and 2 enc bytes 
All ot.her registers preserved 
except A. 
Z = OI{ 
NZ = llad, error codo in A. 
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NOTE:· this is called by @IlISnSK to determine 
the REAL track on a disk, versus the RELATIVE 
track. 

l,D A,1 ;use drive 1 
CALL @SETDRV 
CALL @ADDR 

;set it up for use 
;read address mark from 
disk 

LO 

@UCASB 

A,(HL) ;get REAL lrack as read 
from dlsk 

Convert. byte in A to upper case. 
Entry: A = byte to be converted. 
Exit: A ~~ upper case equivalent. 

NOTB: Only bytes from a-z (lowercase) are 
converted. 

@FIGDRV 
Used to interpret a drive number from an input 

string. 
Entry: 
Exit: 

@DDOSFIX 

HL => input string 
If no drive is specified, then 
drive O is defaulted. 
If DOS specifier is appended, then 
DCT +7 is set. 
If =tks is specified, then 
DCT+0/+1 is set. 
NC= OK 
C invalid input for drive 
number. 

DE (track/sector) is adjusted to DISK 
ND80 DD, Multidos, or RELATIVE sector if 

DoubleDOS sector is being read. 
Entry: DE = Track/Sector to be read 
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Exit.: Original valun left on stack. and 
DE is returned with the correct 
TtBLATIVE value. 

LD DE,O 
CALL @DDOSFIX 

;track 0/ sector 0 
;compute HELATJVE 
sector 

POP HI, ;Im = HEI,ATJVJ7, sector, 
HL = Rl7.AL sector 

NOTE: This routine is called by @READ and 
@WRTTB to adjust to the correct value for th<i 
corresponding DOS. 

@TASKDRV 
If a disk sector is NOT FOUND on a bad read, 

this routine will insert a 0 into the current track 
for that drivu. This forces an @HEST<>IU~ ca11 to 
be made the next lime that drive is read to 
position to the correct track. 

Entry: (@TASKDRV) C9H (Riff) if NO 
error 

Exit: 

(@TASJ{l)RV) "" OOH (NOP) if error 
HAS occured. 
If error IIAS occured, then lh(J 
current track for tho drive 
specified by {@DIUV) is urdalc~d 
to 0 
If NO error, then nothing is done. 

NOTE: This vector is handlnd normt1lly by the 
system, clnd is called by @RETURN at the 
completion of each roulinu. 

@TURNSPEED 
Turns high speed clock ON or OFF 

appropriately. 
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Entry: 

Exit: 

fSPBBDOFF 

Super Utility Plus 3.0 

Bit 6 of @FLAGA = set = turn 
speed ON 
Bit 6 of @FLAGA = reset = turn 
speed OFF 
If Bit 6 = 0, then @SPEEDOFF is 
executed. 
If Bit 6 = 1, then @SPEEDON is 
executed. 

Bight bytes of instructions to turn high speed 
clock OFF. 

fSPBBOON 
Eight bytes of instruction to turn high speed 

clock ON. 
The instructions may be modified via 

CONFIGURE commands. Normally only A is used, 
but may be user definable to use other registers. 

CICONFIG 
Entry point to SOFT CONFIGURE routine. 

fFIXFLG 
Sets a bit of a flag byte. 
Entry: DE => flag byte to be used. 

C - mask byte of bits to be 
RESET. 
B = mask of bits to be SET. 

Exit: (DE) are updated 
Exit is made via @POSHL to move HL to next 

byte in string. 

LO DE,@FLAGA 
CALL @YESNO 

LD BC,807FH 
JR Z,CONT 

;point to flag A 
;set Z or NZ if A ;"Y" 
or "N" 
; bit 7 mask bytes 
;skip if answer is Y 
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LO B.O 

TECH-45 

;else sol bit 7 lo be 
:RESET 

CONT EQU $ ;labol CONT 
CALL @FIXFLG ;bit 7 (DE) is SBT or 

;RBSRT if "Y" or "N" 

@ASl{FIG 
Hl. = video location to get keyboard in1>ut. 

(Normally called through @CONFlGt 
Entry: HL = video location for prompt 
Exit: Left 2 characters on EACH video 

line is erased. 
~ 0 > prompt displayed at location 
uu~, 

Exit condition for @GETSTH applies, 60 chars 
maximum. 

~YESNO 
Checks if A contains "Y" or "N" 
Entry: A.= character to check 
Exit.: 'l = A contained "Y" or "y" 

NZ = A contained "N" or "n" 

@SHOW 

C = neither of the ahovo was 
found 

IJisplays block of data in nwmory to the screen 
Entry: (@ADDRESS) ·•.~ starting address to 

di~play 
Exit: 256 bytes of dala arc displayed. 

lo lhe screen 
lf decrypting is specified, it will 
ho display(i<l. 
Screen will contain HEX and 
A8Cll representat.ions of data. 
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This routine is normally called through display 
disk sectors, file sectors, memory, or build track. 
Any address may be displayed. 

fHBXCV (RST 208) 
Convert binary number in A to HEX ASCII. 
Entry: A - binary number to convert 
Exit: BC = HEX ASCII representation 

(LSB, MSB) 

LD A,16 
RST 20H 
LD (MSG),BC 

;number to be converted 
;convert to ASCII 
;insert into string 
;display the message 
;label MSG 

RST 8 
MSG EQU $ 

DEFM 'xx' 
DEFB 0 

fSHOWST 

;actual string to display 
;terminator 

Displays error message from disk 1/0. 
Entry: A = error condition 

C -= error occured during READ 
operation 
NC = error occured during WRITE 
operation 

Exit: Message is displayed to the 
screen 
ALL registers are preserved. 

This is normally called through @BADRD, 
@BADWRT. 

fSHOWWH 
Displays current Drive, Track, and Sector. 
Entry: (@DRIV) = current drive number 

DE = track sector 
Exit: "Drive x, Track xxx, Sector xxx." 

is displayed. 
ALL registers are preserved. 
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I,D A.l 
CALL @SETOHV 
LD DE,0 
CALL @READ 
CALL NZ,@SIIOWWII 

TECH-47 

;drive l 
;set it up 
;track 0, sector 0 
;road the sector 
;displays drive, 
;sector 

track, 

CALL NZ,@SIIOWST ;displays error condition 

@SIIOWLF 
Displays source of data. Use with @SHOW. 
If data from MEMORY, then addresses arc 

displayed. 
lf data from DrSK, then driV(\ track, sector 

displayed. 
lf data from FILE, then drive, track, sector, 

filename and relative sector in file arc displayed. 

@MODTYPE 
Fifteen byte string of Modify Mode numher 

bases ("HEXDECBINOCTJ\SC"), used by @SHOW[,F 
to display current selling. 

@MODDRV 
Ascii string for "DRV" (Used by @SHOWl,P). 

@MODMEM 
J\scii string for "MEM" (Used by @SIIOWl,F). 

~MODTRK 
J\scii string for "TRI{" (Used by @SHOWt.n 

@MODTRU 
J\scii siring for "TRU" (Usecl by @SHOWLF). 

@MODSEC 
Ascii string for "SEC" (Used by @SIIOWLF). 

@MODDAT 
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Twelve byte string for the different <lata 
address marks used by @SHOWLF 
("STDRPTDD'J'UDF") 

@MXDDE 
Ascii string for "ISD" (Used by @SHOWLF). 

@MODIFY 
Modify mode entry point (Call @SHOW first to 

display); 

@MODFIX 
Used by the flashing cursor routines in the 

modify mode to restore the 3 bytes being flashed 
to their normal setting. 

Entry: DE => current buffer address 
IX => current video locat.ion on 
HEX side of display. 
IV ~0 > current video local.ion on 
ASCH side of display. 

Exit: Byte from (DE) is displayed to 
(IV), (IX), and (IX+l) 
Byte· is adjusted first if 
encrypting is specified. 

@MODTBL 
Table of vectors to be used by the modify 

mode when keys are pressed. 

@BLKS 
Three bytes of 8FH (graphic blocks). Used as 

the cursor ON Character in the modify mode. 

@DECODE 
Get keyboard input, and set decoding 

parameters (normally entered through @MODIFY 
wheu @ is pressed) 

@UPDATE 
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l~ntry point to update data when ENTEH 
pressed in modify mode. 

If data is from disk, it will be wriltcn back. lf 
dati-l is from memory, it is already updated. 

@BDRDCLS 
Clears the screen, calls @BADHD, clears I.ho 

saeen again and returns. A call is made hero 
instead of @llADRD if the screen is filled with 
,Jala, such as in Display Disk Sectors. 

@l3DWTCLS 
Same as @BDHDCLS, except n call is made here 

for Write et·ror. 

@BADRD 
Used after a disk Read error to display where 

Urn error occured, what type of error it was. and 
prompts for "Retry, Skip, Continuous, Nonstop, or 
Quit.." 

Entry: A ;,•. error code 
DE = Track, Sector 
(@llHIV) ., binary clrive accessed 

If the C[,EAR key is prossed, turn off 
NONSTOP and CONTINUOUS 

Exit: If QU[T is selected, progt·am 
branches to '10ltlll and returns t.o 
last sub-menu. 

HOUTINE 
1,1) /\, 1 

tr SIUP is sducted, B rcgislfir 
(buffer pointer) is incrumenled, Z 
flag is sci.. 
If NONSTOP or CONTlNUOUS is 
sot. program rnlurns with NZ flog 
set, and turn off prompting mode. 
1 f H ETRY is soloctcd, NZ flag is 
set. 

EQU ;start of routine 
;use drivl'.l l 
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CALL @SETDRV 
LD DE,0 
LD BC,@BUFFRR 

CALL @READ 
CALL NZ,@BADRD 

JR NZ.ROUTINE 

@BADWRT 

;set it up 
;track 0, sector 0 
;where to read it 
;in 
;read a sector 
;if no good, go 
;error 
;if RETRY, read 
;again 

Same as @BADRD, except called after a bad 
Write operation. 

NOTE: @BADRD and @BADWRT can be 
DISABLED by inserting a C9H (RET opcode) into 
the first byte. Insert a OOH (NOP opcode) to 
ENABLE it. 

@INITBAD. 
Turns off CONTINUOUS mode in @BADRD and 

@BADWRT. 
Entry: NONE 
Exit: A is destroyed 

@INITBD1 
Turns off NONSTOP, and enables @BADRD and 

@BADWRT. 
Exit: A is destroyed 

@INITBD2 
Disables @BADRD and @BADWRT. 
Exit: A is destroyed 

@ADJBYTB 
Adjust a byte to the current DECRYPTING 

mode setting (decrypting defined by setting 
@DISPl, @DISP2, and @DISP3) 

Entry: A = byte to be adjusted 
Exit: A = adjusted byte 
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A' is destroyed 

@CRCONF 
Check for Dos specifier. 
Entry: HL => bytes lo be interpreted. 
Exit: NZ invalid selection, ALL 

registet·s preserved 

LD J\,O 

Z = selection OK, OCT updated to 
new dos type. 

;use drive 0 
' CJ\LL @SETDRV 

CALL @CKCONF 
;set it up for use 
;get byte from @DTTBL 

@AASHOW 
Saves current registers, forces prime rugisters, 

and call @lSHOW lo display a memory buffer. 
Hnt.ry: (@ADDRESS) address to be 

displayed. 
Exit: BC, IJE, HI., IX and JY are 

preserved 

@CKTllAKS 

AF. and ALL altornale registers 
are used 

Checks input string for track count specified. 
Entry: HL => inpul string 
Exit.: If (Ill,) = and equal sign (·~), then 

@V AUJE is extracted from 
following bytes. 
If V AI .. UH is 01{ (no carry), then 
it is inserted into the DCT table 
for lho current drive. 

This routine is call<,d normally through 
@Flnl>HV. 

@SHORBAD (HST 2811) 
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Displays "Reading Drive, Track, Sector", calls 
@READ. 

Entry: (@DRIVE) valid for current drive 
DE = Track/ Sector to read 
BC => Buffer address 

Exit: Z flag is set 

If @READ is successful, then a RET is 
executed. [f @READ is Bad, then a call to 
@BADRD is made. If SKIP is selected, the a call 
lo @ADDCOUNT is made to bump an error counter. 

LD A,O 
CALL @SETDRV 
LD HL,20 
l,D DE,0 
CALL @INITCNT 

LOOP EQU $ 
LD BC,@BUFFER 
CALL @MREAD 
LD A,H 
OR L 
JR NZ.LOOP 
CALL @SHOCNT 
RST 8 
DEFM 'Errors.' 
DEFB 0 

@SHOWRITB (RST 30H) 

;select drive 0 
;set it up 
;20 sectors to read 
;track 0, sector 0 
;zero the error counter 
;label LOOP 
;where to load the data 
;multiple read routine 
;check for any more 
;set flags for HL 
;some more left 
;display error counter 
;display message 
;message 
;terminator 

Same as @READ, except @WRITE and 
@BADWRT are the vectors. 

@SHOVERF 
Same as @HEAD. except "Verifying Drive, 

Track, Sector" is displayed. 

ISHOVERX 
Same as @SIIOVERF, except a call is NOT 

made to @BADRD in the case of a disk error. Two 

Copyright (c) 1983 by Breeze/QSD, Inc. 



Technical Manual TECH-53 

attempts arc made at a successful read. This 
routine is used when formattin~ a disk to (iotoct 
bad seclors. 

@SIIOFMT 
Displays "Formnlting Track xxx", and writes 

track to disk. 
Entry: 

Exit.: 

~VEHSEC 

Mod I, (37EDII) •. , current lrack 
number 
Mod III, port (FlH) = current 
track numbnr 
(@FMTBUFF) address of format 
data 
Z ,., successful wril.u operation 
NZ bad, error message is 
displayed. 

Verify Disk Sect.ors ontry point. 

@SIIOACNT 
Displays Counter B. 

~SHOCNT 
Hisplays Counlor A. 

@XCOUNT 
Counter A string. 

@XACOUNT 
Counler H string. 

@INTACNT 
Zeros counter B. 

~INTCJ'iT 
Zt>ros counter A. 

@AIJDACNT 
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Bumps counter B. 

@ADDCNT. 
Bumps counter A. 

NOTE: The abov.e counters may be used as 
follows: Counter A is normally used as a disk I/0 
error counter. When calling @SHOREAD, etc. 
@ADIJCNT is called whenever a disk sector is 
skipped (bad.) Counter B is user definable. When 
calling the bump counter routines, ALL registers 
are preserved. When the counters are displayed, 
ALL registers are preserved, and the cursor is left 
with one space following the number. A linefeedddd 
displayed BEFORE the number. 

See @SHOREAD for an example of use. 

@GBTCNT 
Prompts for "Sector Count ?" 
Entry: (@DRIVE) is valid for current 

Exit: 

@CNTOTAL 

drive. 
HL = number of sectors specified. 
If no input is supplied (HNTER 
pressed only), then HL will be 
loaded wit.h the total number of 
sectors on the diskette. 
A ~~ L register (I.SB of sector 
count) 

Computes the total number of sectors on a disk. 
This is normally called through @GETCNT. 

Exit: HL = sector count on the diskette 

LD A,O 
CALL @SETDRV 
CALL @CNTOTAL 

@MVERIFY 

;use drive 0 
;set it up 
;compute total 
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Multiple sector read routine. Same as @MREAD, 
except "Verifying" is displayed. 

@MREAD 
Multiple sector read routine. @SIIORHAll is 

called to display the current sector being writ.ten. 
Entry: (@DIUVE) is valid for current 

drive 

Exit: 

DE 0= Track, Sector lo begin 
HL ·~ Number of sectors to road 
@ADDCNT called once for each 
sector SKIPPED if read error. 
HL = number of sectors remaining 
to be read. 

Top of memory is checked after each sector. 
Thus if more sectors are specified that can be 
held in memory, the routine will exit, and HI, will 
contain the count of sectors remaining. 

See &ilSIIORBAD for usage of t.his call. 

@MWIUTE 
Multi-pie sector 

@MREAD, except 
from memory. 

Write operation. Same as 
sectors are written to the disk 

@COMSEC 
Compare Disk Sect.ors entry poinl. 

@COMPARE 
Compares two strings. 
Entry: Ill, ,,,> source siring 

DB => compare string 
B length lo comr,arn 

l~xit: Z = all bytes malch 
lfL 0~> source siring ,, lcmglh 
DE .,> compare string I ltmgth 
n o 
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NZ = mismatch 
UL ~·> first mismatch source 
DE => first mismatch compare 

B # bytes remaining to 
compare 

@IFSAME 
Asks jf disk mounts are to he prompted, and 

sets @MFLAG according to keyboard input. 
Entry: · NONH 
Exit: If NO is selected, (@MPLAG) = -1 

If YES is selected, (@MFLAG) "" 0 

@SMOUNT 
Prompts for source diskette to be mounted. 
Entry: NONE 
Exit: lf (@MFLAG) = -1 (NO), nothing is 

done. 

@DMOUNT 

If YES, then prompt is issued to 
mount SOURCE diskette on the 
current: drive, and program waits 
for ENTER key. 

Same as @SMOUNT, except DESTlNA'l'lON disk 
is prompted for. 

NOTE: See @SSETUP and @DSETUP 

@DRVSAME 
Source and 
Entry: 

Exit: 

@PAUSE 

Destination drives are compared. 
(@SDIUVE) and (@DDRlVE) 
valid. 

Z ~, same drives 
NZ ·.·,· different 

Check for pause key. (spacebar) 
Entry: NONE 
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Exil: If SlllFT SPACEBAH is pressed, 
wait till it is released. 

@COPSEC 

If SPACEBAR is pressed, wait till 
ENTER koy is pressed. 
A is destroyed. 

Copy Disk Sectors entry point. 

@ZEH.SEC 
Zero Disk Sectors entry point.. 

@WRITETR 
Writes track of data from memory lo disk. 
Entry: BC => buff er whero track data is. 

(@DIUVm is vnlid for select•~d 
drive. 

Exit: 
Head is over Uie corrnct track. 
z = ()I{ 

NZ "" Dad, error code iu A. (5 
tries made) 

@DAMARKS 
Head Dala Address Marks entry point. 

@BUFFEND 
Checks for buffer at top of mmnory.-
Entry: BC ~,> current buffer pointer 
Exit: Z ,v at t.op of memory 

LOOP 
PUSII 
HST 
POP 
.m 
CALI. 
DEC 

NZ ~, more buff er left 

EQlJ $ 

IIL 
2m1 
HI, 
NZ.QUIT 
@NEXSEC 
Ill. 

;label LOOP 
;save count.m· 
;rmul a s,ictor 
;rnst:oro counter 
;Qnil if no good 
;bump sector pointer 
;check for ff sectors 
;completed 

Copyright (c) 1983 by Bree7.o/QSD, Inc. 



TECH-58 

LI) A,H 
Oil L 
HET Z 
CALL @BUFFEND 
RHT Z 
JR LOOP 

~EXCSEC 

Super Utility Plus 3.0 

;check for any hits on 

;all sectors done 
:any memory left? 
;done for now 
;else go some more 

Exchange Disk Sectors entry point. 

@SECDATA 
Exchange Disk Sectors entry point. 

@GETBYTE 620C (6187) 
Asks for "Relative Byte ?". 
Entry: NONE 
Exit: L ~= relative byte 0-FFH 

BC, H, A are destroy<id. 

@GETBCNT 
Asks for "Byte Count ?". 
Entry: NONE 
Exit: BC = byte count (~ef aults to 256 

if ENTER pressed) 

@IFCLEAR 

A is destroyed, HL, DE are 
unchanged. 

Checks for CLEAR key being pressed. 
Entry: NONE 
Exit: C ~· key is pressed 

@SWAPDAM 

NC = key NOT pressed 
A is destroyed 

Exchange bytes in @DAMBUFF 
1-.:ntry: NONE 
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Exit: First 128 bytes in @DAMBUFF are 
exchanged with the Second 128 
bytes. 

