The CLONE 1

IBM PC Compatibility Support
for the NCR Decision Mate V -

David A. Roger
1840 Donalor Dr.
Escondido, CA 92027
(619) 746-0698
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Execcution Parameters:

— ON/OFF Switch

~ Function/Dircctional Keys Assignment
— Keyboard Layout

— Usage Message

Interrupt Support for:

|

Print Screen

— Video Services

— Equipment—List

— Cassctte (inop return)

— Keyboard Services (with scan codes)

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

|

Only 3K Memory Resident Program

INT 05h
INT 1ol
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 Services are implemented via Interrupt 10 hex and are
performed using the NEC 7220 Graphic Chip wilhin the Decision
Mate V (DMV). Not all service [unclions have been implemented;
refer to the VIDEO SERVICES for specific details.

The Keyboard Services ol 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 Tfull
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 Kecyboard 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
Scrial=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 trademark of International Duslaeer Machiner, Carp,

DMV 1 a regletared ttademark of HCR Corp.

Copytlght O 1006 D.A.Noger
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Set Video Mode
— Perform Clear Screen only
Sct Cursor Size
— Support Cursor display ON/OFF
— Sizes for raster lines 0 — 7
Set Cursor Position
— Within Page 0 only
Read Cursor Positlon
Scroll Window UP
Scroll Window DOWN
Read Character and Attribute
Write Character and Attribute
Write Character
Write Character as TTY
Read Vidco Mode
80x25 black and white text; value 02
-

80x25 Color text; value 03

All = 00

All = 011
Al = 021

AH = 031
A = 0OGL
AH = 07h
"AH = 08h
All = 09h
Al = OAh
AH = 0Eh
AH = OFh

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

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

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

NORTON UTILITIES 3.10; Peter Norton Computing, Inc.
— N, TS, #le.

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

PRINT MASTER; Unison World, Inc.

(non—graphic mode only)

CIED - DOS Command Editor 1.0; C. J. Dunford

Cepyright © 1088 D A.Noger
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GLNERAL COMPATIBILITY 4

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 addresses 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, il available, use a ROM BIOS interface.

Copyright © 19¢¢ 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 videco 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 f(or the presence of bit 0 or 3 to be on, which
indicates that access to vidco RAM at that time will not cause
interference,

The [ollowing is the assembler code normally used for this tesl:

the dx register will be loaded with 03JDA hex

st_ck: in Aal, dx EC shex object
test al, O1h A8 01
jnz  st_ck 75 FB

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 executed on
the DMV, the system will be hung and the only rccourse is the
reset the machine.

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

An cxample DEBUG secarch would be:

3 0 xox 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 Altcynatc FO1 — F10 mapped to Shift F11 — F20

o  Special Keys

- Shitt TAB - F15

—~ END - F16 Cntl END - Catl Fyr
— INS - F17

~ Pybn ~ Fi8 Cntl PgDn — Cntl F1..
— PgUp - F19 Cntl PgUp — Cntl F1t
— BREAK — F20

. — DEL — CLR key

o  Numeric Pad

— PrtSc — Shift
- Shift/Cntl Numbers equate to PC Directional Keys

o DOS Command Line Edit Support

— Copy 1 char - F11
— Copy to - F12
— Dup ~ F13
— Skip to — F14

Cepyright © 194¢ DA Roger



-

Programs “written for the PC normally use ROM BIOS Keyboard
Services, Interrupt 16 hex, for access to the keyboard. The two
gervice functions of reading characters, AIl = 00 — rcad character;
All = 01 — Character ready, return in the All register (auxiliary
byte) the assigned scan code for the specilic key depressed and in
the AL register (main byle) is ils actual assigned ASCIl code hex
value.  The group of special 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 depresscd.

When using DOS/BASIC level keyboard access routines, the rcturn
values are somewhat dilferent. These routines return  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 unalfccted by this paramecler
and always return appropriate AII/AL values.

Normal first—time execution of the CLONE nced not specily
DOS/BASIC level activate paramecter. A subscquent 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 arc aflected, refer to the
keyboard layout screen for the specific keys.

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

uUsage

i iC"

/no paramelers.

¥

L. First—time Usage message, CLONE execution w

ﬂ CLore - v = i '
er R.XX (C) Copyrioht 1904 Ly D.n.Roger; nI. RIGITS RESERVID .

Statust  The CLOME Is MOT Resldentt

N Ed N
Tinter () ‘C(’ sed Lol )()0()00()000()0()0()()0(
P n XS 2. ?7[

Executiomr CLOUE (4 {r1 ]5 or (-)

4T or =" ) Netluate (If folloved byt)

T = Insutall Function/Directicnal Keys

17 = List Keyboard Layout

=T or "/ ) De-Nctivate

e :
*letters nay be either case

.

1. Copy 1 F11

2. Copy lo ri2

3. Copy I3

4. Skip to P14
R XX = CLONE Vertloa sad Polal Ralewse aumhe
"rhur'- T = Pdater tpyet P for Parallel, 8 for Serial, "
ll)volsn;:n : Hume of Licanses and Serlal Humbar,

DOS3 Vierrdoa aumber of 00 or 1.

