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[57] ABSTRACT

A personal computer attachment is provided for a dis-
play station of the type that communicates with a host
computer (48). The display station has a display unit
(10) and a keyboard (12) to which a personal computer
system unit (14) is attached. The personal computer

system unit typically supports floppy diskette drives
(16) and a printer (18). The display unit includes a CRT
(38), a regeneration buffer (42), a keyboard adapter (46)
and a feature bus (44). The personal computer system
unit includes a system bus, a microprocessor, memory, a
keyboard adapter and 1/0 interface connected to the
system bus. A display adapter (26 or 28) is connected to
the 1/0 interface. An analog input switch (52) is dis-
posed between the buffer (42) and the analog circuits
driving the CRT (38). This switch has a second input
from the display adapter (26 or 28) and is controlled
from inputs from the keyboard (12) to selectively sup-
ply image data from the buffer (42) or the display
adapter (26 or 28). An attachment adapter (36) mates
with the I/0 interface of the personal computer system
unit. The adapter (36) includes an input/output inter-
face (54), a switch control (56), a two-way keyboard
adapter (58) and a feature bus adapter (60). The key-
board (12) is connected to the two-way keyboard
adapter (58). Each of the switch control (56), the two-
way keyboard adapter (58) and the feature bus adapter
(60) communicate with the system bus of the personal
computer system unit via the input/output interface.
The switch control (56) is also connected to the control
input of the analog input switch (52). The two-way
keyboard adapter (58) is also connected to the keyboard
adapter in the display station and the keyboard adapter
in the personal computer system unit. The feature bus
adapter (60) is also connected to the feature bus (44) of
the display station. This arrangement allows keystroke
signals from the keyboard (12) to be transmitted by the
two-way keyboard adapter (58) via the input/output
interface (54) and system bus to the memory in the
personal computer system unit for interpretation by the
microprocessor and then retransmitted back to the two-
way keyboard adapter and then to a designated one of
the keyboard adapters in either the display station or the
personal computer system unit. The switch control is
responsive to a unique keystroke signal to control the
analog input switch (52). In this way, the operator can
control the mode of operation between either a host
mode or a personal computer mode. Further, data trans-
fer can be made between the host computer and the
personal computer.

16 Claims, 22 Drawing Figures
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PERSONAL COMPUTER ATTACHMENT FOR
HOST SYSTEM DISPLAY STATION

CROSS REFERENCE TO RELATED
APPLICATION

This application is a continuation-in-part of applica-
tion Ser. No. 06/473,058, filed Mar. 7, 1983, now aban-
doned.

FIELD OF THE INVENTION

The present invention generally relates to data pro-
cessing systems of the type having a central host com-
puter and a plurality of display stations each typically
having a keyboard and a display such as a CRT, and
more particularly to a personal computer attachment
for the display stations to allow the display stations to
operate with the host or with the personal computer
and to allow the transfer of files between the host and
the personal computer and the printing of the data dis-
played on the screen of the CRT. ‘

BACKGROUND OF THE INVENTION

Data processing systems are known where a plurality
of display systems communicate with a central host
computer. These display systems typically include a
base unit which acts as a display and supports a key-
board for operation as a keyboard/display terminal that
communicates with the host via a controller. The termi-
nal may interface with a plurality of features connected
thereto such as a card reader or a light pen. The base
unit and the features receive transmission from the con-
troller via a feature bus in the base unit and also transmit
to the controller via this feature bus. The base unit also
provides priority control in permitting features to re-
spond to a controller poll. Commands are also directly
addressable to the base unit and features by the control-
ler. Typical of such systems are the IBM 3270 informa-
tion display system, the IBM 3274 control unit and the
IBM 3278 display stations.

In such systems, the display stations are used to ac-
cess data and run programs on the host. Storage of data
or printing a hard copy typically are accomplished
using bulk storage media or printers associated with the
host computer. These may not always be readily acces-
sible or available to a display station operator. More-
over, some data may be sensitive or confidential, and
the operator may desire to exercise direct control over
the bulk storage media on which the data is stored or
the hard copy produced by the printer. Current display
stations do not provide this access or flexibility. Re-
cently, small desk top or so-called personal computers
have been introduced on the market. These typically
include a system unit containing a microprocessor, read
only storage (ROS), random access memory (RAM),
and various adapters connected to the system unit bus
to allow connection of a keyboard, a CRT display, one
or more floppy diskette drives, possibly one or more
hard disk drives, and a printer. A personal computer
would provide the display station operator with accessi-
bility to both bulk storage media, in this case a floppy
diskette, and a printer, but to simply provide the display
station operator with a personal computer would be a
duplication of equipment and no ability to use host files
on the personal computer and vice versa.

It is therefore an object of this invention to provide a
personal computer attachment for a display station that
will allow the display station operator to operate the
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2

display station in either a host mode or a personal com-
puter mode without duplication of equipment.

It is another object of the invention to provide a
personal computer attachment for the display station
that will allow transfer of files between the host and the
personal computer and vice versa.

SUMMARY OF THE INVENTION

The objects of the invention are accomplished by
providing an attachment between the feature bus of the
base unit of the display station and the system unit of the
personal computer. Both the keyboard and the display
can be used in either a host mode or a personal com-
puter mode in response to commands entered on the
keyboard on the display station operator. For purposes
of providing a specific example of the invention, the
following description is directed to the attachment of
the the IBM Personal Computer (PC) to the IBM 3278
display station. It will be understood by those skilled in
the art, however, that the invention may be practiced
with other so-called personal computers or sub-units
thereof and other display units manufactured by others
than the International Business Machines Corporation.

The 3278 personal computer attachment provides a
method for combining the IBM 3278 display station
with the IBM PC. It uses the 3278 display and keyboard
and does not require the display or keyboard of the
personal computer. The personal computer attachment
allows existing host programs to be run unmodified, and
also allows most Disk Operating System (DOS) based
PC programs to run unmodified. These two operations
are referred to as “host mode” and “PC mode”. They
can run concurrently with no interference between the
programs. An additional option is offered to provide
data transfer between personal computer and host pro-
grams.

The personal computer attachment use the existing
personal computer system unit. There are no hardware
or software modifications required. The attachment
does, however, add a new adapter card and some new
software (called an interrupt handler) to use the 3278
display and keyboard. No host hardware or software
modifications are necessary to operate the personal
computer attachment. The attachment is designed to
maintain the integrity of the host session in the event of
a disruption in the personal computer operation (caused
by program, hardware or power failure).

The personal computer attachment consists of three
major sub-features. The first is the modifications to the
3278 display to accept the output of one of two PC
video adapters; either the monochrome adapter or the
color graphics adapter.

The second sub-feature consists of a new adapter for
the PC (called the 3278 adapter) and a group of inter-
connecting cables. This sub-feature also includes 5}

inch diskettes. On those diskettes is an interrupt handler

program, some sample application programs for the
host computer and the PC to support file transfer and
screen capture, and installation and diagnostic pro-
grams.

The third sub-feature is a modification to the 3274
microcode which will support data transfer (both file
transfer and screen capture).

The personal computer system unit comprises a key-
board adapter, an Intel 8088 microprocessor with 40K
of ROS in which is stored character generation data and
the Basic Input/Output System (BIOS), 64K to 256K of
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RAM and a group of five or eight Input/Output (1/0)
slots which can receive diskette drive adapters, printer
adapters, display adapters, additional RAM and so
forth. The 1/0 slots are connected in parallel to the
system unit bus.

The 3278 has some digital logic and a regeneration
buffer. The digital logic includes a keyboard adapter
and the feature bus. These are used as part of the per-
sonal computer attachment. The digital logic attaches
to a 3274 control unit via an interface commonly re-
ferred to as the “DCA” for device control adapter. The
output of the digital logic normally goes through some
analog circuits to generate an image on the face of the
CRT display. An additional circuit function (called the
analog input switch) is introduced between the digital
logic and the analog logic. This allows the analog logic
to be driven from either the normal digital logic of the
3278 or from the output of a video adapter plugged into
the personal computer system unit. The state of this
switch is controlled by an external source, which in the
specific example being described, is the 3278 adapter
plugged into one of the 1/0 slots in the personal com-
puter system unit.

The 3278 adapter consists of four major sub-func-
tions. The first of these is the PC 1/0 interface function
which allows the 3278 adapter to meet the interface of
‘the 1/0 slots of the personal computer.

The second sub-function of the 3278 adapter is the
analog input switch control. These circuits (which are
controlled by the PC program) will cause the analog
input switch in the 3278 to switch states. Thus, a PC
program has the capability to determine what is dis-
played on the face of the CRT; either the 3278 host
image or the personal computer display adapter image.
Because the analog switch is introduced in the position
just described, the 3278 regeneration buffer and its sup-
porting logic operate just as they did before installation
of the personal computer attachment. The same is true
for the regeneration buffer and its supporting logic in
.the display adapter of the personal computer. This al-
lows the host program and the personal computer pro-
gram to continue to generate images and send them to
their respective regeneration buffers, thus allowing
concurrent operation of both the host program and the
personal computer program.

The third sub-function in the 3278 adapter is the two-
way keyboard adapter. It operates in conjunction with
the PC program. An unmodified 3278 keyboard is
plugged into the two-way keyboard adapter using the
existing 3278 keyboard cable and connector. The two-
way keyboard adapter accepts keystroke scan codes
from the 3278 keyboard and feeds them to the personal
computer system unit RAM. The PC program is ex-
pected to interrogate these scan codes in RAM, alter
them (if necessary) using a table look-up, send them
back to the two-way keyboard adapter and direct
whether the adapter output is sent to the existing key-
board adapters in the 3278 or PC. The program that
supports this function is called the interrupt handler.
The interrupt handler also monitors the 3278 keyboard
operation for a unique key sequence which is the way
the operator requests the interrupt handler to switch
modes. When in the host mode, the CRT image and
keystrokes are associated with the host program; when
in the PC mode, the CRT image and keystrokes are
associated with the PC program. This is a toggle opera-
tion; that is, when a key is hit once, it switches from one
mode to the other, and when hit again, it switches back.
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An inherent capability of this design is that a PC pro-
gram can generate keystrokes to the 3278 or personal
computer system unit which are identical to those a
human operator could have generated.

The fourth sub-function is the feature bus adapter
which provides circuits to connect the 3278 adapter to
the feature bus of the 3278 display. The feature bus is
normally an internal bus of the 3278 display and exists to
support such features as light pen, magnetic stripe card
reader, etc. This feature bus is extended outside the 3278
base unit to the mating portion of the PC adapter to
provide a relatively high speed, two-way path for send-
ing data from the host to the PC and vice versa.