This routine is called by @EXCSEC to swap the 
contents of the Data L\ddress Mark buffer. 

/\ is destroyed.· 

@SSBTUP 
Setup parameters for source drive. 
Entry: (@SDIUVE) contain the current 

drive. 

Exit: 

@DSiffUP 

(@DRIVE) and (@DRJV) are set for 
t.hal drive. 
lf (@MFLAG) is 0, then a prompt 
for SOURCE disk is issued. The' 
disk status is then checked for 
ready via @STAT. 

Z = drive is mounted and door is 
closed. 
NZ =0 drive not mounted, and 
Sl{IP was selected. 

Setup for Deslinalion Drive. Same as @SSBTUP 
excert (@Dl}lUVE) is valid for drive to be used. 

@STHSEH 
Sll'ing Search through disk fmlry point. 

@MSTHSBR 
SI.ring Smirch through mumory entry point. 

@ASl{STR 
Asks for st.ring for above 2 routines. 
Entry: NONE 
Exit: ln1•11t MUST be mmle. tm'l'lm 

alone is not. accepted. 
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@ASKREPL 

Super Utility Plus 3.0 

If first characters are it or ##, 
then the VALUE of the following 
numbers are inserted into the 
string. 
If @ is specified, th,m the 
resulting string is decrypted to 
whatever the current settings 
are (Cati is made via @ADJBYTE 
to encode the string.) 

B ··~ length of resulting input 
string. 
HL => string 

Asks for Replacement String, in conjunction 
with the above. 

Entry: 
Exit: 

@REVSEC 

NONE 
if EN'l'ER pressed alone, then bit 
2 of @FLAGA is RESET. 
If input is supplied, then the 
string is interpreted in the same 
manner as @ASKSTRNG, and hit 2 
of @FLAGA is SET. 

Reverse Disk Sectors entry point. 

@SWAP 
A single 

bytes). 
Entry: 

Exit: 

@SBCSER 

page of memory is reversed (256 

HL ····> page of memory lo he 
reversed. 
256 byte block of memory is 
reversed. 
A and A' arc destroyed. 

Sector Search routine entry point.. 
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@IDMARl{S 
Read ID Marks entry point. 

@IDTADLE 
Lookur table for responses to key input in 

@JDMAIU<S. 

@CKADDR 
Heads ID address morks from disk. 
Entry: (@DIUVI!:) is valid for drive 

Exit: 

lload is positioned over the 
desired track. 
NZ and NC moans data is valid. 
NZ and C means disk error during 
rn read. 
Z means track is possibly not 
formatted, but no error occured 
reading the ID 

@ONEDRIV 

up. 
Oun drive is prompted for. and @SH'l'UP is set 

Entry: 
Exit: 

NONE 
If ENTER pressed alone, then 
drive 0 is def ault.ed. lf input is 
supJ)lied, then it is interpreted to 
set.up the drive number, dos 
specifier if supplied, and track 
count if supplied. 

!{YACOMPAR 
Companis two strings, nft.er being decrypted. 
Entry: DE => sourcn string. 

Ill, ·-·> <lest st.ring, l.o be 
decryptnd. 

B length l.o comparn. 
Exit: Z -, st.rings mat.ch 
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A byte is takm1 from (DE), and a call is made 
to @ADJBYTE. Then, the resulting byte is 
compared to (HI,) 

@QCOMPAR 
Compare two 
Entry: 

Exit: 

strings, pass over ? symbols. 
HL 00•> source string 
DE => destination string 

B = number of bytes to compare 
Z ,= all bytes match 

NZ ,~., does not match 

If any 7 symbols are found in the source string 
(HL~~>), then they are not compared. Thus, all ? 
characters in the source string will match anything 
in the <lest string., This is used with the String 
Search routines. 

@DISMEM 
Display Memory entry point. 

@DOADDR 
Display memory pointed to by BC. 
Entry: BC = address to be displayed. 
Exit: (@ADDRESS) = (BC), and the data 

is displayed to the screen. 

@DISMTBL 
Lookup table for responses to Disp]ay Memory. 

@GETADDR 
Prompt for "Address ? ". 
Entry: NONE 
Exit: 

@DOBUILD 

BC ~, Input value 
If ENTER is pressed alone, then 
(@DEFADDR) is used as the 
default value. 
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Build Track t.o Memory entry point.. 

@GETSES 
Prompt for 
Entry: 
Exit.: 

@PGMEND) 

@GETSE 

"Start, End, Start ?". 
NONE 
(@TEMPO) St.art 
@PGMEND) 
(@TEMPI) End 
(@TOPMEM)- l) 
(@TBMP2) Start. 

Prompt for "St.art, End ?". 
Entry: NONE 

TBCH-63 

(default 

(default 

(default 

Exit.: (@TEMPO) Start (default 
@PGMEND) 
(@TEMPI) End (default 
(@TOPMEM)-1) 

~MOVMEM 
Movr, Memory entry point. 

@EXCMEM 
Exdm11ge Memory entry point. 

@HBVMEM 
R1ivcrse Memory entry point.. 

@JUMPMBM 
,lump to Memory entry poinl. 

@FU,l,MBM 
Fill Memory entry point. 

@COMMEM 
Compare Memory entry point. 
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fTBSTMBM 
Test Memory entry point. 

flNPORT.· 
Input Byte from Port entry point. 

fOUTPORT. 
Output Byte to Port entry point. 

fMBM28BC 
Memory to Sectors entry point. 

fSBC2MBM 
Sectors to Memory entry point. 

fWRBUILD 
Write Format Track entry point. 

fMBM2TRK 
Memory to Track entry point. 

@TRK2MBM 
Track to Memory entry point. 

OGBTDT 
Prompt for "Drive, Track ?". 
Entry: . NONE 
Exit: (@DRIVE) and (@DRIV) are set (0 

is defaulted) . 
D - Input Track (0 is defaulted) 

fSFMTW 
Standard Format Without Erase entry point. 

fSFMT 
Standard Format entry point. 

@GBTDRVS 
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Prompt for "Drive(s) ?" 
Hntry: NONB 
Exit: Jnpul string is scanned for 

multiple drive inputs. 

@GETNMDT 

Bit 5 of the corresponding OCT 
+5 byte is set to activate the 
selected drive. 
String is handled via @FlGDRV so 
parameters such as Bos specifier 
and track counts may be 
interpreted. 

Prompt. for Name, Date, and Password. (for 
formatting) 

Entry: 
Exit: 

NONE 
(@GATBUFF+DOH) = 8 byte name 
(@GATBUFF f DHH) ,; 8 byte dale 
(@GATBUFFt·CEll) 2 byte 
encoded password. 

If ENTBH alone is pressed for the above, the 
corrcSJ)onding positions are not changed. Call 
@IN[TGAT for initial set up. 

@INITGAT 
GAT table is initialized. 
Entry: (@DIUV) is valid to fetch Dos 

specifier. 
Exit: First the entire buff er (256 bytes) 

is filled with FFH (sector filled 
with OOH for TRSDOS Ill). Then, 
starling at @DBFGAT, 21 bytes 
are moved into the GAT table 
starting at @GATBUFF+CBII. Then 
an 0DH is left al (@Gt\TBUFF t· 

mno 
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NOTE: Sue @FILLGAT and @MARisGAT. 

@DEFGAT 
Twenty-one bytes of GAT table initialization 

data. 
The bytes and their corresponding locations in 

the GAT: 
21H => @GATBUFF·tCBII = 3.0 version 

number for SU+ 
0000H => @GATBUFF+CCH = 2 

0 · (used in DOS+, 
DoubleDOS) 

bytes of 
LDOS, 

42E0H => @GATBUFF+CEH = 2 byte 
encoded password 

(@FMTNAME) => @GATBUFF+DOH 8 
byte disk name 

(@FMTDATE) => @GATBUFF+D8H 8 
byte disk date 

@FMTNAME 
Eight byte string of the default name for 

Format. 

@FMTDATE 
Eight byte string of the default date for 

Format. 

@SPACES 
Thirty two spaces. (20H) 

@FORMIT 
Formats an entire disk. 
Entry: (@DRIVE) and (@URIV) valid for 

drive to be used. 
(@STRTRK) is valid for track 
where formatting is to begin. 
(@FMTYPE) = 1 if format without 
erase 
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(@JFVBRF) = 0 if disk is to be 
verified, else 0 

Exit: If (@FMTYPE) = 2, then a RBT 
will be executed after the disk is 
formatted without verifying. If 
anything else, the disk will be 
verified (if (@IFVBRF) =O), then 
the BOOT and DIRECTORY will 
be written to the di.sk. 

@STRTRK 
Holds the number of the track where formatting 

is to begin. 

Th() user may formal any number of tracks, 
anywhere on a disk. For example, to formal tracks 
21-27 only, set the track count to 28, and the 
starting track to 21 before calling @FORMIT. 

@FMTYPE 
Flag which identifies the calling vector to 

@FORMIT. 

@IFVERF 

0 = Standard format 
1 = Format without erase 
2 == Standard disk copy (returns 
after, formal:ting) 

Flags if a Verify is lo be performed on a 
formatted disk. 

1 ,~, skip verify phase, anything elso will verify. 

If (@FMTYPB) 2, then NO verify is 
aUomptcd, even if (@IFVBRFI indicates a verify. 

@BUII~DTRK 
Build a format track in memory. 
Bntry: (@DHJV) ls valid for current drive 

(needed to fetch the correct dos 
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specifier byte from @TYPEA 
table). 
(@FMTBUFF) is the address where 
the data is to be placed. 

Mod I. (@37EDH) = current track number. 
Mod III, (port FlH) = current track 

number. 
Exit: Data is stored in to memory 

buffer at specified address. 
AF, BC, DE, HL are used. 

@MOVEIN 
Takes a length and fill byte pointed to by DE, 

and fills into a memory buffer pointed to by HL. 
Entry: DE => 2 bytes, length and fill 

byte 
HL => memory buffer address 

Exit: Address pointed to by HL is filled 
with bytes specified by 2 byte 
table pointed to by HL 
HL => next address 
DE => next byte in table 
B = 0 
A - fill byte used 

LD DE.TABLE ;point to table 
;point to buffer 
;fill the buffer 
;continue here 
;table starts here 

LD HL,@BUFFER 
CAI,L @MOVEIN 

'JP CONT 
TABLE EQU $ 

DEFB 33 
DEFB 07 

@FILL 

;33 bytes to be filled 
;fill byte is 7 

Fills buffer pointed to by HL with B bytes of 
A. 

Entry: HL => buffer to be filled 
B = number of bytes to fill 
A = byte to fill with 
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Exit: HL => next byte in buff er 

LD 
xon 
LD 
CALL 

A = byte used for fill 
13 = 0 

Hf_..,@BUFFBR 
A 
B,O 
@FILL 

;point to buff er 
;set Accumulator to 0 
;If bytes to fill 
;fill it up 

After lhis routine executes, III, = @BUFFim 
t 100h, and @BUFFER through @BUFFBR+Oll'FH will 
be filled with O's. 

@SORDBR0 
Table of information used in formatting SINGl,H 

DENSITY. 

@DOHDBR0 
Table of information used in formatting 

DOUBLE DENSITY (rr.q! TRSDOS Mod III) 

@DOHDBRl 
Table of information used in formatting 

DOUBLE DENSITY (for TRSDOS Mod III) 

@!!QRDER2 
Tnble of information used in formatting 

DOUBl,E DENSITY (for TRSDOS Mod I double don 
onlyl 

NO'l'B: The above 4 tablus contain Urn following 
information. 

10 ··• num luir of S(!Clors on a 
track 

-t I +2 = address of table of Uw order of 
the sectors on fl track 

1 a, -1 post-index gap length, fill byte 
15+6 pre ID sync fiehf 
t 718 ·~ pro II) sync fidd 
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+9+ lO = gap between ID and DAT A fields 
+ 11 + 12 = pre DATA sync field 
+13+14 = pre DATA sync field 
+15+:16 = post DATA gap length, fiJl byte 

Ten byte table of the order that sectors are to 
appear on a track when it is formatted. 

@ORDERDO 
Eighteen byte table of the order sectors appear 

on a double density (non-TRSDOS III) track. 

!§/ORDBRDl/2 
Eighteen byte table of the order sectors appear 

on a double density TRSDOS Mod IDD/III track. 

NOTE: The sectors on a track are not in 
sequential order for minimum read times. If you 
examine the tables, you will see that a track can 
be read in 2 revolutions on single density and 3 
revolutions on double density. 

See @ORDNEW for sector skewing information. 

@HASDATA 
Before a disk is formatted, an attempt is made 

to read trnck 0, sector O (sector 1 on TRSIII). If 
it is. readable then a call is made here. An attempt 
is made to read the directory. If it is NOT 
readable, an appropriate message is displayed. If it 
IS readable, the directory name and date will be 
displayed. The user is then prompted to Continue 
or Quit. If quit is selected, then an exit is made 
to 4018H to return to the last sub-menu, else a 
RET is executed. 

@CODE 
Codes an ASCII string into a two byte 

password. 

Copyright (c) 1983 by Breeze/QSD, Inc. 



Technical Manual TECH-71 

Entry: HL => input string to be encoded. 
B = length of the input. 

(@TYPEA) bit 3 defines which 
encoding scheme to be used (Mod 
Ill TRSDOS or all otherst. 

Exit: . HL ·~ 2 bytes password 
AF, BC, DB arc destroyed 

NOTE: All operating systems use the same 
encoding scheme ~xc~pJ TRSDOS HI and 2.70D. 

@GETlO 
If format without erase is selected, then a call 

is made here before formatting each track to read 
a full track of data into a memory buff er. 

@PUTlO 
If format without erase is selected, then a call 

is made here after each track is formatted to 
write UI() previously found data back on the track. 

These 2 calls are normally made through 
@FOHMIT. 

@ORDNEW 
Shift.s the current 

skewing. If single 
performed, else 4. 

soctor order table for sector 
density, 3 rotations are 

In order t.o make a disk readable in the fastest 
manner, it is important to consider the step time 
involved from track l.o t.r..ick. A single turn of U10 
disk takes 200 ms. At a 40 ms step rate (slowest), 
J/5 of tho disk will turn by bufore the step 
command has cornpleted. [f the sectors appear in 
the samu order on every track, t.hen the remaining 
4/:, revolution must be ma(lo to como back around 
t.o the first sector on tho next. track. Using Uu, 
techni<1ue applied here, the first soct:or on each 
successive track will be located :va of a 
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revolution ahead of the last track, so that when 
the step command has completed, the first sector 
will be positioned properly. 

@NSBOOT 
NON-SYSTEM boot that is written to a disk 

during the format process. If the disk is booted on 
drive 0, then a message informing the user that 
the diskette does not contain a system is 
displayed, and the program halts. 

@BOOTENT 
Directory entry for BOOT /SYS, applied during 

format. 

@DIRENT 
Directory entry for DIR/SYS, applied during 

format. 

@SFMT3 
Normal exit address for format and backup to 

ask if another copy is requested. If NO, then an 
exit to 4018H is made to return, if YES, then 
another copy is made. 

@LOKIT 
Locks out current granule when error detected 

during verify phase on disk formatting. 
Entry: DE = track/sector 
Exit: GAT table located at @GATBUFF 

is updated to reflect the locked 
out granule. 

@FILLGAT 

DE = first sector AFTER the 
current granule. 

Prepares a GAT table in memory. 
Entry: HL => 256 byte buffer 
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Exit: All bytes to relative byte CDH 
are affected. 

@RBLTKS 

Bytes CEH - Ffllf are unchanged. 
Complete GAT and Allocation 
tables are constructed. 
All tracks are marked as 
available. 
BC destroyed. 

Computes the RBIAATIVE track ·count of a 
·diskette. 

Entry: NONE 

Exit: DCT+0 = relative track count of 
diskette. 

NOTE: 1'he TRUE and RELATIVE track counts 
for a diskette are always the same EXCEPT with 
DoubleDOS and ND80. The RBl,ATIVE track count 
is computed as DISK RELATIVE SECTORS. 

If the TRUE track count is desired (such as 
when formatting) then a call to @GETTKS should 
be made. The RRl,ATIVB track count is needed 
when stepping through a disk via sector 
read/writes. 

@LOKGRAN 
Performs 
Entry: 
Exit: 

@NEXGRAN 

the actual GAT table track lockout. 
DE - current track/sector 
The granule pointed to by DE is 
locked out on the GAT table 
located at @GATBUFF. 
A is destroyed. 

Advances DE lo the first soctor in the 
following granule. 

l~ntry: DR = t.rack/suctor 
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Exit: DB = first sector in next gran. 
B is destroyed. 

@BULKGO.· 
A call here will completely bulk erase a disk. 
Entry: (@DRIV) valid for desired drive. 
Exit: Z - OK 

NZ - not completed. 

NOTH: This routine can be fatal to a diskette! 
A stream of O's are written to every track on 

the diskette to erase all data! 

@BLKBRAS 
Diskette bulk erase entry point. 

@UFMT 
Special format utility entry point. 

@RANDOM 
Compute a pseudo-random number. 
Entry: NONE 
Exit: A - pseudo-random number from 

0-255 inclusive. 

@SPATTBRN 
DATA pattern to be used in single density. This 

is a 16 byte string, and is duplicated 16 times 
when formatting a 256 byte sector in S/D. 

@DPATTBRN 
DATA pattern to be used in double density. 

This 16 byte string is duplicated 16 times to fill 
256 bytes of data during formatting. 

NOTE: SU+ comes initialized with 85H for 
single density, and 6DB6H for double density. 
These have proven to be worst case patterns, and 
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' will result in a maximum number of formatting 
failurns. The logic behind this is that a marginal 
disk should be revealed during the format process 
than after valued data is on tho disk. 

@CLRBUFF 
Zeroes out a format buff er prior to building the 

track data. 
Entry: 

Exit: 

(@FMTBUFP) = format buff er to 
bo used. 
200011 bytes of O's written to the 
indicated buff er. 
DH and BC are destroyed, m~ is 
preserved. 

NOTE: It is good practice to clear out a format 
buff er prior to building tho track data. If a short 
track is prepared and there is any extraneous data 
aft.er the buff er, it too will be written to the disk 
and possibly picked up by lhe FDC during a sector 
read operntion. 

@COMPCOD 
Compotes the difference in password encoding 

between THSDOS Ill and all others. This routine is 
c:alled by @CODE. All JJOS's use a common 
password encoding scheme for compatibility except 
Tmmos Ill and 2.7DD. The coding met.hod is 
identical except for 2 bytes. @CODE calls 
@COMPCODB lo execute the proper 2 byte 
instruction. 

@NAMED.AT 
Displays disk name and dale. 
Entry: @GATBUFF I DOH-DFH hold the 

Exit: 
current name/dato. 
Name and Dato are displayed on 
the video. 
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The name and date are checked prior to 
displaying. If any bytes are less than 20H (control 
codes), then the data is considered non-standard 
and a message "Invalid Name/Date Data" is 
displayed. 

fWHBRDIR 
Computes the directory location on a disk. This 

routine is called by @RDDIR. If the disk is 
specified as DoubleDOS, then track 17 is returned 
(DoubleDOS MUST have directory on 17). Else 
track 0, sector O (sector 1 Mod III disks) is read. 
The 3'rd byte (2'nd byte TRSDOS III) is fetched 
as the location of the directory. 

The resulting byte is checked and must be 
from 1-191 to indicate the real range of allowed 
directory tracks. If the byte is outside this range, 
then 17 is returned. 

ORDDIR 
Read a directory into memory. 
Entry: (@DRIV) valid for desired drive. 
Exit: Directory is read into memory. 