Copyrlgbt © 1086 D. A Noger CARBHIRL I ke mse
A Noger
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. ) I. Mormal initlalization/installation message.
o [xccution Paramecters:

CLONE { & [ F L ] ) or (_} L CLOME - Ver R.XX - (C) Copyright 1906 by D.N.Roger; N.L RIRIIS RESERVED ]

. p—— Btatusi The CLOME fs fully Initialized; and is Notive.
Aclivate: 4 or '=

Printer = 3 . :Llcanu(l LDI  JOOOOOO KION IO OO ))()S 2.??[

Optional: 'T" for Install T'unction/Directional Keys .
'L’ for List of Keyboard Layout Display

De—Activate:  '='or '/’

' 2. Momentary message while defining DOS Level Keyboard.
Letters may be cither casc.

) g -
o PrtSc Key: L CLONE - Ver R.XX - (C) Copyrioht 19086 by D.N.Roger; ML RIS ntscwznj
— Shift Numeric Pad "' is the PrtSc Key Statust Deflning DOF Lovel Kayboard ...
. Ll"rir\ur a ?i P_lctﬂs(d to: x)om)ooocxmx)ooofl D0S 2.7
‘ If the printer is inoperative, a f(lashing "P" (

will appear in the upper right corner of screen.

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

then depress the PrtSc ey to capture keyboard layout. i

R.XX — CLONEL VYertlon asd Polat Release sumber,
Piloter = 1 — Pelatar \pye; P lor Parallel, 3 far Serlal.
trxrrx'e ~ Numne of Liceseee 2ad Jerlal Humber,

DOsS 2.77 — DO3J Verslon sumber of 00 or I1.

Copyilght © 1048 D.A.Roger Copyrlsht -0 1946 D.\.Noger
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[. CLONE — Active. 3. CLONE Re—Activated complete. Y

: - = i S RESERV -
[ QLom - ver R - (C) Copyrioht 1906 by D.A.Roger; ALL RIGNS RLSERVID | [ CLOE - ver ROOX - (C) Copyrioht 1986 by D.N.Roger; ML RIGIS RESERVED

i i !
Btatust The CLOtE Is Mully Initfalized; and §s Notive Statusi  The CLOIE has been Re—Nctivated.

Printer = “1 P.icuucd LD HOOOOOVONOONONON ) ),)(15 2.7'![

Printer = ﬁ P.iccnsnd to1 )oooooooooouoonoo{ k‘ﬂOS 2.1

2. CLONE - NOT Active. 4. CLONE De—Activation complete.

< = ” " P n L RIGIS RESCRVED
ELDIE, = Vwe B, KK - (0] Toppright 178 by By Toger) o0 4 J [ CLONE - Ver R.XX - (C) Copyrioht 1986 by D.A.Roger; ML RIGIS RESERVED

Ot€ is fully Initlalizeds but Is NOT Netivel |
e e i I Statust The CLOtE has been De—Nctivated.

Printer = TL }_lmnsod to! mmxmmmn@{ IDOS 2. 71
= Printer = f{ lewtd tot )oooootxxxmmxx{ FXIS 2.77f
—\c
R XX —~ CLOMNE Vaertlon rad Folat Releasa pumber,
Pelnter = 7 — Priover tpysy P for Panallel, S for Sarlal. RXX —~ OLONE Vertlon aad Polat Release aumber.
yexrax'e — Hame of Llceases and Serinl Numbar, Friotar = 7 — Proter tpyer P lor Paraliel, S for Serial.
DOS 11 — DOS Virslos namber of 00 or 11, xxxxxx'e = Hume of Licenvee and Serial Number,

DOS 1.1 DOS Virsloa sumber of 00 er 11.

Copytight O 1948 D. A Noger
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2. Keyboard Layout — DOS 2.11

KKeyboard |

45

—_———

Iorrors

A6

1. Attempt made to activate an already active CLONE.

[ cLotE - ver R.)0X - (C) Copyrioht 1986 by D.A.Roger; ML RIGIS RESERVED ]
}.lctmud tot )uooooooooooouoo{

oo N1l DY Keys are the sane vith the exception of 1 e

l CLOME - Ver R.XX - (C) Copyrioht 1904 by D.N_Roger; ML RIG@IIS RESERVED

Status!

The CLOXE Is already Notlvuel

Printer = ﬂ

E_ lcensed tos )ooooooc«xxxmml

pos 277

2. Attemp made to deactivate an already deactivated CLONE.

+ + + + * + 4 + * + 4 —4
Cnelld | I ! ] I I"er0 | 17Po0n 17PgUp ISysRstl
SHUINIL-FLINILFZINIL-FIINIL-FAINIL-FSI IAIL-FEINIL-F7 INIL-FBINIL—FINILF1D]

ICPy 1 ICpy tol Dup ISkp tolSTEINBI | MO | IMS | PoOn | Pglp IBreak |
Keyl F11 | F12 1 F13 1 F14 1 F15 | 1 F16 | F17 1 F18 | F19 | fFao |

+ 4+ + — + + 4 : * + 2 +

I TP | | Homexl LtAwvn] DnAv | Upfv | Ruend]

})) F11-14 DOS Edit Keys ((( + . R R . .
Shftl | Bonex! Upfw | Polpnl !