The function referred to as “Data Transfer” is di-
vided into two sub-functions; file transfer and screen
capture. In order to make use of this feature, a modifica-
tion in the microcode of the 3274 controller is provided.
This modification in the microcode will recognize addi-
tional 3270 structured fields and direct the data sent
from the host to the feature bus rather than to the 3278
regeneration buffer. A program in the personal com-
puter can accept that data and act on it immediately or
store it on diskette for later use with other PC pro-
grams. In addition, that program will take data from the
diskette and send it via the feature bus and the 3274
controller to the host.

The ability for a PC program to generate 3278 key-
strokes enables the function called “upload” to be per-
formed. Using the upload function, the operator in-
vokes a keystroke generation program in the PC. This
program produces the keystrokes which are sent to the
host and appear to be macro-language instructions.
Thse instructions are a bootstrap program which bring
in the rest of the file transfer program. This file transfer
program is a private exec which is permanently stored
and available for use anytime the operator invokes it. It
only requires this upload once.

The other sub-function is screen capture. The only
place within the display sub-system that the screen
image resides is in the regeneration buffer of the 3278
display. Additional microcode is provided in the 3274
controller to unload that screen image from the regen-
eration buffer of the 3278 display into the 3274 control-
ler and redirect it out through the feature bus to the PC
system unit. A program in the PC system unit will write
this image to diskette or to the printer adapter giving
the capability for local copy.

An important integrity aspect of the design is that if
the personal computer application fails, then the opera-
tor can, using the keystroke sequence, switch to host
mode and continue the host operation. Additionally, if
power is removed from the personal computer, then
keystroke data is redirected to the display station rather
than the personal computer without invoking the
switchover key sequencing. This is made possible be-
cause the front end of the two-way keyboard adapter is
powered directly from the 3278 display.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, aspects and advan-
tages of the invention will be better understood from
the following detailed description with reference to the
accompanying drawings, in which:

FIG. 1is a perspective view of a 3278 display station
flanked by a personal computer system unit and a
printer;



4,641,262

S
FIGS. 2A and 2B together from a pictorial represen-

tation of the personal computer and the various adapter
options available including the 3278 adapter;

FIG. 3 is a block diagram of the 3278 display and the
personal computer showing how they are interfaced
with the 3278 adapter;

FIG. 4 illustrates the relationship of FIGS. 4A, 4B
and 4C which, taken together, are in turn a detailed
block diagram of the 3278 attachment;

FIG. 5 is a block diagram of the feature command
decoder of the 3278 adapter;

FIG. 6 is a block diagram of the feature status register
of the 3278 adapter;

FIG. 7 is a block diagram of the feature poll register
of the 3278 adapter;

FIG. 8 is a timing diagram illustrating the operation
of reading from the RAM buffer on the 3278 adapter by
the 3278 display;

FIG. 9 is a timing diagram illustrating the operation
of writing into the RAM buffer on the 3278 adapter by
the 3278 display;

FIG. 10 is a timing diagram illustrating the operation
of the poll request and response sequence between the
3278 display and the personal computer attachment
feature;

FIG. 11 is a block diagram of the keyboard data
paths;

FIG. 12 is a block diagram showing the cable connec-
tions between the analog switch, the analog display
circuits, the digital logic and refresh buffer, and the
video cable input from the personal computer system
unit;

FIG. 13 illustrates the relationship of FIGS. 13A, 13B
and 13C which, taken together, are in turn logic dia-
grams of the monitoring logic and video switch, the
horizontal sync switch, the vertical sync switch and
related switching logic, the vertical retrace signal
stretcher, the color to grey scale translator, and the
grey scale gate signal generator which comprise the
analog switch in the preferred embodiment;

FIG. 14 is a timing diagram illustrating the operation
of the monitoring logic; and

FIG. 15 15 a timing diagram illustrating the operation
of the vertical retrace signal stretcher.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings, and more particu-
larly to FIG. 1, a 3278 display station is shown as com-
prising a CRT display 10 and a keyboard 12. On the
right of the CRT display 10 is an IBM Personal Com-
puter system unit 14 which may have one or two floppy
diskette drives 16 installed in the system unit cabinet.
On the left of the CRT display 10 is a printer 18, here
shown on an optional stand 20. The printer 18 is con-
nected to and controlled by the personal computer
system unit 14.

FIGS. 2A and 2B show the IBM Personal Computer
system unit mother board 22 mapped to generally show
the location of the Intel 8088 microprocessor, the read
only storage (ROS), the random access memory
(RAM), the keyboard attachment, and the 1/0O expan-
sion slots as well as other parts of the system unit. A
number of adapters in the form of printed circuit boards
are available which are designed to be plugged into one
of the 1/0 slots. For example, a diskeite drive adapter
24 capable of supporting up to four diskette drives
would be plugged into one of the I/0 slots. This in turn
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would be connected to the two internal diskette drives
16. Two monitor adapters are available for the IBM
Personal Computer; a color graphics monitor adapter
26 and a monochrome display and parallel printer
adapter 28. Typically, one or the other of the adapters
26 or 28 would be plugged into one of the 1/0 slots and
a connection made from the adapter to the base unit of
the 3278 display. If the monochrome display and paral-
lel printer adapter 28 is used, then a cable connection is
also made from the adapter to the printer 18. On the
other hand, if the color graphics monitor adapter 26 is
used, it is necessary to plug the parallel printer adapter
30 in to one of the 1/0 slots and make the cable connec-
tion from this adapter to the printer 18. Another 1/0
slot might have plugged into it a RAM expansion card
32 and/or an asynchronous communications adapter 34,
the latter having a cable connection to a modem (not
shown) for connection to a telephone line, for example.

Accordingly to the invention, a 3278 attachment
adapter 36 is provided to be plugged into one of the I/0
slots of the IBM Personal Computer system unit. This
adapter 36 has cable connections to the base unit of the
3278 display station and cable connections to both the
3278 keyboard and the keyboard attachment on the
mother board of the system unit. The relationship of the
3278 attachment adapter to the 3278 display station and
the personal computer system unit is best shown in FIG.
3 to which reference is now made.

In FIG. 3, the same reference numerals as used in the
preceding figures refers to the same components or
circuits. Therefore, it will be understood that the sev-
eral adapters shown in block diagram form are plugged
into the I/0 slots in the sytem unit. The 3278 display
unit 10 is represented as having a CRT 38 which is
driven by analog circuits 40 in a conventional manner.
The analog circuits 40 are controlled by digital logic
and a regeneration buffer 42 which is also connected to
the feature bus 44 and the keyboard adapter 46. Nor-
mally, the 3278 keyboard 12 would be connected to the
keyboard adapter 46. In addition, the 3278 display sta-
tion communicates with a host computer 48 via a 3274
controller 50.

The circuitry described thus far for the 3278 display
station 10 is conventional. For purposes of the subject
invention, this circuitry is modified by the addition of an
analog input switch 52. Normally, the output of the
digital logic and regeneration buffer 42 goes through
the analog circuits 40 to generate an image on the face
of the CRT 38. However, the analog input switch 52 is
introduced between the digital logic and regeneration
buffer 42 and the analog circuits 40. The analog input
switch has a second input which is connected to the
color graphics adapter 26 or optionally the mono-
chrome monitor and parallel printer adapter (not shown
in FIG. 3). The analog input switch 52 thus allows the
analog circuits 40 to be driven from the normal digital
logic and regeneration buffer 42 of the 3278 display unit
or from the output of a video adapter plugged into the
personal computer system unit. The state of the analog
input switch is controlled by the 3278 adapter 36.

The 3278 adapter 36 has four major sub-functions; the
1/0 interface function 54, the analog input switch con-
trol 56, the two-way keyboard adapter 58, and the fea-
ture bus adapter 60. The 1/0 interface function 54 al-
lows the 3278 adapter 36 to meet the interface of the
170 slots of the personal computer system unit. The
analog input switch control 56 is controlled by a per-
sonal computer program to cause the analog input
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switch 52 to switch states. Thus, the personal computer
program has the capability to determine what is dis-
played on the face of the CRT 38; either the 3278 host
image or the personal computer display adapter image.
Because of the position of the analog input switch 52,
the regeneration buffer 42 and its supporting logic oper-
ate as they did before installation of the personal com-
puter attachment. The same is true for the regeneration
buffer and its supporting logic in either the color graph-
ics adapter 26 or the monochrome monitor and parallel
printer adapter 28. This allows the host program and
the personal computer program to continue to generate
images and send them to their respective regeneration
buffers, thereby allowing concurrent operation of both
the host program and the personal computer program.

The third sub-function in the 3278 adapter 36 is the
two-way keyboard adapter 58 which also operates in
conjunction with a personal computer program. In an
unmodified 3278 display station, the keyboard 12 is
plugged into the keyboard adapter 46; however, when
the personal computer attachment is installed, the key-
board 12 is plugged into the two-way keyboard adapter
58 using the existing 3278 keyboard cable and connec-
tor. The two-way keyboard adapter 58 accepts key-
stroke scan codes from the keyboard 12 and feeds them
to the personal computer memory 62 via the 1/0 inter-
face 54. The personal computer program is expected to
interrogate these scan codes in memory 62, alter them
(if necessary) using table lookup in memory, send them
back to the two-way keyboard adapter and direct
whether the adapter output is sent to the existing key-
board adapters in the 3278 display or the personal com-
puter. The program that performs this function is called
the interrupt handler which, in addition, monitors the
keyboard 12 operation for a unique key sequence which
is the way the operator requests the interrupt handler to
switch modes. When in the host mode, the CRT image
and keystrokes are associated with the host program;
when in the personal computer mode, the CRT image
and keystrokes are associated with the personal com-
puter program.

The feature bus adapter 60 provides circuits to con-
nect the 3278 adapter 36 to the feature bus 44. The
feature bus 44 normally supports such features as light
pen, magnetic strip readers, programmable symbol sets,
and the like. This feature bus mates with the feature bus
adaper 60 of the 3278 adapter 36 to provide a relatively
high speed two-way path for sending data from the host
to the personal computer and vice versa.

The 3278 attachment adapter 36 is shown in greater
detail in FIG. 4 and includes a 256 X 8-bit RAM buffer
66 that can be written to or read from by either the
personal computer or by a feature command, but not
simultaneously. The buffer 66 resides in the personal
computer memory address space starting at base ad-
dress X‘C4000’. The only time the personal computer is
allowed access to the buffer 66 is the time when the
feature has received a Start Op command until the per-
sonal computer responds with an Op Complete Pend-
ing. The only other time that the personal computer
may have access to the buffer 66 is if the Initial Program
Load (IPL) latch has been reset. At all other times the
buffer 66 is dedicated to the feature bus adapter. The
feature bus reads the buffer 66 at the address specified
by the buffer address counter 68 with either a Read
Data or Read Multiple command. Data is written to the
buffer 66 at the address specified by the RAM address
selector 69 with a Write command from the feature bus.
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The buffer address counter 68 is one byte wide. It is
loaded with the Set Address Counter Low command
from the 3274 controller. It can also be reset to zero
with the Reset command from the 3274 controller. The
buffer address counter 68 contains the address which is
to be read from or written to by the 3274 controller.