C - read error, or invalid sector 
count. 
Z .. no sectors read into memory. 
NZ and NC - success£ ul. 
(@DIRSCNT) .. sector count of 
the directory. 
DATA starts at @GATBUFF 

First, the track indicated by the current table 
setting at ·@DIRTRK is read in. If it is a read 
protected sector (NON-read protected TRSDOS III), 
then the read continues. If not valid, a call is 
made to @WHEREDIR to determine the location of 
the directory, and the table is updated. 

If the new track does not meet the 
read-protect status, an error return is made. 
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Successful sccto1·s are read in until the end of 
tho track is reached. If single density or ND80 DD 
is set, tlum sectors 1·eads arn continued until the 
first non rnad-protectfid sector is found. This is so 
that SU+ can read in extended directories created 
by ND80 in either single or double density. 

@WRDIR 
Writes the last directory read in back to the 

disk. 
Entry: 

Exit: 

@SHOWDIR 

(@DIHTHI{) holds tho current 
directory track. 
(@DRIV) = current drive number. 

((wDIRCOUNT) = number of sectors 
lo be wrill.en. 
@GATBUFF = starting address of 
data. 

Z = 01{ 
NZ = Error 

Foll screen display of a directory block. 
Entry: D i r e c t o r y d a t a b e g i n s a t 

@GA'l'BUIW , 
(@DIRPAG8) holds starting sector 
-2. 

Exit: All files in 8 continuous sectors 
are displayed. 

There is only room on tho screen to display 61 
files at the same time. Since double density disks 
a11d thosn with extended di.rectories can hold quite 
a fow more, a block of 8 sectors is displayed at a 
lime. Usually l@DlHPAGE) is advanced by 6 sectors 
at a time. 

@SHOWIT 
Displays n single filenamu to the video. 
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IX => first byte of directory 
entry 
HL = video address where to 
display 

Exit: Z = filcspec OK 
NZ invalid filespec, not 
displayed 

This is a useful call to determine if a directory 
entry contains a valid entry. Load HL with O if 
you want to determine the entry status, but not 
display the name. This call will display a killed file 
also. 

@DSKDIR 
Display Disk Directory Entry Point. 

~DIRPART 
Displays disk name, date, free grans, free files. 
Entry: Directory must already be in 

memory 
Exit: Diskette data displayed to video. 

@GETGCNT 
Computes number of free granules from GAT 

table. 
Entry: HL ·-~> GAT table 

B = diskette track count 
A = D4H if OFF bits to be 

counted 
= DCH if ON bits to be 

counted 
Exit: DE = sum of counted bits 

(@FRERG) = (DE) 

@CHDNAME 
Chango disk name entry point. 

Copyright (c) 1983 by Breeze/QSD, Inc. 



Technical Manui1l TRCH-79 

@PUTNMDT 
Writes GAT table to a disk. 

@ZUNUSE 
Zero unused directory entries entry point. 

@DIRLIST 
Displays a directory, 

Invisible, System, and 
setting. 

@ALINE 

f ndicatos if a file is 
the Protection Level 

Line counter routine to prevent scrolling. 
Whenever a long listing is being presented to 

the video screen, a call to @AUNH should be made 
with each linefeed. The program will pauso when 
the screen is filled and wait for the ENTER key. 

@MODDIR 
Entry point to the full screen 'purge/restore' 

utility. A directory is read into memory, and the 
files are killed/restored individuaHy. 

@MODKILL 
Subroutine to kill a file from @MODDIH. 
Entry: IX => directory entry of file to 

be killed. 
Exit: 

@PUTBKDR 

File is killed, and screen is 
re-draw via @SHOWUIR. 

Prompts if directory is t.o be writ.ten back. 
Entry: NONE 
Exit: Screen is cleared, and user 

prompted if directory is to he 
writ.ten baclt. If Y•~s. a call to 
@WRDIR is ma<lo. else a RET is 
oxecut.od. 
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@KILLIT 
Kills a file from a directory. 
Entry: IX => first byte of directory 

entry 
Exit: File is killed. 

NOTE: This routine will only reset bit 4 of all 
active primary and extended entries. The grans are 
not released. A call to @MAKEGAT will free up 
the allocated grans. 

@KILLW 
This address holds the address of the beginning 

of the buff er area where the filenames reside. 
@KILLIT uses this address to compute the location 
of an extended directory entry. 

@RESCUE 
Same as @KILI,JT, except the file is restored. 

@CLRFILE 
Zeroes out all non-active directory entries. 

Directory must already be in memory. 

@ZBRFILE 
Zero out 
Entry: 

Exit: 

@RSYST 

a single directory entry. 
IX => beginning of directory 
entry. 
All bytes contained in the 
specified entry are set to 0. 

Remove system files entry point. 

@ENTRIES 
Computes the number of directory entries in the 

current directory in memory. 
Entry: NONE 
Exit: E = number of directory entries. 
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Hl,, BC arc destroyed. 

@RPASSW 
Remove pas!-lwords entry point. 

@CLEARF 
Zeros ont a single directory entry. 
Entry: IX => first byto of diroctot·y 

Exit: 

@MAKEGAT 

entry 
Primary and all extensions 
belonging to the specified file are 
zeroed. 

Construct a GAT table. 
Entry: 

Exit: 

Directory located in memory 
starting at @GATBUFF. 
Complete GA1' table 
reconstructed. 

This routine will first make a call to 
<!bFlGTHAl{S to establish the current track count 
of the diskette. If you wish to reconstruct the 
direcl.ory with a different track count, make the 
call lo @MAJ{RGAT-1:J. All files in the directory 
are allocated. 

@Al1LOCAT 
Al.locates 
Rntry: 
Exil: 

grans belonging to current file. 
IX => directory entry 
All grans associated with this 
entry are allocated. Only the 
current entry is operated on, 
extensions (if any) are ignored. 

CALL @ONRDIU V 
CALI, @RDl)IH .. 

;ask for a drivo 
;read tho directory 
;display name, date, 
;free spaGe 

CALI, @f>IHVAHT 
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CALL @INlTGAT 
CALL @ENTRIBS 

;clear out GAT table 
;compute number of 
;entries 

LD IX,@FILBUFF ;start of filenames 
LOOP EQU $ ;where to loop 

BIT 4,(IX) ;active entry? 
CALL NZ,@ALLOCATE ;allocate this entry 
CALL IXDIR ;point to next entry 
DEC DE. ;reduce counter 
LD A,D 
OR E 
JR NZ.LOOP 

@TOPGRAN 

;any bits left? 
;continue if not done 

Computes highest bit position for usuable grans. 
Entry: NONE 
Exit: A' = bit set for highest gran on 

track. 

@MAKEHIT 
Completely rebuilds HIT table starting at 

@GATBUFF+ l00H. 
The entire table is zeroed out and 

re-constructed from scratch. On TRSDOS III. the 
last 32 bytes in the sector are not affected as 
this is the system file allocation table. 

@HASH 
Compute HASH code for a filename. 
Entry: IX :,> first byte in directory 

record. 
Exit; A = hash code byte. 

@PUTHIT 
Insert HIT 
gntry: 

All other registers preserved. 

byte into table. 
IX => directory record. 
HIT table starts 
@GATBUFF+ 100H. 
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Exit: All corresponding HIT bytes for 
the associated files arc inserted 
into the table. File extensions if 
any are taken care of also. 

@DSKFRBB 
Free Grans routine entry point. 
J\11 4 drives arc scanned, and if a directory is 

found, the name, date, and free grans/files are 
displayed. 

@KILLCAT 
Kill Files by Category entry point. 

@FIGTKS 
Computes the track count of a diskette from 

the GAT table. 

NOTH: If ND80 or TRS III is indicated, the 
track count cannot be interpreted from the GAT 
table and must be entered explicitly. If DoubleDOS, 
the track count byte is @GATBUFF+CDH. If LOOS, 
track count is at @GATBUFF+CCH minus 35. If 
none of the above, the LOCKOUT table is scanned 
backwards for the first non-locked out track. This 
is then assumed to be the track count of the 
diskette. 

A call is usually made here after a directory 
has boon read in to establish the actual track 
count in case it is different than the last one 
read. 

@COMPDIR 
Compute the correct command to write a 

directory sector. 
Hntry: 
Rxit: 

C@lllUV) - drive t.o be written to. 
A = command for FDC 
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· @COMPDAT 
Compute the correct command to write a data 

sector. 
Entry /Exit: Same as @COMPDIR 

There are several different ways that the 
floppy disk controller (FDC) can mark sector data 
on a disk. Normally, the data and the directory are 
written with different data address marks (DAM) to 
help identify that a directory is actually read in. 
Normally, the data is written as STANDARD, and 
the directory as RBAD PROTECTED. This doesn't 
mean that it can't be read, but is simply a bit on 
the disk that can be identified. 

TRSDOS Mod III has the marks BACKWARDS. 
That is, DATA sectors are read protected, and the 
directory is standard. Making a call to @COMPDIR 
and @COMPDAT assures that the correct write 
command will be issued to the FDC. 

@CHFILB 
Change file parameters entry point. 

@BCDIR 
Loads BC with displacement between filenames. 
Entry: (@DRIV) = current drive 
Exit: BC ... 30H for TRSDOS III 

BC - 20H for all others. 

@IXDIR 
Advances IX pointer to next directory record. 

@HLDIR 
Advances HL pointer to next directory record. 

@IXDIRB 
Moves IX pointer BACKWARD to next directory 

record. 
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The directory is normally arranged with each 
record being 32 bytes long, and 8 per sector. On 
TRSDOS Ill. the directory records arc 48 bytes 
long, mul 5 per sector. The last 16 bytes in each 
sect.or is unused. Calls to the above will move the 
1>ointer correctly to the next file record. 

CALL @ONEDHIV 
CALL @RDDrn 
.JP NZ,10Hlll 
Ct\LI, @INITCNT 
CALL @GETBNTHY 

I,l) 

LOOP 
BIT 
CALL 
CALL 

111,,@FIJ,BUFF 
EQU $ 
1,(IIL) 
NZ.@ADDCNT 
@JILDrn 

DEC DE 
LI> A,D 

;ask for a drive 
;read tho directory 
; last sub-menu 
;zero the counter 
;compute number of 
;directory records 
;start of filenames 
;loop label 
;active rocord? 
;bump counter if active 
;point to next record 
;reduce counter 

OR E ;any bits left? 
JR NZ.l,OOP ;do Urn rest 
CALL @SHOCNT ;display the counter 
HST O ;display message 
DB 'Active Records.' ,0 
.JP @GOBACI{ ;press <BNTER> to 

;continue 

@RPDlH 
Head Protect Directory entry point. 

@UllPDllt 
Un-Head Protect Dirnct.ory entry point. 

@REPGAT 
Repair GAT table entry point. 

@REPHIT 
Herair HIT tahlc unt.ry point. 
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fRBPBOOT 
Repair BOOT sector entry point. 

ORBPCOMM 
Execute 

drives. 
Entry: 
Exit:. 

@GATRBP 

common subroutine for all activated 

HL ""' subroutine address. 
branch to @GOBACK made when 
all drives completed. 

Code to repair GAT table. Vector from 
@REPGAT via @REPCOMM. 

fHITREP 
Code to repair HIT table for each drive 

selected via @REPCOMM. 

fBOOTRBP 
Code to repair BOOT sector for selected drives 

via @REPCOMM. 

@ZUNGRANS 
Zero Unused Granules entry point. 

fZEGRAN 
Zeroes current granule DE points to. 
Entry: DE = current track/sector 
Exit: Gran containing sector pointed to 

by DE is zeroed. 
Z = OK 

NZ - Error, code in A. 

fGRNSIZE 
Compute number of sectors per granule. 
Entry: (@DRIV) = current drive 
Exit: B = # sectors per gran. 
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@NEXGRAN 
Advances HE 
Entry: 
Exit: 

@CHIWIR 

THCll-87 

A is destroyed (= byte from 
@TYPRM 

to start of next grarmlu. 
DE = current track/sector. 
DE = starling sector of following 
granule. 

Check Dirnctory Entry Point. 

@MOVEDIR 
Move Directory entry point. 

@MNYGRNS 
Returns a mask byte in E. Off bits indicate a 

gran is available in tho current operating system. 
Rnl.ry: NONE 
Exit.: 

@SCOPY 

B = mask byte, set bits cannot be 
used as a gran. 

Standard Disk Copy entry point. 

@ASl{FMT 
Prompt if 
Eutry: 
Exit.: 

formal 

@IUsMDIUV 

destination disks aro to be formatted. 
NONE 
(@lfi'BFMT) = :I .~ YES, format: 
(@lF3FMT) 0 NO, don't 

Bmnoves the current drive from Um active 
table. 

Entry: (@DHI VIJ:) ~ currnnl. drive 
Rxil: Bit 3 of lhe corresponding 

@TYPEB table is resel. 
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ftn>DIRX 
Updates GAT table in memory to track count 

specified by (@TRACKS). and then updates to the 
current disk. 

Entry: 

Exit: 

Directory in memory starting at 
@GATBUFF 
GAT table re-created to the track 
count indicated by (@TRACKS), 
and is then written back to disk. 

This is the normal exit for Format Without 
Erase, and Standard Backup to unlike track counts. 
If a 40 track diskette is copied to an 80 track 
formatted disk, the additional 40 tracks are opened 
up and made available to the users operating 
system. 

@UCOPY 
Special Disk Copy entry point. 

fSHOMNY 
Used by 

the current 
to the copy. 

@GOCOPY 

special disk copy. This call displays 
new data when scanning a disk prior 

This routine will format a non-standard disk. 
The disk must already have been pre-scanned, 

and the table of data must have been created 
starting at @DAMBUFF. 

The format of the table to copy special disks is 
as follows: 

Each track has the following format for the 
number of tracks indi.cated by (@TRACKS). 

First byte = tt single density sectors 
Second byte = It double density sectors 
Then follows 6 bytes for each sector on the 

track. 
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First byte = Track Number. 
Second byte - Head Number. 
Third byte = Sector Number. 
Fourth byte = Sector length. 
Fifth byte = result of sector being read in. 

NOTB: The fifth byte for each sector is used 
to determine the AM status of a sector. False 
sectors cannot be duplicated. 

@PBRCOPY 
Transfers a full non-standard disk a sector at a 

time. Uses the table built via special copy to 
determine the sectors to be transferred. A call to 
@GOCOPY is made prior tq @PBRCOPY to format 
the disk first. 

@COMPASS 
Bncodc/Dccodc Password entry point. 

@FIGPASS 
Computes a 
Entry: 

password. 
DE = password lo be computed. 

Exit: 8 · byte ascii string displayed 
showing a working password. 

@DRVSTAT 
Drive Status entry point. 

@DRVCHK 
Display's 
Rntry: 
Bxil: 

@FILEMAP 

the status for a single disk drive. 
(@DRIV) - current drive 
Message displayed if disk 
mounted, empty, etc. 

Disk Allocation entry point. 

@FILETOT 
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Displays relative data found in a files directory 
entry. 

Entry: 

Exit: 

@FILMORB 
Displays 

record.·, 
Entry: 
Exit: 

@SHOBXTS 

IX -> first byte of a directory 
record. 
Filename, Track, Sector, Byte and 
DEC of the current record. 

relative data found in a directory 

IX => directory record. 
End of file sector (BOPS), End of 
file byte (EOFB), Logical record 
length (LRU, encoded passwords, 
I grans, and all extents belonging 
to a directory record displayed. 

If a directory record has an extended entry, a 
call here will display the data located in it. 

CIDISFILE 
Display File Sector entry point. 

CIBADFILE 
Displays 'Invalid Filespec.' message. 

@NOFILE 
Displays 'File Not Found' message. 

@SHOWFL 
Displays a files sectors data on the video 

screen. Filename and relative sector are indicated. 

@DISFLTB 
Lookup table used in response to keys pressed 

in display file sectors. 

@CKASCI 
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Checks to see if a character is a valid filename 
character. 

Enlry: 
Exit: 

@MOVFILE 

A = character lo be checked. 
C = invalid character 

NZ ~~ OI{ 

Takes an ascii filename string, and moves it 
into lhe file device control block (Dem. 

Entry: HL => ascii filename. 
Exit: C = invalid filcspec 

NC ~~ OIL 
If Of{, filename is moved to @FIJ..,EDCB in the 

same configuration as it would be found in the 
directory, i.e., an eight byte filoname padded with 
blanks followed by the 3 byte extension padded 
with blanks. If a password was specified, it is 
moved to @PASSWORD, although it ii; never 
checked for validity. 

If a drive was specified, (@l}RIVB) and (@DHJV) 
will be updated. and (@SCANFLAG) will be set to 1 
lo disable a drive search. If n drive is NOT 
specified, (@SCANFl,G) is set to 0 to enable a 
drive search. 

@FNlWII~H 
Local.cs a filespcc in a directory. 
Entry: F i I e n a m e m u s t h a v e been 

prn-movud to @FU,EDCB 
P.xil: C ~, file not found 

NC = filo fourul. 
If found, directory will be in memory and IX 

will point t.o I.he directory record. 

mmIN EQU $ 
CALL ASl{FILE 

CALI, @MOVPlLE 
CALL C,@B/\DFU,E 

;nsk for filename from 
;koybo .. ,rd 
;movE? to DCB 
;invalid filespoc 
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,JR C,BEGIN ;ask again 
;locate the file 
;file not found 
;ask for another 

CALL @FNOFILE 
CALL C,@NOPILE 
JR C,BEGIN 
l,D HL,(@CURSOR) ;get current cursor 

position 
CALL @SHOWIT ;display the name 

@RELSEC 
Displays EOF sector and ROA sector for a file. 
Entry: IX => directory record 
Exit: EOF and EOA displayed to video. 

@POSIT 
Position to a relative sector in a file. 

Entry: 

Exit: 

@POSITBC 

(@TEMP9) = sector to position to 
IX => first byte in directory 
record. 
DE , = address of first directory 
record (@GATBUFF+200H). 
C = sector is beyond file limits 

NC= OK 
DE = track, sector of requested 
position in file. 

Position to relative file sector. 
Entry/Exit: Same as @POSIT, except relative 

sector is supplied in BC register 
instead of (@TEMP9). 

~GRNSIZE 
Compute # of sectors in a granule. 
Entry: (@DRIV) = current drive 
Exit: A =, tt sectors per granule. 

@FSECTOR 
Sector Allocation entry point. 
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@WRl,NO 
Converts a 2 
Entry: 

Exil: 

TECH-93 

byte hex number lo decimal ascii. 
HL = 2 byte word in HEX 
IY 0=> 5 bytes where string is to 
be written. 
5 byte ascii string wrilt.en lo ([Y) 
DE destroyed 

LD 
LD 

Hl,,(@TEMP9) 
IY,(@CUHSOR) 

;fetch a number 
;write to current cursor 
:location 

CALL @WRLNO ;ascii string displayed 
;on video 

@OFSFII~E 
Off set Disk File entry point. 

@SHOWOFF 
Displays module load range and entry point:. 

Called hy @OFFSETFL to display the current 
setting. 

@ASKFILE 
Prompts for a fil,ispec to be entered from 

keyboard. 

@CLEARF 
Clear File Sector entry point. 

@)COPFILR 
Copy Files entry point. 

Displays a filmrnmu and asks if it is to be 
copied. 

Entry: · IX ,~> file <lirecl.m•y record. 
Exit: If YES selected, nothing is dono. 
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OP BR COPY· 

Super Utility Plus 3.0 

If NO selected, the file is killed 
from the directory in memory. 

Performs the copy of files after they have all 
been selected. 

@ALLOOO 
Allocates all granules of a file. 
Entry: IY -> first byte in filename. 

