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NdTICE TO MULTIDOS USERS 

This software is sold on an uas is" basis. Neither 
Cosmopolitan Electronics Corporation nor AlphaBit 

"'Communications, Inc. shall not be liable or rnsponsible 
to the purchaser with respect to liability, loss, or 
damage caused or alleged to be caused directly or 
indirectly by the use of this software, which includes 
but is not limited to any interruption of service, loss 
of business, c anticipatory profits, or consequential 
damage resulting from use of this software. 

Throughout this manual references are made to trademarked 
products. The (tm) symbol is used once here to serve throughout 
the manual. 

DBLDOS (tm) 
OOSPLUS (tm) 
LOOS (tm) 
NEWOOS (tm) 
TRS-80 (tm) 
TRSDOS (t91) 
Z80 (tm) 

Percom Data Co. 
Micro Systems Software. 
Logical Systems Inc. 
Apparat, Inc. 
Radio Shack, a division of Tandy Corp. 
Radio Shack, a division of Tandy Corp. 
Zilog, Inc. 

PROGR.AH AND MANUAL BY VERNON B. HESTER 

MULTIL"'OS 
Copyright (c) 1981, 1982, 1964 by Cosmopolitan Electronics 
Corporation. 

SUPERB.ASIC 
Copyright (c) 1981, 1982, 1934 by Ccsmopoliten Elect~ou!cs 
Co.rporation. 

MULTIDOS MANUAL 
Copyright (c) 1984 by Cosmopolitan EL::!ctr:m.ics ,;orpcration~ 

MULTIOOS snd all Cosmopolit&::•. Electronics Cm:pci'."acion products 
are distributed exclusively by Alphaoit Cm:u:nunica ti0,1s? Inc. 
Alphabit pE.rsonnel will answer q~e3tion3 abo!.lt Multidcs to the 
best of their ability. RequestE for detailed ts~hnical 
ir.f ormation will b2 passed ._1:-1 to the au the:.:- of HIJLTlI:-0;3, Ver~10n 
Hei::.ter, to be dealt with on an as-tirn·~-p~rmi c.3 basL:.i. Any 
com~ents er r.:!quests for in[o~·matic'1 shot!.l.O be dir::: -:tad to: 

AlphaBit Cot::muaicat:ions, Inc. 
13349 Michi.~r.n Av~. 
Dearborn, Hi 4Dl26 
(313) 581-2896 
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MA KING A BACKUP 

The first thing you should do with the MULTIOOS master diskette 
is make a backup. You will need a blank diskette to hold the 
backup copy. Be sure you do not have a write protect tab on the 
hackup diskette, 

LEAVE THE WRITE PROTECT TAB ON THE MULTIDOS MASTER DISKETTE. 

Turn on the computer and insert the MULTIDOS diskette into drive 
O, then press the RESET butto~. 

You will see the MULTIOOS banner, and the date prompt. Enter the 
date and press <EUTER>. 

Type the word BACKUP, then press the <ENTER> key. You'll get a 
series of prompts. 

'WHICH DRIVE CONTAINS THE SOURCE DISk'ETTE?' 
Answer with O. 

'WHICH DRIVE FOR THE DESTINAT.ION DISKETTE?' 
Answer with 1 if two drives are available (each having the same 
number of tracks), otherwise answer with O. 

'PRESS "ENTER" WHEN THE SOURCE DISKETTE IS IN DRIVE O'. 
Press <.ENTER>. 

At this point HULTIOOS will examine the source diskette for track 
count and density. The track count will be 35 for the MODEL I, 
and 40 for the MODEL It I, HAX-80, or MODEL 4. The density will 
he the one ordered for the HODEL i, and doubl~ for the 'MODEL III, 
MAX-80, or MODEL 4. 

Answer 'TRACK COUNT FOR THE DESTINATION DIS Kr.TT E ( 35 to 96 ) ? ' 
with <ENTER> 

MULTIDOS will format the blank diSketce, then duplii:.ate the 
contents of the MULTIDOS master diskette. 

If only one drive is available, BACKUl will tdl yoa 1::hen t:> 
insert the blank (destination) diskette!' and when to re--irtt•·~rt 
the HUL'iIOOS master (sourc0) d;Lskette. Du!:"i-.:.t; a one drive 
BACKUP, you will hax_e to change diskettes frcr:1 tiuie to t:me. 

When BACKUP has compl,etely du1~licated th9 MULTTff1S rnas~-~c 
diskette, 
'COMPLETED 
will be displayed. Press <E~:ER>. 

Place the HULTIDOS m:1stcr diskett..; in c! s::i[e plsce ~ and create 
all future backups from the copy just produced. 
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MULTIDOS 

MUL~IDOS is a TRS-80 disk operating system developed to provide a means of 
communicating with the other disk operating systems currently on the 
market. In addition, MUl..TIDOS contains major enhancements which make the 
program easy to use. 

The word "TYPE" in t,.e chart below classi.fies all known operating systemf?, 
and is determined by four factors. 

1) The type of address marks used to identify the directory. "U" indicates 
USER DEFINED. "D" indicates DELETED. 

2) The use of psuedo-logical tracks. "P" indicated psuedo-logical tracks. 
"T" indicates true logical tracks .. 

3) Track zero formatted in a different density than the balance of the 
diskette. "Z" indicates the same density. "X" indicates a different 
density. 

4) The lowest sector number assigned to each track. "O" = Numbered zero. 
"l" = Numbered one. 

MOD. SYSTEM 

I TRSOOS 
I NEWO.JS 
1 vros 
I ULTRAOOS 
I NEWOOS80-l 
I 00S PLUS 
I NEW 00S80-2 
I LOOS 
I MULTIDOS"S" 
I DBLOOS 
I VTOS 
I NEHOOS80-l 
I NEWOOSS0-2 
I MULTI DOS "P" 
I OOSPLUS 
I MULTIDOS"D" 
I LIXJS 
I TRSDOS 

III TRSOOS 
III OOSPLUS 
III LOOS 
III NEWDOS80-2 

4 TRSOOS 
4 OOSPLUS 
4 HULTIDOS 

MAX-80 LlX)S 
MAX-BO MULTIDOS 

DENSITY 

SINGLE 
SINGLE 
SINGLE 
Sir~GLE 
SING~E 
SINGLE 
SINGLE 
SINGLE 
SINGLE 
IX};!BLE 
OOUBLE 
OOUBLE 
OOUBLE 
DOUBLE 
OOUBLE 
OOUB:...E 
OOUBLE 
DOUBLE 
OOUBLE 
OOUBLB 
OOU13LE 
OOUBLE 
OOUBLE 
D.1UBl,E 
OOUBLE 
OOUP.LE 
OOU'µLE 

"TYPE" 

UT~~O 
UTZO 
UTZO 
U'CZO 
UTZO 
UTZO 
UTZO 
DTZO 
DTZO 
DPXO 
DPXO 
DPXO 
DP}W 
DPXO 
DTXO 
urxo 
DfZO 
DTXl 
rrrz 1 
D'IZO 
DTZO 
DPZ0 
or:~o 
D'~'ZO 
DI'ZO 
fITZ•J 
rrrzo 

MULTIDOS 
MODEL I 

READ. WRITE 

OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
NO 
VFU 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

NOTE l 
NOTE 1 
NOTE l 
NOTE l 
NOTE l 
OK 
OK 
OK 
')I( 

OK 
o~~ 

OK 
OK 
OK 
O!~ 
OK 
OK 
NO 
NO 
0!( 
nr. 
OK 
OK 
OK 
OK 
OK 
OK 

VFU = VFU/0'D can copy a file :-'iOH these types. 

MODEL III/4 
MAX-80 

RE..4.D WRITE 

NOTE 2 
NOTE 2 
NOTE 2 
NOTE 2 
NOTE 2 
NOTE 2 
NOTE 2 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
t!O 
VFU 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
or.. 

NOTE 2 
NOTE 2 
NOTE 2 
NOTE 2 
NOTE 2 
NOTE 2 
NOTE 2 
OiC 
OK 
OK· 
OK 
OK 
OK 
OK 
OK 
OK 
OI~ 
NO 
NO 
ok 
OK 
OK 
OK 
OK 
Qi( 

OK 
01': 

NOTE 1: Thns~ typas vill have tteir address marks changed. 
NOTE 2 = Requires COt1VERT/CMD to alter the directory address ma.:-ks. 
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MULTIOOS 

MULTIOOS MANUAL NOTATION 

The notation in the list below is used throughout the MULTIDOS manual. 

Symbol 

<ENTER> 
<BREAK> 
<SPACE> 
<CONMA > 
<LF> 
Filespec 
Drivespec 
[ ) 

{ } 
A space 
Punctuation 
Single quote 

COMMANDS 

Meaning 

Press the "ENTER'·' ke··• 
Press the "BREAK" key. 
Press the "SPACE-BAR". 
Pres.s the "," key. 
A linefeed character, the down-arrow. 
A valid MULTIOOS file. 
A particular logical disk drive number (0 to 7) 
Brackets enclose optional parameters. 
The"[" and"]" are not keyed in. 
Braces en~lose manual remarks. 
At least one mandatory space. 
Must be entered as shown. 
Encloses MULTIOOS responses shown on the video monitor. 
Ellipses represent the.repetition of an optional parameter. 

Whenever the command prompt, 

MULTIOOS 

Is displayed, the user may enter a command followed by <ENTER>. 

EXA.HPLE: 

FREE<ENTER> 

The abov~ command instructs MULTIOOS to display the amount of free granules 
remaining on all drives, 

The maximum length of a command is 63 characters for the HOLEL I and 
MODEL III, and 79 characters for the HAX-80 and MODEL 4. All commands n:ust 
terminate with <ENTER>. 

Commands may be entered in any combinat i.on of upper and lo"-·er case. The. 
co~mand interpreter performs a case conv0~sion to all upper case unlesa a 
special bit is set in a control byte, (SMO), described in the techPical 
section. 

Page 2 



-~ 
I 

7 
l 
1 

l 

\ 

-J 

MULTIDOS 

When specifying :=t disk filP. tht? term "filespec" is useri in the MULTI-DOS 
manual.·· A f ilespec with all thfi op tioris looks l lke this: 

FILENAME [ /lt<T J [.PASSWORD] [: <l] 

FILENAME is the name of th1! disk f Lle. Valirl filenames consist of at 
least one anrl not ::.or~ than eight characters. The first character must 
be alphabetic (A-Z), and the remai.ni.ng characters can be alphabetic or 
numeric (A-Z, anct/or 0-9). 

/EXT is an optional ex tension to the FILENA.l.tE an<l cons is ts of the 
slash character(/) and ~t least one, but not more than three 
characters. The first of these characters must be alphabetic. The 
remaining characters can be alphabetic or numeric. All file 
extensions, except "/CMD", must be entererl for proper identification 
of the file. More on this later • 

• PASSWORD is an optional password preceded by a period consisting of 
one to eight characters. The first character must be alphabetic and 
the remaining can be alphabetic or numeric. 

:dis an optional logical drivespec number, 0 to 7, preceded by a 
colon. 

NOTE: A filespec <loes NOT have Rny spaces on it. Spaces are treated as 
separators by MULTI DOS. [f a files pee is spc1ceci, <mly the con ten ts 
preceding the space will be interpreted as the filespec. 

The PASSWORD is NOT part of a filespec's uniqueness. The following Rre 
interpreted as the same filespec: 

WONDER.BOY WONDER.WOMAN WONDER.FULL 

however, the following are unique filespecs: 

WONDER:l WONDER:2 WONDER:3 

because the <lrivespecs are different. 

The following are filename extensions generally e~ployed: 

/ASC 
/ASM 
/BAS 
/CIM 
/CMD 
/REL 
/SYS 
/TXT 

A basic program sto:r1:?d in ASCII formo 
An assembly language sourcP. file. 
A basic progr~m stored in compressed for~at. 
A file create<l by thr: DUMP library command. 
A machine language file executable directly from DCS. 
A relocatable object file. 
An operating system's overlay. 
An ASCII text file. (Typically sequential files) 

Page 3 



MULTIOOS 

MULTIDOS will insert the extension /CMD, if a filespec is entered without 
an extension. 

EXAMPLE: 

BACKUP(ENTER) 

MULTIDOS will add the extension "/CMD" to BACKUP, then load and execute the 
file BACKUP/ C}10. 

To execute a file without an extension, append just the"/" and MULTIDOS 
will load and execute the file without adrling the <lefault extension "/CMD". 

EXA}lPLE: 

CREATE/(ENTER) 

MUL TIDOS will load and execute the file CREATE. 

If a <lrivespec is not assigned, MULTIDOS will search all active drives, in 
ascending logical order, starting with logical drive O for the filespec 
entered. If a filespec is initialized (new file created) without a 
<lrivespec, HULTIDOS will search for the first active drive with the disk 
write enabled to initialize the file. 

EXAMPLE: 

PROG:2(ENTER) 

MULTiOOS will look for the program PROG/CMD on logi.cal <lrive two. 

EXAMPLE: 

PRCG/(ENTER) 

Ml'LTIDCS will search the drives, in logic.al ascending ord¢~r, then load and 
execute the program PROG on the first drive PROG exists on. If fROG is on 
logical drives 3 and 4, the version on logical drive 3 will ba loaded and 
executed. 

EXANPLE: 

PROG,'RAM(ENTER) 

MULTIDOS ~il.l search the drives, in logical ascending order, then load and 
execute i:he program PROG/RAM on th~ first <lrive PR0G/RAf1 exists on. If 
PROGJRAH ts on logical drives 3 and 4, the version on drive 3 will be 
loaded and executed. If the user wan ts to load and execute th~ file 
PROG/R.A.'! on logical <lrive 4, then "PROG/RAM: 4(ENTER)" must be en tcred on 
the co:imand line. 

Page 4 

7 
7. 

/ 

l 
7 
i 

l 

1 
t 

\1! 
.,,. l 

f 
. I 

i 
. 5 

. i 

.. ! 

f . 
.> 

J 



7 

I 

1 

I 

\ 

J 

MULTIDOS 

More on COMHANDS 

Multiple DOS comman<ls will be execute<l if they are separated by commas 
immediately behind- tht:1 commands. 

EXAMPLE: 

DIR 1, BASIC<ENTER) 

1. Displays the directory on logical rlrive one. 
2. Loads an<l executes SUPtRBASIC. 

The library comman<l HELP (MAX-80, and MODEL 4), 
(MODEL I, anci MODEL III) overrides any inquiry when 
command help is requesting. 

EXAMPLE: 

HELP FORHS,DIR(ENTER) 

or the file HELP/ CMD ' 
a comma follows the 

This will be interpreted as if only HELP(ENTER) was entered. 

MULTIDOS will repeat the last DOS command if (ENTER) is the first response 
to the command prompt. 

EXA.11PLE: 

DIR : 1 (ENTER) 

After the command prompt is displayed, pressing (ENTER) as the first 
keystroke will again display the directory of the disk in logical drive 1. 
The diskettes can be changed between the (ENTER)'s. 
To erase the last DOS comman<l press the <BREAK) key. 

This feature can be useful if a lengthy commanrl is used t0 write to a write 
· protected diskette. Simply wrlte enable the diskette and press (ENTER) to 

repeat the aborted command. 

The use of the RESET libra-::-y command wi 11 disable an:,r cul tipk DOS 
command(s) following RESET and erase the last DOS command .. 

EXAMPLE: 

RESET,DIR l(ENtER) 

When this command is executed, RESET will be perf orme:<l; however, "DIR l '' 
will be lgnore<l and the command "RESET, DIR l .. will be e:-:a.sed. 

MULTIDOS ~rovi<les an easy method to obtain a di~ectory by keying in t~e 
numbers O co 7 as the cirst character in the coruman<l ptomt. (The ~,~E~ 1 
and ~~mDEL III <lo not allow backspi:cing. - Press (BREAK) to restart.) 

rag·:! 5 



SPECIAL UNIVERSAL COMMANDS 

I - minidr.>s 

This feature will permit the 
executing ancl execute several 
program without any changes in 
interruption. Minidos will be 
met: 

1. Interrupt service is active. 

MULTIDOS 

user to lnterrupt most programs while 
se lee tecl commanrl.s then return to the main 

1e main program's state during this 
activated if the f?llowing conrl.itions are 

2. Simultaneous depress ion of the ":" an<l .. ; " keys. - MODEL I/MODEL II I 
Simultaneous depression of the "D", "F", ancl "G" keys. - MAX-80/MODEL 4. 

To exit minidos: 

1. Press (BREAK> or 
2. Key in"!" As the first input character. 

However, upon exit an extraneous character might be present. 

Minidos commands require only one letter and do not require a space 
terminator. However, spaces may be keyecl in after the coinqiand letter. 

EXAMPLE: 

Jl <ENTER) is in terpre te<l the sar.1e :1s D 1 (ENTER) 

The commands available are: 

"C", COPY - Duplicate a file from one mounted clisk to another mounted disk. 

"D", DIR Display the directory of the specified ririvespec. 

"K", KIT..L - Remove the specified. f ilespec. 

"L", LIST - List the spec if ied f ilespec. 

"M", - DSBUG. ***** MUST NOT BE INVOKED UNTIL mini<los IS EXITED. 

''P", - Send specified deci~al character to the printer. (MODEL I/III) 

"V", - Flip the video format be tween 64Xl6 and 80X24. (HAX-80/MODEL l~) 
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MULTIDOS 

I.l - minidos COPY - Copies files, <c>. 

C f ileone l : ci] { to J file two [ : d] <ENTER> 

I.2 - mini<los DIRECTOK'l - Display disk rlirectory, (D). 

Dd, DI<l, DSd, r <l, DI:d, or DS:<l(ENTER) 

D = 0 to 7 for the logical <lrive number. 
If "d" is not entered, then zero is use<l. 

I= display files with an invisible attribute. 
S = display files with an invisible or system attribute. 

I.3 - mini<los KILL - Delete file, (K) • 

K filespec<ENTER) 

I.4 - minidos LIST - List a file to the display, (L). 

L filespec(ENTER) 

The listing will be suspended if the (SPACE-BAR) is held down, or 
terminated if (BREAK> is pressed. 

I.5 - Activate DEBUG, (M). 

r.t<ENTER) 

minidos does not flag the user anything has happened. However, DEBUG should 
not be invoked until an exit from minirios i3 made. Mini<los and DEBUG have 
to tally <lif f eren t exit rnu tes. These rli ff,:; rent ext t routes correctly re tu.,n 
to the command in process prior to minidos or DEBUG being invoked. If DEBUG 
is invoked <luring minirlos, an exit from DEl3UG Pill at t12mp t to use min irlos' 
exit route and will hang the system. 

1.6 - minidos PRINT - Send a decimal byte to the printer DCB, <P>. 

Pnn(ENTER) 

nn must be in the range of Oto 99. The main purpose of this cr.mman<l is 
send control bytes, 0 to 31, tn the printer w!thout leaving the main 
program in prcg:ress. (This comman<l is not on ti':·~ n.6..,:-80 or M3DEI .. 4.) 

I.7 - Flip video format; (V>. (MAX-rO/MODEL 4) 

V(ENTER) 

This command will clear the display then .i:111:- the video b,~tweP.n the 64Xl(, 
format and the 80X24 format. If the current ·,i<leo forllla t is ~J~~24, then 
"V(ENTER" will chang~ the display to 64n6. If the current dis'.'lay format 
is 64Xl6, then "V(El'JTl'.:1-!" will ci1crng~ th!=; <lispla:r to 80X24·. 

Fag~ 7 



MULTID0S 

II - (JKL) Dump the screen display to the printer. 

<JKL> = The simultaneous depression of the ... J", "K", anrl "L .. keys. 

This function sends the current contents of the <lisplay to the device 
ciefined in the printer DCB. Graphic blocks are converte<l to the "." 
character. If graphic blocks are n< to be converted to the "." character 
then the (HJK) function, described below, should be used. 

III - (HJK) Dump the screen rlisplay to the printer, including graphics. 

(HJK) = The simultaneous depression of the "H", "J", anrl "K" keys. 

This command is similar to the <JKL) command, except graphics blocks will 
be sent to the printer instead of being converted to"•" characters. 

Dec. 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
13 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Page 8 

Hex 
00 
01 
02 
03 
Q,'t 
05 
06 
07 
08 
09 
OA 
OB 
oc 
OD 
Oi:. 
Os 
10 
11 
12 
13 
14 
15 
16 
17 

19 
lA 
lB 
lC 
liJ 
IE 
lF 

Char. 
NUL 
S0H 
STX 
ETX 
EOT 
ENQ 
ACK 
BEL 

BS 
HT 
LF 
VT 
FF 
CR 
so 
SI 

OLE 
DCl 
DC2 
DC3 
DC4 
NAK. 
SYN 
ETS 
CAN 

EM 
SUB 
ESC 

FS 
GS 
RS 
us 

The ASCII Codes for Oto 95 
Dec. Hex Char. Dec. 

32 20 SPACE 64 
33 21 65 
34 22 66 
35 23 # 67 
36 24 $ 68 
37 25 % 69 
38 26 & 70 
39 27 71 
40 28 ( 72 
41 29 ) 7 3 
42 2A * 74 
43 2B + 75 
44 2C 76 
45 2D 77 
46 2E • 78 
47 2F / 79 
48 30 0 80 
49 31 1 81 
50 32 2 82 
51 33 3 83 
52 34 4 84 
53 35 5 85 
54 36 6 86 
55 37 7 87 
56 38 8 88 
57 39 9 89 
58 3A 90 
59 3B , 91 
60 3C < 92 
61 3D = 93 
62 3E > 94 
63 3F ? 95 

Hex 
liO 

41 
42 
43 
44 
43 
46 
47 
48 
49 
4A 
48 
l+C 
4D 
4E 
4F 
50 
51 
52 
53 
51. 
55 
56 
57 
58 
59 
SA 
SB 
5C 
SD 
.5E 
5F 

Char. 
@ 
A 
B 
C 
D 

F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 
Q 
R 
s 
T 
u 
V 
w 
V 
I\. 

y 
z 
[ 
\ 
] ,.,. 
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MULTIDOS 

MULTIDOS SYSTEM DISKETTES 

HULTIDOS requires specific DOS overlay files (/DOL) present on a MULTIDOS 
disk, mounted in logical drtve O, for proper operation, 

A MULTIDOS minimum system disk contains the following six files: 

SYSRES/SYS 

DIR/SYS 

- This is the executive program loade<l <luring initialization. 
SYSRES/SYS contains the necessary routines to interface with 
the hardware being userl. SYSRES/SYS also contains system 
scratchpa<l, vectors to internal ~outines, drive control 
table (OCT), floppy disk 1/0 routines, program loader, an~ 
file positioning. 

- This file contains all of the data on every file on the 
disk. 

Command/DOL - The command interpreter. Comman<l/DOL also contains the code 
for the library commands BLINK, BOOT, CLEAR, CLOCK, CLS, 
DEAD (MODEL I/III), LIB, LOAD, SCREEN, and VERIFY. The 
MAX-80/Morlel 4 version also contain the code for V64 and 
V80. 

Open/DOL This file contains the co<le to OPEN and INITialize a file. 

Allocate/DOL - This file contains the code to allocate granules and file 
positioning to a record in the fifth or greater segment. 

Close/DOL - This file contains the code to CLOSE and KILL files. 

Other MULTIDOS files are required to execute certain commands and perform 
certain functions. The other MULTIDOS system files are: 

Error/DOL - Disk access related error library. 

Debug/DOL - DEBUG file. 

Minidos/DOL - Executor of minidos. Mini<los/DUL als0 contains the code ~o 
execute the system command CAT. This system command is not 
the same as the utility CAT/CMD. 

Libraryl/EXT - Executor for tho library commands APPEND, AUTO, BUILD, CATE, 
DEVICE, DIR, DO, DUMP, ~;'REE, Ia LL, 1u;::~, LIST, PRINT, R•)UTE, 
TIME, an<l TOPMEH. 

Library2/EXT - Executor for the library cc:riman<ls: ATTRIB, CLRDSl<., CONFIG, 
ODAM (HODEL I), FORMS, KEYBRD, PATCH, PROT, RENAHE, RESTOP.., 
SETCOM (MODEL U I), anrl SKIP. 

Help/EXT - Executor of the library command HELP. (MAX-80/?10Dl:L 4) 
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MULTIDOS 

MULTIDOS requires a MULTIDOS system <lt:=.k t0 be in logical drive O to loa<l 
anrl execute a /CMD~ file from a MULTIDOS di~k, ::i rlata disk, or an "alien° 
system diskette. MULTIDOS will not eKecute programs specifically written 
for an tlalicn" DOS. Le. PROFILE nr+. 

Proper operation of certain MULTIDOS utiliti~s do not require a HULTIDOS 
system disk in logical drive O. f ecific system restraints are covered in 
the description for the particular utility ln the SYSTEM UTILITIES section 
of the MULTIDOS manual. MULTIDOS requires that a system disk be in logical 
drive O When any MULTIDOS utility is loaded and executed. 

To remove system files·, use the utility VFU/CMD with the "% 0 parameter. 

EXAMPLE: 

VFU %(ENTER) 

The "%" permits VFU/CMD to access the "/DOL" and "/SYS .. · files. 

'DO NOT USE VFU/CMD TO COPY A DIR/SYS FROM ONE DISK TO ANOTHER!! 

The re~ovable system files are: 

Error/DOL - Disk access r~laterl error library. 

Debug/DOL - DEBUG file. 

Minidos/DOL - Executor of minidos. Minidos/DOL also contains the co<le to 
execute the system command CAT. This system command is not 
the same as the utility CAT/CMD. 

Li.braryl/EXT - Executor for the library commands APPEND, AUTO, BUILD, DATE, 
DEVICE, DIR, DO, DUMP, FREE, KILL, LINK, LIST, PRINT, ROUTE, 
TIME, and TOPHEM •. 

Library2/EXT · Executor for the library comman<ls: ATTRIB, CLRDSK, CONFIG, 
ODAM (MODEL I), FOR.HS, KEYriKD, PATCH, PROT, RENAMEs RESTOR, 
SETCOM (MODEL III), and SKIP. 

Helr/EXT - Executor of the library commann HELP. (MAX-80/MODEL 4) 
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LIBRARY COMMANDS 

MULTIDOS library commands are usually entered after the 
MULTIDOS prompt has been received. However, the library 
commands can be executed from SUPERBASIC, or an assembly 
language routine. 

A mandatory space is required after all library commands if ther.e are 
additional parameters or arguments. 

EXAMPLE: 

DATE(ENTER) {No space required. No arguments given} 

This displays the current RAM date in the format mm/dd/yy. 

DATE ll/08/84(ENTER) {At least one space after DATE} 

This establishes November 8, 1984 as the current RAH date. 

Multiple library commands will be executed, in sequence, if a comma follows 
the last character of a given command. 

EXAMPLE: 

DIR (A),DIR 2(A),DIR l(A)(ENTER) 

This multiple command will display the (A)llocation directory for logical 
drives O, 2, and 1, in that order. 

RENAME NEW/CMD:2 TO OLD/CMD, DIR 2(ENTER) 

This multiple command will rename .. NEW/C:MD" on the disk in logical drive 2 
to "OLD/CMD", then display the cU t·ec tory of the disk in 
logical drive 2. 

Whenever the term "switch" is part of a l1ULTIDOS library command line, 
0 switch" represents an ON/YES or OFF/NO conditio1.. If the 
"switch" is omitted, then ON/Y-iS will be used. 

MULTIDOS accepts the following responses: 

(Y) 
(YES) 
(ON) 

= yes, on 
= yes, on 
= yes, on 

(N) 
(NO) 
(OFF) 

= no, 
= no, 
= no, 

off 
off 
off 

Please note the requirerl "{" and ")" surrounding the switch parameter. 

EXAMPLE: 

(1) CLOCK (N)(ENTER) 
(2) CLOCK (Y)(ENTER) 
(3) CLOCK(ENTER) 

Example (1) will suppress the clock rlisplay, and examples (2) and (3).will 
display the clock. , 
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LIBRARY COMMANDS 

APPEND Append a file to the end of another file. 

APPEND f.i.lespecl [to] filespec2(ENTER) 

APPEND will acid filespecl to the enrl of f llespec2, increasing the length of 
filespec2 by the length of ·filespecl, leaving filespecl 
unaffected. The rlisk with filespec2 must not be write 
protected and have sufficient space to lengthen filespec2 by 
the length of filespecl. APPENIJ requires both filespecs to 
have the same logical record l1~ngth. 

To append BAS IC programs, both f lles mun t bf? s torerl in ASCII, an<l the 
highest line number in fi lespec2 must be lower than the 
lowest line number in fllespecl. 

EXAMPLE: 

10 REM CLASSl/TXT 
20 DATA "ENGLISH", "FRENCH .. , "GERMAN", "GRE~:K 0

, ''PIG LATIN" 

200 REM CLASS2/TXT 
250 DATA 0 SOCIAL SCIENCE","HISTORY","CHEMISTRY","ALGEBRA" 

APPEND CLASS2/TXT to CLASSl/TXT(ENTER) 

The file CLASSl/TXT will have the cont(~nts of file CLASS2/TXT ari<le<l to the 
en<l of the original contP.nts of CLASSl/TXT, :rn<l the fEe 
CLASS2/TXT will be unchangccl. Her.e ls the results of the 
APPEND. 

CLASSl/TXT after CLASS2/TXT is appended: 

10 REM CLASSl/TXT 
20 DATA "ENGLISH","FRENCH","GERMAN","GREEK","PIG LATIN" 
200 REM CLASS2/TXT . 
250 DATA "SOCIAL SCIENCE", "HISTORY" ,CHEMISTRY" ,ALGEBa.A" 

CLASS2/TXT after it is appended to CLASSl/TXT: 

200 REM CLASS2/TXT 
250 DATA "SOCIAL SCIENCE","HISTORY",CHEMISTRY",ALGEBRA" 

APPEND cannot append files from cwo diskettes to be mounted in the same 
logical drive. All disks must be mounted to append files. 

APPEND NEXT/TXT:2 BEFORE/TXf:l(ENTER) 

The file NEXT/TXT on the disk in logical drive 2 will be appended to the 
file BEFORE/TXT on the disk in logical cZrive 1. 
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LIBRARY COMMANDS 

ATTRIB Assign a filespec's attributes. 

ATTR18 filespec (pnram[,pqram ••• J)<ENTER> 

This command sets file prott"!Ction attributes. 

Param meaning: 

I 
V 
A=pw 
U=pw 
P=level 

The file is i.nvi.sible to the normal directory command. 
The file is visible to the normal directory command. 
pw = The new ACCESS password. 
pw = The new UP DATE pas'sword. 
level= The protection level. (Detailed below) 

The protection.level ls entered as words. LE. READ, EXEC, etc. 

Level 

KILL 
RENANE 
WRITE 
READ 
EXEC 
NONE 

ACCESS password privilege 

TOTAL ACCESS (lowest level) 
RENAME, WRITE, READ, EXECUTE 
WRITE, READ, EXECUTE 
READ, EXECUTE 
EXECUTE ONLY 
LOCKED OUT (highest level) 

If a file has a protection level of WRITE, then the file caa be accessed bv 
any of the levels equal to or higher than WRITE, I.E. READt EXECUTE, with 
the use of the access password. The file cannot be RENAHEd or KILLeJ 
without the update password. 

The access attribution does not require an update o.r protection level 
attribute. Files with access attrib11tion require the ACCESS password for 
any access to the file. 

All files have an ACCESS and UPDATE password. The default password is 8 
spaces. With a password set to 8 spaces (blank), a password is not required 
to access the file. The library corama.n<l DIR will display a "P" after the 
filename, if a protection level is set gnd the file has a non-blank UPDATE 
password. 

EXA}fPLE: 

ATTRIB FILF.A/BAS (A=, U=SAM, P=READ) <ENTER> 

FU.EA/BAS can be executed, loaded, and read without passwords. To f::ILL, 
RENAME, or WRITE to the file, the UPllb,.TE password "Sfu'1rr must be used. 

ATTRIB FILEB/BAS (V)<ENTER> 

FILEB/BAS is visible and will be displayed when the library command DIR 1.s 
executed. 
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LIBRARY COMMANDS 

Automatic comman<l upon poiver-up/n!-boot. 

AUTO [ [ ! ] rtl) DOSCMD J [ (LF)DOf,C:--tD J < ?.NT:m') 

DOSC~lD is any vall<l MULTrDOS li.hrary co,nmand nr a filespec for an 
executable c.ommn11ei fUe. The .\lJTIJ comman<l will store up to 
31 characters, after thri 111anrl,1tory space following "AUTO", 
on the GAT sector of the <lirectory. If more than 31 
characters are entere,l, nu· error message will be given; 
however, only the f trst 3l char.:icters are stored. Since the 
"AUTO" commanrl writes to the <lirectory, the <liskette must 
not be write protected whPn the "AUTO" command is set up or 
removed. 

EXAftPLE: 

AUTO DIR(ENTER) 

On future power-ups the library command DIR will be cxecu ted after 'DIR' 
appears on the display. 

AUTO provides for automatic operation of one or more MULTIDOS commands or 
executable command files upon power-up/re-boot. Multiple 
AUTO comman<ls require a <LF) between each command or 
fllespec to be cxecute<l upon power-up/re-boot. 

EXA!-1PLE: 

AUTO DIR(LF) 
FREE(LF) 
BASIC (ENTER) , 

On subsequent power-up/re-boots, MtiLTCOOS will display ... DIR', execute the 
library command DIR, display 'FREE ... , execute the library 
command FREE, display 'BASIC', then load and execute the 
file BASIC/CMD. 

MULTIDOS will accept a multiple command for an AUTO command. The multiple 
command will be displayed once. 

EX.AMPLE: 

AUTO DIR,FREE,BASIC(ENTER) 

On subsequent power-up/re-boots,. MULTIDOS will display 'DIR,FREE,BASIC', 
execute the library command DIR, execute the library corc.mand 
FREE, then load and execute the file BASIC/CMD. 

An t\UTO command will be removed if only <ENTER) follows AUTO. 

EX.AMPLE: 

AUTO(ENTER) 

This will remove an AUTO command, provided the diskette in logical drive 
zero is write enabled. 
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LIBRARY COMMANDS 

Once an Ai.!TO co1u1n:1:1rl L:: -.:.Qt .1p. it is nfU~n rh?sir:1hh~ t0 suppress the AUTO 
co:,ina:i:l ,h11·i.(1J'. i::rnhse:111ent iH)Wr-!r.-up/re-boots. To suppn"?ss ao 
AUTO ~om111:lil•i h,)ld down the (ENTER) key rlurint; the 
p,)l'.''°.!r" -0.p/ fE' -;,-r;,) L ;:;:~q:1C~l('(~ • 

On the other !w:1rl, tlt,, pr '.'>h ~- ·-11:im(' r 11a::~ 1-1::1 n t a.n :\UTr) commanrl to execute 

EXAHPLE: 

w i. t;1ou t Lh" :1h i. l i. t·_y of the user Lo suppress the AUTO 
cnm,n,1nd. T,) fn;i:~i_t tht:! s11ppr~~:;sion ,)f dn AUTO comman<l, ke}' 
j;1 an "! · (2~·cl 11;::i~ton lil."ll"~) as thP f.irc;t character after 
t.:lw :n.1n,\:lt,1ry t;;).1C>~ foll~,..;ing "J\lJTO". 

AUTO ! t3AS1C(ENl'i'.!(> 

On subsequent powc r -ups, the f i.le Tii\S IC/ CMD wi 11 loaci and execute a.f te r 
... RAS IC... is cl ls p layecl, whether the (EtffER> key is held ciown 
or not. 

The programmer can make an AUTO comman,-l invisible if a "ii" (pound sign) is 
p lace<l in front of the first command. 

EXAMPLE: 

On subsequent power-ups, tlw [ i lP. 13,\S1C/CMD will loacl and executP., but 
"BASlC" w.ill not di::;pl.--lyed on th~ screen. 

When setting up AUTO commr11His, the pt',1grarnmer. m;iy ·.,lish to observe the 
r~su 1. t-c, of the :\lJT!) cnmmancl rtnrl. chang~ it as necessary, 
without r~ -ht>O ti. ng t!1e cornpu te r. To execute an AUTO comr.iand, 
without re ··boot tng, key in: 

AUTO %(ENTER) 

A multiple AUTO command wi 11 b<-! convertecl to a multiple command AUTO. 

To query an AUTO command without re-booting the computer, key in: 

AUTO ?<ENTER) 

RULES FOR AUTO COMMANDS: 
1. If BASIC is part of an AUTO commanrl., BASIC must be the LAST comraand. 
2. If a "DO file" is part of an AUTO commanci, then the "DO file" must be 

the LAST command. 

EXAMPLE: 

AUTO DO STARTUP,DIR l(ENTER) 

This AUTO command is incorrect. The "DO file" is not the~ last commanrl. Th,? 
command "DIR l" will not execute. The programmer should inc.lucie "DIR l" ~n 
the "DO" file STARTUP, or rearrange the AUTO command to: 

AUTO. DIR 1, DO STARTUP(ENTER) 
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LIBRARY COMMANDS 

Disable or enable the bllnkt~n ~ur~0r. 

BLTNK [ switch J <ENT!.-:tt> 

This command wlll ~nahle tlH:1 hU:1ki.nt:. cur.:rnr when 11 switch" is ON/YES, or 
<lisable the 1>linking cursor wrwn °swltch" i.:. or.,F/N(L 

EXA.'1PLE: 

BLINK('SNTER) 
BLINK (OFF)(ENTER) 

{Ena bl es t· he 1> ·1 i ':'l k l rt g cur::; or } 
(Disah1r~9 thr'! blinking cursor} 

BOOT Reset the computer. 

BOOT(ENTER) 

This command will cause a software resr?t. SOOT requ{res no arguments or 
parameters. 

BUILD Create a "DO" file. 

BUILD file8pec [(A)](ENTER) 

BUILD creates a <lisk file to store a series of keystrokes for execution by 
the DO command. The <lata in the disk file is interprete<l by the DO command 
as keyboard en tries. BUILD wilt overwrite the file spec unless the "A" 
option is specified. If the "A" option is specified, then RUILD will add 
the input to the end of filespec. 

EXAMPLE: 

BUILD STARTUP(ENTER) 
BUILD STARTUP (A)(ENTER) 

{Buil<i input will overwrite STARTUP.} 
{Bu.ild input will ADD to STARTUP.} 

To B~ILD a "DO" file, follow these steps: 

1. Key in °BUILD filespec". 
2. When the prompt 'Build input' appears, key in (up to 255 characters per 

build line) the keystrokes desired for "DO" execution. The (ENTER) key 
will terminate a build line and S'tore an (ENTER) in the file. 

3. Continue step 2 to store all of the desired keystrokes. 
4. When the next 'Build input' appears press <BREAK) to close the file. 

Although BUILD will accept 255 characters per build line, the command 
buffer can only hold 63 characters (MODEL I/MODEL III), or 79 characters 
(MAX-BO/MODEL 4). The 255 byte line was incorporaterl into BUILD to accept 
long commands (see the"%" explanation on the next page.) 
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LlBRARY COMMANDS 

BUI LO has three spccl.1 l ,:h,,r :\C.' ti~ r:.; ·· r:S ··, .. $", and ":{ 0
, to paus11 a "DO" file 

or supprec;s video nuti1nt. T~,,~ thi-,·i.~ special "lWlLD" characters are only 
-:t!cognize<l if~ they ar~ t}u~ fi.r-:;t •!~1r1ct-~r i.n ;i "~Ul 1,0" line. 

The "II" character ls u~it~.i t•.J p.1.1·1i- P:<:1 ,!t1tl·,,11 nf ,1 "DO.. filn. The 0 fl" 
char.:\cter can be thn 0111 . .,. i!lp·!'~ :·ar t hui ld line or the "II" character can 
precerle a 1:1essagP. t1 ,lisrl3~· l>t~f 11~,, thP ::i,tus:? rJcciir·s. 

EXAHPLE: 

l3uil<l i.nnut 
.1/(ENTER). 

Pauses "DO" and waits until a "SIH~T" ke:,r i~:; presserl. 

#INSERT DISK NUMBER 77(ENTER) 

Pauses .. DO", after displaying the message 'IN~E~T DISK NUMBER 77', and 
waits until a "SHIFT" key is pressed~ 

The"$" character will suppress video output anii continue "DO" execution if 
the "$" character is the only input for ;1 builrl line. If text follows the 
"$" character, then the text [ s prin tecl, the vi<leo is suppressed, and the 
"DO .. f He pauses·. 

EXAMPLE: 

13uil<l input 
$(ENTER) 

Suppresses video output and cont inuP.s "DO" file.. 

$This is the beginning of <larkness!<ENTER) 

Will display th~ message, 'This is the beginning of darkness!', Suppress 
video output, then wait for a <SHIFT) to continue. 

The video display is turned on whenever a "DO" file is completed. Since 
MULTIDOS can nest "DO" files, video output is enabled when ANY "DO" file 
completes. 

The .. % .. character is BUILD's comment character. The"%" character must have 
additional text following or an error will occur rluring "DO" execution. The 
"%" character is required for each comment line terminated with (ENTER). 

EXAMPLE: 

%We the people of the United States, in Order to form a more(LF) 
Perfect Union, establish Justice, insure domestic Tranquility,<LF) 

1 Provide for the common defence, promote the general Welfare,<ENTER) 
%And secure the Blessings of Liberty to ourselves and our(LF) 
Posterity, do ordain and establish this Constitution for the(LF) 
United States of America.<ENTER) 

Page 17 



LIBRARY COMMANDS 
I 

Example of BUILDing a f ilP. for DO e •,~r.n ti,.,~: 

BUILD BLAST(ENTER) 
CLS(ENTER) 
%LOADING BASIC(ENTER) 
BASIC 61440<ENTER) 
CLS(ENTER) 
%GET READY FOR A BLAST ! (ENTE:,> 
RUN"BLAST/BAS"(ENTER) 
(BREAK) 

When DO BLAST is en te reel f rr>m th•:! coinman<l prom Pt: 

The screen will clear. [CLS) 
The message 'LOADING BASIC' will appear. [%LOADING BASlC] 
BASIC will load with memory set to 61440. [BASIC 61440] 
The screen will clear. [CLS] 
The message 'GET READY FOR A BLAST !' Will appear. [%GET. READY FOR 
The program "BLAST/BAS" will load and execute. [RUN"BLAST/BAS"] 

Special BUILD characters are summarize<l in the following table: 

To 

To 

To 

To 

To 

BUILD Character 

II 

tlzzzzz 

$ 

$zzzzz 

%zzzzz 

display a message 

display a message 

display a message, 

display a message, 

pause: 

and 

and 

Action <lescription. 

panse and waits (or (SIIIFT) 
press prior t•) cont i.1111 ing. 

pause after displayine zzzzz and 
wait for (SHIFT) pr~ss prior 
to cont lnu i.ng. 

suppress video output. 

suppress video outp11t after. displaying 
message zzzzz and wait for a 
(SHIFT) press to continue. 

display zzzzz and continue. 

continue: 
%Message(ENTER) 

pause: 
1/Message(ENTER) 

suppress video output, and continue: 
%Message(ENTER) 
$(ENTER) 

suppress video output and pause: 
$Message(ENTER) 

//(ENTER) 
To suppress video output and pause: 

$(ENTER) 
#(ENTER) 
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LIBRARY COMMANDS 

Zero Random Access Memory (RAM). 

CLEAR(ENTER) 

CLEAR zeroes RAM from 5200H to TOPMEM. If the contents of TOPMEM is FDFFH, 
CLEAR will set all bytes from 5200H through FDFFH to 00. 

CLOCK Enable or disable the real time clock display. 

CLOCK[ switch](ENTER) 

The ON switch will cause the real time clock to be displayed at the top 
right of the video display. The OFF switch will suppress the display of the 
real time clock. To set the clock, use the library command TIME. 

EXAMPLE: 

CLOCK (ON)(ENTER 
CLOCK (OFF)(ENTER) 

{The real-time clock is displayed} 
{The real-time clock is not displayed} 

CLRDSK Zero a disk's unused granules. 

CLRDSK( [:]d](ENTER) 

CLRDSK will erase unassigned granules on the disk in the specified logical 
drive by placing a continuous pattern of E5E5 bytes en each unassigned 
granule for single density media, and a 6DB6 byte pattern on each 
unassigned granule for double density me<lia. This is the same pattern 
placed on the media by FORMAT/CMD, and the format function of BACKUP/CMD. 

EXAMPLE: 

CLRDSK :3<ENTER) {erase all unassigned granules on logical drive 3} 

CLS Clear the'screen. 

CLS(ENTER) 

·~LS clears the screen and sets the cursor to the upper left hand corner. 
CLS can be used in coqjunction with other commands or programs to erase the 
previous screen data, and present only the new data to the user. 

EXAMPLE: 

CLS, FREE(ENTER) 
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CONFIG 

CONFIG{ 

rl II 

p = 
w = 
N = 
k = 
V = 
s = 
m = 
X = 

LIBRARY COMMANDS 

Default power-up/re-bo\>t drive attrthutl.'3.s. 

[ [: J<l] (P=p[ ,w] [ ,N] [ ,SI==k] (, V=v] l ,ST=s j [ ,m] [ ,X]) ]<ENTBR) 

logical rlrive number, 0 to 7. 
physical drive number. (Floppies can only be physical drive O - 3) 
write protect condition, WE= writa enable, or WP= write protect 
nil logical drive. ( Sof twa r~ ..-~m,,ve the logical rl rive number) 
number of sides, l or 2. 
volume, 1 or 2. 
stepping rate, 6, 10, 12, or 10. 
media type, S = 5 1/4" floppy, 8 = 3" floppy, or H = har<l disk. 
write current RAM configuration to logical <lrive zero. 

CONFIG<ENTER) displays current RAM configuration, including the density of 
the media, the status of SKIP, and MEMDISK assignment. 

CONFIG establishes, for the system, the hardware characteristics 1) 
size/ type of media - 5 1/4" floppy, 8" floppy, or hard disk; 2) number of 
si<les 1 or 2; 3) volume 1 or 2; and 4) track to track access speed. 

EXAMPLE: 

CONFIG l(ST=6)(ENTER) {set logical drive l's stepping rate tb 6ms} 

The CONFIG information is stored ln ci1e Drive Control Table (OCT) located 
in RAH from 4500H to 457FH. When a CONFIG parameter is change<l, only the 
OCT is RAM is modified. If the system is re-booted, the power-up 
configuration will be loaded into RAH. The X parameter is required to write 
out the OCT to logical drive O. If a logical drive has been assigned to 
ME~OISK, then CONFIG (X) is ignorad. 

CONFIG detail: 
d • logical drive. This is the drivespec recognized when a drive number is 
part of a filespec, or the target disk in a library command. 

EXAMPLE: 

PROG:3 
VALUE/BAS:l 
DIR :2 
BACKUP :1 to :2 

{logical drive 3} 
{logical drivel} 
{logical drive 2} 
{logical drive 1 to logical drive 2} 

If access is made to a file without a drivespec, MULTIDOS will search for 
the file in ascending LOGICAL drive order. 