The buffer 66 is connected to a RAM bus 67 which is
isolated by two tri-state tranceivers 65 and 77. When
provided with an enable signal and an appropriate di-
rection control signal, the transceiver 65 allows data to
flow from the G bus 72 to the RAM bus 67 or vice
versa. Similarly, the transceiver 77 will allow data to
flow from the T bus 104 to the RAM bus 67 or vice
versa. An interface to the PC data bus 73 is provided by
yet another tri-state tranceiver 75 which, when pro-
vided with an enable signal and an appropriate direction
control signal, allows data to flow from the PC data bus
73 to the T bus 104 or vice versa. The interface to the
3278 display comprises two parts, a tri-state buffer 91
and a tri-state driver 93. These serve the same function
as the transceivers 65, 75 and 77 but they are necessary
to provide the connections to the feature bus out 89 and
the feature bus in 95. The buffer 91 and the driver 93
allow data flow in only one direction so direction con-
trol signals are not required. When buffer 91 is provided
with an enable signal, data on the feature bus out 89 is
allowed to flow onto the G bus 72. When driver 93 is
enabled, data on the G bus 72 is allowed to flow onto
the feature bus in 95.

The feature command decoder 70 is connected to the
G bus 72 by the feature command register 74. The de-
coder 70 is shown in more detail in FIG. § and com-
prises two decoder circuits 76 and 78 connected to
command register 74. These decoder circuits provide
feature command outputs which are listed below:

COMMAND DESCRIPTION

xXr Nop

X Poll. Sends poll status to feature bus.

X'3 Reset. Sets buffer address counter to
all zeros.

X4 Read Data. Reads one byte of data.
Increments buffer address counter.

X'5 Write BAR High. Loads the buffer address
counter high.

X6 Write BAR Low. Loads the buffer address
counter low.

X7 Read ID. Feature ID and poll status are
sent to the feature bus.

X8 Start Op. Loads Start Op modifier
register.

X' Nop

XA Nop

Xp Read Multiple. Reads up to four bytes
of data from the buffer.

X« Write Data. Stores up to 256 bytes of
data in the buffer.

XD Nop

X‘E’ Nop

X'F Read Status. Sends contents of feature

status register to feature bus.

Returning now to FIG. 4, the feature status register
80 is one byte wide and provides an output to the G bus
72. This register is read only by the 3274 controller and
is read using a Read Status command. This Read Status
command is decoded by the command decoder 70
which provides an output to the feature controls block
63 (FIG. 4A). In response to the decoded Read Status
command, the feature controls block 63 generates a
Gate FBA (Feature Bus Adapter) Status signal to the
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feature status register 80 causing it to ouput its content
on the G bus 72. FIG. 6 shows the feature status register
in more detail. It comprises five latches 82, 83, 84, 86,
and 88 and a buffer 90. The following is a description of
the bits in the feature status register beginning with the
most significant bit:

BIT DESCRIPTION

7 Screen Capture Busy. Set by PC write
command (bit 7=1) when screen capture
message is receive. Reset by a PC write
command (bit 7=0) or PC reset or Reset.

6 IPL Complete. Set by PC write command
(bit 6=1). Reset by PC write command
(bit 6=0) or PC reset.

5 Not Busy. Set by feature bus adapter
when ‘Op Complete Pending’ is set in
feature status register or PC reset.

Reset when a Start Op Modifier has been
received.

4 Read Request Sequence. Set by PC write
command (bit 4=1) when it is ready for
the 3274 to read the buffer. Reset by PC
write command (bit 4=0) or PC reset or

Reset.
3 Reserved.
2 Reserved.

1 Op Complete Pending. Set by PC write
command (bit 1=1). Reset by Acknowledge
to feature poll or PC reset or Reset.

4 Reserved.

Returning again to FIG. 4, the feature poll/ID re-
sponse register 92 is connected to the G bus 72. This
register is also one byte wide and is read only by the
3274 controller. As shown in FIG. 7, register 92 com-
prises two latches 94 and 96 and a buffer 98. The bit
descriptions are give below beginning with the most
significant bit:

BIT DESCRIPTION

7 ¢

6 1

5 ] Feature ID = X'5

4 1

3 Feature Interrupt. Set if IPL complete
has been activated or Read Request
Sequence has been activated. Reset by
Acknowledge to poll or PC reset or Reset

2 Reserved.

1 Reserved.

o Op Complete. Set by PC write command

(bit 0=Reset by Acknowledge to poll
or PC reset or Reset.

Returning to FIG. 4, when a Read Feature ID com-
mand is decoded by the adapter, the poll/ID response
register 92 is gated onto the feature bus in 95.

The control signals from the 3278 feature bus are
logically combined with the outputs of the feature bus
command decoder 70 to generate gating and enable
signals for reading from or writing to the RAM buffer
66 and various ones of the registers on the attachment
adapter 38 by the 3278 display station. The logic that
generates these gating and enable signals is generally
represented by block 63 which has as inputs the control
signals Feature Reset, Strobe Feature Bus Out (FBO),
Acknowledge, Present Poll, and the outputs ‘@’ to ‘F’
from the command decoder 70. The control signals
Feature Reset, Strobe Feature Bus Out, Acknowledge,
and Present Poll originate from the 3278 display and are
communicated via the feature bus out 89. Also commu-
nicated via the feature bus in 95 to the 3278 display are
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the Feature Response and the Poll Request signals. The
feature read signals produced by the feature control
block 63 include Gate ID or Poll Status, Gate FBA
(feature bus adapter) Status, and Gate RAM in combi-
nation with the Gate FBI (feature bus in) signal. The
feature write signals produced by the feature control
block 63 include LD BFR ADR CTR and -RAM WE
(write enable) in combination with the Gate FBO sig-
nal. The specific details of the logic circuitry in feature
control block 63 are shown in Appendix B of the JBM
3270 Personal Computer Attachment User’s Guide pub-
lished in March 1983, and the procedure by which a
3278 display communicates with an attached feature is
described in U.S. Pat. No. 4,271,479 to Cheselka et al.
However, a few examples should illustrate the opera-
tions performed.

Referring now to FIGS. 4 and 8, consider first the
operation of reading from the buffer 66 to the 3278
display via the feature bus in 95. Parallel command bits
on the feature bus out 89 are inputted to the tri-state
buffer 91 as indicated in FIG. 8ascand d. FIG. 8 at ¢
indicates that bits 2 to 10 may be “0” or “1” depending
on the code of the command, while FIG. 8 at d indicates
that bit 11 is a “0” indicating that the data on the feature
bus out 89 is a command. Bits 10 and 11 are supplied to
buffer 100 which supplies an input to the parity check-
er/generator 101. The parity checker/generator 101
checks the parity of the incoming command or other
data and, if there is a parity error, provides an error
output signal which is processed in a conventional man-
ner. Since as shown in FIG. 8 at h the Gate FBO signal
to the tri-state buffer 91 is low, bits 2 to 9 on the feature
bus out 89 are transferred to the G bus 72. The 3278
display then causes the input control signal Strobe Fea-
ture Bus Out (SFBO) to go low as shown in FIG. 8 at
a. A negative gated SFBO signal shown in FIG. 8 at e
gates the command on the G bus 72 into the feature bus
command register 74. This register 74 supplies the com-
mand to decoder 70 which provides a feature bus com-
mand signal on one of lines ‘@ to ‘F’ to the feature
controls block 63. At this point it has been logically
determined that a read operation is to be performed
from the buffer 66. The gate FBO signal now goes
positive as shown in FIG. 8 at h turning off the tri-state
buffer 91 and blocking further input from the feature
bus out 89 to the G bus 72. The gate FBI signal then
goes negative as shown in FIG. 8 at i enabling the tri-
state driver 93 to allow data on G bus 72 to pass to the
feature bus in 95. Since there is assumed to be no parity
error and the command is assumed to be valid in this
example, the feature response signal is sent to the 3278
display as shown in FIG. 8 at b. At the same time, the
gated SFBO signal goes positive isolating register 74
from the G bus 72. Two signals are now sent to the
tri-state transceiver 65. These are Gate RAM and En-
able Gate RAM signals shown in FIG. 8 at j and k. The
Gate RAM signal is a directional a control signal to
allow data to go from the G bus 72 to the RAM bus 67
(Gate RAM negative) or from the RAM bus 67 to the G
bus 72 (Gate RAM positive). The Enable Gate RAM
signal enables the transceiver 65 to pass the data be-
tween the two buses. Since the RAM WE signal is
positive as shown in FIG. 8 at m, the data from the
address specified by the address selector 69 is read from
buffer 66 onto RAM bus 67 and via the transceiver 65 to
G bus 72 from where it is transferred via driver 93 to the
feature bus in 95. At the end of the SFBO signal, a



4,641,262

11
negative going step buffer address counter gate is gener-
ated as shown in FIG. 8 at | causing the address counter
68 to advance to the next address.

It it had been desired to read from the buffer 66 begin-
ning at a specific address, it will of course be understood
that the read operation would have been first preceded
by a write operation which loaded the starting address
into the buffer address counter 68. Similarly, a write
operation to the buffer 66 from the 3278 display would
also be preceded by a write operation to load the start-
ing address into the buffer address counter 68.

The write operation is illustrated by a write operation
to the buffer 66. Reference is now made to FIGS. 4 and
9. As before, parllel command bits on the feature bus
out 89 are inputted to the tri-state buffer 91 as indicated
in FIG. 9 at ¢ and d. Since as shown in FIG. 9 at h the
Gate FBO signal is negative, bits 2 to 9 on the feature
bus out 89 are transferred by the tri-state buffer 91 to the
G bus 72. The 3278 display then causes the input control
SFBO to go low as shown in FIG. 9 at a and this pro-
duces the negative gated SFBO signal shown in FIG. 9
at e that gates the command on the G bus 72 into the
feature bus command register 74. The decoder 70 in
response to the command data in register 74 provides a
feature bus command signal to the feature control block
63. At this time in the example, it has been logically
determined that a write to buffer 66 is to be performed.
This time, however, the gate FBO signal remains nega-
tive and the gate FBI signal remains positive as shown
in FIG. 9 at h and i, respectively, so that the tri-state
buffer 91 remains on and the tri-state driver 93 remains
off. The feature response signal is sent to the 3278 dis-
play as shown in FIG. 9 at b and the gated SFBO signal
goes positive as shown in FIG. 9 at e as in the preceding
example. The Gate RAM signal shown in FIG. 9 at k
remains negative. This is the direction control signal to
transceiver 65, and in response to this signal, the trans-
ceiver 65 allows data to flow from the G bus 72 to the
RAM bus 67 when the transceiver 65 is enabled by a
negative going Enable Gate RAM Signal. The first time
this occurs, the command on the G bus 72 is transferred
to the RAM bus 67 but it is not written to buffer 66
because the RAM WE signal is positive as shown in
FIG. 9 at m. On the next cycle, the data to be written to
the buffer 66 is input to the tri-state buffer 92 as shown
at FIG. 9 at c. Note that at this point bit 11 on the
feature bus out 89 goes high as shown in FI1G. 9 at d to
indicate that the bits 2 to 10 represent data and not a
command. This time the RAM WE signal goes negative
allowing the data on the data bus 67 to be written to the
buffer 66. At the end of the RAM WE signal, the step
buffer address counter pulse shown in FIG. 9 at 1 is
generated causing the buffer address counter 68 to sup-
ply the next address to the RAM address selector 69 in
anticipation of the next write operation.