Directory begins at @GATBUFF. 
Exit: All grans assigned to the file are 

allocated. 
Extensions are allocated also. 
IY unchanged, BC, HL destroyed. 

ONBXBXT 
Called by @ALLO00 to create a file extension if 

more directory records are needed. 
Entry: IY => first byte of existing 

directory record. 
Directory must start at 
@GATBUFF 

Exit: Extension is created. 

@COMFILB 

IY -> first byte of extension. 
All links forward and backward 
are maintained. 

Compare Files entry point. 

@CHUNK 
Allocate granules to a file. 
Entry: Directory begins at @GATBUFF 

HL = total number of grans 
needed. 

Exit: C = number of continuous grans 
(1 directory extent) 
DR destroyed. 
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@FNDSPOT 
Locales an 
Entry: 

Exit: 

@8XECOPY 

Carry = directory foll (all gram; 
·allocated) 

empty directory record. 
Directory at @GATBUFF 
(@FNDSPOT+J ,+21 = ff available 
records in directory 
fresult of a call to @BNTRlES) 
Hr, => empty directory record. 
z "-' OJ{ 

NZ = no more records available 

Called by @COPFILE. Performs the allocation of 
a file. 

@CI\EATFIL 
Build File entry point. 

@DAU,OC 
Disk Allocation entry point. 

@CMPGRNS 
Comput.es the number of gram; in a file. 
Entry: IX => directory rocord 
Exit: C ~· ff of grans assign(}d to a file 

@DSP_f.RN~ 
Compul.es and displays the number of grans in a 

file. 
gnt.ry: 
Exit:: 

NOTE: 
routine. 

@CMPJIASU 

IX => directory record 
"xxx Grans." displayed. 

A call is made to @CMPGHNS from this 

Compute Hash Codo ent.ry point. 
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@COMPADD 
Adjust the number of grans found in a directory 

record. 
Entry: A = number of grans read from a 

directory record. 
Exit: A = actual number of grans in 

the record. 

LO A,(IX+23) ;fetch # of gr ans/start 
;gran 

AND 1FH ;mask the number of 
;grans 

CALL @COMPADD ;adjust to real number 

On all DOS's except TRSIII, the right 5 bits = 
the number of continuous grans in a record -1. In 
TRSIII, the number is actual, and not -1. If the 
TRSIII bit in @TYPEA is set, then the number is 
NOT adjusted, otherwise it is incremented by one. 

@CTAPB 
Copy Tape entry point. 

@BYTEIN 
Reads one byte from tape. 
Entry: Tape is running 
Exit: A - byte input from tape. 

@BITIN 
Called by @TAPEIN 8 times to read one byte. 

@BYTBOUT 
Writes one 
Entry: 

Exit: 

@BITOUT 

byte to tape. 
Tape deck on. 
A = byte to write. 
C = <clear> key pressed. 
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Called by @TAPEOUT 8 times to write one 
bylc. 

@ASKDECK 
Asks which deck is to be used (1 or 2), then 

prompts to press <enter> when tape is prepared. 

NOTE: The Mod II[ has only ono deck, and 
· t.twreforo the deck 

prompt is skipped, and <enter> is prompted for. 

@TPllOMPT 
Prompts to press <enter> lo begin. When onter 

is pressed, message press <clear> to terminate is 
displayed. 

@TAPEINT 
Sets up parameters usod by tape input/output. 
Entry: NONE 
Exit: HL ·~ 384011 (for <brenk> <clear> 

key checks) 

!,WFNDSYNC 

DE = @DAMBUFF (where data is 
read from/ written to 
IY ,. :JCOOll+896 (for data display 
on video) 
HJ,' = 0 
DE'= 0 
I\= 0 

Displays "looking for sync", and jumps to 
@TAPELUR. 

@TAPRLDH 
Turns on tape deck, anti reads leader and sync 

hyt:e. 

@TAPS HQ_~ 
Displays dala mad from/ wriUrm l.o tape. 
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Entry: 

Exit: 

~RTAPE 

Super Utility Plus 3.0 

HJ,' •= checksum 
DE' = byte count.or 
A = input/output byte 
IY => current video display 
location. 
Byte counter is displayed. 
Video is updated to reflect the 
new data. 
Checksum and Byte counter are 
updated with new data. 

Read Tape entry point. 

@VTAPE 
Verify Tape entry point. 

@WTAPE 
Write Tape entry point. 

@PUTSYNC 
Turns on tape deck, and writes leader and sync 

byte. 

~BOOTlS 
Boot written for Mod I to boot TRSDOS 

@BOOTlD 
Boot written for Mod I DD to boot TRSDOS 

@BOOT3 
Boot written for Mod III to boot TRSDOS 

The above 3 boots are used in the 'repair boot 
sector' in the disk repair utilities. 

@PGMEND 
Last byte in the program plus one. 
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This represents the first available byte for 
buffer use. 

@PRBUFF 
128 byte buffer used for print.or spooler I/0. 

When a call is made to @POUT to send a byte 
to Uw printer it is actually saved in· this buff er. 
The interrupt service (@TASK) will take a byte out 
of this FIFO buff er and send ii. to the printer. 
This limits the speed of the printer lo 40 cps (25 
ms inlerrnpls), and slows down a fast printer, hut 
it does free up the CPU to pnrform other tasks 
instead of dedicated printing. 

@DAMBUFF 
Dat<t Address Mark buff er. 
When several sectors are read into memory, 

such as via a call to @MREAD, the data address 
marks for «?ach sector arc saved contiguously in 
this buff er so that when they are written back out 
to disk they will be marked correctly. 

@GATBUFP 
Normal buffer area used to read in a directory. 
The number of sectors in the directory can bo 

folchcd from @DIHCOUNT. 

@BUFFER 
/\ buffer starting 256 bytes past. @GATBUFF. 
This buff er points at a HIT table in memory. 

@FDUFF 
Nonm1lly usc(I as Uie starting address of a 

format buff er. 
When n disk is formaUed, every byto is 

prepared ahcild of Um() starling at this address, 
and is writ.I.on to a disk with a write track 

Copyright (c) .1983 by Breor.e/QSD, Inc. 



TECH-100 Super Utility Plus 3.0 

command. This address is high enough so that a 
fuH track of S(~ct:ors can be held below it. 

This is how the format without erase works. It 
first reads all sectors on a track starting at 
@GATBUFF, and the data address marks are stored 
at @DAMBUFF. The track is prepared starting at 
@FBUFF, and written to disk. Then the tracks data 
starting at @GATBUFF is written back to the 
track a sector at a time. 

@ENTRY 
The normal entry point to the initialization code 

of SU+. 
This address is PAST the program end, and all 

the memory used by the initialization code is 
reclaimed as buffer area after the code is run one 
time. This will set up the interrupt service. print 
the program labels, and read the configuration data 
from the disk. Once the program is running, 2 
alternate entry points are avai1able: 4015H 
branches back to the Master Menu. 40l8H 
branches back to the last sub-menu viewed. 

The ONLY memory NEVER used by SU+ is from 
@PGMEND to (@PRBUFF)-1. This represents the 
uneven block of memory from the last byte of the 
program to the next even page of memory. If the 
user desires, @TOPMEM may be reduced by even 
pages of memory if more is needed. 
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***** SAMPLE ROUTINES ***** 

;compute the number of freo directory records on a 
dislt 
STI\HT HST 

DB 
DB 

records 

LOOP 

DB 
DB 
CALL 
CALL 
,JP 
CM,L 

CALL 
(,I) 

BIT 
CALL 

availahlfi 
CALI, 
DEC 
.m 
CALL 
CALL 
LD 
HST 
DB 

DHVE DB 
.JP 

8 
7 
'** 

;display message 
;clear screen 

Computing Number of 

JO ;lincfoed 
0 ;string terminator 

Directory 

@ONBDIUV ;ask for a single drive 
@RDDIH ;read the directory 
NZ,@NOTDIH ;not a directory 
@ENTRIES ;load E with 11 of directory 

@I NTCNT :cl,iar tho counter 
HL,@PH,BUFP ;start of files 
4, (111,) ;active record? 
Z,@ADDCNT ; bum p c o u n Le r if 

@fll,DlH 
E 
NZ.LOOP 
@SHOCNT 
@DRVASC 
(IJHVE),A 
8 
'Free Files 
'x.',10,0 
@GOBACJ{ 

;bump IH, t.o next file area 
;decrement file counter 
;do 'em all 
;display the counter 
;get ascii drive number 
;insert into message 
;and print this mnssago 
on Drive ' 

;finish mnssnge 
;press <ENTER> to continue 
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; read a directory into memory, then display it by 
sector 
START CALL @ONEDRIV ;ask for drive 

CALL 
JP 
LO 
JP 

@RDDIR ;read the directory 
NZ,@NOTDIR ;not a directory 
HL,@GATBUFF ;where data begins 
@DOADDR ;display it in mbmory 

; verify all sectors on a diskette 
START CALL @ONEDRIV ;ask for a drive 

CALL @INTCNT ;zero the counter 
LD D,0 ;starting track on disk 
CALL @FIRSTS ;E = first sector 

BEGIN LD BC,@BUFFER ;where to read data 
RST 28H ;display track/sector and 

read it 
CALL @NEXSEC ;bump to next sector 
JR NC,BEGIN ;C ,.. end of disk 
CALL · @SHOCNT ;display error counter 
RST 8 ;message 
DB 'Bad Sectors on the disk.' ,10,0 
JP @GOBACK ;terminate here 
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: ;mro a single 
START CALL 

1,1) 
CAI,L 

AGAIN RST 

sect.or on a disk 

JP 
JR 

selected 

@GETDAT ;ask for drive, track, sector 
BC,@BUFFHR ;point to buff er area 
@ZBUPF ;zero the buffer 
30ll ;write to disk 
Z,@G013ACI{ ;successful 
AGAIN ;write again if 'retry' 

; check t.o see if a file exists on a disk 
START CALL @ASKFH,8 ;fetch filename 

CALI. NZ,@NOFU,R ;file not found 
JH NZ,STAR1' ;ask again 
CAJ,I, @ORV ASC ;get drive where found 
LD (MSG),A ;put into message 
RST 8 ;display message 
DB 'File Found on Drive ' 

MSG DH 'x.',10,0 
JH START ;ask for another 
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; log TRSIJOS Ill system files into a directory 
START CALL @ONEDRIV ;ask for drive number 

format 

OKGO 
grans 

start 

LOOPA 

visible 

CALL @RDDIR ;read the directory 
JP NZ,@NOTDIR ;non disk error, invalid 

LD 
CP 
JR 
RST 
DB 
JR 
CALL 

A,(IY+7) ;fetch dos type 
3 ;TRS III DD? 
Z,OKGO ;ok if yes 
8 ;else print message 
'Not a TRSDOS III diskette.' ,10,0 
START ;ask again 
@UIRPART ;display name/date, free 

LD IX,@HITBUFF+0E0H ;where sys files 

I,I) 
LD 
LO 
INC 
JR 
CALL 
PUSH 
LD 
LD 
PUSH 
PUSH 
POP 
LD 

CALL 
LD 
LO 
LD 
AND 
LD 
ADD 

c,o 
B,16 
A,{IX) 
A 
Z,DEAO 
@FNDSPOT 
BC 
C,(IX+0) 
B,(IX+l) 
IX 
HL 
IX 
(IX),10H 

PUTNAME 
(IX+22),B 
(IX+23),C 
A,C 
1FH 
E,A 
A,A 

;current system numbor 
;16 system files possible 
;get a byte 
;FF = inactive 
;this one not active 
;locate an available space 
;save counters 
;fetch tt grans/ off set 
;fetch start track 
;save IX for next loop 
;pass to IX 
;IX = start of record 
;set as active, non-system, 

;insert name into the entry 
;insert into file entry 
;put into file entry 
;fetch it 
;get number of grans 
;save it 
;A times 2 
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ADD A,E ;A times 3 {3 sectors per 
gran) 

LD (IX+ 20).A ;put end of file sector 
LD (IX+ 16),0EFH ;insert null passwords 
LD (IX+ l 7),5CII ; EF5CH = null password 

TRSHI 
l,D 
LD 
l,l) 

terminator 
POP 
POP 

DEAD INC 

counter 

INC 
INC 

D,JNZ 
CALI., 
.JP 

disk 
PUTNAME LD 

1,0 
LJJ 
LD 
LD 
LD 
U> 
PUSH 
HST 
LD 
1.,1} 

place 

POP 
LIJ 
LD 
LD 
RET 

ox+rn).omm 
(IX+ 19),SCH 
(IX+24),0FFH ;insert extent 

IX 
BC 
lX 
IX 
C 

;r,islore point.er 
;restore counters 
;point. to next one 
;2 bytes per entry 
;bump system number 

l,OOPA ;finish them all 
@MAKEHl'f ;insert names in HlT table 
@WRDIR ;write directory back to the 

UX-t5), 'S' 
(IX+6), 'Y' 
(IX-17). 'S' 
(IX+8),'T' 
([XI9),'R' 
(IX-t 10),'M' 
A,C 
BC 
lHH 
(IXHl),C 
(IX 112),B 

·BC 
(IXl l3t'S' 
(IX-t-14),'Y' 
(IX+ 15), 'S' 

;insert filename 

;get system number 
;must save counter 
;convert to ascii 
;put into filename 

;can restore it now 

;name now in tho right 
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811111. 801A BllNll 8006 81!0Ul AFE6 81101.ilO 81Jtll BKSPA 4f21 SlANI( 0010 
BtOOOII CS'lf BtOF!l CS'/2 BllJrul AOSb 8lDR£f (SIA Blt[RAS 180A BVS MCS 
BLOCK OORf SMnl M'IFB!1112 M!l5 81',MJ MCI BMIII Mil!. llMN mi 
80l 0010 ruu Int 800110 (131, 80011!ll 0100 eoom (844 800119. OOfL 
80013 CAJ& 000131. oore BOOIEHT 91.07 900fl1f.P 8A06 00[/lH 4039 8010f IL fl/,11 
8REM 0001 6RKCKI 12F5 B111:UZ 42f8 OSOIR 67M BIA Al&J BIKO A77f. 
8UFFAOO 528A 8Uff£NO blOA BlfFER osoo B\Jffl[ff 2000 !lllFfPRI 0181 Bl1PAS IO~ 
BUflAKE S2Cf 81JILO rnn BllllOl 9J1F !l\!ll02 93A2 BUILOll 1Jll2 BUllfJNll 9Jllf 
BlUf,0 98'1( BULKIP '1880 Ill.USS 98(1 8\111 (5ft BIIRJCPI 5E9b 8YIHNl A62( 
amtL 8000 8YIEIN 8008 8Y1£0l AFOO emou, Arll'I (AIINOT 70M (ASOAI OOff 
CASl10f OllfF CASSfl Hfl CCMJI 81,32 (ll/\lN~ 8761 COIRl151 815f (£NIP sooo 
ffO cw cm (ffB CGRANS 1678 WAR0t 50711 WASH 089 CIIASHH [)ti( 

(llj\Vf £018 WAvtl Ml!F CIIAXf 6018 CH!INllttf 8078 Ot0/IM1' 801( (Hf llf ~78! 
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TECH-108 Super Utility Plus 3.0 

SU Plus 3.la - S:,,,mbal Table -· Mode I I 

CHl(OIR IW'O CHl:!TX OCDO Ofl(OIJJ 68CO (Hl:TASK 441F CHtJNK 8F 48 CHIJNKO 8F'11l 
CltJNKI BfA\l C!Wl:2 8F8A C!l.ffl3 em cHUNn BfDf CltJIIKS BfEA (HUNl(b 8Ffb 
C!Ull{/\ BfSJCll!k!KM BfM Cl!UNKB Bf&A CIIUNKC 8F7C CHUNKX Bflll, CHY! bACE 
CHIii! &ACF ClfJ12 6A02 Oi\lT3 61\EI ClfflT4 6AE7 CHIITS bAFA nAOOR mo 
mooa 7'184 ClAOORS 7'9BE UASCI am CKBI.O 1m mo me moo Cb8C 
cm cmmn cwcm CbCl,CKCJ c&AB cm CbCC CKC44 CbOb 
emu Co09CKCS C688 mOMFo 8Ef7 CKCONF b397 CXC!l 5160 CKOENO ME8 
CKIJENOX 64£4 CKDUffl 8800 CKDIRTK '1081 CKOI.Y? 5103 CKDSAV 5188 CKOSIO ms 
CWSIE 64C4 CKOS!Z£ cm CKDSIZO C515 CKOUL 5182 CKEIUI 7tlOS mxr 8800 
CKSEP 6360 CKSET b4F7 CXSIDS 6401 CKSll bSJA mu b531' CKSLO bSZf 
CKSlP MF8 CKSl.S 6529 USRET b527 CUBlS sm mBLx 5980 CHBLY 599[ 
ems l,349 CLEAR 0003 CLEARFL COE-C ClEARX ObSB CLEARY 0018 CLR8UFF nD 
CLRFll£ 8109 CLRFLP cm CtR!HIS 7EII CLSD 4fCA CLS02 4ff9 CLSl 4F% 
CLS2 4FAA Ct.SA OOOb CLS8 01l07 CLSf OOOS CLS!10VE 5372 CLSOL 4f81 
Cl.SOIi 53"3 CLSONOI: SJbF ClSTIT 52FI CllfNfXT Bf20 (11111 A9AE CN11'2 A'l!JB 
Cl10Xllt Bf04 CNPAOO C7EA CMl'G!l~ C11F CMPGRNS Uf4 (MPll£ C2bF CNfCT CB4C 
C!ULOO !lA23 CHltP 6098 CNINSG 6038 CfflOTAl 608b CNTREI 608A CNUfF mos 
COOOD 963A COOOOU 91.10 cooooz 962? CODI' 9617 coom %41 COOi.Pl %35 
CootP2 '164b COLS 0040 Cotl8l b£95 COll!l? 6£% (0!10EC 9ElA COMfJlC r;:;A 
C011ffl€ B09E CONfllX 8003 COl1f IN 1122 COllflP BE!6 COl1flP1 srn rn11roi BfDB 
COIIIFlP em COIINA 002( CQMM A96f CQM/18 me C0/1Hl:Ml ma c011NO 714( 
COl'INSTR 715£ COIIOfLP BESS COl1PAOO C70B COMPARE 6104 COMPCD3 99 34 COMPCOO 9914 
COIIPCOE '!'138 COIIP(Of 9941 COl1f'DA1 676f COl!POIR 87!8 COMPEX! cm COIIPGU (i,fl 

COlll'fil (702 COIIPPI 90C2 COIIPSP 7A78 COMPY 9Ell COIISEC 7094 COMSECL 7000 
COMSL 70FS COIICFO (81,0 CONFC 901E CONfC1 W27 C011FC7 905( (ONf (O 907~ 
COIIFIG CCAS CONFSK noa CONRET b3A3 CONTBL b)M CONlRl 4ff3 CONT?-PT SOtl 
COPf llE Clb3 COPflP cm COl'SEC 7188 COPSECL 71C1 COPllflR 4A4 7 COPY 49F7 
COPY! C23A COPYIL C2ff COUNT 40A7 CPASSII 908f CPI.Pl 9COB Cl'LP1 ?038 
CPLPX 904C CPLPY 90ll9 CPLPZ 9058 CPPO!R Cf28 CPYVER 9000 CPYVERI 901? 
CR ODDO CREAFT CS40 CREATO CS2C CREAlf C$30 CSOIRZ mom A9f9 
m AAOJ OAP£ AOl!I CTAPEO AOB2 CTAPEL AOA2 CU8P ma CURCHR 009H 
CURCl1RO OOAI CURCUR 5020 CURrE 8807 CUROfF S03l WRON 5031 CURSOR 4021 
(XBOl 001, mao 8024 CXTOP 8008 CXTOPN 801b OALlO[ Cb44 OAMAR1S /ZSC 
OAl18UFf 0400 OAIIK 726b Di\11NO!R 7986 OAMOt 717( OAl'IS£CL 72CA DARR 005( 
OAT8UfF f800 OAtERR Sllll!l OATl1SK 5844 oaux 8C2A llStJff 0200 08UILD A2f0 
OCTO mt om 417F OCT2 116( IJCT3 41'1'1 om 4!A6 om 4l83 
0(11, 41COOCT7 41CO OCTff 559A OCTPAS em IJCTTBL 4\0A OOAA! 6!70 
OOM2 8179 OOAA3 818( OOIRRO 89ZE ODlRRS 8930 DOIVO $8rF ODIVOl 5904 
DOIV02 5908 OOIV03 5900 OOOSFIX SSES OORIVE 4072 OOlCON 1co£ oorxxc 7(0) 