EXAMPLE: 

ZAP(ENTER) 

The file ZAP/CMD is searched from logical drive O to logical drive 7. If 
the file exists on logical drive 2, and logical drive 4, the version o~ 
logical rlrive 2 is loaded and executed. 
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LIBRARY COMMANDS 
:, 

p = physical drive. The physical drive is the actual drive accessed as 
directe~ by the OCT. The master MULTIDOS diskette assigns logical drive 0 
to 3 to physical drive Oto 3 respectively. 

EXAf1PLE: 

CONFIG(ENTER) 
:0, Physical== C., 5" Floppy, double density, 

one sided, one volume, step rate= 06 mS. 
:1, Physical== 1, 5" Floppy, double density, 

one sided, one volume, step rate= 06 mS. 
:2, Physical= 2, S" Floppy, double density, 

one sided, one volume, step rate= 06 mS. 
:3, Physical= 3, 5" Floppy, double density, 

one sided, one volume, step rate= 06 mS. 
: 4, Nil 
:5, Ni: 
: 6, Nil 
:7, NU 

However, the user may need to change the physical drive to be accessed as 
the system drive - logical drive O. Logical reassignment requires two 
CONFIG commands to complete. The first has two logical drives assigned to 
the same physical drive, and the second command would reassign one of the 
logical drives to another physical drive. For floppies, the programmer 
normally would not have a physical rlrive with more than one logical drive 
assigned to it at the· same time. Wh~never logical drive O is to· be 
reassigned, it is necessary to assign another logical drive to physical 
drive O, prior to logical drive O assignment to another physical duive. 

EX.AMPLE: 

CONFIG :1 (P=O)<ENTER) 
CONFIG :0 (P=l)<ENTER) 

The first CONFIG command would have both logical drive 1 and O assigned to 
physical drive O. The second CONFIG command assigns logical drive O to 
physical drive 1. The system diskette is now moved from physical drive Oto 
physical drive 1. After performing the above two CONFIG commands, the 
resulting RAM configuration would be: 

:0, Physical== 1, 5" Flopr,-y, double density, 
one sided, one volume, step rate= 06 mS. 

:1, Physical= O, 5" Floppy, double density, 
one sided, one volume, step rate= 06 mS. 

:2, Phys.ical = 2, 5" Floppy, double density, 
one sided, one volume·, step rate = 06 mS. 

:3, Physical= 3, 5" Floppy, double density, 
one sined, one volume, step rate= 06 mS. 

: 4, Nil 
: 5, Nil 
: 6, Nil 
: 7, Nil 
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Suppose you have three rir t·1es: JR!.V'~ n = 40 tracks, DRIVE l = '•0 tracks, 
1JRIVE 2 • 80 tracks, anrl you wa,.1t•:?1l tll ,:npv information hetween several 40 
track rliske t tes... Some t imP.s the .ta ta L:-, gnlng ta one ,Urec tion, and 
somt!times it is going in the other ili.r.ecti,1rt. You cnuhi use VFU/CMD to copy 
from DRIVE O to DRIVE L, :mil rnirvE l t~1 n:nv,~ o. However, you <lo not want 
to continuously exit VFU/CMD (in~ert vnur Rystem <llsk~tte tnto logical 
rlrive 0) to see the files on etti::.h 1lu:;k .. y,-,11 ,:t)uld use SKIP on DRIVE 2, but 
any time a write ts required for t!1t~ ,liskette tn DRIV~ 2, it would have to 
be swapped with the ciiske t te Ln n!\IVE l. Never write to a tliske t te in a 
rl rive with SKIP act l ve. Ther~ fore, our trn l,1 t inn won 1rl he ( 1) assign logical 
drive 2 to physical drive 0, (2) assign logical drive Oto physical <lrive 
2, then (3) SKIP logical drive 0. 

(1) C0NFIG 2(P=0)(ENTER) 

:0, Physical = 0, 5" Floppy, double <lcmsity, 
one sided, ona volume, step rate= 06 mS. 

: 1, Physical = 1, 5" Floppy, rlouble <lens i ty, 
one sided, one volume, step rate= 06 mS. 

:2, Physical= 0, 5" Floppy, double density, 
one si<led, one volume, step rate= 06 mS. 

: 3, Physical = 3, 5" Floppy, double <lens i ty, 
one sided, one volume, step rate= 06 mS. 

: 4, Nil 
: 5, Nil 
: 6, Nil 
: 7, Nil 

(2) CONFIG 0(P=2)(ENTER) 

:0, Physical= 2, 5" Floppy, dnuhlP. density, 
one sided, one volume, step rat~= 06 mS. 

:1, Physical= 1, 5" Floppy, <louhle den.slty, 
one sided, one volume, step rate= 06 mS. 

:2, Physical= 0, 5" Floppy, double density, 
one sided, one volume, step rate= 06 mS. 

:3, Physical= 3, 5" Floppy, double density, 
one sided, one volume, step rate= 06 mS. 

: 4, Nil 
: 5, Nil 
: 6, Nil 
: 7, Nil 

(3) SKIP 0<ENTER) 

Now move the system diskette to physical rlrive 2, and copy between logical 
<lrive land logical drive 2, without swapping diskettes. 

EXAMPLE: 

COPY DATA/TXT:1 to :2(ENTER> 
COPY MEM0/TXT:2 to :l(ENTER) 

If you made an 80 track system diskette, then step three could be 
eliminated by placing your 80 track system diskette into DRIVE 2. 
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LIBRARY COMMANDS 

w = write protect condition. The user can change the write pr~tect 
condition of a diskette without removing the diskette and applying/removing 
the write protect tab (write enable tab for 8 .. floppies). 

EXAMPLE: 

CONFIG 2(WP)(ENT~R) 
CONFIG 2 (WE) (EN rnR) 

{write protect the disk in logical drive 2} 
{write enable the disk in logical drive 2} 

N = nil logical drive. This parameter will remove a logical drive from the 
system. It is useful for a setup with only two drives, and the user doesn't 
want MULTIDOS to contiuously search 4 drives when looking for a filespec. 
If a physical drive is not in the system, then the logical drive assigned 
to it should be NILed. 

EXAMPLE: 

CONFIG 2(N)(ENTER) 
CONFIG 3(N)(ENTER) 

:O, Physical= O, 5" Floppy, double density, 
one sided, one volume, step rate= 06 mS. 

:1, Physical= 1, 5" Floppy, double density, 
one sided, one volume, step rate= 06 ms. 

: 2, Nil 
: 3, Nil 
: 4, Nil 
: 5, Nil 
: 6, Nil 
: 7, Nil 

To reverse the effects of N, simply assign the logical drive to a physical 
drive: 

EXAMPLE: 

CONFIG 2(P=2)(ENTER) 

:0, Physical= O, 5" Floppy, double density, 
one sided, one volume, step rate= 06 mS. 

:1, Physical= 1, 5" Floppy, double density, 
one sided, one volume, step rate= 06 mS. 

:2, Physical O 2, 5" Floppy, double density, 
one sided, one volume, step rate a 06 ms. 

: 3, Nil 
: 4, Nil 
: 5, Nil 
: 6, Nil 
: 7, Nil 

~age 23 



LIBRARY COMMANDS 

k • number of sides, and v =volume.The k parameter defines the number of 
surfaces to be accessed in the logical drive. If you have a two-headed 
drive, then perhaps you would like to treat this drive as two-sided single 
volume drive. 

EXAMPLE: 

CONFIG l(SI=2)(ENTER) 

:0, Physical= O, 5» Floppy, double density, 
one sided, one volume, step rate= 06 mS. 

:1, Physical= 1, 5" Floppy, double density, 
two sided, one volume, step rate= 06 mS. 

: 2, Nil 
: 3, Nil 
: 4, Nil 
: 5, Nil 
: 6, Nil 
: 7, Nil 

This configuration would access drive I as a single logical drive with one 
directory (256 file capacity) and each track would have 36 sectors. This 
configuration will be compatible with LDOS and NEWDOS/80. The single volume 
method permits a very large <lata base (710K for an 80 track data diskette) 
to occupy one logical drive. 

However, there is an alternate con f igu rat ion m,:! tho<l for two -headed rlri ves. 

EXAMPLE: 

CONFIG l(V=2)(ENTER) 

:0, Physical= 0, S" Floppy, double density, 
one sided, one volume, step rate= 06 mS. 

:1, Physical= 1, 5" Floppy, dou~le density, 
two sided, two volume, step rate= 06 mS. 

: 2 t Nil 
: 3, Nil 
: 4, Nil 
: 5, Nil 
: 6, Nil 
: 7, Nil 

The two volume method places two d~rectories (file capacity of 128 each) on 
the diskette. The directory on side 0 (the side readable on a single headed 
drive) would be accessed by the logical number without any additional 
arguments. i.e. DIR :1. The directory on side one (the side not readable 
with a single headed drive) would be accessed by placing an apostrophe, ', 
immediately behind the logical drive. i.e. DIR :l'. The two volume method 
may be desirable for diskette portability of the data on side 0 to be 
accessed in a single headed drive. 
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LIBRARY COMMANDS 

s = stepping rate. The s parameter sets the stepping rate for the logical 
drive indicated. The stepping rate, also referred to as the track to track 
accesl speed, should not be set to a faster rate than the manufacturer~s 
specification. The values accepted for floppies are 6, 12, 20, and 30. The 
actual stepping rates will he set as indicnte<l by the table below: 

for 5 1/4" floppies 

CONFIG (ST=6)(ENTER) 
CONFIG (ST=12)(ENTER) 
CONFIG (ST=20)(ENTER) 
CONFIG (ST=30)(ENTER) 

MODEL I 
single density 

1771 FDC 

12 ms 
12 ms 
20 ms 
40 ms 

MODEL III/4 
MA.X-80 

MODEL 1 double density 
179X FDC 

6 ms 
12 ms 
20 ms 
30 ms 

For 8" floppies, the indicated values and actual stepping rate will be half 
the 5 1/4" values, although the only CONFIG input values accepted are 6, 
12, 20, and 30. 

m = media type. MULTIDOS can have the configuration set for 5 1/4" floppies 
(5) or 8" floppies (8). In order to use the hard disk configuration (H), a 
hard disk driver will be needed. MULTIDOS does not have the needed driver, 
but the technical section should provide the necessary information to 
interface a hard disk driver with the DCT. 

X = write the current RAM configuration to logical drive 0. The .. X .. 
parameter is used to save the current RAM configuration for future 
power-up/reboots. Changing a CONFIG parameter value does not record the 
change to the diskette in logical drive 0 unless the "X" _parameter is also 
specified. 

EXAMPLE: 

CONFIG l(SI~2)(ENTER) 

This sets up logical drive 1 for two side operation, but does not save the . 
configuration. 

EXAMPLE: 

CONFIG (X)<ENTER) 

This writes the current RAM configuration to the disk in logical drive 0. 

EXAMPLE: 

.CONFIG :1 (SI=2,X)(ENTER) 

This sets up logical <lri ve 1 for two sided operation, and saves this 
configuration to logical drive 0 for future power-up/re-boots. 
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DATE Set or <iisplay the ,late !;tor~,i in RAM. 

DATE[ mm/dd/yy](ENTER) 

DATE will set the dat~ store<l in 
arguments are entereci, DATE r~turns 

Ri\~1 to mm/dd/yy as 
t'-1e ria ::~ stored tn RM1. 

EXAMPLE: 

DATE 12/25/84 
DATE 11/18/83 
DATE(ENTER) 

{Set RA~,1 date to December 25, 1984} 
{Set RAM elate tn Novemher 18, 1983} 
{Display current 1late store<l in RAJ.f} 

en tere<l. If no 

ODAM Modify single density cli rectory Oa ta Adel ress Marks. (Model I only) 

ODAM[ [:]d] (U or D,<ENTER) 

ci = logical drive number 
U = USER DEFINED (used by TRSDOS, NEWDOS/21, etc) 
D = DELETED (created/used by DOUBLE density controllers) 

ODAM alters the Data Address Marks on a single density diskette's directory 
sectors. The address marks plac.e<l on a single density diskette by NULTIDOS 
cannot be easily read by TRSDOS, NEWDOS/21, and ULTRA.DOS. If a write is 
necessary to a single dens tty diskette, use DDAi'1 t<> convert the address 
marks after writing, if this diskette is to be read by TRSDOS, NEWDOS/21, 
or ULTRADOS, etc. 

The DELETED DATA MARK is used for MODEL I to/from MODEL III, MAX-80, an<l 
MODEL 4 compatibility. If MODEL III, MAX-80, or MODEL 4 compatibility is 
not necessary, and "alien" system compatible address marks are desired; 
then patch a backup system diskette (MODEL I ONLY!!!) as follows: 

PATCH SYSRES/SYS (REC=8) T=230.2)62.2(ENTER) 

Once this patch is applied, the DDAM (D) function is defeated. 

To reverse this patch: 

PATCH SYSRES/SYS (REC=8) T=62.2)230.2(ENTER) 

DEAD Software power-up. (MODEL I/MODEL III only) 

DEAD(ENTER) 

All memory from 4000H upward will be set to 00, and the system will reset. 
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LIBRARY COMMANDS 

DEBUG Rec11 t tine de bug;~t'=! r.. 

D .. EBUG [ switch] (EN'l'!m> 

DEBUG is a real time rll~hugg ing package to use with machine language 
programs. DEBUG will r-.?x.,mfoP. nncl alter the contents of RAM or the Z-80 
registers, jump to a speclfte<l a<l<lress and begin execution with optional 
breakpoints, an<l single step Z-80 instructi.ons in RAM or execute Z-80 CALLs 
from R.A}1. Since DEBUG loads lnto the overL1y are of RAM (4DOOH to SlFFH), 
DEBUG cannot be use with MlfLT lDOS ovi:? rlays or utilities which loa<l below 
5200H. (BACKUP/GMO, CAT/CMO, fo'ORMAT/CMD, RS/CMD, VFU/CMD, an<l ZAP/CND) 

Once the debugging faclllty is enable<l - via DEBUG (ON) - it does not loa<l 
and execute until an executable program, with protection level of less than 
EXEC, is loaded and before the first instruction is executed, or 
(SHIFT)(BREAK), (LEFT)(SHIFT)(BREAK) MODEL III/MODEL 4, is pressed. When 
DEBUG is initially loaded, if the display is blank, press (0) to enable one 
of three display formats: 

(1] Register display only - on the right hand side on the screen. 

[2] 

{Debug pokes VIDEO refresh RAM and does use the} 
{display routine to place <lata into the VIDEO. } 
{Therefore, while <lebugging a program with out-} 
{put directe<l to the display, the user can use} 
{format [l] to keep abreast of <lisplay output } 
{while debugging a program. } 
{ 
{The <CLEAR) key is rou te<l through the <lfsplay } 
{routine to reset the VIDEO from a WIDE display} 
{or erase any extraneous data present on the } 
{display when Debug is entered with the display} 
{set to format [1]. } 
{ } 
{Debug will function with the display disabled.} 

AF 019B 
S H NC 
BC 0020 
DE 0180 
BL 4009 
AF'0044 
z p 

BC'Ol60 
DE'OOOl 
HL~7000 
IX 4015 
IY 5180 
SP 41EA 
PC 0083 

Register display with indirect RAM plus any 64-byte "page" of RAM. 

AF 019B S 'u NC 
BC 0020 C300 OOC5 0604 1842 C368 4311 1540 18E3 
DE 0180 OEFF OCOF 30FC 7D07 0707 A957 DD4E 0528 
HL 4009 OCOO 1040 2000 0000 0080 0000 OlOE 4BOO 
AF'0044 Z P 
BC'Ol60 OOE6 81EE 8120 08DD 7E05 EElO DD77 OSAF 
DE'OOOl 2E06 1740.C32D 407E E3BE 23E3 C200 OOC3 
HL'7000 C4CS C2D5 C720 2020 5265 616C 2074 696D 
IX 4015 OlOE 4BOO 0020 8FOO 07E5 0200 3COO 0000 
IY 5180 43FF C343 C7C4 63FF CD63 C706 02F7 D302 
SP 41EA OB07 8051 1843 1540 4F4F 4COO 9105 1843 
PC 0083 DDEl FDEl ElDl ClC9 F1D5 ESFD ESDD E5D5 

,, 

0083 DDEl FDEl ElDl ClC9 FlDS ESFD ESDD ESDS 
0093 DD21 8300 DDE3 FSAF C93A E837 E6FO EE30 
OOA3 C90F 380F OF38 090F 3803 C3EO OOC3 EOOO 
OOB3 C3EO OOC3 EOOO OF30 E80F 380B OF38 OEOF 

••••••• B.hC •• @ •• 
••• • 0.} •••• W.N. ( 
••• @ ••••••••• K. 

• • • • • • ......... w • • 
• • • @. -@~ •• fl • ..... 

Real ti::n 
• • K. • • • • • • • <. • • 
c .. c .. c .. c •..... 
••. q.c.@ooL •••• c ................ ................ 
.! ........ :.7 ••• 0 
•• 8 •• 8.,.8 ••••••• 
...... . o .. 8 •• 8 •• 
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[3] Full screen, 256-byte "pae,~" of RAM .. 

4400 3E10 EFOO 003E 40EF 56F5 ]1.L9 ~FC3 5504 ) •••• )@.v.) ••• u. 
4410 C3D1 02C3 CE02 C362 043E C7EF 3E90 EF28 ••••••• b.) •• ) •• ( 
4420 3E12 EF02 3E42 EFAO 3813 EFOO 3E43 EFOO ) ••• )B •• ) ••• )C •• 
4430 C3B2 4AC3 0243 C311 48C3 2B48 C327 48C3 •• J •• C •• H. (H. 'H. 
4440 8C47 C3AB 47C3 9347 C382 4718 26C4 434F .G •• G •• G •• G.&.CO 
44S0 47C3 Al04 1820 C30l 43C3 C04J E60l C33A G •••••• c .. c ..• : 
4460 46C3 0302 C3EE 473E 57EE AF18 l7C3 8206 F ••••• G)W ••••••• 
4470 C3C9 063E SOEF 3E80 EFC9 0014 FDCB 0166 ••• )P.) •••• 4 ••• f 
4480 COC3 8546 C63B 328F 447E 23FE 03C8 CD33 ••• F.;2.o-U •••• 3 
4490 OOFE 0D20 F4C9 2F32 EC37 C506 1410 FECl ••• .,/2.7 •••••• 
44AO C9DD 6600 DD6E OCDD 7E08 C9CO DA44 FDCB •• f •• n •• - •••• o •• 
44BO 0166 C230 40CD 8145 E61B CD96 44CD 3446 .f.O@ •• E •••• D.4F 
44CO 3AEC 370F 30F7 C3BD 46C3 D245 C300 02C3 :.7.0 ••• F •• E •••• 
44D0 B74B C33A 04C3 3D03 954B 79C3 7946 C3CD .K.: •• = •• Ky.yF •• 
44EO 46C3 CA46 AFC3 D946 C348 4AC3 D746 C335 r .. F ••• F.HJ •• F.5 
44FO 4AC3 1D4A C3DB 46C3 944A C3El 48C3 1949 J •• J •• F •• J •• H •• I 

In the register display formats ([l] or [2]), DEBUG displays all the Z-80 
registers, organized for interpretation either as two 8-bit registers or as 
16-bit register pairs. Since most programs use several sets of register 
pairs as indirect pointers or indexing registers, 16 bytes of indirect data 
are presented with each register pair in format [2]. Each of the flag 
registers is shown with an ASCII representation of its flag bi ts. For the 
flag registers, the hex contents is displayed, along with a bit-by-bit 
alphabetic code which makes it easier to interpret the flag status. For 
example, bit O (rightmost bit) is the carry flag, the alphabetic code shows 
an C in that position whenever the carry flag is "set". 

Table of codes for all the flag bits: 
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Bit status 
7 Sign 
6 Zero 
5 Unused 
4 Half-carry 
3 Unused 
2 Parity/overflow 
1 Add/Subtract 
0 Carry 
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DEBUG Commanris 

Commancis are executed as soon as the specifle<l command key is pressed, or 
when (SPACE) or <Irn'TER> i.::; presse<l, :u; tnri ic:i te<l he low. i\11 values entered 
must be hexadecimal without th~ "H" suffix. 

Terminator 
Comman<l Required 

C none 

Dqqqq (SPACE) 

E none 

F none 

G[jjjj[,kkkk]](ENTER) 

I 

M[cccc] 

N 

0 

p 

Rrp aaaa 

Q 

s 

u 

X 

none 

(SPACE) 

none 

none 

none 

(SPACE) 

none 

none 

none 

none 

Oper~tion Performed 

Singl,~-steps next RAM instruction, with CALLS 
exP.<!U t~<l in f 1111. 

Se ts memory ,ti splay star ti:ng address to qqqq. 

Produces continuous "C" commands until 
(SHI!-'T)(SPACE) is pressed. 

Disables display formats. (Current screen contents 
ts unaffected) 

Place jjjj in PC register and executes with 
optinnal breakpoint at kkkk. 

Single-steps next RAM instruction. 

Sets the current modification address to cccc. 
Modification information will be displayed in the 
lower left of the screen. If cccc is currently in 
the display, it will be overlayed by a transparent 
cursor. If cccc is omitted, the last modification 
a<l<lress will be use<l for cccc. 

Produces continuous "I .. commands until 
(SHIFT)(SPACE) is pressed. 

Enables the display formats. 

Set display to register only - format [ 1]. * 
Loads register pair rp with the value aaaa. 

Sets 'display to previous format [2] or [ 3]. * 
Se ts display to full screen - format [ 3 ] • * 
Dynamic display update until (SHIFT)(SPACE) is 
pressed. 

Sets display to register format [2] •* 

* DISPLAY FORMAT IF DIPLAY IS ENABLED VIA COMMAND "O". IF COMMAND "F" WAS 
ISSUED, DISPLAY FO&'1ATS M.AY BE CHANGED PRIOR TO A 
COMM.AND ••o ... 
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up-arrow none DP.cremnnts mer11ory di!,p lay by l6d, LOH bytes. 

(SH)up-arrow none Decrements mf~in0 r y rll::;play by 4096<l, lOOOH bytes. 

down-arrow none Increments memory cllsp lay by 16<l, lOH bytes. 

<SH)rlown-arrow none Increments 1111-}ntory <lisp lay by 4096<l, lOOOH bytes. 

right-arrow none Increments memory display by l byte. 

<SH)right-arrow none Increments memory display by 256<l, lOOH bytes. 

left-arrow none Decrements memory Hsplay by 1 byte. 

(SH)left-arrow none Decrements mem,-,ry clisplay by 256d, 100H bytes. 

If an error is made while typing an address, key in the correct address 
immediately af te-r the incorrect an.dress. OE BUG will only look at the last 
four characters entered. 

EXAMPLE: 

DFAE944(SPACE) 

Will display the page of memory starting with address E944H. 

The "M 0 command detail •••• 

Any time you wish to alter the contents of a memory location, key Meece 
then <SPACE). This sets the memory modification address to cccc and puts a 
memory modification prompt in the lower left corner of the display. To 
modify the contents of cccc, key in the new, two-digit contents and press 
(SPACE). The display and RAM will be updated, then DEBUG will increment the 
modification address by one. 

To increment the modification address and leave the current address 
unchanged, key <SPACE), (COMMA) or right-arrow. To decrement the 
modification address and leave the current address unchanged, press the 
left-arrow. Similarly the up-arrow will decrement the modification address 
by 16d, lOH, and the down-arrow will increment the modification address by 
16d, lOH. Pressing any non-hex key will exit the modify memory mode. 

To disable DEBUG, key in: 

DEBUG (N)(ENTER) 
or DEBUG (NO)(ENTER) 
or DEBUG (OFF)(ENTER) 
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DEVICE List current 1/0 devices. 

This command lists t'1e definerl 1/O <levicP.s anrl their routine entry points. 
If a device ls LINKe<l or ROUTErl, then DEVICE indicates the LINK or ROUTE 
condition. The defined I/0 devices arP-: KI= keyboard, DO= video display, 
PR • line printer, SI = RS 212-C lnpttt (Model III, MAX-80, and HODEL 4 
only), and SO= RS 232-C output (Hodel IH, MAX-80, and HODEL 4 only). 

EWiPLE: 

DEVICE(ENTER) 

KI = I at X'4BC4' 
DO = 0 at X"4275' 
PR = 0 at X'4275', routed to 00 
SI = I at X'4C7C' 
so = 0 at X'FFOO ... , rou te<l to : l 

The keyboard is an input device with the routine starting at RAM ari<lress 
4BC4H. The display is an output device with the routine starting at 42758. 
The printer is routed to the display. The RS 232-C input routine starts at 
4C7CH, and the RS 232-C output ts rnute<l to a file on logical drive 1. 

DIR Display a specified <llsk~s <lirectocyc 

DIR[mask][ [ [: ]d] ([A][, I][ ,P][ ,R][ ,S]) ](ENTER) 

The DIR command displays the file directory for a single <lrive, including 
the drive number, disk title, disk date, the number of logical tracks, the 
number of physical tracks, the free space in granules, the free space in 
kilobytes (1024d), and names of all visible and non-system files on the 
disk in ascending alphabetical order. 

The "mask.. is used to .llmi t the dis play to selected files which match the 
"mask". The "mask" is optional, and has two wildcards. The"?" character is 
used as a substitute for any character, and the"*" character is used as a 
filler substitute for any character. The "mask" option does not overrlde 
the "I" or "S 0 parameters discussed on the next page. 

EXAMPLE: 

USER INPUT 

DIR */CMD(ENTER) 
DIR */ASM(ENTER) 
DIR B*/*(ENTER) 
DIR ??A*/*(ENTER) 
DIR */(ENTER) 
DIR ???/*(ENTER) 

FILES DISPLAYED 

with an extension of "/CMD". 
with an extension of "/ ASM". 
with a "B" in the first position. 
with an "A" in the third position. 
without an extension. 
with 1, 2, or 3 characters in the filename. 
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At the MULTIDOS command level, DIR can he Invoked with one keystroke. 
key pressed represents the log icA l rt r l v~ d,!H i rfHI. T'1e k~ys t rokes are: 

"O .. ~ DIR :0 
"1" = DIR : 1 nzn = DIR :2 
"3" • DIR :3 

<SHIFT)O = DIR :O' {MAX-80 and MODEL 4 rmly} 
(SHIFT)l = DIR :l' 
(SHIFT)2 = DIR :2' 
<SHIFT)3 = DIR :3' 

The 

The key must be the first keystroke after <ENTER) or <BREAK) for the 
MODEL I/III or in the first position for the MAX-80 and MODEL 4. 

The "A .. parameter will display, for each file, the date of the last update 
(Date), the physical allocation, including the en<l of file sector and the 
last byte within the end of file sector (Eof), the logical record length 
(Lrl}, the number of logical records (Lrec), the numb~r of segments 
contiguous granules (Seg), and the file size in granules (Grans). A maximum 
of 11 files (64X16 screen) or 19 files (80X24 screen) will be <lisplayed at 
one time. To display the next file, press (SPACE); or to display another 
"page" of files, press (ENTER). 

EXAMPLE: 

DIR ZAP/* (A)(ENTER) 

0 HULTIUOS 12/01/84 35 log 35 phy cyls 32 grans 48.00 K 
Filename Date Eof Lrl Lrec Seg Grans 

ZAP/CMD P 11/26/84 31/117 256 32 1 6 

The file ZAP/CMD was last updated on 11/26/84, uses 31 full sectors and 117 
bytes in the 32nd sector, has a logical record length of 256, consumes 32 
sectors in one segment consisting of 6 contiguous granules. 

The "I" parameter will display the files with the "I" attribute as well as 
visible files. The files with an "I" attribute are indicated with an "I" 
after the filename. 

EXAMPLE: 
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DIR :2(I)(ENTER) 

2 MULTIDOS 12/01/84 35 log ·35 phy cyls 

BACKUP/GMO I 
COPY/CMD I 
GR/CMD 
RS/CMD P 
ZAP/CMD P 

BASIC/CMD I 
DBLFIX/CMD 
MEM/CMD P 
SPOOL/CMD 

BBASIC/CMD I 
DDT/CND 
HEMDISK/CMD 
TAPE/CMD 

32 grans 48.00 K 

CAT/CMD P 
FORMAT/CMD I 
PRT/CMD 
VFU/CMD P 
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LIBRARY COMMANDS 

The "P 0 parameter wil 1 rlirec t the output to the printer as well as the 
display, and the directory listing will scroll until the last file is 
displayed. 

EX.AMPLE: 

DIR 3(A,P)(ENTER) 

The following type of output will go to both the display 
and the printer: 

3 MULT100S .12/01/84 35 log 35 phy cyls 32 grans 48.00 K 
Filename Date Eof Lrl Lrec Seg Grans 

CAT/CMD P 07/31/84 9/137 256 10 1 2 
CDIR/CMD 10/20/84 2/117 256 3 1 l 
DBLFIX/CMD 06/30/84 2/64 256 3 1 l 
DDT/CMO 07/13/84 4/32 256 5 1 1 
FHAP/CMD l0/14/84 4/176 256 5 1 l 
GR/CMO 07/25/84 1/3 256 2 1 1 
HELP/GMO 09/24/84 23/95 256 24 1 4 
LO/CMD 11/17 /84 8/209 256 9 1 2 
MEM/CMD P 07/13/84 1/195 256 2 1 1 
MEMDISK/CMD 10/29/84 3/176 256 4 1 1 
PRT/CMD 08/05/84 3/231 256 4 1 1 
RS/CMD P 06/30/84 4/227 256 s 1 1 
SPOOL/GMO 08/04/84 4/172 256 5 l 1 
TAPE/CMD 07 /13/84 7/68 256 8 l 2 
VFU/CMD P 09/02/84 17 /102 256 18 1 3 
ZAP/CMD P 11/26/84 31/117 256 32 1 6 

The "R" parameter will display removed files, provided the directory entry 
location was not overwritten. (CDIR/CMD clears out a removed file's 
directory entry). Removed files are in<l.icated by h_aving a .. R .. after the 
filename 

The "S" parameter will display the system files as well as visible files. 
System files are indicated with a "S" after the filename. 

EXAMPLE: 

DIR */?OL l(S) 

1 MULTIDOS 12/01/84 35 log 

Allocate/DOLS 
Debug/DOLS 
Minidos/DOL S 
UNPACK/BOL S 

CREF/BOL S 
EDIT/BOL S 
Open/DOLS 
UTIL/BOL S 

35 phy cyls 

Close/DOLS 
ERROR/BOL S 
PACK/BOL S 

32 grans 48.00 K 

Command/DOLS 
Error/DOLS 
RENUM/BOL $ 
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DO Substitute <lisk file for keyboar:1 input. 

DO filespec<ENT~R) 

DO will execute ~he filespec ent~re<l. Usually the filespec has been 
previously crea terl wl th the BUI LO comman,t. The no commanci will arlrl the 
extension "/IDO" to the filespec, H thP. filespec was entered without an 
extension. DO reads the contents of. TOPMEM, creates a 290d, 122H byte 
buffer from TOPMEH clown, then reset,; TOPMEM after the "DO" file is 
complete. If high memory is to be reserved for an application with/by the 
.. DO" file, then TOPMEM shoul<l be set BEFORF. the "DO" file is executerl. If 
the "DO" file is to be activated <luring power-up/re-boot, use the multiple 
command AUTO, or the multiple AUTO command to accomplish this task. 

EXAMPLE: 

AUTO TOPMEM xxxxx,DO STARTER(ENTER) 
or AUTO TOPMEM xxxxx(LF) 

DO STARTER(ENTER) 

DUMP Transfer RAM contents to a <lisk f il.e. 

DUMP filespec (START=ssss,END=e<.~t?e[ ,TRA=tttt] [ ,CIM] [ ,TITLE])(ENTER) 

ssss = starting address eeee = en<ling address 
tttt = optional transfer adrlress. 

DUMP will transfer the contents of memory starting at "ssss" and ending at 
"eeee" to the f i lespec, and wi 11 add the extension .. /CMD" to the f ilespec 
if none was entere<l anrl the "CIM" parameter is not specified. The transfer 
address, "tttt", will default to 4020H. The transfer address specifies the 
entry point for execution of the file. 

EXAMPLE: 

DUMP BUG (START=X'FDOO',END=X'FFfF',TRA=X'FEOO')(ENTER) 

The contents of memory locations FDOOH through FFFFH will be transferred to 
a disk file named BUG/CMD. When the comman<l BUG(ENTER) is entered, HULTIDOS 
will loa<l memory from FDOOH to FFFFH and begin execution at FEOOH. 

The "TITLE" parameter will write a TITLE comment block (up to 12 
characters) on the first sector of the file created with the DUMP command. 
The parameter "CHI" (core image memory) specifies <lirect transfer to disk 
sectors without loa<l marks. The "CIM" parameter is used to create a disk 
file with an exact copy of RAM, and is not an executable file. 

EXAMPLE: 

DUMP DCT (START=X'4500',END=X'457F',CIM)(ENTER) 

The contents of memory locations 4500H through 457FH will be transfered to 
a disk file named DCT/CIM. 
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LIBRARY COMMANDS 

FORMS Set or rlisplay print11ut format pllraineter values. 

FORMS[ (I[ ,M=rn] [ ,W=w] [ ,T=t] [ ,P=p][N=nJ [ ,L][ ,C]( ,OFF]{ ,X])](ENTER) 

I= intiallze line count~r an<l charact~r counter to zero. 
m = left margin, (spaces on the left hanrl slrte before printing begins) 
w = width of text. (printer wirlth shoul~ be equal to or greater than "m+w") 
t = text length. (number of printed lines of text) 
p = page length. (paper length in lines) 
n = the number of nu 11s ( value=O) sent a. f te r each line feed ( decimal 10) 
L = issue a line feed (decimal 10) after each carriage return (decimal 13) 
C = route formatted printer output to RS-232-C (not MODEL I) 
OFF= sets m to O, w to 255, t bl 60, p to 60, n to O, L off, C off, 

and the line and character counters to O. (OFF ,X removes PRT "clone 0

) 

X = save current forms settlng to the system rliskette for default parameter 
values on subsequent power-up/re-boots. The diskette in drive zero must 
not be write protected. (Saves a "clone" of PRT/CMD - MODEL I/III) 

The maximum line wi<l th ls rle termined by the •~m" an<l "w" values. When a line 
excee<ls the sum of these two values, FOR.MS will automatically insert a 
carriage return (declmal 13) to start a new line. If the "w.. parameter is 
set to 255, then FORMS will not tnsert carriage returns. Most printers have 
a paper width of 80 characters. If you want to punch holes on the left side 
anrl not punch into your 'pri.nteci text, set the "m" parameter to 5, and the 
"w" parameter to 75 (80 - 5 = 75). 

EXAMPLE: 

FORMS (M=5,W=75)(ENTER) 

The page length, the length of the form in lines, is controlled by the p 
parameter. The text length, the number of lines that are printed on a page, 
is controlled by the "t'" parameter. For example, in printing on standard 
11" paper (with the printer set to 6 li.nes per inch), ar:.d you want to print 
on 58 lines, leaving 4 blank lines at the top an<l 4 blank lines at the 
bottom, set the "p" parameter t0 66 (6 X 1l = 66), and the "t" parameter to 
58 ( 66 - 4 - 4 = 58). 

EXAMPLE: 

FORMS (T=58,P=66)(ENTER) 

When you rlecide an application requires forms control, be sure to set your 
form to the correct position to start printing, and initialize the line and 
character counter to zero by using the "I" parameter. 

EXAMPLE: 

FORMS (I,M=O,W=8O,T=6O,P=66) 

1. The line and character counters are set to zero. 
2. The left margin is set to zero. 
3. The print width is 80 characters. 
4. The printed text length is 60 lines. 
5. The page length is 66 lines. 

Page 35 



LIBRARY COMMANDS 

FORMS will interpret a decimal 11 as a llnA feerl without a carriage return 
(vertical tab one line). Decimal ll can he nse,t t:) sen,t line feecis to 
certain printers which ,to not cesponri t0 multiple line feerl characters. 
When ESC, decimal 27~, is encountere<l, FORMS will not count this or the next 
character in the page width. i.e. LPRINT CHR$(27);CHR$(12) will send both 
codes directly to the printer without gener1tlng a form feed, anrl leave the 
character counter where Lt was before thi.-:; ESC pair was sent to the 
printer. 

The RAN address for the FORaS pA.ramet,~r v:1l·.1f!S are: 

Text length. 
Line counter. 
Width of text. 
Character counter. 
Print lines per page. 

(T) 

(W) 

,(P) 

'•028H 
4029H 
4\12AH 
402BH 
1•02CH 

Whenever the FORMS command is entere,i the current values are echoed on the 
display. However, if the "I" or "OFF" par-a.meter is specified, the display 
will not echo the settings. This is usefol for initializing the FORMS 
parameters from within SUPERBASlC without messing up the <lisplay. 

To list the current parameter values, key: 

FORHS(ENTER) 

NOTE: MODEL I/II I MULTIDOS require:; PRT / CHO ex8cu tect be fore FORMS can be 
used. However, if a FORMS ( ••••• ,X) is performed, then FORMS will be 
available upon power-up/re-boot. 

FREE Display the free space on all mounterl disks. 

FREE(ENTER) 

FREE displays the drive number, the disk's name and date, the number of 
free file spaces, the number of free granules and the equivalent K bytes 
(1024 bytes) on each mounted disk. In addition, FREE will total all the 
free file spaces and available disk space in kilobytes. 
****** For you HARD disk users, FREE will total up to 999 Meg!!****** 

HELP Provide a brief explanation of a MULTIDOS LIBRARY command. 

HELP[ command](ENTER) 

HELP will assist you in using the MULTIDOS LIBRARY commands along with the 
format required to execute each command. If the command is omitted or 
incorrect, HELP will list all of the av~ilable commands in the HELP file. 
This is a library command for the MAX-80 and MODEL 4 only. The HODEL I and 
MODEL III version has a command file HELP/CMD which performs the same 
function as the MAX-80 and MODEL 4 library command HELP. 
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LIBRARY COMMANDS 

KEYBRD Set or <lisplay keyb,>ard attribut~s. 

(1) KEYBRD[ ([C=cc][ ,l.=swl)](ENTF.:R) 
~ ( 2) KEYt>RD [ ( [ C=cc] [ , V=sw] [ , W=sw] [ , E=sw])] (ENTER) 

cursor charqct~r value (0 to 255 or X'OO' to X'Ff') 
UPPER/lower case at power-up/re-boot 
80 column display at power-up/re-boot 

cc= 
L • 
w = 
E = graphic character conversion for use with certain printers 
sw = Y, YES, or ON if the function is <lesired 
sw = N, NO, or OFF if tlw function is not <lesirerl 

(1) KEYBRD will establish the cursor character, and the character case on 
power-up/re-boot for the MODEL I and MODEL III. In addition, (2) KEYBRD 
will establish the virleo wicl th, or graphic conversion [ for EPSON ( tm)· 
printers capable of reprorlucing the TRS-80 (tm) vicieo graphic characters] 
on power-up/re-boot for the MAX-80 and MODEL 4. 

If a KEYBRD attrlbutes is changed, it is updated on the system disk, but 
does not go into affect until a power-up/re-boot occurs. 

EXAMPLE: 

KEYBRD (L=N,C=l76)<ENTER) 

This command will set the case t0 UPPER, an<l change the cursor character to 
176d on future power-up/re-boots by overwriting the current values on the 
system disk in logical drive zero. 

To list the current KEYBRO attrihutes, key: 

KILL 

KEYBRD(ENTER) 

Remove a fllespec. 

KILL filespec<ENTER) 

KILL will reset the directory in use bit and deallocate the disk space used 
by the filespec, if the disk containing the filespec is not write 
protected. If a drivespec is not included in the filespec, MULTIDOS will 
search for the file in ascending logical drive order and remove it. 

LIB Display the MULTtDOS library commands. 

LIB(ENTER) 

This command lists the available library command for a full syste~ disk. 
The library commands BLINK, BOOT, CLEAR, CLOCK, CLS, DEAD (MODEL I/III), 
DEBUG, LIB, LOAD, VERIFY, V64 (MAX-80/MODEL 4), and V80 ··(MAX-80/MODEL 4) 
are contained in Command/DOL which uses RAM from 4D00H to SlFFH. The rest 
of the MULTIDOS library commands operate in RAM from 5200H to 68FFH • 
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Simult.:rneous output of <mtpnt df!Vicer,. 

LINK[ dvl [to] dv2](ENT 1•:1n 

LINK will link an nutput ,i,evice (DO, PR or SO) to anoth1-H output <levice. 

EXAHPLE: 

LINK DO to PR<ENTgR) 

This will echo to the display anythln& gnl1g tn the printer. 

EXAHPLE: 

LINK PR DO<ENTER) 

This will sen<l to the printer every byte going to the video DCB, inclu<ling 
control characters (decimal l to 31). The PRT/CMD file will fi%ter out 
specific control characters if you <lo not want them to do all kinds of 
things to the printout such as: start underlining, compress print, expanded 
print, form feeds, etc. (See PRT/CMD for details.) 

To un-LINK any or all LINKed devices, key: 

LINK(ENTER) 

If dvl is LINKe<l to dv2, then dv2 cannot he LINKed to dvl, dvl cannot be 
ROUTE<l to <lv2, and <lv2 cannot be ROUTEd to d~l. However if <lvl is LINKed to 
<lv2, and dv2 is LINKed to dvl, and <lv1 is LINKed to ,lvl, the system will 
crash. 

LINK to a filespec can be accomplished hy the in<lirect usage of the ROUTE 
command. To link the display to a Ellespec key: 

ROUTE PR to filespec(ENTER) 
LINK PR to DO<ENTER) 

This method is better than ROUTEi.ng the display to a disk file, because it 
lets you see what you are <loing. Now every byte (including control codes) 
going to the display will also go to the filespec. A subsequent LINK<ENTER) 
will stop sending to the filespec the information going to the display; 
however, a ROUTE(ENTER) is required to close the filespec. If ROUTE<ENTER) 
was executed first, then the display contents will also go to the printer. 
To filter out control codes going to the filespec key: 

FORMS (C)(ENTER) 
ROUTE SO to filespec(ENTER) 
LINK PR to OO(ENTER) 

The codes to filter out must be entered when PRT/CMD is executed. 

If the RS-232-C is linked to the display, several of MULTIDOS utilities 
will be severely hampered. BACKUP/CMD, FORMAT/CMD, ZAP/CMD. Although .. these 
utilities will operate very slowly, the other functions will operate 
flawlessly. 

Page 38 

/ 

J 

I 

I 

j 

J 

) 
J: 

\ , 



l 

J 
·- J 

j 

) 

• 

LIBRARY COMMANDS 

LIST Display dli-;k file. 

LIST f llP.si)ec[ ( [G] i tC l [,DJ)} (ENTER) 

LIST will <lisplay the f llesp.-~c ... s c«mt~nts to the <lisplay. If the file 
contains control codes (<leclmal l to 11), LIST will suppressed the control 
c.o<les unless the °C" para1ne ter ts spec,if ie<l. Graphic characters are 
suppressed unless the "G" parr11nP.t•~r is sp1--.!cifierl. LIST can be terminated by 
pressing (BREAK) or guspenrlerl by pressing (SHIFT)@. To continue from a 
listing pause, pr~ss any ot!u!r ke)' except (SHI~~T)@. 

The "D" parameter overrider:; the "C" and "G" parameters, and performs a 
sector by sector .-lump of the filespec) pausing after each full sector is 
displayed. Press any key to continue with the sector <lump. When the last 
sector is reached, only the bytes within the last sector are displayed. 

LOAD Place an object flle from ,lisk into RA.\.f. 

LOAD fllespec(ENTER) 

LOAD will transfer the (il.1:'!spec into RA.'.·1 then return control to MULTIDOS. 
If the files pee loads be tween 4DOOH and SlFFH, Command/DOL will load this 
area when control returns MULTlDOS. If the file loa<ls between 5200H and 
68FFH, most library comman<ls, if execut,~d, will load in this area. 

PATCH Modify the contents of a clisk flle. 

( 1) PATCH f ilespec (REC=nn [, BYTJ<:=yy J) bl [; b2] [; b3] [; b4] (ENTER) 
or (2) PATCH filespec (REC=nn) T=tl[.t2][.t3])bl[.b2J[b3](ENTER) 

nn = physical record of filespec (NOTE: The first record is 0) 
yy = relative byte ln physical record nn. 
bl, b2, b3, b4, etc.= DECIMAL value of replacement bytes. 
tl, t2, t3, etc.= DECIMAL value of target bytes. 

PATCH will change any dlsk ftle, regardless of the password protection 
level. The target or byte separator can be either a semicolon";" or a 
period ...... 

EXAMPLE: 

PATCH CREF/BOL (REC=l) T=2;245.32)3.2/¼5;48(ENTER) 

This will patch the file CREF/BOL tn show the total references during a 
full reference listing. Format (1) is used when you know EXACTLY where to 
make the change. Format (2) is used when you know the target sequence 
occurs only ONCE in the physical record "nn°. PATCH does not recognize 
logical record lengths, REC=nn must be the PHYSICAL record. 
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PRINT Print a mes~age or the cont,~nts of a file t•"l t'1e printer. 

( 1) PRINT"message(ENTl.:R) 
or (2) PRINT filespec(ENTER) 

PRINT can print a message to the prlnt,;r froin the MULT[l)OS cornmanrl mocie by 
placing a double quote lrnmeclia te ly after PR Pff i:, keyed i11. 

EXAMPLE: 

PRINT"The clirectory of ,ny special r,per:itlng systt~m.<ENTER) 

Will print: 
The directory of my special oper~tlng syst~m. 

EW1PLE: 

PRINT" "TEST NUMBER l "(ENn:R) 

Will print: 
"TEST NUMBER l" 

PRINT will print the contents of the filespec to cite printer. If the file 
contains control co<les (decimal 1 to 11), PRINT will suppress the control 
co<les unless the "C" parameter is specif ie<l. Graphic charac tees are 
suppresse<l unless the "G" parameter is spt:!i::ifit~cl. 

PROT 

PROT[ [:]d] [(LOCK][,UNLOCK][,DATEJ[,PW])]<ENTER) 

LOCK 
UNLOCK 
PW 
DATE 

= assign MASTER PASSWORD to all user files 
= remove all passwords from user files 
= change the MASTER PASSWORD 
= date all files to current RAM <late use<l with LOCK/UNLOCK 

PROT can change the disk MASTER PASSWORD, lock - ad<l master password to, or 
unlock - remove all passwords form all visible an<l non-system files on the 
disk. The cirivespec reference<l must not be write protected. 

EXAMPLE: 

PROT (LOCK,DATE)<ENTER) 

This will assign the MASTER PASSWORD to all user files, and redate all user 
files to the current RAM date. If no parameters are entered with PROT, you 
will be prompted to change the disk's name and the date. There is NO 
checking for a valid name or <late; use what you wish! If you only want to 
change one of the name/date pair, simply (ENTER) for the one not to be 
change<l. To prematurely exit this command, press (BREAK). 

NOTE: The master PASSWORD on your MULTIDOS <lisk is PASSWORD. 
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LIBRARY COMMANDS 

RENAME Change filename. 

RENAME [II J filesp~cl [to] fl1P.spec2<F.NTER) 

This commancl will change th#e nt1me nf (i lespecl to f ilespec2. If the 
optional O II" is speci ft!:!d, then. thP. r,~named file .. s <late will be changerl to 
the current RAfl date. Filespec2 will contain the protection level, 
password, and directory attributes of filespecl. RENAME will not duplicate 
a existing filename on the Garn~ disk, ~nrl will only change the primary HIT 
(Hash Index Table - see ZAP) byte. ZAP will complain if the renamed file is 
in more than four segments - at least two HIT entries. 

