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Execculion Parameters:
— ON/OFF Switch
- F\;nction/Dirchional Keys Assignment

Keyboard Layout

|

— Usage Message

Interrupt Support for:

— Print Screen

— Video Services

— Equipment—List

— Cassette (inop return)

— Keyboard Services (with scan codes)

— Printer Services — Parallel & Serjal
DOS/BASIC level PC key assignments
Print Scrcen Key

Only 3K Memory Residént Program

INT 05h
INT 10h
INT 11h
INT 15h
INT 16h
INT 17h
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The CLONE provides a subsct level of compalibility with an IBM &
Compatible PC's (PC) ROM BIOS services rclating to Video,
Keyboard, Printer I/O and other functions. ‘

The Video Secrvices ate implemented via Interrupt 10 hex and are

performed using the NEC 7220 Graphic Chip wilthin the Decision

Mate V (DMV). Not all service functions have been implemented;
refer to the VIDEO SERVICES for specilic details.

The Keyboard Services of the DMV, via Interrupt 16 hex, are
enhanced to support PC scan code return values. A revised keyboard
mapping, optionally installed . by the CLONE, provides Tull
Functional/Directional keys simulation at the DOS/BASIC levels. In
addition, a PrtSc key that provides a CRT Screen dump to the
printer is simulated at both the Kcyboard Service and DOS level
using the Shift "*’" key on the numeric key pad. Not all PC keys are
available; specifically, the Alt alpha/numeric kcys are not emulated.

The Printer Services are implemented via Interrupt 17 hex and
support  the K210 Centronics—Interface and the [K212/K801
Serial=Interface Modules. The normal PC implementalion supports
only a Parallel interface as LPTx; the CLONE simulates the parallel
interface for the K212/K801, thercby needing no changes to programs
requiring parallel printer usage.

The functions of Equipment Check (Interrupt 11 hex) and Cassctle
(Interrupt 15 hex) are implemented to return simulated stalus

values.

The PrtSc key Is implemented via the additlon of Interrupt 05 hex,
Print Screen Service. ‘

IDM 1o & registored \rndemark of International Duslaeer NMachiner, Corp,

DMV 1¢ » cegletared ttndemark of NCR Corp.

Copytlght O 1906 D.A.Noger

o Read Vidco Mode

C O SISRVICIS C(

o Set Video Mode y All =00

— Perform Clear Screen only

o Sct Cursor Size All = o1l
— Support Cursor display ON/OFF
— Sizes for raster lines 0 — 7 .
6 Set Cursor Position Al = 021
‘ — Within Page 0 only
' o Read Cursor Positlon Al = 031
o Scroll Window UP : All = O6GL
o Scroll Window DOWN ‘ AH = 07h
o Read Character and Attribute : "AH = 08h
o Write Character and Attribute | All = 09h
o Write Character AIl = 0Ah’
o Write Character as TTY AH = OEh
AH = OFh

80x25 black and white text; value 02

' —or—

' 80x25 Color text; value 03

The others services and video paging have yet to be implemented.

Copyright O 1988 DA Nager
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o WORDPERFECT 4.1 & 4.2; SSI Software, Inc.

o WORDSTAR — Relcase 4: MicroPro Int. Corp.
(except WORD FINDER; Microlytics, Inc.)

o NORTON UTILITIES 3.10; Peter Norton Computing, Inc.
— NU, TS, etc. ' - ’

o SIDEWAYS 2.0 & 3.0; Funk Soltware, Inc.
o XTREE 2.00; Exccutive System, In;:.

o PRINT I\’IASTER; Unison World, Inc.

(non—graphic mode only)

- o CED - DOS Command Editor 1.0; C. J. Dunford

Cepyright © 1088 D A.Neger

GENERAL COMPATIBILITY (

The general compatibility of a program written for the PC and its
successful exccution under the CLONE is affected greatly by the use
and/or access of data via direct port level 1/O. The various adapter
boards and support circuits of the PC may be addressed via direct
port I/O.” This practice is normally used for status verification:
and/or special PC feature implementation. The assignment of the
port addresscs varics even between the PC models and are much
different and/or non—existent in the DMV.

The conflict of address assignments and usage between the DMV and
the PC cause different failure indications, depending on the DMV
hardware interface configuration. Known conflicts are the DMV and
the PC differcnces in programs using sound and interrupt controller
programming. These types of programs may cause the printer to slew
continuously or to hang the machine. The most common symptum
is the latter. '

For programs which allow configuration options, try turning off
sound. For video options, try specifying ones that have snow or
flicker and, if available, use a ROM BIOS interface.

Copyright © 1986 D.A Roger
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Programs which use only ROM BIOS Video Services, Interrupt 10

hex, for output to the CRT and which do not use Graphic Mode
operations are functional under the CLONE,

Programs wishing to oblain maximum performance on a PC have
gone to using direct movement of display data Lo the vidco RAM.
The video RAM on the DMV is not directly accessible, so there is
no simulation. Programs that use this technique to avoid 'flicker’ or
'snow’ on the CRT directly access the video controller status port. A
check is made for the presence of bit 0 or 3 to be on, which
indicates that access to videco RAM at that time will not cause

interference,
The following is the assembler code normally used for this test:

the dx register will be loaded with 03DA hex

st_ck: in .al, dx [EC ;hex object
test al, O1h A8 01
jnz st ck 75 I'B

As you can sce [rom the above code example, it is an endless loop
waiting for bit 0 to come on. When this lype of code is execuled on
the DMV, the system will be hung and the only reccourse is the
reset the machine.

Using the DEBUG command, a scarch can be made of the lest
program looking for the above binary code scquence. The above
specific example has been found to present in scveral programs.