OEI 7FC9 0£2 7FOb OE3 7F£E OE3tP 7F80 DE4 7FE3 OE4A lf!:9 
0£4LP 7f9S OECBAO 6822 OEC8lD A712 ll£CBTXT bC8f OECCON om OHCONl b(Sb 
OECCON 6839 OECCUI' bC2E OHCUl'I I.C38 OECIT 1.782 OEtKI AOCF OECK2 A007 
OECNUN 701A OECOOE 61135 OECOfF 6f9ll OECOKG 6841 OECTBl 6223 omxr 6(93 
OEfADDR 402F DEfOIR 5877 OEfEAT 90£0 OEFLTS SS7C OEFUO 8f21 OEFlll'l 5881 
DELAY 5403 OELAYX S4E3 OELDYTE 6f08 OE!M: 9JO'i omco 1cc£ omcoo 7(Eb 
onm 700E DETECII 7025 omcos 1016 omcs 7054 DETECT 7CA7 omur 7057 
OffOIR 8974 OffOlR3 e,as Of llCIIX 84.S OF lLCON 8408 OFILELP BSlO OFILEU! 8517 
OfllYlX 8513 OlfflUT 8532 OlGOX sm OIROIIN 7££4 OIRENT 96F7 OIR!LP JBEA 
OIRUST 811C OIRLSTC 812F OIRLSTO 81AI OlRLSTI 8150 OIRLSIO 814£ O!RttAX 7888 
OIRNOTA 8934 OlllN078 sm OIRPAG£ 4034 OIRPART 7F3b OIRS(Nl 4033 OtRm 9700 
OIRUP 7EH O!RX C2f? OIRY CD3I DISCON 6bA4 OISCONt 6bAl OISC!l 4£Ef 
DISON 4EE6 OISOSt 6544 O!SOSKO 6585 OISOSKDO bS!l8 D!SOSKI 658A OISOSKX b5ll0 
OISDSKY b570 OtSfllt 848A DISF ILE 841.8 O!SflTB 8508 OISHV bbBS DISHVXX bbBF 
OISKLP 6SCO OISlP 4ECC OISIICNI AblB OISMCON Ml8 0l5lltM A5f3 OISIIRET AbbO 
OISIITBL A665 OISOK 4EEO OISPI 4M3 O!SP2 40A4 015P3 40AS O!SPO 7ACS 
OISPLY 4EC2 0151'11 7AS4 OISPXNX 7MO 01511£1 67F! OISRE!M A615 OISTBL bb£0 
01511! MAA OIVO S6f2 OIV01 58fA OKOK MAO OKSRI bb20 OLC!1M SICS 
otOff 5100 OLON SIBF OLYI 50f9 OlY2 5104 OL YCNT bC7C 0!1EM8 A6A5 
OMEl10 M'l'I IJIIEMOP AbA2 lll1ENT A69F OMEl1U Ab?b 0/1£111JP A69C Ol10UNT bil3 
OMSV 7'ZE5 OMllT saoo OIIUL Tl 58£1 0111.llT2 S&A lJNAll£5 mo 001s 8108 
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Technical Manual TECH-109 

SU Plus 3.1a -- Svrnbo I Table - Model 
0025 Btu 0035 Blfb OOAOOR A5FO OOAOOfllJ Abll"/ OOAllf 6'/f I ()O,INlJ 6110, 
!JOOlO Abf8 00/lUllO Abf.7 OOROERO '4&7 OOROERI 9410 OORlltR2 me oOllocRe 94CE 
OOR£ IRY SEfO OOROI 68E2 OOROII WJ OOSF.EK SSU OOSr.lP Sf.FO OOSPEEO &CIA 
00\lllf fl Bbl2 00\ltlSEC SA!ll OOXR eon oom BOO£ oom 6091 OPASSIJ 6/lfb 
OPASSV 68Ef lll'Al!l!ff 9903 ORIV 4071 ORM: 40/S OR11/ES 4046 ORVAS( SSA1 

. ORVCHI'. 8105 ORVCHKB 9155 ORVCKO B!lfE OIIV(Kfll: 813{ ORVCO!lll &283 OIM.P blBC 
011\ISAIIE 6150 ORVSTAT 80E1 OS,:fUI' mo OSKOIR 70tlA 05!:0IRS 70'/b OSKrnEC 8',!l 
OSKfREE 650f OSl;Sl.0 SlCB OSXSl.00 sm OSPGIINS C7b2 DSPSEC8 C7S2 OSPSECS cm 
OSTAI 5679 00!11'I '1£02 OtJ!ll'l ?fH OUIIPJ '1€E8 OIR11'4 'lf.E2 OUIWU 'lf£1 
0Ut11"', 'IEH OU!ll'6 9ff7 00!11'AS5 'IEBS OIJMPU 'lmOVK1 BUA OVK2 RlbJ 
oxm lfSZ omr lf4& EO S7SO ES 5710 E'I 5712 £FAN() &EA) 
EfOll 6f.A7 Efl101 1,£87 EfSHlfF /,El( EFXOR llAB £NOfllE 0b!A [HM" Ffff 
ENOOff ll'ltl ENlEP DOOO EIHRIES 8313 ENIR!S am £Nm 0/,00 EOAS 102& 
EOfB 1023 fOfS lOZI [Ol 001£ fotX lf38 EP(.HI U!ll! ERIIFllE 6J!Jll 
ERAfllG 638£ UAfllll 8310 £1Wlll 83'11' ERIIFIU 83A4 ER11Sf,O 5741 f PIISGS 5116 
EP.!1SG? S72£ lTlll onoo m 0{]00 fX(MEN A84 l CXCMEML ASIA ms.w /Jllf 
HCSEC 7Jllf msm 7351 EXECOP! C04? rn:mo C040 EXHPVI cosr mcm (07b 
mcrn cooc on mo mttn 8Sil8 [X l!U fll 85(0 tXlHlll 6:,8£ EXTI.P 7{5f 
FB(;O ma rnuff noo row10 JI[( FOCOAI 31EF fOCROSI mo fOCSEl JIH 
fOCSEL J7EI fOCSIA 37t( fO[JRK 37EO fDCUAll 6217 fOfllfl 87CC fOP SffA 
fEICIIB 863? fEJOIGO 8861 ffllCON em fFlLff 8287 FSSSV 8256 fGSl 6Cfl6 
F!GORV 631£ f IGLOOS 8712F!Gt.PI CCFE flGNOOS 8711 FIGNOOS 672b f!GOI 6EO? 
flGPASS 'lf.17 f!Gl'OT ?08 f IGPSI.P '1EA8 f!GPSSI 88f6 FIGPSI 6903 flGf'UT 6721: 
rnm 87J(f!G!K2 8111, flGTKS om FIGTRO 8711 flGTREI ern flGTRS 8135 
fllBUff 0800 fllBYIS ,m mm sm fllEOCB IISf f llflP BIA! fll£11AP 8176 
fllES 106? fll£101 8182 f Ill mz flllllff A?20 FlllMEtt AIJ!l7 F Ill Rl:T 87.25 
fllKJ AY50 fltll4 A1t8 HUIAPR 8188 fll.llEHI Allf8 FILIIGO B2(8 f lll10!/ll 02AC 
fllllOl!l 8292 F ll!IORl' B2"5 f!LHORE D 28B f I lMO!IX BJ:f f ILMORY 8JJ6 fllRfl 822[ 
fllRELO BZIO fltREU B21A fll\lH!I IEA5 flll8H£ bf./lf flNOEOf rni rrnoso £03& 
flN!iRlP 64SE rns1s SAAS FIXJllP 8Jff F IX4LLP 811F flX5tlP 6431 flX(OII lfJf 
flXREAO 5584 FIXS£1 5500 flXSfTO SSE! FIXIIIIIT sscn FlAGA 1oic flAGS 10/,ff 
fl(OllflT SOJA flGl!O bFJ& rum scAo rum SCA3 FLICKS sco rum 5((/, 

rum 5CC7 FUCKS 5C75 fllUSI' sm fllPOf:N 5101 fllPGO 5111 Fm 5(64 
flK2 SC7A fLKOON sm FLKl'lll 5(VI fHRES sen flKSOOH SC02 fUSl1f1 5(A2 
flKS\ll S(A7 fLM SC7£ flOO!'II BJOO FlOOPl2 8326 flP0£N SI 18 flSCUR 6ff9 
Ft.SNUII LfOO flSSl'O bFFC fHI 8342 fN2 8350 fHJ 8JS!l fNI B:lb( 
FNS BJ/A FN& 8367 fNlllUff 1031 fNIIJAT£ 'IOFA fNIOOM. 91(0 FNIOOHV 'IIAO 
FMIERR em FKILOOI' VIOJ fNTlP ?ISi! FNJlPI Vl6f FNJnAME VOf2 fMTST m2 
FNlllllON 1321 fMl"'1P I '11:5 fflllPE . me rno em mt 8170 fff2 82M 
FNJ B2'15 r~ 8211{! flflJFllO 87(5 fNOflll 87(8 fNlJf ll2 Blfl fNOflll 8708 
fNOf Ill 8702 FNOf fl£ sm fHOSl'OT COJO fNGRIIV 6463 fOI BJf? ro, 8Jf0 
rom 8303 FOJ 8100 FOm 83CE fOlXX 8Jff fOJII BJH f04 Bl JO 
FORCOM' 9015 FORM! mo F~II 'Ill fORSEC Ml2E fPCW!:I llb2[ fllffF 402A 
fRf.£G 4018 fPSIG SASS fPSIH SABO FRSTI SAG fSPHI 86€4 fSPH1 8MJ 
FSl'EO 01,FC f!IO mt fTR 6003 GAPll!ll AJf( GAPSNG AJ08 GAlBl.fF Obl11l 
GAIP[P 8'1AO GlllSI bF8A GCOUHT 6CM GCOUNII 604 (i(Ollf 88A8 [,E OLAS! noot 
f.E!IO %bA GE!ta 8821 61:IAOOR MM GEIIIOIII AMO G£l8(1 618A GEIBC? 610!, 
GHBfffl 618b GEl8nt ,m G£1Bm &!Bl GE!RlfE im Gflcr (£0 G[lffl HOO 
GE!(FN 0001 GmNF C(OE G£1Cff'A Cf48 Gf.lOH CFSf GflCNFC cm G£HNt 6061 
f,E11l,\J SA!:S GElOIR sm GEIOIRO Sstl6 GEl!x.P BfJA GEIOR\IS llFD8 G£TDI A07S 
GflOIO A02E G£l0V8 !!f OE GEIO\IIJN erst tr!£ 67£6 f,EIWS 8216 G£ffAIJR llMI 
G£l~II 801J [.flGAJ? OOIJS Q:lf,MJ 6012 f,£1f,AU fflll6 G£ !GAJS lllJIO !UGCNT 7frr 
Gflflffil! IJFbl GOPJ 984( Gfll'UJA ?8Jf GE!Sf AIU G(ISf.0 A/07 G£!5H S16S 
G[!Sf.S mo GHSESI A18J 6£151R SOID GrST 6(1, GHIOKI 89'1E GHIOKO !llm 
GO!W:t S'IEI GotlliO l,f/,/1 GOOGOI &f6I (;OOLS! 116, GOOY!f bf52 GOOOOfS e•1J 
GOOSnl 6606 G005kt" 651"5 (i(X'O 88AO f.O[OAS 888[ G0£0FS 8008 GOflS !Hf 
GON\l!:EY SIJOJ GORES! 67£6 GOSIPIN 5555 GOSIPOI 5560 OOlABl S'IAJ GOl!E! 51'~ 
GOISll mo GOISlR lMA GOTSIRC 7638 GOTSl~Z 1625 GOT!I bl>OI GOIX(( lbJJ 
GOIXf! lAIO GOIJAl sm GOXEOf em GOlEOF 8780 GIJIEOf BlAb Gl'IISI/£ M[b 
G!OU ',f!2D &10!1'1 5835 GIIJII 'iOJ~ GIO!!O 8811 HAUD 6910 Hi\HOO ,974 
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TECH-110 Super Utility Plus 3.0 

SU Plus 3.1.a - S:,.,mbol Tab Ir:? - Model 
HA0/\11 72M HAl811 61':,0 HALF!.£N 1580 HASO b97A HASOA! 4083 HASOA TA 9551 
HASl1t1XX M:lE HA50!1XY MS7 llASONXZ AMO HASfLAG '1571 WISH 857B HAGH\.P 85ll1 
HI\S110J 8581' HAV08!.R Ob4C HA'JE!l 5131 IIAVTAB 578£ ll8Yl C70• HEAOCOL 0020 
HEAOCON 0171 HER!O 6780 HEXCV scoa HEm &7AF HEXTS! SCE7 HFLG SbOA 
1-GtG!ll CZIF HHIS 6573 HISEC me IHIBUFF 0700 HITLPl 8:ib3 HITLP? BSbS 
HIIREP 6'/F7 tlOIR Ball6 llPWAY b70E HOLDER 5b02 HOLO!N SbE2 HlUlV 129B 
HlNNRM ,2eo HTN!111 naz HVl!TO 8711 HYTON 7288 HYTRS 1286 180 SODE 
!BS SOEC 1me CJM IOBOT mo !DOOL 7940 !DOEN 7670 1000\JN 1'114 
lONARKS 78!17 llllll'. 7'/CO !0!10l: '/'1f3 !ONA11!i 7A3F IONO! 7973 !ORE! 76Cf 
IOSJOO 7'150 105101 7'1b8 IOSNGl 1'130 IOTABlE 18£1 IDTOP 7925 !OUP 7937 
IOUl'X 7'1!JJ IOXtlf; 7A34 !FBfttl 'IBFE lFBREAK 4 301 If CLEAR b!OO !FCOPl Clf3 
IFCOPYI C324 IFSAIIE 61DC lfTH£R Al7.S !FTHERI AIBI JFTH£R2 A!69 IFIHtRJ AISE 
IFIHU. . A1'A lFX2 7AOb lfX2A 7Al9 IGH 90M IMCOECG Af'BO !NCOECL bf83 
!HCOECO l,f9E lNCOECO 6FC8 INCOECV 1,FCA INCOECX bfB6 IHCOff bf% !NCPASI cm 
INCPAS2 C4CE INCPASS C4A9 INlTBAO Sf02 lNlT80! SF07 IH!TBOZ sm lNITB03 SfOB 
lN!TORV b20£ !Nl!OI/ 62EO INITO\IO 6209 INITGAT 9091 IHlllP 1,2E8 lNl<EY 5904 
INP! Af!20 lNl'lX A82S INPORT MEE I NPO!ll8 A/\fl INPUT DIAE INSflYTE ,m 
INSGTC C7EC !NSGIU Ctl23 INSGTV C841 lNSGTX CBll! !NSGTXX (804 IN5GIY C81A 
INSGTZ C81S INSH!l 8SBI IHSHIT3 6580 lNTACNT 6040 INTCNT 604b INTFOC 5151 
!NiGTl 900A IHTGTII 90£6 !NTLGT 7004 1111/TBl MM JOCOHH S45b lPOEN 161b 
ISOEN 7874 ITCONT 67(0 IXOIR 88M IXOIR8 88C4 I XO I R8S 880F IXOIROO 881:0 
!XSAVX B4EO IXSAVY srn JUMPMEH ABAF JU'll'ROT A6CA iaoRO 3801 KBORI 3802 
K80R2 3804 KBOR3 380ll KS!ll14 3810 KSOll5 3820 K80Rb 3840 KBOR) 3880 
KCAllP 8b5? XCATTGO 81,SI XEXT 8bbf KEY SOCA KEYSRO 408( KEYl ABL 4093 
rn SUf UCAT 8608 K!GO sttA mcm 8bl2 mOISK 0143 XILOSK 0158 
mm 61£3 UUCAT 8bUJ KlllCT 8688 KILLIT 8!CO KILi.LP 8104 KILLOP B!CO 
KlllPGH 4403 KILLSYM &Ob XlLLY 81tll KtlREI 0160 KIM $320 KIND« )I,(( 

OUT 81,Bl) KSYtlS 61,llA KSYl18GO 61,83 LARR 0050 LBLSl bEES LOIOR 8(94 
LEN2S/, A3AO LENFLAG AJaE lf OOOA LINEC 81AC llNfEfO 4m LKSH 5068 
LOAOCHK 8A02 LOAOCKO 6AC6 LOAOCON W:7 LOAOOUII BAU, LOAOPA I 0765 LOCSYNC AHi 
LOGO 07(5 LOGOOSP 0701 LOGQPA D70f LOOlYT 07C8 LOKOF 98bb LOKOl 9850 
LO,:F!N 9874 LOKGRAN 9855 LOK!! 9742 LOK!TIJO 976A LOSH rnc LOSECL 6/04 
LOIJI 8M7 lOIIZ 8/\80 lOWJ SACO LSlllR b7'1S LSlBYTE I.EH LSTKEY 50F2 
LXH3 5178 LXH4 5184 lXH5 518( lXH6 5112 HOO MSS M25ECO A6BA 
N25ECL A87E HAKEOEC 8€1!4 MAKEGAI 83!!9 MAKEIIIT 8531 MAXGATL 83C8 MAK I RSO &C, 
MALOOOD b0f8 MASTER 4015 NAXSO 0000 11CLP 6007 MCOM/1 bOCC ffillCONf bOlC 
MOON£ 68Af HOONEY 68M HEN2PUT ACIO M£tt2S€C ABSB HEM2TBO AC38 11EM21RK AC!J 
MEMORY 11177 MEW 4COO MENU 45(7 IIENUOO 5'1".l HENIMJR 4bBA MEXEX bB?C 
MEXXE l,OAQ lf'LAG 4073 MGG!H em ttGGIJJ BE03 HI0!1EM 4037 MIOPNT EA80 
11!:HI 8552 11!:HINT 8558 11!:TI 5139 11K12 5H2 MLAOO b0f3 MNOTH bBC2 
IINIIJ£S 62M IINTSRC 6251 lti!SYS 6260 IINYGRNl &53 IINYGRNJ 8£47 MNYGRNB 8£70 
HNYGM 8£82 IINYGRNS &Zf IIOCOl1H 1,WF l10D3FIL 40bF MOOCO!II Mb! MOOD 1,089 
IIOOOA! bA14 !1000€ 6091 MOOOEX 4094 NOOOIR 7088 l'IOOO I RO 70(0 l1000JMP 70Eb 
MOOORV bAOS MOOOX 6090 MODE 401( MODELN bfEO MOOFIX bMS MOOI FfFF 
MODIFY bA23 NOOl ll 0000 IIOIIIR8K 70M MOOIRO 7£8A MOD!Rl 7E56 MOO!Rl8 7EbS 
NOOlR\.N 7Eb7 IIOOIRR 7£3A NOOIRRN 7£4( IIOO!RU 7£71 MOO!RXT 7£4A MOOKlll 1£20 
IIOOL 6011 tm..f 6036 IIOOLEX 603'1 IIOOlX 6042 l'IOMM MM MOOR bCB1 
IIOORCN! 6CCI IIOORE bOOb MODREST 7E2C HODREX 600'1 /IOORX bCEA MOOS£( MIi 
MOOTBL M80 MOOTBLO bM8 HOIJTOP bCOO IIOOIOPl 6CE2 IIOOIRK MOB NOOTRU bAOE 
l1001YP 69F6 l100U 60SE l100UE bllb6 l100UEX 60/,9 MOOUX b072 HOIJUT M2f 
IIOTORF 8040 IIOTORO 800 MOUNTC 6147 N0\18A~ 58!'7 MOVBU 6701 IIOV81.K I B706 
M0\18U5 am MOVBt.rn 8701 IIOVC0!1!1 5523 IIOVOIRO 8C9C MOVOIRl 8C03 MOVOIR2 8098 
MOVOIRJ 60AE MOVIJRRO ecco t10V£ SBDO IIO\'EOIR 9C10 MO\IEIN mo MCVrltE 8681 
110VH£AO 5538 MOVMEM All04 110VMEl1l A800 IIOV\ll 5541 HREAO bOC2 115(Rl 74rE 
MSERN 750( 11511 7530 IISTOOON 7517 MSll1NT 9CAI 115 lRSAM 752b 11S!RSER 74£0 
11Ul3 8559 IIIJLT sac, MVmn bOBC MWRllE 60C8 NXDOE bA20 NOOO bAllE 
NACCESS 8823 HAl10ATE 7Afl6 HAPASS 8703 NB/\CESS 882£ NBlP 6988 NBPASS 87F5 
NCCPCF CEFE NCPASS 6801 NEUSTP 8062 NEVOATE 805B N£YOM£11 AbOI N£1/011ttE AbEI 
NEIIOIS me H&HEH AbOA tE\JENI BA2£ NEll£XT mo NEY\.OAO 8AIO NEUS 6732 
NEUST SOBE tEIISTL SOC2 HEIITS 6751 NEXGI.X 9814 !UGLY 9881 NfXGI.I 98llA 
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Technical Manual TECll-111 