Consider now the poll request and response sequence
with reference to FIGS. 4 and 10. As is common to all
features which may be attached to the 3278 display, a
poll request line is activated by the personal computer
attachment when it has status to transmit. This is shown
in FIG. 10 at a. In order to prevent conflicts among
several features which may be attached to the 3278
display, each feature is assigned a number (5 for the
personal computer attachment in this specific example)
and when a priority counter in the 3278 base unit
reaches the number assigned to a particular feature, a
present poll signal is sent to the feature. This is shown in
FIG. 10 at b. Furthermore, once the poll request line
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has been activated by a particular feature, all other
features are prevented from responding to a poll on the
feature bus out 89. The poll request bit shown in FIG.
10 at a and the present poll signal shown in FIG. 10 at
b cause the poll response signal shown in FIG. 10 at c to
be generated and sent from the feature controls block 63
to the 3278 display. In response to the “hand shaking”,
the 3278 display then sends the poll command on the
feature bus out 89 and the SFBO signal to the feature
controls block 63, the latter being shown in FIG. 10 at
d. As in the buffer read operation previously described,
the gate FBO signal goes positive and the gate FBI
signal goes negative turning off tri-state buffer 91 and
turning on tri-state driver 93 thereby connecting the G
bus 72 to the feature bus in 95. The poll command is
decoded by the command decoder 70 and, in response
to the decoded command, the feature controls block 63
generates the Gate ID or Poll Status signal to the poll-
/1D response register 92 causing it to output its contents
on the G bus 72. This data is transferred to the feature
bus in 95 via the tri-state buffer 93 as shown in FIG. 10
at e. Finally, the 3278 display provides an acknowledge
signal shown in FIG. 10 at f to the feature control block
63 to complete the “hand shaking”.

Considering next the PC side of adapter 36, the PC
status register 102 is connected to the T bus 104 and is
one byte wide. This register is read only to the personal
computer. It resides at 1/0 address X‘3E4’. The follow-
ing is a description of the bits of the PC status register
beginning with the most significant bit:

DESCRIPTION

Reserved.

Poll Request Active. The bit is

interrogated by the personal computer

data transfer software to either allow
the software to change the feature
status register bits 0) or to prohibit

the change of feature status register

bits (1). It is set when any feature

status register bit is initially turned

on and the present poll signal from the

feature bus is present and is turned off

by the feature bus poll acknowledge.

5 Display Type. This bit is a 1 for a 3278
and a O for a 3279 or similar color
monitor.

4 Serial Port Busy. This bit is a 1 when
the keyboard serializer is busy. It is
reset when the port becomes available or
with PC reset..

3 Serial Port Interrupt. This bit is a 1
when the keyboard serial port has
completed sending a character. It is
reset by an adapter command or with PC
reset.

2 Start Op Interrupt. This bit is a | when
the Start Op Modifier register has been
loaded from the feature bus. The bit is
reset when the Start Op Modifier
register is read by the PC or with PC
reset.

1 Paraliel Output Port Imterrupt. This bit
is a 1 when the parallel output port
(8255 Port B) is available to accept
another character. This bit is reset
when data is sent to the port or by PC
reset.

0 Keyboard In Interrupt. This is a | when

the adapter has received a character

{from the keyboard (8255 Port A). This

bit is reset when the data is read from

the adapter or with PC reset.

BIT

7
6
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The PC command decoder 106 is connected to the T
bus 104 and is similar in construction to the feature
command decoder 70 and so a detailed illustration of
the decoder 106 is omitted from this description. The
PC command decoder 106 is one byte wide and is write
only. This decoder resides at 1/0 address X‘3E4’. The
following is a list of the commands decoded by the
decoder 106:

COMMAND DESCRIPTION

X0 Turn off serial interrupt. Resets the
keyboard serial 1/0 port.

X'01 Turn on Op Complete Pending. Turns the
Op Complete Pending bit on and causes a
poll request to the 3278.

x0or Turn off Read Request Sequence.

X'03 Turn on Read Request Sequence.

X048 Turn off Screen Capture Busy.

X*05" Turn on Screen Capture Busy.

X006 Turn off Test Mode.

X007 Turn on Test Mode.

X008 Turn off Keyboard Clicker Gate.

X'09 Turn on Keyboard Clicker Gate.

X'0A" Turn off 3278 Display gate.

X'0B' Turn on 3278 Display gate.

xX'oc Turn off IPL Complete.

X'0D’ Turn on IPL Complete.

X0E’ Turn off Diagnostic Mode.

XOF Turn on Diagnostic Mode.

The adapter 36 uses an Intel 8255 programmable
parallel interface controller 64 to interface to the key-
board 12, the keyboard adapter 46, and the analog
switch control 56. For detailed information on the 8255
programmable parallel interface controller, the reader
is referred to the Intel Data book. The controller 64 has
four ports identified as Ports A, B, C and D. These
ports, their 1/0 addresses and a description of their use
are listed below:

DESCRIPTION

This port is used to read the keyboard.
This port is used to send keyboard data
to the 3278 display.

This port has multiple uses. It is used
for the control signal for poris A and
B, the analog switch control, and
control to select which input is read
into port A (i.e. 3278 keyboard data or
3278 keyboard ident code).

This is the control register for the
8255 controller.

PORT ADDRESS

A X3EOC
B X3EP

C X'3E2

X3IEY

The Intel 8255 controller 64 is the main device used
to interface the keyboard. The Keyboard In at Port A
of the 8255 controller is connected to the keyboard 12.
The interface is asynchronous in that when the key-
board has a character to send, it activates the line “Data
Avail In”. The 8255 Port A is set for strobed input, and
when the “Data Avail In” line from the keyboard be-
comes active, the eight scan bits from the keyboard are
loaded into Port A of the 8255 controller. The 8255
responds by activating the “KB Ack Out” line. When
the software reads Port A of the 8255, the “Data Avail
Out” line from the 8255 will deactivate. The 8255 also
generates an interrupt (“KB In Int”) to the personal
computer when a character has been read into the 8255
controller.

The keyboard data serialization register 110 is write
only and resides at I/O address X‘3ES’. The data writen
to this register will be serialized and sent to the PC
keyboard input socket. After a keystroke has been read
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in from the keyboard 12, the PC software determines
where to send the data. If the attachment is in the PC
mode, the keystroke will be mapped using a software
lookup table to a corresponding PC keyboard scan-
code. In the specific example being discussed, scan code
conversion is required because the 3279 keyboard 12 is
encoded in a different scan code than the PC keyboard
scan code. Obviously, in the host mode, no scan code
conversion is required. Next, the new scan-code will be
output to the keyboard serializer 110. Writing this regis-
ter causes PC Status Bit 4 (Serial Port Busy) to become
active. When the serialization is complete, Bit 4 will be
reset and PC Status Bit 3 (Serial Port Interrupt) will be
set. The data sent to this port will be serialized in the
following order: First, a parity bit will be sent out.
Second, the data will be sent out with the least signifi-
cant bit sent first. This port is not bidirectional and
therefore does not respond to the PC keystroke soft-
ware reset command.

FIG. 11 is a functional block diagram which summar-
izes the keyboard data paths just described. Note that
the 8255 controller 64 operates as the two-way key-
board adapter 58 shown in FIG. 3. An important aspect
of the invention is that if the personal computer applica-
tion fails, then the operator can, using the keystroke
sequence, switch to the host mode and continue the host
operation. This is made possible by powering the front
end of the two-way keyboard adapter directly from the
3278 display station. The front end of the two-way
keyboard adapter is that section of the logic which
accepts keystroke information from the keyboard and
directs it either to the 3278 or to the personal computer.
Additionally, if power is removed from the personal
computer, then keystroke data is automatically redi-
rected from the front end of the two-way adapter to the
display station rather than to the personal computer
without requiring the operator to invoke the switch-
over key sequencing so that host operation is main-
tained.

The appendicies at the end of the specification are
reproductions of the macro assembler print outs of the
following software which facilitates the interrupt han-
dling of the IBM Personal Computer attachment to an
IBM 3278 display station: Appendix A is the listing for
the 3278 attachment BIOS (Basic Input/Output Sys-
tem) extension. Appendix B is the listing for the key-
board interrupt handler. Appendix C is the listing for
the feature bus interrupt handler. Appendix D is the
listing for the attachment BIOS end label. Appendix E
is the listing for the 3278 attachment initialization. Ap-
pendix F is the listing for the EBCDIC keyboard trans-
lation tables and keyboard selection tables. The function
of the 3278 attachment BIOS extension is to handle all
hardware interrupts from the 3278 attachment and all
software interrupts for the 3278 attachment functions.
The function of the 3278 attachment keyboard interrupt
handler is to process keystrokes from the 3278 keyboard
and keyboard related function requests from an applica-
tion program. The function of the 3278 attachment
feature bus interrupt handler is to process all Start Op-
eration commands from the 3274 controller and all 3278
attachment related function requests from an applica-
tion program. The function of the 3278 attachment
BIOS end label is to mark the physical end of the 3278
attachment BIOS extension. The function of the 3278
attachment initialization is to initialize the 3278 attach-
ment and the 3278 attachment BIOS extension interrupt
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handlers. These appendicies are intended to show an
example of the software to support a specific preferred
embodiment of the invention. Those skilled in the art
will recognize that the software listed in the appendicies
is tailored to the IBM Personal Computer used as an
attachment to the IBM 3278 display station. The attach-
ment of a personal computer to a display station of
different manufacture and having different characteris-
tics would require different software support. In some
cases, the software support needed will be simpler than
that of the specific embodiment disclosed. For example,
the keyboard of the 3278 display terminal uses a scan
code which is different than the scan code for the IBM
Personal Computer keyboard which requires a transla-
tion between the two codes depending on what mode
the attachment is in. This translation is accomplished by
table lookup in the memory of the PC system unit as
described above. Obviously, when both the display
station and the personal computer use the same key-
board code, typically ASCII, this translation function is
not required. Other simplifications and modifications
will be apparant to those skilled in the art depending on
the characteristics of the display station and personal
computer which are to be attached.