An cxample DEBUG scarch would be:

3 0 xxoxx EC A8 01 XXXX = program sizc

Copyrleht O 1088 D A Noger
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The PC to DMV key mapping is the same with the exception of:

0

Altefnatc FO1 — F10 mapped to Shift F11 — F20

Special Keys
— Shilt TAB

- END
- INS
- i’gDn

Numeric Pad

= PgUp
— BREAK
. — DEL

PrtSc

- F15

- F16 Cntl END — Catl Fyr
- F17

— F18 Cntl PgDn — Catl F1:-
- F19 . Cntl PgUp — Cntl Frt
- F20

— CLR key

- Shift ™

- Shift/Cntl Numbers equate to PC Directional Keys

DOS Command Line Edit Support

— Copy 1 char

Copy to
Dup
Skip to

- F11
- F12
- F13
- Fl4

Cepyright © 1948 D A Rogqer
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Programs “wrilten for the PC normally use ROM BIOS Keyboard
Services, Interrupt 16 hex, for access lo the keyboard. The two
service functions of reading characters, AII = 00 — rcad character;
All = 01 — Character ready, return in the AIl register (auxiliary
byte) the assigned scan code for the specilic key depressed and in
the AL register (main byte) is its actual assigned ASCII code hex
value.  The group of spccial keys on the PC have a fixed ASCII
code hex value of zero (00) and the scan code (auxiliary byle) is
uscd to identify which specific spccial key was depressed.

When using DOS/BASIC level keyboard access routines, the rcturn
values are somewhat diffcrent. These routines relurn  a  single
character equal to the ASCII code hex value for the key. For the
special keys, a return of zero (00) indicates a sccond character is
available to identify the specific key depressed.

The CLONE support both of the above access methods. The optional
activate parameter of 'I"" will install the DOS/BASIC level key code
values using the DMV keyboard programming cscape sequences. The
Interrupt 16 keyboard return values are unalfccled by this parameter
and always return appropriate AII/AL values.

Normal first—=time ecxecution of the CLONE nced not specily
DOS/BASIC level activate parameter. A subsequent reactivation of
the CLONE with the 'I' parameter option will reprogram the DMV
keyboard. The state of all DMV programmable keys will be saved
before the CLONE starts keyboard re—programming. Upon
de—activation of the CLONE a restore the original keys values will
be made. Not all programmable keys are aflected, refer to the
keyboard layout screen for the specific keys.

For DOS Command Line Edit support four DMV function kecys are
optionally programmed (' parameler option) lor your convenicnce:

1. Copy 1 Flil
2. Copy to r12
3. Copy Fi3
4. Skip to Fid

Copyright © 1086 D.A.Noger

usage

AC

aramelers.

¥

L. First—time Usage message, CLONE execution w/no p

l cLone - v = ~ i
er R.XX (C) Copyrioht 1906 Ly D.Nn.Roger; N, RIGITS RESERVID ]

—

Statust  The CLOME is HOT Resldentt

Printer = ’1

Flc sed toi x)om)ouoocxxx)o(x)oq‘ -))0'; 27—?lj

Executiomr CLOtE (, {r1 ]) or (-)

4T or == ) Netluate (If folloved byt)
T = Insutall Function/Directicnal Keys

1T = List Keyboard Layout

=T or "/ ) De-Nctivate

*letters nay be either case
?:(x = CLONE Versloa sad Polal Ralesse aumhe ar,
uur'- T = Pdater tpyet P for Parallel, S for Serial,
;;Ol;l;;, : Hume of Licanses and Serfal Humbar,

DO3 Verrlea aumber of 00 or 11,

CaryrliM © 1048 D.A.Roqur




o [Execcution Parameters:

CLONE { + [ F L]} or (=)

Aclivate: "4 or =
Optional: 'T" for Install Function/Directional Keys

'L" for List of Keyboard Layout Display
De—Activate: '-'or '/
Letters may be ci.thcr casc.
o PrtSc Key:

— Shift Numeric Pad "' i3 the PrtSc Key

. Il the printer is inopecrative, a flashing "P"

will appecar in the upper right corner of screen.

o Flrst time usage type "CLONE -}FL", New Linge;

then depress the PrtSc ey to capture keyboard layout.

Copytlght O 1048 D. A Roger

1. Normal initlalization/installation message.

ciulbnal

L CLOME ~ Ver R.XKX - (C) Copyrioht 1906 by 0D.N.Roger; ML RIMRIIS RESERVED ]

Btatusi The CLOME Is fully Initialized; and is Notive.

Printer = 3 ) :Llcqnsnl toi )ammxxxmml

pos 2.7

»

2. Momentary message while defining DOS Level Keyboard.

| CLOME - Ver R.XX — (C) Copyrioht 1986 by D.N.Roger; ML RIQIS nusswznj

Statust Defining DOJ Lovel Kayboard ...

Printer = ?i ).Ictﬂs(d to: mx:cnocxmx)otnfl

[pos 2.7

D

R.XX — CLONE Yerloa asd Polat Release sumber,
Piloter = 1 — Pclawer tpye; P lor Parallel, 3 for Serlal.
1rxxrx’e ~ Nuwne of Liceseee 2nd Jeria) Number.

DOs .71 — DO3 Verlon sumber ol 00 or 11,

Copyrlthy -0 1246 D.\.Noger
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I. CLONE — Active. %

3. CLONE Re—Activated complete. 44

aoE - v R.XX - (C ioht 1906 Ly D.AR r; AL RIGIIS RESERVED - .
( er (C) Copyrigh by oge - J [ CLOIE - Ver R.XX - (C) Copyrioht 1986 by D.N.Roger; ML RIGITS RESERVED

ftatust The CLOtE is Nully Initfalized; and §s Notivel
. Statust  The CLOUE has been Re—Nctivated.

Printer = “1 PAicv:mnl tol mmmwmm[ ) }XIS 2.7'![

Printer = ﬁ }.lcnn&nd tol )ooooooooooooooootl }WOS 2.

2. CLONE — NOT Aclive. 4. CLONE De—Activation coimplclc.

[ CLONE ~ Ver R.XX — (C) Copyrioht 1906 by D.N.Roger; ML RIGITS RESERVED ] [

CLOHE — Ver R.XX - (C) Copyright 1986 by D.A.Roger; ML RIGIIS RESERVED

Statusi The CLOE {s fully Initlalized; but Is NOT Netivel |
Statust The CLOtE has been De—Nctivated.

Printer = 71 Elc«\sod tol xxxyocxxxx)ocxxx:ooc{ IDOS 2.1

. Printer = fi leﬂ;"d tot )oooooooonocx)oooo{ F)OS 2,7?(

‘\-
R.XX — CLONEC Varslon rad Folat Releasa pumber, 7
Pelnter = 1 — Peinter tpyey P for Farallel S for Sarlal R.XX ~ OLONE Verslon aad Polat Relesse number,
yexrux'e — NHame of Llceases and Seria]l Numbar, Priotar = 1 — Prioter \pye P for Parallel, S for Seriul.
DOs 1N — DOS Virrlos nember of 00 or 11, " — Wiy ol Ulcsnsss wnd Seital Wambers

DOS 1.1 DOS Virsloa sumber of 00 er 11.