))N11 Decision Nate U Keys o=+ 7 | 8 1 9 |\ 7 |
are expanded to Include + + + + * +
their scancode vhen Irout “CLR™ | LtAww | | Rt IPreSceml
throvgh Interrupt 16h, For rtlotet I 4 I S 1 6 I = |
DOS access of Function and Control key + + + + +
Directional keys; executae definition 1 80X | D | PoOrl |
CLONE with =if~ option.{( supported. t 1 T2 33 A
[} + . r——

P 2 11|

R.XX
Pelnter = T
nxwawn'e

DOS 1.1

— CLONE Venlaa sad Polat Relecss aumbar,
— Pdater tpye: P for Parallel, 3 foc Serdal,

~ Hume of Licenses sad Sedal Nuonbar.

— DOS Verlon number of 00 or 1.

Coapyright O 1944 D.A Roager

CLOME — Ver R.XX — (C) Copyrioht 1986 by D.A_Roger; NL RIGITS RESERVED J

Statusi

The CLOME Is already De—fictivated!

Printer = 71

—

E_lccn:ed to1

R 2]

R.XX
Priater = 7
xrxxx'e

DOS .17

CLONE Versles rad Polst Relensa sumber.
Printer tpye;s P for Panllel, S for Serial.
Nome of Liconsoe and Seria]l Number.

DOS Yerrloa nymbar of 00 or 11.

Copyright O 1088 D A Raqer



J. CLONE exccution with invalid paramecters.

R.XX
Poter = 1
xxwuxn's

DOS 1.7

l Lo

Ltatust PMaramater Error — The CLIXE s status Is NOT affeoted!

'rinter = ]

Iorro

/(q 4. Initialization Error — incorrect DOS memory valucs. _

[ cLoie - ver R.XX - (C) Copyriont 1906 by D.N.Roger; ML RIGIS RESERVCD |

- k'|rr R.XX —= (C) Copyrioght 19046 by D.N_Roger; AL RIGITS RESERVED

Statust Initfallzation Ervor — The CLOME has HOT been Installedt!

- Lh‘h\t_wr = ﬂ F_lcensed LOT 3000000 X000 O O ?)05 2;[
}Jcmscd LOT X000 XK XN }')OS 2.?7]

Executiony CLOE (¢ [ £ 1 ]) or (=) ‘

v oor "= ) Notlvate (I Ffolloved byr)
“f = Install Function/Directlonal Keys
"1 ™ List Keyboard Layout

or /% ) De-Nctlvate '
5. Non—supported DOS version error.

Hletters nay be either case

B : System prompt display:

The CLONE requires DOS 2.00 or 2.11

R.XX —~ CLONF. Verlos sad Polat Nelease sumber,
CLONE Verslea snd Polat Relesse sumber, % Petaver = 1 — Printer tpye; P for Parallel, 8 for Serfal
Priotar tpye; P foc Parallel, S for Serlal, Trravae — Maime of Llkensee and Serlal Humber,
Hune of Licoases snd Serlal Humbar, Dos un — DOS Versloa sumber of 00 or 11,

DOS Vierrlon number of 00 ot 11,

Copytlight O 1084 D A Noger
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Print Screen In'tcrrupt 05h

The CLONE
Video Services: Interrupt 10h

IBM PC Compatibility Support

o Set Video Mode ~ All = 00h
for the NCRR Decision Mate V : Set Cursor Size ; All = 01h
Set Cursor Position AH = 02h
Read Cursor Position AH = 03h
Scroll Window UP All = 06h
Scroll Window DOWN All = 07h
Read Character and Attribute Al = 08h
Write Character and Attribute Al = 09h
Write Character All = 0Ah
. Write Character via TTY AH = 0Eh
PROGRAMMERS Rea.d Video Mode ) All = oFh
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 . All = 02h
Printer Services: | _ Interrupt 134-\
David A. Roger _ Send byte to printer .3 K210 AH = 00h
1840 Donalor Dr. Send byte to printer K212/K801 All = 00h
Escondido, CA 92027 Initialize printer AH = 0th
(619) 746-0698 (' Get printer status ‘ All = 02h

Character Sct/Translation Charts

COFPYRIGHT NOTICE

The CLOMNE softwars product and msewals are copyright 1088 by
D.A.Rager. AU tigbte wre reserved, worldwlde. Unauthorized ure, duplication
or dlstrlbutlon lo strictly problbited by federnl law,

IDM O Is a reglstered trademark of Internationsl Dusloess Machlnes, Corp,

Decleloa Mate V registared trademark of NCR Corp.
Copytl¢ht O 1986 D.A.Rogqer
Copyilght © 1946 D.A.Noger



| Print Sereen ¢ o ] [L....mone
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 current
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.