9J Plus 3. la - ~:;vmbo I Table ·- Model 

llliXGRNl 1877 IIEXl!QU sm NEXSE( SM6 IUTUI sm N110nro IA(f Ntlll/E(l 1011 
Jl!IAl1£ 81'1{ HOfllE ll4A( NOGOOtJII 1EFA IIO!lSlP sm NOf'lJl %00 NOSPT S!Jb 
IIO!Allf WFO NOIAXl 5AIB NOICCP fF38 l!OIOIR 7f0A NOlOIRN lfJI ffO!OOSP 8:U 
NOIOSO (804 NOTM sm NOIREG CllCA NOrfll 007& NOII.IO 919A llf'ASS 61(! 
N58001 1!.A1 NS800lll ?IAlt NSllOOll 002£ NS!l!lO !fl 16(2 N58001P 16113 NTfSS 9811 
fflOCltt 77C2 tlll1lltR 6£35 lffltAV 701& NUl10N &ff1 r«JMHP£ IOIJ IWJSfO 1£34 
ffXOIR 678& HXGGll '18'/SNXGZ 1880 IIXlGRAN 8A£A IIXYI '1Sb4 omx B416 
omr &7811 00,:H 7180 OfFAOl( 4f&I OffSEI 8'1£5 OfFVIO 1rsa OfSf IL£ 890( 
Ol.OOIR 8040 OUJEII! &M ONEDRI 588A OIIEORIV 5861 OIUEY 62A6 Ol'ft!GAI 8100 
Of'£NREl em OIUl£ROO ,1n OROEROI 'IS!JSORIUD1 '1511 ORO£ROII 'IS3'1 OROCRS ?1[9 

OP.IJERS!l '51' OllOOEII %89 ORMYI 9698 Ot!IM\12 96'lC OOIPORI A8J4 OU!PRIO A8)1 
(ll)!RHG 8632 OU!Sl'AC CUF OOTSPAF (48A 0015!'( C49E OV£Ml (OJB Pl03C (5(2 
PASS& 8838 PA5$111/0 OM PAT! 07M PA118 07AC PATIH 07(0 PAlll 0780 
PA!2 07'11. PATCAN 07CJ PATCHEN 03ff PATUl£S . 0218 PAllO 01'0 PATtP 0111 
PATRF.n 0183 PATlf'IJT '41A PATllJSE ?416 PAl.flG blSC PAUSE 6158 PAU5£0 MM 
PIIUSEI £16E PAUSt.2 6175 PAUSEC 6183 PAUSES 618l PERM 5384 PlRUA 5381, 
PEl/810 7477 PERCOPY CJ41 PERl10f.C 1,CA7 P£R111.XP bCAC PUTl!f 41f2 MIIO 0400 
PJNV 8887 POCOOI 8805 POSA 4076 POSENO 5C50 l'OSEXT eno POSHL 5005 
POSH !lflC4 /'05110 860C P05118( BOC6 POSlPO BBf[ POSlPOO sen POSLPt 870A 
f'OSNO 5(1,6 l'OSIIOI'£ 8881 f'OSSIIOII 0010 rosxxx 881' POSTTY 883!. POUT 5210 
POUlO 52JJ PO\Jlll sm POUll1 sm POUTIJ 5255 POIJ!J4 sm rmo enc 
PRADOO I03f PlffilH 4030 PRESS SASO PROMl'T DIISf PRSIZE 4038 PRIMO 1041 
PS!S 8680 PlfW 952£ PURGE l!lOll PI.IR\llll! UIS PUl!O V!,19 PUTAllC 8656 
PUTAOCC lltl57 l'UTAOE enc ruroec 86'15 l'UlCOttf DOA! i'UIIJATA &Ell PUTOIR 1W 
PUIOl!l!I 7E80 l'UIEOfS BSC8 PlHIU 6220 l'UIHII 85'3 PUTLD 008€ PUil.OD 8802 
f'UTLDI B8D'I PUllD2 B!H PUTlOt 8(84 f'UllOX Bflf4 l'UlOfF A870 l'UlOfFI B8AD 
l'Ul!Jff1 llllA2 l'UIP£R 5021 All!'SII CSDC l'UISIIY AFC8 l'UTSTII{ MAC PVIS 8!170 
PZDIJ 7162 Rlltl01 '184E lWIOZ '1!155 RANOJ '1BS8 RlltlOOII 'lll4B PARR 005£ 
RAT5TP om ROCW 7B74 IIOOIR lll37 ROOl!IU lll70 ROOl!IU 7!J71 ROOIRI 11l~S 
ROOIRO 78S4 QDINI J7ED Rlll'RII 8724 ROl'RIZ 8Vlf ROPRT l1f6 POTYP£ ,on 
ROIIIHS SJ/IE Rf.AO 53fl7 REAOI sm l!EAOts 542b l!t:AOIX 5420 l!!:AOIIRH &b8l 
l!!:AONS SJ9E REAO!e 58/A l!EAOl!a. 5878 REAOVRl Sl(A Rff,f IX sm IIRGIION 6477 
Rl'.LGRNS 81£5 11El5f.C 98211 REl!KS 564( Rfl10RIV 9Cf8 REOCfllO 8993 REOIIGII 8977 
RfOl1QP 9'151 llf.PAIR IMC 11£f'!l001 M'lf R(PCO/ffl 6?A2 REP6AI 8?'15 "'1:l'Hlf 0'1 IA 
i!tf'I.IN 4002 R(Pll!SO BAIO 111:PIRSX BAIO 111:P\/IIR 48b2 REREAD bf.11 RESA ll!l41 
111:Sll 11678 llfSCm 810A 111:5(1.,{ 81ft R(Sfl[( SSAO RESFOC 59$6 11£5ULP 6lf8 
11£S!OP 81f4 RESTORE SSIO RESll T 1041 Rf.! 8fb2 REIAOO 5A2E RUHi &2C7 
Rl:1111 6207 REIIIIH 404( llflRY :H6 RETRY! 5£03 Rf!S(( 5An Rl:IURN ',1E1 
PEVOC 77Jlll1£VK£Y 5170 IIEVl£N A671 R£\/tttl10 A878 Rf.Vttf.ttl AOOC 111:'I";(( nn 
Rf\/SHI 170( REVSHI 7125 tlNGBlX 52£3 1111G em Rot 8'/02 RORGlP am 
RO\IS 0010 RPASS2 831'1 RPA5Sl 8JSA RPASSW 83J8 RPASSUC 831A RPOIR 8905 
lll'OIRC 6'127 l!POIRO 8?0E R5((I 1011 RSSSS BM? RSSSSI B!l:,11 5100 4000 
RSIIO 40llJ RSll8 IDOi, ~Sl20 IOOV RSl78 ,uoc l1Sl30 IOOf IISl38 1011 
RSllP 0£70 IIS!SOOH 82EI RSYSGO 8Z?f RSYSl 827'1 15¥512 810A RSYS!( 6168 
RS!SllP 8316 RSlSfff 82CI RSYSIN 8310 RSISIRS 8JOJ Rll 657( RIAi'!: A[l,ll 
RIAPf.D M.M RTAf'£l Am f!R!£S Slll!t RIJCNI sm IMHII 5£70 111/l(ll 5308 
RYICL? SJfO WICU 5JfC RXO 57(? RXI 57Cf RX2 5702 RXF£R S1C6 
RXl'8001 8A70 S21UIO A8ll 5111Et11. A!lCV SAVECON 0046 SAV£11EG Sf l 6 SAV!10\I SSZf 
S!lCOI 705 SBC02 741.& 51!(03 7UE S8l1£AK 0002 S81Jll0 AZfl SCAN StlJV 
SCAl/2 Stll8 SC~ 5070 SfAN!!O S!ll.5 S{AHf 506( SCAIIU mo SCAtm 50/,9 
SCOON 5094 SCl[AR 0001 $COPY 991,0 S(OPYCK 'ltM SCOPYrn mz SCOPYLP 'lt6J 
SCOl"!O mo smBAK VCIB SCRll ,rm SCRl!f'Rf 5100 SCR-OI. lf7t 50/\1'11 OOIA 
SO!llOlP AJIE SOOUflO Al08 SOEOI 716A SO!lff AJ!!1 SOI.PO AJJO SOflll/£ 4071 
SOStP AJ(J SE(2ttf.N A!lM smuo 8934 SHIIOl WIS 5£fOAIA 7302 5[(!},\J\ 7412 
S!:COflH 74Af SEC!lttOR 7424 SHOO 661F 5HDl'Ul 14ss smo 7420 SEClOt 74JA 
SECLP 9308 Sf:CPAS mo SHSER 171,A 5£(S(Rf llfJ 5fCSERl 11M SECSFIN 17(F 

smor bll12 SWOR tD1£ SHUP 1,818 SEEK 5181 Sf:fl!IIH 5673 SUCH! 5192 
5ft00! 5767 5£tllEN S7b1 5£lOtlOK Sl8S snm SIA) SEURH 571lf SEUOOP SIA9 
SElf'II 5760 SEU!S 51'/f SHSNG mo SElVRT Slllf SEff!ER OOOE Sf.llfl6S Uf2 
S(f1tl7X 1344 S[R(HJ 10£ SERJIU ISbO 5fRIAt5 All!,(l SERIAi.i Amo Sf.RIAUI 0011 

Copyright 1983 by Hree?.e/QSD, Inc. 



'I'ECH-112 Super Utility Plus 3.0 

SU Plus 3.la - S·/mbo I Table - Modi.;,, I 

5£RIAI.V AAOJ SERIALU MES SERSAV2 AS£3 SERSAVE 652! 5£RSTRI 4340 SHB Wb 
smss 9?!lll SETCON "481 SETO 6404 SEIOON 5582 SETOEC bC22 5£10£! 6f31 
SETOLF 55711 SETDRV 55bF SETDSS '7C'1 SETGAT 9762 sm b:J£C smss 9809 
SEIN £41A' srnw '1837 SETMllfl 0006 SETIISS 970C SEIN 6130 SETHSIO 8f33 
SETNSS ma snsoo Cll60 SETSIOA 5637 smrna 5b4b SEISIOC 5h40 5£1510£ srn 
SETSIOX 5612 SETT 43C£ SETU UCS stTUFS S?CB SHX MS£ smrs cm 
Sl'Ml 8EEO SfMT2 6EEO SfHT3 ,111 SfNT4 mA SFNIS llf02 SFMTU am 
SHBAO ?Cl!C S!ICON 7C4f SH!lllOII 7474 SHOIIRT 748A SHIU 40Ab SHLOl ma 
Sill.OZ 7472 SHOllll 1 SfAO SH0002 SfAA SH0003 Sf/I€ SHOACNI b023 SHOOl1EM M9Z 
SHOCFG om SHOOH W28 SHOOIS bE'l8 SHOOISN bE9f SHOEXTS 83AO SHOfttl SfOI 
SHOffl 8€07 Sl!OfT2 61JF7 SHOFTJ am 5HOFTK5 60Cl SllOfTL BOES SHOfTLL BOC2 
SHOl'..OX 7C71 SHOHNY A074 SHOHOO£ b8EO SHONIJM8 b9(E SHOIIUML b 90A SHORfAO Sf2f 
SHOSYSI 823( SHOSYSJ et 4E SIIOSYX 8220 SHOVERf 5f79 SHO\IERX sm SHOii 6850 
SH0\101~ 7BCA SHOWFL 8S4i SHO!lfll 8540 SHO\Jfl2 BSSb SHOlifLJ 8Sbl SllOUFL4 851,D 
SttOllflS 8571 SHOIIIT 7C27 Sl!OIILI 7C41 SHO\llf 6/lf9 SHOIILP b6?4 SHOIILX l 1(8f 
SHOIIOff BA73 5110\IFL I.BAI Sl10llf'LI bll'1f SHOW'P b8C9 fflRlT SF54 SHOIIST 5Cf! 
SHOIISY2 8252 SIIOI/SY4 8259 SHO\ISYS am SHOWH SOF2 SHOXI am Sl10X, 8128 
SHOX!l 83A7 SHOYYI 8012 SHOYY2 8018 SHRIT 1,673 SHRYCOII Sf88 SHI.JbH 6885 
SIIVUf Sf80 SHI/Tll 7CAI SIT bE'ltl SJR!T 688A SYO 9368 SKERR 553b 
SHlllll 8118 SKPOO 9308 SKPIJRO ?JSA SKPfLSli 4457 SKPRST 53£8 51:PZU 1,0(0 

51:\IER 9001 SLARR 0018Sl!OlJIT 6130 SOlOOP 9C02 SOROER-0 9447 SOROER8 9183 
SPACE 0020 SPACES 6C97 SPACOUT cm SPATTRN 98f3 SPBLONI A381 SP!llOOK A383 
SP8UILO A2CB SPOOff 637B SPOON 6384 SPfflAG A187 Sl'fNI 1141.A SFFMIA Mbf 
SPftt2 A4SB SPFNT MOO SPOOL 528A SPOOLO 5290 SPOOLA 5292 SPOOLS 52'18 
SPOOL( S2A4 SPOOI.E 52110 SFROI A04E SRARR 0019 SSETUP b!El SSPAC£ OIIBO 
SlACK llSF STAl:NOO IJ''l'l STAOFf IJ'80 STAT S/,7£ sm2 S!.96 51(PIN 5S4f 
STEPOUT sss, STPRA! om smr,,; 40AO STP l NGF 7C1f SfRtEN 4081 STRMAl lbBJ 
STRHX 7bC5 STRIU 7678 STRSER 7404 STRSERC 7b5C STRSEll!l 7bflf STRSE!ll 7bb0 
STRSERP 1i.lJ' sm!IK 914' SUARR 001B SUBnEN\J 4018 SUAP 7751 SIIAPOAN 7380 
SIIAl'L TISC 5\IPOA/10 73(8 5YII( 58AI SYH(HI\V Am SYHCNO ACBS JAB oooq 
f A81.P S~M TAOOR 4068 IAOOS 406/\ TAP!: 4Cf7 TAPflOR At2f JAPEHO 8005 
1APESET Af09 TAF'ESHO AtJO !Al'SHOI 11£50 TAI\IHR 41),10 !ASK 428( 1A5KCH •490 
!ASXO!K 4404 TASKCll 001 lASXOfl rnz TASKCHN 43ff !ASKON 4309 TASKORV b:Jb3 
!COUNT 4064 TOl\/ll s,Jc TOl\/lll sm TOIV02 S14A TOIV03 sm TEMPO 104€ 
TEMPI 4050 TEl1P2 4052 1£1tP3 4054 TEMP4 40$1, TEMPS 4056 !£MPb 105A 
TEMP7 405C IE/11'8 40SE TElff"I 40b0 1€/IPFf 407f TES ff IN AAbO IESTMI AA22 
TESTHZ M2C TESTNJ MJS TESTl181 MDI TESTlll Ml6 TKBD AOOD TKCKY 4480 
TKE ACEE lKS ACES l/111SGG MbS TIIULT 5912 TMULIJ 5920 Tl1UL 12 59l'f 
IOGALV 4538 TOGt,i.\/C 454C TOGIIII: 4552 TOGSER 4559 TOGSt:RU 457£ TOGIIIA 4530 
TOG\IU ,sae TOGVERU 4590 TOGIIHO l341 TOl'GD!l 6498 TOPGRAN 647E IOPG5l3 84AE 
TOl'GS/l 8481 TOPGSS em TOP11EN 4035 TOPOF!L 8,124 TRACAOO 44F3 !RAK 401f 
!RANGE 8065 TRANGtS B059 TREAD 53ll4 lRlflRO 8$08 TRIFLYR 84Bf l RK2MEM ACS2 
TRl:80T 680€ TRKOH 6800 TRXEliO SAOD TRKEIIOO sm rRKTOP b608 !RKUP b1f5 
111NGI 80'/f' TRNG2 BOAO TP.NGJ 80(8 TRNG4 8086 TRRt.AO 56% TRUE 4020 
TRUR!TE S8b0 TRVHAV '1585 TRYHAVZ '159C TRYH\16 9508 lRYfN7 ~SEF fSOIR 67?( 

TSKCKI 44AO TSWHX USA TSKCNTY 4435 TSKCN!Z ma TSKOONE 44£1 fSKNOT 441:4 
TSKXX 4468 JSKXY U76 TSKXZ U9A TSUII 4086 !SlSFIX 64fA f5Y5fX 6:it( 
TSYSfXl 65fl4Tl0 SbCb HI SbAf lT2 S1.B1 m 5b8F TT68 859F 
TURNSl'O IJ71 MITE 53CO TYPE 4010 TYUT mo um cm UARR 00$8 
UCASE 6315 UCO A!S2 UCOO All7 UCIJR AOf7 UCfA Al!.9 UCH Al37 
UCL AHO UCH Al2S UCN AIS7 UCNO Albf UCNOI Alb2 UCOPY 9F09 
UC5 Al42 UCSO A!OE tJCl A12E UCTBL AS2e um AfJf9 UC!R A!05 
lfAOOR 9A8A IJ'AOOS ,AOs UFCM 9AS7 lfCHX mo UFcPUr 9AbE lfCRC 9A9C 
UfCRNO 9Abfl UFOEII 9Af0 IJFEEO 0008 UflEAD 9MO Uf IBM 9A72 IJFLENG 9A5S 
Ufnl 9943 lfNOKl 9A67 lfRANO 9AfE lfSO 9903 UfSOf 99(8 UfSE(I 9AS! 
UFSS ntb lfSSf 9'/llE Uf!O 9946 um 99M um 997( UfTBL 9A2B 
lfllNV ,m UFTNS 9835 UFTNS! 9840 Uf1NS2 9843 UFTNT 9818 Uf!RAK 9A4A 
Uf!l 9989 UllP C6b7 UL!/£ ODSf UMJSEO 625E UOLP CMS UPARSE 9A03 
UPOAIE bOOS UPOA TEI bllE8 UPDIRX 'IOl,J IJPOIRY 900/, UPO!R1 91l?O UP0\1£C 71,ff 
UPfEEO 5014 UFfllE BbDF UR94 (47300iA mo IJIIPOIR am USOIR b7M 
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Tedmicnl Manual THCll-113 