Copyright © 1988 D.A.Roger
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Keyboard L Iorrors
2. Keyboard Layout — DOS 2.11 45_ ) 1. Attempt made to activale an alrcady active CLONE.

[ CLOIE - Ver R.XX - (C) Copyrioht 1986 by D.A.Roger; ML RIR(TS RESERVED ] l CLOME - Ver R.XX - (C) Copyrioht 1906 by D.N_Roger; ML RIG@IIS RESERVED i

}.lctmed tot )oooooooooooouooz{

oo N1l DY Keys are the sane vith the exception of 1 'eax
4+ + + + * L + * + L +

Cntll | I | | I I"ero 1 17Po0n 17Pglp ISysRstl

Statust The CLOE s already Notlvuel

SHEE INIL-FLINIL—FZINIL-F3INIL-FAINIL-FSI IAIL=F&INIL-F7 INIL-FBIALL—F9IN1LF18] Printer = 7 Jleensed tor x0000n000000000o( pos 2.79
ICPy 1 ICpy tol Dup ISkp tolSFLINGI | M0 | DS 1| PoOn | Poly IBreak |
Keyl FI1 1 F12 1 F13 1 F14 L FIS | 1 F16 1 F17 1 F18 | F19 | F20 | ‘

Y s 4 I + + » »> . » N I'S

I TP | | Homexl LtAvw] Dnav | UpAw | Ruen|

*
*
.

})) F11-14 DOS Edit Keys ((( ' . . .
Shftl | Honex! Upfv | Polpul !
))N11 Decision Mate U Keys IDEL= 1 7 1 8 1 9 { / 1
are expanded to Include + + * + * ’
their s b vt Irout “CLR™ | LuAww| | RtMAHIPriScHl ' '
e ST 2. Attemp made to deactivate an already deactivated CLONE.
throveh Interrupt 16h. For riotet I 4 | S 1 6 I = |
DOS access of Function and Control key * * * + D
Directional keys; execute definition | o | D | Polrnl | —
CLONE with =if~ option. supported. 11 12 13 im - :
o= option. ({ [ CLOME = Ver RXX - (C) Coryrioht 1986 by .0 Rogers ML RIGMS RESERVD B
. N I S}

Status: The CLOME Is already De—fictivated!

— Rz

Printer = ?i E_lconsed o1

-
R.XX — CLONE Venlas sad Polst Releass aumbar. ' .
Pelater = 1 = Pdater tpye: P for Parallel, 3 for Serdal. 4/1 R.XX —~ CLONE Vertles 2ad Polst l;h'-usur-‘r:l r. 10
aeravn'e = Hume of Llconses snd Saddal Nuonbar. Priater = 1 —~ Prater tpyey P for Fanlldl, or Serlal.
DOS 1.1 —~ DOS Verlon number of 00 or 11, xrxex'e — Nurme of Liconsse aad Serfial Number.
3 . DOS .1 — DOS Yerrloa nymbaer of 00 or 11.
Copyright O 1944 D.A Roger D X Copyright O 1088 D A.Ragqer ul
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/(q 4. Initialization Error — incorrect DOS memory values. _

3. CLONIE exccution with invalid paramecters.

[ CLOrE - ver R.XX - (C) Copyrioht 1906 by D.N.Roger; ML RIGIS RESTVD |

I (l()l_g', = Ver R.XX —- (C) Copyrioht 1906 by D.N.Roger; N.L RIGITS RCSCRVED

Gtatust

Printar = T?l'

Initfalization Ervor — The CLOME has HOT been Installedt!

bos 2.77

Btatust Paramater Error — The CLIXE s status |s NOT alfeoted!

pos 2.77] B
@®

}_lcensed LO1 00000 X000 OO OO

'rinter = ?] }.icmszd LOT X000 00K XK XN

Executionr CLOE (¢ [ £ 1 ]) or (=)

“4" or "=~ ) NMotluate (If Folloved byr)
“f* = Install Function/Directlonal Keys
“1° ™ List Keyboard Layout

"= or /" ) De-Nctlvate

. 5. Non—supported DOS version error.
Mletters nay be either case

System prompt display:

The CLONE requires DOS 2.00 or 2.11

R.XX —~ CLONF. Verlos aad Polat Nelease sumber,
ey = CLONE Vrrles dnd. Folat Aileiad: Asimbete Priarer = 1 — Printer tpyer P for Parallel, S for Serlal.
Pdoter = 7 — Pelotar tpye; P foe Parallel, S for Serlal, Trravae — Naime of Llcansee and Seclal Number.
xxxuxn's ~ Nuwne of Licenses snd Serlal Humbar, 0os 1 —~ DOS Versloa sumber of 00 or 11,

DOSs 1.7

DOS Vinlon number of 00 o1 11,

Copyrlght © 1088 D.A.Nager
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Print Screen In.tcrrupt 05h

The CLONE
Video Secrvices: Interrupt 10h

IBM PC Compatibility Support

o Set Video Mode ~ All = 00h
for the NCIR Deccision Mate V : Set Cursor Size ; All = 01h
~ Set Cursor Position AH = 02h
Read Cursor Position Al = 03h
Scroll Window UP All = 06h
Scroll Window DOWN Al = 07h
Read Character and Attribute AH = 08h
Write Character and Attribute Al = 09h
: Write Character All = 0Ah
“. Write Character via TTY AH = OEh
PR,OGRII\I\’”\'IERS Rea.d Video Mode ) Al = 0Fh
Reference Guide ' Equipment — List Service Interrupt 11h
| Cassctte Tape Service - Interrupt 15h
Keyboard Services: Interrupt 16h
Read Character AH = 00h
Read Character AH = 01h
Shift/Cntl/Alt Status 4 All = 02h
Printer Services: \ _ Interrupt l?h
David A. Roger | Send byte to printer | K210 AH = 0oh
1840 Donalor Dr. Send byte to printer K212/1K801 Al = 00h
Escondido, CA 92027 Initialize printer AH = 01h
(619) 716-0698 (' Get printer status ‘ AH = 02h

Character Sct/Translation Charts

COFYRIQGHT NOTICE

The CLOMNE softwars product and msswals are copyright 1088 by
D.A.Roger. AU tigdbte wre reserved, worldwlde. Unauthorized ure, duplication
or dlstrlburlon le strictly probibited by federnl law,

A

IDM PO 15 a reglstered trademark of International Dusloess Machlnes, Corp,

Decleloa Mate V registared trademark of NCR Corp.
Copytl¢ht © 1966 D.A.Roqer
Capyilght O 1986 D.A.Noger



CQl DO s

Input Registers: ' | ‘2,{

none

Return Registers:

none

This service i3 used to print the video screen (text mode) to the
printer. It can be use with programs for output of the c.urrent
display screen by coding of the assembler 'INT' command with an
operand of 05 hex.