RESET Reset I/0 devices antl r-es tore TOPMEM. 

RESET(ENTER) 

RESET will un-LINK, un-ROUTE, remove all interrupt tasks, and restore 
TOPMEM to the power-up/re-boot value. If a ROUTE to filespec is active, 
RESET will close the file, th~n un-ROUTE the rlevice. 

RESTOR Recover a KIT.Led ft le8pec. 

RESTOR fllespec:<l(E~TER) 

RESTOR will attempt· to recover a remove<l file. If the file space on the 
disk has been re-assignerl you will be notified of this condition and RESTOR 
will abort. The drive number is mandatory for RESTOR to work properly. 

ROUTE Redirect one device to another. 

(1) ROUTE[ dvl [to] dv2](ENTER) 
(2) ROUTE dvl '[to] filespec(ENTER) 

ROUTE will change the routine entry point of dvl to dv2's entry point. If 
format (2) is used, ·ROUTE will create a buffer in high memory and d~rect 
the output destined for dvl to the specified filespec. 

EXAMPLE: 

ROUTE PR to OO(ENTER) 

This will cause all bytes normally going to the printer to go to the 
display instead. 

To un-ROUTE all devices and close the filespec for format (2), key: 

ROUTE(ENTER) 
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LIBRARY COMMANDS 

SCREEN Uump tht! screen conti~nts to the pr.i'.1ter. 

SCREEN(ENTER) 

SCREEN will tr.,.rnsfet the ii;crerrn cont1-s.nt~ tu tht.~ prl1\ter. 

SETCOM Set or display RS-212-C, par.:Jraet~r valnes. (MODEL III only) 

SETCOM[ ([BAUD=r][,selJ[,WORD=w](,STOP=b](,psw][ ,tsw](,DTR][,RTS])](ENTER) 

r = BAUD rate. Accepterl are: 50, 75, 110, 134, 150, 300, 600, 1200, 1800, 
2000, 2400, 3600, 4800, 7200, 9600. or 19200. 

sel = parity selection, ODD or EVEN 
w = Word length. Accepted are: 5, 6, 7, ~r 8. 
bb = Stop bits. Accepted are: 1 or 2. 
psw = Parity Switch. PE for parity enabled, and PD for parity disabled. 
tsw = Transmit switch. TE= Transmitter enahled, TD= ~ransmitter disabled. 
DTR if entered sets OTR high, otherwise DTR will be set' low. 
RTS if entered sets RTS high, otherwise RTS will be set low. 

SETCOM(ENTER) will display the current RS-232-C settin~B• 

SKIP Rea<l a 40 track disk in a 80 trac!<. dri.ve. 

SKIP[ [:]<l](ENTER) 

<l = drive number to rea<l a 40 track <llsk in a 80 track drive. 

SKIP will enable a 80 track <lrive to READ a 40 track diskette. If no 
number is specified, then all SKIP's arr:! removed. 

TIME 

EXAMPLE: 

Set or display time. 

TIME[ hh:mm:ss](ENTER) 

hh = hour, mm= minute, ss = second 

TIME 22:21:00(ENTER) 

This will set RAM's time to 10:21 pm. 
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LIBRARY COMMANDS 

TOPMEM Set or display upper MULTIOOS system memory. 

TOPMEM[ xxxxx]<ENTER) 

xxxxx = a decimal number from 28671 to 65535, 
or a hexadecimal number from 6FFFH to FFFFH. 

TOPMEM sets the upper limit of user free memory available to the operating 
system. This is useful if you have some high memory drivers to protect, 
because MULTIDOS programs, such as SUPERBASIC, an<l others check the value 
of TOPMEM and operate at that limit. 

EXAHPLE: 

TOPHEM BFFFH(ENTER) 

This will set the upper memory usage to BFFFH. 

EXAL'1PLE: 

TOPMEM 6l439(ENTER) 

This sets the upper memory usage for MULTIDOS to 61439. 
TOPMEM without a value wi..11 di.splay the current TOPMEM value in both 
hexa<lecimal and decimal. 

EXAMPLE: 

VERIFY 

TOPMEM(ENTER) 
EFFFH, 61439 

Reread a written sector. 

VERIFY[ switch](ENTER) 

VERIFY will cause all disk writes to be reread for parity. All 
writes are automatically verified. 

V64 Set video width to 64 characters. (MAX-80 and MODEL 4) 

V64(ENTER) 

directory 

V64 will set the video width to 64 characters then clear the dis?lay. 

V80 Set video width to 80 characters. (HAX-80 and MODEL 4) 

V80(ENTER> 

V80 will set the video width to 80 characters then clear the disaply. 
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BACKUP/CMD 

SYSTEM UTILITIES 

Duplicate n rllsk. 

"BACKUP[ A] [ [: Jdl]] [ to ] [ [: Jr12](ENTER) 

A= absolute format 
dl = source drive 
d2 = destination dri~e 

BACKUP will duplicate all files from one disk to another. The .. A .. option, 
if specified, will cause an absolute format and does not check or warn the 
user if the destination disk contains data. Source and destination logical 
drive numbers can be specified on the BACKUP command line. The source and 
destination logical drive numbers can be the same. If the logical drives 
are the same, BACKUP will prompt the user to mount the destination or 
source disk as required (swapping). To prevent accidental rewriting on the 
source disk, when swapping is required, manually write protect the source 
disk. , 

BACKUP/CMD will take you through the easy procedure to duplicate a disk. 
After _BACKUP/CMD is loaded and executes, the screen will clear and 

'MULTIDOS Disk Duplicator Program - Version X.X 

Ql : Which drive contains the source diskette? 

will appear. BACKUP is'waiting for a numerical response of Oto 7, or o~ to 
7' followed by (ENTER). If the source drive number was specified in the 
BACKUP command line, then this query will be bypassed. 

Respond with
1
the logical drive number for the source disk. Next: 

Q2 "'Which drive for the destination diskette? 

will appear. Again BACKUP is waiting for a numerical response of Oto 7, or 
O' to 7' followed by (ENTER). If the destination drive was specified in the 
BACKUP command line, then this query will be bypassed. 

Respond with the logical drive for the destination disk. Next: 

Q3 "'Press ... ENTER" when the source disk is in drive X.' 

will appear. Where Xis the response to the first query (Ql). Mount the 
source di~k, if it is not already there, into logical drive X then <ENTER). 

,- · . .:• 
MULTIDOS will analyze the source disk for track count and density, then 

:.T~e __ source diskette has YY tracks, in ZZZZZZ density. 

Q4 
... - !...: 

Track count for the destination diskette ( 18 to 96 )? 

will appear. Where "YY" is the number of tracks on the source disk and 
"ZZZZZZ" is the density of the source disk. The destination disk will be 
formatted in "ZZZZZZ" density; however, you may specify the track count for 
the destination disk. If (ENTER) is the response for the track coun~, 
BACKUP will use "YY'* for the track count. 
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SYSTEM UTILITIES 

If the entered track count ls tnsuffictent to copy all files, BACKUP will 
display: 

'Insufficient tracks to copy 311 [LL@s!' 

then revert to the third query (Q3). 
If the track count response is acceptable, BACKUP/CMD will display: 

"'Press "ENTER" when the des tina tinn disk is in drive W.' 

where "W" is the response to the second query (Q2). If the destination 
drive is the same as the source drive, you MUST swap the disks. If the 
destination disk was previously formatted and the !' A" option was not 
specified in the BACKUP command then the message: 

QS 

'Disk contains data. 
The disk name is DISKNAME, dated IBm/dd/yy. 
Re-format this diskette (Y/N/Q)? 

will appear. If you want to reformat this disk, press (ENTER) or input a 
(Y). If you want to bypass the formatting, input (N) - BACKUP will skip the 
formatting but verify the destinatlon disk. Tf you want to abort BACKUP, 
press (BREAK) or enter <Q>. 

BACKUP does not check the destination disk for a density match with the 
source disk. If the destination disk had been formatted differently, you 
MUST respond (Y) to the fifth query (QS). 

If the source drive and destination drive are the same, BACKUP will prompt 
the user to insert the source disk ann destination disk as required. The 
swapping will continue as necessary until all the files are copied to the 
destination disk. 

After BACKUP has copied all files: 

'Completed. 

will be displayed. 

If either the source or destination disk was in logical drive O, then 

'Insert SYSTEM (ENTER)' 

will also be displayed. This prompts ,you to insert a MULTIDOS disk to 
return to the state prior to entering BACKUP. 

The format pattern placed on the disks by BACKUP/CMD may be changed by 
zapping one to four bytes on BACKUP/CMD's first sector. Key ZAP(ENTER), 
press <F). Enter BACKUP/CMD to the Filespec prompt. When ZAP/CMD requests 
.. Relative sector in file BACKUP/CMD ( 0 to 0016/0lOH ) ...... , press (ENTER). 
Relative sector number zero of BACKUP/CMD will be disp,layed at this point. 
The format pattern bytes for double density are located in bytes 8EH/8FH,. 
and the format bytes for single density are located in bytes 9EH/9FH. • 
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SYSTEM UTILITIES 

Relative sector zero of BACKUP/CMD 

~B HEXOO 057A 4241 434B 5550 2020 2031 3138 347E .zBACKUP 1184-
A 10 2A20 2020 204E 4F54 4943 4520 2020 202A * NOTICE * 
C DR 20 2A20 2028 6329 2020 2031 3938 3320 202A * (c) 1983 * 
K 1 30 2A20 436F 736D 6F70 6F6C 6974 616E 202A *Cosmopolitan* 
U 40 2A20 2045 6C65 6374 726F 6E69 6373 202A * Electronics* 
P TR SO 2A20 43GF 7270 6F72 6174 696F 6E2E 202A *Corporation.* 
/ 03 60 2A20 2020 204E 4F54 4943 4520 2020 202A * NOTICE * 
C 03 70 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 0102 0034 ************ ••• 4 
M 80 4442 4C20 4445 4E53 4954 5920 3D20 6DB6 DBL DENSITY am. 
D SE 90 534E 4720 4445 4E53 4954 5920 3D20 ESES SNG DENSITY a•• 

00 AO 5072 6573 7320 2245 4ES4 4552 2220 7768 Press "ENTER" wh 
00 BO 656E 2074 6865 2003 OA43 6F6D 706C 6574 en the •• Complet 

CO 6564 2EOD 736F 7572 6365 2064 6973 6B20 ed •• source disk 
FILE DO 6973 2069 6E20 6472 6976 6520 302E 0364 is in drive O •• d 
0000 EO 6573 7469 6E61 7469 6F6E 2064 6973 6B20 estination disk 
OOOH FO 6973 2069 6E20 6472 6976 6529 302E 03CD is in drive O ••• 

Here are several byte patterns with the sensitivity indicated. 

00 00 = least sensitive 

ES E5 = mildly sensitive (IBM single density) 

6C 6C = mildly sensitive (equivalent to ES ES) 

5B 5B ~ intermediate (TRSDOS (tm) MODEL III) 

6D B6 = most sensitive (MULTIDOS) 

The more sensitive the byte pattern, the greater the probability a marginal 
diskette will fail format and the lesser the probability that having 
formatted successfully, the diskette will fail later. The less sensitive 
the byte pattern, th~ lesser the probability a marginal diskette will fail . 
format and the greater the probability that having formatted successfully,·.·: 
the diskette will fail later. · · · ·· ~--~ 

CAT/CMD 

' ,: . 

. Display a directory of a TRS-80 (tm) disk. 

·CAT [mask] [ [ [ : ] d] ( A] [ , I] { ,M] [ , R] [ , S])] (ENTER) 

'A• disk map of files· 
I= display invisible files 
M = wait for "alien" disk mount in logical ~rive 0 
S = display system files · 

CAT/CMD will display the directory on practically any··TRS --80 ( tm) disk, 
including MODEL I, MODEL III, MODEL 4, and MAX-80 disks, regardless of the 
address marks, density, or sector/granule format. See library command DIR 
for the explanation of "mask". 
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CDIR 

SYSTEM UTILITIES 

Zero unused rlirectory e~tries. 

CDIR[ [:]d](ENTER) 

CDIR will zero unassigned directory entrieq. When a file is KILLed, 
MULTIDOS simply resets a bit to lndicat1~ the rlirectory entry is available. 
The library comman<l RESTOR, slmply sets this bit. CDIR will completely zero 
the entire 32 ~ytes of the directory ~nt~y, thus preventing any recovery of 
a KILLed file. 

CONVERT/CMD Change address marks on single density disks. (not MODEL I) 

CONVERT[ [:]d](ENTER) 

CONVERT will change the USER DEFINED address marks on an single density 
diskette's directory sectors to DELETEl> address marks. CONVERT is required 
for the MODEL III, MODEL 4, and MAX-80 versions of MULTIDOS to read certain 
single density diskettes. When you attempt to display the directory of a 
single density diskette and the error message is: 

Granule allocation table read error. 
Directory read error. 

the single density diskette probably neerls the address marks converted. 

EXA}1PLE: 

CONVERT :2(ENTER) 

This will change the address marks on ciie rlisk in drive 2. 

If no drive number or zero is specified, 

'Press 11 ENTER" when the target diskette is in drive zero.' 

will be displayed. Insert the single density diskette in drive zero, then 
press (ENTER). After CONVERT is complete or an error occurs, you will be 
prompted to insert a MULTIDOS system disk. 

COPY/CMD 
:., . 

. - ' . . ",. -
•• f "' 

Duplicate a single file. 

COPY [l)]filespecl:dl [to] [filespec:]d2 
COPY [:)d [#Jfilespecl [to] filespec2 
COPY [:]d [#]filespec 
COPY$ [#]filespec:dl [to] [filespec:]d2 
COPY $[:JO [#]filespecl [to] filespec2 
COPY $[:]O [#]filespec 

(dl or d2 = 0) 

COPY/CMD will duplicate a file from one disk to another. 
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SYSTEM UTILITIES 

The disk contalning the file will be referred to as the source disk. The 
disk to receive the file will be referred to as the destination disk. 
If the~ filespec for the clestlnntlon disk is the same as the filespec for 
the source <l isk, then the files p~c nei:~<l not be repeated. 

COPY CHAitGES/TXT:l to :2(ENTER) 

If the destination disk drivespec ls the same as the source disk drivespec, 
COPY/CMD will prompt you when tn muunt the source or destination disk. 

COPY :3 SHIFT/TXT tn MURK/ABC(ENTER) 
COPY SHIFT/TXT:3 to HURK/ABC:J(ENTER) 

Both of the above two commands will duplicate the contents of SHIFT/TXT to 
MURK/ ABC in logical drive numhe r three. 

Whenever logical drive zero ls a drtvespec, and the source OR destination 
disk is not a system disk, a "$" MUST precede the source filespec. A 
MULTIDOS system disk is a disks with at least, Allocate/DOL, Command/DOL, 
Open/~OL, Close/DOL, and Error/OOL. 

COPY $WHENEVER/BAS:O to :2 
COPY :0 $HELPME/CIM to SHOWME/CIM 
COPY$ THEM/OLD:0 to THEM/NEW:l 
COPY$ MANUAL/TXT:3 0 

Please follow the prornp ting provi,lt'!<l by COPY /CMD. Whenever the prompt: 

'Insert SYSTEM (ENTER)' 

is displayed, remove the source or <lestlnation <lisk from logical drive O, 
insert a MULTIDOS system <lisk into logical drive O, then press (ENTER). 

COPY normally assigns the source f ilespec ... s <late to the destination . file. 
However, if the destination file is to receive the <late stored in RAM, 
place a "II" immediate"ly in front of the source filespec. 

COPY #CHECKING/BAS:l to CHECKING/BAS:2 
COPY #CHECKING/BAS:0 to :0 
COPY :2 #CHECKING/BAS 
COPY 2 #CHECKING/BAS to CHECKING/BAS 
COPY :0 $ #CHECKING/BAS 

COPY/CMD will not prompt you to mount a disk when the source and 
destination drivespecs are different, and neither is logical drive O. 

_. COPY FUNLOVER/TXT: 2 to : 3 

Does NOT prompt the user to mount any disks. 

The colon,":", is optional for stand alone drivespecs. 

COPY FILEDOS:l to 2 

,,,. 

Page 49 



SYSTEM UTILITIES 

DBLFIX/CMD Fix boot sector on DBLnos (tm) disketteg. 

DBLFIX [ : ] ,i-

. DBLFIX/CMD will modify DBLD0S ( tm) da t,':l and sys tern <l lske t t~s to be read and 
written to by M1JLTID0S. The DBLDOS (tm) will perform the same after 
DBLFIX/CMD has modified the DBLD0S (tm) diskette. The diskette to be 
moaified must not be write protected. 

DBLFIX/C}1D requires at least two drives. The rlrtve number specified, "d", 
must be other than zero. 

EXAHPLE: To fix a DBLD0S (tm) diskette in <lrive 1. 

DBLFIX : 1 

DDT/CMD Disk drive timer. 

DDT(ENTER) 

DDT/CMD is a diskette drive rotation speed timer, requiring a diskette, 
formatted or un-formatted, to be in the selected disk drive. 

NOTE: The MODEL I version of DDT/CMD executes an OUT 254,0, and the 
MODEL III version executes an OUT 95,0 to reset any high speed 
modification. Hardwired highspeed modifications must be reset to the normal 
CPU speed for DDT/CMD to indicate the correct rotation speed. 

FMAP/OID Allocation map. 

FMAP[ [:]d]( P][D](ENTER) 

d = logical drive 
P = send to printer 
D = double space (used with P) 

FMAP/CMD will display and/or print a map of allocated granules, directory 
granules, and any flawed granules. 

EXfu'1PLE: 

FHAP 1 PD(ENTER) 

This will printout an allocation map of the disk in logical drive one, and 
double space each line. FMAP uses these symbols to indicate how a disk is 
allocated. 

= unassigned granule 
X = assigned granule 
D = directory granule 
L = locked out granule 
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FORMAT/CMD 

SYSTEM UTILITIES 

Prepare a <llsk for <lata storage. 

~ FORMAT[ [: Jri] [AJ [ ! J [ ·di~kname]<ENTER) 

d = drive number 
A= absolute format 
I= use current DCT parameter values, 

and the def~ult track count 
= to signify a <lisk name to follow 

FORMAT/CMD will prepare a disk for file storage only. 

FORMAT/CMD will take you through the easy procedure to format a disk. 
After FORMAT/CMD i.s loaded an<l executes, the screen will clear and 

'MULTIDOS Formatter Program - Version X.X 

Which drive contains the diskette to be formatted? 

will be displayed. Reply with the target diskette's logical drive number. 
If the drive numher was specified in the FORMAT command line, then this 
query will be bypassed. 

~ -,· 
_'Name of diskette to be formatted (default"* DATA*")? 

Reply with the desired di~k name l to 8 characters in length, or press 
<ENTER) if"* DATA*" is acceptable. 

(Q3) 'Track count for this diskette ( 2 to 96 - default 40)? 

Reply with the desired track count. FORMAT can only format up to the drive 
capacity. If you only have a 40 track drive, you cannot format 80 tracks. 

'Date for diskette to be formatted (default mm/dd/yy)? 

Reply with a date in the format mm/dd/yy, or press (ENTER) to use the 
default date. 

'Master password for this diskette (default PASSWORD)? 

Reply with the password 1 to 8 characters in length, or press <ENTER) to 
use "PASSWORD". 

'Single, Double, or .. P" density ( S,D, or P - default "x 0 )? 

Reply with S, D, or P, as desired, or press (ENTER> to use "x". 

'Which track for the DIRECTORY ( 1 to XX - default 17)7 

XX= One less than the track count entered in (Q3). Press <ENTER) to use 
17, or enter the desired directory track. 
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SYSTEM UTILITI~S 

If the ,Hsk to be format te<l con talns rla ta, and the "A" opt ion was not 
specif ie<l in the FOR.MAT command 1 ine, then the message: 

'Disk contains <lata. 
The ciisk name is DISKNAME, <la tl~,l m111/ lici/ yy. 
Re-format this ciiskette (Y/N/Q)·? ' 

will appear. If you want to refo~mat this rlisk, press (ENTER) or input a 
(Y). A <N>, <Q>, or (BREAK) response will to abort FORMAT. 

The format pattern place<l on the disks by FORMAT/CMD may be changed by 
zapping one to four bytes on FORMAT/CMD's first sector. Key in ZAP(ENTER), 
press (F). Enter FORMAT/CMD to the Filespec prompt. When ZAP/CMD requests 
"Relative sector in file FORMAT/CMD ( 0 to 0014/00EH ) ...... , press (ENTER). 
Relative sector number zero of FORMAT/CMD will be displayed at this point. 
The format pattern bytes for double density are locatecl in bytes 8EH/8FH, 
and for single density in bytes 9EH/9FH. The default format track value, 
hexadecimal, is located in byte AFH. 

~ . ' 

Relative sector zero of FOR.MAT/GMO 

F HEXOO 057A 464F 524D 4154 2020 2031 3138 347E .zFORMAT 1184-
0 10 2A20 2020 204E 4F54 4943 4520 2020 202A * NOTICE * 
R DR 20 2A20 2028 6329 2020 2031 3938 1420 202A * (c) 1984 * 
MO 30 2A20 436F 736D 6F70 6F6C 6974 616E 202A *Cosmopolitan* 
A 40 2A20 2045 6C65 6374 726F 6E69 6373 202A * Electronics* 
T TR 50 2A20 436F 7270 6F72 6174 696F 6E2E 202A *Corporation.* 
/ 02 60 2A20 2020 204E 4F54 4943 4520 2020 202A * NOTICE * 
C 02 70 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 0102 0034 ************ ••• 4 
M 80 4442 4C20 4445 4E53 4954 5920 3D20 6DB6 DBL DENSITY= m. 
D SE 90 534E 4720 4445 4ES3 4954 5920 3D20 ESES SNG DENSITY=•• 

00 AO 4446 4C54 2046 4D54 2054 524B 203D 2028 DFLT FMT TRK = ( 
00 BO 3E80 CD64 3918 1C3E OOCD 9644 3AEC 370F ) •• d9 •• ) ••• D:.7. 

co 30FA FDCB 0056 280B 3EOO CD96 443A EC37 o •••• v(.) •.• o:.7 
FILE DO OF30 FA3A 303A CD8A 3922 B136 219F 36CD .0.:0: •• 9".6!.6. 
0000 EO 6744 1600 CDlD 3AOE OOCD 0039 C27B 36FD gD •••• : •••• 9.{6. 
OOOH FO CB02 7E28 1432 4439 3A63 3457 CSCD 1D3A •• -(.2D9:c4w ••• : 

00 00 = least sensitive 

ES ES = mildly sensitive (IBM single density) 

6C 6C = mildly sensitive (equivalent to ES ES) 

SB SB ~ ~ntermediate (TRSDOS (an) MODEL III) 
-

6D B6 = most sensitive (MULTIDOS) 

'The more sensitive the byte pattern, the greater the probability a marginal 
diskette will fail format and the lesser the probability that having 
formatted successfully, the diskette will fail later. The less sensitive 
the byte pattern, the lesser the probability a marginal diskette will fail 
format and the greater the probability that having formatted successfully, 
the diskette will fail later. 
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GR/CMD 

SYSTEM UTILITIES 

Configure keyboard for graphics. (MODEL I/III only) 

GR<ENTER) 

GK/CMD will modify the keyboard tn produce graphic characters directly from 
the keyboard. GR/CMD loads into high memory and resets the TOPMEM address. 
To prociuce keyboar<l graphics press (SHIFT><CLEAR>. To return to normal 
keyboard characters press <SHIFT)(CLEAR) again. 

Keyboard graphic character set 

<pi >:els 1 it> 

0 = • 1 = • 2 = - 3 = • 4 = I 5 = .,, 6 C: r 

7 :II: • B e: .. 9 C: I A IC .. B IC - C - .. D -• 
E • F = G = • H = • I = - J = K = I • • • • I 

L - ~ H -·r N IC •• 0 - :- p a J Q - :a R -r 

s == .. T = ~ u = • V = w = • X - • y --• • • • 

z -= .. up-arrow = .. 
lowercase (or SHIFTED without lowercase l<eyboard) 

a = -: b = a: C C I d = .. e = I f s: , 0 - .. 
h = .. i = ... j == .. k = 1 = • m = • n = -- - - -
0 = .. p IC L q = .: r = C s C: • t II: :. u - J 

V = :I w = • .. x = • y = • z = • 

HELP/CMD (see HELP under LIBRARY COMMANDS) 
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LO/CMD 

SYSTEM UTILITIES 

Executable object file offs~t. 

LO[ filespec](ENTER) 

LO/CMD will change where a file loarls or put a lmage of the loa<leci file in 
a filespec or place the lmage on <llsk sect0rs. LO/CMD rloes not require a 
"/CMD" extension. However, if you want to :-Jccess a file without an 
extension, place a "/" after the filename. T..ets do this one together. 

/ 

LO LO(ENTER) 

The screen clears and 

'Load Offsetter - Version 1.0 (c) C.E.C. 1984. 
Source Filespec? LO 
Relative or fixed offset (R/F)? 

is displayed. Press <ENTER) (default= the first choice •. "R" - relative). 

'Program loads: 
5200 - 522C 
5300 - SAFB 
Entry point= 5200 
Offset appendage (Y/N)? 

is rlisplayed. The information on tht-.! display tells us that the file LO/CMD 
loads from 5200H to 522GB, skips over 522DH thru 52FFH, loads 5300H to 
SAFBH, and has an entry point of 5200H. A (Y) or (ENTER) response will tell 
LO/CMD to add an offset appendage to a file we would specify later. The 
offset appendage will move the file to 5200H before the file executes. 
Respond (ENTER) (default "Y 0

). If we hact ont,~re<l an N, we would bypass this 
query. 

'Disabled or enabled interrupts (D/E)? 

will be displayed. Press (ENTER) (default= first choice, .. D .. disabled). 
Then 

'New base address in HEX? 

is displayed. An <ENTER) here will default to the lowest load address 
displayed (5200H). Key in 7000<ENTER). Now 

'Destination filespec? 

is displayed. Here is where we enter the Etlename (auto "/CMD" appended). 
Instead we will start over by entering an"*" character to this query. The 
"*" character will start us at the "Source Filespec? " prompt, if entered 
to "Offset appendage (Y/N)? " or queries to follow. Key in LO(ENTER). Now, 
lets respond F(ENTER). -

'Load base starting address HEX (5B00 minimum)? 

is displayed. Press (ENTER) (ciefault = SllOOJI). 
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'Program loads: 
5200 - 522C 
5300 - 5AFB 
Entry point= 5200 

SYSTEM UTILITIES 

Load marks or direct dump (L/D)? 
, 

is displayed. Press <ENTER> (default= the first choice, "L" - load marks). 
"Offset appendage (Y/N)? " appears again. Key <ENTER> and key <ENTER> to 
the next query also. Now-

'Entry point HEX?_, 

is displayed. An <ENTER> here will default to the appendage entry point, 
any other address will be taken verbatim. Key in 402D<ENTER>. The file we 
could name would load then e>:it to MULTIOOS. Lets go back to the begining 
once more. Enter <*>. Key i.n LO<ENTER>. Respond F<ENT:.·rt>, <ENTER>. Now 
D<ENTER> for the "Load marks or direct dump (L/D)? _" querJ. 

'File or disk sectord (F/D)? 

appears on the display. An <F> or <ENTER> response will take us to the 
"Destination filespec? _., prompt, but a <D><ENTER> will ask us for drlve, 
track and sector. A direct dump flle has no load marks. All of the BOOT/SYS 
files on the other operating systems are direct dumped files. LO/CMD is a'· 
complex utility, but it is also powerful. SYSRES/SYS on your MULTIOOS 
diskette ~as created with this utllity. Applications unlimited! 

MEli/CMD Random Access Memory test. 

(1 )MEM<ENTER> 
(2 )MF11 [ B ]<ENTER> 

(MODEL I/III) 
(HAX-80 /HODEL 4) 

(1) MEM /CMD will test random access memory from ltOOOH to TOPMEM. 
(2) MEM/CMD will test random access memory from O to TOPMEM. If "B" is 
specified, then the 64K of expansion RAM is dlstruct l-..,rely te&ted. 

If a memory bit fails, the byte and bit that failed ~ill be displayed. 

MEMDISK/CMD Random access psue<lo drive. 

(l)MEMDISK[ t]~ENTER> (MODEL I/III) 

t = number of tracks (2 to 16) 

{2)MF11DISK[ [: Jd]<ENTER> (MAX-8O/HODEL 4) 

d = drive number (0 to 7) 

Page 55 



SYSTEM UTILITIES 

(1) HDfDISK/CHD will let you use part of high memory as a data disk. 
MlliDISK/CMD will consume 2K of RAH for each track, "t", specified. If you 
do not specify a track count, MEMDlSK/CMD will default to 16 tracks (32K). 

EX.\MPLE: 

MEM DISK 8<ENTER> 

This creates a MEMDISK with 8 tracks (16K). The logical drive assigned to 
ME-fDISK will be the first available logical slot in the OCT. ME!iDISK/t.'MD 
will adjust TOPMEM to protect itself. However, if you use an application 
program which does not recognize TOPMEM, you may clobber the HEM.DISK. 
MD1DISK can be used as you would use any other drive, but remember NEMDISK 
does not maintain data if the power is removed or the computer is reset. 

(2) m~rnISK/C!fD will use the 64K of expansion RAM as a data or system dis~. 
If drive zero or no drive number is speclf ied, then MDfDISK/GND will copy 
all of the necessary system overlays to MEMDISK, creating a system M01DISK. 

To remove a MEH DISK, key: 

MEMDISK X<ENTER> 

MFlfDISK/CMD will remove MEMDISK from the OCT, then restore TOPMEM if TO~1t::M 
,1asn' t changed after HEMDISK is loaded. If MEMDISK was a system disk, then 
H~1DIS K/CM D will prom1Jt you to insert a system disk into the prior logical 
drive O, containing the system disk which loaded MEiDISK. 

PRT/CMD Forms filter. 

( 1) PRT<ENTER > 
(2) PRT bl[,b2][,b3][ ••• blO]<EiffER> 

(MODEL I/III) 
(MAX-80/M0DEL 4) 

(1) PRT/CMD is a high memory,. menu driven forms filter and graphic 
character converter for the :MODEL I and MODEL III. PRT/CMD is required to 
enable the library command FORMS. After PRT<ENTER> is executed, the rrompt: 

'Enter decimal code to be ignored._, 

- will be displayed. Enter the <lecimal numbers (1 to 255), one at a time -
for up to ten numbers, you do nc :_ want to go to the pri.nter. If you do not 
want to filter any values, or have only 1:;utered a few, respond with ju~t 
<ENTER> to the prompt, then ·· 

'Graphic converslon for EPSON printer (Y /N )? 
, 

Enter <Y > if you have an ET>SON printer cap2ble of printing the TRS-8O ( tm) 
video graphic characters, otherwise enter <N >. 

(2) PRT/CMD is a high memory sequential filter for the MAX-8O and MDDEL 4. 
PRT/CMD will accept the first 10 values entered on the command line. If 
additional "alues are desired, re-issue the "PRT bl,bl,b2, etc." command 
until you he~~ loaded all the desired values to filter. 
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RS/CMD 

SYSTEM UTILITIES 

Machine Memory Scanner. 

. RS<ENTER> 

RS/CMD scans memory from OOOOH to FFFFH and attempts to locate an 8 bit 
byte or 16 bit word specified by the user. The first query will be: 

'START? 
, 

Enter the starting address, in 4 hex digits followed by <ENTER>, then 

'STOP? 
, 

will be displayed to the right of the starting address. Enter the ending 
address, in 4 digit hex followed by <ENTER>. Next RS/CND will ask: 

'Byte, or word search (B/W)? .' 

For a byte, search press <:B>. For a word search, press <W>. Next RS/CMD 
will ask you to enter the search target. Enter two (for byte search) or 
four (for word search) hexadecimal characters. 

Next, for word scans only, the prompt: 

'Enter auxiliary mnemonic_, 

will be displayed. You can optionally inquire about calls, jumps, and loads 
to a selected word at this time. Enter one or more of the following: 

C = call/carry 
J = jump 
L = load 
M = sign minus 

NC = non carry 
NZ = non zero 

p = sign positive 
PE = parity even 
PO = parity odd 
z = zero 

The above terms may h~ combined if needed. If no auxiliary mne11onic is 
desired press <ENTER>. For the "L" (LOAD) command, the following question 

'Immediate, 0r Direct (l/D) 

will be displayed. If the response is "D 11
, then: 

'From, or to the register (F/T) 

will be displayed. Answ~r as desired • 
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Next the query: 

'Accumulatdr - A or, register pair - BC, DE, HL, SP, IX, IY 

will be displayed. Enter "A 11 or the desired register pair. 

RS/CMD will display the hexadecimal locations where the specified byte or 
word is found. 

SPOOL/CMD Variable RAM printer buffer. (MODEL I/III) 

S POOL<ENTER> 

SPOOL/CMD has two questions. 

'How many 256 byte BLOCKS for SPOOLING (1-99)? 

This lets you set the buffer size for the spooler. The size is selected in 
1/4 K increments. For example, to reserve a 2K buffer the reply to the 
above question would be 8<ENTER>. 

'Enter MEMORY SIZE (decimal) you want to protect. ' 

Use this to protect a high memory routine which does not protect itself by 
setting TOPMEM. Press <ENTER> to use TOPMEH. 

The spooler will now commence operation and control of any printed output 
until <RIGHT-SHIFT><BREAK> is pressed. This will suspend output and the 
query: 

'Buffer? 

will appear. Enter <Y> to save the buffer contents, or <N> tq reset the 
pointers and ~mod a carriage return character to the printer. 
The next query to appear will be: 

'SPOOL? 
, 

Enter <Y> if you want to continue sp,Joling, or <N > tn remove SPOOL/Ci1D. 
when SPOOL/CHD is re~n.oved and nothing changed TOPMEM, the TOPMEM value 
previous to SPOOL/CM D loading wi.11 be res to red. 
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SYSTEM UTILITIES 

TAPE/CMD Tape to <l is k t,.. :-t n ~; f 2 r u t tl i t y 

.. TAPE(ENn;R) 

TAPE/CMD will transfer a 500 h:111d conti.guous syste1~ program from tape to 
disk. The utility will prompt: 

'ENTER "T" to ri:!:tci TAPI~, 0r "D" to return to DOS? 

Ready the tape deck an<l position tape to start of file. Enter <T> to begin 
loa<ling the sys tern tape. t f fre f U,~ on tape rloes not loaci pr0perly or is 
not contiguous, an error m~ssage will appear and the tape loarl will exit. 
If the file loads properly, inrlicated by START, ENO an<l ENTRY points of the 
program being displayed, it ls re3dy to be transferred to disk. The prompt: 

'Is the PROGRAM "xxxxxx" to be mo<lifi.ed (Y or N)? 

will be displayed. This prompt w~nts to.know if you want the program to 
load at another address, then shift to the START arldress. 

If (Y) is entered, then 

'Are interrrupts to be enabled or disable<l (E or D)? 

will be displayed. Enter (E) if the interrupts are to remain enabled, or 
enter (D) if the interrupts are to be disabled before the program executes. 

'Enter new base aci<lress in HEX? 

Enter a new base arl<iress greater than 4CFFH, and GREATER than the programs 
start address, enabling MULTIDOS to load the program to a nonconflicting 
area with DOS. An offset appendage is a<lded to the disk file to transfer 
the program to the START acl<lress. The next prompt: 

'Initialize LEVEL II type DCB and RST vectors (Y or N)? 

will be displayed. Respond <Y> if the program requires a LEVEL II 
environment, or (N) if the program does not require a LEVEL II environment. 
Whether the program is to be modified or not the following prompt will 
appear: 

'Is a new FILESPEC required (Y or N)? 

Enter <Y> if a new filespec is required, or <N> if the name of the file 
loaded from tape will bf:! useci and the extension /CMD will be appended to 
the filename. 

'Filename please? 

will appear if you choose to give the program a new filespec • 
Once all prompts are answered the program will be transferred to disk. 
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SYSTEM UTILITIES 

Versatile file uilllty4 

VFU(ENTER) ·· 

VFU/CMD provides for five frequently nen<lt-Hl ,Hsk op,!rations: 

(1) copy a file(s) from one disk t,) another, 
(2) execute a file, 
(3) directory printout, 
(4) move a file(s) from one d.isk t,) another, an<l 
(5) purge a file( s). 

VFU/CMD will calculate the amount of f-ree memory upon entry. If enough 
memory is available, VFU/CMD will loa<l Open/DOL, Close/DOL, and 
Allocate/DOL into high memory, enabling the user to copy, move, or purge 
without a system disk in <lrive zero. If lnsnfficient meinory ls available, 
then the message: 

'Insufficient MEMORY for C/M/P 
without a SYSTEM disk in drive zero. 
Press any·key to continue.' 

will appear, warning the user to keep a nystem rlisk in drive zero. 

VFU/CMD is ready for your command when: 

'Versatile File Utility - 8.x (c) C~ E. C. 1984 

Choice 

Press 
"C" 
HEH 
.. H .. 
"M" 
"PH 

is displayed. Key in your choice. 

Ac ti.on 
Copy 
Execute 
Hard copy 
Move 
Purge 

: The <CLEAR) key will exit VFU, whenever the winking cursor is displayed. 

._' ' 
VFU - COPY COMMAND - (C) 

The copy command can be used to copy files from TRSDOS (tm) Mo<lel III 
double density diskettes to a non-TRSDOS (tm} disk. 

To copy files press <C>. VFU/CMD will respond with: 

'Condition (A/C/D/E/0/S)? 

This is a means to select the conditions to meet before file copying can 
take place. 
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SYSTEM UTILITIES 

A = any con,li. t ion .. 
C = create only. Only copy file(s) lf the flle(name) do not exist 

on the destination 1H•.:::k. Useful to avoid overwriting a ftle 
with the same name. 

D = different <lat~. Only copy file(s) if the ex:isting file(name) on 
the destination rltsk has a different date. 

E = earlier date. Only copy file(s) if the existing file(name) on 
the destination .I.tsk has an earlier date. Useful to avoid 
overwriting a later v'ersion of the same file(name). 

0 = overwrite. Only copy file(s) if the file(name) alrea<ly exist on 
the destination rli;k. 

S = size difference. Only copy file(s) if the file(s) on the 
destinatlon cllsk ~H1-? 1Hfferent tn file 1,ize. (clifferent EOF) 

The next prompt will be: 

' Press "S 0 for selective, or "T" for tot;al. 

To select the files to be copie<l, press (S). To copy all files, press (T). 
The next prompt will be: 

'Include .. INVtS[BLf~" [ii.es? 

Press <N> or (Y) as appropriatA. 

'Include "SYSTEM'' files? 

Press (N) or (Y) as apprvpri.a te. Finally, VFU/CMD will request the source 
and cies tina tion drives with tht~ following prompt: 

'Source <lrlve? Dest i~1a t i.t1n cir l ve? 

The source and destination drive cannot be the same. Press the number for 
the logical source <lrive, th1-1n press tht-~ number for the logical destination 
drive. 

Press (BREAK) at any ·of the above prompts to re turn to the "Choice" prompt. 

If the selective option was chosen, the directory will be displayed with 
the winking cursor next to the first filspec name. The arrow keys will move 
the winking cursor in the arrow direction. If you want to copy that file 
press <Y). A "+" symbol will appear in front of the filename (file marked) 
indicating this file is to be copied, and the winking cursor will move to 
the next file. If you do not want to copy a file, press (N), or the 
(SPACE-BAR), and the cursor will move to the next file. During the file 
selection process, the shift left arrow will reposition the cursor to the 
first filename removing all"+" symbols. To remove a "+" symbol from a 
single file, use the arrow keys to position the cursor over the"+" symbol 
and press <N> or (SPACE-BAR). If you move beyond the last file, you can 
press the left arrow key to continue file selection. If the total option 
was selected, the directory will be displayed with a "+" symbol in front of 
every filename. Use the left arrow to "un-mark." files,· or the shift left 
arrow to "mark" all files. 
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After all selected files have been markerl for copying, press <ENTER) to go 
to the prompt: 

'Press .. A" to abort, "ENTER" to P.:-<.C:>.cut,~, or "R" to r.epeat. 

Press (ENTER) to start the copy functlnn. To terminate the copy function, 
before all files are copied, ho l<l <lown H :,hif t key until VFU/C~D completes 
copying the current file. 

After the copy process is complete, the rlirectory of the destination disk 
will be displayed, indicating this command ls complete. 

VFU - EXECUTE COMMA.ND - (E) 

Use the arrow keys to position the winking cursor in front of the file to 
be executed, then press <Y>. The EXECUTE command wlll immediately run the 
program when the <Y) is pressed. If• the se lee te<l f llespec does not have a 
"/CHO" extension, the EXECUTE coramanrl will load BASIC and attempt to run 
the filespec. 

VFU - PRINT DIRECTORY COMMAND - (H) 

To print a directory, press <H>. The next prompt will be: 

'Include "INV IS lBLE" f i Les? 

Press <N> or <Y> as appropriate. 

'Include "SYSTEM 0 files? 

Press (N) or <Y.> as appropriate. Finally, VFU/CMD will request the drive 
with the following prompt: 

'Drive number? 

Press <BREAK> at any of the above_ prompts to return to the "Choice" prompt. 

After the logical drive number is pressed, the prompt: 

'Identification: , ... 

is displayed. Input your choice ( 8 characters maximum) to identify this 
disk. After you press (ENTER), the directory will be displayed on the 
screen. Finally, the utility will prompt with the following message: 

'Press 0 A 0 to abort, "ENTER'' to execute, or "R" to repeat. 

A reply of (ENTER) will ~ause the directory to be printed. If a 10 
character per inch printer is used, the printout width will be sized to fit 
inside a 5 1/4" diskette jacket. 

VFU ... MOVE COMMAND - <M> 

The MOVE command performs the same as the COPY command except the file on 
the source drive will be purged after each file is copied to the 
destination drive. 
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VFU - PURGE COMMAND· (P) 

To purge files from a rlisk, ~ress <P>. The next prompt will be: 

'Press "S" for sel,".!etiv•~, or "T" for total. 

To select the files tn be pu~gerl, ~ress <s>. To purge all files, press (T). 
The next prompt will be: 

'lnclurle "lNVISIRLE" f i leG? 

Press <N> or <Y> as appr~prial~. 

'Inclu<le "SYSTEM" ftl.:?s? 

Press <N> or (Y) as appropriate. Finally, VFU/CMD will request the drive 
with the following prompt: 

'Drive number? 

Press· the desired logical drive for file purging. 

Press (BREAK) at any of tht~ aho\J':! prompts to return to the "Choice" prompt. 

If the selective optlon wa~J ,::hosen, the rlirectory will be displayed with 
the winking cursor next to the fl r.s t file name. The arrow keys will move 
the winking cursor in the respective <lirection. If you want to purge that 
file press (Y). A "+" symbol 1vi.ll appear in front of the filename (file 
marked) indicating this flle ls tn be purged, and the winking cursor will 
move to the next ftle. If you <lo not want to purge a file, press (N), or 
the (SPACE-BAR), an<l the cur!rnr will move to the next file. During the file 
selection process, the shift lP.ft arrow will reposition the cursor to the 
first filename removing all "+" symbols. To remove a"+" symbol from a 
file, use the arrow keys to position the cursor over the "+" symbol and 
press <N> or (SPACE-BAR). If you move beyond the last file, you can press 
the left arrow key to continue file selection. If the total option was 
selected, the directory will be displayed with a "+" symbol in front of 
every filename. Use the left arrow to 0 un-mark" files, or shift left arrow 
to "mark" all files. 

After all the selected files have been marked for purging, press (ENTER) to 
go to the prompt: 

'Press "A" to abort, "ENTER" to execute, or "R" to repeat. 

Press (ENTER) to start the purge function. To terminate purging, before all 
files are purged, hold down a shift key until VFU/CMD completes purging the 
current file. 

After the purge process is completed, the revised directory of the disk 
will be displayed, indicating this command is complete. 
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ZAP/CMD Disk sec tor /memory :n0d t flea: t 1rn u ti 1 i ty .. 

ZAP(ENTER) 

ZAP/CMD is a quick, simple way to copy :li.sk ~.mct,">tr:;• marl and morlify disk 
sectors, read and modify file s,1ctors, r·.:arl :rn<l mo,Hfy RA.:-1, format t single 
track, verify sectors, and fix MULTinos dir~ctories. 

General ZAP/CXD information. 

---·-------------·------------
A. DEFAULTS 

B. 

When ZAP/CMD is walting for a vari..tbla ::-esponse, ZAP/CMD will <lefault to 
the first choice or lowest value if (ENTER) is pressed. Whenever an 
input field is complete, ZAP/CMD will autoraatlcally insert an (ENTER) 
for you. i.e. if the query is .. DENSITY (S/D) .. (one character input 
required), pressing (ENTER) or (S) will terminate ~e que~y an continue. 

NUMBERS 
Numbers are interpreted as clecimal, unli'"S3 :in ..H .. is appended to the 
number. If a number is suff.ixecl with an "H", then the nur.:iber is 
consi<lered hexa<lt;cimal. 

C. BREAK KEY 
Pressing (BREAK) wi 11 return the us,~ r to the r>rev ious query. When the 
"Choice" prompt is rlisplayed, prt:!stiing <RREAK) will exi.t ZAP/CMD. 

D. MODIFICATION \. 
Pressing (M) after a displaying a page of MEMORY or a diskette SECTOR,'.1, 
wil 1 place the user in the modification mode. This is noted by two 
transparent blinking cursors - one in the HEX area anrl the other iri the 
corresponding ASCII area (right 16 bytes). The arrow keys will move both 
cursors in the arrow direction. The"@ .. key will toggle the user between 
the HEX and ASCII modifi~ation mode, as indicated by the presence of 
"HEX" or "ASC" in the upper left hand corner for sec tor displays. Key in 
the new data for the bytes to be changed. Two keystrokes are required 
for· hexadecimal changes, or one keystroke for ASC[I changes. Memory 
modification is effective immediately. However, sector mo<lifica~ioQ is 
not effective until <ENTER) is pressed to terminate modification and 
<ENTER) is pressed a second time to update the sector. 