Returning now to FIG. 4, the control signals from the
Personal Computer are logically combined to generated
gating, enable and address signals for reading from or
writing to the RAM buffer 66 and various ones of the
registers on the attachment adapter by the Personal
Computer Feature. The logic that generates these sig-
nals is generally represented by block 71. Again, the
specific details of the logic circuitry in the PC Controls
and Address Decode Block 71 are shown in Appendix
B of the IBM 3270 Personal Computer Attachment User’s
Guide. The inputs to the logic block 71 from the Per-
sonal Computer are the PC Clock, +Reset Driver,
Input/Output Read, Input/Output Write, Memory
Read, Memory Write, Address Enable, and the Address
Bus A0-A19.

Consider first the operation of writing to the buffer 66
by the Personal Computer. The logic block 71 generates
control signals to the tri-state transceiver 75 in order to
connect the PC data bus 73 to the T bus 104. One of
these signals, the +T Bus to PC signal, is a direction
control signal, and the other, the Gate PC to T Bus
signal, enables the transceiver 75. Similar direction and
enabling signals are generated for the tri-state trans-
ceiver 77. Specifically, the —T Bus to G Bus direction
control signal allows data to flow from the T bus 104 to
the RAM bus 67, and the —PC Select RAM signal
enables the transceiver 77. With the two transceivers
enabled, a data path is established from the PC bus 73 to
the T bus 104 and to the RAM bus 67. The —RAM WE
(write enable) signal applied to the RAM buffer 66 then
causes the data on the RAM bus 67 to be written into
the RAM buffer at the location specified by the RAM
address selector 69. A RAM buffer read operation is
similar except that the direction control signals and the
—RAM WE signal are inverted.

In order to write to the PC command decoder 106,
the transceiver 75 is enabled as in a write to buffer
operation, but the transceiver 77 is not enabled. The
logic block 71 generates a —IOW (1/0 write) signal
and the address X‘3E4’ to the command decoder 106 to
cause data on the T bus 104 to be written into the de-
coder. The PC Status Register 102 shares the address
X‘3E4’ with the PC Command Decoder 106. This is
possible since register 102 is a read only register while
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the decoder 106 is write only. Therefore, to read the PC
Status Register 102, the direction control signal to the
transceiver 75 is inverted and the logic block 71 gener-
ates a —IOR (1/0 read) signal and the address X'3E4’
to the register 102.

The Keyboard Data Serializer 110 and the Start Op
Modifier Register 112 also share an address, X'3ES’, the
former being write only and the latter being read only.
The operations of writing to and reading from these
registers are similar to those just described for the com-
mand decoder 106 and the status register 102. In addi-
tion to the address X*3ES’, the logic block 71 generates
the —IOW signal for the serializer 110 or the —IOR
signal for the register 112.

The diagnostic register 114 contains the ten feature
bus out bits as well as strobe feature but out, Poll Ac-
knowledge, Present Poll, and Reset. This register can
be written by the diagnostic program via the PC 1/0
bus. Two additional 1/O addresses are decoded in the
adapter for this purpose. With the feature bus cable
disconnected, the diagnostic program is able to manipu-
late this bus (feature bus out) to simulate feature com-
mands and data.

The diagnostic buffer 116 is attached to the feature
bus in (bits 2 to 20), Feature Response, Poll Request,
and the analog switch control. The buffer 116 can be
activated by the diagnostic program via the PC 1/0
bus. Two 1/0 addresses are decoded for this function.
With the feature bus cable disconnected, the diagnostic
program is able to detect feature responses and data.

Data transfer between the personal computer and the
host program consists of file transfer and screen cap-
ture. File transfer is enabled by the 3274 controller 50
microcode which recognizes certain structured fields in
the host data stream and directes the data to the feature
bus 44 instead of the regeneration buffer 42 of the 3278
display station as shown in FIG. 3. The personal com-
puter can accept the data and act on it immediately or
store it on diskette for latter use with other PC pro-
grams. In addition, data can be taken from the diskette
and sent via the feature bus 44 and the 3274 controller
50 to the host 48. This same ability to transmit data from
the personal computer to the host permits a PC pro-
gram to perform a function called “upload”. With this
function, an operator signs on to the host system in the
normal manner. Then the operator can invoke a key-
stroke generation program in the personal computer.
This program produces the keystrokes which are sent to
the host 48 and appear to be macro-language instruc-
tions. These instructions are a bootstrap program which
bring in the rest of the file transfer program. This file
transfer program is a private exec which the operator
now owns. It is permanently stored at the host 48 and
available for use any time the operator invokes it. It
only requires this upload once. Other uses can be envi-
sioned for the automatic keyboard operations just de-
scribed. For example, there could be automatic sign on
or automatic generation of any keystroke sequence that
the operator wishes to define.

Screen capture is the equivalent of the 3270 local-
copy function and of the IBM Personal Computer print-
screen function. Screen capture permits an operator to
obtain a printed hard copy of the screen image or to
copy the screen image to the system unit diskette. The
only place within the display sub-system that the screen
image resides is in the regeneration buffers. If the analog
switch 52 currently connects the regeneration buffer 42
to the analog circuits 40, then the host data image is
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displayed. The 3274 controller 50 has microcode to
unload that screen image from the regeneration buffer
42 into the 3274 controller 50 and redirect it out
through the feature bus 44 to the PC system unit 14. The
system unit 14 then directs this screen image data to
either the printer 18 or a diskette drive 16 via the corre-
sponding adapter. If on the other hand the analog
switch 52 connects the output of a PC monitor adapter,
either the color graphics adapter 26 or the monochrome
monitor and parallel printer adapter 28, to the analog
circuits 40, then the image displayed is the PC program
image. This image may be printed in the usual manner
since it is already resident in the PC system unit. This
capability for local copy also makes it possible for pro-
grams to be written to operate on the screen image in
whatever way the programmer desires.

While the feature bus adapter physically resides in the
personal computer, it appears to the 3274 controller as
feature address ‘0101’B on the 3278 display. 3274 micro-
code and PC microcode communicate with each other
via the feature bus adapter. The Poll Response register
92 is used to signal the 3274 controller 50 that the PC
status has changed. The Poll Response register 92 con-
tains the following:

bits 0-3: Feature Address (‘0101%)

bit 4: Request Read Status

bits 5,6: reserved

bit 7: Operation Complete
The Poll Response register 92 can be read using a Read
Feature ID command. The FBA Status register 80 is
used to indicate the current state of the PC and the
Feature Bus Adapter. The FBA Status register 80 con-
tains the following:

bit 0: Screen Capture Busy

bit 1: FBA Interface Enabled

bit 2: FBA NOT Busy

bit 3: Request Read Operation

bits 4, §: reserved

bit 6: Operation Complete Pending

bit 7: reserved
The Start Op Modifier register is used to tell the PC
why it is being signaled by the 3274. The Start Op Mod-
ifiers include the following:

X‘00-reserved

X‘01’-3278 POR

X‘02’-Read Operation

X03’-Write Operation

X'04’-Execute

X'05’-Abort Transfer (Abort-T)

X‘06’-Abort to Last Verify (Abort-LV)

X'07-Error

X‘08’-Verify

X'09’-X‘FF’ are reserved
The address counter register 68 is used to tell the FBA
hardware what buffer displacement to use when trans-
ferring data from/to the buffer on the next coax read/-
write command.

The messages between the 3274 and the PC are trans-
ferred via the RAM buffer 66. The format of the buffer
is as follows:

data (0-252 bytes
256

length Jtype| flags
] 23 4

Each buffer passed to or from the attachment consists of
a buffer header and data. The personal computer sends
data to the 3274 that consist of the following:
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1. File Transfer Data for the Host

2. Screen Capture Options Definition

3. Wrap Test Message

4. Query Keyboard State
The data sent to the PC attachment from the 3274 will
consist of the following:

1. File Transfer Data from the Host

2. Screen Capture Data from the Display

3. Wrap Test Message

4. Keyboard State Information

The buffer header provides the necessary information
for both the 3274 and the PC to know the amount of
data in the buffer, the type of data, and other message
indications. The format of the buffer header is as fol-
lows:

length=number of data bytes in the buffer (0-252)

type=message type (structured field, screen capture)

flags =control flags
The length field is 2 bytes. It contains the number of
data bytes in the buffer. It does not include the buffer
header. Byte 0 is the high order byte and byte 1 is the
low order byte. The type field is 1 byte. Bit 7 signifies
message direction (0=inbound, 1=outbound). The
possible type fields flowing from the PC to the 3274
(inbound) are as follows:

X‘00’-Wrap Test Request

X'02’-Inbound Structured Fields

X'04-Define Screen Capture Options

X06’-Query Keyboard State
The possible type fields flowing to the PC from the
3274 (outbound) are as follows:

X‘01-Wrap Test Reply

X‘03'-Outboard Structured Fields

X‘05’-Screen Capture Buffer Transfer

X‘07-Keyboard State

The flag field is also 1 byte. The bits are defined as
follows:

Bit 0=X'T’ beginning of message

Bit 1=X‘1’ end of message

Bits 2-7=reserved

The objective of the file transfer function is to trans-
fer files between a host application and the PC. The
3274 controller implements this objective by expanding
its structured field support. The terminal operator initi-
ates a file transfer between a host application program
and the PC by entering a message while in host mode.
The host application program controls the transfer by
issuing Write Structured Field (WSF) commands with
FBA Structured Fields to the 3274 controller. The 3274
transfers the FBA Structured Fields to the PC for pro-
cessing. The PC generates replies to the host applica-
tion in the form of FBA Structured Fields and signals
the 3274 that it has data to be read. The 3274 reads the
data and sends it to the host application. After one host
message is sent to the PC, the host application will wait
for a reply from the PC. The 3274 microcode changes
required for file transfer are host system independent.
The functions that require changes are as follows:

1. outbound data stream

2. inbound data stream

3. query reply

The Write Structured Field Data Stream is extended
to provide support for File Transfer between the host
and the PC. The FBA Structured Field is identified by
the type of fields X‘DO’. In host to PC (outbound)
transfer, the structured fields except FBA Structured
Fields are processed by the 3274 Data Stream Proces-
sor. The data contained in the FBA Structured Field is
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not processed by the 3274. Instead, it is interpreted by
the PC. When the 3274 detects a SF type of X'DO’, data
is passed to the PC through the FBA. A response is
generated by the PC that is sent to the host. The FBA
Structured Field is defined as follows:

BYTE CONTENT MEANING
0-1 L variable length
2-3 x'DOXX' FBA type
4-n data data

The 3274 takes only the FBA structured fields, puts
them into the FBA buffer 66, with a four byte buffer
header, and issues a write start-op command for the PC
to get the data in the buffer. The buffer 66 holds 252
bytes of data with the 4 byte buffer header. The PC
reads the data out of buffer 66 and puts the data into its
own storage area. The start-op command indicates to
the FBA the end of the DCA command sequence. A
modifier byte following the command indicates the
reason for the start-op command, and the start-op com-
mand and modifier provides the 3274 control of the
FBA buffer. The 3274 Outbound Data Stream Proces-
sor issues start-op commands to the FBA with the fol-
lowing modifiers:

1. X‘03’-Write

2. X‘04’-Execute

3. X'05-Abort-T

4. X'06’-Abort-LV

5. X‘08-Verify
The WRITE Start-op is sent to the PC after the 3274
has written data into the FBA. The WRITE Start-op
signais the PC that access to the buffer now belongs to
the PC in order to remove the data placed there by the
3274. The PC has access to the buffer 66 until it indi-
cates ‘Op-Complete’. The EXECUTE Start-op is sent
when the data in the WSF indicates End of Message and
there are no transmission errors or data stream errors in
the message. Execute is a signal to the PC that process-
ing may begin on the informaion received. The
ABORT-T Start-op indicates to the PC that there was
an error in the WSF data stream. The VERIFY Start-
op is sent to the PC when the 3274 detects an end-of-
block condition. The ABORT-LV Start-op indicates to
the PC that there was a transmission error.