~:il.J F1lus 3. la ·- ~;vmbD I Table - Model 
USl:OIX em USE!il! C27£ USEGli'QX C2fl UTAOOO AO.. UIA005 AOi,8 Ulm 'lf(5 
U!COPY AHi tllCOf'YI MOC 1/ICOPY2 AS03 UTCOPYX A500 UlfllA A?l,f Ulf/18 A118 
UTf!IC A266 Ulf110 A1S€ UlfllOR£ Al/Ill UlfMI AIAl UIFMIO Al!IA U!FM!l A219 
UTfNl2 A211J UlfNIS A200 urrnr& A2'10 U!fffl7 A2A2 UllOD ASOC UILOS A51A 
UIUJ5V A5bl UllOS\ll ASA4 UTLDSVN ASOO UtlOl I\S?S UILOAO A5H UllOOP 'lflO 
UlLOOf'I 'lfAE Ull00!'2 wee uJLOOP3 'lfOI U!LOOP4 'lf!lA llllOOl'S 'lfffl UllP! 'lf72 
UltP2 9f68 U!LP3 ,m UTSA'IE ASSJ UJSCALL A'.illl, VALLP 500 VALNAX SUB 
VAl!RN 5CJC VALi£ SflfO 'A:ClOflll 4062 1((1{)!11 40bl VHIOR2 40/,b V[CfORJ 401,/l 
\JECTOR4 40M l'EPSEC 7lll,2 VERSl:CL 1077 \JEl&CO 11181 1/ERSKP '18£1, VIOl szoo 
VIOOK sm YlllEI 5100 VIOEJ SIES Vl!ltND 4000 VIOCO 3(00 VIOi! SlfS 
VIO!T! SIH VIOHtX 5212 VTAf'E A£F1 V!Af'fl AFJ2 Vlllf'EO AFIS V!Af'H Al'Zl 
VTAf'ENO AE(O IIAINOI BASC l/A!Off BASF I/AIOI: BASA ll!JW b7.A5 \JUI c• H 
llllAfOCC 8£0£ t.l'Alll!S 8£M llllOIRZ 7ll1fl UHOR sm Ut{ROt 71!00 lllltROIR 7AO 
IIHER£ 1019 111:IIOIRY 7835 ll!IOIRZ 781( IRlSC 5(26 llHlR 5(1( Ulf(t (700 
IIRBUILO A(OA 1/RIUR 711A6 IIROIRI 18All llllflAG 884? URFUN b'.,AO IIRINT JJ!'U 
URIJE S3CJ IIRITEI 545f IIRllflS 5463 IIRll£1X 5470 IIRl1£HS SJA7 1/RllflR 563', 
llll!TSEC cm vRrRr 31E6 Ul!Rf.ST 12££ lll!IHI nA7 IIRllf'E 107A IIIAl'f AFbS 
UTAPEO AfAI ll!Af'El AFec um 4JE8 IITR!E 5841 IIIRIES ses1 um '1£1£ 
VXI 5000 IIX? 5811 \IX) 5815 IIXI 5813 1/X'., SflJI IIXffR 51FJ 
XACOUNT 40All Xl!AORO 6b!l8 X9AOllllX 1,/,48 X80X! 1,/,bJ XCOIJ!IT IOA1 XfERtl 57!'& 
X!ONARI: '/'IC7 XREAO 5372 ZN' l~Cf ZAl'ft.AG IDbE ZAPN 1,/,% ZAPO £610 
1APIRIR nn Zlllfr &302 ZEGPAN 8A(t ZftRAf41 BAO! ll:RFIH 1211 ZER-Off bfl~ 
Zfl".,f( nos zr&cL m1 MRNS llA!II ZUT«;ILP 8A8I, ll~O 8A70 IUNGOL P 6M8 
1UNIJ5f 8008 Zlmif.( 80£4 ZUNU5£l 81bB 
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Technical Manual TECH-115 

:::LI Fl lu5 J. la Svmbol Table - Mndel I 11 

'8 1251\ ffl 4218 $010 1212 fOJ 122'1 JOlfl l'/81 fOlf0 l'llll 
SO!f5 7M3 It 120& ltJO 1200 it.:l 4211 t/1 mn '"10 4l37 
tMJ 42)£ ,u ms $N!O me tH3 1253 15!.(HJ 0017 ISWID 0012 
f5f.Cli5 000'1 St,mJ onot ,smo DUO! lSf:(lS 0000 11 11n mo 4lf8 
m mr ,u 410 fX m1mo mom 4216 IXJS r,Ar 
aon 0000 ilOO 0006 illD 0010 arn 0018 il!OO£R CM( illODSP (68{ 

at0£11ll c6Af ;mr.Ern C6C5 illOGfll CMJ iilll!!AV9 CBO,I iltll.OilO (884 illOCOOf' CBl,R 
atllt.0!'7 can atOCOP3 coo1 a,rnu fllt\2 il!ORO (!JfC ii!OROI C'/00 illOR02 cm 
:J!OROJ mt ilOROI C73' •!OROS (?48 <l!Ol!Ot OlfE illORl:0 Cllf1 illO!IEM (800 
illllR£S csu arnm (!JEE at05€K cm iltOS£R C8A7 illOStO (8f5 il!IJSIRI (800 
JISOCR C78A •150'".,P C7CA ilSEIIR C71lll atSG£l8 (703 il1%£ll C/AI illSIII\Vll ()£6 
illSLOAO C7'12 illSlOOP cm a1stor2 C707 alstOPJ ens a1wR (lflll <llSRO (!l!JA 
atSROl C81B i1ISR02 ma a1sRoJ Cff3E atSR04 (818 ilSROl COOC illSllfO on 
atsR£n CIE8 olSR£S C7f2 ilSRR£ ore atssu ceic atsSER C785 olSSlO (803 
.1ssrR1 (70£ i120 0020 a?8 0028 i!Jll mJJO al6 0038 oJO!U ('l'IB 
ilJOf.RR C'l'IE aJOr,ElB C9Afl aJOGEll l'82 i30!1/\V8 mo iiJOLOAO cm aJOLOOf' cm 
ilJO!.OPl ma a:JOI.OPJ tm ,JONER cm aJootR CAJt aJORo mi oJOROO C9FI 
,BORDI C'1£4 aJOR02 CA22 iJOlltJJ CA2£ aJOREO cm oJOR£N C90 aJORES C9(A 
aJll!INl1I CA48 iJIJRRI: (901 illOSfR C?'lb i!JDSK CA!lb ilJOSlO C'IO!l o3051RT (1/,f 

il,11 0000 aaz 0000 aaJ ooon aa1 OVUO AASHW t.ECI AOTCPY CIJD 
ACC! ,ooa ACC2 ffl:2 ACOM' flf54 ACOIH 81'71 ACIIVI 789£ ACIJV2 78M 
ACTIVE! 7879 ACl!t/£2 78,\I A&\1£ erno AM!fl am AOOACHT 6034 AOOAPP Blll'S 
AllO!llll SCSI AOOOl.ff 52bll AOOCLP 6043 AOOCHI 60lll /\OODEC SCI£ AOIJflU sm 
AOlllP 77CO AOOOCt SCS4 AOOR 5001 ADOR28 5MA AOOfflOA SABO AOORO 5878 
ADORESS 4020 AOORPI 50!:S AOOVEC ms AOJI 7S'l5 AOJ2 757A AOJ811E A£29 
AOJ£i'tl 7,,'lf AOJF 1,£53 AOJGIIN3 6450 AOJGRNS em AOJSIR 75% AOJSIRI ' 7$1,7 
AOJSTR2 7571 AOJSIRO lSCC AEOfS 810E AFG/1G (108 AtGl!G CIB7 AtWI Al24 
AIWIX Al46 AIWIY AISI AKllAY. 'lll4D AK5tl1l 4f1,0 AKSHII V!S) Al!Nt: 8170 
Al.LOU CJOJ AllOOO C2r0 Al.LOCAi 6JU8 ALlOCFI 8538 ALI. OCLP 8JC4 Al.LOON OH 
Al.LOGO C5£V AltOIX CJl,b AllotP (312 AllOIOP 8JEE Al VflAG 1121 AlVf!Bl 151£ 
AlVIBl 41fA ANl\l1E 6EOA AIW1£1 8f.f0 NlOOAk 'lll71 MIOJ 9:Jl!S APASS tlf26 
APASSl em APASS11tl 7fFE APPEND em APP(NOO ecos APP£no1 8(88 AfPEN02 B(RIJ 
AS{! SB?A ASC2 Sf!AI ASCJ 5811& ASCI SBAO AS(II 5878 ASm 67'/A 
A5CIJUl1 1£21 ASKI CC'/8 ASKIA ((99 ASKIB cm ASKI( COOi ASKIO CO2! 
ASKlE (017 AS!:IF COM ASnG C01l ASKIH Cl16A ASkll CO'/£ ASKZ (1)(8 

ASMUTO llfflO ASKOm A(f6 ASKl'IG CfH ASKfllE !lfOB ASffffl 1818 ASKGRP 611A 
A5KREPI 7518 ASIJ1£P1 7543 ASKl!E!'I. 7508 ASKSAME Wf7 ASl:SIP 14£b ASl:S111ll 7504 
A5KSlRf 7507 ASlS!RI 71ft ASl;SYNC AfJAS ASVE 50£5 AVAlO 9708 8lflJfS 810A 
8ACKSP 0008 OAOCAf 65M OAOCLSO Sl:28 8AOCHI b048 BADCONX £500 BA00/\1! 7105 
BAOOAI SACJ {WJFEJ 8A63 BAOf 11.£ 83ll0 MOfOR 8!1£0 8AUFXi .aoc 8AOISRI WW 
BAO/'En A981 8Alll1f:M2 A'lllf !Wll!O srn OA05£l 51)0 8/\0UPI sm e111:rn10 '16£7 
8Atfttll 98!,£ 8MfHIS '1862 8AKLPI 6619 8AKLP1 b81E BAKLPJ £821 BA!ll'G Ml02 
8AIIIOO &£04 8AKS!:C £00& WSl'Ct SOA7 BAKVGO 'lllSf BAS!: 3000 OCOIR AOI< 
BORUClS sm em MIA BOlllllS 5£17 Bltl/lS( b!OC 91HA5Cl blU 81NASt2 bl[( 
Bllli\50 WI BINI! im e110 50A8 811005 50(£ 8trl 5011 RIIZ 5081 
BIIJ 5057 81!1 S040 81!5 5025 8116 5006 8111 5(f7 BIICAN MSJ 
RlflN AFJ'l BIIIHH AFO Btrlfl Af:U. 811NII. Mll 811001 NOi Bt!OUIO AflO 
11!(!',l>A ms 81.AUt: 0020 etOOOJJ C18tl lllOfll (4118 lllOPUI Am Bl0P.£1 cm 
Ill.Kr.RAS 184E!US bM7 BLOCK OOOf 811111 AWi 8/fflZ A'IIA Rtl/13 A~fh 

811111 4'1f] 81111 CSJ2 SOL llfl!O 80!.X if'IS 800110 C64f BOOIIOC OIOU 
0001 IS nso 800HSl 00f1 80013 mr 800!JL oors eoo ,mi %48 BOOHlf:P B?lA 
80!11(M 1019 OO!Oflt 8512 BREAK 0001 BPmt 41H 8Rm2 ,2fS BSDIR L707 
81A M?B BIKO AM J lllf f AOO S2A( OUff[Hfl M~O mnER 11400 rnHH" 2rno 
fflHPRl OOCO 8\fPAS 40/8 lllflME SZCI !lUII 0 nn lllf!LOI 11(] llllllD1 1311, 
BIJflOIT YJ21, BUILOffO BOJ OLUGO 7610 fflULP ?824 Ill.USS V635 8\111 CSOA 
81/Rl(P! Sf'M 8Yl£tNI A7blBY!Ell Af17 8Tltlff MU BYl<Ol Al.f7 em OUT AEf5 
fAHl!Ol 7Cf8 (ASOAI OOff CASl101 00£( ((Mil 8584 (OAIN'i! 6bfl, ,OIR"SI: BAl:I 
CENIR SIIOI CFO CAB~ cm CFII CGRANS 4028 OIARO! 5071 (HASH (Ml 
(l!AS!fl CU5 (HAVE em CHAVEt Mf8 CHAX[ Mf1 CHONAl1( lfAIJ CHONME lf'll: 
Clfll£ 61,fft OIKOIR 8MI CHl.m tl8111 C1ll.OOI 0011 Cltl:!ASI UI~ m/llt sm 
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SU Plus 3.1a ... Symbol Table ·• Mod,:;, I I II 

CHIJNKD 8E84 ClfJNl:1 em CfllNX2 8£03 CllUNK3 BEES CHI.INK\ BEF7 CHUNKS Bf03 
(!W(I, BfOf CIIIJNKA BE7tl CHUNKM BE7f OIUHKB BE83 CHUNKC sm CHUNKX BE'IF 
CHIIT bAM CHUTI 6MB CHIITZ W£ OillT3 6A80 CH\114 6ACJ CHIITS M06 
CKADOR m1 CKAOORI. 7'138 CKAOORS ms CKA5CI BSAC CKBLO 9301 mo (594 
cxcoo cSAs cm CSBZ CKC!l csec cm csllf cm CSC4 CKC4 CSES 
CKCU CSEF CKC444 CSf2 ms C504 mMD 8£10 CKCONF 1,374 cmL 5154 
CKOENO t.4CS CKOENOX &4CI CKOIRO BA74 CKDIRIK em CKDLY2 50F7 CKOSAV SIAF 
CKOSID t.4A2 CKOSIE 64AI CKOSIZE CJFD CKOSIZO cm WJUL 51AI. CKENUI\ 6FOE 
CKEXT 8BU CKSEP l,JbA CKSET &104 CKS!OS 1.4AE CKSLI 6517 CKSL3 651( 
CKSLO I.SOB CKSlP b405 CKSlS 6506 CKSRET 6501 CKTBLS 5955 CKTBLX 5%1 
CKT8LY s1n ems &321, Cl.EAR 0003 ClEARFl CODS CLEARX 0512 CLEARY 0018 
CLl!lllff 9887 CLRfllE 6088 ClRfl.P mo CLRTHIS 7093 CLSO 4fBE CLo02 4FEO 
CLSI 4fBA CLS2 lf'IE ClSA 0006 CLSB 0001 CLSF 0005 CLSIIOVE 5Jb4 
Cl.SDI. 4fAS CLSON SJSS Cl.SONOK 53bl CLSTIT 52£3 CMfNfXl BE4b CH!11 A8E3 
C/1112 ABED Cl!OXYE BEIO Ofl'ADO C703 CMl'GllK ma cNPGRNS CbOO CMPDE (188 
CNFCT CMS CIITLD8 893( CNTLP 60711 CHTHSG 6018 CNTOTAl b069 CNTRET 6090 
CNIJFf em coooo 'ISAE coooou 95?1 cooooz 9598 CODE 95/lS coorn 9585 
CODI.Pl %AV CODLP2 '!SBA COLS 0040 C0/181 6fb£ COMll2 6E6F CONOEC 908E 
COMENC 905E CO!fllE 8C87 CONFILX am CONFIN 708F COl'IFLP 8031 CONfLPI 8088 
COIIFO!: eon COlllflP 804C C01111A 002( COM!tEII ABA4 CfflMfl AOCO COl1ttEl1l A8AO 
CO!tlO 70E9 CONNSlR 70f8 COIIOflP 906£ COIIPAfJO Cbf4 COMPARE 60E7 COMPCOJ 98A8 
Cot11'COD 9878 COIIPCOE fBAC COIIPCOF 1'585 COl1POAT 81,£3 COIIPOI R UCO CONPEXT me 
COlll'GD C610 COIIPG! C618 COIIPPI '103b COIIPSP 7AD1 COl'IPII 9085 COMSEC 7031 
COHSECL 7060 CONSI. 7092 CONCfO cw (ONf( em cONFCI 8F98 CONFC2 8FO0 
CONFCO 8f'I£ CO!flG CllllE CotfSK 91 lf (OHR£! 6380 COIHBL 6383 CONTRL 4EE7 
CONTRPT 5005 COPf lLE C07C COPfLP COAB COPS£( 7125 COPSECL /ISF COP\JHR 4A3B 
(Ol'Y 4m COPTI CIS3 COl"lll me COONT 40A7 CPASSIJ 9033 CPLPI 9C4F 
Cl'LPZ 'ICAF Cl'I.PX mo CPLPY '1020 Cl'!.PZ me CPPOIR CEil CPYVER 9C74 
CPYVERI 'IC81, CR 0000 CREAFT cm CREATO ms CREATF C4Sb CSOIRZ me 
CTI A'12E CT2 A9J11 CIAPE ACBf CTAPED ACFO CJAP£L ACEO CIJBP 919F 
CURCHR OD'l8 CUROlRO OOA4 CUflCUR 5021 CURI:£ llll4B CUROFF 5027 CURON 5025 
CURSOR 4021 0801 BtJ'Z CXKBO BCJll CXTOP em CXIOPN BW OALLOC (550 
IWWIKS 71f9 OA1181.fF 0300 OANK 720) OAl1NOTR 7'100 OAHOK 7119 OA115ECL 7251 
01'RR 005C OATl!UFf F700 OAJERR 5070 OATNSK 5827 ooux 68'/E OBUfF 0100 
08Ull0 A2" DCIO 4172 om 417f om •tee om 4199 om HM 
OCTS 4183 OCT& i1cu om mo ocm 5571 OC!PAS 8886 DCTTBL IIDA 
OOAAI 80FZ OOAA2 80f8 DOM3 BIDE OOIRRO 88AJ 0011/RS 68AI OOIVO 5805 
OOIVOI 561lA lllllVOZ SBEI OO!V03 s&l ooosm Sb30 OORIVE 4072 OOICON 7B90 
OO!XXC ~OE! 7f48 DE2 7f58 OEJ 7F70 OE3lP 7F32 OE4 7Fb5 
OE4A '/fl,8 llE4LP 7F37 OECBAO WE OECBLO w1 omm bC68 OHCON 6(25 
OECCON! 1,(32 OECCOO 6815 OECCUP 1,COA OECCUPI im omr b78£ OECNIJl1 bFF3 
OECOOE 6811 IJECOff &rn IIECOt:G b!IIO OECTBL bZOb OECTXT bC6F DEF AOOR 402F 
0£f01R 585A llEFGAT 9061 OEFLTS 5851' OEFUO 8£95 OEFUPT SBM OE(AY 54B8 
OELAYX S4C8 ilELBYlE 6EEI 0£5'/E mo OETECO 7(50 OE TE COO 7(68 OETEC! )(90 