Copy sectors <c> 
The "Copy sectors" option is obtained by pressing (C). This option will 
copy sectors from any disk MULTIDOS will read to any other disk HULTIDOS 
will read. However, the user is cautioned to make sure the configuration 
byte for the source and destination disks have be set properly. These bytes 
are set correctly after a successful "DIR", or °File sectors" to BOTH 
disks. This option is menu driven, and won't overwrite some of the data if 
the same disk is used for the source and destination (in the same-drive). 
"Copy sectors" cannot copy sectors between two different disks to be 
mounted in the same drive. 
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SYSTEM UTILITIES 

Disk sectors <o> 
The "Disk sec tors" optlon is oht~1 hu:?d by pressing <D>. This option will 
step through a single <lensity, r:louble density, or "p" density diskette, 
provided the target <liskette haA ha<l its respective configuration byte 
updated (this byte ts correct after ;i succes::;(ul "DIR", or "File sectors"). 
TRSDOS (tm) double <iensity clis:i:ettes (MODEL llI - versions 1.1, 1.2, and 
l.3; MODEL I - versh,n 2,7 anii 2.8) do not have a configuration in 
MULTIOOS, therefore; they are not '3npported. Use of this function requires 
user discipline in selecting thP track numher. ZAP unihibite<lly accepts 
track and sect,,r numbers frorn O to 255. The selection of the first sector 
is menu driven, and a<l<li.tinn,tl sectors are displayed by pressing: 

Key pressed Ac ti.on 
------------ ------
UP ARROW . Increase track count by one 
DOWN ARROW Decrease track count by one 
RIGHT ARROW Increase. sector by one 
(SHIFT) RI(;HT ARROW Increase sector by one 
LEFT ARROW Decrease sector by one 
(SHIFT) LEFT ARROW Decrease sector by one 
"T" Reselect track/ sector 
"S" Reselect sec tor 

File sectors <F> 

The primary function of the "File sectors" option is to access files, 
regardless of protection, regardless of rlensity, regardless of the 
operating system {except TRSDOS ( tm) MODEL I <louble rlensity}. 

The "File sec.tors" option is obtained by pressing (F). This option requires 
the filename to be entered exactly as the file name appears in the 
directory (every character and character case 'significant). Although ZAP 
will search all drives for a given filespec, it l8 suggested chat the drive 
number be appended to the filename. i.e. FILENAMF./EXT:D. This will greatly 
decrease the access time, because ZAP performs an analysis on each diskette 
prior to the HIT search for the filespec's hash code. 

Enter the target file name at the 

'Filespec ••••••••••••••• 

prompt. 
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If ZAP/C~D finds the fil~, then 

'Relative sec tor in xxxxxxxx/xx:x: x ( 0 to ,ld,t.t/hhhH) 

will be rlisplaye<l. The "xxxxxxxx/xxx:x 0 wll.l be r:~placed wi.th the target 
file name, anrl "dddrl/hhhH*1 will be the l-1<;t r~lative sector in the target 
f He name in decimal ( dcld<l), :-incl hexa.li:c imal ( hhh 11). ~n t•~r the <les ired 
relative sector. (A file's first sector i~ relative sector zero [OJ). 
(ENTER) will display the first sector of the file, and n number greater 
than rlci<l<l/ hhhH will <lisp lay the <ld,i<t/ hhhH n-! lat i ve 8cc tor. A<ld it ional 
sectors in the target file can he :1ccessert by use l)f the arrow keys. 

Key pressed Act ion 
----------- -------
UP ARROW IncrAase file sec t,1r by one 
DOWN ARROW Oecreas,.? fi.l~ sec tor by one 
[(SHIFT)] RIGHT ARROW Inc reas,! file sec tor by one 
[(SHIFT)] LEFT ARROW Decreas2 file sec tor by one 

Memory <M> 

The "Memory" option is obtained hy pressing <M>. when the ''Address ••••• 
prompt appears, enter the desired a<ldr~ss. Tl1e raemory address is changed by 
pressing the arrow keys. 

~· .. 

·-. . : .... 

; .. ·,_;.• .. "' 

... ~ ., \·: - . 

Key pressed 

UP ARROW 
DOWN ARROW 
RIGHT ARROW 
(SHIFT) RIGHT ARROW 
LEFT ARROW 
(SHIFT) LEFT ARROW 

Track format <T> 

Action 

Increase address by 256/lOOH 
Decrease ~d<lress by 256/lOOH 
Increase address by one 
Increase address by 16/lOH 
Decrease address by one 
Decrease address by 16/lOH 

The "Track forma·t" option is obtained by pressing (T). Th.is option will 
format and verify a single track on a floppy diskette. Don't be quick on 
the draw. The format density requires only one keystroke! 

. V_erify <v> 
The "Verify" option is obtained by pressing <v>. This option will verify 
that the target tracks - sector detailed - a readable. If the target 
diskette has mixed density tracks, "Verify'' will switch density and keep 
getting up. 0 Verify" uses "logical tracks" when verifying a double densJty 
or double sided NEWDOS/8O (tm) diskette. 
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SYSTEM UTILITIES 

Fix directory <x> 
The "Ftx <lirectory" option r.:; nht:1tne<l by pr.;ssing (X). This option is 
designed to fix the ,Urf!ctori,~s for MULT1DOS - version 1. 7 diskettes. 
"Fix cilrec.tory" will also fl'< tlw rU.rrc:tory for "a.lie11° diskettas; however, 
the data placed on the GAT s~ctor may not be compatihle with the "alien" 
diskette's operating system. If you fix the directory for an "alien" 
diskette, be sure you have tiu~ '.1ecessary information to modify the data on 
the GAT sec tor if "Fix rt i r~c tory" changes the GAT. The following 
information supplements the "Fix 1lirectnry" option. 

The rlirectory, usually filen:i!ile,I nIR/SYS, lias information which details the 
disks usage, filenames, loc:itlcm, length, rr0tection level, logical record 
length, an<l password hash values for all files on the disk. Each directory 
has three separate but int~r~r~l sections referred to as tables: 

1. The Granule Allocation Tahlc (GAT) has the <lata on free and allocated 
space on the disk. 
2. The Hash In<lex: Table (HIT) has the hash codes for each active file on 
the disk. 
3. The balance of the directocy sectors contain the directory records 
(DIREC) for each file. Each <lirectnry record is 32 bytes in length. The 
number of directory records varies with the density anrl number of sides for 
each ciisk. 

GAT Organization 

The granule allocation t.,hle is located on the first sector of the 
directory, containing information on· disk space assignment. Disk space 
assignment is performeci in a unit called a granule. A granule is a 
subdivision of a LOGICAL track which consists of a contiguous group of 
whole sectors. A PJIYS[CAL tr~ck is a one of many concentric circular 
recording surfaces on a sirle of a <liskette or a platter in a rigid drive. A 
cylin<ler is the head position for all identical numbered tracks in a given 
drive. A cylinder may have one track for single sided floppy diskettes, 
~ight tracks for a four platter rigici disk, six tracks for a three platter 
rigid disk, two tracks for a douhle sided floppy diskette, etc. The number 
of tracks for a cylinder will vary with the hardware configuration of the 
ciisk drive. However, the number of granules per LOGICAL track will be fixed 
in accordance to the table below. 

Diskette Granules/Track Granules/Cylinder Sectors/Granule 

5" SD/SS 2 2 5 
5" SD/DS . 2 4 5 
5" DD/SS 3 3 6 
5" DD/DS 3 6 6 
8" SD/SS 2 2 8 
8" SD/DS 2 4 8 
8 .. DD/SS 3 3 10 
8" DD/DS 3 6 10 

SD=single denstty, DD=<louble <lenslty, SS=single siderl, DS=double sided 

TABLE 1 
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SYSTEM UTILITIES 

The CAT is further div ide<l int() t-.vo a,l.f ~ t i.,1n .. 11 ta,., le s. Bytes X' 00... th rough 
_, X'5F' are the assignment/fref! table, whic:h c,1rresponds to an inrlivi<lual 

cylin<ler on the ~,usk. Each hlt within r-.h1~ byte L~ used to indicate which 
relative granules within the cylin<ler- i3 :1sHi3nerl or fr.a«!• .\ :res~t 1-?! t 
indicates.a free granule, an<l a set hit in~ic~t~~ an asaignc<l granule. 

Refer to the GAT table in figurP. 1. 

Relative byte X'OC' has the val..1e X'FW"' (lllllOll). The hits set are 
7 ,6,5,4,3, 1,0. Therefore, granule 2 is frt!t?. 

Relative byte X"'lE"' has the valJe X'FA' (lllllOlO). The bits set are 
7 , 6 , 5 , 4 , 3 , l • The re fore , gr an u 1 es 2 anti. 0 ·3_ .r l ! f r !~ e ·• 

Bytes X'60' through X'BF... are the a•;ailahle/lockerl out table, which 
corresponds to a relative cylinder. The avai.lahle/locked out table 
indicates which granules are locked out ,faring formatting. A reset bit 
in<licates an available granule, an<l n. set bit indicates,,. locked out 
granule. All granules locked out during for~atting are also assigned in the 
assignment/free table. 

Byte X'CC' contains the number of logical cylinders, and byte X'CD' 
con ta ins the number of physical ~yllrnh~ rs for the ,Itsk. (Mm .. TIDOS only!) 

Bytes X'CE' an<l X'CF ... contain the ,lisk's m,:rnter pass\~orrl ha8h code. 

Bytes X'D8' through X"'D7' contain the disk name, and bytes X'D8' through 
· X'DF' contain the disk date. 

. -·· Bytes X'EO' through X .. FE' stores a system's <lisk .. AUTO" command, if any. IF 
byte X'EO' is X'OD.,., then there is no "AUTO" command. 

~ •, . =~,. .. .. 
HEX 00 FFFF FFFF FFFF FFF8 F8FF FFFF FBFF FFFF ................ 

i I • ~ 10 FFFF FFFF FFFF FFF8 F8F8 F8F8 F8F8 FAF8 ................ 
'· 

20 F8F8 F8FF FFFF FFFF FFFF FFFF FFFF FFFF ................ 
,..,, .. "" 

DRV 30 FFFF FFFF FFFF FFFF FfFF FFFF FFFF FFFF ................ - . 
2 40 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ................ .. :""'". ,_ 50 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ................ 

60 F8F8 F8F8 F8F8 F8F8 F8F8 F8F8 F8F8 F8F8 ••••••••• 0 •••••• 

TRK 75 F8F8 F8F8 F8F8 F8F8 F8F8 F8F8 F8F8 F8F8 ................ 
017 80 F8F8 F8FF FFFF FFFF FFFF FFF~" FFFF FFFF ................ 
llH 90 FFFF FFFF FFFF FFFF FFFF· FFFF FFFF FFFF ................ 

AO FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ................ 
SEC BO FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ................ 
000 co FFFF FFFF FFFF FFFF FFFF FFFF 2323 E042 ••••• B •••••• 111).B 
OOH DO 4D55 4C54 4944 4F53 3132 2F30 312F 3834 MULTIDOS12/01/84 

EO 0D20 2020 2020 2020 2020 2020 2020 2020 
RPT FO 2020 2020 2020 2020 2020 2020 2020 2020 

Figure l 
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SYSTEM UTILITIES 

HIT Organization 

The Hash Index Table (HIT) is found on the second sector of the directory. 
The HIT is used to store, in a pos iti.on which corresponds to the DIREC, the 
hash code for each active file in the directory. The hash code is computed 
by creating an 11 byte work space, eight for the filename (left Justified 
and padded with spaces) and three for the extention (left justified and 
padded with spaces). This work space is processed through a hashing routine 
which produces a one byte value of X'Ol' through X'FF'. The HIT reduces the 
time required to access a file, through the operating system, by 
eliminit ing the need to check byte for byte each f ilanar:ie in the directd'ry. 
After the system matches the hash code, the corresponding DIREC is examined 
for a byte for byte match of the fllena~e/ext. 

DIREC Organization 

The third through the last directory sectot contain ei6ht 32 byte directory 
records (D[REC). The m..'lxirnum number of <llrectory reco-:.·ds is 256, regardless 
of the number of sectors alocated to the <ltrectary. (The HIT storage is 
limited to 256.) 

Relative byte 
in the DIREC 
0 bit 7 

0 

0 

0 

0 

0 

1 

1 

0 
1 

bit 6 

bit 5 

bit 4 

bit J 

bit 2,1,0 

bit 7,6,5,4 

bit 3,2,1,0 

Funct Lon 

File primary d~rectory entry (FPDE). 
File extended directory entry (-FXDF.). 

If Ret indicates a system flle. 

If set indicates a non-VFU flte. 

If set indicates an active flle. 

If set indicates an lnvislble file. 

Contain the file~ protection level. 

Unuse·,J by HULTlOOS. 

The month the flle was createc/upd;ited. 

2 bit 7,6,5,4,3 The .. day the file was created/updated. 

2 bit 2,1,0 The year (offset by 1980) the file was created/updated. 

3 The end of file byte. 

4 The logical record length (LRL). 
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5 through 12 

13 through 15 

16 and 17 
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18 and 19 
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20 and 21 

22 through 29 

30 through 31 

SYSTEM UTILITIES 

The filename padded to the right wlth spaces. 

The extention padded to the right with spaces. 

Update password hash code. 

Access password hash cod~. 

' Last physical record. 

Contain four segment flelds. 

Pointer to FXDE • 
. - ··.1.f. 

. : ;,_,. 

DIREC+OO 

This byte contains several attributes of a flle. 

Bit 7 - If this bit is zero, then this DIREC is the file's primary 
directory entry (FPDE). If this bit is one, then this DIREC is the 
file's extended directory entry (FXDE). Extended entries are 
required when a file has more than four segments and/or the file is 
larger than 128 granule. 

Bit 6 - SYStein files must have this bit set.· 

Bit 5 - If this bit is set, then VFU will not access the flle. 

Bit 4 This is the bit to indicate if a file ls actlve or not, regardless 
of the other bits in DIREC+o0, or bytes in the DIREC. If this bit 
is set,. then the file is active. 

Bit 3 - If the bit is one, then the filename is hidden to directory display 
or print unless the invisible paramat~r ls speclfL!d. 

Bits 2-0 - Contain the protection level of the ftle. 

DIREC+Ol 

In a FPDE, this byte contalns two zones. The first zone (bits 7,6,5,4) are 
not altered or used by HULTIDOS. The remaintng_bits, 3-0 are used to store 
the month portion of the date of the last file update. 

In a FXDE, this byte is the reverse pointer to the previous FXDE or FPDE. 
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SYSTEM UTILITIES 

DIREC+-01 

In a FPDE, this byte cont,1hs t•,10 ~ones. The first zone (bits 7,6,5,4) are 
not altered or use,t by tlUr..nnos. Thf' r·~malni.ng bi.ts, 3-0 are used to store 
the month pot" t lon of the <la t·1 n ~ the Vu; t f U.e uprla te. 

In a FXDE, this byte LR the c~v•=!rse pointer. to the previous FXDE or FPDE. 

DIREC+-02 

This byte contatns ~1e balance of the file's date information. Bits 3-7 
contain the day of the month, :m,I his 0-2 contain the year offset by 1980. 

DIREC+o3 

The value of this byte lndic:1tes how •nany bytes the file ex:tends into its 
last record. 

DIREC+04 

This byte contalns the file'3 logical record l~ngth. 

DIREC+oS through OlRSC+l2 

These bytes contain the fi.lenmne. The fi.LP.name is l~ft justified and paddecl 
with spaces. 

DIREC+l3 through DlREC+lS 

These bytes contain the extension. The extension is left justified and 
parlded with spaces. 

DIREC+l6 and DIREC+l7 

These bytes contain the hash code for the uprla t8 password. 

DIREC+l8 ans DIREC+l9 

These bytes contain the· hash code for the access password. 

DIREC+20 and DIREC+21 

These two bytes contaln the total number of sectors occupied by the file. 
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DIREC+22 through OIREC+29 

These bytes, used as pairs, form four segm~nt fields. If the first byte is 
an X'FF', then the file is cont.3ined i•1 the previous segment .flelds. (If 
OIREC+22 = X'FF"", then the file uses no cii~k space.) If the first byte is 
X'OO' through X'FD' (X'FE' i.s not use,l!), then it represents the cylinder 
this file segment starts on. The second byta has the starting granule in 
bits 7-5, and the number of conttl_:uous gr-mules less one in bits 4-0, for 
the cylinder in the first byte. 

OIREC+30 and OIREC+31 

These bytes point to a FXDE i.f DlREC+30 is ,:i X'FE', otherwise OIREt::+30 must 
be a X'FF'. 

DIREC+o2 through DIREC+21 are not userl for FXPE's. 

OTHER BYTES IN THE GAT SECTOR FOR EARL nm '!ERS t()NS OF MULTIDOS 

Bytes X'CO' through X'CB' GAT usage har, varied with the MODEL as well as 
versions of MULTIOOS. These bytes were used for system an<l forms storage. 
Version 1. 7 of MULTIDOS does not use these l>ytes. 

BYTE 

co 
Cl 

C2 

C3 

. C4 

Configuration pattern for DRIVE# 0 

Configuration pattern for DRIVE# 1 

Configuration pattern for DRIVE# 2 

Configuration pattern for DRIVE# 3 

Bits 7-5 are the power-up bits for SMO. Bits 4-0 is the number of 
disk I/0 tries less one. (Version 1.6) 
This byte is the OUT 254,(value) for speed-up mods on MODEL I 
version 1.4/1.5 or the byte for OUT 95,(value) for HODEL III 
version 1.3. 

: · ..... - -
"r • •"I!" 

C6 The FORMS line width. 

C7 The FORMS "S" parameter. (If pagination active the high bit is 
set.) 

CB AUTO invincible byte. (X'21' if AUTO command is invincible.) 

C9 Keyboard defaults. The bits vary bet~een versions and models. 

CA Default cursor character. 

CB 
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HEX DECIMAL 

00 0 
03 J 
04 I~ 

05 5 
06 6 
08 a 
OB 1l 
oc 12 
OD l3 
OE 14 
OF 15 
10 16 
11 17 
12 18 
13 19 
14 20 
15 21 
16 22 
17 23 
18 24 
19 25 
lA 26 
lB 27 
lC 28 
1D 29 
lE 30 
IF 31 
20 32 
22 34 
23 35 
25 37 
26 38 
27 39 

MULTIDOS ERROR MESSAGES 

SRIWR. ~1E:, S ,'\GE 

~lu e r-rtlt'. 
Lo•,t ·latn <l11ri.11g renrl. 
P-:ffit.y error duri.!lg rea<l. 
Dat.l record not found rlu~ing read 
,'\ r t~1ap ted to n~arl system <la ta record. 
DrivH not available. 
Lns t ,fa ta during write. 
Parity error <luring write. 
Data record not found <luring write. 
\Jrite fault on disk <lrive. 
Write protected media. 
Drive not 3vallahle. 
Directory rea<l error. 
Directory write error. 
Improper file name. 
Granule allocation table read error. 
Granule allocation table write error. 
Hash index table read error. 
Hash index table write error. 
File not in directory. 
File aceess denied. 
Oir2ctory space full. 
Disk space full. 
En<l of file encountered. 
No record found. 
Full riirectnry. File can't be extended. 
Program not found. 
Improper drive number specified. 
Load file format error. 
Memory fault. 
Access attempted to protected file. 
File has not been opened. 
Drive configuration one volume. 

When an error occurs involving the directory, MULTIDOS will g~nerate two 
error messages. For example, if the disk in drive zero is write 
protecte<l, and an AUTO command is issued, MULTIDOS will respond 
with: 

Granule allocation table write error. 
Write protected media. 

Use the second error message in resolving the prcblem • 

ERROR MESSAGE BREIF DEFINITION 

Access attempted to protected fileo - ACCESS password given, but UPDATE 
password required. 

Attempted to read system data record. - Disk read of a dire~tory cylinder 
without going thru the HULTIDOS directory read routin~. 
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Data re~ord not found during read/write. - The track, side, or sector 
number is net foun,l. Thia error can he caus,:<l by a f lawe,l :iisk or a 
di.ske~te formatted with a clif[er,?nt TPI thr1.n t'11-! rlrive it is in. 

Directory read/write error. A n~a,l/wrlt:P. operatinn, involving the 
directory, failerl. Refer to the ~-!cond error 1111:~ss:ign. 

Directory space full. - All DIRF.C slots art: used. Sen Z,\P for DIREC ,ietail. 

Disk space full. - All granules have henn nns i3ned. 

Drive not available. - Diskette not spinning in selected drive. 

Drive not configured double sided two volume. - Side one selected for a 
logical drive with a single volume configuration. 

End of file encountered. - An attempt i.s made to read 1 unit past the EOF. 

File access denied. - Incorrect password given. 

File has not been opened. - An I/0 attempt was made to an unopened file. 

File not in directory. - Filespec is not in the specifi.erl directory. 

Full directory. File can't be extended. - A file is being expanded and 
requi.res an exten<le<l entry; however, there are no DI REC slots 
available. 

Granule allocation table read/write error. - A read/write operation, 
involving the GAT, failed. Refer to the second error message. 

Hash index table read/write error. - A read/write operation, involving the 
HIT, failed. Refer to the second error message. 

Improper drive number specified., - The <lrivespec giver:. to MULTIDOS is not 
in the range of O thru 7. 

Improper file name. - Filespec syntax incorrect, or no filespec given. 

Load file format error. - Load routine <lidn"'t know where to put: the file. 

Lost data during read/write. - Disk I/0 loop to slow) or hardwar~ problem. 

Memory fa,.:.lt. - Load routine detected a bad RA.i.'1 byte or no RAM. 

No recorrl found. - An attempt is made to read mote than one unit past the 
end of file. 

Parity error du=ing read/write. - A sector rea<l/write operation failed. 

Program not found. - Filespec is cot on any mounted diskette. 

Write fault on disk drive~ - Definitely a harrlware problem. 

Wrlte protected media. - A write attempt to a write protected disk. 
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SUPERBASIC 

.. ., . 

SUPERBASIC Hi3h level language int,~rpreter. 

..BASIC( ff[VJ] { ,mm] [ ,com1n,1n,l]<ENTER) 

ff ~-nunher of file buffer areas allocnt~rl (0-15) default 3 
,I • 

V = u~er deflnc<l random I/0 flag. 

) ,/:'f-~ 
1 

• ;·. • mm =: .. !;lle~nory pro tee t a,M resses. 
. .. ·,. - ' .. ! . . .. .. . - 't \. ~' •. ,.. 

.. ..... • I 

. .,; 
~.' :. . 

t ~'" • 

· ''.:.// ' :_ ·· · command = Any va 1 trl BAS lC command. • . 1-/ ;f >,. · "_'. .. ~ . mand•~-1:~ ry s ;•~~: ts req u i reel a f te r "BASIC" if any of the optional · ' · · ;, · · ,._ )t (.\: ~_,.} .. ·.: parameters ~-r~ specl f ierl. A comma wi 11 in<lica te a multiple command. _ _'.>·-

~ _:_Ji}U\ \ i} ~XAMPLES" =: .. 
) ... •. ''\-·' , .... ,., . . .. . ·. ' .. ~ . , . :. ' - . ' ' 

. _::,-:?,'-.',,f<·,· ... :< "\•· ... ·.•· ·:· _.._ BASIC(ENTER) 
' ,•~,:~~••!;f:/;:•~t .. ~ .. ••,••~•-~;•!r •• ~ . .,' !=~•~••• . H I •!• 

l .fr_~i_•\~~;\?/'1_\··::~::S~PER. BASIC will load with 3 fi.le buffer areas allocated (289 bytes. for 
. ::}'ef.'.:::·:\: : : . ~ . ~ = .: • . , ~· • • • '. :-. file buff er area) , and all RAM up to TOPMEM available for use. . . 

• ,:•~~•.ll>.;,/•~.r't* ,• : •," :_ \ .~. • ·~: -'~ ' • 1 

:.::,:,\:,·· •.• ; • ' • :. :: ·: • • BASIC 4(ENTER) ~ ,·';,.1 • 

l ·-, 'i•'·· ... ., .. . 

. . -·\t} .. ;-' . .:. ··:. · .~·.~:~;~~;~RB~~ i~ wn:i' {~a<l with 4 f tle bu ff er areas allocated, and all RAM up to : -~?(: 
: ...... /-,;-:1:. ·:·; • ·\ ~ ·: •·- TOPMEM available for use. 

J ?.i)r ·i/.'\.'·ii. · BASIC 2V ,60000, RUN "PROGl/BAS"(ENTER) . ,, , 
' .\//r.: __ · · :- •;,_. SUPERBASIC will load with 2 expanded f lle buff er areas allocated (545 bytes ''. · 

l tf/ .. ~~:~·: ·_- each), capable of .han<lling user defined recor<l lengths ( l to 256), ,_: .. i.·~:;:; 
·· .,·• ~• . RAM from 60000 up wil 1 not be available to SUPERBASIC, and the .. , 

1 
}Ti)::>.-<,:: ,:·:','.;;·~~~~!~~ ,;i~~G~~=A~~rs~i!!og;:m i~~~~cl by SUPERBASIC and exe~'.u?d -,,:;:;~{((-

1Jl~i1~t\>:' ;::-'; B7'..?:~AS•~;:,~::;:::: -BTC ,program.. . ·- , • .. - - :;~:·:,ijlitf 
. ·i~.'.\:·J.'! .:· .. · ;:_ : . This command assumes SUPERBASIC was previously loaded in to your system, you · · r/;i-;~·.i· 

l ~ ~-~•<t.;,~~.;~.- .-: ,• . , ._ ·'. ·. now have the MULTIDOS prompt, and you want to return to SUPERBASIC ··// .. ~J:.'· 
,.,:_:__:\.;:._·., .... ~· ·. · / : _, .. : with the previous program unchanged with variables intact. ... · · ~;::s~, .. · . 

.;-•,i .• /\;j}>.·· .. - · .. ,··,-•.; . \ .... ' ~i ·•• . '. ,.,:. ; .... ·. ' ~.· ... ··•.•':~\~-~::'. 

l
. -~_-,~~··,.-<·•: '· . · CAUTION: You cannot go from SUPERBASIC to MULTIDOS, execute comman<ls such .•:1•. 

,:··;'~>~:,:. - · • as .: "DIR 0 and then use "BASIC *" to re turn. In such cases you 
.\f~:-.;':, .. · · should use the CMD"uuuuu" function from within SUPERBASIC. : ... ~;;~:-.<.: : .. :. ··i 

l:,;{~II;_-:,. If the r:m;r;:_m;r~~9 ~:s y~~c~=:~f~t~ p:og:~~n~in~~-;tinueP(~~~:B =:~! -?:} 
l ,?~,; ::-·/!;: ;· .. . ·,• .. : _! •'I. ~:,i •.. 

}',<•>·:, 

] .. _/f!f:k :: : -.... 
" ! ' ... , .. ·~ :,\1'~ ·~ • 1 ·•:?fr-•''.::; . 

.. ,•: "• 

· ..... ,_ .... 



• .. • • ~ .. f • . . /" ...... , . 
• ;- r• :,:\\~) ••. 

·, .. -: 
: .. :_ ... _: 

' .. •' 

BASIC 

This 

·'\&· •• ' -- < .-:i.· 
. ,' .. 

.• 
SUPERBASIC 

Capture a BASIC program fro•n RAM. 

BASIC !(ENTER) 

unique commanci will transfer a Bi\Sl:C program, previously i.n R~'t, to 
SUPERBASIC. With a BASIC prograL1 in RAM, insert your MULTCOOS- disk 
into drive O and press reset. ~hen the MULTIDOS prompt appears, 
enter BASIC ! • 

BASIC 0 Recover a LEVEL lI BASIC program. 

BASIC #(ENTER) 

:.·. This command· is used to transfer a pr.ogram from LEVEL [I BASIC back to 
SUPERBASIC, providing LEVEL II BASIC was entered via CMD "W''. This 

~ -~r~ •. feature will allow you to work in a LEVEL II environment to develop 
·' .-- programs or to transfer a sensitive LEVEL II program from tape to 

:-6q disk 
·- :;:.:,;·:.:.-~ l ·::- .. •· :. ~. ,• . :. : ·-/· , .. _. • 

· ... MULTIDOS · uses SUPERBASIC's CMD "W" function to enter LEVEL II BASIC. You 
may use CMD "W" with or without a program in RAM. lf a program is 

' •, in RAM, it ·.will be transferred to LEVEL II BASIC with text 
;.>':(. ·.· ·. retained. To exit from LEVEL II BASIC to SUPERBASIC with the 

program intact, key SYSTEM(ENTER), answer the"*?" With "/16480", 
.. :-:;~·-.· .:·: hold clown the enter key anrl wait for the MULTIDOS prompt. Enter 

· ~-;-__ :.- "BASIC II" as shown above. 

• • r . ::·; .. 

• •• l'l• .. : = .. ~ .... 
"" ... ·/•~'"~,,:..." '!: ... . • : ........ , 
.. :,__/:_j~- ,:/·.: 
• : 4 - BBASIC Enhanced SUPERBASIC. 

:_"\/~\-, ,::~ :.-~. 
·/f. BBASIC has all of the features of SUPERBASIC with the acidition of single 

if It?(' : ~f !;i!~i:CHA!!~l::1~::e~!~:: r;t jm~;;s:1:: ~ifa;tnc ~!;~s The ur.@~ 

. '.:•,'fr: There are-·· several additional functions available with BBASIC. These 
::J!{f~~:-;?/ functions are invoked by pressing down the key with the "@" symbol 
:1J7;':;;::;:;;:.: ·. · · .. first then, without removing your finger from this key, press one 
:hf~~tr;·:··./~;:~. of the keys on the top row of the keyboard. Some of these same 
:~ ... ~-~~·-;"·::: ·( .. _functions can be obtained thru program execution by poking an 
~~:~%-~i,~-).;:r · ·appropriate number in to 1666 7 ( 4 llBH). This is ROM"' s trace on/ off 
"'f~~}(::::.?<:-':~. byte. With the incorporation of these new trace functions, the TRON 
:t~i\'.·t:~::'.2"X-~-:,.~ .. and TROFF functions are disabled. 
'~ ;1..;;;; ;,, '"....:,\,,4 • .#! I'"/. • I O I., I ,, • , 

~A~:-PThE?._. ·-func.tio~s will be d~scribed with an "@" symbol preceding a character. 
:j~;,f~s:.-=:•,;. :·i This .. r:presents pressing the <@> key along with the key following 

~.-,}rJ?~t·_.:_·_ . the @ • 

,-.: 0 ''.--.. . • @l TRACE OFF :tiJi/:-~. This will turn off all trace functions. 

~ ~~~·:_ ... 
'',f ~~- .. , . 

~~:~f•:°""'·P~g·e · 76 
- ·i:t.;.. ,. 
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SUPERBASIC 

TRACE ON - VIDEO 
This function traces the last four lines eKecuted, in the upper 
right hand corner of the display. As a new line is entered its 
number will appear prefixe<l by the "ti" sign. If more than four 
11.neFJ have berm executerl the trace will start at the top and 
overprint the previously displayed line number. 

: . ' ,. 

TRACE ON - PRINTER . 
This functlon will direct the trace to the printer in the format 
space, 10k digit, llc digit, lOO's digit, lO's digit, and unit 
digit. Zero suppression is used anrl each line requires six 
tharacter positions. The trace information will show the 
complete program flow, but will only be printed when an entire 
print llne ts available, uqless a character at a time printer is 
being used. e.g. TELETYPE. 

• '. I. . 

. ~ ~ ~~~·~ 

.. 
,•. 

. . · .. .. ~-., 

'•, ,.,,. ' 

, .•" t 
I I 

" . 
SINGLE STEPPING . ' . ·~ . , ··/ ~ \~,.:." 

• + ~ ':., '1 : • •. : 

You can single step individual lines of a BASIC program or individual 
instructions within a line. In addition, you can vary the delay in which 
your program steps between lines or iodivi<lual instructions. 

.... : "~.~::t ~ 
. ~ ;~~ti: 

':·.; :, 

,._, :=.. t 
@4 SINGLE STEP OFF 

This function will tnrn off the single step function and allqw 
your program to run as normal. If the trace function was in use, 
it will continue to function until turned off via (@l). 

@5 SINGLE STEP TO THE END OF LINE 
This function will execute one program line then wait until any 
key is pressed. The trace to video display mode will also be 
initiated to show the line numbers being executed. The tracing 
function can be ,tisabled by a (@l>, while the'single step mode 
continues. 

SINGLE STEP INSTRUCTION ·. · ·:\·jt{ 
This func don will execute one BASIC ins true tion then wait until ;!. •· 
any key is pressed. The trace to video display mode will be 
initiated to show the line numbers being executed. This function ·.':./ .. ,: 
can be useful, but be wary of using it if a program contains ·tr-<· 
lines such as: · ,., ... ;·'.•:•k 

-~ ; ~:/. _, ·.\7"~;~ 

90 FOR X=l TO 100 :A(X)=6+3*X*Z:NEXT X. .. · ... ,]'tt1t 
To single step through this loop would require 300 presses of a

1
!ff! 

key. Instead use SINGLE STEP TO END OF LINE for this type of ::•/~~1~. 
··11 ·•1

1
' • ... ne. .., .. ; · ;di::· 

' ~ ,,\'<, ...... ". , •• 

SINGLE STEP WITH TIMED WAIT · . ' ·.: -~.:::tt:-
This function will execute one program line or instruction, 
pause for a predetermined amount of time, then continue. The 
trace to video will be initiated to show the iine numbers being 
executed. <@5) and <@6) become sub-functions after (@7) is 
initiated. Pressing <@6) after <@7) is initiated will cause the 
delay to occur at an instruction separator, in addition to the 
end of a line. Pressing <@5) will cause the delay to occur at 

Page 
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SUPERBASIC 
. ... ,., 

the end of a line only. To speed up execution (decrease delay) 
press (@up-arrow) (halves delay). To slow down execution 
increase delay - press (@down-arrow) (doubles delay). The delay 
has nine settings from approximately 4 milliseconds to 0.9 
seconds at normal CPU spaarls. 

BREAK POINTS 
. " .... · 
The trace and single step functions previously described can be invoked 

'· : while a program is running by inserting as many POKE· instructions in the 
•• • 1·,- program where the functions will initiates. The following codes are used: 

• : ; __ : • /. :~·. -..; .: . ' ' .: : ••• j - J· . 

... \>~.:< '· .. 
,).:··i> FUNCTION POKF. l6667, 

:.:.•. 
KEY equivalent 

TRACE OFF 
......... :·. : . 

~": I •• • ~:. f~ ., '•=,,. 

...... ' .... 

~· 
'· ,, 

.,."" ·\_·~-\~ .. -. 
'.'"1'-. ~-•. 

• • .... • * 

TRACE ON - VIDEO 
TRACE ON - PRINTER 
SINGLE STEP OFF 
SINGLE STEP TO END OF LINE 
SINGLE STEP INSTRUCTION 
SINGLE STEP WITH TIMED WAIT 

1 
2 
3 
4 
5 
6 
7, 

, .... 

@l 
@2 
@3 
@4· 
@5 
@6 
@7 

.. ·. ;);.! :· .; 
,t,:,..:~ ~. 

. ·:· .. ·~· .. ~-':~---- !· 
1, 

.. " :, 9. " I> • • 

~· " ,, .. :-1 

·~ ... ·: .~ ··::~~. 

. . . 
f • . .. .. • 

/ri~\:•.,.;~•.:\:..;., 
.... : # ~ 

· · If normal program execution ls desired until line 1540, then s tngle step 
:· with trace to the screen required, lnsert, just prfor to line 1540, the 

. ..... ins true tion "POKE 1666 7, 5". 
• . ... 7 • 

·/.{).~:.:~./ _;,~.:/:; /::: ., 
/1•~~£:~·· ..... • < •. • •. :· •.• • EXAMPLE 1 

-~-~~!;.:•:5:::.; 1530 (users text) 
:?~'-~•':t:1~;:~:~-' . 1535 POKE 1666 7, 5 

-t~i~~~E~t-:(:~l~~~~-- <,us~rs. te~t) 

EXAMPLE 2 
.1530 (users text) 
1540 POKE 16667,5 

.•l:"~if;~--.::.r.r. ·::.· .... / .: .. \" .. • -~: .... " .... ~ ... 

. F .. tt.,>· Multiple POK.E's are pemitted. 
-~.?-~-;;.\).1:'ft,i•~• .':T •• I••~: -, ~~:• ~ • ~ ~"; I~\ .. ~ ' '' • • 

t\W~::ffc?1 

POKE16667, 1 = POKE16667, 6 = POKE16667, 1 
·• \, ~ .. ,.v .. . 

(users text) 

-~ .~:&~-.. _, .... - ·:· 
?:P.Mi!::·This will invoke *'SINGLE STEP WITH TIMED WAIT" between instructions with 
-{;fj~: t~~- ~race disabled. 

?itI~~t--~> ·:·, _.: .. ; · .. ::· _; . ... ; · : · 
.. x~;;g:~ SELECTING /REVIEWING VARIABLES 
•·-~.if:<l.t;t~ i..;-:.. • . : , '. : ,· , 

: ' 
,: \ 

;--:--:·. , . 
• • ~ • .J .' ;; • 

\; ,•• •• • l 

: ·.:1 

~~~t:'1.:~1"'-:'•- ·; . ~ ~ •-. ~. . * 

_.:::-:~,~- BBASIC will suspend ·· program execution to select or review variables then 
,-j-~~;:·_resume execution and restore the display. If there is insufficient memory 
{~·l¥G:to save the contents of the video display, a graphic block will appear in 
:,.J:AJ.·:,the upper right hand portion of the screen - to the left of the line number 
':~?;:[~~~-trace region, and the program continues. 
Jli!.t ... f.:-'f':, I • ·; • • •• R~~tf t. · .-. _; ' .· .· · .. 
(~1,Y.:,;J':·.T. 1• .~ • 

.-jJ.~t~::=:·:-· - •. 
\:o.';;\\•·~·~.\;.·. 

·.·• }/_;';;\;· . 
:-1'~·,:,.,~. Page 78 
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SUPERBASIC 

SELECTING VARIABLES 

.@N = select variables for review 

Pressing (@N) selects the·va~lahles to review <luring program execution. 
This command can be entered at any time, before the program is ran or 
during program execution. Aft2r invoking <@N>, the screen will clear and 
the query ... Length?' will be displayed. Respond from the following choices: 

RESPONSE 
. "; .. · 

BREAK 
1 
2 or 3 
4 - 7 
8 .. 15 

RESULT 

exit function & return to IlASlC program 
1 character variable names 

•• •·;.· .. » • 

•✓ : • ... , . .,.. 
"!' ~ • ff : 

•.• '::,\ . 
,_·•r: 

._;,~:;: ~ 

""'· ~ --· . 

.: it~.h·.i >. f ·-
16 - 31 
ENTER 

maximum of 3 character variable names 
maximum of 7 character variable names 
maximum of 15 character variable names 
maximum of 31 character variable names 
<lefault to rnaximum of 7 character names .· .. · \ .. · ~:::1~;l~ 

-· ~ .. ).;: "~~::" •: y ·•I.: ~ 
- The . maximum number of variables for review 

length sclecterl, ~s shown below. 
is limite<l by the maximum ·,-:.~; ... ~;:~ .. 

• • ';--~ ~~ ~: .~-~-,1 · '.\i,::> variab~~-}'~me 
~ ~' ~ ~~··." ",;· 

.: . ,~ . ~ "':.' .. 

NAME LENGTH NUMHJrn OF VARIABLES TO RE:VIEW 
1 maximum of 128 
2-3 maxlmum of 64 
4-7 maximum of 32 
8-15 maxi.mum of 16 

• l, '• t 

16-31 maximum of 8 
... , . 

i -·.i·.'i-.: .. ;:-_:_,.\·:. NOTE: The name length includes all characters. The variable name A$(21,5) 

:., f}\.::~·:·_:, · ~ i!n~~~~i~~:~ ~~c~:::f~li;n;~~e~in:i!h;~ri~ti~,~~~g~t ~~~eme~~:;:c~~~=ut~~., -~~·<:,~.·: . will be displayed and all previously entered variable choices will be · .. _ . ., 
·~:J•-:---·· · ·-·-·erased. <@N) accepts simple as well as complex variables. Such as: . '·~:.,f· 
. -->-.:~·:;,:~, :. 

I -:- 4 •, '"\•~ : ;."• 

.I • ., ~ II 

A X! BIi Q!(F(G,Q)) :· ~·•.·,. 
K$ . ,. __ A~•.·-: A!(F(G,Q)) F(2,3) Tll(F,(B(A,N),G(E))) 
A(B) ,. :~.,--:-· WEEKDAY S% A(B,C) .·., 

: .... :,·•·. : 
'~ : ·' ! • * t ..... 

Any number of· parentheses are allowed, and algebraic hierarchy is ... } . 
maintained. Al though erroneous variable names such as A$3 or A( 3H) are not ~--.:_:~

1

, __ ; •.. ·•1,_;;·::,::1 ... _' .. ·,·.·: __ ~-~.:_ .. 
rejected,~ they will ~ause errors later when a review of the variables is -·~ 
attempted. : .. _ _.:,.. 

Once all of the variables to review are entered, press (BREAK) to continue 
with the review. If the maximum number of variables allowed are entered,, 
BBASIC will automatically proceed with the review. At this point BBASIC 
invokes an <@o> as described below. 

·:• ... 
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SUPERBASIC 
... ~ . 

• . ·_··REVIEWING VARIABLES.;. 

@O = review the selecte,l variabl,?s 

:;, .. ·Pressing <@O> <luring program execution will immcrlii1tely sa,,e the contents 
of the video display and the message: 

.... , ··... , ... 
• f"'f" 1"'. 

·~.;: · · . . .'. (C)hange (D)ele te (I)nser t • .,. 

will appear along with the first variable for review and its value. 
Variables are displayed in the order entered with the <@N) function •. ~ 

• •• •• • f • : •• : ... 

Pressing (CLEAR) will cause the message 'End.' to appear. If the reviewing 
of the variables is complete, press (CLEAR) again to resume program 
execution and return the original video display. Any other key will start 
at the beginning of the variable rewiew. · • 

.... °', .. 

1• ... ..:-

--
.4 

• I 

- Pressing (C) will erase the last variable displayed, and put the user in an ...... , -~ .... 7 ,: .~~ ... 

: · · input mode. The new variable selected and its value . will be displayed · , · • 
·-·~ ... immediately after. entered. Remember, the variable name is limited in length ':.-:·t•/·~,;_,..:}~f1;,:.~"\ 
~· 'per the original choice when <@N) was selected. · J 

... Press~~/·(o) '~ill 1elete the last displayed variable. . ·" ·. •· \?···:,;;, ~i~;. 
. ~-· ;; ·..... .. .... \) 

Pressing <I> will Jnsert a variable PRIOR to the last displayed variable. 

Pressing any key other than (CLEAR), (C), <D>, 
_display to the next variable selected. 

' . " 

or (I) will advance the 

If an attempt to review a variable whose subscript is out of range or with 
. an illegal name, the message 'Redo!' will be displayed and the <c> command 

, will be invoked. A vali.d variable is required to exit from this command. 
.... ....-- - " - ' ~. .. 

. If an element of an array (subscript< 11) is reviewed and the array has 
- ;~- not yet been dimensioned by the program, this array will be dimensioned for 
. . :':~ eleven elements (0-10). If the program subsequently attempts to dimension 
· ,: -~-. this array via the "DIM" ins true tion, an error will occur. Di mens ion all 

·:_;;~_used. arrays before · review. . J · Ai//·;.,.; : ->. ··.. .,. . \, .. 
·: t: STACKING BASIC PROGRAMS 
.. _,~~_i?,.~;i,,. " ·~ . ~ :'. 
:~·?:-:·•BASIC programs may be stacked (saved) into high memory while working or 

</,<~:running another program. Of course, this ability is limited by the amount 
i\~/;~of free memory space available. There are five commands for this function. 

·) :~,:@ :·, ~ =- Save the current BASIC program in high memory 
~ @:· • Recall the last saved program from memory 
f:r;; @8 • Append the last saved program to the current program 
::'~-:·· @9 =- Append the next to last saved program to the current program 
., ., @O = Recall the next to last saved program 

\'.)./-~(\ ,,' . 

. {~!~//:· 
~ •• ...... 1 
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. ·~ : -, ;:1{1f;,~{ff{ih(( <•-: -. -.:~-"> -· .. ·. ·--,", · 
i{,:~~:?.~;}-·,, ... ·:'-••·.:,; r-.'.:_~,·~';'i-.,,1 ··,~ .' ·:, '4':. .,''· '• ... '.''. : 

.• · r 
• • • • a ..... ,t·:,~.f~•: ~: "· 

~-··\::t•'{:\~_:;t:--~.)' : ::~'/-: /'•:·· .. ·. ... . •,;: . :'.' .. '--j~~ii!'. ,.,. ''-'· . ,- . ·-·• ·•· .... .- . . . ., 

:f: ·~l)it·:_ ;_ \ _::; .. ii~i ~ ~ n~ i~t ~; 1!~;: h !~ ~! :t; ! :i;;:;;i;;:;!~i~:~ ~:~~ ~!:i~~Fm ~=:it::!~;; 
·· permit~.• Since memory size ls arljus tecl, su hsequen t saves can be ma<le as 

desired. When a program is saved, a tall vertical bar will appear in the 
- upper right hand corner of the video rlisplay - to the right of the line 

number trace region, tnrl lc:i t tng :t program has been saved in to high memory 
and a program is in BAStC memo~y for user execution or modification. If 
insufficient memory is available to save a program and also maintain it in 
BASIC RAM (i.e. saving a 3OK program in a 48K machine), the program will be 
saved and a "NEW~ invoked. This condition will be indicated by a clear 
screen with a small block in the upper right of the video display. 

t ' ~ ' 

Pressing<@:) will recall the last saved program from high memory, 
overlaying the resident program and adjusting memory size. If no saved , ..... 
program remains, the error mes~age "NO~HING_ TO POP" will be displayed. 

-~ .... ··: '·,: :< . 
Pressing <@O> will recall the 'next to ·th~· last saved program from high 
memory, overlaying the resident program and adjusting memory s-ize. (@O> · ·· ·. 
provides a means to switch the res irlen t program with the last saved program . .:./'.
by saving the current program via the <@-> command and then recall the next .. ·_.:·•:i:·:;;. 
to the last program via the <@O> commanrl. ~· . 

~· ' ,, .-, '1 .: .. :· ;,:~:: 

Pre~sing <@8> will recall the last saved 
reside~_t,_ program. 

program and append it to the 

Pressing (@9) will recall the next to last saved program and append it to 
the resident program. 

Line number sequence is mandatory for proper execution of the appending 
. commands. The recalled program should have lts lowest line number greater 

I 
),;.r{: ~>- ".-~:,:·-.: than the highest line number in the current program in BASIC RAM. The (@8> 

; · ·::~. ·,. :, · ·: _· :.·.~. nad <@9) commands appenrl, they do not merge. 

, · ~f it)i::L~., ·,::~·;_- : ':_ :: . , · . 
1-- .,¥.;:;\£\ ,; ; ·.\· SINGLE KEYSTROKE COMMANDS 
I .: {\?IF·?.:·~--?~-~<.<. : "··:\:. ':_' . . . 

:·-~.~~:.:.,-_L;, .·.: . L.~··'7""'"' ;:, : " .. :, / ·· . • (period) 

1-:\??''',>· .,.:. ·. i' , i ~~~==~~ 
·:.:,~.~i(:•:~· .. :- . .'; ~~-· · · . · . up -arrow 

;--:,":",.~:-,~.;~ .. •. ., ,""~• . ~·::•- ·down-arrow 

I·. > .... :·.:•. ·=··, \ ·: ::=~::.;. .. :_: · .. :"' .. .' · shift-up -arrow· l ~ .. I . - •.• I • • . . • .. 

-- ::~::·~.- .· ·. •·°"'.:,.:"·,·· ·. shift-right-arrow. 

= 
= 
= 
= 
= 
= 
= 

list 
edit 
list 
list 
list 
list 
list 

current line 
current line 
"BREAK in" line 
previous line 
next line 
first program line 
last program line 

!. .. · .. :=-. ·::.~ . ~. _ .. _,:· , ... - ' 
·· · The single keystroke commands are recognized only if they are 

·1 keystroke after the BASIC prompt, ')', appears. If some other 
, pressed; press (BREAK) to enter a single keystroke command. 

I 

. . ,. ~ 

\ .·/!~ 
• ~:~1,i 1 
.. t, 

. ;• -rf· 
•, •:::::~ 

J • ,:·,. 

.. -.. 
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·~ !"':. ', <' 
, • .:,~.a• ... ·-.·: ·, · .- .,._'.'.'·~"',.,_. -.....:.--/'.• , · · SUPERBASIC ..,:}t{',~:.:_ :·; i :>i~./ ~-- i . ~ --·~f, .. • .: ·.: .. ' . . .. 

. ,.:·: :':* SINGLE LETTER COMMANDS 1;i~ :,, ~ ·A~:~•~ 

A= 
C = 
D = 
E • 
I = 

K"filespec = 

AUTO 
CONT 
DELETE 
EDIT 
AUTO(current llne + 1),1 [INSERT] 
KILL"filespec 0 

LIST 
LOAD"filespec" 
move lnl to ln2 

, - ~. 1 .. 

,..'. * _., . ., 

. ': ... .. : ~ 

L = 
L"filespec = 

Mlnl, ln2 = 
Mlnl,. = move lnl to current line 

move current line to ln2 
duplicate lnl as ln2 

' .. , . 

..... i. 

.{~;> 

~ M., ln2 = 
Nlnl,ln2 = 

Nlnl,. = duplicate lnl as current line 
N. ,ln2 = 
. p = 

Pln = 
R 

R"filespec = 
S"filespec· = 

duplicate current llne as ln2 
list page from current line 
list page from llne ln 
run program 
RUN" filespec" 
SAVE"filespec .. 

. ~ , 

··::).':-The above commanrls are terminated wt th <ENTER). 

'• , : 

: T -

•• 11; • ; 't • 

:/ ·.,· 

:: ~\~t1.-:·· ·:. . ,. : : - ' ; :. ·;:~·~· 
· :~~":.~ · A line number followed by (ENTEll) wi 11 l i.s t the line. To delete a line you 

·-.:~· must use D or DELETE, followed by the line number (optional) then (ENTER). 
. ~-:/.r:::~/- .. , . _. -·~: . : ... · .. , 

·· The 'M' command will relocate lnl to ln2, rleleting lnl, ~nd inserting it as 
-·ln2. If ln2 existed prior to the move it wtll be replaced by lnl. The 

. ·,:.~;~·may_be used to refer to the current line. ·. ,: . 
.. .. . 

t -: ... . ,· .. ;~s:--d: .. -:,:~~~ ~· . . 
::. The · 'N' command 

... 7.). 

--existed prior to 
·used to ref er to 

will duplicate lnl as ln2 while l.eaving lnl intac~. If ln2 
this command, it wn l be rep laced by ln 1. The "... may be 
the current line. 

in memory an<l the current line is 20. 
• .... ,. . ,. 

:'""• 'i .. 

'! •• ',~ I ~ • 

·~ .. ·~;/'{:..7f1~t~~• #-t ;. :~,: \··· 

L. -(ENTER)··. '..'· ,.: ·, 
Lines 20, 30, and 40 will be lis teci • 

• 
Line 20 will be listed. 

. ... - ·.*. 
·•·:. _1 

·•.· ·~· .... · 

·: .. 

,.. . : . ,· ... 

... 
. '' 

f. :. .. ·: - ~ 
. ~ ... 

:. ,. ·~ I • ; . . ; .. ~ 

i 
• ~.. i l 

, .. 

J 



.. ·~ " : 

This command will permit thu uAe of hexarlecimal (base 16) or octal (base 8) 
.,...·. cons tan ts within a program. The .. H .. is optional in SUPERBASIC. 

EXAMPLE: 

CMD'"C" 

X = &4000 ... 
Y = &6000 &5200 
POKE &FFFD, 4 

This assigns 16384 to the variable x. 
Th is ass tgns 2584 to the variable Y. · ' 
This pokes a 4 in RAM location -3 (65533). 

Space compression. 

CMD"C .. (ENTER) 

,. ·. ,, 
• t •. + 

. vv = Any valid variable name 
0 • dummy argument 

This command zeroes the array vv(dim[,dim ••• J). 
\ 

·- ' 

(1) 100 DIM A%(6,7,4) 
• • • 
690 More program lines 

., ~~_:\/ 
-.. 

· .. : ;~: .. ~,!~ . 

700 CMD "K" A%(0,0,0) 
710 More program lines •• , .. L. '~,,,.:. ~ 

A.% is dimensioned to a 280 element array. After line 700 is executed, A% ls 
still a 280 element array, but each element has the value of zero. 
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SUPERBASIC 

CMD"L" Delete art"ay. 

CMD "L" vv ( 0 [ , 0 •• • ]) 

•'\' ,t' # ... 

", : .. ··.·:...." 

vv = Any vaJid variable name 
0 a dummy argument 

. ,\- ,: . "' ;. ;,···. ~. 

! .· .. 

This commanrl 
·· ~rray can ~e 

rleletes the arr:iy vv(dim[rli.•it.. • 1 • After using this comrnanrl the 
redimeus ioned. 

' ' . . .. . " .. ::,~.: ... "" 

• .• 'l;• •• ·EXAMPLE:_ . ! 

·.-:... 

100 DIM A%(6,7,4) 
110 Hore program lines 
••• 
690 More program lines 
700 CMD 11 L" A%(0,.0,0) 
710 More program lines 

·. ~ ~ . . ... ,. 

.. ~-

,, A% is dimensioned to a 280 element array. After line 700 is executed, the 
array A% no longer exists -~md memory cons:t:ned by tht:? arr:iy is available • 

.. ~='~-~:t~_·_,,..,.,,:. .. ,~~. ;·,:.. "·:.·.. ... :,~ ..: .. :~-..:>..,,..r .... 1)'. ~,.:.i._' \ •' ·,' .· .• ~. ··1"·•. '\o-• • •••••• • • .. ~ •• . . . . __ :,!~<·:·., . •''·": .~:·•·: ,. 
··.:·.·

7
~~~ .. o•: ::--~.:·:) .:_·~·~ ~. ~~ing sort. (See CMD"Q .. ) · .:.; •· 