The CLONE simulated PrtSc key, numeric pad shift '*’, invokes this
service.

Wil 10

j;] [ All =00

T T Y et ettt e e e

Set Video Mode

Input Registers: ’22

AL = video mode scttings in hex:

02 — 80x25 black/white text
03 — 80x25 color text

Return Registers:

none

This scrvice is normally used to sct the various video display modes.
A by-product of this service is the clcaring of the screen when
changing modes.

Under the CLONE's control only a clearing of the screen will occur.
The above AL register values are shown only as a reminder of the
supported modes available on the DMV. The specilic mode is
determined by a flag sct by the operating system software at bool
time oo the DMV. This flag reflects only a Color or a Monochrome
type CRT installed and has nor relationship to PC modes.

10

C Aght © 1968 DA Rogqer Copyrigdy D 1086 D.A.Rager
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wrterrupt 1V hex AR R S
o oruniPosilion e e ] [ AI=07 ]

an=o |

. Set CursorSize oo

Input Registers:

Input Registers: ,.
| '23 BH = video page value
CH = start raster line number ' B;I - gow value
_ . . &= olumn value

CL = ending raster line number

Bit 5 of the CH register determines: Return Registers:

one = cursor is not displayed, turned off
zero = cursor is displayed, turned on none
Return Registers: ' ‘

. none

—

I'his s’crviccq is used to position the cursor within the video display
the cursor display. The CI/CL page. The ’V‘I(ICO page or text screen has a matrix of 25 Rows by 80
g;)lh/llr;lns. !hc upper left corner js assigned Row 0, Column 0

» registers specify the point of placement of ; ithin

i e S . p ol the cursor within

This scrvice is used to control
registers specily the raster line values ranging from 0 (zero), being
the top most line number, to 7 (seven), being the bottom line
number. The range reflects the 8x8 character matrix of the IBM PC.
Normal value setting are CII = 06, CL = 07; resulting in a double )
ik wrtais sy The BII register value on a compatible sclects a specific target pa
but the CLONE currently supports page ZERO only. e

The state of bit 5 in the CII. register is used to control the overall
display of the cursor. If the bit is on, value 1, the display ol the
cursor will be turned OFF. If the bit Is off, value 0, the display of .

‘thc cursor will be turned ON.

A7

Coprilghy © 1000 D.A.Reqer
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LRead Qursor Position | [ AlL=03

Input Registers:

BI = video page value

Return Registers:

CH = start raster line number
CL = ending raster line number
DH = Row value

DL = Column value

This service is used to obtain the current position of the cursor
within the video display page. The video page or text screen has a
matrix of 25 Rows by 80 Columns. The upper left corner is assigned
Row 0, Column 0.

The CH/CL registers return values specify the cursor size
information, they are currently preset to a return with values of 07
hex each. The DII/DL registers return values specify the current
position of the cursor within the screen matrix.

The BH register value on a compatible selects a specific target page,
ut the CLONE currently supports page ZERO only.

AR

Copyrighy © 1088 D.A.Roger

L)es b LGN

g R

~ Seroll Window UP Al = 00

Input Registers:

26

AL = number of lines to scroll up
BH attribute to fill blank line
CH top Row value
CL = left Column value
DH = bottom Row value Y
DL right Column value X

Il

i

K

i

Return Registers:

None

This scrvice is used to scroll a window fromm boltom to top in an
upward direction as specified by the top/left corner and boltom/
right matrix coordinate combinations: ClI/CL — DII/DL.

The AL rcgister value specifies the number of blank lines to scroll
within the window. If the AL register value is ZERO or greater than

the window slze the entire window is cleared using the [ill attribute,

The BII register value specifies the fill color attribute for blank lines.

Copyrleht © 1986 D.A.Roger
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. Scroil Window DOWN """ | am=o7
Input Registers: -

AL = number of lines to scroll up ’

BH = attribute to fill blank line

CH = top Row value

CL = left Column value

DH = bottomm Row value
DL = right Column value

Return Registers:

None

[

This service is used to scroll a window from top to bottom in an
downward direction as specified by the top/left corner and bottom/
right matrix coordinate combinations: ClI/CL — DH/DL.

The AL register value specifies the number of blank lines to scroll
within the window. If the AL register value is ZERO or greater than

the window size the entire window is cleared using the fill attribute,

The BIL reglster value specifies the fill color attribute for blank lines.

715!

Copyright O 1984 D.A Roger
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. Read Character and Ausibute ~ |

Al =08

Input Registers:

2]
S

BII = vidco page value.
Return Registers:

character \ ‘
display attribute

All =
AL =

This service i3 used to read the current character and ils video
display attribute at the current cursor position.

The AIl rcgister return value will be the actual DMV CRT display
character (rom video memory.  This character may be a result of a
conversion to a DMV displayable character and not the original PC
display character. The AL register rcturn value, display attribute,
will be the converted PC cquivalent of the characters’' DMV
attribute value.

’xc BII register value on a compatible selects a specific target page,

but the CLONE currently supports page ZERO only. dn

Copytlght » 1086 D.A Roger
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\\’ri(c_(jl\\';i'r.'qcl_(;_r..gll(l {\li_li_bl!t(t ] All = 09

Input Registers:

ASQ

Al = display character
BH = video page

BL = attribute

CX = repeat counter

Return Registers:

None

This service i3 used to write a character with a video display
allribute at the current cursor position.

The AL register value, display character, will be translated to an
available DMV displayable character. The BL register value will be
converted to an equivalent display attribute appropriate to the DMV,

The BIH register value on a compatible selects one of 4 color pages,
but the CLONE currently only supports page ZERO.