For PC to host (inbound) data transfer, the PC sends
an asynchronous request to the 3274 when it wants to
send a FBA Structured Field to the host. The 3274 gets
the data from the PC and puts it into its own line buffers
and sends the data to the host. The 3274 does not exam-
ine any of the data that is sent from the PC to the host.
After the PC sends the 3274 an inbound file transfer
message, the inbound transmission must be acknowl-
edged before a new inbound operation can be per-
formed. The 3274 will continue to issue Read Start-Op
command queues to get more data into the FBA buffer
66 to be transferred to the host until the End of Message
flag is on in the buffer header. The start-op command
indicates to the FBA the end of the DCA command
sequence. A modifier byte following the command
indicates the reason for the Start-Op command. The
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5. X‘07-Error
The READ Start-op is sent to the PC after the PC has
sent asynchronous status to the 3274 requesting data to
be sent to the host. On receipt of the Read Start-op, the
PC has control of the buffer 66 and will put data into the
buffer until it indicates Op-complete. The EXECUTE
Start-op is sent to the PC when no errors are detected in
the buffer header protocol. The ABORT-T Start-op is
sent to terminate an inbound message operation. The
ABORT-LV Start-op is sent to terminate an inbound
message operation. The ERROR Start-op is sent to the
PC if the 3274 detects an incorrect buffer header.

The objective of the screen capture function is to
transfer the data visible on the 3278 display screen to
the PC for printing on the PC printer or storing on a PC
diskette. The terminal operator initiates a screen cap-
ture by pressing the print key while in host mode with
the display’s Print ID set for local copy to the PC. The
3274 microcode functions affected by screen capture
include the following:

1. Print IDENT key

2. Print key

3. Host Initiated Copy

4. Device Cancel key

5. Host Loadable Printer

(PAM) key sequence

The Print IDENT key is used by the operator to deter-
mine what the current printer assignment is or to assign
a printer or a printer class based on the PAM. The Print
key is used by the operator to initiate a local copy func-
tion. The host initiated copy function is invoked in SNA
environment by the host sending a 3270 write type
command to a display. The operator may use Device
Cancel to cancel a current outstanding print request if
the input is inhibited beacuse of a Device Busy condi-
tion. The host loadable PAM key sequence is used to
update the cluster’s PAM based on information transfer
from the host.

The choice of the monochrome display and parallel
printer adapter 28 and the color graphics adapter 26
depends on whether a graphics display function is de-
sired. Either of these adapters may be used with the
3278 display which is itself a monochrome display. In
the case where the color graphics monitor adapter 26 is
used with a 3278 display, color signals are converted
into a grey scale for display. If the color graphics moni-
tor adapter 26 is used with the 3279 display or similar
color monitor, the color conversion to grey scale is not
required or used. The output characteristics of the
monochrome display and parallel printer adapter 28 and
the color graphics adapter 26 for the IBM PC are differ-
ent. Both are designed around a Motorola 6845 CRT
Controller module, but there are significant differences
in resolution, modes and frequency of operation which
are summarized below:

Anuthorization Matrix

Monochrome Color Graphics
80 X 25 text mode yes yes
40 % 25 text mode no yes
APA graphics mode no yes
character box size 9 x 14 8 x8
character size Tx9 5% 7
video frequency 18 MHz 7 MHz/14 MHz

Programming for the 6845 CRT Controller for the
monochrome display adapter and the color graphics
adapter is described on pages 2-45 and 2-60, respec-
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tively, of the IBM Technical Reference for the IBM PC,
Revised Edition (July 1982). In the present invention,
the following initialization parameters are loaded into
the 6845 CRT Controller from the diskette containing
the interrupt handler program for the monochrome
display adapter:

Register Register Program Hex
No. File Unit Code
RO Horizontal Total Characters  63H
R1 Horizontal Display Characters S0H
R2 HSync Position Characters 52H
R3 HSync Width Characters OFH
R4 Vertical Total Char Rows  19H
RS VTotal Adjust Scan Line 00H
R6 Vertical Display Char Row 15H
R7 VSync Position Char Row 18H
R8 Interlace Mode — 02H
RY MaxScan Line Addr Scan Line ODH
R10 Cursor Start Scan Line OBH
R11 Cursor End Scan Line OCH
R12 Start Addr (H) — 00H
R13 Start Addr (L) — 00H
R14 Cursor (H) — 00H
R1S Cursor (L) — 00H

The following initialization parameters are loaded into
the 6845 CRT Controller for the color graphics adapter
with the register file and program unit being the same as
above: '

Register 40 x 25 80 x 25 Graphic
No. Alpha Alpha Modes
R1 38H 7tH 38H
R2 28H 50H 28H
R3 2BH 57TH 2BH
R4 05H 0AH 0SH
R3 1AH 1AH 6BH
R6 00H 00H 00H
R7 19H 19H 64H
R38 I19H 15H 64H
R9 02H 0zZH 02H
R10 O7TH 07H OlH
R1l 06H 06H 06H
R12 07H O07H 07H
R13 O0H OCH 00H
R14 00H 00H 00H
R15 00H O0H 00H
R16 00H 00H 00H

In each case, only the first eight parameters are used for
horizontal and vertical definitions. The second group of
eight are the standard PC values. Additional details of
both the monochrome display and parallel printer
adapter 28 and the color graphics adapter 26 may be
had with reference to the aforementioned Technical
Reference Manual for the IBM PC at pages 2-41 to
2-67. The analog input switch 52 is specifically de-
signed to provide the interface between either of the
two adapters and the 3278 display.

Reference is now made to FIG. 12 which shows in
detail the cable connections between the analog switch
52, the analog circuits 40, the digital logic and refresh
buffer 42, and either the monochrome display adapter
28 or the color graphics adapter 26. Normally, the digi-
tal logic and refresh buffer 42 would provide to the
analog circuits 40 horizontal sync signals (HR), vertical
sync signals (VR), video data, intensity level, NC Reg 1
and vertical skip signals. When in the host mode, the
switch 52 is transparent and passes these signals directly
to the analog circuits 40. The monochrome display
adapter 28 also produces horizontal sync, vertical sync,
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video and intensity (INT) signals which, in the PC
mode, are modified by the analog switch 52 and passed
to the analog circuits 40. The color graphics adapter 26
in addition produces red (R), green (G) and blue (B)
color signals which, for the 3278 display, are converted
to grey scale signals by the analog switch 52 and passed
to the analog circuits 40.

The first function that is performed by the analog
switch 52 is to monitor the presence of data on the PC
data line in the video cable to determine whether the
monochrome display adapter 28 or the color graphics
adapter 26 is installed in the PC system unit 22. The
monitoring logic is shown in FIG. 13B and comprises a
monitor latch 120 which is set by the video signal from
the PC adapter and reset by the vertical sync signal. As
shown in FIG. 14, the PC video input (monochrome)
signal from a monochrome display adapter is driven to
a negative state prior to, during, and following the PC
VR vertical sync signal. As a result, latch 120 is inhib-
ited from being reset and provides a positive or high
level output. When driven from a color graphics
adapter, the PC video line floats and is held at +5 volts
by a pullup resistor on the switch card. As a result, latch
120 is reset on the negative going edge of the PC VR
vertical sync pulse. Since the latch 120 is an edge trig-
gered device, it will not again be set and provides a
negative or low level output. Thus, the latch 120 is
always held in the appropriate state depending on
which adapter is driving the cable.

The output of latch 120 is inverted by an inverter 122
to provide a monochrome latch control output. This
control is described in more detail hereinafter but
briefly summarizing, the control in combination with
the PC select signal provides the following functions:

1. Monochrome and PC Select

A. Disables the Color to Greyscale Translator

B. Enables the Video Data and High Intensity data
lines to the analog circuits

C. Activates the —NC Reg 1 line at the analog
circuits. This enables the 3278 Model 5 analog
card to adapt its horizontal and vertical scan
times to match the requirements of the PC mono-
chrome adapter.

II. Color Graphics and PC Select

A. Enables the Color to Greyscale Translator

B. Disables the Video Data and High Intensity
Data lines to the analog circuits

C. De-activates the —NC Reg line at the analog
circuits to revert to the 3278 Model 2 ramp times
which match the horizontal and vertical scan
times of the color graphics adapter

The output of latch 120 is also used for video switch-
ing. Specifically, the output of latch 120 is connected to
enable AND gate 124 which is selected by the PC Se-
lect signal to pass the video signal from the mono-
chrome adapter. The output of AND gate 124 is sup-
plied to driver 126 via OR gate 128. The other input to
OR gate 128 is supplied by AND gate 130 which is
selected by the inverse or NOT PC mode signal to pass
the 3278 video signal. The output of driver 126 is con-
nected to the analog circuits.