Copyright © 1988 D A.Rogqer

e 10

[._ Al =00

. Set V.i(l_cq Mode

Input Registers: Qz

AL = video mode scttings in hex:

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

Return Registers:

none

This service is normally used to sct the various video display modes.
A by-—product of this service is the clearing 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.

Copyrtgdt D 1088 D.A.Rager
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) [ ai=e

““_(;l(UpL lU hCX AT s e
. oet*Cursort Position

S R NTE T

Input Registers:

= video page value

CH = start raster line number : II');I = Row value
' ’ DL, =

CL = ending raster line number

Input Registers: \A ?S BII 2"

Column value

i g
Bit 5 of the CI register determines: Return Registers:

one = cursor is not displayed, turned off
zero = cursor is displayed, turned on nonc
Return Registers: ' ‘

. none

I'his s,'crvlcc'is used to position the cursor within the video display
the cursor display. The CI/CL gn?c. The video page or text screen has a matrix of 25 Rows by 80
olumns. Tl i i ) \
1ic upper lelt corner s assigned Row 0, Column 0.

)}I/I)l nglStClS sSpec ” t,l(! l)() I t. ()l l)l l((:l]l(fnt, ()‘ ‘,h(: cursor w 'h]”
I 2 l y ' in o
Lhc screen ”lﬂ.tlix.

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 CIl = 06, CL = 07; resulting in a double
e cvsanr Sienln, The BII register value on a compatible selects a specilic target

but the CLONE curtently supports page ZERO only. g

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.

Coprilghy © 1014 D.A.Reqer
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Input Registers:

BH = 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 rcgisters 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.

Copyright © 1088 D.A.Roger
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| Seroll Window Up_ """ T ] [ an=o0 |

Input Registers:

26

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

Return Registers:

None

This service is used to scroll a window from bollom to top in an
upward direction as specified by the top/left corner and bollom/
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 Lthe entire window is cleared using the [ill attribute.

The BI register value specifies the fill color attribute for blank lincs.

Capytlght © 1986 D. A Noger
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_Scroll Window DOWN Cam=o1 |
Input Registers: -

AL = number of lines to scroll up 3

BH = attribute to fill blank line

CH = top Row value

CL = left Column value

DH = bottomn Row value
DL = right Column value

Return Registers:

None

l .
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 rcgistcr 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,

Copyright © 1986 D.A Roger
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| Read Oharacter and Auribuee | [ Am=os ]
Input Registers: 144

p g
BII = video page value,

Return Registers:

All = character \
AL = display attribute

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

The AIl register 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 BI register value on a compalible selects a specific target page,

but the CLONE currently supports page ZIERO only. dn

Copytlght 2 1088 DA Noger
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Input Registers: /Xq

Al = display character
DI = video page

BL = attribute

CX = repeat counter

b /(,‘0“(5/(1\/

l AlL = 09

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 BII 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.

Copyti¢ht D 1044 DA Nagar

B VN YA SV P EGAN

Wit Geeter

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
ararter to be displayed. Line wrap will occur.

The current cursor position is not incremented by the service.

Copyright O 108¢ D A.Roger




ttetrupt LU onex
tatape L LA

. .

e e ] Cancew | v b ] [ aizer

‘ Input i :
Input Registers: /3/( nput Registers B&

AL = display character . ] e

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 service Is used to write a character using the TTY as the This service is normally used to read the current sctling of the video
output device. The effect of this service Is that the character can be mode.

irected and the cursor position is incremented. ‘ ' .
e h ' The CLONE rcturn only two values matching the confliguration 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.

Copyright © 1986 D.A Reger . Copytight © 1288 DA Noger




Interrupt 11 hex

Capu wtLvices Interrupt 15 hex
. Equipment — List i _none ] T —
e R ' { Cassette Tape Access -~ L ] l L L
Input Registers: - .
b ; %‘% Input Registers: 3[{
none = :
none
Return Registers:
lcturn Registers:
AX = equipment flags:
All= 86
bits desciption set to
15,14 £ of Printers 01 ' Cfag sct on at return
' 13 Scrial Printer? 0 (1=serial) . :
12 Game Adapter 0 (1=installed)
11,10,9 #* of RS—232c Ports . 001 (1 port)
8  DMA Chip installed 0 ~ (O=installed)
7,8 # 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)
(1) ﬁ(j:hﬁ;?:rg?;j:&rc (l) Eg::v:::z?t;ﬂ This scrvice is used to access the Cassette tape unit. The CLONE

always returns with the AJl 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
2olting which Is dependent on.the type of CRT monitor in the

MYV, sce above. | .