~-{;~:"~ ... 
=~:··:/·\in .. P" 

·:,\.~,. ,,, 

Pa~k program lines 

.. .;>~•·_ ........ CMD"P"(ENTER) 
~:._~: : ~ ,': 

~i--This command packs BASIC program linHs together and maintains program 
·-~:·,:logic. Upon invoking the command the prompt: 

ii(f{,. · · 'Miximum line Ieng th 
~--.:~:~~t;~:r.: .. .. ~: ; ;: ·. ,.: ~: 

•>/;.},ill appear. Enter the maximum numl)er of characters to be packed into one 
.:··:-:;:.··program line. Enter any value between 0 and 65535. A 0 packs lines to a· 

·/.:f\!.:"··maximum of 65536 characters. The default value is 240. After the line 
/;?length is selected, a second prompt will appear: 

·.t~~?!f!i~;o<:.~:,~~:z:.. ..... , , , .. 
-:-';-!:-.:;S.·~~f.,-' ;-- :_ First 
?f:t~1~~:r:~-~ .. ~ ~?" ·• L ~ ~-

f:;:tf,;:.;. Enter the firs~ line to be packed. The <lefault line is the fh~st program 
-i~;~\-line. The final prompt will then appear: · 
._fi/J;i?;:Y/t./i~;-L\-;:, .' ;,. ··: ,,,·; '. _., 
..;.J r•r.-< .... •·. ·. · as t ·· ., ·-~~-ti~c./# :-- : ... · : ;- , · 
.... n~•.:.~ Enter the last _to ·be packed. The default line is the last program line. 

/it{i.' -~o errors occur, - the· p rog r ,im will be packed . using the following rules : 

?\ttines referenced by oth~r program 1 tnes are not packed to a previous line. 
. \•·.::·1~: .~ines with a REM or an IF statement are not packed to the follo~ing line. 

:\~Ir::,;-_: · ,- ·, · 
'/, .. ~;_r .• Page 84 ·. ·· 

?j<;i{T- .. . .. ,.. . . 
{~tit;,,:. ,; .. ',._• .. ' 

< '• , 

• 
... "•":•.·: 

~ " .. ••. ~. ' 

, ... 
· ~ :. ~ .Jt._ 

;, ~,...-

. .. , 

., ., .. ..,.. .'. 
,?)~.'t,~ 

. .,!"";~,': 

.. , : >.-:~ }! ¥) 
.. ,. ~--~-,-~ :fsr 

, .. ;_ t 4 ,..,, 

.//>~( ;~::/~lili;: 
J'~:~l,·-.. • 

.,,·. _',h;r 
-:. 'J~~. 

'•;1:f··. 
•;•.;,--P 

_;-~_if 

· ~~t)~lr 
. ,:- '. 
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':' .. . 
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·t,.!' 
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SUPERBASIC 

String sort. 

CMD"Q",nl,vv$(0) 
CMD"Q",nl,vv$(0,0),n2 

Any valid array variable name vv$ = 
nl s An int~ger or integer variable representing 

the number of elements to be sorted. 
n2 = A positive integer or tnteger variable 

representing the column number to sort in a 
two dimensional array. 

This command sorts of a string array in accordance with the sign of nl. If 
nl is positive, the sort will be in ascending or alphabetical order. If nl 

.. . . 
. .. : 

is negative, the sort will be in descending or reverse alphabetical order. 
VERSION (1) is used to sort a single dimensioned array. The array will be·.\ 
sorted up to the nlth element, including the 0th element. Version (2) is . 
used to sort a two dimensional array wl th n2 indicating which column of the ·>,.····· 
array to use as the sort key. .,. ~. . "_;• .... ~; ··-·-: . . ", ..... 

EXAMPLE: 
0 ··, ·~ • 0 < ': 1 -."<i • O:' ; . ,, 

... '·•· 
..... •t 

20 CLEAR 600: DIH A$(10) 
40 FOR I= 1 TO 10: READ A$(I): NEXT I 
50 DATA "WASHINGTON", "OREGON", "CALIFORNIA", .. NEVADA .. , 
"UTAH", "ARIZONA", "MONTANA", "WYOMING", "COLORADO" 
60 CMD"Q",I,A$(0) 
80 FOR I=l TO 10: PRINT A$(I),: NEXT I 

The printout will be: 

I• • • •. ,' 

ARIZONA 
MONTANA 
WASHINGTON 

CALIFORNIA 
NEVADA 
WYOMING 

NOTE the following key points • 

COLORADO 
OREGON 

IDAHO 
UTAH 

.. IDAHO", 

,, . ',' 
.. · . -~ ;: ·~ 

., ...... , ......... 
. .... 

• • t I 

,. . :.•: ', . 

....... ;. 

. . ' 1. The 0th element was not used (it is a null string). ' ' .. '• ,. .. ,:,. 
I' 2. The value of I in line 60 is actually ll. CMD"Q" will not cause an 

-·i •• if the value of nl is· greater than the first dimension of the array. 
·-·. 3. If line 60 were changed to: CMD"Q 0 ,-I,A$(O) the printout would be: 

,•• . __ ,1 ... 

WASHINGTON 
MONTANA 

:,,:. ·. ARIZONA 
\ 

UTAH 
IDAHO 

OREGON 
COLORADO 

NEVADA 
CALIFORNIA 

What happened to "WYOMING"? A$(0)= .. WYOHING" anrl A$(10)='"'. 
- . 

4. If line 60 were changed to: CMD"Q",6,A$(0) the printout would be: 
9' .~, 

. ,; .- ,__ ··-
: · - · CALIFORNIA 

UTAH 
WYOMING 

IDAHO 
WASHINGTON 
COLORADO 

NEVADA 
ARIZONA 

OREGON 
MONTANA 

error . ,, ... ~, 
'. ·\:( ;·,_ 

.:///\~-
~ ,,, . . . . 
·,\\,,:·· 

,, .,,. -.. . -~ ... 
'· .. . . ·.~),. ~ ~:-.. ~ .. · ... 

'..1 " • ~ ~ \j,,t; ! :. ! . 
* ' .,. .~ •• ' ... "~ _ .. 

. ~ ·.• · ... \ ... : 
·. ~~' ., :. 

- . , .. , ") . 

Only the elements A$(0) through A$(6) were sorted, leaving A$(7) through 
A$(10) as loaded from the data statement. 
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SUPERBASIC 

CMD .. R" Enable interrupts (~ODEL l onlj) .. 

CMD"R 11 (ENTER) 

This command enables the interrupts. 

QCMD"S .. Re turn to HlJl.,TtDOS. 

CMD 0 S .. (ENTER) 

This command re turns you to the Mtn;rrnos operating sys tern. 

CMD"T" Disable interrupts (MODEL I only). 

CMD"T"(ENTER) 

This co~mand <lisables the tnterrupts. This command is invoked automatically 
when CLOAD, CSAVE, or SYSTEM is enter•~rl in the commanct mode .. Other cassette 
operations such as INPUTl/-1 · an<l PRINTll-1, MUST be preceded by this command. 

CMD"U" Unpack program lines. 

CMD"U"(ENTER> 

This function unpacks a program into as many single statements as possible, 
inserts spaces around each key word, ~nd rAnumbers the progr~m 10, 20, etc. 

CMD"V" Scalar variables. 

J ,.,. • 

. ;.:~ .. s~._ ~ . CMD"V"(ENTER) 

:-;.,~··This command <lisp lays all ass lgne,t scalar vari.ables an<l string equiv'alen ts 
::-~·\:. in the order they were crea t,~rl. The screen will clear and up to 12 

· ·I~> :variables will be rllsplaye<l. Press any key to display an additional 
~!f}:·variable or <ENTER) to display up to 12 more. This function may be embed in 
.~:

1 ,-.Aa BASIC program, however, user intervention will be required to continue. 
·.::~:.~::::;:.::.; ~ - ~ 
. ·-.. V:i:, .. ,~:~":•: ~ ·~' - • : 
··/:.t~, CMD"W" Transfer to LEVEL II. 

3)f(; ::- CMD"W"(ENTER) 

.. ·. ~-: This function transfers the resident BASIC program to LEVEL II BASIC while 
'>:::~retaining memory protection. Refer to "BASIC II" for direction on re-entry 

'.: .:~.\}o SUPERBASIC from LEVEL II BASIC. 
..,.,,.\~•.- .. 

:_· ... ~--- This function can be very 
·•will normally be run in a 
·- in SUPERBASIC, test it in 

, .. 
. ! ;-~ .: 
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useful if you want to work on a program which 
LEVEL II environment. You can develop the program 
LEVEL II, and return to SUPERBASIC. 
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SUPERBASIC 

RE!fa rk. s ta tP.1,1en t~ 

This commanrl rernoves RE!far.k s ta t1~1oen ts from a BASIC program in RAM. If a 
line consi.sts of only a remark statement, then the entire line will be 
removed. After the reinar"<. stat·:nnents arP. removerl, the renumber function is 
called to check for undefined lines. 

CMD"uuuuu" ExecutP. a MULrrnos function from SUPERBASIC. 

CMD"uuuuu"<ENTEll) 

uuuuu = Any valtrl MULTlDOS commanrl 
.. . ~· 

. . , ... :..:-"' ;" . 

..\o ., .......... •• 

.... ;~:.: .. : 

This command executes any valirl MULTI DOS comman<l, including BASIC, from •·.: , 
within the SUPERBASlC environment. The command can be used in the direct<: 
mode or as a statement within a BASIC program. The CMD"uuuuu" function will 
temporarily set TOPMEM to a value to protect the BASIC program, and ·_.·, \-.:·. · 
requir_es appr:oximately 6300 free byt~s to execute. . ·, ~";\·::,,,: · 

:. \ •. ~ ,. ; . -~--~~, ~i =~.:;.~;~:~.~;~ .. 
EXAMPLES: 

( l ). CMD"DIR" 
The directory contents will be displayed. 

... :./ . 

(2) CMD"BACKUP":GOTO 2.30 
BACKUP /CMD will lJe loa<lerl anti execu te<l. Upon completion, 

• ~ a \ •• f ' • ' •· 

they BASIC program will resume execution at the next instructlon • 

• .".,· • I 

DEF FN Define function. {The space between DEF and FN is optional} 
. . . ; ' . ..~ ! .~ . ': ;~} 

,/ I-• 

DEFFNxxx( uuu [, uuu ••• ) )=www -~; t;;· .. · /· · 
.. · ... . : ... :, .,:~· 

0 

'.- :~ : ~:;1a ~ ie;h~o f ~;c 1!~~ ~~n;ie ;~!~'\~: ri~~!~ i:~~e) • _·.·.; ~~ ... ·~t.; .. ·.'.:~~-.·.:•_-.'.:.'.·.· .. :~_ .. _.:·(··.·~-'.:.·.~::•: .. 
... www = An expression or formula i.nvolving the variables uuu. ... -·~_~,-~ 

This statement creates an tmplicit funct.ion. After a function has been,.:~/:_,:·; __ ;, 
defined, the function can be userl as any of the other intrinsic functions, -: 7 _.:/:;;•<· 
e.g.,- ATN, COS, ASC, etc. The type of value returned will be the same as :-···::-;:·,:· 
the type of variable used to na1rie the function. In arl<lition, the variables ~i1/\}: 
used in the DEFFN statement, are local variables an<l cio not ef feet the ·t :.It·~: .. · 
variables used elsewhere in the program. · ·. ~·:,.J~~~5\:_ 

EXAMPLE: •. . : .• _-•_ -:i;}~i!}}i; 
+ -· " ~ ~ - .. ~.:,~· •• ~.;~·!~~•f. 

2
10 DEF FN .. Q(K,L) = K/10 + L/20 cl .. ·· · ~\'.'!t_f'.(_\)·· 

0 INPUT Enter quantity of nickels an dimes ;N,D -
30 PRINT "The amount in dollars 1s";FN Q (D,N) 
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SUPERBASIC 

The function Q (FN Q) is nefined using J{ and L, hut the variables ln line 
20 and 30 are N and D, Kand L may ½e userl in the program and have no 
effect on FN Q, nor does FN Q rleflnltfon using K anrl L have any effect on 
the variables K an<l L. 

DEFUSR Define entry acldress of mm r~utlne. 

DEFUSRn = aaaaa 

n = The digit 0-9. If n ls nmitt~d 0 is used. 
aaaaa = The entry address to a machine language routine. 

aaaaa may be any numerical expression, including 
constants, variables, or functions. 

: EXAMPLE: 

~ ·: 

. . .. ~ 

10 CLEAR 500: DEFINT A-Z 
20 N = 8000 

i• • 30 DEFUSR 5 = N * 4 

Defines 32000 decimal to as the entry polnt to a USR 5 call. 

INSTR - String search. 
.... , 

.. , ~ 'l.. ···.... ' 

' ,¼ ~ ~ 

INSTR([p,]string,substri~g) 

p = An optional search startlng position in string (default 1). 
string~~ The name of the string to be searched. 

substring= (1) The name of the substring for which you are searching, 
·. br (2) The actual substring for which you are searching 

!·~JT~,;s f~~~t/ion searches through "string" to sec if it con ta ins .. substring ... 
·~: ·1f it contains "substring", INSTR retHr.ns the starting position of 
. :•.,..,."substring" in 11 string 11

; otherwise zero ls returned. lf "substring" is a ' .. , :~;~ull string, INSTR returns zero. 
' ~• .. 'i,1~-, ... 1i,.:'"",' ~,..-

.~:\~lXAf!PLES ·(let Z$="SUPERBASIC", W$='"' {null}, X$="SUPER") 
-~ -~'i.,,Q.~·. ! ~ ' . ' ...•. 

I ;\:..:~l:xpression - . . R .. ~sul t 
.? ~..;-...._:. ..... - •• - - - - - - - - - - - - - - - - - - - - - - - - - - • - - - - - ... - - - - - - - - - - - - -

." f(.- '.". • 
.:f.f:....,INSTR (Z$, "PER") 3 

.:.· _ _.;? .INSTR ( Z$, "TRS") 0 
·;:-:- INSTR (2,Z$,W$) 0 {W$ is null} 

. {:S.INSTR (3,Z$, 11 U") 0 
<~).::)NSTR (Z$,X$) 1 
'-~i: INSTR (2,Z$,X$) 0 ::>, INSTR (4,Z$, "BASIC") . 6 

·: /,. INSTR ( 3, "ABCDABCDABCDABCD" , "ABC") .. 5 
., ... ;_ ~,-.. \: . 
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SUPERBASIC 

GLOBAL EDITING 

-<ENTER) 

Mass erli.tlng BASIC pr0gram. 

{a minus sign followerl hy <ENTER)} 

GEDIT makes mass changes tn a B,\St:_; pr~,gr::11:1, t,y performing the following: 

Change all or part of variable names. 
Change all or part of constants, rinta list items, or strlngs. 
Change graphic codes as .. CHR$(x) .. into packeci strings (x = 128-191). 
Change space compressio codes as ~cHR$(y)" into packerl strings (y > 192). 
Merge adjacent line numb.;rs into one long line. 
Split one long line into two shor.ter ones. 
Change key words. 

GEDIT - General changes 

-<ENTER) 

The screen will be cleare,t and the following propmt will be displayed: 

'L T 

' . . .. 
T = • ",1 .... 

This is the target entry mode. The rules for the target will be discussed 
after the replacement is defined. After a target is entered, you will be 
prompted to enter Line A, which is the first Line to search an<l has a 
default value of the first program llne. The next prompt is 'Line B', which 
Is the last line to be searched ancl has a default value of the last line in 
the program. Line A and Line B will Umi t A change to a specific range of 
program lines. The next prompt 'R =' is the replacement entry mode for the 
target specified. To re-enter an Arrooeous target, press (ENTER) for the 
replacement, and GEDIT will return to the target entry mode. To delete all 
o~currences of a target, use (SHIFT)@ as the replacement • 

'L 

T = A 
Line A 
R == H 
Use it? 

T 

Line. B 

Finally, GEDIT will prompt 'Use it?'. This G~e last chance to correct an 
error in the en tri11s. An <N> re:qJonse will put the GED IT in th~ r.eplacemen t 
mode, an a <:Y,) response will start GEDIT to search the program for the 
target and make the changes. The screen will shew the line number being 
$earcherl under the "L" and the last l tne number where a target was foun·t 
under the "T". When GEDIT has made all of the changes, the total changes 
hill be displayed. To exit from GEDIT, at this point, press <BR~AK). 

If the replacement is larger than the ta~get, the program ~ill be increased 
in size by that difference for each occurence~ If you rJn out of memory ,an 
"Out of MEM in XX" error message will be <lispl&yed, and all changas will be 
made up to the point (somewhere in line XX) where memory was insufficient.· 

........ 

- '-:,;, ... 

.J • ~ •• 

; . , ~ 

. . ~;. 
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SUPERBASIC 

Rules for target: 

To change a constant, a variable name, or item in a <lata list which is not 
enclosed in quotes, respond with the item when the target is requested. 

(In all of the following examples, Tis the target, R is the replacement, 
and "->" means changes to.) 

EXAMPLE: ( Change all occurrences ,, f the variable "B" to "F") 

T =Band R = F 

'B-)F, AB-)AF, BA-)FA, BB-)FF, B$-)F$, AB$-)AF$, CA-)CA 

T0 change only a single character variable, while leaving multi character 
varjables with the same letter unchanged, enclose the target single 
character within single quotes ('X'). 

EX.A:1PLE: (Change all occurrences of a single 0 A" to "G") 

T = 'A' and R = G. 

All-)G#, A$-)G$, A$(1)-)G$(1), A!(A)-)G!(G), A%(AA)-)G%(AA) 

To change only the first character of a multi character variable, enter the 
target character followed by a single quote (X'). 

EXN1?LE: ( Change all occurrences of the f i.rs t "A" to "H") 

T = A' and R = H 

IA-)HA, AB-)HB, AC-)HC, QD-)QD, AE-)HE, AA$-)HA$, BA$-)BA$ 

To ch:rnge the second or greater character of a multi character variable, 
while leaving the first character unchanged, precede the target character 
with a slngle quote ('X). 

EW'PL:".:: (Change all occurrenc~s of the second "A" to "I°) 

T = 'A and R = I 

AA! ->AI!, BA-)BI, AA$-)AI$, A$(AA)->A$(AI), A-)A, AX-)AX 

·/ .. ~···10 ,.:i·u1n6e a target which is encloseri in quotation marks, precede the target 
~ ~wit~ the$ sign. 

·. -._Page 92 
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(Change all "E" in strings to "Z") 

T = $E, and R = z. 
"ABCDE" -)"i•l3CDZ", TE-)TE 
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·. . SUPERBASIC 

GEDIT .. s 
· ·. ·.··execute 

· editerl. 
,_.; ~. with the 

merge can create lines greater than 255 bytes in length, which will 
properly, but can neither be properly listed on the screen nor 

::· ;,-4 : (,~ ... ~,~. 

If necessary, use CMD"U .. to seperate the line. To m~rge, respond 
~/" character and the line number to be merged as the target. 

EXAMPLE: 

10 A$= 0 TEST Ii" 
20 PRINT A$ 

1'::• ' .... , 

:"'... .. ;:."~,, .~:_!' ... ;i.,°!:l l "' 

~-.:;:_•~T~:~,~rge the above two lines, the target is /20. The result is one line: 

10 A$="TEST, // 0
: PRINT A$. 

. ~ .... ~,. :·.' . ... . . "~ ' I,, 

GEDIT 'Splitting lines .. ,.c, . /, 

•• . I • ; • • , • !~ ! : •.•,.. ~' '• • I •• 

.. · ciEDIT will split a program line contalning two or ~ore BASIC instructions 
· ·:·:.·~in to two lines. The new line number can be any number greater than the line 

_ to be split. However, if you assign a new line number greater than line 
'. · number of the following line, run time errors will occur if the program has 

a references to the in-between line. As an example, if a program contains 
·,~!·:.,.lines 10, 20, 30, · 40, 50·, & 60, and you split line 20 in to lines 20 and 45, 
__ : lines 30.:and 4Q will not be found by any reference instructions such as 
.. , . "GOTO 30", "GOSUB 40", etc. However, if thH program flow is such that BASIC 

·:~ would normally-process the next statement in R&~ after the new lines 20 and 
· 45, lines 30 and 40 will be processed. BASIC would, in the absence of any 
· _branching instruc~ions, process lines 20, 45, 30, 40, _and 50 in that order. 

·<:-.--~h~ ~piit. p·oint mu~·t be directly behind a colon (:) in the program line. To 
_' split a line, enter the target in the form -ttt, where ttt is the target 

_: for the split. If the target is a key word such as "PRINT", enclose the 
· "target with "(" and ")" signs. If no target is specified, the line uill be 

~\~~-~plit at the first occurrence of a colon. Line A now represents the line 
--; r;~_.. .... number to be split and line B represents the new 1 lne number •. 
. 1-~t?,.t~ :, ·'• -'. -. .. ·. ·~ ~ •:·:' · .;· . 
·.~:1.·: ,. - EXAMPLE· 1·" ~ • • • -

):Fit~:~f,·::· ;:~·)?~_._.. . ·:,.,. · 
lt>!-7',~tJ~.::r:;_·:<:·10 A$="TEST /1 .. :PRINT A$" :. 

... ; 

\\1~4-~~~~:: ',':~~.~·r-:,_,.,. . ., .-' , .. 
· ·:t+.i{{ic( spli V the above -line, T = , Line A = ;o, Line B=15. The result._ is: 
•_;",:~!~~~~::~:,..:-~ -~ , .. ~~:-. ~ i:.' .. ,. - ,,; .. / . 
-.r,,..-·t!.~·.'.;i':.,.-.·.·: 10 A$="TEST 1/ 0 

, .. l~~-F:;?{(~ .. _:-.. ~ ... ; . 
·. :-~\ :;~;_;·:<; .;. : ., 15 PR INT. A$ _ 

,. ··:., .... ~11s.~L~;~_o_;, A~·=::~~t~._-:P:~~~ A$·:~$~-.. ~LH :~RINT B$ 
(~~:•-iJ;:_To split the·abo":e line at ":PRINT B$", T = -(PRINT) B$, Line A= 30, AND 
·:: ;·;·: . .:~Line B =. 35. The result is: · ·' · , 

,} :~~?;(;~:, "•: • • ~:~ • '• l -, '- •;•,·, 

~:/\!/t<· _:. _30 A$="ABCDE":PRINT A$: B$="FGH" 
'.-,. ::: '"'·-:..: '•· - .· ,. 35 PRINT B$ 

::Iit~il:I>- :·: _,: : \· ... 
• -:;·1• •.h.~: Page 94 -
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SUPERBASIC 

REFERENCE Cross reference variables, and integers up to 9999999. 

;[pJ[[#]xxx](ENTER) 

.P == listing directive. If p = "*" the reference listing is to 
the rl.isplay. If p = "$" the the reference listing is to 
the printer and the display. 

xxx • Re.Ee renc,~ tti. rg·e t: 
(1) A one or two character variable name without 

a type suffix. 
(2) An integer oumh,~r which may be a line number 

or a value used in the program. 
(3) A key word if preceded by a# symbol. 

Option (1) lists all line numbers which contain the variable specified. 
Option (2) lists all line numbers and other references to the integer 
specified. Option (3) lists all line numbers which contain the key word. 
After a reference target has been established, the reference lines will be 
displayed sequentially, with each additional press of<;> alone. 

If the p option is used with a xxx target, a reference listing will be 
produced starting with the target and proceeding in ascending order. Use of 
the p option without a xxx target, ~esults in a reference listing of all 
integer numbers anrl variables. If the reference listing is requested in the 
form ";p*ll(ENTER)", a listing of key words will be produced. The key word 
listing is produced in the order BASIC "tokenizes" (converts to comp;essed 
storage) the key ~ords. This is not alphabetical order. 

To pause during a reference llsting, press shift@. To resume the listing, 
press any key. To abort the reference listing, press <BREAK). 

EXAMPLES: 

;*(ENTER) 

All integer and variable references are d'isplayed on the screen. 

;K(ENTER) 

All references to the variable "K" are displayed on the screen. 

;$G(ENTER) 

' 

All variable starting with "G 0 and continuing through 0 ZZ" will 
have their references directed to the video and line printer. 

,\. , .. · .. 
; ilPRINT(ENTER.> _ 

All line numbers which contain the key word "PRINT" will 
be displayed on the screen. 

;$tl(ENTER) 

All key words will have their references directed to the video 
line printer. .. .. 

~-- ... ·. 
1' •• ·~ !' . 

\ ~.. . ' . 
. ~' •' '' 

and 
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SUPERBASIC 
~'"" .. k • 

When a reference is displayed or printed for any target, the line number 
containing the reference is displayed and may be followed by one or more of 
the following modifiers: 

/n where n· a the number- of reft?rences. to the tar.get in the line. 
/$n the variable contains the string <lesignator "$"• 
/%n the variable contains the tnteger ,Ieslgnator "%". 
/!n the variable contains the single-precision designator"!". 
/tin the variable contains the rlouble-precisi.on designator "fl". 
(n the variable is used as an array variable in this line. 

the "n" will not show if it has a value of 1.' · 

RENUMBER Renumber a BASIC program. 
: r 

: [nnn][,iii][,sss][,eee](ENTER) 

nnn = The first .line number _.t,0
1 

~e; .:;s~ig-~~<l to ·a renumbered 
. line. nnn has a default value of 10. 

~ : _:_ :iii '=:=·The increment to be used in renumbering. iii must be 
; •. _ :.,~:...; : • .. ::; 

1grea ter than (j, and has a <le fault value of 10 • .,_., -. , . t :•. ;,· 
. ~. ~~-~ _-··~sss. = The star.ting line number in the original program where , .. I 

:J~: , J,.~. ~~:..,.,~-'renumbering. is I to· start'.: sss has a ,default value of o. 
: • ';.:l ~ :.·.-i :H~ This is the first line renumbered. ' : .: J .. . 

~,ii~~= The ending line-n~mber·in~the.origlnal progra~ where line 
renumbering.ls to ~tOpi e~e must.be>= sss and has a ~ 
default value of 65529. This is the last line renumbered. 

· ;. i ~ ~ l 1 - '.... · .-. · ~ .. " -f :,,.; I ..... ,;,;):::· •• "i ... ~.; • IP ~'} 1 l!I;~ ~~·-:;"; "! : ~\(tj ":; ~: ....... 

RENUMBER checks for missing ·or invalid line numbers ln ·a program, recovers 
· a .. NEWED" program, an<l renumbers all or part of a program. To recover a 

program imme<liately after a "NEW", key in :(ENT!-:R). 

. Error checking only for un<lefine<l lines, etc. - is accomplished by 
-·· leaving out al 1 arguments. e.g. : (ENTER) • 

•. :•• .. 

: \:-'irror types are: 
~_:\r ,J.A; . 

f:·~~-:· 11111/ nnnnn/U 

tiili-':: i_iiw~ 
·· .. :.~,-~~-EX.AMPLE• 

Line number 11111 has line nnnnn un<lefine<l. 
(line number nnnnn does not exist) 
Line number 11111 contains a syntax error. 
Line number 11111 contains an overflow line 
{line number> 65529) 

number. 

.... ·-~ .... z, • 
:~:·~ri;.::: · · 20/290/U means line 20 has a reference to line 290 and there is no 
!~~fline numbered 290 in the resident BASIC program. The reference may be in 
.,/:~r,\the form of (1) GOTO 290 (2) GOSUB 290 (3) ••• THEN 290 (4) •••• ELSE 290 
':~,>, .. (5) RESUME 290 (6) ON n GOTO 280,290 (7) IF ERL= 290, etc. 

<\f( 
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SUPERBASIC t. 't 

KILL Delete a file from a <liskette. 

, . .-) .. KILLvar$ 
.. 
or KILL .. filespec" 

' ' 

var$= a string defined as a filespec. 
,,,, ~.; ' . filespec = a file specification for an existlng file. 

.. r·w. · ..... 
· ~- This command ciele tes 

the program, the file 
command mode, KILL 

· targel f ~_lespec. 

a file from the directory. If the statement is within 
should be closed first. If KILL is executed in the 
will close all files before it ~ttempts to remove the 

• • , • : • ~ ... J, ,. 

. .·.:. 

LOAD ·~. •. ;_:. . ... .. 
Load a BASIC program to RAM. 

.. , .. , .... : 

; .· ~ :,j_f ;, .·. LOADvar$ [ , B] 
• ; .. 'r 

or LOAD"filespec"[,BJ 

- ·:-'•/;·;· .. :: ·var$ = a string rlefine<l as a fi.lespec. 
·,:~!;-;{/:· filespec = a valid BASIC program file name • 
. ~:J:;;··"t .. 

This command loads a BASIC program from disk. The .. ,B" option will load and 
··. run the program without closing any files opened via an OPEN statement. 

:·•'!.-;·.: ,:~.~~,.. .. :· _; ,·._; 
. . ·- -.. 

MERGE Combine two programs in RAM. 

MERGEvar$ or MERGE .. filespec .. . ,·. . , !, 

~~i$ = a string define<l as a filespec 
_._: f ilespec = a BASIC program saved using the ASCII option 
; ~ ·, 

- This command combines the program currently in RAM with the program lines 
. :··:: in var$. If a line number in var$ coinci<les with a line number in the 
.. ,.>resi<lent program, the resident line will be overwritten. 

• /tttf i:.' :'.), i '.· L~ad an execute a prog r 1

am kee~i~g , v~-r~;~1/i:Ls'. 
'~7~i : .. :.; ;·,;,.; .·:,. .• .... - ; '~ . . . 
h·::.~.~·;.;_~:'~~ •;· NAHEvar$ [ BJ or NAME" f ilespec .. [ ,B] . !' :, ' . 

... \/B\\:~\ .. ·. -- ·t. . . ~ .. 
•.~-~:,.This command chains programs which are too large to fit in memory. This 
·::~~::command load and execute the file var$ or filespec beginning with the 

.;~)~west li~e number as if it were a new BASIC program. The previous 
~:.:: .. _variables· will remain intact, except for DEFFN, strings created via READ, 
.'.~:-.:~.or. string assignments directly in a BASIC program. The .. ,B" option will 

;~.~_. load and run the program without closing any files opened via an OPEN 
~:··•·statement. ., · 

· ,:''f·B~ ~,.~,~ ~ . '~ .. I 
'• 

: .... ,:,~:.: ... ,: ," 
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', • l I '-" 

. ··,. 

.. t :' • • ~ ... , 

,, 

·' 
. .. .. ~ ; l~~ 

• f ,I 

I 't ~·. ' , ~: ~ . \ 

t ~' 

I•, 
~' ... f , i 

'! .. '~ •• 

~ ,,: • -! 

... 

•.::,:,. . 

•.· ' 

; ··•<><••:,,. 

•/>;•• I 

,'·. ,, ,,,, 
.... /t;;,::·-;_.; 

., : 
•' ''Lac; • 

~· ! \,- ' 

: ! t..,. \ " 

\.) ~; ' 
";••• I 

' .. 

•• ~* .• 

,... 
'I, •• 

, } 
I 

.. """ 

r 
I 
I 

, \,, 



l 
l 
l 
j 

l 

t I~ l 

t.,. 
: ~,'; ~ 

.-: ... ¾·• t 

. : \~ .. . ·-, : --.. 
;· ~:~·1· •·.' 

-· ~ --~ . .. . 

.... '1 

i,. 

..... 

] 

'~~;.;:..~~~I~ ~ /-.. .- :.-:, 
·. ·:-~r~=,:< •: ... ·•: _..; -~· ~,. 

J .. '.-r; ..•... ,' ' .. ·. ~ ' , . ~ .. . .. . . 

t:l~t{_:. ' .: 
. . .. :·,~1: ~-;~ 

J 
... 
~ ·~ ~ :: " 

: ,·:::" 

...., ·, 

.. ;. 

., 

SUPERBASIC 

Load a BASIC program and eKecute. 

RUNvar$[,B] or RlTN"fllespec
0

[ ,BJ 

This command loads .i HAS [C program from <lisk and immediately executes the 
program at the lowest pr0g ram 1i ne. The ", B" opt ion wi 11 load and run the 
program without closing any fll~~ open~<l via an OPEN statement. 

SAVE Save a RASH~ program to disk. 

SAVEvar$ [ ,A] or SAVE"filespec" [ ,A] . ~•<#~ 
. ~· . ·#: ... "" 

A= save in ASCII 
-' .. _ .. ,_. 

·' .. ,/~ < ,.:.: . 
This command transfers the current BASIC program to the diskette. > • ~ ' :., ~ 

SUPERBASIC FILE ACCESS 

OPEN · Set the mo<le .1.nd ass lgn a file buffer area to a 

OPEN mode, buf, var$ 
... , 

.::·.·~ode ls a strtng or constant, =rnd is one of the following: 

, ::• 

- · ' mode access mode 

buf 

var$ 

D 
E 
I 
0 
R 

RANDOM I/0 to an existing file. 
[EXTEND] SEQUENTIAL OUTPUT to a file. 
SEQUENTIAL INPUT from an existing file. 
[OVERWRITF:] SEQUENTIAL OUTPUT to a file. 
RANDml I/0 to a file. 

= the file buffer area, in the range of 1 to "ff", to be 
ass lgned to var$". "ff" is the number of file buffer areas ~·,. 
made available during BASIC initialization. Only the "I" mode 
can have more than l file buffer area assiged to a filespec. ,""" ~.: 

= a string defined as a filespec. '• ,., . . ~ ·<<' t :: ;.~· ·, 
OPEN mode, buf, var$, u<ll 

udl = user d~fined record length. 
. -,, . ~ .. 

Mode can be "R" or "D". If mode = "D", u<ll is obtained from the filespec. • .. y··••i 

EXAMPLE: let N = 2, Q$ :' "IOTA", P$ = "CHECKING/TXT". . ' ' :;'.:\/j}{;: 
, . :: : . ~PENQ$ .N ,P$ . , r ~.:l{f }; 

Opens the file "CHECKING/TX!" for sequential input in file buffer area 2. ·:'.:- ., 

OPEN"0",3, .. BALANCE/TXT" 

Opens the file "BALANCE/TXT", and assigns file buffer arifa 3 to the file. 
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SUPERBASIC 

Unassign a file buffec area by buffer number. 

CLOSE[#][buf[,buf ••• ]] 
·., 
buf = an ·e~pression with a value of 1 to 15. If buf is omited, all 

open file buffer areas will be closed. 

EXAMPLE: . 

. \~, ~~ ~::-- .. 
., ... ,, , .. 

. •. 

.. t,h • .... , : 

CLOSE fl 3 
CLOSE 8,2,4 
CLOSET 

Close file buffer area 3 • 
Close file buffer areas 2, 4, an<l 8 • 
Close file buffer area equal to the value of .. T ... 

·· A;y statement or command generatlng a CLEAR will close all files. For 
·. ~ · example the following will close a 11 f tles: NEW, LOAD/RUN (without .. ,R"), 

·'. :• MERGE, DELETE, EDIT, and CLEAR. 
'? . - ¥ 

,,, ... ;. : +. 
,• : •-"' n, 

• : •• ~ .• ::.: • .. 

~ --~ INPUTS OPEN"I" read data command • 

. •,·,. ' .' INPUT//buf, var[, var ••• ] 
.- ·,·~::~)~-:· ··J~· ·~ .~~ -~~. _': ~ ·-• • ,,. 

.. , :'. . .... , .. 

., ·t 

• ,J ~ ,_! .. .:~·· .. i \ 

buf = file buffer area 1 to 15. . 
var= a variable name to contain the data from the file • 

. This statement i~~~ts data from a <lisk file. Each data item is read 
: sequentially from the beginning of the file. To INPUT# data sucessfully, 
~ you need to know how the data was placed on the disk. If the data 1s going 

to a variable, BASIC ignores leading spaces, and begins the INPUT# with the 
·. first non-space character. If the data is going to a numeric variable, a 

comma, trailing space or (ENTER) in the file will terminate the variable 
· assignment. If the data is going to a string variable, a comma (not 

,' enclosed in quotes), or (ENTER) (not preceded with a line feed) will 
:/-::•terminate the input assignmen after the first non-space is encountered. If 
-·,_: •.. ·non-quoted text is encountered, followed by quo te<l text, then the qou ted 
-:\-: . .:r · text also becomes part of the variable assignment. 

-~\ tf &{;/ :. : :; .-.. -~- .. 
/:.:}~~:i'rNEINPUTU OPEN"I'" read a line of text command. 

·-:~--~~r:.?cS':.•-~f.~S · • ;. ·· -·. · · -
:;.t';-~i~;::,~:;-: .. t :·: · LINEINPUTlibuf, var$ 

:!!ri~r::: : v~~; : . ~t!e v~~i !:r/~!!e l t~0 

c!~ ~a in the s tdng. 

·_.,{: r~\ :LINEINPUTII will read all characters from the current position up to and 
·:.y.·_:;~.incl.uding an (ENTER) (not preceded ~ith a line feed), up to the end of 
·;--:..~';•:?file, or 255 characters, whichever comes first. LINEINPUTII differs from 

)-;~4_: -:~ .IN.PUTU in that <EN~ER), not preceded with a line feed, is the terminator. }:;~ t~~r:· -'':'> ,. . :.· •; 
. . 

. ~: ;~-- ;,'; :·~ ·:. 
I • .- • •! :,• - ~ \ .. ~ ... ·~ . .. ,. ·,: " 

~ ~--~~ ~·:~ ~ 

.::~·.·_Page 100 

... ·., 

•., 
<ll. , .. 

.. ....... 

:• .. " • ..;. • .. • 

-: · ... 

··~......... , ... 

.·: ..... •.•I!:· 

.. .. ·. 

' 
...) 

.,...;. ..... 



l 
l 

, C • 

., • ... 

. . ~, ; ' .. . \.; . l ,:~i.~, . ; 

l 
,) 

· .... ; 

I 
l 

""· 1 • • : ' 

. ,, 

. i ,· \ t ~ .. 1, ~ 

I': t 

r, 

SUPERBASIC 

OPEN"O" and OPEN"E" write statement. 

'buf = a file buffer area 1 to 15. 
format• a sequence of field specifiers used with USING, . •, 

m • a delimiter placed between "items". . 
item= an express:on to be evaluated and written to the diskette. 

The delimiter, "m", ··can be a semi -colon .. ; " or comma ",". The use of these 
delimiters will determine the format on the diskette. If the comma is used, 
the "items .. will be zoned in 16 byte areas on the diskette, just as a PRINT 
statement zones the data on the display. If the data is string data with -~· 
punctuation, then the delimiter should be ; CHR$ (34);. -~ .. .·, ' ~· _ ... ' . 
EXAMPLE: 

X$ = "JONES, TOM~' . 
Y$ =- "SMITH, PAUL". 

: .• i;• . •. t' ,. , ' 

PRINT#2, CHR$(34);X$;CHR$(34);Y$;CHR$(34) 
• *.; ~-- . ; 

FIELD .:._ ~\ OPEN"D .. and OPEN"R" file buffer area organizer. 

FIELD[#]buf,lenl AS strl$[,len2 AS str2$ ••• ] 

buf =
lenl = 

s tr$1 = 
len2 = 

. str$2 = 

a file buffer areal to 15. 
the length of the first field. 
the variable name of the first field. 
the length of the second field. 
the variable name of the second field • 

; • -

••• = subsequent "len AS str$" pairs for the balance of the buffer 
area size. The size is determined by the user for created 
files or by the file itself for existing files. 

~ f, 

More than one s'et of variables can point to the same buffer area. 
,,, . .. . 

. :)(~:·•? 

EXAMPLE: 
. ::.-•~: .. ·~*: ~ 

The data is stored in the following format. The first 64 bytes contain th'e·\,·:: 
:':D~1.~//}~~t and address • The next 14 bytes contain the phone number. ·.:, _': '\i '.. ·· 
• -:.,.-:_:?·?~~~t~ i: j: ~ ~t 122 AS HG$ . · :, ·":.tN!J:L 

These statements assigns the first 56 bytes to AD$, the first 78 byt'!s to:·::-!," 
AP$, and bytes 79 thru 200 to HG$. Printing AD$ would print the client's ·~i:· 
name but not the phone number. However, printing AP$ would print the phone:·':·•: 
number as well as the address. The first field statement could be · ·. ·· / 

FIELD 1, 56 AS AD$, 14 AS PN$ 

to· capture the phone number. 

' : . •«. "'• •• ~ 1 J' I ,, : ...... 

• 1•,; 
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SUPERBASIC 

MK.I$, MKS$, and MKD$ Data converters. Numbers to string • 
. , 

Since all of the data ltems for R~NDOtl I/0 are defined as strings, numeric 
data must be conve~ted to strings. 

num is an INTEGER num~er only. MKI$(num) 
HKS$(num) 
MKD$(num) 

num is a SINGLE PRECISION or INTEGER number. 
num is a DOUBLE, SINGLE PRECISION, or INTEGER number. 