The CX register value specifies the number of repeats of the
chararter with its attribute to be displayed. Line wrap will occur.

The current cursor position is not incremented by the service.

Copytight D 10448 D. A Nager
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[CEEY IR PR S I DR PN

L Wiite Character o A= 0A

Input Registers:

AL = display character ' BO
BH = videco page '
CX = rcpeat counter

Return Registers:

None

This service is used to write a character using the last specified
video display attribute at the current cursor position.

The AL register value, display character, will be translated to an
available DMV displayable character.

The BH register value on a compatible selects one of 4 color pages,
but the CLONE currently only supports page ZERO.

The CX register value specifics the number of repeats of the
1ararter to be displayed. Line wrap will occur.

I'he current cursor position is not incremented by the service.

R0

Copyright © 1086 D A.Reger




ttctrupt 1Y hex
tape LD LN

Vi Gy ] [anzee | [ vieder | [ aice
Input Registers: /3,( Input Registers: (5&
AL = display character : . None
BII = vidco page

Return Registers:
Return Registers:

All = display width (fixed — 80 charcters)

None . AL = vidco mode return scttings for:
: . ‘ Monochrome CRT: 02 — 80x25 black and while text display
. Color CRT: © 03 — 80x25 color text display
This ssivice ls dsed to write a character using the TTY = 1R This service is normally used to read the current setling of the video
output device. The effect of this service is that the character can be mode.

redirected and the cursor position is incremented.

The CLONE return only two values matching the configuration of
The AL register value, display character, will be converted to a the DMV for a Color CRT or Monochrome CRT.
displayable character available on the DMV,

The BH register value on a Compatible selects a specific target page,
but the CLONE currently supports page ZERO only.

2L
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Interrupt 11 hex

Cape wcivieey Interrupt 15 hex
fBauipment = List =~ 0 U _none | S e
e S ‘ [C“S“”"I‘K’CACC"” J l o s NOOE
Input Registers: ; ,
| ’b?) Input Registers: 3[{
none
none
Return Registers: _
teturn Registers:
AX = equipment flags:
All= 86
bits desciption set to .
15,14  #t of Printers 01 Clag sct on at return
13 Serial Printer? 0 (1=serial) . »
12 Game Adapter 0 (1=installed)
11,109 # of RS—232c Ports .001 (1 port)
8 DMA Chip installed 0  (O=installed)
7,6 ## of 5 1/4" Drives 01  (41=number)
5,4 Initial video mode 10  (80x25 Color)
_ or 11 (80x25 Monochrome)
3.2 System board RAM 11 (64k normal)
(l) {:I)a{)thr Comgf:cisi: (1) Ego.tv nccc;isat;y) This scrvice i3 used to access the Cassette tape unit. I'hc CLONE
SR MRS nres s always rcturns with the AJI register having an crror status of 86 and
. the Cllag sct on.

This service Is used to obtain an equipment list status of the PC.
The CLONE returns a preset value varying only in the initial mode
clting which Is dependent on. the type of CRT monitor in the

MYV, sce above. .

ra
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Interrupt 16 hex

| Read Character

Input Registers:
none
Return Registers:

All =
AL =

scan code (auxiliary byte)
ASCII character (main byte)

This service is used to read a character from the keyboard. The
character is removed from keyboard buffer an its contents count is
dectimented by one. The return registers AH/AL identify the actual
key depressed (entered). The auxiliary byte (scan code) will identify
the special key values when the main byte (ASCII character) is zero.
Refer to Keyboard Code Chart for scan code and special key
assignments,

Copyright © 193¢ D.A.Roger
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Interrupt 16 hex

. Character ready

Input Registers: 5@

none
Return Registers:

All &=
AL =

scan code (auxiliary byte)
ASCII character (main byte)

ZF Nag setlings:

off (0) = character ready
on (1) = character not present

This service is used to determine if a character has been entered at
the keyboard, The character, if present, is not removed from the
keyboard buffer and its contents counter is not decrimented by one.
The rcturn registers AH/AL identify the actual key il entered. The
auxiliary byte (scan code) will identify the special key values when
the main byte (ASCII character) is zero. Refer to Keyboard Code
Chart for scan code and special key assignments. ;

The state of the ZF Mag indicates if a key was entered. I[ off (0) a
‘ is present and Is In the keyboard buffer. Note that the ZF fag
% a reverse meaning, another way of looking at it is:

NZ = character ready
ZR = character not ready

Coapyright © 1088 DA Ragor
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neyboard Services

Interrupt 16 hex

{ :(?cl shift 5(3[;13 .

All = 02

[nput Registers:
none
Return Registers:

Al = shift status bits:

0 — right shift depressed
— left shift depressed

2 — Cull depressed

— Alt depressed

— Scroll Lock active

1
2
J
14
5 — Num Lock active
0
d

— Caps Lock active
— Insert state aclive

-

This service I3 normally uscd to obtain the status of the keyboard

control keys.

The DMV keyboard hardware has no cquivalent function, so the

CLONE returns a fixed valuc of zero, all states ofl.

Copyrl¢ht O 1048 DA Noger
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_Send bylé'to the printer . All=00

Input Registers: /?)g

AL = character

Return Registers:
Al = . output status:

\ Because of the Serial interface only the following
status valucs can be returned:

| 90 hex — operational printer
\ GO hex — inoperative printer

This service is used to output a character to the printer.

The K212/KK801 Serial interface modules can not return but operative
and inoperative status values.

Copyright O 1988 D A.Nager




M/» 4% e

| Send byte to the printer . .

oAM=

Input Registers:
AL = character

Return Registers:

All = output status:
bit desciption
7 not busy
6 acknowledge
5 out—paper
4 sclected
3 I/O error
2 not used
\ not used
0 time—out

34

This service is used to output a character to the printer.
return I/O status, AlIl register bits, reflect an on state (1).

The

The K210 Centronics Parallel interface module can return the above
status sctting. The normal return value for an operational printer is

90 hex.

w

Copyrighy O 1988 D.A.Reger
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mivertapt 1 hex

_Initialize )

k3

e /\”‘_‘='_'(j}.l

Input Registers:

none

Return Registers:
Al = output status:

Refer to specific interface type Service 00
for status return values.