Capyright © 1046 D.A.Roger Copyright O 1088 D.A.Nager




Interrupt 16 hex Interrupt 16 hex

T ) [Caia
Input Registers: /bg

nonc

e Chavacter ] [ LAl=00 . Character ready

Input Registers: /55"

none

Return Registers: Return Registers:

Al = scan code (auxiliary byte)

} i ‘ All = scan code (auxiliary byte)
AL = ASCII character (main byte) AL = ASCII character (main byte)

. ZF Nag setlings:

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

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,

This service is used to determine if a character has been entercd at
the keyboard, The character, if present, is not removed from the
keyboard buffer and its contents counter is not decrimented by one.
The return registers AH/AL identify the actual key if 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 Nag indicates if a key was entered. I[ off (0) a
‘ is present and Is In the keyboard buffer. Note that the ZF lag
' a reverse meaning, another way of looking at it is:

N7 = character ready

ZR = character not ready

o 194¢ :
Copyright 19 D.A.Reger Copytight © 1088 DA Ragor



neyboard Seryices Interrupt 16 hex

i Get shift stal;m'“" R o All =02 )

[nput Registers:

none

Return Registers:

>

AL shift status bits:

-

DR —
|

~N 3 N =
|

right shift depressed
left shift depressed
Curl depressed

Alt depressed

Scroll Lock active
Num Lock active
Caps Lock active
[nsert state aclive

This scrvice I3
control keys.

normally used to obtain the status of the keyboard

The DMV keyboard hardware has no cquivalent function, so the
CLONE returns a fixed valuc of zero, all states ofl.

Copytl¢hy O 1048 DA Noger

de ¥

Send byteto the printer )| All=00
Input Registers: /Bg
AL = character

Return Registers:
Al = . output status:

Because of the Serial interface only the following
status values can be returned:
| ‘ 90 hex — operational printer
60 hex — inoperative printer

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

The K212/IK801 Serial interface modules can not return but operative
and inoperative status values.

Copyright O 1988 D.A.Ragar



Mw 47‘ HeX

| Send byte to the printer | | Al=00

Input Registers: :
34

Return Registers: 3

AL =

character

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

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

The 1£210 Centronics Parallel interface module can return the above

status sctting. The normal return value for an operational printer is
90 hex.

Copyright O 1988 D A.Reger

pivciiupt 14 hex

(3
s

nitialize pentec oo ] [Lan=o
Input Registers:

none
Return Registers: Z{O

AIl = output status:

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

This service i3 used to inilialize the printer by scending it the
following two hex characters: 08, 0C.

Capyright © 1048 DA Nagar



Input Registers:

none i é//
Return Registers:

AIl = output status:

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

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

Copyright O 1984 D.A.Reger

aun wisololut MATE V — CHARACTER SET

ol

60 18 28 38 48 53 60 76 08 98 A8 BB CO DB EO FO
Ala |- |8 @ |P | |p ‘
——/E_m 1 L Al Ja |9q

Ala " [z |8 |8 |» |r

flu (v |3 ]c|s |c |s

fle 1914 [o]T |a |t RN
i 1: |7 _5_ E|U |e |u

6o [a 6 |F|ulr |y

gla | |76 |H |g |w -
ey [C o [nix |n |x

U | ) 9—TY i y s
RN E Jlz |i |z

SINEERENIBIBI BT

18 Tx PEJL N 41 41 J
°lyf-1=1In|1 (=)

tn > R4S ju |7

[ I I I A O I ¢ |

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

A

Declrlon Mate V rrgictered trademark of NCR Corp,
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1THLy CLONE —'TRANSLATKN{SET w/hex

%3

60 10 28 38 4B 5B 60 70 08 98 A8 BB CB DB EB FO
8 3_[_) BERE [ eacmﬁslaﬁa«}_tlgﬂl_:l‘l;
cooJc(' L pe s ds 19 19unm63iwnza{wﬂﬂb?ﬂ{
oooxr‘ "z R uém/fsrn?razfﬁwﬂ‘?gl)
BOOH' . 4 ¥ . B . SlaUO?Su?EIZB+n'BTﬁP3C(
moerhs £ QBT g4 8 malealsﬁza*:~>—WESJS3"7
oooicﬁZ ok Rl el “”mknebesﬁﬁam Wmusx?
Sl e e v |y nisuuﬂxﬂﬁﬂxﬂw'z:
IR R AL %thgﬂwﬂwﬂlﬂntx’
0 mT AL LS PN GscnngLEEWﬂwﬂmeo
éo—;sv) 311 I¥ AT 1 eseosﬁzsizr_fﬂirrﬂ:fuTeoo
mox>' A LELE & eeéwuzs*wﬂwuzzs+womo
mox<} . X t k { 69163c3”/7fﬂ7ra?rg6‘d3/
mor7 s & JEINY 41 mimtnlwawarux?an
0]'7_ o Ll Ll 19‘S9Y1ri7ran*§7rﬂl7"¥_z
f [(t 3 4B ) mﬁsepzc<wuwnwae§cnﬂ
o T L AN T R L ﬂszhesf3t>m+vrgrrﬂl-w":a