The length of the string ls <le termined by the precision of the convert 
function. MK!$ creates a 2 byte string, MKS$ creates a 4 byte string, and 
Z.fK?$ creates an 8 byte string. . . .. ·. _ ,.. _ .. 

EXAMPLE: l ••. :'":. 

RSET PAY$= MKI$(K%) 

This statement will change the variable type flag from integer to s'tring in 
the variable PAY$, creating a 2 byte string. 

LSET TAX$= MKD$(K%*10) 

This statement _will produce an 8 byte string, TAX$. 

CVI, CVS, and CVD \~\ Data converts. String to numbers • . ,· 

To convert a string back to a number, the following functions 

CVI(str$) str$ must be at least 2 bytes long 
CVS(str$) str$ must be at least 4 bytes long 
CVD(str$) str$ must be at least 8 bytes long 

EXA11PLE: 

are used: 

,"" -\-

. , TH%=CVI(WF$): K!=CVS(FR$)-3 
• • T , , 

·-t·d I 
.-,""=~ ::. The string variables 

•• t .. 
WF$ and FR$ were assigned to a buffer area via the 

•
0

: • FIELD statement. 

RSET Place data in a RANDOM buffer area. 

LSETstr$ =- exp$ RSETstr$ = exp$ 

str$ 
_exp$ 

= variable assigned to the buffer area via FIELD 
= tht: assignment for s tr$ · · ·•. ·.• . · 

- ... . : .. 
LSET WF$ = MKI$(J%) 
RSET DR$= B$ + C$ 

... • t • ~ ... ' ' ' 

'I. .. ~ 

LSET and RSEt will not increase the length of "str$". If "exp$" is longer 
than "str$", then the characters to the RIGHT are truncated. 
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SUPERBASIC 

RANDOM write statement. 

PUT(ll]buf[ ,rec] 

buf-= 
rec == 

a file buffer ar~u 1 to 15. 
ci1e record number (1 to 32767, and -32768 to -1). If red is 
omitted, the current record is used. The current record is 
one unit greater than the last record written. 

The PUT statement will move dat:1 from the file buffer area to a specified 
record in a file. Each PUT statement will write to a file if the recorrl .:< 
length is 256 bytes •. However, if record length other than 256 is used,·· 
(only poss,ible tislng the V pc1rameter at BASIC initilization), then BASIC ····• 
will wait until the I/0 buffer area is full before a write is executed; · ··· ·· 

: .. , .. 

OPEN"R",l, .. POKER/TXT",67. 

If PUT statements were to write records 1, 2, 3, and 4 in this sequence,·: .· 
then it would take 4 PUT statements before a write is made to the file •... .- ... :·: 

..,. • • w ..... _ .... f ~:, ;> 
The PUT statement requires the following actions to occur before a ~rit:= ... -~\~·r: 
(1) OPEN a file, using modes "R", or "D", ass.igning a buff er ar.ea for I/O. ,....,~?;:_1 ;_ 
(2) FIELD the buffer, assigning str$ to specific positions in the buffer •. :=.'."':;'•~';:• 
(3)·LSET or RSET the data into the buffer area. The converting of numeric ·_-,'.:,'· 

data ·to string data (MK.I$, MKS$, or MK.D$) can take place prior to the ..... 
LSET or RSET statements or the conversion can take place during the 
LSET and RSET statements. 

(4) PUT the data into the record via PUT buf[,rec]. 

If the record number in the PUT statement is greater than the number of 
records in the file, then the PUT statement will increase the file by 
the necessary length to accommodate the record. 

EXAMPLE: 

. . . ,.,. 

100 OPEN"R",l,"TEST/DAT",40 
110 FIELD 1, 2 AS FD$, 8 AS MD$, 30 AS XR$ 
120 INPUT "What is your age";AG 
130 INPUT "What is yout name";NM$ 
140 PRINT "OK ";NM$; .. , How many bytes can a Z-80 address"; 
150 INPUT;BT! 
160 PRINT "I will keep a record of this data" 
170 F$=MKI$(AG) 
180 LSET FD$= F$ 
190 LSET MD$= MKD$(BT!) 
200 PUT 1,1 

. .. ~, 
'. ,-.-. 

.. : 

:.• :1 

...... , . -,· . ...,.- :-... ~ .... · .... ~.'· 

,. .. : 
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GET 

SUPERBASIC 

RANDOM recor<l reader. 

GET [Ii] buf [ , rec] 

buf = file buffer area 1 to 15. 
rec= the ·record numb~r (1 tn 12767, anci -32768 to -1). If rec is 

omitted, the current rec1H'd 1s use,!. The current record is 
one unit greater than the last_rt?corrl reij<l. 

The GE·T statement reads clata from the file to the ftle buffer area, reading 
sectors as necessary if the logical record length is less than 256. 

The GET statemen~ requires th~ following to occur before a read. 

( l) OPEN the file (OPEN"R", buf, f ilespec or OPEN"D 0
, buf, f ilespec) 

(2) FIELD the buffer area (FIELD buf, 1 ASX$, 233 AS Y$, ••• ) 
(3) GET the record 
(4) CVI, CVS, CVD as necessary. 

EW1PLE: 

. 100 OPEN°D 0
, 1, .. TEST/DAT .. 

110 FIELD.I, 4 AS JK$, 8 
120 GET 1, 1 
130 BYTES!= CVD(KL$) 
140 AGE% = CVI(JK$) 
150 COMM$= LM$ 
160 ••• 

AS KL$, 10 AS LM$ 

EOF End of file detector. 

EOF(buf) 
I 

This function returns a zero if the end of file has not been read • 
.. Otherwise a -1 is returned. 

. · LOC File location indicator • 

.- - . '- LOC(buf) 

· .,_ This function re turns the current record read for OPEN"D" and OPEN"R... For ··.<: OPEN"I", LOC returns the sector read (physical records). 

Last record indicator. 

LOF(buf) 

This function re turns the highest logical record for OPEN"D" and OPEN"R". 
For OPEN"I", LOF returns the highest physical record (sector). 

· .. Page 104 

· ........ 

• I ~ 4 

. ~ ~ . .. . ' ' 

~ :~. -. ;\ :~~ ;j 
. ,,~ r ... ·,. 



7 
7 
l 
l 

l 

I 

J 

.. \ . 
.,. ·~. :···· '·. ; 
• ; ,,. r 

. ·,..: .:. ~ :. . 

, .. •, \...: .. .. 
. -

... 

:-

,'.•,. 
... ,! _, ... 

• • t ,._ .. _. 

. t •' 

(. - ,,, 

... ,• 

ERR 

100 
102 
104 

106 
108 
110 
112 
114 
116 
118 
120 
122 
124 
126 
128 
130 
132 
134 
136" 
138 
140 
142 
144 
146 

ERR/2+1 

51 
52 
53 

54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 · 
67 
68 
69 
70 
71 
72 
73 
74 

MESSAGE 

SUPERBASIC 

AND ERR CODES. 

Field organizatlon exceeded the logical record 
Internal error, use CMD"E" for specific. 
The buffer number is not available 
or w~~ used improperly. 
File is not in specified directory. 
Incorrect file mode. 
File previously opened. 
Disk read error, use CMD"E" for specific. 
Disk write error, use CMD"E" for specific. 
File already ex.ists. 
End of file encountered. 
Drive not available. 
Disk space full. 
"EOF" reached before any characters read. 
Bad "PUT" or "GET" paramet;:er. 
Improper file name. 
Access mode differs from OPEN mode. 
I/0 buffer overflow. 
Directory space full. 
Write protected media. 
Incorrect password used to access file. 
Full directory. File cannot be extended. 
The file has not been opened. 
Undefined function. 
File not found. 

ERROR MESSAGE BREIF DEFINITIONS 

Access mode differs from open mode. 

length. 

End of file encountered. - An attempt is made to read 1 unit past the EOF .. 

"EOF" reached before any characters read. • 

Field organization exceeded the logical record length. - The sum of the 
.. len" for the .. len AS str 0 pairs in a FIELD statement is greater than the 
logical record length • 

File already exists. -
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IMPORTANT RAM ADDRESSES 

COMMON - MODEL I and MODEL III (Alt numbers are HEXADECIMAL!) 

4015 thru 401C [KBOCB] - KEYBOARD OCB. 

401D thru 4024 [VOOCB] - VID~O OCB. 
OCB+o This byte normally contAlns 7. 
OCB+l,2 Driver address. 
OCB+3,4 Refresh RAM position. 
OCB+S Character storage if cursor is on. 
OCB+6 VIDEO cursor character. 
OCB+7 Space compression if o. Special characters if 1. (MODEL III only) 

4025 thru 402C [PROCB] - PRINTER OCB. 
OCB+o This byte normally contains a 6. 
OCB+l,2 Driver address. 
OCB+3 Maximum number of printed lines per page. 
OCB+4 Line counter. 
OCB+5 Maximum number of characters per line. 
OCB+6 . Character counter. 
OCB+7 · The number of non-printed lines per page • 

4020 thru 402F [TOOOS] 
command,.~rror or no error. 

Vector to indicate the completion 

·~··:~'·.~" f "t•"·, .... ·,,. 
:_ ::. ::~J}t.?)·(~. 

of 
- . ,,., .. 

a 00S 
t. ''". 

4030 ttir~ 4032 [DESS] - Vectors to 4020 after res~tting Stack Pointer to 
the 00S stack, 41E5, and prompting the user "Insert SYSTEM <ENTER>". If in 
BASIC, vectors to function similar to 6CC on MOD I's. 

4053 [SPOOL] - This byte is described as follows: 

BIT 

0 
1 ,, 
2 
3 
4 ... 

5 
6 
7 

IF SET 

inhibit LINK 
inhibit un-LINK 
inhibit ROUTE 
inhibit un-ROUTE 
ROUTE to file active 
SPOOLER active 
SPOOLER buffer full 
SPOOLER buffer has data 

4054 [LINK] - This byte is described 

BIT IF SET 

0 PR linked to so 
1 ·PR linked to 00 
2 00 linked to PR 
3 00 linked to so 
4 so linked to PR 
5 so linked to 00 
6 PR output to SO 
7 Linefeed generated 

after each Carriage return 

IF RESET 

permit LINK 
permit un-LINK 
permit ROUTE 
permit un-ROUTE 
ROUTE to file inactive 
SPOOLER inactive 
SPOOLER buffer not full 
SPOOLER buffer empty 

as follows: 

IF RESET 

PR not linked to so 
PR not linked to 00 
00 not linked to PR 
00 not Hnked to so 
so not linked to PR 
so not linked to 00 
PR output to parallel port 
Carriage return alone 

: I ,J :~,I,,'~ , ' 
I .. : ;, •,, ~--

"' . ~ .. 

l . ~\ .... .,t.• 

' . . .. ~., . " 
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IMPORTANT RAM ADDRESSES 
.. 

4055 [ROUTE] - This byte ls <lesc ri bed as fo L lows: 

BIT IF SET IF RESET 

0 PR rou te<l to so PR not rou terl to so 
l PR routed to DO PR not routed to DO 
2 DO routed to PR DO not rou tecl to PR 

·3 DO routed to so DO not routed to so 
4 so routed to PR so not rou tecl to PR 
5 so routed to 00 so not rou tecl to 00 
6 KI routed to SI Kl not routed to SI 
7 SI routed to KI SI not routed to KI 

4056 thru 4057 [MEMTP] Previous TOPMEM prior to executing the current 
"DO" file. •, :, 

4058 thru 4059 [DOBUF) - Pointer to current "DO" buffer. 
' ·: ·: ,.', .. 

405A [NULLS] Bits 7-4 contain the left margin, bits 3-4 contain the 
number of NULLS sent after a linefeed. 

•' •• 
*,; ; . 

405B [DBLER] - Jhis byte contains the primary disk I/0 error code, if any. 
This byte is reset to zero when the error is <lisplayed or when the user is 
in the DOS command mode. 

405C [TAW] - This byte is set to a non-zero vallle when a drive is coming up 
to speed. 

405D thru 407F is used as DEBUG scratchpad when DEBUG is active. 

4080 thru 4151 is used as scratchpa<l an<l se1Jeral DOS functions. CMD "uuuuu" 
saves BASIC's use of 4080 thru 41E5. 

41E5 [STKLD] this is the DOS stack address. 

··4400 thru 4402 [DO.SJ - Vector· to load Command/DOL and enter the DOS command 
• · level. The Stack Pointer is loaded with the sys tern stack, 41ES, and "DO" is 
. checkerl. If 0 D0° is active, key characters are obtained from the .. DO" file. 

: : If a "DO'' is not active, the contents of KIM, 4047 /4265 (MODEL I/III) is 
~--. · exaoinerl to see if the terminator was a comma, indiea ting a multiple dos 

.. _;:_commanrl. If the contents of KIM. is not a comma, "MULTIDOS .. is printed and 
.. ::~:-~··: t_h~_ user can input a DOS command. 

·\···:.-4403 thru 4404 [DATA] - Storage area for extension data. 
"" •,; 

,_· .. : ·4405 th-cu 4407 [EXEC] - Vector to execute the command @ (HL). 

I • 

.·, 

4408 [SADOS] - Storag~ byte for repeat DOS commands. 

4409 thru 440C [ERROR] - Entry point to DOS error library. Error.message is 
the lower 5 bits of the A register. If bit 6 is set, then the decimal error 
is not printed. If bit 7 is set, then this routine returns to the ca-ller. 
If bit 7 is not set, this routine exits to 402D. 
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IMPORTANT RAM ADDRESSES 

4419 thru 441B [CAT] - This ls a method of obtaining DIRectory 
mounted disk. 
En try: • 
A = not used. 
B = function. (see below) 
C = logical drive spec. 
DE= not used. 
HL = RAM area, if function directs to RA..~. 

data on a 

Temporary exit: (if any of bits 3,4, or 5 ls set in Bat entry) Call again 
to get the balance of the director~. 

A<> 0 with Z set if no error. 
HL = free granules.,· · 
BC=? 
DE=? 

Full Exit: 
A = error code if Z flag not set. 
B = number of directory sectors read. . , 
C = ?· . • .. :,, . : ;" ·~.: ::: 
HL ~ free granules. 
DE = last ... RAM byte used +l, else O. 

Function: 
Bit pattern 
BIT 

0 
1 
2 
3 
4 
5 
6 

of B register. 
SET RESET 

Display to VIDEO. 

. · .. ,;._ 

Place files in RAM. 
Include I files. 
Include S files. 
Bits 3 - 5 are the 
lower protect area 
in lines+ 3. 
override bits 0-5, 
and return with 
free grans in BL. 
Return with error 
in A register. 

.,. ""'..., .. : .. 

7 Display error at 
current cursor position. 

The A register contains the error, regardless of bit 7. 

When the directory information is directed to RAM, the format is: 8 bytes 
disk name, 8 bytes disk date, then 10 bytes for each file - padded to the 
right with spaces. · ,. , 

441C thru 441E [FILK] DE=> FCB (20 
transfers· the filespec from (HL) to 
accordance to the bits in SMO. 

bytes), IIl, •> filespec. FILK 
(DE). Case conversion will be in 

441F [VERB] - This byte contains the LSB of the WRITE routine. 

• ~ •• • 1 1 

·~; t· ~ .~ 
•, ... 

,,·, .... ; 

·~': .. ~ .,: 
• ~,.',.,. t ' ... 
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IMPORTANT RAM ADDRESSES 

File . control block (FCB). 20 contiguous bytes of RAM designated by the 
user. Before open, the FCB has the filespec left justifled, terminated with 
an OD or 03. After open thP. FCB is cleflne<l as follows: 

FCB+oO: 
BIT 7 Set to indicate an open file. 
BIT O Set forces CLOSE to write a new DIREC. This bit is set whenever a 

write is made to the file. 

FBC+ol: 
BIT 7 Set if the file opened has a LRL <> O, or byte I/0 performed. 
BIT 6 Set by POSN (Le. RANDOM I/0 in BASIC). Having this bit set will 

retain the EOF on close, unless the file is extended. 
BITS Set if the buffer does not contain the current sector. 
BIT 4 Set if the buffer contents have been changed. 
BITS 2-0 Access password level. 

FCB+o2: Only used by BASIC during OPEN"O", or OPEN"E". 

FCB+o3 and FCB+04:- Buffer a<ldress for reacts or writes. Initially set to HL 
when INIT or OPEN is executed. 

FCB+o5: PNR. Position in Next Recor<l (NRN - FCB+oA anrl FCB+oB) 

FCB+o6: The drive number. 

FCB+o7: DIREC position code. 

FCB+-08: PER. Position in Ending Record. {ERN - FCB+oC and FCB+oD) 

FCB+o9: LRL. Logical Record Length. 

FCB+oA and FCB+DB: NRN. Next record number. (actually one LESS than) 

FCB+oC and FCB+DD: ERN. Ending record number. ( true) 

FCB+oE and FCB+oF: A copy of DIREC+l6 and DIREC+l7. 
' ... ~ . ,... . 

..,..,,. ......... 

···. -The balance of . the FCB - FCB+lO thru FCB+lF - contain data in 4 byte 
• • ;_ ... ·~. : • • t 

FCB+lO thru FCB+l3: 

clusters. 

First two bytes are the total granules prior, the next 
byte is the starting cylinder for this extent, and the 
last byte contains the relative granule (bits 7,6,5) 
and the number of contiguous granules less one (bits 
4,3,2,1,0). 

FCB+l4 thru FCB+l7, FCB+l8 thru FCB+lB, and FCB+lC thru FCB+lF: Are the 
same as FCB+lO thru FCB+13. 
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IMPORTANT RAM ADDRESSES 

Several of the following entry points will return an error if something 
goes awry. This is indicate<l with "A = error". No error if "Z" flag set. 

..... '"-

4420 thru 4422 [INIT) - DE=> FCB (with filespec), HL => 100 byte buffer. 
!NIT calls OPEN, 4424, to see if the file exists. If the file exists a 
return to the caller is made. Otherwise, the file is created with the 
logical record length set to the contents of the B register, then the file ~-~
is opened and the "C" fL1g is set. A = error • 

4423 [NOW] - Drive selected scratchpa<l. 

4424 thru 4426 [OPEN] - DE=) FCB (with filespec), HL =) 100 byte buffer., 
OPEN modifies the FCB containing the filespec to open. The LRL is extracted 
from the DIREC of the filespec and not from the B register. A= error. 

4427 [PORT) . A mirror image of the floppy diskette command. This byte ls 
inte~rogated by MEMDISK, anrl HARD DISK drivers • 

' .. : 

: ,.\ .-; 

- -. .,.. 

. ~ 
:. l 

4428 thru 442i (CLOSE] - DE=) FCB (opened).· CLOSE completes the last write ,,~ 
to the filespec, if necessary, updates the DIREC and dates the file. ·;·_·:;~',., 
Man<la~ory_after a write to ·a file. A= error. ·~ 
• ., • -~ ", : .. : ,. . ·; ·,f • • . • .: ' , ' . ~ 

442B [D(?ING] - This byte contains the nesting level of "DO" activity. 
~ ...... •: .. "" .. ~ 

442C thru 442E [KILL] - DE => FCB ( opene<l). KILL <lealloca tes all granules 
assigned to the filespec. A= error. · 

) . ·.•:: .. 442F [CORN] - Drive number for logi.cal rlrivespec <luring file OPENing • 

. " . . . ~ 
. ·'· 

.. 

· ·:.:\ ," 4430 thru 4432 [LOAD] - DE =)FCB (filespec). LOAD places the filespec into 
· · RAM. A = error. 

-:_ 4433 .thr·u 4435 [LRUN] - DE => FCB (filespec). LRUN calls LOAD, and pushes :· 
... the entry point. A return ls execute<l if the file has an attribute of EXEC 
•: . 9r NONE else if DEBUG is active, LRUN wi 11 execute DEBUG. A =- error. 

I • :. ;". ·: ~. ~. • : • • ",' ,. : ; :" 

l•t. i, .. • ;,_':,:,. :·. 4436 thru 4438 [READ] - DE => FCB (opened). If the LRL = o, READ reads a 
.-./; __ ,.:,\·.·>. ·._physical record into the contents of FCB+3 and FCB+4. If the LRL O O, READ ., .:.l.· 
.~-.• , · .... :·~ :·.,'. transfers a LRL number of bytes from FCB+3 and FCB+4 to (HL), reading a ~ .·.·. 
·: · · ... · ·' · physical record into FCB+3 and FCB+4 as necessary. A = error. · :\--· ::.,· .. 

-~ f 

. _7~. ~ :! ... :. ' ,, . 
·.:· =,, t . # '\ ~ .... 

_, .. ; .. 

4439.th~u 443B.[WRITE] DE=) FCB (opened). If the LRL =- O, WRITE ,/rites~.-:· . .-·•?.' 
one physical record from the contents of FCB+3 and FCB+4. If the LRL O O, ·\\/ 

·· ~ ·WRITE ·transfers a LRL number of bytes from the (HL) to the contents of :\:.~):,.t:_-
FCB+3 and FCB_+4, writing.a physical record if necessary. A a error. .·;' .... ::.~/.-.~: • 

. . - .. ':. . ·' . -~ i~:f~?:,::-:. 
443C thJ;_u. 443E [VERF] - DE =) FCB ( op.ened). VERF calls WRITE then rereads ~;,:,:.;,.~; 
the sec tor for parity, if a write to disk occurred. A = error. . ... ,-<,;":.~{§(;} 
443F thru 4441 [ POBOF] DE => FCB (opened). POBOF sets the FCB to the< · ·}. . 
status of a just opened file - position zero. A= error. 

4442 thr~ 4444 [ POSN] -DE => FCB (opened). POSN sets the FCB to the logical ~ .. ··;:\. 
record in the BC register. A = error. •·.,: · 

.J \ 

Page 

_J 
~;: 

; - ,_ ff .. l~--~: .. -:.: 
• . :· i . 



IMPORTANT RAM ADDRESSES 

4445 thru 4447 [BCKSPJ - DE=> FCB (opened). BCKSP sets the FCB one logical 
record less than the FCB has. A= error. 

4448 thru 444A [POEOF) - DE=) FCB (opened). POEOF sets the FCB at the end 
of file. POEOF should return the error IC. 

444B thru 444C [DEXt] - Jump relative to DEXT. 

444D thru 444E [FUNC] - FUNC contains the current overlay entry point. 

444F thru 4450 [FORCE] - FORCE points to the 4 byte test for floppy 1/0 
error "record not found ... If the first two bytes are changed to 18 and 02 
respectively, then automatic density recognition is defeated. 

4451 thru 4453 [DIVID] - DIVID divides the contents ln the HL register by 
the contents in A register, leaving the quotient in the HL register and the 
remainder in the A register. If the A is zero on entry, HL returns FFFF. 

4454 thru 4455 [PARAm] - Jump relative to PARA~. 
•, 

4456 thru 4458 [REVEC] - Jumps to a modified overlay loader entry point. 
•' 

4459 thru 445B [IT~IN] . \ 
Exit point of modified overlay loader. 

4461 thru 4463 [JKL] - Dumps entire VIDEO refresh RAM to the address in the 
PRDCB+l and PRDCB+2, converting non-ASCII charactrers to periods. 

'4464 thru 4466 [CEOF] - IX =)FCB (opened). CEOF returns with the HL = NRN, 
C = PNR. If the FCB is positioned at the EOF, A= lC. If the FCB is 
positioned beyond the EOF, A= 1D. If the FCB is less than the EOF, A a O • 

.' 446 7 thru 4469 [VOD] - HL =)message. VOD is the general message display 
routine. VOD outputs a byte to PUTVO, 33, until it encounters a 03, or OD 

. terminator. Only the OD terminator is sent to PUTVO. The HL register is 
.... ·. positioned one byte after the terminator character. 

•·;_~_\~·;;4-6A thru .. 446C [PRT] - HL =)message. PRT is similar VOD, except the output 
· · ·1s PUTPR, 3B, instead of PUTVO, 33 • 
• r" - • , ••• ~ , ~ , 

•·.:: · 446D thru 446F [GTIME] - HL => 8 byte buffer. GTIME returns the current RAM 
-·:.·· time in the format hh:mm:ss. On exit, HL is one position after the. 8 byte 
:-:< _buffer, DE =) [TIC], BC ~ 003A. · 

·\;:>~~-44;/ th~~ 4472. [GDATE] - HL ·=> ; byte buffer. GDATE returns the current RAM 
~. :. date in the format mm/dd/yy. On exit, HL is one position after the 8 byte 
. ,. ·:·:buffer, DE =) hour, BC = 002F. 

0 ~ -:-.: •~c••;: ! .. -.: '", ~ .,. 

:_;;:..:· 4473 thru 4475 [DEXT] - DE=) FCB (filespec). HL => extension. DEXT puts 
· ... ·extension in filespec if filespec does not have an extension. 
I": • ~ - :: , 

·4476 thru 4478 [PARAM) - DE => parameter 
.·. parameter list and sets the addresses 

~-·,·consists of six character phrases, padded 
. . necessary, followed by a two byte address, 
. . ''\ . 

. ~ ....... :. 
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list. PARAM interrogates the 
accordingly. A parameter list 

to the right with spaces if 
and terminated with a zero. 
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IlfPORTANT RAM ADDRESSES 

4479 thru 447B [OOTIT] - The FORMS routine will call this address when the 
software indicates the form is at the top of page. OOTIT points to a return 
instruction when MULTIOOS is loaded. The user can place titles on printouts 
by using this sample program. 

00001 TOOOS 
00002 TOPMM 
00003 OOTIT 
00004 PRT ·. 
00005 " 
00006 START 
00007 
00008 
00009 
00010 ·~ 

;, ., 

00011 MYCDE 

EQU 
EQU 
EQU 
EQU.: 
ORG . 
LD 
LD ,,· 
DEC 
LD 
JP 
EXX 
LD 00012 

00013 
00014 
00015 

,.· _. CJ\LL 

00·016 , ...... ;f 
00017 MYTIT 
00018 .. , . ·• 
0001_9;, . '•\ 

OR 
EXX 
RET 
DEFM 
DEFB 
END 

402DH 
4049H 
4479H 
446AH 

;MODEL I ADDRESS, USE 4411H FOR MODEL III 

OFCOOH 
HL,MYCDE 
(OOTIT+l) ; HL 
HL 
(TOPMM) ,HL 
TOOOS 

HL,MYTIT 
PRT 
A 

;ARBITRARY ADDRESS 

;PROTECTS ROUTINE 

;MULTIOOS OOESN'T USE ALT REGS. 

;CALL ITSELF (SAPE BECAUSE OF EXX) 
;MJJST RETURN A NON ZERO .. 
;PUT 'EM BACK . ·.-r · .. :. , 
;BACK TO CALLER !.' .. ;·/·.:.-

'THIS IS 
ODH 
START 

MY WORK' : .. ·, · :· .. 

,. ,· 

44 7C thru 4483 [ADRQJ - If floppy, ADRQ loads OCT+0 with the contents of 
the A register, then sets OCT+6, OCT+7, OCT+8, and OCT+9, in accordance 
with OCT+o. · ·, :.' · 

. ' .. 
4497 thru 44AO [LWAIT] - This routine will load the floppy disk controller 
with the contents of the A register, then wait approx. 30 micro seconds. . ... 

44Al thru. 44AA [FPOS] ~ IX => FCB. FPOS returns the ERN in the HL register, ···< ,' 
and the PER in the A register. · :·:• _;~ 

: • ;. • • : ,_,~t• ~'. : •' .:• f ", ' ': :• I ,: : 

44AB thru 44C8 [SEEK] - D = track, E = sector, C = logical drive. 
position the floppy disk R/W head over the desired track. 
44C9 th.ru 44CB_ [MOTON] - Floppy disk drive select, and t:lotor turn 

'•; : : :'. 

SEEK will .:1 ••. 

on. ·: •.'· .;;:/;~/i 
J 

... ~·'-. ' ,. . 
- ·' 44CC thru 44CE [GRDUM] - Dumps entire VIDEO refresh RA.~ to .\f .~. ~:· ·. · : );(. · the PROCB+l a:nd PROCB+2, including graphic characters. 

: ,'. :, :/_:~.{;~;~.' 
the address .in·~.'./ 

-J ,. \_: . \ < .. '44c/\~;~· .44Dl 1 

[ZZZZ] -~ A call to ZZZZ prints "Insert SYSTEM <EUTER>", 
.... :~"/ ~ .-.'-. ~--~-.waits for the <ENTER> key' pressed, then returns. ·. . . ·. 

J 
· .'.:-;: · ' ·· . ·• · · ' 44D8..:, t£i~.}l;;~ '[~NKfo J' - Contai:J.s address for LINK control, 

- · · •.·• 4411\ _"[Ctfocc ]. - Position IY register to the OCT in the C register. 

::: :: .:· /,;~~\{ 
and·., :z.:. 

·, ~·,'.:) (~t.,". 

. . \ . . ~· ' ,.. ·~,.. 

J 44DB thru 44DD [GTDCTJ - Position IY register to the OCT in the A register. 

I •; . 
- ) 

J 
J 

44DE thru 44EO [READV] - D = track, E = sector, C = logical drive. READV 
checks the sector for ~eadability. A= error. 

; . "'"' 
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I • , ... IMPORTANT RAM ADDRESSES 

44El thru 44E3 [READS] - D = track, E = sector, C = logical drive, HL = 100 
byte buffer. READS transfers the sector data into (HL). A = error. 

~: . 

44E4 thru 44E7 [WRITS} - D - track, E sector, C = logical drive, w ..... = 100 
byte buffer. WRITS transfers the data in (HL) to the sector. A = error. 

44E8 thru 44E.A [DIRRD] DIRRD issues a READS specifically looking for a 
DELETED DATA MARK (D1l-f). DIRRD returns if a Dm sector is read, otherwise 
DIRRD will read physical track zero, physical sector zero, relative byte 
two, and update OCT+3 with this byte (directory cylinder), then reads the 
new TRACK, same s·ector. If the new track, same sector does not return a 
DIM, DIR.RD will try "P" density 1, if 0 P'' density doesn't return a nm, 
DIRRD will try "P" density 2. If still a DDM isn't found, DDIRD will return 
an error of 11. A= error. 

_ -: ! 44EB thru 44ED [DIR.WT] - Same as WRITS, except issues DIM. A = error. 
.. ', .. 
• I 

_ 44EE thru 44FO [RDIRP J - On entry, the B register contains the DIR.EC 
· .. ··1,· · position code, and the C register contains the logical drive number. The 

: '.>.'. DIREC position code is a bit pattern loaded into FCB+7 when a file is 
· :·t~:; opened. (The DIREC code is the ONLY way the system knows where to put any 
:• .;~·- new information.- i.e. CLOSE. This is why you should NEVER change diskettes 
. :•r after a file is opened, and will remain open until close is called even if 
· :_ · : . .__ NOTHING was writ ten to the file. CLOSE simply checks the info cmat ion in the 

·. FCB with the data in the DIREC, 1f CLOSE finds a difference, CLOSE will 
. write the data in the FCB to the DIREC whose position code is in FCB+7.) 

·•;:·,--Bits 7, 6, and 5 contain the relative offset in the sector. Bits 4, 3, 2, 
·· ·, ·:. 1, and O contain the relative directory FILE sector. If a directory starts 

·. '(_ .. on physical sector O, then sector 2 is relative directory file sector O. 
-' :_J{, RDIRP will return with the HL register pointing to the register B i:;ositicn 
,::·,.,·.code DIREC, in the I/0 buffer. A = error • 

• , ••, l .. 
' f ..... .,~ ~ • ~ • • .. 

//{ 44Fl thru 44FJ 
· .. /·.'J._'~: :position code, 

:.:; }i/· .information is 

[WDIRP] - On entry, the B register contains the DIREC 
the C register contains the logical drive numb~r, and the 
in BUFF. WDIRP will exit with HL => BUFF. A = error • 

• • 1,._• /i{ .j~~·~~v· 
·y~st/i4F4 thru - 44F6 [USRF J D = track, E = sector, C = logical drive, 

register (;!Ont-?.ins the FCB code. USRF accepts any of 
sector, or write track commands. A= error • 

::~:t:·<-•i• HL = buff er, and the A .... ,..,," ··~, 
. ';:~'.i:~.~:i~'-·.~.ht: _read sector, write 
·.-'.\t~,, '• y ,..... ••• • 

SS:}f~'44F7 thru 44F9 [GETDT] - On entry, C = logical drive. On exit the D 
, \f1fI.~te.~i~ter will cOntain the contents of OCT+3 for the C register OCT. 

,::\~,·;~:;:-44FA thru 44FC [MODE J - Called b_ }' CLOSE to see if any data has not been 
~,·,,.,•·,:~ h 
:./.~~ ... ~,.. ~ri t ten to t e file. 

·.·:<i~~J0~ .-./. • 

': . .':;.•:;: ~ 44FD thru 44FF [OPESA] - Checks for DE => FCB opened. If open saves BC, DE, 
·:\;:1·.::,'BL IX and IY registers, IX returned => FCB. _ .. -~ .:J ... ~ ,,., . , , 
. ; .. =~ ~•::~.,~ •.: •~~ • 

:}\l~\~·~. 
,, ,, , I/,:•· 

;,··.1, 
' .. :·: .:·· . . 

:~-.~-t t 

J 
l 
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I ~ 
I 
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IMPORTANT RAM ADDRESSES 

4500 thru 457F [DCTS] - Eight.Drive Control Tables • 

(. 

• ... \ • ,. DCT+oO~ The main control byte containing the configuration information • 
~ ,. ~ : '.... .. .. , 

pattern: 
Step rate LSB. 
Step rate MSB. 
If set - Double step cylinders with a single step command. 
If set - Perform a 1.8 to l division+ 1 to read NEWDOS/8O. 

Floppy bit 
BIT 0 
BIT 1 
BIT 2 
BIT 3 
BIT 4 
BIT 5 
BIT 6 
BIT 7 

If set - Perform a 1.8 to l division to read NEWDOS/8O MOD III. 
If set - Double sided diskettes are treated as two volume. 

) 

If set - 8" floppy, otherwise 5 1/4" floppy. 
If set - Double density media, otherwise single density. 

HARD disk bit pattern: 
BIT O Step rate LSB. 
BIT l . Step rate. 
BIT 2 :, Step rate. 
BIT 3 . ,Step rate MSB. 

·'. BIT 4 ' ··:~ SET TO ONE. 
. BIT-: 5 SET TO ZERO. 

BIT 6 SET TO ONE. 
BIT . ,. ·7. :.~·- SET TO ZERO. 

MEMDISK bit pattern: 
N/A 
N/A 
N/A 
N/A 

SET TO ONE 
SET TO ZERO 
SET TO ONE 
SET TO ONE. 

' .. /··.\·;: ~~·;';>, ' '., 

DCT+ol: . . (NIL is indicated by having ALL bits set.) 
. ,: ~ 

BIT O 1• · Physical drive LSB • 
.. ·· BIT l Physical drive. 

BIT 2 Physical drive MSB. 
BIT . 3 MEMDISK. 
BIT 4 Set to one indicates HARD/MEMDISK. A zero indicates floppy. 
BIT 5 :···... Used for HARD drives to indicate format pattern is logged .. 
BIT 6 . ·; ... Set to one to indicate software write protect. 

.. BIT . 7 ·, · · Set to zero to indicate drive in system. 
~ ; - • .. + '~ : " ~~ /\ !. - ~· " : ~ ' , 

•• :.• • ... ' 

,. . . •.: .. DCT+o2: Number of hepds per volume. l to 127. Floppies will also have· 
high bit set to indicate a two head one volume format. 

..,,.+ ':.,: \• 
• ' • : !' .... : ·,:_ ~ 

·i, :·. : :<··•·,'. DCT+o3:·· The directo~y cylinder. This byte is 
' ' ~~ sec tor zero, relative byte two. 

'. .\ /:_;)~.-
obtained from cylinder zero,· :?/'·: 

••'°'' ;:.~.• * • ..:,, •, I :•, • ••~,• '\~•,t,i•
1

!

5 

•~ •-,,,•,',,/ •:'••• • : • • 

J ·, ·.~, ...... : • DCT-f-04:···: The.current cylinder where 
·:<·· 0

.'.·.·· 
7

- .,-::. was LAST accessed and another drive 
. :-.'... . ., :·;; .. head is, if this drive is selected. 

.. .., . where. the head is located when this 
• __ , ,: , " ... I *f • • : .• !., ~·;~~~ ; ~ .... 't ·, •• J, 

. .. :· . 
.;: ;', ~. :\t::.· 

the head was positioned when this drive· .:~~t.< 
is selected. This byte is NOT where the .1{f.1:-',, . 
The Disk Controller contains the value ' :.;.,: ·: 
drive is being accessed. . .. , ·~· 

DCT+oS :- -Dynamic head number selected. 
~ ; • • .. '"'! ; 

DCT+o6·: The number of sectors per granule. 

DCT+o7: The number of granules per cylinder. 

DCT+o8: The number of sectors per track. 

DCT+o9: The number of directory file sectors on the first surface. 

Page 
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lijPORTANT RAM ADDRESSES 

DGT+-OA: The most significant hyte for tlw number of sectors per cylinder. 

DCT+0B: The leas~ significant byte for the number of sectors per cylinder. 

DCT+oC: The most significant hyte for Lhe cylincler offset. 

DCT-t-0D: The least significant byte for the cylinder offset. 

DCT+DE: The head offset; 
•' 

.. ,· 
) 

DCT+-OF: Not assigned•:· _; :(~'-·:,. 

DCT+DA thru DCT+oF are not used by flopples. 

4580 thru 4CFF contain the code for the balance of DOS functions. 

4D00 thru SlFF is the BASIC overlay area. Comman~/D0L, Debug/D0L, and 
Mini<los/D0L also use this area. 

~ """ -· , . 

4E00 thru.51FF is the DOS overlay area. 

BACKUP/C.MD, FORMAT/CMD, RS/CMD, VFU/CMD, ZAP/CMD, and the library command 
DIR, use 4D00 thru SlFF. If Allocate/D0L is called while using RS/CMD, 
ZAP/O1D, or the library command DIR, then a memory conflict will occur. 
This can only happen if a device is accessed while the device is routed to 
a file requiring more disk space or posittoning beyond the fourth segment. 

1:fNIQUE MODEL I 

· . ·4 0 4 0 [ TIC ] 
. · '· .i_nterrupt. 

.. #' ":'" .. : 1 

·.,~· ·4041 
4042 

. ~ '• 4043 
~· 4044 

·~:;;~ 4045 
·;:~·'.':: 4046 

seconds. 
minutes • 
hour. 

- year. 
day. 
month. 

This byte ls incremented by one for each real time clock 

:i::~-~ ~: : . ~-
. 4047 thru 4048 [KIM] Points to the terminator byte after executing a DOS 

:·i~:function. . . ·; "'· . , . , ·\-.-, 1 .• •. •. , •• :· •• r · .. · .. 
•: ... ;;.r::.r·: · . . . ·: ·; • . \ 
· ,\ ··!' 4049 thru 404A [TOPHMJ - Contain the a<lrlress of the highest available 

.-.::_~. ~ memory location · available for OOS, BASIC temporarily sets this word to a 
-..r.:;_; di£ f eren t value during CMD "uuuuu" execution. . . , .,-. 

~:··~)-;~:-4i~t . ~ 

:/):.~_200 thru 42FF [BUFF] - System I/0 buffer • 
. ..... ...... _;,· 
· · ~-<\ 430E (MMB] - Set to non-zero to inhibit Min iclos. The DOS and BAS IC command 
;:, .. ·-,:modes set this byte to zero. The overlay loader sets this byte to a 
_ · r-,.' non-zero value while loading an overlay, and resets this byte to zero after 
· ·:-:· · completion of the overlay function. 
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IMPORTANT RAM ADDRESSES 
\¼ f ~l Li • ...., ..... 'd .. :. J'. ' :.J. ! .1. ••• ~ ! / ~ ; .. 

. : ... '· 430F [OLC] Overlay mask storage for the overlay in the overlay area 
Minido• is invoked. Minidos will reload this overlay upon exit. 

when 
.. ,'. .r 

4310 [OLB] Overlay mask of the 'ov:e
1

rl-ay i'~ 0 

the overlay area whe~ 'a~~ew 

<?..~.7~~_,8 Y_,.;.8. e~~~,ut~-~-•:J J<:~ .:o c.1 :•: '.lo·,·:'.: ;: 1, fi,··rt•·> ;J-. •· ::i1: ·'.:,. 

4311 [ OLA] Current overlay mask. The overlay mask is bits 5,3,2,1, and O. 

430C [SM0] - The following c-mments apply if the noted btt is set. 
~ . ., . 

BIT O. 

J BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 

During file OPENing this bit will be set if the file has an 
attribute of EXEC or NONE. This bit .is valid AFTER a file· has been 
OPENed. 

1. Set if LRUN, 4433, is entered. 
' -

rL: .. -:i..&:!, • ,! .. ; , 
·. ~ ' '. 

l 
.. 

.. 

l 
J 
) 

i 

2. Ignore PASSWORD~.- ;Reset _whe11 file is OPENed. q• . :St;.:•,. 
3. Don't RAM date. ·R'eset after file CLOSEd. ·.1 ,·- •," 

4. Set if EXEC, ~405, is ,entered. c.. :, c:Jn>': _ •. ·-i . ...- ·.·.~ s·. Ac'c'ept''!"fJ$%&()?@'fo a filespec."J ;,.., !''" ·., •.
1
:· '·.:::.l:>:-1 

6. Accept numbers as the first character in a filespec or extension.··:~ .~:i·;~ 
7. Do not convert lo,w_er.._c.~-~-~ t~ uppe,rcase._._{acc

0
~pts > ~D_ in filespE:c.) .. :-...~1>/-:.: 

43?D [SMl] - The following comments apply,if th~_ noted bit is set. 
; . -. '.:t~ :J;f ~ 

BIT o. 
BIT 1. 
BIT 2. 
BIT 3. 
BIT 4. 
BIT s. 
BIT 6. 
BIT 7. 

Debug active. ~ •-;-r1:··•· I• ·c ;~ 
Libraryl/EXT is in RA."1 area s200· ·to 68FF.' · 
Library2/EXT is in RA.~ area 5200 t_o 68FF •. ; 
Library2/EXT RESTOR command executed. -
Libraryl/EXT DIR command executed. , 
In BASIC. This bit ts reset during CMD"uuuuu ... 
Type ahead ac_tive., . , ; 
"DO" active.' ' ..... ,. . . · .. ·1::: 

' .__-

f ~ •• • 

,t I 4315 thru 4317 [EXDB] - Debug vector. If 4315 contains zero, DEBUG will ~~-~{· .... :~ 
: · - ... _... load when (SHIFT)(BREAK) is pressed, regardless of bit O in SMl. The DOS .:· .. 

: . ,:·;~~-.-~:':'" . command interpreter interrogates bit O i.n SMl and · sets 4315 accordingly. ·::. ,·: · J .?#,{;_,::· ___ ; ( If b~ ~ O is non -zero, 4315 is loarlerl ':'ith C3 • ~ ,. ~c,;, :; , . , · • . • · ; __ ,: ,. , 1 .. ; .J\i 
:;;,'~--::~·"':: :=: .. .. ; .::..;., 4318 thru 4357 [ COMBF] - DOS command mode input buffer. ,.: ·: .. -)-':,:-: ,.'':/:;\ 

·1··~.~~_ti.·c.i{~~:t:~·:.: :!• .. :.· -~ ~359 [SUBY] - Loads HL with (HL)+l. . ,.· ~.;:.~))J~~ 
-~:~~·-~-;2"~~~~··:i. ~ ;'~·~~ ~ ··~ ~ 

'_\.{~jfI~!I~ \/::r-;: 435A \hru 435E [SUBZ] - Loads HL with (HL). ·-: ,.· · '. ( ',·>:.-<'::-~·1~'}1 

fl{l.V? ·:c. :_,'440°,- th~~--440F (DEBUG] - Debugger loarl/execute entry. , • ·,; :?{;;i{~)M 
\~o •• ~.:.,.,,. 4410 thru 4412 [IUS] - Insert a task in 1 of 4 slots. (25ms each). The ,trt·:/ 

J
··~,tt{?t-=0 

• regis te1:. contains the slot number and the DE register contains the address. •:t :;· 
-~•·?1;~-.-~~-::, of the. · routine. When a interrupt task is entered, all registers have been· ;C<· 

:-:y.:;·::,: ·.: - · saved and the interrupts are disabled and MUST remain disabled. The HL ··•/\' 
.·-~7-_-f:;··-~.. register will be. at, the _start of. the routine upon entry. The current/./,:_': 

J .:; ~r :- c :::: i::~f 4::T;::: J u,:e:e:~::. :a::r i:h:l::o:~• u::: ::-\:, f::rl t:. s~tt; ... \t( 
" -, ~ . 

·1 ·.1,\:: . ' - ~" 

. ,.: 

J 
.~.~;.::~r,·,:· 

, .. ' . ~ ·:: : ..... 
A.,~ #; w~ •f ,• 

,.,•"-....,'.) ~~' .. ;,""-I 
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IMPORTANT RAM ADDRESSES 

: UNIQUE MODEL III 

.. _ ,?_215 [M.HB] - Same .as MMB, 430E, MODEL I. 
• • • f ~.: ;" \l: 

4216 [TIC) This byte circulatP-s from lE to 01 for each real time clock 
interrupt. 

4217 
4218 
4219 
421A 
421B 

·:421C 
~ : :· . 

- seconds. 
- minutes. 

hour. 
- year. 

<lay •. 
- month. 

. ... 

· _'. 4225 thru 4264 [COMBF] - DOS command mode input buffer. 
,· -::~ . . 

' · ,; :. 4265 thru 4266 [KIM] - Po.in ts to the terminator byte after 
· --~~· function. 

,. : ~. ~ ,. . ~ - . .,. 

·~~·-:: ~. 4267 thru 4269 [EXDB] - Same as EXDB, 4315, MODEL I. 
.. 

426A [OLC] - Same OLC, 430F, MODEL I. .. as 
. ~.. : . . .,_; ...... 

, . 
426B [OLB] Same as ·oLB, 4310, MODEL I. 
.. .. 
426C [OLA] - SAME AS OLA, 4311, MODEL I. 

: 
··' 426D AS SMO, 430C, MODEL I. [SMO] SAME 

... , .. 
426E [SMl] The following comments apply if the noted 

· ~-.~ ~IT O. 
'. '-~· BIT 1. 

. ··,.BIT 2. 
· .: \ BIT 3. 

,. BIT 4. 

Debug active. 
Libraryl/EXT is in RAM area 5200 to 68FF • 
Library2/EXT is in RAM area 5200 to 68FF. 
Library2/EXT RESTOR or SETCOM command executed. 
Libraryl/EXT DIR command executed. 

: . : BIT 5. 
;':-/f BIT 6. 

In BASIC. This bit is reset <luring CMD 0 uuuuu ... 
Type ahea<l active. 
"DO" active. :_•'.::' :;t,~. BIT . 7 • 

·<',";("-:~·;/· ;.,6-; ·~,. 

:j{.i·t 4300 thru 43FF [BUFF] System I/0 buffer. 

bit 

' : :i 
··:·T 

executing 
~ 

is set. 