%
Yo

This service

to inilialize the printer by scending it the
following two hex characters: 08, 0C.

Capyright © 1048 DA Nngar



- G printer a3

Input Registers:
none
Return Registers:

AIl = output status:

Refer to specific interface type Service 00

for status return values.

This service is used to obtain the current status of the printer. g

A

Copyright O 1988 D.A.Roger

aun veololut MATE V. — CHARACTER SET

G

80 16 28 38 48 5B 60 78 08 98 A8 BB CB DB EB FO
Ala |- |8 @ P | |p :
A la | LA jq ta |q
Ala " |z |8 R |b |r
Fln |0 [3]C|S |c |s
g le |9 14 |T |a |t N
B LF 1215 1l im ju
b ls [& |6 |F |V [F |v
g la | |7 |6 |H g |w
c[v [C]B [ M |X |h |x
gla |) |91 |y |i |y
Y |ho|x Jlz | |z
AiNIEIRIEIEINL
08 Y JE- 00 3% 10 1
°lyl-[=1(Hn]1 |a |}
tIn BITEERIE
[ I I I A O I ¢ |

Characters 80 — FF duplicte 00 — 7F, with high bit off.

s

Decielon Mate V rrgictered trademark of NCR Corp,
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1THLI CLONE - TRANSLATION. SET w/hex "y v Py L{({

B0 16 28 30 4D 50 (O 70 00 90 A0 DO CO DO EO FO_
, 8 ) bfe|r [ p el |4 |E|LIL]a]|E
B0 16 28 39 48 SO 60 70 08 98 B BB CB DO EB FO e ; AL =
) o lale [* |p | 6 £ af Bl +| B 2 fle e pafa ja fai|o|[E[LIT|p]|F
3 83 jos st | |B |®__|st_|® = .
prees . b| + SERREEEL BRI BIENITEIET IV EE IS
o)c( I Sl S b 19dnmsaiwnza+ﬁuﬂ 2 ’ — —_— e _F_Tr_ :
o — ¢l Al o + &l 3lw N[y |3 |C|S |c |s |da |8 | =t} 1%
xr‘ W AE % ¥ 14 o1 ler WBZB xa” X L= SR (S . __I___I_ =
P I ~ — -
oer ol il el uauovsufcl:;.vamp?c( ‘_’_ ]l o ol ol ! L0 .{ __L_E r
- - S 17 [ 5 E ; ¢ N & T
o 18 e [ b LR et Bl ST s |2 |8 xS {EJuje fuld o i |4 |+|Flo]|]
. - 9 A .
0|c§/ Bkl ek b e mxleoesnwam‘\rrm”s)‘? o1t s —Y_LI I _g_” F -”__Il_kr
°Kta 6 [T |V [ |v lzis"“ﬂﬁwﬂxﬂw'v’ AREE: FRV T T 4= R Y 20T | LEEE
i t] -~ ) ¢ | SRECHE
e fi 42O |2 | ascmusroﬁgxmmmu x BP_T o e il el o Il l____l:,_o_
c 5 ¢ y {9 fr Yy |i |y {&e o | {3 0|
00"9(1 C1o (WX |h | g nglol'ﬁgwmwﬂm w }B_,_L_#________ I _l._:]__
W : . ' sl T ° - | x J1Z 1y 1z |e | JL Q
076\/) ] 1 Y i y " 06h29 K_Eﬂ'ﬂ:ﬁ o 8 | ] m c —] ” r
a| U ¢ 4 0L %L RIS ! TI0 |6
OI) * Jlz | |z wﬂwum Wﬂn—ﬂm b e \ s) Ple [z (Al m J
o ¢ , T il ©} 7 ﬂ E g d| 7 lc| QL |, C LN [ ! 1 1E |14 Jj ‘,: m|o(n
X X5 L 89 63 [r |m |x |x 8¢ |¥ 5 _l i
° £ 7 71 n D G- =) m |y Y Y — h | 2
}.7 ’ (¢ LN ]! I sqim or WEWEWU.T 6E — — = TN &5 .
o 1 - |u D y | op Y] i BB 8 7 2 i |a 2% n T AR (<D far] B e
¥ |~ |- " 19 s i fw o |w w7 P2 B ~ =
t A _ al Pl < Bl B B | = F{¥ w7 |70 _]o |alA f » L n
" B i Y S (I O £ el . e O [
e Y+ N
n76v oo o | B e Me b ls Wﬂﬁﬂl"[ )
| IDM IF'C le a regietersd trndomark of Internatlonssl Daclacre hlachines, Corp,
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R S T T T L W W T D B L § . ' C/é
. ¥ . H\/ Keys Layout
60 10 26 30 40 50 60 70 00 96 NG B0 CO DO EO FO i1z [ra]ra FS|F6 | F7 [FO |F9 [F10[F11[F12{F13|F14|F1S| [FralF17|Fia|F19 v—;n
b I I I I 0l CHHHHHAH AR IR Enan
:;_(_*"lnqaq“miﬂ"mbk ct«rLQUERrvuror’([;cmL:_;7nv_—/_
.;_»f_nﬂ_bréﬁnﬂ;{ﬂ(}) mrsnsorr,nuxLi,j'j,,EUf456.
' A AR A A el el e e '_’_gp( , 1}'\zx~cunn nf?}ﬂ"m c 1123 ey
¢ 14 D T d [t 3] |n ]|+ ]- 219 3 E LINE
Tyl s v [ e [F o a s
"t & _f:- TT f v |4 ]u a ﬂ ﬂ m n |/ Location Assignments ~
of % - ;~ E- IJ_ g |w G lu |o ﬂ —[_l_— —E!— t |7
Tl fofmwx fn{x el |t |BIRIQIr|® y|r1[r2[ralralrs e |2 ro[ro FI0|F11|F12[F13(F 14| |Fsalrst|Fe2|Fsa|Fsa
Ead) 1911 1Y Vi“ T o | |+ |RIBH[+]|T]|° 71 IEE?FESEEL—E E11[E12|E13|E14 ;551 £52| EsH £5q
ol y | J éﬁ -J—:— s o |+ @B |o]° 0 | p1|o2|o3|04]0s D;I‘D"I—F)U 09 [D10]|011|D12| D13 ;‘;;052 0?3;*;_4
S T kT e Iy \| E Blal- o [c1|cz|c3|cafcs|cs ey |cn]co|ciolc|ciz o csnEcszc_&sa;.;
ofa L, fclu s ol i e/ |l@mlml|a]e ] 9|00 | b1 |82 |B3 |04 |DS na—lrm po | 09 [o10| B11 BS0|651[p52 (053
cle . D e lale | l@lalalels ®
wlv |/ |70 o (R AL > e [T E