The analog switch also provides switching for the
horizontal sync and vertical sync signals from both the
3278 digital logic and the PC attachment. As shown in
FIG. 13A, the horizontal sync switching logic com-
prises a pair of AND gates 132 and 134. The horizontal

* sync signals from the PC are supplied to AND gate 132,

while the horizontal sync signals from the 3278 logic are
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supplied to AND gate 134. The PC Seclect signal from
the output of inverter 136 shown in FIG. 13C is used to
select AND gate 132, and the inverse or NOT PC Se-
lect signal is used to select AND gate 134. The outputs
of AND gates 132 and 134 are supplied via OR gate 138
to driver 140. The output of dirver 140 is supplied to the
analog circuits 40. Similarly, the vertical sync switching
logic comprises a pair of AND gates 131 and 133, an
OR gate 139 and a driver 143. The AND gate 131 is
used to select PC vertical sync pulses, while the AND
gate 133 is used to select the 3278 vertical sync pulses.
However, as will be described in more detail hereinaf-
ter, the PC vertical sync pulses supplied to the input of
AND gate 131 are first stretched to match the input
requirements of the 3278 display. In like manner, the
intensity switching logic comprises a pair of AND gates
135 and 137, an OR gate 141 and a driver 145. The
AND gate 135 is used to select the PC intensity signal,
while the AND gate 137 is used to select the 3278 high
intensity signal. The switching logic further includes
AND gates 144 and 146, OR gate 147, inverter 148 and
AND gate 149, the latter two being shown in FIG. 13B.
AND gate 144 is selected by the PC Select signal, while
AND gates 146 and 149 are selected by the inverse or
NOT PC Select signal. The other input to AND gate
144 is the monochrome latch control output from in-
verter 122 in FIG. 13B. The other input to AND gate
146 is the NC Reg 1 signal from the digital logic and
refresh buffer 42. The output of OR gate 147 is supplied
to the analog circuits 40. In FIG. 13B, the Skip signal
from the digital logic and refresh buffer 42 is supplied to
the other input of AND gate 149 via inverter 148. The
output of AND gate 149 is supplied to the analog cir-
cuits 40. Thus, the video switch logic presents the 3278
or PC sync and video signals to analog circuits 40 under
the control of the PC Select signal received from the
PC on the feature bus cable. A PC Select signal will
cause data from the PC buffer to be displayed or data
from the 3278 buffer to be displayed on the 3278 screen.
The status of the PC Select signal and hence the video
switch logic is controlled by the operator by entering a
specific key sequence such as, for example, the “Alter-
nate” key with the “Insert” key. Successive operations
of this key sequence will toggle the screen between
3278 buffer data and PC buffer data.

The following table summarizes the data or signals
received by the analog switch 52 and presented to the
analog circuits 40:

Signal Names Presented
To 3278 Analog Circuits

Signal Names Received
From 3278 Base Logic
+ 78 Horizontal Sync
+ 78 Vertical Retrace
+78 Hi Intensity

+ Horizontal Sync
+ Vertical Retrace
+ Hi Intensity

+78 Video Data +Video Data
~78 Vertical Skip —Vertical Skip
—78 NC Reg 1 —NCReg 1

Signal Names Received
From Color Graphics Adptr

+PC Horizontal Sync

+PC Vertical Sync

+PC Red -

+PC Green

+PC Blue

+PC Hi Intensity

Signal Names Received
From Monochrome Adapter

+PC Horizontal Sync

+ Horizontal Sync
+ Vertical Sync

—PC Grey

+Horizontal Syne
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-continued

Signal Names Presented
To 3278 Analog Circuits’

—PC Vertical Sync + Vertical Sync

+PC Video +Video

+ PC Hi Intensity +Hi Intensity
—NCReg |

In order to match the PC display adapters to the 3278
display, it is necessary to stretch the vertical retrace
signal provided by the monochrome display adpater 28
or the color graphics adapter 26. The logic for doing
this is shown in FIG. 13C. Both the PC adapters 26 and
28 provide a pulse of approximately 200 microseconds
duration, the pulse from adpater 26 being positive going
while the pulse from adapter 28 is negative going as
shown in FIG. 15. What is required by the 3278 display
is a pulse of approximately 450 to 500 microseconds
duration. The pulse stretching logic shown in FIG. 13C
receives the vertical and horizontal sync signals from
the adapters 26 or 28. The vertical sync signal is sup-
plied to the set input of an edge triggered latch 152 via
an inverter 154. The latch 152 is therefore set on the
leading edge of the vertical sync signal from adapter 26
and on the trailing edge of the vertical sync signal from
adapter 28. When set, the latch 152 enables AND gate
156 ta pass the horizontal sync pulses. Counter 158
counts the horizontal sync pulses to a predetermined
count of 8 to allow for a stretched vertical retrace sig-
nal. When the predetermined count is reached, AND
gate 160 produces a reset pulse via inverter 162 to reset
latch 152 and counter 158. The output of latch 152 is
therefore a stretched vertical retrace pulse of approxi-
mately 480 microseconds when adapter 26 is used and
approximately 450 microseconds when adapter 28 is
used as shown in FIG. 15.

When the color graphics adapter 26 is used with the
3278 display, the RGB color signals from the adapter
are converted to greyscale signals which can be accom-
plished with the logic shown in FIG. 13C. The red,
green, blue and high intensity signals received on the
video cable from the PC are passed by respective AND
gates 164, 166, 168 and 170 to corresponding drivers
172, 174, 176 and 178. The AND gates are enabled by a
PC Select signal from inverter 136. The drivers are
enabled by a greyscale gate signal produced by retrace
blanking logic described hereinafter. The outputs of the
drivers are fed to corresponding binary weighted resis-
tors 182, 184, 186 and 188 which, together with sum-
ming resistor 190, form a digital-to-analog converting
resistive ladder network. Thus, for the sixteen possible
binary combinations input, sixteen different analog lev-
els are produced at the —PC Grey output which is
supplied to the intensity control of the analog circuits

The greyscale gate signal is generated by the logic
shown in FIG. 13C. First of all, the greyscale gate
signal is inhibited by the monochrome latch control
signal from inverter 122 shown in FIG. 13B. This signal
is provided as an input to NAND gate 192 which, in
combination with inverter 194, functions as an AND
gate. This, a low input from inverter 122 indicating that
a monochrome adapter is installed will produce a low
output from inverter 194 disabling the drivers 172, 174,
176 and 178 shown in FIG. 13B. The other function
performed by the retrace blanking logic is to blank the
boarder area produced by the color graphics adapter 26
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during horizontal retrace periods. This is accomplished
by latch 196 which is set by the output of inverter 198,
The input to inverter 198 is the PC horizontal retrace
signal which also enables four stage counters 200 and
202. Counter 200 is clocked by the PC clock, and
counter 202 is clocked by the output of counter 200.
AND gate 204 functions as a decoder to detect a count
of thirty-four and produce a reset pulse to latch 196.
The counters 200 and 202 are reset by the trailing edge
of the horizontal retrace pulse. When latch 196 is set, it
produces a low level output to NAND gate 192 result-
ing in a low level output from inverter 194. A low level
output from inverter 194 is also produced by the
stretched vertical retrace signal from latch 152 after
inversion by inverter 206.

Those skilled in the art will appreciate that what has

15

26
been disclosed as a preferred embodiment and the best
mode contemplated for the practice of the invention
defined in the appended claims is not to be construed to
limit the invention to the specifically disclosed hard-
ware or software. As pointed out in the specification,
simplifications can be achieved if the display station and
the personal computer normally use keyboards that use
the same scan codes. Other simplifications can be
achieved if the display driver circuits of the display
station and the personal computer are fully compatible.
Still other simplifications can be made if not all the data
transfer functions are implemented. Moreover, those
skilled in the art will recognize that different hardware
and software than that which is specifically disclosed
could be used to perform the same or similar functions.

ATPEIDIX &

The 1BM Personal Computer MACRD Asscembler
1278/3279 Attachment BIOS Extension

Status:

Notes:

w
n
TEOWE we Wr Wi ML s W mE wE M s e wh we A we mr owE WP WY W WS W We WS W We We me e WS Me e ws b we ws W ws e we we wr WY we WE We s We Wl e et wi wh Wl v we ws wi we me

todule Hame:

Descriptive Hame:

wennpnnransaunEnnsonsan Slart of Specifications »ras-eXarrncarenanrhun

3270ATT

227873279 Attuchment BICS extension

Copyright: IBH Corp 1982
Version 1.00

Function: Yo handle sll harduare interrupts from the 327872079

attachment option and all software interrupis Yo-
3278/3279 sttachment functions

Processor:

Input Parameters:

Exit Normal:

Dependencies: DDS 1.1 or later
Restrictions: None

Module Yype: Program

Assembler

Entry Point: NDSP_COPYRIGHT
Purpose: Copyrighi notice displayed when BIDS s initialized
Linkage: Hone
Input Parsmeters: None

Entry Point: NDOSP_INT

Purpose: To process all hardware interupts from the 327873279
attachment option

Linkage: Hardware interrupt 2

None

Purpose: To return to the interrupted program
Linkage: IREY
Output: None
Exit Error: None
External References:
Procedure Invoked: PROC_KEYBOARD_DATA
Purpose: To process a keystroke from the 3278/3279 keyboard
Linkage: CALL
Input Parameters: Hone

Dutput: None
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Procedure Invoked: PROC_PC_PORT_AVAIL

Purpose: To send the next waiting keystroke to the Personal

Computer
Lirhage: CALL
Input Parameters:
Output: None

Procedure Invoked:

Purpose: To send the next waiting keystroke to the 3278/3279

Linkage: CALL
Input Parameters:

Output: None

None

tone

ROC_327&_PCRT_AVAIL

Procedure Invoked: PROC_START_OP

Purpose: To process a Start Operation command received from the

3274 control unit

Linkage: CALL
Input Parameters:
Output: None

Control Blocks:

HNone

HOSPOCLS - 3278/3279 adapter interfaces

NDSPUSER ~ 3278/3279 attachment BIO5 software interfaces

Messages Issued: None

Change Activity: None

HnmaEpn i unn i inn End of Speci Fications Hssssmmw i s i -5 snk

SUBTTL 3278/3279 Attachment Option Interfaces

TUTAVL D WISFRCLS

]

L

;H'ii“i'ilhﬂi*&!biﬁih’h'ﬂ.*ﬂ')’&#iﬁ’ﬁ'*hhi"&&hviﬁh¥bdvhﬂ-oudii‘ﬁ'n““‘

BASE_ADDR £QU C3EOR
NDS_KE_IN EGU BASE_ADDR+0
HDS_KB_OUT E2U BASE_ACDR+1
KB_CTL EQU BASE_ADDR+2
CHD_8255 EGU EASE_ADDR+3

STATUS_PORT  EGU BASE_ADDR+&
COMMAND_PORYT EQU BASE_ADDR+4
START_OP_MOD EGU BASE_ADDR¢S
PC_KB_OUT EQU BASE_AODR+5

CTL_8259 EQU 20H
IMR_8259 EQU 21H

;ﬁ*ﬂl*ﬁ*”iiﬁlll**i&ii&iiH&i*ﬂli**l*iillﬂiﬂﬂ***l&iﬁN**INil*i*&l&***liﬂl

3%

%

HL

;ﬁ*iﬂil’ﬂhﬁil'i‘Iiﬁll***ll*“ﬂﬁ*l*“*il*li*****.i#kﬂ*ﬁlh%’ﬁ“*)!&i**'ﬁl!