'tiif ~-;·." - ~- . '. ... 
.'~.,~~-:~.:;411 thru 4412 [TOPMM] - ·sAME AS TOP~IEM, 4049 thru 404A, MODEL I. 

a DOS 

i/a;~~.::=·:=': · . , 
~\Jf~·::.4491 thru 4496 [RUPP] - The first byte is a F3 when TYPE-AHEAD is inactive, 
·>:~f'. or a O when TYPE-AHEAD is active to kP.ep the interrupts on during disk I/0 • 
. ~/~·:-;~~:.; ~!: .... 'l ... • ~ ~ ·~. • ; • .. 

'{;{{/44D2 thru 44D4 (IUS] - Insert a task in 1 of 4 slots. (33 1/3ms each). The 
-~~;~A register contains the slot number and the DE register contains the 
~;.··:~~:address of the routine. When a interrupt task is entered, all registers 
\ ·~ have been saved and the interrupts are disabled and MUST remain disabled. 
/ :',.- The HL register will be at the start of the routine upon entry. The current 
",\?:Version of MULTIDOS uses SLOT O for TYPE-AHEAD, and SLOT 3 for the spooler. 
< ;_ ·:\./: . 
'.,}: 44DS thru 44D7 [DUS] - Delete task in slot A. Uses AF, DE, and HL • 
. ~ ... ; .. ~~:..~I: 
,•-,•· . 

A,•' :·· ~ ...,...,~ 
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IMPORTANT RAM ADDRESSES 

OPTIONAL ZAPS for MULTIDOS 

(1) High spee<l mo<liflcatlons. 
speed.) 

(MULTIOOS can perform disk I/0 'in high 

"·: - . 

;,. 

MODEL I 

Most software high spee<l mo<lifications for the MODEL I require an 
output to a 1/0 port. Due to size constraints, none of the library 
commanrls have a fac i.l i ty to accomplish this task. However, MULTIDOS 
will OUT the byte in relative position FO to the PORT in relative 
position Fl located on track O sector 1. 

STD FO OCFE 0000 0504 

The above partial ZAP screen of track one, sector zero, indicates an OC 
will be output to port FE during initialization. 

MODEL III .' ~'.·. · . 
_.,, :; : \. ~.. • i . · .... ' .. ~ ~ ., ... , "~ ... 

., The MODEL III version of MULTIDOS will set bit 6 of 4210 and 
output a 1 to port SF <luring initialization. The code to accomplish 
this.is on track zero sector one from relative byte OB thru relative 
byte 18. 

HEX 00 
10 

F3ED 563A 0243 FE56 C200 0021 1042 CBF6 
CB6E 7E30 EC3E 0103 SF 

This expresse<l in assembly language is: 

MNEMONICS 
HL,4210H 
6, (HL) 
4, (HL) 

relative bytes 
OB,OC,00 
OE,OF 
10, 11 

,·. 

. . " . 

LD 
SET 
SET 
LD 
OUT 
LO 
OUT 

A, (HL) 
(OECH) ,A 

12 
13,14 · .. \,·~··\'ft 

A., 1 
(SFH) ,A 

15,16 
17, 18 

: .. \: ...... ···' 
i, ' 

. ,'· .. ,.:.> , ... : 

• :l_/~ ~J~· 
' ~· \ .. ~ ' . 

l' •, ~ 
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,,, ~: 
IMPORTANT RAM ADDRESSES 

; . 

(3) Head load <lelay. (distributed value = 04) 

Whenever MULTIOOS selects a different ,trtve, even if the motors are up 
to speed, a <lelay of 15ms occurs before an attempt is made to 
read/write to the newly selecte<l rlrlve. The amount of rlelay is in 
3.75ms (MODEL I), or 3.79ms (MODEL II[) for each unit ln relative byte 
FS on track zero sector one (MODEL I), or sector zero (MODEL III) • 
DO NOT USE ZERO! 

(4) OPEN error cod.es. (distributed values = 18, 18) 

The error co<le most application programs expect when an attempt is made 
to access a file, and the "file is not found", is 18. This error can 
occur in three distinct circumstances. l) The drivespec given does not 
contain the file, 2) the <lrivespec given is not available. or 3) the 
file was searched for and not found on all mounted drives. Error code 
18 is correct for case 1. error code 08 is correct for case 2, and 
error code lF is correct for case 3. So what! Nevertheless, for the 
purist, the correct error code can be returned. This is accomplished by 

··•;"':•· zapping the last 2 bytes in Open/DOL. Now wait a minute. OK, the last 2 
. ~-- 7.·, bytes to be loaded. The last four bytes in Open/DOL are 02, 02, 17, 4E • 

. These four_bytes are used by the system loader and are not part of the 
executed code.: ::rherefore, the bytes to zap immediately precede these 

• ~·. I, 

: .. 

four bytes. Since· the MODEL I and MODEL III versions of Open/DOL are 
different, you will have to find them yourself! Being somewhat a 
purist, the MULTIDOS files were created with an Assembler that zeroes 

,'·. · · ·:·. · all unused bytes in the last sec tor. Ah ha! They won't be that 
difficult to find after all. The first of the last two (six) bytes is 

~~}~--- the _error code returned if a drive is not available. The second of the 
last two (six) bytes is the error returned if the file was searched for 

){(i/~. :·and. ~ot found: ~urist, zap them with 08, and lF respectively. 

;,:}/''(5). Default. value for SMO. (distributed value = 0) 
~~1-;~t,;:~r~·.··· • ... _;._.:·:-:·~-- .. . . 
/~~f~fj} , If any of the high three bi ts in SMO are set, the user can have unusual 
:r.ifrr.::~:.:-.:.: filenames. However, keep in mind not all operat.lng sys terns recognize 
2-~~~~:fr\\·?.-;. the new syntax. Relative byte F7 on track zero sector one (MODEL I), or 
:: ;~:~f\,ft\-( sec tor zero (MODEL III) is loaded in to SMO during initialization. 
:. --~·,:_4.:ff,-::.:::.:, ,('~· f .· . 
\;{/ .. (6) Default response for ZAP/CMD menu. (distributed value = 43) 
;'.'[~{~!<{;;'::;:~··..: "• ::- .. . ": ",;. ,: . . •,, ~ ' . ' 
:;~~~~..;.:11/1/~ ZAP/CMD's first sec to~ in relative byte 80, contain the menu default 
~~y ... ~~.t.;., character. (This is .. the only user alterable default.) ZAP it, if you 

)r/1if{.~-~~ant! . ~ -.. · · ; :· · 

-~-f}\f(7) Default' number of file buffer areas for BASIC (distributed value =- 3) 
;;[~{P~r,.'t:i·.:· ·. · · · -· •. - . : ~ . · -~-
. ·.·: •Jff;) ::t BASIC/CMD's· first sector in relative byte 84, contain the default 
, .. :.;,;'J):~:: ... number of file buffer areas allocated during BASIC initialization. 

~: ·:{J::.1~\; Please use a number in the range of 00 and OF. A number greater than OF 
tf·.:,.;·;; :/~ will clobber part of BASIC/CMD co<le. 

/2-6 

-:~?;}\; , '' ' 
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MODEL 4 MULTIOOS 

I. GENERAL (All numbers are hexadecimal) 

., ! -~ 

<CAPS> is used to toggle between CAPS and upper/lower case. <SHIFT>O does 
NOT toggle between CAPS and upper/lower case. 

<LEFT><SHIFT><.Fi> .. c~nc~ls <LEFT><SHIFT><F2>, and <LEFT XSHIFT ><F3> 

~ ... 

<LEFTXSHIFTXF2> activates the <CLEAR>· key as an ALT key. When the 
<CLEAR> key is held down and an alpha key, A thru Z, is pressed, the value . ·, ·· 
returned will be the alpha key code plus 40. When the <CLEAR> key is held ,' ;:'. 
down and a shifted (either <SHIFT> key) alpha key is pressed, the value.:· 
returned will be the alpha key code plus 60, i.e. <ALTXC> • 83, 
<ALTXSHIFTXD> • A4. The <LEFT><SHIFTXF2> function disregards the 
·condition of the CAPS mode. 

<LEFrXSHIFTXF3> activates the <CLEAR> key as an ALT CTRL key. When the ..:-
<CLEAR> key is held down and another key is pressed (including <ENTER>, · ··:: .. · 
<BREAK>, and the arrow keys) the value returned will be the key pressed J •• 

plus 80. 1'.he <LEFT><SHIFT><F3> function recognizes the condition of · the.·~~,;-. 
CAPS mode, i.e. <ALTCTRLXC> a CJ, <ALTCTRL><SHIFTXC> • C3 - in CAPS.; ,. .. 's;;-!~'t:,J}, 
<ALTCTRLXC> • E3, <ALTCTRL><SHH'TXC> • C3 - in upper/lower case. . . ·:· ·: 
• ... •• -·~:~.; :_ .... ~ .. " ;·."'.' ~ • ,1.: ':" • • r:1".. · 

<SHIFTXRIGlIT-ARROW> only converts to the 32/40 character mode if these 
keys are presse~ when the input mode is at the first position. 

II. MEMORY MAP of Model 4 MULTIOOS (All numbers are hexadecimal) 
.. ,; ~; ' . 

o·thru 7FF inclusive is used for device I/0 handling, KEYBOARD driver, 
INTERRUPT handling, VIDEO driver, PRINTER driver, and TIMEKEEPING. 

The KEYBOARD scan routine will execute the function, then 
return with the character in the ~ register. If a 
particular key input is also.desired, then LD A with .·the 
character just before the ·1ast RET instruction. Function 
key commands/characters do NOT repeat. 



,· .~ . 

MODEL 4 MULTIDOS 

Contains 17 to indicate Version 1.7 

'·. 

~ ~ .. •, 1 • 

03 

04 Contains the VIDEO width under software control. 

-·· · .• ·=. 05 thru 07 Vector to special first positi~n keystroke when 40 is 
called. If the desired key is pressed; and a special 
function is desired, then remove (at least) the two calls .:·~!1} ~ 

'l ... ~~~ .... ~ ~ 

' .. ....... . 
t' .. ~ ~· 

.... !... .._ ..... 
... ~ ' j • 

: • .. ,1 ·: 

. ~ 08 
• I 10 

: >·.-:~--. ~~ 
. , : ~ lB 

20 
. '· -~:: 23 
· ·: : ::· 28 

·_- ,. 2B 
· . ,· 30 

'. : 33 
' .. ,· 38 

3B 
. _·· 40 

.· i 43 
. . ' 

;, ..... 41;.' ... 

from the STACK: 
POP 
POP 
POP 

HL 
HL 
QQ 

·; call to 0005 · 
;restore register 
;call to 0040 

.. 
thru OF Not used in 00S. Same function in BASIC • 
thru 12 · Vectors to PARSE under 00S, otherwise same BASIC function• 
thru 17 [GETBT] Same as MOD I/III. . , 
thru 1A Same as MOD I/III. . .. , 
thru lF .:-·. [PUTBT] Same MOD I/III • 
thru 22 Not used in OOS. Same function in BA$IC. 
thru 27. ---~· Same as MOD I/III. 
thru 2A · ·.- ·. ·overlay load vector. <BREAK> key does NOT vector herel · 
thru 2F ·: •:· ' - [GETKI] Same MOD I/III. 
thru 32 · Vector to loa~/execute DEBUG. Same as MOD I/III. 
thru 37 ·. [PUTVO] Same as MOD I/III. 
thru 3A Interrup moder. Same as MOD I/III. 
thru JP (PUTPR] Same as MOD I/III. 
thru 42 .' · ··· [LINE] Same as MOD I/III • 

. . (SUBY] 43 INC HI.. 
.· ·:. [SUBZ] 44 LD A, (HL) 
:- .. . .,_ 45 INC HI. 

46 LD H, (ITT .. ) 
47 LD L,A 

;This uses wasted 
space in MOD I/III 

::,:;. · · 48 RET 
·~ · .49 thru 4F [KWAIT] Same as MOD I/III. 
·--:-:.·~·.-! 50 thru 54 [GETSI] - Functions similar to MODEL III. 
. >;~:. 55 thru 59 ·· (PUT SO] - Fune tions similar to MO DEL II I. 

( ... ' 
·:.:':·. SA [IMAGE] - Contains contents of PORT· 84. ··;< .. t\ 5B 00 ' This byte must remain zero. 

~~,:-::"::~ SC thru SD [WHERE] - Same as 1B MOD I/III. 
·-:=t~;;ft SE & SF . . , ..... , Extension of DELAY routine at 60. 
~):>lr·:._~--~ .. . ,·· LD BC F780 to obtain a one second delay. 
:·,::--,'•,f: 1 60 thru 65 [DELAY] Same function as MOD I/III. 
-~:,i~~ 66 h 68 I . .-;-:-,'•<>, t ru NM vector. 
_:/::·-::.;~·-. 69 thru 7FF Totally different code here (SUBJECT TO CHANGE l) 
: .. Y~~~\~·::;1 .. ~-·"'.,·: ~,,~~~;._~. 4 ··~--~- • :\t=z_~OO .thru' 2FFF . :This area . is loaded/used by BASIC _and is expected to 
· ·:_:',.,,;·:, remain intact during a CMD"uuuuu". If BASIC is not being used, then this 

(* •' .J""" f f 
.~·~:,~_-:-,;.~1 ~rea i ree system RAM. 
: =-·~ ~ t~(·::~;:.:. f \ ~ •: • ~ • r-.1 

.-·. ·:< 3000 th ru 37FF is used by 00S library command DIR, by CAT, BAC KIJP, FORMAT, 
• .. ~:: ,VFU, ZAP, and BAS IC. This area is hand led as a psue<;Io-over lay area. Th is 
. > .. _.,:.area can be used, provided bit 4 of SMl (4222) is set. 00S and BASIC will 
-~_;;.· check the status of this bit and reload this area, if necessary. 
;-•~.;~·7~. 

·· __ \ '. · 3800 thru 3BFF is psuedo RAM used for dectecting key presses • 
. • : ~ . r ~. •. 
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MODEL 4 MULTIOOS 

3C00 thru 3FFF is used for VIDEO refresh RAM~ 

VIDEO ~codes. 

0-6 
7 
8 
9 
OA 
OB-OC 
OD 
OE 
OF 
10 
11 

,_Ignored. 
Beep. · 
Backspace cursor one position and erase character under cursor. 
Ignored. · ·. ". ·,. · . 
Linefeed/carriage return and erase new line. 
Ignored.···; //' , . 
Linefeed/carriage return and erase new line. 
Enable cursor character. 
Disable cursor character. 
Enable reverse video and set reverse video high bit routine. 
Reset reverse video high bit routine. 

:',,• 

'• \•', ...... •. .. . . • . 
• ,, t • \··~t 

,, ," ". 

:··. ·~;<i~· 
~' • I ;,. ; ... ·<r 

... 
~' ". 

.. ·.• . 

12 Set· all VIDEO refresh RAM from cursor position to end of frame to 
the contents in A@ (404C). 

13 
14 
15 
16 . 
17 18 .. 

19 
lA 
1B 
lC 
ID 

Position cursor to HOME position. 
Scroll VIDEO and cursor up one line; 
Swap ·space compression code with special characters. 
Swap alternate special characters with special characters. 
Set video to WIDE display. 

. Backspace cursor one position. 
~•PA4vance cursor one position • 
~ Advance cursor one line. 

Back cursor one line. 
HOME cursor, disable reverse video, and reset WIDE display.· 
Position cursor to beginning of line. . 

·"' ~ " • ,,'"\ "!' ~ 

' ...... --~~rt· 
. · .. ·. ~ 

; .. 

IE 
lF 

Set all VIDEO refresh RAM from cursor position to end of line to 20. 
Set all VIDEO refresh RAM from cursor position to end frame to 20. 

20-BF ?isplay character at current cursor position and advance cursor. 

CO-FF Display N-OCO--~~aces and advance cursor position accordingly. 
-i :. special. character mode, display character and advance cursor. 
: . ;.,._:· ,._; '. . .. :- . ' : . i': .. 

LD .. ·· A,code 
CALL PUTVO . ·. 

If in 

. . ·: .. ·-:,>;:.\· 
• ... •'·' .-.:. l~ • ,:: •, • 

- . !# ~ ·'. • : .,. 

: ; ';·/~-:·.\ .... 

·. d?~f: ._ ., .... On ·exit. A. • input and Z flag is set • 

. ·.::.:~->~}l{.·. --~ . ., -~ - ... ··. :.· .. ·· 
~. ~ • ...... ,, j 

•.' '• .~.. ' • r ' • : "':,: :~ \',' 

1 4000 thru 4009 [KEYCLJ . These bytes are used by the keyboard 

.. ~ ·-· .. .. . ~ ... '\ :-·- .... ':, 

nKEY rollover and scrath pad for KEY repeat rate. 

400A_..--[~L~~·j'• ·\: -\~~·e · ~. ~~;u/. <CLP.AR> key override if 
• .:..·. · character into buffer • 

,. - , - • • t • : • ! ~~•I ,: ....... 

..... 
: ' · ..... ~. 

,•: a 
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MODEL 4 MULTIOOS 

400B [SPOOL]~ This byte is described as follows: 

BIT 

0 

IF SET 

inhibit LINK 

IF RESET 

permit LINK 
permit un-LINK 
permit ROUTE 
permit un-ROUTE 

l 
2 
3 
4 
5 
6 
1 

inhibit un-LINK 
inhibit ROUTE 
inhibit un-ROUTE 
ROUTE to file active 

· SPOOLER active 
SPOLLER buffer full 
SPOOLER buffer has data 

ROUTE to file inactive 
SPOOLER inactive 
SPOOLER buffer not full 
SPOOLER buffer empty 

·.·._..:.· 400C [LINK]·- This byt~ is described as follows: 

:· •.. .'.BIT IF SET IF RESET 
. " ... ~ ·,t,. ~ ~- ~ 

0 . PR linked to so PR not linked to so 
l PR linked to 00 PR not linked to 00 

.~ .. . ' .... 2 00 linked to PR ' . 00 not linked to PR 
3 00 linked to so 00 not linked to so 
4 so linked to PR so not linked to PR 
5 so linked to 00 so not linked to 00 
6 PR output to SO PR output to parallel 
7 Linefeed· generated Carriage return alone 

after each Carriage return 

400D [ROUTE] - This byte is described as follows: 

,-., .. BIT 
.. ~ .. . · .. IF SET 

. . 0 PR routed to SO or file 
~--<··;. l PR routed to 00 
. ':,.,(t: 2 00 routed to PR 

00 routed to SO 
SO routed to PR or file 
SO routed to 00 
KI routed to SI 
SI routed to KI 

H .. RESET 

PR not routed 
PR not routed 
00 not routed 
00 not routed 
SO not routed 
SO not routed 
KI not routed 
SI not routed 

to so 
to 00 
to PR 
to so 
to PR 
to IX) 

to SI 
to KI 

port 

.,,·.·~:-:, .... 400E thru 400F [MEMTP J Previous TOPMEM prior to ~xecuting the current 
·~~ ::.\-.:· 11 00" file . , · 
~~ ~/~ ~?\;; • f ;_ ;_. • • • •• r • . •: ~ • ' I 

,,·;~:·::·•-; · 4010 thru 4011 [OOBUF] - Pointer to current 11 00" buffer. 
·._-:.~·~:-;}ii ~: : ,_::. :'. .; - ·:. . . . 
.. -,:-·_:_/,_4012 [NULLS] - Bits 7-3 contain the left margin, bits 2-0 contain the 

·.::·:-...:"· number of NULLS sent after a linefeed. 
1 .. _ • ·~ 

:~~4013 [DBLER] - This byte contains the primary disk I/0 error code (second 
error message), if any. This byte is reset to zero when the error is 

. :·.,, displayed or when the user is in the 00S command mode. 
; ~ ..... ~ 

· .. :!:. 4014 (TAW] - This byte goes non-zero when a drive is comming up to speed. 

~--. . . 
4 

I 
/ 

-
I 

,, '. ~.. ... ' 

I 

:) 
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MODEL 4 MULTIOOS 

4015 thru 401C [KBOCBJ - KEYBOARD OCB. 
OCB+o This byte normally contains I. 
OCB+la2 Driver address. · 
OCB+3,4 Driver address storage during route. 
OCB+5 BIT O RESERVED. 

1 RESERVED. 
2 Space compression. 
3 lowercase. 
4 key beep. · ~:.,·: 
5 blink. · · · • . '• 

• .... , ... :,.., ::..•;!
.... ..: ·, 

,. .. 

6 graphics. <LEFTXSHIFT><F2> sets this bit. • 
7 high bit set. <LEFT><SHIFT><F3> sets this bit. . · . . . · . ., ... 

OCB+6 VIDEO cursor character. · · ·· :_.~:.· ·. ' ; ·''· 
OCB+7 VIDEO scroll protect. The number of lines protected is determined 
by the highest bit set. The number of lines= N+l where bit N is set; i.e. 
Set bit 4, protect 5 lines. (protect 1 to 8 lines.) .-~~~~ 

. .. . . ~ . ' ... ,,, ·.:~.;.,.:-;. ' 
.:::.~ 401D thru 4024 [VOOCB] - VIDEO OCB. 

OCB+o This byte normally contains 7. 
OCB+l,2 Driver address. 
OCB+3,4 Refresh RAM position • 

. , . . OCB+S .. Character storage if cursor is 
· . ·.. OCB+6~:.: VIDEO column position • 

.--. · . .:~.: _ · · OCB+7:";:. ~ VIDEO row position. 
:-- ' ',• • ... .. C , ~: 0 , • =;.: ~ ~ : . . . . . 

on. 

4025 thru 402C [PROCBJ PRINTER OCB. 
OCB+o . . . This byte normally contains a 6. 
OCB+l,2 Driver address. 
OCB+3 Maximum number of printed lines per page. 
OCB+4 Line counter. 
OCB+S Maximum number of characters per line. 
OCB+6 Character counter. 
OCB+7 The number of non-pr.inted lines per page. 

•, 

402D thru 402F [TOOOSJ - Vector to indicate the 
. command, er~or or no error. 
: . . .•. '.' ,., . • ; , ... ; ... ~ i: 1·: 

completion 

~{ < : ._3;z;i~ 
'••·.·•.,\+--,...·: 

of 

·: :~tr\ 

. . . ,. ,,. 

a 00S :.: . 

4030 thru 4032 [DESS] Vectors 
~·· ~-•.. ~.-:_.t·,._ ~,: the 00S stack, 42FE, and prompting 

- BASIC, vectors to function similar 
·~·:, ·J/.{. ·., . 

to 402D after resetting Stack Pointer to ·. 
the user "Insert SYSTEM <ENTER>". If in .:.. . 
to 6CC on MOD I's. 

. > ·::.·::,\.~i/ 4033 [GRAF] - Sets the keyboard to 

... • -t .' = ~:~· . . it~ ... ·, -.... , ... · .:, ·~: '• : 
<LEFT><SHIFTXF2> mode. 

[ULIN J - Sets the keyboard to <LEFT><SHIFTXF3> mode. 
.,. . ~ - . ;.., , 

4036-thru 4039 [UFUN J Sets the keyboard to <LEFT><SHIFTXFl> mode. 
·"' .. 

403A thru 403C [SI DCB] OCB for the RS-232-C. .. 

403D thru 403F [SOOCB] OCB for the RS-232-C. 

4040 [TIC] This bytes increases by one for each real time int'errupt. 

4041 thru 4042 [BAUD] - RS-232-C default storage. <t·.·· 
\.r,. 

4043 thru 404B [TACKLJ TYPE-AHEAD key mask storage. 
,!l" 

J . ,)~iL--
J 

\-?-~f)(·: ;·· 
.... ... .. -

-



... :." •••_ .... 

_,; . 
... "}", ·,"·- ... .,: 

,-.. · ... ,·· 
' •#' 

. , ~' ': "! ~•,,. .: : . 
. . 

. ·. '\ MODEL 4 MULTIOOS 

~ ... .. . 

404C [A@) - Stores character for write to end of VIDEO when a 12 is sent to 
VIDEO routine. 

404D (B@J - BREAK KEY status. If zero, the KEYBOARD will return a zero 
when <BREAK> is pressed. 00S command modes sets this byte to a non zero 
value. 

404E thru 405C [PARSE] - Increments the HL register pair, interrogates the 
byte in HL, skips spaces and returns with the "C" flag set if numeric, "Z" 
flag set if ": 11 or o. 
405D thru 407F [OBST] is used as DEBUG scratchpad when DEBUG is active. 

4080 thru 4151 is used as BASIC scratchpad and several 00S functions. 

_ 4 llC thru 4151 is reusable scratchpad. CMD "uuuuu" saves 4080 thru 41 lB. 
~ ~, . .. ~ ......... : .. 

4152 thru 4157 is used as a mirror copy of the time and date. This area is 
updated every second. Used to recover the time and date after re-boot. 

4158 thru 41FF is used by the system to load overlays, has the LRUN -
routine, and time keeping tables. 

. ·~: 

4200 thru 4202 (EXDBJ - Debug vector. If 4200 is zero, DEBUG will not load 
when <LEFTXSHIFTXBREAK> is pressed, regardless of bit O in SMl. The 00S 
command interpreter interrogates bit O in SMl and sets 4200 accordingly. 
(If bit O is non-zero, 4200 is loaded with C3.) 

4203 thru 4205 [HOMO] VIDEO control. 
,t,~·-

: 4206 thr~ 4208 (XYRO] - VIDEO control. 

·( . .-;~;::· 4209 - RESERVED • 
. ·::":·.t:(.. .· 
·-\t.:{' 420A thru 420F [RUPP] This byte is a F3 when TYPE-AHEAD is inactive • 
.. .:":~::,;. This byte is O when TYPE-AHEAD is active to keep the interrupts on during 

-~:::.{~-~·diskette I/0. . , . 
-~\)/ .. -;;_~. . ' . •. .. : . . . . . . 

./~\:;::_- ~210 [MODUT] - This is maintained in the same function as the MODEL III. 
:·.:l~~\-.·~;,.,, ... _ . . ., . ~. ~ I 

•;_-:_at 4211 thru 4213 [PAGX] This vectors to the routine which corrects the HL 
-:~·!t~:.~ register (HL register contains the relative cursor position offset by 3COO 
·::.~!/<·- 3C0O to 437F) and updates the page bit for port 84. 

": '::· ':: ~~~.""/ .. ' ~ . . .. ... ~ .:· 

4214 - Not used.-

. :,··.,, 4215 
?._ -::-, .• 

~- 4217 
4218 
4219 
421A 
421B 

·· · 421C 

i: ... :-~.·~ 

thru 4216 [CLON] 

seconds. 
- minutes. 

hour. 
- year. 

day. 
month. 

_--. -:~ ·· Page 6 
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MODEL 4 MULTIOOS 
-, ~: • - : \: •, I 

421D [MMB] - Set to non-zero to inhibit Minidos. The 00S and BASIC command 
modes set this byte to zero. The overlay loader sets this byte to a non 
zero while. loading an overlay, and resets this byte to zero after 
completion of the overlay function. 
.. '., . ·. > 

42 lE · [OLC ·1 - Storage of overlay mask of the overlay in the overlay area 
when Hinidos_ i.~- _i,nv:oked • Minidos will reload this overlay upon exit • 

. . 
421F [OLB] - The overlay mask of the overlay in the overlay area when a new 
overlay is executed~· 

" .~ ' .,, ... , ', ! , • ,-,: o(., • 

4220 [OLA)° -_Current overlay mask. 
!he overlay mask is bits 5,3,2,1, and o. . . ' ~· 

4221 [SMO] ~ The following comments apply if the noted bit is set. 

BIT o .. 

BIT 1. 

During· file OPENing this bit will be set if the file has an 
attribute of EXEC or NONE. This bit is valid AFTER a file has. been 
OPENed. ; 

. :·. ,' 
' . ,,, ' 

,J .• •' • 

BIT 2. 
Set if LRUN, 4433, is entered. 
Ignore PASSWORDS. Reset when file is OPENed. 
Don't RAM date. Reset after file'CLOSEd. 

. . - ' - ,.,~,.. 
BIT J. 
BIT 4. Set if EXEC, 4405, is entered. 
BIT s. 
BIT 6. 
BIT 1. 

Accept 1"9$%&<>?@ in a filespec. 
Accept numbers as the first character in a filespec or extention._ 
Do not convert lowercase to uppercase. (accepts> 3D in filespec.) 

4222 [SMl] ·~ The, following comments apply if the noted bit is set. 

BIT o. Debug active. 
BIT 1. Libraryl/EXT is in RAM area 5200 to 68FF. 
BIT 2. Library2/EXT is in RAM area 5200 to 68FF. 
BIT 3. Help/EXT is in RAM area 5200 to 68FF. 
BIT 4. 3000 thru 37FF has been used. 

•• • "'!' 

BIT s. In BASIC. This bit is reset during CM D"uuuuu". 
BIT 6. Type ahead· active. 
BIT 1. "OO" active. 

. ·:• "•,·· 
:- I • 

. ; . , ...... , ..... t' :·: · . .,, : ;, ~ 

4223 thru 4224 [KIM] Points to the terminator byte after executing a 00S . 
function. · ;. , · .· 

: ' 

•• ,._ ':. . . . - ; ·-I_,·· ': .. 

4225 thru 4274 - 00S command mode input buffer. 
. ' 

4275 thru 42FD is the srstem stack area. 
-·· •' ~ ,...: . . 

42FE t~r~j2FF contain 4030. _ (Safety·valve) 
_,.. ,._.:, 

. 4300 thru 43FF is the disk I/0 BUFFER._ 

.,, .. r . 
. "!,: ~~· . ·: . 

>1 ...... 
.. ': .. ,1 .fl,, 

I -r ~ 

..... 
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MODEL 4 MULTIOOS 

4400 thru 4402 [00S] - Vector to load Command/DOL and enter the 00S command 
level. The Stack Pointer is loaded with the system stack, 42FE, and 1100" 
is checked. If 11 00 11 is active, key characters are obtained from the "OO" 
file. If a 11 00 11

• is not active, the contents of KIM, 4223 is examined to 
see if the terminator was a comma, indicating a multiple dos command. If 
the contents of KIM, 4223 is not a comma, ''MULTIDOS" is printed and the 
user can input a 00S command. 

4403 thru 4404 [Jli\TA] - Storage area for extention data. 

4405 thru 4407 [EXEC] - Vector to execute the command@ (l-lL). 

4408 (SAOOS] - Storage byte for repeat 00S commands. 

4409 thru 440C [ERROR] - Entry point to DOS error library. Error message 
is the lower 5 bits of the A register. If bit 6 is set, then the decimal 
error isinot printed. If bit 7 is set, then this routine will return to 
the caller. If bit 7 is not set, this routine will exit to 402D. 

440D thru 4410 [DEBUG] - Debugger load/execute code. 
~ . 

4411 thru 4412 [TOPMM]' - Contain the adrress of the highest available 
memory location available for DOS. BASIC temporar.ily sets this word to a 
different value during CMD "uuuuu" execution. 

4413 thru 4415 [MXLINJ - VIDEO maximum line condition. Returns .in 40Xl0 
Aa.40, D•lO; .in SOX18 A=SO, D:al8. 

4416 thru 4418 (FIXR.R] - This routine will return the corresponding refresh 
RAM location in the HL register pair when entered with B • row, and C • 
column. 

4419 thru 441B [CAT] - Obtaining DIRectory data on a mounted disk. 
Entry: 
A • not used. 

· B • function. (see below) 
C - ;ogical drive spec •. 
DE• not used. 

· HL • RAM area, if function directs to RAM. 

•~::•; -Temporary exit: (if any of bits 3,4, or 5 is set in B at entry). Call 
. ~~ again to get the balance of the directory. 

.·;.,':A<> 0 with Z set if no error. 
HL • free granules. 
BC • ? 

,, DE • ? 
\ ~ .... 

SP• free to abort reentry. 

Full exit: 

However, proper abort is put OFF in OLA, 4220. 

· A • error code if Z flag not set. 
- B • number of directory sectors read. 

C • ? 
HL • free granules. 

~~ -.: ~ DE • last RAM byte used +l, else O. 
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MODEL 4 MULTIOOS 

.. } ~' j 
"·· . 

Function: ..• 
Bit pattern· of'B 
BIT ' 

0 
l 
2 
3 
4 
5 
6 

'7 

register. 
SET 

Place files in RAM. 
Include I files • 
Include S files. 
Bits 3 - 5 are the 
lower protect area 
in lines + 3. · · 
override bits 0-5, 
and return with 
free grans in H.L. 
Return with error 
in A register. 

RESET 
Display to VIDEO. 

Display error at 
current cursor position.· 

The A register contains the error, regardless of bit 7. 

~ . . . . . .. .. 

.. ...... ·: 

When the directory information is directed to RAM, the format is: 8 bytes··: 
disk name,· 8 bytes disk date, then 10 bytes for each file padded to the~~~. 
righ~ with spaces. . ! , ·•:.:; -: 

,•~• \,;:•• J •• ... :-~{.: r ,i, " • ' I'.' ~" ,.- t •--~•t,;,•, 
,· .. '. 441C thru 441E [FILK] - DE =-> FCB (20 bytes), HL •> file spec. FILK 
.. ·. • transfers the filespec from (HL} to (DE). Case conversion will be in ... 

accordance to the bits in SM0. 

'· · .441F [VERB] 
·- ,,• -. ; 

: ': \.: 
•,' 

This byte contains the LSB of the WRITE routine. 

. : 
-:: . ' 

• : • ~ I- • 

. \ : .. 

. ' ••. 

. .. ,. ; .. .. ~ .... 

, ,: \ 
·.•· ' 

....... 
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MODEL 4 MULTIDOS 

File control block (FCB). 20 contiguous bytes of RAM designated by the 
·· user.· Before open, the FCB has the filespec left justified, terminated 

._ .. with an OD or 03. After· open the FCB is defined as follows: 

' FCB+OO: 
BIT 7 Set to indicate an open file. 

·-~ BIT O Set forces CLOSE to write a new DIREC. This bit is set whenever a 
write is made to the file. 

. . . :. "';,., 

FBC+-01: 
BIT 7 Set if the file opened has a LRL <> 0, or byte I/0 performed. 
BIT 6 Set by POSN (i.e. RANOOM I/0 in BASIC). Having this bit set 

retain the EOF on close, unless the file is extended. 
BIT 5 Set if the buffer does not contain the current sector. 
BIT 4 Set if the buffer contents have been changed. 
BITS 2-0 Access password level. 

~ . . tr.--: : \ '.,. ~ .. 
: FCB+-02: . Only used by BASIC during OPEN"O", or OPEN"E"·• 

l --- . ·:·.. 'I-:; .•. -.• 

will 

· FCB+-03 and FCB+-04: Buffer address for reads or writes. 
HL when INIT or OPEN is executed • 

Initially set to 
.. .-! 

·~ 
PNR. Position in Next Record (NRN - FCB+-OA and FCB+-OB) 

FCB+-06: The drive number. 
1 •• - • ~' ,, • 

FCB+-07: DIREC position code. 

.':,.FCB+-08: PER. Position in ~nding Record. (ERN 

·. ·· > FCB+-09: LRL. Logical Record Length • 

FC B+oc and FC B+o D) 

.. ,, ,,. 

;-_· ~, FCB+-OA and FC B+-OB: NRN. Next record number • 

Ending record number. 

(actually one LESS than) 

(true) 
. ::· •• • J. .. • , ;. 

.i ·,-:.t· FCB+oc and FCB+-0D: ERN. 
J C:?:_'i.. . . . 

~-~~ FCB+-OE and FCB+-OF: A copy of DIREC+l6 
' .. :. :~ .. 

and DIR EC+ l 7. 

)/f~_<\·_ 
· ... _.The balance of the FCB 

clusters. 
FCB+lO thru FCB+lF contain data in 4 byte 

thru FCB+l3:. 
~ .. " . 

First two bytes are the total granules prior, the next 
byte is the starting cylinder for this extent, and the 
last byte contains the relative granule (bits 7,6,5) 
and the number of contiguous granules less one (bits 
4,3,2, 1,0) •. 

, . ,.FCB+l4 thru FCB+l7, FCB+l8 thru FCB+lB, and R::B+lC thru FCB+lF: Are the 
· :· ·"' same as FCB+lO thru FCB+l3. 

,. 

: : -·- Several of 
__ ; _goes awry • 

.. • .. ;.•.,itf'.: 

... 
the following entry points will return an error if something 

This is indicated with "A =- error". No error if "Z" flag set. 

. \\}420 thru 4422 [INIT] - DE a> FCB (with filespec), HL •> 100 byte buffer. 
. ·, .. 

<:,~. Page 10 
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MODEL 4 MULTIOOS 
. .. ~ . ~ .. 

/:':::,_:; ·:· .. ·. ·· ·.·~ INIT calls OPEN, 4424, to see if the file exists. If the file exists a 
·'•+~~.' ~·-- ~,·.... ,., . return to the caller is made. Otherwise, the file is created with the 

logical record length set to the contents of the B register, then the file 
is ope·ned and the "C" flag is set. A • error • 

. . 
·' 4423 [NO~] - Drive selected scratchpad. 

.. ··~ , . · ,_:, 4424 thru 4426 [OPEN] - DE =-> FCB (with filespec), HL • > 100 byte buffer. 

l \ ,::-.. "<, . : . ~~~ac:~1:~~! t~~e Drr:J ot~~=
1
~ii!sp~~e anii~~?~~omt~he°r~;gi!~:r, LRk 

1! 
• • ! •· ••. ; ·· .. •. -~ • • • • •• error. · 

,.--•~::,•• !•'•.,,,, ; ... _,"; •: ~J• • ~w•;••• ... •. 

l ~·_. ·.' ·_' ,.-- : · · 4427 · [PORT] - A mirror image of the floppy diskette command. This byte is 
'·- , :·~·. · ..... lnterrogated by MEMDISK, and HARD DISK drivers • , 

l ,.,,• 

. . 
.. -~ .. 4428 thru 442A [CLOSE J - DE n> FCB 

· · · · _:" write to the f ilespec, if necessary, 
. ·'( Mandatory after a write to a file. A ·~ :; .. : ,· ... ·. . . 

· ···· ·. 4_42B [OOING] - This byte contains the 

(opened). CLOSE completes the last 
updates the DIREC and dates the file • 
• err_or. 

nesting level of "OO" activity. 

.: , ·.•t:<· 442C- thru 442E [KILL] - DE •> FCB (opened). KILL deallocates all. granules 
. •· ... ,. .'.-. ~- ·.<( assigned to the filespec A .. error. 

l ~: · .:.~-:":-_:-\:::-t~·4,42F: ·c~~ I - Drive numb~r for logical drivespec_ during file OPENing._ .... - . 
. . 

~--:·:"-.•~ _:_/: ~-:;/•; .• 'fu?: t~r:! ~;;~r ~LOAD) - DE ~>FCB (filespec), LOAD places the f ilespec into 

I 

I 
) 
] · ... 

J 
- ;:,:' . 

I < ·. 
.... ·. • ... 

.. 
-.,.":•: ,,1 

, . '. .: : r 
·4433 thru 4435 [LRUN) - DE•> FCB (filespec). LRUN calls LOAD, and pushes 
the entry point. A return is executed if the file has an attribute of EXEC· 

·. or NON~ else if DEBUG is active, LRUN will execute DEBUG. A• error. 
, • ~ i ~ i • 

4436 thru 4438 [READ) - DE•> FCB (opened). If the LRL • 0, READ reads a 
physical record into the contents of FCB+3 and FCB+4. If the LRL <> O, 

· READ transfers a LRL number of bytes from FCB+3 and FCB+4 to (HL), reading 
a physica~ record into FCB+3 and FCB+4 as necessary. A • error. . , 

"4i3;l-~h,ru,:4·4.3B [WRITE] - DE•> FCB (opened). If the LRL • O, WRITE writ~s/ ... •:, 
. one physical record from the contents of FCB+3 and FCB+4. If the LRL <> O, 

WRITE transfers a LRL number of bytes from the (HL) to the contents of 
.. ,:. ·; F~B+3 and FCB+4, ~riting a physical record if necessary. A • error. 

.·~ '\ .. ,~ ... ~.,=~~>'·Ji '"! .. . " . ! " .... 

• • 1 

·. 443C. thru 443E [VERF] - DE 1:11> FCB (opened). VERF calls WRITE then rereads - . 
.. . . the se~tor for parity,_ if a write to disk occurred. A • error.· 

·~,.:~::>:-:-~- .. ~ !~,,,:,. ...... ··,: .. ~; .:: . ·. ; 

443F thru.4441 [POBOF] DE•> FCB (opened). POBOF sets the FCB to the 
· status· of a just opened file - position zero. A• error. 

4442 thru 4444 [POSN] -DE•> FCB 
logical record in the BC register. 

(opened). POSN sets 
A • error. 

4445 thru 444 7 [BC KSP] DE •> FCB (opened). BCKSP 
logical record less than the FCB has. A • erroJ:". 

1,:;.,•.; 

the 

sets 

FCB to the 

.. .. 
the FCB one 

. . ~ : : 
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MODEL 4 MULTIOOS 

· .. : 4448 thru 444A [POEOF] - DE •> FCB (opened). POEOF sets the FCB at the end 
~--.:~ ~ of file. POEOF should return the error lC. 

444B thru 444c· [DEXt] - Jump relative to DEXT. 
,. 

· 444D thru 444E [FUNCJ - FUNC contains the current overlay entry point. 
". t ... . . ... 

.. . . • 444F thru 4450 [FORCE] - FORCE points to the 4 byte test for floppy I/0 
···, ·· error "record not found". If the first two bytes are changed to 18 and 02 

·. ·respectively, then automatic density recognition is defeated. . ...··.. .. . . 
. 4451 thru 4453 [DIVID] - DIVID divides the contents in the HL register by 

· · · ·· the cont~nts in A register, leaving the quotient in the HL register and the 
. ·_•,: . remainder in' the A register •.. If the A is zero on entry, HL returns FFFF. . . 

4454 thru 4455 [PARAm] - Jump relative to PARAM. 

4456 thru 4458 (REVEC J - Jumps. to a modified_ overlay loader entr~ point • 
• I •• 

... ; ~459 thru 445B [ITS IN J 
1
- Exit point of modified overlay loader • 

. 445C thru 445D [PUNCH] - Points to address of the 10 byte table 
the code· re turned for the "ENTER", "CLEAR", "BREAK", 
"SPACE-BAR". 

which 
arrows, 

has 
and 

445E thru 4460 [DSTAT] - Returns the status of the logical drive in the C 
register. The "Z" flag will be reset if no disk, the "Z" flag will be set 
if disk mounted, and the "C" flag will be set if write protected. 

4461 thru 4463 [JKL] - fumps entire VIDEO refresh RAM to the address in the 
PROCB+l ~nd PROCB~2, converti~g non-ASCII charactrers to periods. 

, -.~~-_4464 ·~th~ 4466 [CEOF] IX =>FCB (opened). CEOF returns with the 
... HL • NRN, C • PNR. If the FCB is positioned at the EOF, A = lC. If the 

· · : '· FCB is positioned beyond the EOF, A = 1D. If the FCB is less than the EOF, 
_:: :.~. - o • .. :·~ .. - :, ·. ·_.·:. ·~·· .· .· :· ; ·. ~· .: . 

4 '\ :,: f •• "• • -. ,. • • • • • ,: • I •• ·• 

~:··._4467 thru 4469 [VOD] - HL =>message. VOD is the general message display 
:: .. /· routine. VOD outputs a byte to PUTVO, 33, until it encounters a 03, or OD 

·. ;_::',terminator. Only the OD terminator is sent to PUTVO. The HL register· is 
. :., · positioned one byte after the terminator character • 

. :-::/~-~6A. th~u 446C [PR;] ~ ~- :,.>~~~~a~~-.-.··PRT is similar VOD, except the output 
'. is PUTPR, 3B, instead of _PUTVO, 33 •.. · 

' "'··.: 
. . . 446D thru 446F [GTIMEJ ~ HL •> 8 byte buffer. GTIME returns the current 

'..;. • .. ; RAM time in the format hh:mm:ss. On exit, HL is one position after the 8 
. . : . byte buff er, DE 0 > [TIC], BC • 003A. 
" r ~ :••/~: . " - ,. - .. • • 

4470 thru 4472 [GDATEJ - HL 111 > 8 byte buffer. GDATE returns the current 
· :·. RAM date in the format mm/dd/yy. On exit, HL is one position after the 8 
•.:,, byte buffer, DE ... > hour, BC • 002F. 

_;:: ~ · 4473. thru 4475 [DEXT] - DE ,....> FCB (filespec). HL 111> extention. DEXT puts 
· ;: : ... extent ion in filespec if filespec does not have ·an extention. 
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MODEL 4 MULTIOOS 

4·4 76 thru 44 78 [PARAM J DE •> parameter list. PARAM interrogates the 
parameter list and sets the addresses accordingly. A parameter list 
consi~ts of six character phrases, padded to the right with spaces if 
necessary, followed by a two byte address, and terminated with a zero. 

4479 thru 447B [OOTIT] - The FORMS routine will call this address when the 
software indicates the form is at the top of page. OOTIT points to a 
return instruction when MULTIOOS is loaded. The user can place titles on 
printouts by using this sample program. 

402DH -
4049H ;MODEL I ADDRESS, USE 4411H FOR MODEL III 
4479H 

. i • I 

00001 T0OOS 
00002 T0PMM · 
00003 OOTIT 
00,004 PRT 
00005 

EQU 
EQU 
EQU 
EQU 
ORG 
LD 
LD 
DEC 
LD 
JP :: 

446AH 
OFCOOH 
HL,MYCDE 
(DOTIT+l) , HL 
m., 

.. ~ • .: . ·- - '' ,,. 

• Z..-r... ..:. : , • -' .. • ... • :~ 
. ,~- -- . 

. :~~ '. :- . " . 
•. ~~A:•:?~-: .. ,..: ~ 

, ., , ...... 
.: .... 

• - ... f ,;; • - .. '. 

) . 

00006 START 
00007 
00008 •'. · .. 
00009 .... 
00010 .. · •:, ·, 
00011 MYCDE 
00012 

- 00013 
00014·:,_ . 
00015· . ·.· .. 
00016 
00017 MITIT 
00018 '·'· .... , 
00019 

EXX 
LD 
CALL 
OR • 
EXX. 
RET 
DEFM 
DEFB 
END 

(TOPMM)° ,HL 
TOOOS 

;ARBITRARY ADD~ESS 

;PROTECTS ROUTINE t .. ': • : •• ~ 

;MULTIOOS OOESN'T USE ALT REGS. 
,"t ... ,.• .. ' 

.. _,. .. ~ 

HL,MYTIT 
PRT 
A 

;CALL ITSELF (SAFE BECAUSE OF 
;MUST RETURN A NON ZERO 
;PUT 'EM BACK 
;BACK TO CALLER 

'THIS 
ODH 
START 

IS MY WORK' 

EXX) 

.- ·.,,.··,.! 

) ' ·. ~ 447C thru 4483 [ADRQJ If floppy, ADRQ loads OCT+o with the contents of 
; · ~~ the A register, then sets OCT+6, OCT+7, OCT+8, and tCT+9, in accordance 

'·. 

) 
,l C .. with OCT+o • .. ·-::··:· ~ ·h:·- "':. 

·. i,:: :~ ~_:,"- ~ 4497 .. th~: 44Io; [LWAIT 1 - This routine will load the floppy disk control{~-~~:,.~ .... 
· · : with the contents of the A register, then wait approx. 30 micro seconds. · .. · 

,. ., .. ,'! 