Copyrtghy D 1084 D A Roger
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Main Keyboard — Row 1

Fo
F1

@
Fa
F5

Fé6

Fo
Fo
F10
F11
O g
F13

‘14

N bunan sl URNS

U<

Locations: FO — F14

Unshifted Shifted ‘Control
Char Hex AN AL Char Hex AH AL Char HMex AH AL
F1 | €0 | 30 09 F1 | CO | 54 00 F1 | no | SE 09
re | E1 | ac o8 F2 | C1 | 55 00 F2 | n1 | 5F 00
F3 | €2 | 30 oo F3 | c2 | 56 00 F3 | n2 | 60 00
F4 | €3 | 3E 09 F4 | C3 | 57 00 F4 | n3 | 61 00
F5 | €4 | 3F 00 F5 | C4 | 58 00 Fs |4 | 62 00
F6 | E5 | 40 o9 F6 | €5 | 5900 | |F6 |ns | 63 00
F7 | €6 | 41 00 F7 | c6 | sn oo F7 | n6 | 64 00
F8 | E7 | 42 08 F8 | C7 | 50 60 F8 | A7 | 65 00
F9 | €0 | 43 00 F9 | c8 | 5C @0 F9 | n8 | 66 00
F10| E9 | 44 00 F18| c9 | 5D @0 F18| A9 .| 67 00
F11|en | 60 en | |a1eF1|ca | o8 29 F11|An | 08 An
r1i2|ep | 00 8 | [p1eF2|ce | oC SF F12|ns | 00 ng
F13|ec | 00 EC | |nweF3fcc | oo 28 F13|AC | 680 AC
Flalep | 0o €D | |nleFd | D | OE 88 F14|n0 | 08 AD
sTAB | EE | OF 00 | |n1tFs|CE | ofF 09 FI5 | AE | 08 NE
15

(.

Copyright O 1988 DA.Roger

g

Main Keyboard — Row 2 Locations: E0 — [E14

“g

Unshifted Shifted Control

Char Hex AN AL Char Hex NN AL Char lHex Al AL

E0 [ESC | 1D | 0L 1B ESC [ 10 | 01 1D ESC [ 1B | OL 1D
El 1 |31 ]| 023 : P21 | 02 21
£2 2 (32 ]033 g [40 | 03 40
E3 3 133 |]0433 ¥ o123 10423
‘E‘! 4 |34 | 05 3 $ (29 |05 2
£S 5 [ 35 | 06 35 X [ 25 | 06 25
£6 6 |36 |07 36 ~ | SE | 87 5E
E7 7 |37 | 08 30 & |26 | 08 26
E8 8 (38 | 09 30 20 )09 2n
£? 9 (39 |0 39 ( [28 ] 0On 20
E10 MI;M 5 0B 30 ) |28 | 08 29

EIL | - | 2D | BC 2D _ | 5F | 0C 5F " | IF joCIF
E12 | = |30 | 6D 3D + | 2B | 00 2B

E13 [pISp| BB | OE 08 BKSp| 88 | OE 08 ‘BkSp| 9B | OE 7F

E11 [ ThB | 09 | DF 09 B | 09 6F 09 B | 09 | OF 09
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Avas A VALLYO,

- R
v & i

Main Keyboard — Row 3 Locations: DO — D13 Main Keyboard — Row 1 - Locations: CO - CI13

&9 50
Unshifted Shifted - Control Unshifted Shifted Control

Char llex A AL Char Mex AH AL Char Hex Al AL Char Tex @l # Char Mex MM Char llex Al AL
D8 |Cntl Cntl Cntl €8 | Cpll Cplk Cplk
b1 | q |71 | 1871 a | st | 1051 SRRt ETET Cl | a |61 | 1E 61 n |41 | IE 41 Anf oL | IE o1
02 | v |77 |17 v |57 | 1157 Ay 17 |11 2 | s |73 |1IF73 8§ |53 | IF 53 ‘8111 | 13
03 | e |65 | 12 65 E |45 | 12 45 ~g | os | 12 04 ‘ca d |64 | 20 64 D |44 | 20 a4 ~D | 04 | 20 04
04 | r | 7211372 R |s2 | 1352 AR L1z |13 12 C4 | F |66 |21 66 F a6 | 2146 AF | 06 | 21 06
DS |t |74 | 14 74 T |54 | 14 54- ATl 14 |4 1e (S (9 |67 2267 G |7 |29 G| 07 | 22 07
D6 |y |79 | 15 79 v |59 | 1559 ~v |19 | 15 19 €6 | h |68 | 23 68 Ho|ag | 23 a0 “i |09 |23 08
07 | v |75 | 16 75 U |ss | 16 55 ~ul1s | 16 15 €2 | i |eén | 1C 6n J [an | IC 4n ~J | on | 1C 0on
o8 | i |69 | 17 69 I a0 | 17 49 ~1 | 89 | o€ 09 8 | k |6B |25 6B K |48 | 25 4B ~K | 00 | 25 0B
D9 0 6F | 18 &F 0 aF | 18 4F ~0 | oF | 18 of (R 1 6C | 26 6C L 1C | 26 6C “L | 0C | 26 OC
DIB | p |70 | 19 70 P |50 | 19 50 P |18 |19 10 Clo | ; |30 | 2738 Y |30 | 27 3n
DIL | [ |5B | 1n 5B ( |78 | 1A 78 ~C |18 | 0L 1B C11 27 | 28 27 - |22 | 2822 ~= 1 00 | 00 08
D12 | ] |sb | 135D ) |70 | 187D Ay |10 [ 1B 1D Cl2 | * |68 | 20 60 * | 7E | 29 7E A | 1E | 87 IE
013 |Cntl S oAl C13 |HA |88 | 1C 0D NA| 88 | IC OD “NA| 08 | 1C On

a8
no

Copyright © 1986 D A Rogqer
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Main Keyboard — Rows 5 & 6