[
=

28 30 18

Uy

00 90 AD DO

10 50 6070 Ci_ DO EO JO_
) Blefr " |7 |g|f a8 LU= |E

o [l alala [« it T? 0|+
o ||z (0 |R b |r Mg EITIT]|T |
vTIB—TS e tm |8 & 1 IT_lL—"i
elalslaor [a e [sls |54 ]=lelc]rl
s |« (s e ule [ul|s|o|d|qd[+]F]e ]
$ 0 fa e [rfulr v 3 ey E[H]r]|+
el e dswle [w[slolelnllFlomlr]z
glt oo ulx|n |« |a]s];|a|L ?E_ 6| °
NN EODENDE

IS EnanEEaEnnEne
d |+ N O N NG A 7S ETRET L RN
Q| L ClL s fr i e 1Al o gily
Pie =y w2 (Y [ Y =[] |®|2

<}¥_ j;f'“——- IETT R ERE R« D Tﬁi'#_i"E"' I

?v —7—0__0 AlRIFI»||L][®n

DM PG e« seciereend i

sdemark of Internatlons] Daelacee hlachines, Corp,
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b v e Vit & ke A U 200 2
vy Ty L(\ Keys Layout
10 26 30 4D 50 60 70 060 98 N0 DO CO DO EO FO FLIF2|F3[FA[FS|F6|F7 |FO [F9 |F10[F11|F12{F13|F14(F1S| |F1s|F1z2{Fin]Fiofr 2o
) B e P | |p{gil|a Bl (B2 wel ! B | BB [ B [T IR IR L I T 1 hees T
— — s et lnlalals 7le oo == (M0 _’\_F } _T_j_
. : . g b +
Clrjvgn e fa fa [ijao|i @]+ cmefafule|rR|T]y|lulxlolr ([ % L lar| 7 |8 o |/
P B Ry e e Ao (R BE D caes | AL STOLF G H oKL T el |-12]5]6 |
- 1.IME
’ _LC__S__C e L _EP_( : 1}['\ Ligjcjefniujafty?]d i vl 2 3 |y
S 1A [ DT (4 [t & |6 ||+ |- AR - LIne
flz S {EJU fe ju X b |0 |[H|+|Q]|=]7
t & [6 —}— ‘l—)_ —!— T A fu | oa ﬂ _ﬁ m n |/ Location Assignments ~
pl! '3 G [H |g |w ¢ | u ) ﬂ [1 E! t |
t e 1o (X [h |x e v (L |8 ﬂ ﬂ P & VIFL|F2IF3|FAFS (F6 | F2 | FO | FO[FID[F1L|F12(F13{F14| (58 (F51|FE2|F53|F54
v ) q 1 |y i y o | i + E ﬂ + T o VIEY | E2 | E3 [ EA|ES | E6 [ED | ER | EO [EID|ELIVEI2|EN3[E14| |es0|est|Es?| EsH Es4
) | J g_ —J'— r | e |U |+ (@ v lo | ° 0 lm D2 {03 | 04 | DS 06]07’08 D9 |D10{D11{D12| D13 | |p50{051|D52| 053|054
« ¥ lw, o [c1|c2|c3 E cs | c6 'C? co | co [caofc1{cz cs0|cs1|cs2 [ csafesa
A N N R R L €13 B e
N re x| : ' Bs0 |651|052 (853
S rBIRLIELARININERERER E Bl |n 9[DO [B) [B2|B3|DB4|DS [86 |07 |00 | B9 [D10] D11 5 **
- L=l e D vy [RIAIA]~]2 . ns NS0 |ns2|ns3
t O I T R I T i I I KO : ¢ W R
vilz 2o Jo [ alr > | [T{H|n
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N2 v L buann sl URNS

L{\;’- Main f(c‘)'bon'r(l — Row 2 Locations: 0 — [14
Main Keyboard — Row 1 L Locations: FO — Fl14 L{g
- : ‘ Unshifted Shifted Control

o i Shifted Contrel Char Hex AN AL Char lHex NH NL Char Hex Al AL

Char Hex AN AL Char lex AN AL Char Hex Al AL 0 |ESC | 1D | 01 1B ESC | 10 | 01 10 ESC | 1B | 01 1D
FO | F1 | E0 | 30 0@ F1 [ CO | 54 00 FL | n0 | SE 00 EL [ 1 |31 |02 bof21 |02 21
F1 | F2 |E1L | 3C 08 F2 [C1 | S5 60 Fo | A1 | SF 00 2 |2 {32 ]|033 g 40 | 03 40
F2 | F3 | €2 | 30 00 F3 | c2 | 56 60 F3 | n2 | 60 00 B3 |3 |33 |mam ¥ 123 | 0423
@ |1 |e3 | 300 F4 | C3 | 57 00 F4 | n3 | 61 09 .54 4 |31 | o5 39 s 1214 |05 24
F4 | F5 |E4 | 3F 00 F5 | C4 | 58 08 F5 [ nd | 62 09 55 |5 |35 | o 35 X |25 | 06 25
F5 | F6 | E5 | 40 09 F6 [Cs | 5908 | |F6 |n5 | 63 00 ts | & |36 | o7 38 ~ st | o7 st
F6 | F7 [ €6 | a1 00 F7 [ C6 | Sn oo F7 [ne | 64 00 2 | 7 |37 | o8 39 x| 26 | oo 26
F2 | F8 |E7 | 12 00 F8 [ C7 | 5B 00 F8 | A7 | 65 00 8 | o |38 | o0 30 x |20 | o9 2n
F8 | F9 [E8 | 43 00 F9 |8 | 5C 80 FO | A8 | 66 00 00 | o 139 | on 30 ¢ 128 | on 20
o | FiolEe | 14 00 F18| C9 | 50 060 F18 | A9 .| 67 00 e | o |30 | oo 30 y |20 | o 29