44Al thru 44AA [FPOS) IX a> FCB. FPOS returns the ERN in the m.,·. , J· , .. _ register, and the PER in the A register. --. /: ~-

/ ~·:/; ... ~~-~·,.; 44AB thru 44C8 [SEEK] - D • track, E • ·sector, C • logical drive. SEEK · • 

J 
:·~ .... -~:::~,.-· . : · .. ; :::: will position the. floppy disk R/W head over the desired track. · ·1· · 

;[}.'; i':, / \/)/· 4·4~\j ,;'~-~~ · 44C ~ . nioTON j. ~- -Fl~p py. ~ ~s k d r ~ ve se 1 ec t, and motor turn ~n·-; · •·· · ·· " . · '.,· · '· 

J 
.. 

. ·( "j!· .~'. ~ ·. 
\...:···,:;; -: .. : : .: : .. 
. .., .. · 

J . ·:-... 
, . 

. .. 
~ ...... , 

I 
. ~..,,.. " 
. ~ . ~ ... . 
~ .. _ .... . 

J 
J 

_.!""W• 

44CC thru 44CE [GRDUMJ · - Dumps entire VIDEO refresh RAM to the address in 
the PROCB+l and PROCB+2, including graphic characters. 

" :' .. - ... 

44CF thru 44Dl [ZZZZ J - A call to ZZZZ prints "Insert SYSTEM <ENTER>", . and 
waits for the <ENTER> key pressed, then returns. :. :· ._ 

44D2 thru 44D4 [IUS J - Insert a task in l of 8 slots. (numbered O thru ·n. 
The "A" register contains the slot number and the DE register contains the 
address of the routine. When a interrupt task is entered, the AF, BC, DE, 
and HL register pairs have been saved and the interrupts are disabled and 

...-:-·" 
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MODEL 4 MULTIOOS 

•· .. 

. . MUST remain disabled. The "HL" · register will be at the start of the 
· .. routine upon entry. The current version of MULTIOOS uses SLOT O for the 

clock. SLOT l for TYPE-AHEAD, SLOT 2 for utilities, and SLOT 3 for the 
· spooler • 

. ~: 44D5 thru 44D7 [DUS] - Delete task in slot A. Uses AF t DE, and HL • 

_ 44D8 thru 44D9 [LNKTO) - Contains address for LINK control. 

441:k\ [GTOCC] •· Position IY register to the OCT in the C register• 

44DB thru 44D0 [GTOCT] - Position IY register to the OCT in the A register. 

44DE thru 44EO [READV] - D a track, Ea sector, C • logical drive. READV 
· checks the sector for readibility. A• error. 

44El thru 44E3 [READS] - D = track, E-• sector, C • logical drive, m.. • 100 
byte buffer. RE.A.OS transfers the sector data into (HL). A• error. 

44E4 thru· 44E7 [WRITS] - D = track, E m sector, C • logical driVE!, lil.. • 100 
byte buffer. WR.ITS transfers the data in (HL) to the sector. A~ error. 

44E8 thru 44EA [DIRRD] DIRRD issues a READS specifically looking for a 
DELETED DATA MARK (Dll1). DIRRD returns if a DlM sector is read, otherwise 
DIRRD will read physical track zero, physical sector zero, relative byte 
two. and update OCT+) with this byte (directory cylinder), then reads the 
new TRACK, same sector. If the new track, same sector does not return a 
DIM, DIRRD will try "P" density l t if "P" density doesn't return a DDM, 
DIRRD will try "P" density2. If still a DOM isn't found, DDIRD will return 
an error of 11. A• error. 

44EB thru 44ED [DIRWT] - Same as WRITS, except issues Olli. A q error. 

·: ··.-: 44EE thru 44FO [RDIRP] - On entry, the B register contains the DIREC 
t '·.' position code, and the C register contains the logical drive number. The 
(~~'. DIREC position code is a bit pattern loaded into FCB+7 when a file is 
. ":_·.~.-···opened. (The DI REC code is the ONLY way the system knows where to put any 

-=:>:;'new information; i.e. CLOSE. Thls is why you should NEVER change diskettes 
.~:,:;/after a file is opened, and will remain open until close is called even if 
·-t!~·NOTHING was written to the file. CLOSE simply checks the information in the 
,/;~)\_.FCB with the .data in the DIREC, if CLOSE f.inds a difference, CLOSE will 
. -·:/./',.~write the data in the FCB to the DIREC whose position code is in FCB+7.) 
·-~,;"::~ Bits 7 t 6, and 5 contain the relative offset in the sector. Bits 4, 3, 2, 
?r':'.~~-1, and O contain the relative directory FILE sector. If a directory starts 

·\~-~~;~ ·on physical sector O, then sector 2 is relative directory file sector O • 
. ; ·.-= .. :. RDIRP will return with the HL register pointing to the register B position 
- ,,.'.' code DIREC, in the I/0 buffer. A• error. 

,.. , .... : .. t"' • • ' ·1 • 

,: 44Fl thru 44F3 [WDIRPJ - On entry, the B register contains the DIREC 
.. ·· position code, the C register contains the logical drive number, and the 

.~~·:·.information is in BUFF. WDIRP will exit with HL => BUFF. A • error • 
. -. •. i ~ .. 

--: : -~, 44F4 thru 44F6 [USRF J D • track, E • sector, C • logical drive, 
' .. ~ :. HL • buffer, and the A register contains the FCB ·code. USRF accepts any of 

:-/ .. _ .. , the read sector, write sector, or write track commands. A • error. 
. ~",.r'"/._;l::,: ., ... 

. . ;/,!,1:..:.. . 
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MODEL 4 MULTIDOS 

44F7 thru 44F9 [GETDT] On entry, c·- logical drive. On exit the D 
register will contain the contents of OCT+3 for the C register OCT. 

44FA thru 44FC [MODE] - Called by CLOSE to see if any data has not been 
written to the file. 

44FD thru 44FF [OPESAJ - Checks for DE•> FCB opened; If open saves BC, 
DE, HL, IX, and IY registers, IX re turned =-> FCB •. 

4500 thru 457F [OCTSJ Eight drive contr~l tables. 

· OCT+-00:. The main control byte cont~ining the configuration infomation. 
,. 

Floppy bit pattern: . ,..... .. 
BIT O Step rate LSB. 
BIT l Step rate MSB. .. 
BIT 2 If set - Double step cylinders with a single step command. 
BIT 3 If set - Perform a 1.8 to 1 division+ l to read NEWOOS/80. 
BIT 4 If set Perform a 1. 8 to 1 division to read NEWOOS/80 MOD III. 
BIT 5 . If set Double sided diskettes are treated as two volume • 
BIT 6 If set 8" floppy, otherwise 5 1/4" floppy. ·· :: · 
BIT -·, 7 If set Double density media, otherwise single density. . -· • 

; . Hard disk bit pattern: MEMDISK bit pattern:· 
N/A 

7. 

. ,· .. ,, 

;~ " : ' ......... ,_ 
.. ~ ,·. . .. 

. : ; 

"". ~· " -· 

,.- .... BIT :..0 
BIT l 
BIT 2 
BIT 3 
BIT 4 
BIT 5 
BIT 6 
BIT 7 . . 

Step rate LSB. 
Step rate. 
Step rate. 
Step rate MSB. 
SET TO ONE. 
SET TO ZERO. 
SET TO ONE. 
SET TO ZERO. 

N/A 
N/A 
N/A 

SET TO ONE 
SET TO ZERO 
SET TO ONE 
SET TO ONE • 

OCT+-01: (NIL is indicated by having ALL bits set.) 

BIT 
-BIT 

.: BIT 
BIT 
BIT 

. ,, ... 
0 Physical drive LSB. 
l . , Physical drive. 
2 Physical drive MSB. 
3 MEMDISK. 

,· r , .. BIT~· 
4 Set to one indicates HARD/MEMORY. ·A zero indicates floppy.· 
5 1 . Indicate format pattern is logged. (no update to tCT+-06-0F) 

. BIT. 6 ~· . Set to one to indicate software write protect • 
Brr· 7 .. Set to zero to indicate drive in system • 

. ' ... . . : 

OCT+-02: Number of heads per volume. 1 to 127. Floppies will also have the 
high ~it. set to indicate a two head one volume format. 

OCT+-03: The directory cylinder. This byte is obtained from cylinder 
sector zero, relative byte two. 

zero, 

OCT+-04: The current cylinder where the head was positioned when this drive· 
was LAST accesed and another drive is selected. This byte ls NOT where the 
head is, if this drive is selected. The Disk Controller contains the value 
where the head is located when this drive is being accesed. 

1; .... 

., .. 
Page 15 .' _· 



s.. OCT+-05: 

OCT+-06: 

OCT+-07: 

OCT+-08: 

OCT+-09: 

· • .,. t • 

.... 

MODEL 4 MULTIDOS 

Dynamic head number selected. 

The number of sectors per granule. 

The number of granules per cylinder. 

The number of sectors per track. 

The number of directory file sectors on the first surface. 

OCT+oA: 

OCT-tOB: 

OCT+oc: 

The most significant byte for the number of sectors per cylinder. 

The' least significant byte for the number of sectors per cylinder. 

The most significant byte for the cylinder offset. 

OCT+-0D: The least significant byte for the cylinder offset. 

OCT-tOE: · The head offset. 

OCT+-OF: Not assigned.· 

OCT+-OA thru OCT+oF are not used by floppies. 

For floppies, OCT+-06 thru OCT+o8 are updated each time the OOS must invoke 
automatic data recognition. The default values are: 

OCT+-06 OCT+-07 OCT+-08 OCT+-09 
5" SD/SS 5 2 10 8 
5" SD/DS 5 4 10 8 
5" DD/SS 6 3 18 16 
5" DD/DS 6 6 18 16 
8 II SD/SS 8 2 16 14 
8" SD/OS 8 4 16 14 
8" DD/SS 10 3 30 28 
8" DD/DS 10 6 30 28 

•. 
• -j 

- l A user can establish other values to read a special format pattern 
'\. ...... : ~. placing the respective values in the OCT and set bit 5 of OCT+ol. 

EXAMPLE: NEWOOS/80 PDRIVE setting with TC=80, SPT=36, GPL=8, and DDGA~. 

" ".-~. :~-: 
' ' .\.~ •• » 

·r .... • 

: .... 
... 

.. -'· ~. 

OCT+-00 a lOOllOxxB 
... OCT+-02 a 10000010B 

OCT+-06 :a 5 (" •••• there are still 5 sector_s per granule."). 
OCT+-07 m 8 (GPL) 
OCT+-08 a 18 (SPT/2, NEWDIOS/80 double sided diskette one volume) 
OCT+o9 ~ 28 (DDGA * 5 - 2, 5 • OCT+-06, 2 cl GAT + l HIT) 

4580 thru 4CFF contain the code for the balance of DOS functions. 

4EOO thru -SlFF is the overlay area. 
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Model 4 & Max-80 BASIC 

III. BASIC (All numbers are decimal unless suffixed with an H) 

When editing a line the <RIGHT-ARROW> moves the cursor 
<SPACE-BAR>. The <E>xit functio9 has been deleted. 

The REFERENCE utility is invoked with the "@" key. 

one space as the 

Under BASIC shorthand the user can backspace to use the single keystroke 
commands. ([<SHIFT>)up-arrow, (<SHIFT>]down-arrow, comma, period, and 
slash) .. :, .. .. :. • , .. 

Single letter commands. ' 

A [nJ[ ,ml at n (default 10) 

'. ::.·· ·· .. · C 

Auto line numbering starting 
incrementing by m (defaul 10) 
Continue program execution after STOP. ~< · ·. D[nJ[-m] 

; .. ,/ l .. ,._, :.- . 
• ,. ~ . .,,_ • l 

.9 .,'. •" ,'\" 

E[nl .. ... ~~-I .. , . 
K"program · . 
L [nl[-m] · 
L"program 
Mn ,m_. ".'~: .. ,.•. · · 

Delete lines from n to m. (Changed to have similar 
syntax to LIST. m does not have to be an existing line; 
however, at least one line should be between n and m.) 
Edit linen. (Default current line) 
Insert. Invokes (psuedo) A .+1,1 
Remove program 

• -· ... 

, ) - •• # ~ 

.,,,, .. . . ~"'· 

.Nn,m '. · · 
P(n] . ·_. ,·. 
R [q) ..... , 
R , -....- .. 

R"program 
S "program 

List lines from n tom 
Load program 
Move linen tom 
Duplicated linen at m 
List page of lines from n (defaults current line) 
Run program starting at line q (see note) 
Run program starting at the first line 
Load and run program 
Save program 

The period ".".·may be used for n or m to represent the current line. 

NOTE: --~(- line 
1 
number or a mandatory space lABEL"label" (RUN LABEL"OOGGY") 

,. ••, - Jt', !~:..,t;'i~~ I ~ ~ 

TRON has 7 a·dditional functions when followed by the numbers 1 ··- 7. 

J ... t~:r , , ~-' , ~g~ f_~~:~~ ;/~:~: !~i~~=r~pper right corne·r of display, 

: · .~.:·.-' :: · ·· .·;·. -'. _,. TR~~ 2 • display the BASIC statement in the lower left corner BEFORE it · is 

J 
,.'_~f,\:,·.<j_'_'._·.:.< ,;·. TRON 3 -~ :l~~~;e~;ep with delay, Delay is controlled via <CTRL><D> to 

·.· ,, increase delay, and <CTRLXF> to decrease delay._ (need <CTRXS> 
· ·· · · between each delay change - see below) ... , 

TRON 4 • single step llne. 

TRON 6 ~ ·single step off. · · . ,.r _ 

, ,. 

., . 

:. 

J 
TRON 5 • single step instruction. 

·.:·=-·-: :·:· •· TRON 7 • display erroneous statement. . . ..-.... 

J -
... , ;. .. ~ ~ .":':. 

I -/, .. ·, 
.: f. ~.,.. " 6 

J 
.. ,, 
... ·. : :·, ·-~ .... 

.. ' .... \ ',~'. , .. 1> 

_I 
',l 

' .... "" ,, - .. J' 

C.:. 
- t, • 

Once TRON is envoked, <CTRL><Q> thru <CTRL><W> will modify a TRON from 
TRON l to TRON 7 respectively; Le. <CTRL><S> will m<?__dify a TRON 2 to be 
TRON 2 and TRON 3. A <CTRLXV> will remove a TRON 2. 

TRON or TRON O and TRON ·1 are mutually exclusive~-, 
TRON 4 and TRON 5 are mutually exclusive. 

,...., . : 
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Model 4 & Max-80 BASIC 

CMD functions 

B "Soft" disable of "BREAK" key. 
C Invoke "SPACE COMPRESSION" utility. 
D Invoke debug. 
E Interrogate last disk related error 
P Invoke "PAC KER" UTILITY. 
Q Dual/single dimension string sort. 
S Exit BASIC. 
U Invoke "UNPACKER" utility. 
V Display active scalar variables. 
X Invoke "REM REMOVER" utility. 

after BASIC initialized. 

' . ;., 

CMD "uuuuu" requires a minimum of 6080 free bytes to execute. 

If less than 6080 bytes are free, then the message 

ignored! 

will be displayed and a return to the next statement, (if any), will occur. 

KEYWORD changes 

CLF..AR - Clears all variables, closes all OPENed files, resets execution 
pointer, nullifies all FOR-NEXT loops, and GOSUBS; resets ON ERROR/STOP 
GOTOs, resets all variables to their default type, and activates the 
<BREAK> key. 

CLEAR nnnnn - (nnnnn = 0 to 32767, -32768 to -1) Changes the amount 
space allowed for string storage, and nullifies all FOR-NEXT loops 
GOSUBs. Although nnnnn can be less than - 32768, a number much less 

· -25000 will produce an "Out of Memory" error. 

of 
and 

than 

ON STOP GOTO line number/"label" - This command will deactivate the <BREAK> 
key in a user input mode, and cause a branch to line number/"label" if the 
<BREAK> key is pressed during pr~gram execution. 

~,. GOTO "label" 
. GOSUB "label" 

, ~ ··, RESTORE line number/"label" 
·. ON ERROR GOTO "label'' 

. · ON n GOTO/GOSUB "label"/line number;"label"/line number,etc ••• 
,·.·•:>RESUME "label" 

/ 

. . ~" . ~ 

. ... 

! : 

- I 
• I 

I' • j 

·.,,,, 

iJ 

< ·; .. IF-THEN-ELSE "label" 
:· ... RUN LABEL "label". 

>, :° • .·:.;, • l. 

.,:~ _,; -,. A LJ 
···\ ~·:.,,'. ,. ... 

.'. CLS val Homes the cursor and sets all of video refresh RAM to value of 
.. :· ... val ( 0 to 255 ) • · 

· .. ~ :-,. 
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Model 4 & Max-80 BASIC 

Keywords removed from BASIC. 

AUTO - USE A 
CLOAD NOT USED 
CONT USEC 
CSAVE - NOT USED 
DELETE 
EDIT 
SYSTEM , 

Keywords 

LABEL 
EXIT 

SORT 
IND{ 

ERASE 
ZERO 

.. ·•. LPOS .. " l\ 

HEX$ 

BIN$ 

'CALL 
WPEEK 

USED 
USE E 
NOT USED 
USE REM 

added to BASIC. 
. . . 

LABEL "label" - defines current line as being "label". 
EXIT line number/"label" - satisfies FOR-NEXT loop without FOR ·•· 
parameter reaching limit. 
SORT var(O) - single dimension array.sort. (will add later). 
PRINT IND{n) - prints n spaces from current cursor position. (n --: ---··. 
0 to 255) . ,.~·.:_~-t .. ~; 
ERASE var(O) - removes var array from RAM. (CMD"L"var(O) - vl.6) 
ZERO var(O) - sets all elements in var array to zero if numeric 
or null if string. (CMD"K"var(O) vl.6) 
LPOS(O) - returns the position of the printer under software 
control. 
HEX$(integar val) - returns a 4 character string equivalent to 
integer val. 
BIN$(integer val) - returns a 16 character string equivalent to 
integer val. 
CALL integer val - executes code to located at integer val.·. 
WPEEK(integer val) - returns the WORD located at integer val. 

• - ~ :· "u' ' ' 
. ~ ... 

-· 

• • ·,f 

... 

... 

... ~, ~ 
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· · . · EXAMPLES of new BASIC commands. 

PROBLEM: To obtain the hexadecimal equivalent in a RAM location. 

OLD 

NEW 

20 DEFINT A-Z 
30 H$• "Ol23456789ABCDEF". 
40 X=- PEEK(N) 
50 Y- PEEK(N+l) 

-60 Ll=- INT (X/16) 
70 L2• X-Ll*l6 . , 
80 Ml• INT (Y/16) 
90 M2• Y-Ml*l6 

100 A$=-MID$(H$,Ml+l,l)+MID$(H$,M2+1,l)+MID$(H$,Ll+l,l)+MID$(H$, 
.. 

. " 

10 A$•HEX$ (WPEEK(N)) 

•,"• •• 

·' PROBLEM; Pre~aturely exit a for-next loop. 

OLD 

NEW 

I• 
• • ~ • • j' 

200 FOR X• 1 TON 
210 IF A$ (X)• "MATCH" THEN Y=X:X=N: NEXT: GOTO 400 
220 NEXT X ·-... 
400 PRINT A$(Y) 

200 FOR X•l TON 
210 IF A$ (X)=-"MATCH" THEN EXIT 400 
220 NEXT X 

400 PRINT A$ (X) 

L2+1, 1) 

. programs are being developed, it is easier to use LABEL's to define 
·~:. ~various routines, than to assign and remember specific line numbers. 
:/t~~-<:~: 

,:.',/"·'.·_Rules: 

'• 

l. LABEL must be the first statement in a line. 
2. The "label" referenced must match in character length and case. 
J. Any character other than O and 34 is permitted. 

" ...... 

, ... 60 IF A$•"RuTHEN GOSUB"NEW BOARD" 
~~~~-_::::-· •• more program lines · 

··) <-· 480 LABEL"NEW BOARD" 
:.?i.:~ 
·'.~.-_~·:;~he labels may be removed after a program is developed via the use of the 
~- . .,·"*"command. This command invokes RESOLVE/BOL and replaces references to 
;;'_ · ~, labels with line numbers. The LABEL "label" is removed from each line. 

". "I • ~ 

' " . .:. ; .. :. ~ : 

.# !::.~ :~ .. '.· 
. . .. ~, --. ~ 

.. ''J: . 

. . ~·:·:· ~age 20 
.(• . 

... .. -;.\ ·:·' . 

~ /~~:1·~~.~ ~-:~ 
.. "'r~.,~t ~, :, .. _ ··· .. ·-:.·.·. 
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7 ·. ,•,,:/· : · · :'·. · PROBLEM:· Limit/control an input to a numeric variable. 
--..,,ll\--::...,,'""4::.,,.,.._, ... ~ "_ ... ·.··-""'"'-.. .:..;;"~,i• 

l 
;: . " 7 : · .. -~ . 

;,, .... ~ , : . ' ' .. ~ .. 

l. . ~ .. : :-.,:' . , .. 
.;. ,. .... 

.... •. ..... . ... , 

.;, ,_ 

":., .. . " ",. 

" 1' .. ~ 

,,: ~. . . 

l 
) 

OLD: Varies.with the limits of the acceptable input characters. 

NEW: 10 CLEAR 
20 CLS 
30 AC$ • "012345" 
•• menu printed here with 5 options 
80 INPUT @ 704, 1, 95, US ING A$, "SELECTION 

SYNTAX: · '· 

"; s 

INPUT@pos, [ I ]len, char, [NOT] [USINGexp$], ["prompt"; ] varu 

LINEINPUT'@pos, [#] len, char, [NOT] (USING exp$], ["prompt";] var$ 
. ' 

INPUT lcol, row, [#) len, char, [NOT] [USING exp$], ("prompt";] varu 

,LINEINPUT!col~row, (/l]len,char, [NOT] [USINGe_xp$], ["prompt''; ]var$ 

~-.,, ._, •• -: #~ ·, : , 

SYMBOL, > .... MEANING 

@pos .... ·:_._" Specifies exactly - in terms of Video Display positions - where 
· :~f:.:;, the INPUT prompt or INPUT field - if no prompt, will begin 

~~ printing. Integer expression between O and 1023 (64Xl6), or 0 
4•. • and 1919 (80X24). 

!col,rov 

, . . ,_ 

: .. : ~ .. 
• :, ... ;,.,, : J 

Specifies exactly which column (col), and which row the INPUT 
prompt or INPUT field if no prompt, will begin printing. 
Integer expressions between O and 63 for "col", and Oto 15 for 
"row" (64Xl6), or between O and 79 for "col", and O to 23 for 
"row" (80X24). 

' .. ~ "'·~~ ~ 

.. \~6:·;·\:,::_ ·: :.·.~_·;• ./ ·. : .\ ,< 
0
Specifies automatic <ENTER> when INPUT field is full. 

l -::. :;~ :·,~./ : : ··' .· :-·:· len .: :~ . This is the length of the INPUT field. Integer expression 
.,..,i-.,>:j~. · • ·., .. \ ·• · · ·•' .: between 1 and 255. 
-?::;V~.=.4: .-' ·,._,_>_ :. :< · .. ~-:.; > ~- ··. ; . ·: . ·•. 

.. ".) 

J :··.·:.:.-:; __ ,. _-'·. ~ ;..J. · char ···t · T
2
h
55

is• i(Tsheth
8

ee field character. Integer expression between 1 and 
- _ are Video "POKE" values not "PRINT" values). ·· • 

;t{t} :} ·:·. NOT __ • , Mask reject indicator. (see below) · ... < · ;:._._·;·;.:. 
I ·.,· ~ · · . . .. USING Mask indicator• (see below) ··:/~' ";· 

...... 
:· .. ':i.;..""~ •.-

] 

.·•;. J . , 
. .. ) .. - . ~ .. ) ...... . ,,..-· . (· 

-

.. _:~ ,-. 

.J 
I . : .' .. ·. . . ·,y· .. ·. -~ 

J •,• 
· ... • 

J 

exp$ 
-· . 

String expression representing the mask characters. 
... . ........ 

•• • ';. .,,,¼ - :! 
-~ USING exp$• Only use characters in exp$. 

NOT USING exp$~ Do not use any characters in exp$. 

"prompt"; The. optional prompt message • 

varu 

var$ 

Numeric or string variable, or numeric/string variable list. 

A single string variable. 

-~ ~ . ~ . ... ; 
·.,•' 
: ~ .. 
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BASIC' s CMD"command" FUNCTION 

The function of CMD"command" i.n SUPERBASIC i.s to execute a /CMD f lle from 
BASIC· then return to BASIC with the resident program intact. The original 
concept (idea) of CMD"commanrl" was provided to the TRS-80 world by the 
author of NEWOOS. Othet' than MODEL I and MOD.EL III TRS DOS, the other new 
operating systems provide a quasi-equivalent function with their BASICs • 
The authors of the popular operating systems - DOSPLUS, LDOS, MULTIOOS, and 
NEWOOS/80 - did not talk to each other and did not come close in the method 
the CMD"command" function is invoked. Since we are not experts on the 
other operating systems, we cannot fully describe how their CMD"command" 
function works. Although we are registered users of each· of these 
operating systems, we do not know if they have or will make a change in the 
CMD"command" code. Nevertheless, we will briefly describe the known 
differences in the CMD"command" functions for the MODEL I and MODEL III 
versions of LOOS, OOSPLUS, MULTIOOS, and NfillOOS/80. 

LOOS: 

--
.. . ..... 

~ ... . ". \: 

00S PLUS: 

The BASIC CMD"command" checks if about 4K of free memory is 
available, then modifies the @ABORT vector (4030H), the @EXIT 
vector (402DH), and the @ERROR vector (4409H) with code to 
return to LBASIC when LBASIC and the user program is pushed into 
higher memory. Next TOPMEM is modified to one byte less than 
used for LBASIC and the user program storage, then the "command" 
is executed. 

The BASIC CMD"command" is executed directly without regard for 
memory usage. Since the BASIC with OOSPLUS resides at 5700H and 
above, this is not a problem with programs that execute in the 
area of 5200H to 56FFH. All of the LIBRARY commands wi 
OOSPLUS execute below 5700H. This requires ZERO memory free! 

MULTI DOS: The BAS IC CMD"command" checks if about 6K of free memory is 
available, then pushes SUPERBASIC and the user program into 
higher memory, modifies the @EXIT vector (402DH) with code to 
return to SUPERBASIC (in high memory). Next TOPNEM is modified 
to one byte less than used for SUPERBASIC and the user program 
storage, then the "command" is executed. 

NEWOOS/80: The BASIC CMD"command" tries to execute the "command" with 
MINI-00S. If MINI-DOS can execute the "command", then ZERO 
memory is required and execution is very fast. If MINI-00S . 
cannot perform the "command", then BASIC checks to see if about 
9K of free memory is available, computes a checksum on th~ 
memory used by BASIC and the user program, moves the STACK 
POINTER to 70FFH, then executes- the "command". After the 
"command".is complete, BASIC makes a checksum on the ruemory used 
by BASIC and the user program. If the checksum is different, i• 

then BASIC performs a re-boot. 

Where there is reference to memory availability, if insufficient memory is 
available, LOOS and NEWOOS/80 will abort with an "Out of memory 11 error 
message, but HULTIDOS will print "ignored" then continue with the next 
statement. 
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BASIC' s CMD"command" FUNCTION 

In applications where BASIC is requested to load a machine language program 
into high memory, setting HIGH$ (4049H/404AH - MODEL I, or 4411H/4412H -
HODEL III) prior to entry into BASIC would solve the ,problem. Since BASIC 
has its own highest memory available pointer and OOS does not need this 
area protected, this request can be honored after the user has entered 
BASIC. 

EXAMPLE: User machine code routine will reside between F014H and FFFFH. 

*****THINKING***** 

Required: 1) Move the stack pointer out of the way. 
2) POKE BASIC's high memory pointer. 
3) Reset the balance of the pointers. 

Known: 1) The BASIC high memory pointer is at 40BlH. 
2) The stack pointer will move with CLEARn. 
3) CLEAR resets all pointers. 

The values to POKE will be in two byte form - the least significant digit 
to 40B1H (16561), and the most significant digit to 40B2H (16562). 

Printing &H40B1 gives us 16561. 
Printing &HF014 gives us -4076. 
Printing &HFO gives us 240. 
Printing &Hl4-1 gives us 19. 

***** Now that we have gathered our thoughts***** 

10 CLEAR 4200' Greater than 4076 
20 POKE 16561, 19 ' LSD 
30 POKE 16562, 240 'MSD 
40 CLEAR' Reset ALL pointers 

When the user exits from BASIC, the 00S HIGH$ will be where it was prior to 
entering BASIC. 
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l_:: {; .· '_i\<; ),\ .. :, \ . ,.· USING MULTIDOS WITH OTHER PROGRAMS 
~• I 

LAZY WRITER - The "4 + 3" version, an 80 character version that runs 
~;.~ .. , on a Model III DOS, will not work with Model 4 MULTIDOS. A fix is 
,:::::) . available from AlphaBit Communications. This problem should not be 

. .. present in Lazy Writer's purchased after 1/85. If you have a problem, 

I , ; . send your original Lazy Writer disk back, along with a $5.00 handling 
:· · fee, and you'll receive the fixed version in the mail. If you don't 

~t..:--·::.,,.,,;.-. want to senq your disk back, you can order the fix by phone; there's I ~, an extra charge of $3.00 for the disk. 

OTHER 80 CHARACTER PROGRAMS - If you have an 80 character program that 
runs on A MODEL III DOS, it may not work with Model 4 MULTIDOS. The 

... , program may set a bit that switches in the hardware ROM. There is no • · . 
. :: .. ;• ._ status byte in the Model II I DOS to tell you to reflect the condition 

·of the I/0 port that controls the screen and the ROM. Model 4 
· · .· MULTI DOS does provide an image of the screen port controller at 05AH •.. / 

Additional information is available to programmers who need it to·. 
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F .ROJ\/.r David Welsh 

Subject -
Wild card DIR feature: 

04/11/85 

In version 1. 71 for the Model I, III, 4, and Max-80; the wild card feature 
of ~DIR has been enhanced lo provide a "not" feature or a negative wild 
card. If you use a - sign in front the filename lo be match, it will not 
show any filenames that match, For example, DIR -*/CMD , will not. show 
any files ending in "/CMD". 

MEMDISK on the Model 4 and Max-80 Mullidos: 

Since this manual was printed, there has been an enhancement lo 
MBMDISK in the Model 4 (80/64) version and the Max-80 version. If you 
type MEMDISK without a drive number, MBMDISK will automatically 
become drive O and all the system files and BASIC will be copied lo it. 
Not everybody wants BASIC in the MEMDISK, so MEMDISK (S) has been 
added. MEMDISK (SJ will copy only the system files lo the MEMDISK. 
With MEMDISK {SJ, you don't have to kill BASIC and its overlays from 
the MEMDISK in order lo have enough room lo copy in programs like 
Lazy Writer that use memory overlays and would therefore benefit from 
being in MEMDISK. 

MEMDISK (SYS) or MEMDISK (SYSTEM) can be used instead of MEMDISK 
(S). 

We thought it would also be nice if you could recover a MEMDISK a.ft.er 
leaving it with MEMDISK (X) or after a system reboot, so Vernon gave 
us MEMDISK (R), which recovers a MEMDISK that aready exists alter a 
reboot or MEMDISK (X). (But please remember that nothing can recbver 
a MEMDISK if the computer has been turned off!) 

MEMDISK (OUT) or MEMDISK (OFF) or MEMDISK (REMOVE) can be used 
instead of MEMDISK (X). MEMDISK (REC) or MEMDISK (RCOVBR) can be 
used instead of MEMDISK (RJ. 

These changes in MEMDISK make the operation of the DOS smoother than 
ever. I frequently have my disked AUTO lo a DO file that sets up the 
MEMDISK the way I want. The extra boot time pays off in lightening 
fast, quiet operations that can include having data disks in both of my 
two physical drives. 

David Welsh 
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05/03/85 

Making a ONE VOLCME, JJOUBLE-SIOE.D system diskette 

When we first issued 1.7 Multidos, we said that it could handle a 
dual-sided ·diskette as one volume. We didn 1 t say that you could make a 
system diskette into a dual···sided, one volume system diskette. Many people 
thought that they could do this by CONFIGing drive 1 to dual-sided. one 
volume and making a BACKUP of the system diskette. But system files have 
to be in certain places on the diskette for the DOS to work co~rectly and 
BACKUP won't put them there. VFU won't either unless they already exist in 
the directory. 

By popular demand, we have added a program that creates a correct directory 
for a dual-side one volume diskette. This program is called TS/CMD or 
TD/CMD or T3/CMD or T4/CMD or 1M/CMD; depending on which version of the DOS 
we are dealing with. By following the instructions below. you can create a 
One Volume. Double-sided system diskette, if you have dual-sided drives. 
This program is only supposed to work with an unaltered BACKUP of the 
MASTER system diskette. 

If you don't have dual-sided drives, you c.:an kill this program from your 
working diskette using VFU. Leave it on your MASTER. Who knows, you might 
want to buy dual-sided drives. 

Read manual before attempting to use these instructions. Everything in 
italics is an example of what you would type after the MULTIDOS prompt. 

The dual-sided SYSTEM diskette created by this procedure becomes the MASTER 
system disk and can be backed up to make more dual-sided, one volume SYSTEM 
disks. 

Procedure for creating a dual-sided, single volume MULTIDOS system diskette 
using the directory skeleton utility: 

MODEL I - Single density, or Double density. 

1. Make a backup of the system diskette ( single side, single volllllle). 
2. Config a drive (V=2) sic. that is NOT logical zero. 

CONFIG :1 (V=2) 

: 0' Phy = 0, 5" Floppy, double density, 
one sided, one volume, step rate:.: 30 ms. 

: 1' Phy = 1, 5" Floppy, double density, 
two sided, two volume, step rate= 30 ms. 

:2, Phy = 2, 5" Floppy, double density, 
one sided, one volume, step rate= 30 ms. 

: 3, Nil 
: 4, Nil 
: 5, Nil 
: 6, Nil 
: 7, Nil 

(more) 
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Making a ONE VOLl.HK, JXJCIBLB-SIDKD system disk 

3. Format side 1 (FORMAT :d') of the backup diskette in the drive used for 
step three (Single density for single density, or double density for 
double density). 

JVRl,/AT :l' 

4. Config the drive (SI=2). 

CONFIG : 1 (SI=2} 

:O, Phy= O, 5" Floppy, double density, 
one sided, one volume, step rate= 30 mS 

:1, Phy= 1, 5" Floppy, double density, 
two sided, one volume, step rate= 30 mS. 

: 2, 
: 3, Nil 
:4, Nil 
: 5, Nil 
: 6, Nil 
: 7, Nil 

5. Type TS for Single density, or TD for Double density on this diskette. 
The TS or TD program will ask for the drive number of the disk to be 
SYSGENed to one volume dual-sided. 

6. VFU % all files except DIR/SYS and SYSRESiSYS (Use the "O" option). 
Here is an example (the directory of your disk will be different): 

MULTIDOS 
rw.i-
Versatile File Utility - 8.1 (c) C. E. C. 1985 

Press Action 
"C" Copy 
"E" Execute 
"H" Hard copy 
"M" Move 
"P" Purge 

Choice C 
Condition (A/C/D/E/0/S)? 0 
Press "S" for selective, or "T" for total. T 
Include "INVISIBLE" files? Y 
Include "SYSTEM" files? Y 
Source drive? 0 Destination drive? 1 

(more) 

r .1 . 
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Drive 0 
Disk 
Allocate/DOL 
Error/DOL 
Open/DOL 

Making a ONE YOLCME, JJOllBLE-SIOBD system diskette 

- MULTIDOS 
Close/DOL 
Help/EXT 

- 02/16/84, 29 free grans. 
Command/DOL DIR/SYS 
Libraryl/EXT Library2/EXT 

Press back arrow to select or "ENTER" if ,done.-
Press "A" 'to abort, "ENTER" to execute, or "R" to repeat. 

Don't forget the% sign after VFU! 

7. ZAP the OCT - TRACK (CYLINDER) O, SECTOR 6. (see below) 

MODEL III, MODEL 4, and MAX-80 

.The procedure for the Model III,4 and Max-80 is simpler. 

1. Config a drive (SI=2) - NOT logical zero. 
2. Format a diskette in the drive used for step one. 

Debug/DOL 
Minidos/DOL 

3. Perform T3 - MODEL III, or T4 - MODEL 4, or 1M - MAX-80 on this 
diskette. 

4. 
5. 

VFU % all files except DIR/SYS ( Use the "O" option). 
ZAP the OCT - TRACK (CYLINDER) 0, SECTOR 6. 

MULTIDOS 
ZAP 
Easy ZAP - Version 2.4 - (c) C. E. C. 1985. 

C = Copy sectors. 
D = Disk sectors. 
F = File sectors. 
M = Memory. 
T = Track format. 
V = Verify. 
X = Fix directory. 

-Choice 0 
-Drive number ( 0 to 7) J 
-Cylinder number ( 0 to 255/0FFH) 0 
-Sector number ( 0 to 255/0FFH) 6 

(more) 
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Making a ONE VOLCNE, DOUBLE-SIDED system disk 

ZAP this byte. Change the 01 to 82. 
I I 
I I 

HEX 00 8300 8211 0000 0606 1210 0000 0000 0000 ••••••••••.••••• 
10 8301 8211 1100 0606 1210 0000 0000 0000 •••••••....••••• 
20 8302 8211 1100 0606 1210 0000 0000 0000 •••••........•.• 

DRV 30 8303 8211 1100 0606 1210 0000 0000 0000 .•.•••••••••.••. 
1 40 OOFF 0000 0000 0000 0000 0000 0000 0000 ••..•••.••••.••• 

50 OOFF 0000 0000 0000 0000 0000 0000 0000 .•••..•..•..••.• 
60 OOFF 0000 0000 0000 0000 0000 0000 0000 .•.....•.•..•... 

TRK 70 OOFF 0000 0000 0000 0000 0000 0000 0000 .........•..•.•• 
000 80 0000 0000 0000 0000 CDDC 45E5 D5FD 7EOO .......••. E ••• ~. 
OOH 90 CB5F 282E F5FD 6E08 AF67 8230 0124 2D20 ._( ... n .. g.0.$-

AO F955 6Fl9 3El2 5FFD CB02 7E28 0187 CD78 .Uo.>._ ..• ~( ••• x 
SEC BO 0455 BB38 0693 213C 46CB E65F FlCB 6720 .U.8 .. !<F •. _ .. g 
006 CO 0114 CB57 21ED 37F5 2804 CB22 CB06 2C7B ... W!.7.( .. " .. ,{ 
06H DO 2F77 2C7A 2F77 FlF6 18D1 ElC9 E5C5 2123 /w,z/w •••.•.•. !# 

EO 4479 E607 47A9 4F7E 70B8 F521 ED37 2811 Dy .. a.o~p .• !.7(. 
STD FO CD83 467E 2FFD 7704 78CD 8346 FD7E 042F .. F~/.w.x .. F.-./ 

Press "ENTER" to update, "BREAK" to abort, or"@" to see buffer. 
-Drive number ( 0 to 7) 

Typical TRACK O, SECTOR 6 
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NOTE to MODEL I Single Density customers. The Single Density version of 
MULTIDOS comes on a double-sided "flippy disk". A flippy is like two disks in 
one and either side can be read by a sinlge sided drive. Just turn it over. 

Both sides contain the operating system, but neither side has a full set of 
utilities. Everything that the 1.7 version of MULTIDOS provides will not fit on 
a Single Density diskette. We suggest you BACKUP both sides. Read the manual, 
then make up your working disks with only those utilities that you will be using 
most. The others can always be used as needed from another disk. VFU makes 
customizing your working disk easy. 

Here is side 1 of the SINGLE DENSITY 1.71 MULTIDOS. Files that only appear on 
this are in bold italic: 

1 MULTIDOS 02/11/85 35 log 35 phy cyls 0 grans 0.00 K 
Filename Date Eof Lrl Lrec Seg Grans 

Allocate/DOL S 
BACKUP/CMD I 
BASIC/CMD I 
BBASIC/CMD I 
CAT/CMIJ P 
COPY/CMD I 
CREF/BOL S 
Close/DOLS 
Command/DOLS 
OBIJ' IX/CMD 
OOT/CYJJ 
DIR/SYS S 
Debug/DOLS 
EDIT/BOL S 
ERROR/BOL S 
Error/DOLS 
FORMAT/CMD I 
GH/Q4lfJ 
Libraryl/EXT S 
Library2/EXT S 
MFH/CMD P 
HEYJJISK/CHD 
Minidos/D01 S 
Open/DOLS 
PACK/BOL S 
PRT/CMD 
RENUM/BOL S 
RS/a,JJJ p 
SPOOL/CHO 
SYSRES/SYS S 
TAPE/Ql,//J 
UNPACK/BOL S 
UTIL/BOL S 
VFU/CMD P 
ZAP/CMD P 

02/16/85 
02/04/85 
03/30/85 
03/30/85 
02/17/85 
02/17/85 
11/13/84 
01/27/85 
12/27/84 
02/17/85 
07/13/84 
02/11/85 
08/22/84 
05/25/84 
07/07/84 
02/17/85 
02/17/85 
07/25/84 
02/17/85 
02/19/85 
07/13/84 
01/11/85 
02/17/85 
01/21/85 
06/30/84 
12/27/84 
11/13/84 
06/30/84 
12/27/84 
02/11/85 
07/13/84 
11/13/84 
02/17/85 
02/17/85 
02/17/85 

3/7 
17/17 
16/25 
22/64 

9/203 
4/255 
4/252 
3/78 
5/0 
2/221 
4/32 

10/0 
4/246 
5/0 
4/210 
4/107 

14/247 
1/3 

21/206 
22/105 

1/195 
3/198 
4/254 
4/144 
4/229 
3/210 
5/0 
4/227 
4/172 

20/0 
7/68 
5/0 
4/176 

17/107 
31/210 

256 
256 
256 
256 
256 
256 
256 
256 
256 
256 
256 
256 
256 
256 
256 
256 
256 
256 
256 
~56 
256 
256 
256 
256 
256 
256 
256 
256 
256 
256 
256 
256 
256 
256 
256 

4 
18 
17 
23 
10 
5 

1 
5 
3 
.'i 

10 
5 
5 
5 
5 

15 
2 

23 
2 
4 
5 
5 
5 
4 
5 
li 
fj 

20 
8 
5 
5 

18 
32 

1 
L 
l 
1 
1 
l 
l 
l 
l 
l 
l 
l 
1 
l 
l 
l 
l 
1 
l 
1 
1 
1 
1 
l 
1 
1 
l 
1 
1 
l 
l 
l 
l 
1 
l 

1 
4 
ti 
5 
·> 

"" 
1 
l 
l 
l 
1 
1 
2 
l 
1 
l 
1 
3 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
4 
2 
1 
l 
4 
7 
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Here is side 2 of the MULTIDOS MODEL I SINGLE DENSITY 1. 71. Files that only 
appear on this are in bold italic: 

l MULTIDOS 02/11/85 35 log 35 phy cyls 0 grans 0.00 K 
Filename Date Eof Lrl Lrec Se~ Grans 

Allocate/DOL S 02/16/85 3/7 256 4 l l 
BACKUP/CMD I 02/04/85 17/17 256 18 l 4 
BASIC/Ct-ID I 03/30/85 16/25 256 17 1 4 
BBASIC/CMD 03/30/85 22/64 256 23 3 5 
CDill/CHD 02/17/85 2/255 256 3 1 1 
COPY /Cl-ID I 02/17/85 4/255 256 5 1 l 
CREF/BOL S 11/13/84 4/252 256 5 1 1 
Close/DOLS 01/27/85 3/78 256 4 1 l 
Command/DOLS 12/27/84 5/0 256 5 l 1 
DIR/SYS S 02/11/85 10/0 256 10 1 2 
Debug/D01 S 08/22/84 4/246 256 5 l 1 i 

EDIT/801 S 05/25/84 5/0 256 5 1 1 . I 
ERROR/BOL S 07/07/84 4/210 256 5 l I 
Error/DOLS 02/17/85 4/107 256 5 1 1 - l 
FHAP/a,fJJ 02/17/85 4/241 256 5 1 1 l FORM.AT /Cl-ID I 02/17/85 14/247 256 15 J 3 
HELP/Q'tf/J 09/24/84 23/95 256 24 l 5 
LO/CHD 11/17/84 8/209 256 9 1 2 -. l 
Libraryl/EXT S 02/17/85 21/206 256 22 l 5 J 
Library2/EXT S 02/19/85 22/105 256 23 l 5 
Minidos/D01 S 02/17/85 4/254 256 5 1 1 
Open/DOLS 01/21/85 4/144 256 5 1 I 
PACK/BOL S 06/30/84 4/229 256 5 L 1 
RENUM/BOL S 11/13/84 5/0 256 5 1 1 

J SYSRES/SYS S 02/11/85 20/0 256 20 l 4 
TS/Ql,/JJ 04/10/85 11/44 256 12 I 3 
UNPACK/BOL S 11/13/84 5/0 256 5 l l 
UTIL/BOL S 02/17/85 4/176 256 5 l 1 I VFU/C~ID 02/17/85 17 /107 256 18 l 4 
ZAP/CMD 02/17/85 31/210 256 32 2 7 
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SUPERBASIC 

REFERENCE Cross reference variables, and integers up to 9999999. 

;[p)[[#]xxx]<ENTER) 

.P = listing <lirective. If p = "'*" the reference listing is to 
the rlisplay. If p = "$" the the reference listing is to 
the printer and the display. 

xxx • Referenc~ target: 
(1) A one or two character variable name without 

a type suffix. 
(2) An integer oumh1H whlch may be a line number 

or a value used .in the program. 
(3) A key word if preceded by a# symbol. 

Option (1) lists all line numbers which contain the variable specified. 
Option (2) lists all line numbers and other references to the integer 
specified. Option (3) lists all line numbers which contain the key word. 
After a reference target has been established, the reference lines will be 
displayed sequentially, with each ad<litional press of<;> alone. 

If the p option is used with a xxx target, a reference listing will be 
produced starting with the target and proceeding in ascending order. Use of 
the p option without a xxx target, results in a reference listing of all 
integer numbers and variables. If the reference listing is requested in the 
form .. ; p*li<ENTER)", a listing of key words will be produced. The key word 
listing is produced in the order BASIC "tokenizes" (converts to compi;essed 
storage) the key •vards. This is not alphabetical order. 

To pause during a reference listing, press shift@. To resume the listing, 
press any key. To abort the reference listing, press <BREAK). 

EXAMPLES: 

;*(ENTER) 

All integer and variable references are d'isplayed on the screen. 

;K(ENTER) 

All references to the variable "K 0 are displayed on the screen. 

;$G(ENTER) 

All variable starting with "G" and continuing through "ZZ" will 
have their references directed to the video and line printer. 

; IIPRINT(ENTER.> ~ 

All line numbers which contain the key word "PRINT" will 
be displayed on the screen. 

;$/l(ENTER) 

All key words will have thelr references directed to the video and 
line printer. ., 
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