OETECII 7CA7 OEIECOS 7CC8 IIETECS 7C06 DEJECT 7(29 OETPUT 7C09 OfFOIR 81lf8 
OfFO!RJ OOF? Of ILCNX B37E Of llCON ll3f4 DFllELP 8429 llfllEUl 8432 OfllWTX B42( 
OlfflYI 8418 OIGOk sew OIRO\IN 7m OIRENT 91,1,8 OIRILP 78bC OIRUST 809£ 
Oll!lSTC 8081 OIRLSTO 8123 O!RLSTI 8002 Oll!t.510 8000 OHINAX )BOA OIRNOTA 88A8 
OIRNO!Q ll6C3 Oll!PAG£ 1031 O!RPART 7E88 OIRSCN1 4033 OIRHK %8! OIRUP 7E7b 
OIRX (212 OIRY Bf4A DISCON 1,1,80 DISCON! 1,683 OISCTl 4EE2 DISON 4EOA 
OISOSK 1,521 OISOSKO 1,sn OISOSXOO b5'15 OISDSKI oSl,7 OISOSKX 6550 OISOSKY 655A 
OISflll 83A3 OISfllE 8384 OISflT8 84fl OISHV bb91 OISHVXX bb9B O!SKLP 65M 
OISlP mo OISl'ICN! ASSO OISIICON ASlO OISNE" AS18 OISMRET AS95 OISMTBL AS9A 
OISOK 4E04 OISPI 40A3 DISP2 40M OISPJ 4DAS OISPO 7A48 OJSPll 4fB6 
OISPN 7A3A OISPXHX 7A2b O!SRE! 67CO OISRETN ASIA OISIBL bbllC 01511! 6b86 
OIVO secs OIVOI 5600 OKOI: 1,1,7( OKSRl bSfC OI.C1111 51Bf OLOfF 51(4 
llOH S183 II.YI SOEO OLY? Sllf8 OLYCHI bCS6 OMEl18 A50A MNO ASCE 
llt1EIIOP AS07 Ol'U!T ASDI Ml'AJ ASCB 011Eltll' ASDI Ol10UNT 1,121, OMSV me 
m.LT 56AE OIU. Tl 589 7 !Jill 12 SBCO ONAtlES 4270 001S 81lfl 0025 BOFO 
003S B!Of OOAODR ASJ'Z llDAOOR!l AS37 DOAl.ll 6?b5 OOANO b8AE OOBLD Ab20 
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000\lllO MIC OO~Rll ?306 OOlNJ:Rt Ufl OO!IDERZ 940( OOROCRI! ?412 OOll£1RY 5EOJ 
OOROl 6llll£ OOllOll oo oosm 5547 OOSKJP SEED OOSf'fEO 6CSI. 00\fflfll 8528 
00\INSEC SASf OOXII 8(£0 OOTYR 8002 OOYYX 8005 Ol'ASSU OOSA Of'ASSV 881,J 
lll'AHIIN '1877 IJRIV 4074 URIVE 4075 ORJI/ES 4046 OVVASC 5581 ORVClll: lllll'O 
llRVCl«8 906£ ORVO:U 8DIA lll!VCKOX eass lll!VCOltl £2'10 O!!\ILP im !lllVSAH£ UJJ 
OMTAT 8ll05 !lSEIIJP MOO !JSlOIR 7llllt OSKOIRS 1018 OSkfllEC 11570 OSKF11££ l!S61 
OSKSI.O 5180 OSl:Sl.00 Sl830Sl'GRNS me llSl"'JtCll ma OSPSECS £618 OS(AT $£00 
W11'I '1£46 tllffl '1£58 MP3 '/£SC MPI '1£% rutPU '1£55 OIJl'WS 'IH8 
IXJ1!'6 '1£&6 !XWASS 'lllf?ll!MJ '1£8'0\ll:I 80bl 11./ll 001c oxm 7£04 
OYITT 7£[8 £0 5781 ES sm n 57% EfANO 6£7C mm 6£80 
£fROI 6£60 EfSfflfF 1,£!,S EfXOl! bE84 £HOF llE DSJJ EfflJIIElt Ffff ENOOff 6f£? 
ENTER 0000 f!lfRIES 82AS EN!RIS 8267 EHIRY 0500 [OAS 1026 rore 102) 
EOFS 4021 £0l 001£ E«.X me £POU 4405 £Ril.'ll£ 831lA ER/If !LC 6316 
ERAfllH 8312 ERAflll 8321 UAFILJ 83Z£ EMiGO 51'11! ER11SGS 57bA ERIISG? 5782 
£18l 0000 £TX 0000 [X01Eft An£ EXC!IErl A77f HCSAV 7Jlb £XCSE( 7296 
EXCSECl noo EXECOPY erse [XECPYO 8F&I. EXECPYI 8f7B mcm Of8f EXECPYJ 8FAS 
EX!! £220 EXfHII 65)1) EXT!IITH 854F £XTHI fl 8510 EXllP ll!EI f800 bf.Al 
reurr UOO FDCCNO OllfO fotllAT OOfl FDCS£C OOfl FOCSl:l Ollf4 fOCSTA ooro 
fOCJRK Dllfl ffJFIL£1 81,ES fOlt 51'00 fE!01!1 t!A',2 fEl(tJGO BADO fflLCON 8162 
fflLff 8100 fGSSV BUf FGS! bBU FIGORY ,2ra rmoos 6674 f !GI.Pl [(11 

FIGIIOOS 81>'!8 flGIIOOS 8bA8 FIGOI 1,£82 flGPASS '1£00 flGPOl ?DEF F t Gl'Sl P ,m 
f IGl'SSI 118M flGl'SI 1!871 flGl'lfl 81,etJ FIGTKI 8b8E f!Gnt &CO flGIJS 8669 
FIG!Rll am flGIIU 8!,lll flGTRS &87 f llB!ff 0700 FllBYJS bEFf fll[(l ,l!IOS 
F llEOC8 41Sf rllELP 908A fll£1W' 88'11 fll[S IOSO fllE!Ol 90C8 f Ill ?JBI, 
Flllll£f IW2 fltll'Eft MOC Flttl!Er 81:lE Flll\J A8M fllftl A87D fllffAl'l! BOAi 
fllllEKI A82B FlllGO 81£1 fllmRO 81(5 flll«llll 81(8 f!Ll!Ofl2 Bill!: fllJ'IOllf 9104 
flLIIOllX 8178 flt~, 1!2SI fllRl:l 8117 fllRElO 812'! ftlllEU 8133 flll#ff! •f'I? 
FINOYIE ££1!8 TIN0£0F CObO flNOSO Bflf FINGRI.P 63£8 f!RSIS SABO f!XJUP 6.idl 
f IXlllP &3'11 flOOP 8J83 FIXCOI! lfll flXREAO SWJ flXSH 5670 flXSUO 5620 
FIXSIO 5631 flXlllU! s&1& nA&A 40£( nAGD 40W ftcOIJHI 502£ flGBO l,ffJf 
rum sc,o rum SC& fllO:S scM rum SCA7 fll(H seM fl!CXS SCS8 
fllUSP SC7'1 FllPIJEN 53f8 flll'GO 5408 fUI sm rm seSO fllOON sen 
ftkf'Ul srn flkl!ES SCSC flKSOON 5(85 FUSREI sees mS111 SCM fUVT 5(61 
flOOl'II 8214 FlOOP12 813f fl~N S41lf FLSCUII 1102 FtSNUM l,FAV fLSSPD £f05 
fftl 8258 fllt em rnJ 827l Fftl 8285 fNS 8271 fll6 82A? 
fNl81fF lOJI fftllll\1£ '1116£ fNTOO!l '134 FN!OOHII ,121 fNl[RR UCO!! fttllOOP ,on 
fNllP ,occ FftllPZ ,103 fNTHM ,OM fNIST 'lff(£ fnJUOON '2'18 fNTlltlR l'IO'I 
fNITPI: ,ore rNO 81!l8 fNI a1,, rH1 BIAl fNl BIAE FNI 8189 
flallO &fJE fHIJ'lll 116£1 ffflfll2 8111A FHOFllJ 8/ll fNOFIU 8&£8 FN!lflt£ em 
fHOSl'OT em rJC;fM.1 63ES fOI 8317 fOZ em rom 82£( fOJ 8319 
fOlJX Bl'E7 f03XX 83!111 rom e:ms ro, 8351. fOR(ONf llf&1 FOR/IA! m1 
fOJ!MH ,oos fOIIS(( 680A fl'CREf 8515 nm 402A fREfG 4078 fRSIG sA,o 
fllSIH SA?& fl!Sfl SA'lfl r.;pm 8Sf0 fSl'((l 81,00 fSJ'£{J emmo ,116 
flR 5F[6 GAl'OOl A32]GAl'SII; Allll' GAt81rF OSOi) GAIR£P 8'121 GBlSI 1,f6J 
GCO!lll mo GCOIJIII &CSU liEOIJ: 810 (,£1l.ASI 87CA GHIO 'lSOE GHIO BAJA 
GflAODl1 ASOF GfTAORl "5£2 liHDCI mo r,uec2 6181 GEIBCNI 6!99 G£18lll 6171 
1uem 619£ GE18YlE 4114 CHCf COOC GflCfl CIH GCICfH mo GHCNF con 
Gfl(hfA (£61 li£1CIF8 C£78 Gf!CIFC (£70 Gfl(Nl 6045 (,(!DAI SACO GHOIR sm 
6£IOIRO SIEt GHll.P 8EN: 6£10RVS 8E1f G:!Ol ACbJ GHDIO A(I,( G(IOV8 8£62 
G£TOVON 6EDZ 6£1£ £7C7 r;nms 811A G£1fAOl1 8?70 GEIGAII 1f'5 GflGA!l 1f87 
GHGAU 7m GUGAU 7f98 Gf.TGAIS 7f'IZ GEIGOIT 7f81 G£!11MOI 6£07 G(lfflll8 S58£ 
G£llfllC SSC1 Gf!Pl 97CD G:ll'UTA ,181 GUSE Mr? Gfl5ED A70[ G£15El 5V3' 
f,£15£5 MAS !;ffSESI A/.88 GHSJe SOIi liFSl l,l!FS GHIOl:I 881Z GlllOK0 8808 
GOIIAO S'18S GOl!GO £FU GOlllilll IISA GOlltSI /,FU GOOYI( bf7B f,000015 OA2( 
GOOS!(ll b5£5 GIJOS«tll 6Sll2 (i()[O 87U li0£0,IS 8707 G0£0fS 8101 GOflS Ill? 
GOIM:EI 50C7 GOR£ST 1,7U GOS!PIN 5538 GOSIPOT 5513 GOIAOL 59l7GOTKET SIil£ 
GO!Sll 7SB7 GOISTR 7SAI GOTSIRC 7SC2 GO!SIRl 75A{ oom MAO GOIXCl 1SflA 
GOIXCl !AOJ 60\/Al seas GOX£0f 81,(2 GOif-Of 860/, G01EOF 96llf GRNSIZE MSA 
GIOO !i8ll8 GJ!l!V '3818 GIIJY set, GIOkO 8A6S HACKO me l!A(KOO mo 
ftAOAII me Ho\18" 1>'37 Hl\lfl£N 1£00 IIA.~0 1,951, JfASOA! I 08 J ""50,\ I A ms 
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HASONXX 11573 HASOIIXY A58C HASONXZ A562 HASfLAG ms HASH 84FO HASHLP 8503 
HA5HOI( 8511 HAVEll 5125 HAVTAB 5'1'12 HBYT Cl,ED HEADCOL 0020 HEAOCOII OOBA 
HER!O 67SC HEXCV SC!!ll HEXIT 6788 HEXTST SCCA HflG S72E HGHG8I C!bB 
HHIS 84fS Hlst:C 67A4 HITBlfF D600 HlTLPI 84ES HITLP2 84E7 HIIREP 89bB 
HLDIR {j82A HLPIIAY 678A l«llOER 5776 HOLOIN 5736 HTLHV 920F HTNNR/1 9201 
HTNRl1 'IIF6 IMiTO Sb68 MYTON nlf HY!RS 7230 180 5002 185 50EO 
l'1478 CzaF IOOOT 7884 I008l 7804 IOOEN 77F7 IIJOOIIN 76?8 IIJMARKS 778f 
IOIIK 7m IOMOK m, IOIIAl1G 7'1C5 JONOT 78FA !ORE! 7656 IOSIOO 7&4 
105101 7flEF I OSNGL 78[4 IDT ABLE 7868 1010!' 78AC IOUP 788£ IOIJPX 788A 
IOXClli 1'18A IFBfNT 9Bn lfBREAK 42fB lfClEAR blB!l IFCOPY C!OC lfCOPYl mo 
IFSAIIE 60EF IFTHER AOCI lfTHERI AOCO lfTHER2 AOOS IFTHERJ AOOA !fTHER4 AOE6 
1FX2 me IFX2A MIG!l 'IOIC INCOECG bf% INCOECL bf8( !NCOECO l,F77 
INCOECQ lifAI INCOECV 6fA3 INCOECX bf8F INCOFF 6F6F INCPASI C3£5 INCPASZ C3E7 
INCPASS C3C2 INITBAO SEES INITBO! SEEA INITB02 5EFS ! N ITBOJ SEEE IN!TORV 628B 
INITl)IJ 1,280 INITOV0 6286 INITG/\T 9008 INITLP ma INKEY 59AB !NP! Mb1 
INP!X AASA !Nf'0!1T AA23 INPORTB AA26 INPUT OIJC7 INSBYTE bfC7 INSGIC C705 
INSGTU C73C IHSGIV C7SA INSGIX C71A INSGTXX 010 INSGTY cm !NSGTZ C72f 
INSHI! 6533 INSHIT3 6532 INTACNT 6023 INTCNT 602'1 !NTFOC $927 INTGTL 904[ 
INTGTN 905A INTLGT 9048 INVTBL BSBf IOCONN 5445 IPOEN 77FO ISOtN 7/FB 
lTCONT me IXDIR BalE IXOIRB 6838 IXOIRBB 6653 IXOIROfl 8854 IXSAVX S3F9 
!XSAVV 8080 J\ll'IPII[" A7E4 JUNPROT A7ff KBORO 3801 KBORI 3802 KBOR2 3804 
KBOR3 38118 KBOR4 3616 KBORS 3620 KBOR6 3840 KBOR7 3880 KCATLP 8508 
KCATIGO 8503 KEXT 85FI KEY SOBE KEYBRO 40BC KEYTABL 4on m 5113 
UCAT lll,50 KIGO S!IIE K!LCATC 8594 K!LOISK OOSC KILOSK 0011 mm 81b5 
KlllCAT 8585 mm 663A KILUT 8142KILLLP 6156 mLOP 8UF nllPGM mo 
KILLS!K 81,SB ULLW 8160 KILRET 008b Kl~ 5312 K!MCHK 7453 KNEXT Bb01 
KSYl18 860( KSYIIBGO B63S LARR 0050 lBLST 6E8E LOIOR BSAO LEN2Sb AZE4 
lENfLAG A2CS lf OOOA UNEC 612E UNrEED lf!A LKSEC 5848 LDAOrnK B?!B 
lOAOCKO 89£1 LOADCOII 0581 LOAO!llll 8'12f LOAOPAY Ob2f lOCSYNC A033 LOGO 068f 
LOGOIJSP ObAJ lOGOI.PA 06A? lOG0\11 lll,,S LOKOF 970A LOKOL ?701 LOKFIN 97E8 
lOKGRAli mv LOW 7686 lOl:IM '60E LOSH 67A6 LOSECL b7BO LOU! 89(0 
L0112 B'IU lOl/3 8909 LSOlR 6771 LSTBYTE 1£B0 lSlKEY 50£b LXHJ 51b( 
lXll4 5178 LXIIS 5180 LXHI, 5186 rtOO 6An M2SHD MCO M2SECL AAllJ 
11AKEOEC 8E28 11AKEGAT &330 MKEHIT 8483 11AKGAIL 834A 11AKTRSD BE3b 11ALOOOO bOOE 
11ASTER 4015 IIAX80 0001! IICLP 608A IICOIIN 60AF MOLCONT &CFB NOONE bBBB 
ffllONEY 1,866 tEt12PUT ABS2 11EM2SEC AA90 11El12TBO A674 IUl2TRK A848 IEl10RY IBbB 
11E'111Hl! me 11ENJ 1588 11ENUOO sm NEMMlf! 46A£ HEXEX 6876 IEXXE 687( 
lfLAG 4073 IIGGIH BOEO 11GGIJJ 80!:C HI011EM 4037 NIOPNf EAOO MKHI 6404 
11KHINT 8402 l'IKTI • S!20 to:Tt 5131, It.ADO 60(6 11NOTH b8'1E 1111TDES 6247 
l'INTSRC 6231, 11NTS1'5 6250 11NIGRNI 8DC7 11NYGRNJ 6088 11NY6RN8 60H l'INYGRN9 BOf6 
l'INYGRNS 80/IJ i'IOCOl'ltl t.Zt.C II003Fll 406F t!OOCONT 1,AJO l1000 6065 MOOOAT ma 
!IOOOE l,Ol,0 HOOOEX 6070 IIOOOIR 7030 IIOOOIRO 704F MODOJMP 7068 MODORV 69EI 
l1000X 601'1 HOOE 40IC MOOELN IFCb IIOOFIX 6A84 HOOi 0000 MODIFY b9FF 
l100111 ffff IIOOIRBK 702C IIOOIRO 7EOC MOO I RL 7006 l100IRLB 70E7 MODI RLN 7DE9 
MOOIRR 70BC IIOOIRRN 7DCE IIOOIRU 7lf3 l100IRXI 70CC MOOKILL 70A2 MOOL bCEE 
MOOLE mz MOOLEX 6015 11()(U 601E i'IOOl1EM 6'1£4 MOOR bC93 l100RCNT i,(90 

MOORE 6CE2 l!ODREST 70AE IIOOREX bCE5 MOORX 6C(b l'IOOSEC !.9£0 MOOTBL 6A5( 
MOOTBLO MU l100lOI' 6C87 HOOTOPL 6CBE l'IOOTRK 6'1£7 !IOOTRU o9EA IIOOTYP 6902 
i'IOOO 603A l100l 6042 IIOOOEX 6045 MOOUX 604E MOO\IT MOB l10l0Rf AF69 
HOTORO AFSO IIOIIITC MZA IIOVBAK SBCA l10V13l.K B6IO l10V8LKI 81,if MO\IBLKS Bb2F 
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OlLOOPI 9f2A lltlOOl'Z 9f4S utLOOPJ 'lnA UltOOl'4 9fSJ UILOOPS 'lf6T UTLPI ,ru 
Ullf'Z 9f01 UIU'3 9ftS UlSAI/£ A488 lllSCAll AS!JII WI.LP Stu VAUIAX st2E 
Wl.!RII SClf Will'. S80J VECIORII 4862 V£Cfl!RI l&M V£CIOR1 40/,6 V£CTOl!3 41Wl 
\1£CJOl!4 411M VERSE.C 6fff VERSEct 7014 V£115ECO 7111£ VERSKP '185AV!Dl SIH 
vum sm v1oc1 5101 YIIU 511)'1 VIOCHll 4000 VIIIEO lCOO VIOi! SIE1 
VIDITI SIEA VIMX 52°" VIAi'£ NiOE VlAl'£1 IUE VTAl'ED AE&I VTAl'EI. jlfJf 
VtAPEl«I MlOC UAIHOT 11775 VAlllff 8'178 IMIOI: em IIIJl,I\I &18211UI (54{ 

1,ffl S?CC ltfZ S'IIJ'I ll!AfllEC 8£02 !IIATTRS 11£18 IIIOJRZ 7A8l l.liOR Sil!'& 
11£!!01 7M6 ffROIR 7M'I ff/1£ 1818 llillltfY 7A88 llilOlll 7M2 IIISC SE08 
llilR SIJ'F 111m cmvum S100 IIRBUILD NfJf IIROIR 791A IIROl,t 7820 
IMI.AG 8ASll VRflll 651!11 VRlllf ODEC IIRITE 5387 V!!ITEt suo 111111£15 5451 
VRITEIX 545£ VRITEHS sm VRITUR 57£1 lll!ITSEC Cll6C IIRl'Rt 00f8 llt!RESI 'm2 
IIRTHT '216 VRJYl'E 407A UIAI'£ AES! IITAPED A£80 VTA/'£1. IE.AB IITU 43E2 
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