FI0 | F11| En | BB EA | |pItFL|CA | 68 29 F11|An | 60 An enn | - |20 oc 2o ~lsr locsr ~ 1F | ocoF
F11 | F12| €8 | 08 ED | |[pItF2 | CB | BC SF Fl2|ns | 00 ng ez | = |30 | o0 30 s |28 | o0 20

F12 | F13| EC | 00 EC nurg cc | oo 28 F13|nc | 80 nc €13 |oep | 98 | o€ 00 o | 88 | o€ 00 orsrl 98 | o€ oF

F13 | F1a|l€p | 08 €D | |n1tF4 | CD | OE 68 F14 [ np | 08 AD £14 [1ne 1 0o | oF oo it | o8 | o o e | 50 | 8¢ B9

@ [0 EE | OF 00 | |n1efS CE | of 09 FI15 [ AE | 08 AE -

(.
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avid A VALLYO,

R
L4

Main Keyboard — Row 3 Locations: DO — D13 Main Keyboard — Row 4 - Locations: CO — C13

4 50
Unshifted Shifted - Control Unshifted Shifted Control
Char llex Al AL Char Hex AH AL Char Hex AH AL Char et B L Char Nex AN A Char llex Al AL
8 [cnel - i 0 |cplic CpLic CpLk
DL | q |71 | 10871 Qa |s1 {1851 ~q |11 |10 Cl | a |6l | IE 61 N |41 | IE 4L oL | aE 01
02 | w 771117 v |s7 ] 11so a o lTap 2 |'s |73 |1F73 3 |53 | IF 53 ~s |11 | IF 13
03 | e |65 | 12 65 E |45 | 12 45 ~t |os | 12 04 .ca d |64 | 20 64 D |44 | 20 44 ~D | 04 | 20 04
D4 r 72 | 13 72 R 5z | 13 52 *al1z1l1312 C4 f 66 | 21 66 F' 46 | 21 46 “F |06 | 21 06
DS | ¢ [74 | 14 74 T |54 | 14 54- AT |14 |14 14 (S {9 [672 2267 G |47 |29 G| 07 | 22 07
6 |y |79 | 15 79 v |59 | 1559 ~v |19 | 15 19 €6 | h |68 | 2368 Ho| a0 | 23 a0 “i |09 |23 08
07 v |75 | 16 75 U |68 1 16 &5 ~ul1s | 16 15 €2 | J |[6n | 1C én J | 4n | IC 4n ~J [ en | 1C on
D8 i |69 | 17 69 I |49 | 17 49 AT | 89 | 0E 09 c8 k |68 |25 6B K |40 | 25 4D K |00 |25 08
D9 0 6F 18 &F 0 aF | 18 4F ~0 | oF | 18 oF () 1 6C | 26 6C L 1C | 26 6C “L]0C | 26 OC
DIB | p [ 70 | 19 70 P |50 | 19 50 ~p |10 | 19 10 Clo | ; |30 | 2738 1 |30 | 27 3h
DIL | [ |5B | 1n 5B ( |78 | 1a 78 ~C |18 | 01 1B C11 27 | 28 27 -~ |22 128 22 ~= | 00 | 00 08
D12 | 1 |so | 1 sp ) |0 | 1B 7D ~y |10 |18 10 Cl2 | * |68 [ 20 60 * | | DK A LE | 07 JE
013 |coct ot e C13 |HA |88 | 1C 0D HA | 88 | 1C 0D “NA| 08 | 1C on

Copyright © 1986 D A Roger
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L8
Rk ik ulibacy ok, N AN D b