099
0o
B1

B3
B4

B6
B?
BG
B9
B10
B11
AS

Nk oaa A

oSk k. N ANk D

Locations: B99, B0 — B11, AS

51
Unshifted Shifted - Control
Char Hex AH AL Char Hex AH AL Char Hex AH AL
Shft Shft Shft
\ |5C | 2B SC | {7¢ | eB 7C ~ll1C | 1C
Z |7 | 378 Z |50 | 2C5n AR RE F
x |78 | 2D 78 X |58 | 2D 58 ~X |18 | 2D 18
c |63 |2E 63 C |43 | 2E 43 ~C | 83 | 2E 03
v |76 | 2F.76 v |56 | 2F 56, AV |16 | 2F 16
b |62 |30 62 B |42 | 38 42 ~g | 862 | 30 02
n | 6E | 31 6E N | 4E | 31 4E ~N | BE | 31 OE
no| 6D | 32 6D H |40 | 32 4D "N |00 | 3200
, |2C |3 2C ( |3C |333C
2€ | 34 2E ) | 3€ | 343
/ | 2F |35 2F 7 | 3F | 353F
Shft. Shft Shft
Sp |28 | 39 28 Sp | 208 | 39 20 Sp | 20 | 39 20
LA

Copyright O 198¢ DA Roger
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Numcrill I”'nd"— Rows I — 3 Locations: [F50/54, [550/5:1, D50/5:
Unshifted Shifted Control
Char Hex NIl AL Char Hex NH NL Char Hex nH NL
F50 | EMD | €F | 4F 00 | [nIuF6 | CF | 6D 00 | |~eno| ar | 75 00
F51 | INS [ Fo | 52 00 | [AILF7 | DO | ¢E 00 o | 00 0O
F52 [PoDn| F1 | 51 80 | {MItFB | D1 | 6F 00 Tabn| DL | 76 00
FS3 |PoUp| F2 | 49 00 | |nlLF9 | D2 | 70 00 "PoUp| B2 | 84 00
@ o | ra | 2603 | [n1erio) 03 | 71 00 Reset| p3
Eso | N |81 | 47 0o K |81 | 47 0o "RojoL | 77 oo
£51 | & | 82 | 4B 09 t= |82 | 4B 0O "t |92 | 73 00
Es2 | | | 983 | 50 00 } |83 |50 00 t 193 | E 20
53 |t {84 | 48 08 t |84 |48 00 =194 | an 20
E54 | = | 85 | 4D 00 -+ | 85 | 4D 00 - | 95 | 74 00
DsO | DEL | 86 | 53 00 CLR | 7F | 80 7F ACLR| 96 | 00 96
0S1 | 7 |37 | 08 37 Hone | D7 | 47 00 FHlone| B7 | 77 00
DS2 | 8 |38 | 00 38 t |os | 48 60 8 | b8 | 60 38
D53 | 9 |39 | on 39 PoUp | D9 | 49 08 “PoUp| B9 | 84 00
054 | / |2F | 35 oF / | OF | 37 2F 7 |8F | 37 FF
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53

Numeric Pad — Rows 4 — 6 . Locations: C50/5, B50/54, A50/53
Unshifted Shifted Control
Char Hex NH NL Char Hex AH AL Char Hex AH AL
Cso | - 2D | OC 2D = F4 68 2D - FS | 6B 2D
cs1 | 4 31 05 31 Ltnw| D4 40 00 rLtNw| B4 73 0B
cs2 | 5 35 | 06 35 5 DS | 04 35 5 BS | 61 35
.)53 6 36 | 67 36 RuAw| D6 | 4D 60 rReAw| B6 | 74 00
C54 | ¥ |20 | 89 20 prese 0N “PtSc| BA | 72 00
BS0 t 2B |.6D 2B + 0B 6C-28 t BB | 6C 2B
Bs1 | L |31 | 6231 EN0 | oc | 4F 80 ~emo | 8C | 75 o0
ps2 | 2 32 | 03 32 DnAw| DD | 58 B0 2 [ BD | 62 32
Bs3 | 3 33 | 04 33 PoDn| DE | 51 B9 Pobn| BE | 76 00
BS54 | M/L | 88 1C 80 N | B8 | 1C BD N/L| 98 1C on
nse | 8 30 6B 38 8 |30 | 0B 30 8 38 | 68 30
As2 | 60 (30 | 0B 38 go [ 30 | 6B 30 80 | 38 | 0B 30
nS3 2E | 34 Z2E ZE 34 2E

L

Copyright © 1998 DA Noger

5¢

- ‘
[he wse of the CLONE In a commercial environment is subject to
the following conditions and mutual agreements:

1.

Payment of the site license fee is payable to D.A.Roger. The [ce
is based on the number of Decision Mate V systems available for
use (inventory) at your specilic commercial location or wilhin

your span of organizational control. Reflerence SITE LICENSE
PRICE SCHEDULE.

You are authorized to make copies of the exccutable program
and/or install them on multiple CPUs, in its original, unmodified
form, up to the limit specified in the site license.

It i3 your responsibility to make the additional copies from the
original distribution disk for installation on the systems to use

the CLONE. Installation may be to a hard disk or network file
server. - P

You may make copics of the program documentation, in both its
printed form and machine readable form, without restriction.

. You will be notified of future versions of the CLONE. Their use

is granted as part of this license at no additional fece. A small

service charge will be required covering new documentation,
media and mailing cosls.

I, the under signed as an authorized agent of my company, enler

into and agree to abide by the terms and conditions of this
license.

Signature 2 Dat

Hame (pleass priay or type) DAV System Cot,

Title

She/Organlaation Name Comnpany

Qepyright O 1946 D.AReqer



ORDER FORM S8

Please check the appropriate license you wish to purchase:
() Non—com[ncrcial single user/cpu license of the CLONE.
() Commercial multi—user/cpu site license for:

DMV's available (inventory) _

Payment of $ ; is enclosed, per Price Schedule, plus $5.00
for Postage & MHandling.

Form of payment is check or money order payable to D.A.Roger.

Company

Addrese

Cuy E State Op
‘:nd to: David A. Roger

1840 Donalor Dr.
Escondido, CA 92027

For orders outside of the U.S., please add ain additional $5.00, and
enclose an International money order payable in U.S. currency.

For commerlical site license orders, please enclose a signed copy of
the site license agreement. /S

Copyright © 1986 D A.Roger
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