A ' Numcri‘c. I{A(lr; Rows 1 — 3 Locations: IF50/51, [250/54, D50/541
Main Keyboard — Rows 5 & 6 Locations: B99, B0 — BI1, A5
57/ Unshifted Shifted Control
Beeliirted Shifted _Control Char Hex NIl AL Char Hex NN AL Char lex Al NL
Char Hex AN AL Char Hex AH AL Char Hex AN AL r50 |END | €F | 4F 00 | |nItF6 | CF | 60 00 | |“EnD|nr | 75 00
099 |Shft Shft Shft FG1 | INS | FB | S2 00 ALILF?7 | DO | 6E 00 0o | 60 0O
B0 [ \ |5C | 2D 5C | 17C {28 7C =1 1 € | a1 F52 (PoOnf F1 | 51 00 | |AILFB | D1 | 6F 00 Tabnf BL | 76 00
Bt | z |7a | 2c 7a Z 1sa | 2c sn ~2 11 | 2c 1n FS3 |PoUp| F2 | 49 00 | |nlLF9 | D2 | 70 00 "PoUp| D2 | 84 00
B2 | x |78 |20 78 X |58 | 2D 58 ~X | 18 | 2D 18 @1 [0 [ra | 2603 | [niLFio] 03 | 71 00 Reset| 13
B3 | c |63 |2E 63 C |43 | 2E 43 ~C |83 |2E 83 Eso | A |81 | 4700 | | KN |81 |4700 "Rt | 27 oo
B4 | v |76 | F.76 V |56 |2F56 | | rvfe | e | E51 |+ |02 [as00 | |+ |02 | 48 00 || w2 | 7300
BS | b |62 |30 62 B |42 |38 42 ~B | 62 | 30 02 Es2 |} |03 | 50 00 } {63 [seo00 [ |t |93 |4€ 20
B6 | n |6E |31 6E N | 4E | 31 4E “N | 6E | 31 0E |- (530t [ 84 | 48 09 t |oa |48 00 = 194 | an 20
B2 | n | 6D |32 6D N | 4D | 22 4D ~N | B0 | 3200 ES4 | = |85 | 4D 00 ~+ [ 85 | 1D 0O =+ [ 95 | 74 00
B8 |, |2C |332C ( |3c |333C SO | DEL | 86 | 53 00 CLR | 7F | 80 7F ACLR| 96 | 068 96
B9 2E | 34 2E ) | 3E |34 3E ps1 | 72 |37 | bg 37 Hone | D7 | 47 080 Fone| B7 | 77 00
BIB | / |2F |35 2F 7 |3F |35 3F DS2 | 8 |38 | 00 38 t |os | 48 00 8 | b8 | 60 38
BI1 [Shft Shft Shft D53 | 9 |30 | on 39 PoUp | D9 | 49 08 ‘Polp| B9 | 84 08
ns Sp | 20 39 20 Sp | 20 39 20 Sp | 20 39 20 DSA / 2F 35 2F 7 DF 37 2F 74 nF 3) éF
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Ay A A% it Al ) ULLINO

Numeric Pad — Rows 4 — 6

53

. Locations: C50/5-, B50/54, A50/53

Unshifted Shifted Control
Char Hex NH NL Char Hex AH AL Char Hex AH AL
= 2D | OC 2D - F4 68 2D = FS | 6B 2D
4 31 05 34 Ltnw| D4 40 00 tnw| B4 | 73 0D
5 35 | 06 35 5 DS | 06 35 5 BS | 61 35
6 36 | 67 36 RuAw| D6 | 4D 60 'RrAw| B6 | 74 00
Mol2n | 89 2n PrtSe DN “ptSc| BA | 72 00
t 2B |.0D 28 t DB " 6C-28 i BB 6C 2B
L 31 | 02 31 EHD | DC 4F.00 “EHD| BC | 75 00
2 32 | 03 32 DnAw| DD | 58 B0 2 | BD | 62 32
3 33 | 04 33 PoDn| DE | 51 B8 Pgbn| BE | 76 00
N/L | 88 1C 80 H/L | 88 | 1C 0D NAL| 98 1C 6N
0 30 | 0B 39 8 |30 | 0B 30 8 38 | 68 30
TO 30 0B 38 8o | 30 0B 30 ea | 38 08 30

2E | 34 ZE ZE 34 2E
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The use of the CLONE In a commercial environment is subject Lo

1.

the following conditions and mutual agreements:

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 within

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. Pk

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, enter

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

Signature > Date

Hame (pleass priny or \ype) DAV System Cot,

Title

She/Organlantion Name Company

Qapyright © 17806 DA Reqer



ORDER FORM S8

Please check the appropriate license you wish to purchase:
() Non-—comrﬁncrcial 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 & Handling.

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

Company

Addrese

Cuy State Op
‘nd to: David A. Roger

1840 Donalor Dr.
Escondido, CA 92027

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

For commerical site license orders, please enclose a signed copy of
the site license agreement.

Copyright © 1986 D A.Roger



L AR R e B A A A e R B R R R e e e A A R R R e
H# CLONE ~ Vaer 3.02 -~ (C) Copyright 19846 by D.&.Roger; a&LL RIGHTS RESERVED #
S R YL D censed tor DAL Roger #0000 SRS R
# *4% ALL DMV Keys are the same with the swception of: *xs% #
#CLrlLo £ ) b b OoBTERND o S Pghny 87 Pgllp OSvsRshd #
HEWF LOALL-F 1HALE~FR0ALL-F36ALL-F48ALE-F58 BALL-F&BALL-FT7HALL-FE8HALE-FROALEF 108
# BCpy 1 HCpy tod Dup oSkp LodSFLTABS O END & INS O Pgln & Pglp OBreak O #
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