SELECT_DATA EQU OOH

SELECT_1D

EQU 4OH

L asH

1/0 ADDRESS ASSIGHMENTS

-

3 SELECT KEYBOARD IDINTIFIER

BASE 1/0 ADDRESS FOFP HDSP ADAPTER
© 327873279 KEYBOAFD INFUT PORT
3278/3279 DISPLAY GUTFUT PCRT

KEYBOARD COMTROL PCRT
8255 COMMAHD PORT

NDSP ADARTER STATUS FORT

NDSP ADAPTER COMMAND PORT

START OPERATION MODIFIER FORT
PERSONAL COMPUTER KEYBDARD OUTPUT PO

8259 INTERRUPT CONTROLLER PORT
8259 INTERRUPT MASK REGISTER

VALUES TO BE SENT TO KEYBOARD CONTROL PORY (KB_CTL)

SELECT KEYBOARD DATA

* NI 9NN BN P I

3*

EE ]

L

;ii*“ﬁhi,i*iklﬂ****i*ﬁ**“**iﬁ!*ﬂ*“**l****iﬁ‘Kl&{*“i*i*ﬁbiﬁi&bi&li.lﬂ*i

NOT_DBF EQU o3H
RESET_INTE_B EQU 04H
SET_INTE_B EGU  O5H
RESEY_INTE_A EQU 08H

SET_INTE_A EGU  OSH

PC_MODE EGQU OEH

HOST_ HODE EQU OFH

VALUES TO BE SENT TD 8255 COMHAND PORT (C1D_B255)

NO OUTPUT CHARALTER AVAILABLE
DISABLE INTERRUXT FROH 3278/3279
ENABLE INTERRUPT FROM 3278/3279
DISABLE INTERRUZT FRCM 3278/3279

KEYBOARD

ENABLE INTERRUPT FROM 3278/3279

KEYBOARD

SWITCH 3278/32737 TC PERSOHAL COMPUTEF

HODE

SWITCH 3278/3279 TO HOST PROCESSOR
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d MODE

L e e P TR T R LI Lid it Rt b s
1]

P¥ VALUES TO BE SENT TO INTERRUPT CONTROLLER PCRT (CTL_8259)

% .

e e T T Rt S et S IR T L Ll Sl as bhdddos

EQI EQU 62H 3 END OF INTERRUPT I'OR LEVEL 2

R T e R e r T et g ALl T S TS ita bl e Ll g
1%

i VALUES TO BE SENT TO NDSP COHMAND PORT (COHMAND _PORT)

13

1

59BN U6 006 060 90 3O D696 96 0T 96 6 BOEJE U000 B 0606690 06 S0 0650630 0 1606 006 0 0 00006 00 36D

SERIAL_JNT_OFF EQU DOH ;3 TURN OFF SERIAL FORT INTERRUPT FLAG
OP_COMPLETE EGU DIH ; OPERATION COMPLETE
READ_COMPLETE EQU D2H 3 3274 CAN READ DATA FRCM LDSP ADAPTER
H BUFFER
READ_REGQUEST EQU D3H ; REGUEST READ FROM 3274
SCREEN_CAPTURE_CZMPLETE EGU 04H 3§ SCREEH CAPTURE CONPLETE
SCREEN_CAPTLRE EGU 05H ; SCREEH CAPTURE IN FPOIESE
BIAGNOSTIC_NMODE_UFF EQU 06M i TURN OFF DIAGHOSTIC MODE
DIAGNOSTIC_NMIDE_CH - ECU O7H 3 TURN DK DIAGHOSTIC MODE
CLICK_OFF EQU 08H ; TURN OFF 3278/3279 KEYBOARD CLICKER
CLICK_OM EGQU O9H ; TURMN OH 3278/3279 KEYBOARD CLICKER
CISABLE_HD EQU CAH ; DISABLE 327&/3279 GISPLAY INTERFACE
ENABLE _NDS EQU OBH ; ENLBLE 3276/327% DISPLAY INTETFACE
RESET_XPL_CCHPLETE EQU OCH ; NDSP ADAPTER COCE HOT IMNITIALIZED
IPL_COMPLETE EQU ODH ; KRDSP ADAPTER CODE IMITIALIZED
RESET_ADAPTER EQU OEH ; RESEY 3278/3279 ADAPTER

R e R L R R L L L a L add L L]
[ »
1A MASK VALUES FOR NDSP ADAPTER STATUS (READ FRQM STATUS_PORT) *
[ »
3O IEICIEN DTN ICETE I TR I I IEN I DI I AEI6 DI H IIE N IEIU N NI NN RN RHREN

ST_KB_IH EQU OlH 3 327873279 KEYBDARD DATA AVAILABLE

ST_KB_OUuT EGQU 02H 3 3278/3279 KEYBOARD OUTPUT PORT
P AVAILABLE

ST_START_OF EQU D4H 3 START OPERATION FROM 3274

ST_PC_KB_OUT EQU DBH ; PERSOMAL COMPUTER KEYBOARD OUTPUT PORT
H AVAILABLE

ST_PC_KB_BUSY EQU 10H 3 FERSOMAL COMPUTER KEYBOARD OUTPUT PORT
i BUSY

ST_3278 EQU 20H ; DISPLAY IS A 3278

ST_POLL_ACTIVE EQU 40H ;5 FOLL REGULST IS ACTIVE

596 TUDEIEIE D 0 DB D J6 26D B0 U NI W BN DI D0 D36 3636 DI 00 3

L *
1] START OPERATION MODIFIERS (READ FROM START_OP_MOD) *
i *

LI TR R T R e R e e e L R R R AR s L 2l il At L

SOM_POR EQU (34,1 3 3276/3279 POWER ON RESET
SOM_READ EQU O2H 3 BTART OF READ SEQUENCE
SOM_WRITE EqQu O3H ;5 THD OF WRITE SEQUENCE
SOH_EXECUTE EQU D4H 3 EXECUTE COMMAND

SOM_ABORT_E EQU O5H ; ABORT TRANSFER COMMAND
SOM_ABORT_V EQU 06H i ABORT TO LAST VERIFY COMMAND
SOM_ERROR EQU CTH i ERROR COitMAND

SOM_VERIFY EQU 0BH i VERIFY CCHMAND

3 DO IEIE I DU T 0GB UG O 0D D T DETE DI IEY I PN D DP9 BE BT OB

] *
in KEYBOARD TRANSLATION TABLE VALUES - SPECIAL FUNCTIOW KEYS »
. [

3 60O 2 DD DEIE I TN IR IR MM AR RRFH N H N RN RPUBRANNHER KN B o 2B d NN

SHIFT_LOCK EQU -1 3 SHII'T LOCH KEY

L_SHIFY EQu -2 3 LEFY HAND SHIFT KEY

R_SHIFT £EQU -3 3 RIGUT HAKD SHIFT KEY

NUM_LOCK EQU -4 3 NUM:RIC LOCY KEY

NUM_SHIFT £QU -5 5 NUMIRIC SHIFT KEY

ALPHA_SHIFT QU -6 i ALPAAMERIC SHIFT KEY

ALT_SHIFT EQU -7 5 ALT KEY

RESETY EQU -8 3 RESET XEY

CLICK EQU -9 3 CLICK CN/OFF KEY

DEC_INP EQU -10 3 ST/RT DECIMAL INPUT KEY
SWITCH_MODE EQU -11 3 TOGGLE HODE KEY

CTL_KEY EQU -1z 3 ENVER FIRSOIAL COMPUTER CTRL CASE
ALT_KEY EGU -13 3 ENTER PTRSCUAL COMPUTER ALT CASE
PAUSE_KEY EQy -14 3 PAUSE UNTIL ANOTHER KEY 1S HIT
NO_SHIFT_KEYS EGU 7 3 NUISER DF SHIFT KEYS DEFIHED
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1 -
in KEYBOAPD TRANSLATION TABLE VALUEIS ~ REGUIRED STATES »

]
i
;v-usuq‘;-v-sb‘.-o.».»...-;..~....¢;¢uu‘*¢;.qux,-vo».y.-‘-a-auuu--auau

L EQU OOH 5 LDWER CASE
u EGQU GOH 3 UPPER CASE
c EQU 4CH 5 CTRL CASE
A EQU oCH 3 ALT CASE
BA £QU OCH 5 INDICATE BREAK ALT AFTER HEVSTROKE
B EQU O1H § MUST ALSO INDICLTE EPEAK FOR THIS
i KEYSTROKE
FBA_BUFFER SEGMENT AT OEGDOH
L T T e T T T L L0 Lol okl
13 ]
i FEATURE BUS ADAPYER BUFFER
4]
; bl 2Lt 4l g s ¥ 3% T I 2T I AT LR 22 2 S R Lt L gl
HOR_LENGTH oW ? ;i LENGTH OF DATA
HOR_TYPE o ? 4 MESSAGE TYPE
HOR_FLAGS pg ? 3 MESSAGE FLAGS
HDR_F_START EQU 80H 3 START OF HMESSAGE
HDR_F_END EQU 4OH H END OF MESSAGE
HDR_DATA pe 252 DUP(?) 3 TEXT OF HESSAGE

SIZE_FBA_BUFFER EQU $-FBA_BUFFER ; SIZE OF FBA BUFFER

FBA_BUFFER ENDS

e e e e e S L DLl L A L bl bl bbbttt
1]

i% TYPE CODES IN FEATURE BUS MESSAGE HEADER

3.
;ﬁivuu;iu&ni«p«anunau&uﬁsﬁ«bnqha+-uu&ﬁuﬁu&n*liltu**«inunaulir&*uﬁ%ui&&

H MESSAGES SENT TO THE 3274

HT_WRAP_TO_3274% EQU 00H KRAP TEST MESSAGE TO 3274

HT_SF_TO_HOST EQU 02H i STRUCTURED FIELD TO HOST
HT_SET_SC_OPTIDNS EQU O03iH ; SET SCREEN CAPTURE OPTIONS
HT_QUERY_KBD_STATE EQU O4H ; GUERY KEYBOARD STATE
HT_ERROR_LOG EQU O0&H ;5 ERROR LOG MESSAGE TO 3274

H HESSAGES RECEIVED FROM THE 3274

HT_WRAP_FROM_3274 EQU O1H ; WRAP TEST MESSAGE FROM 3274
HT_SF_FROH_HOST EQU O3H 3 STRUCTURED FIELD FROH HOST
HT_SC_DATA EQU DO5H ; SCREEN CAPTURE DATA
MT_XBD_STATE EQU O7H i KEYBOARD STATE

H DEVICE TYPE CODES

HY_I0 EGQ 01H } 3278/3270 PERSONAL COMPUTER ATTACHME
SUBTTL 3278/3279 Attachment BIOS Extension Interfaces
IHCLUDE NDSPUSER. 281

;ih'Klﬂ&ﬁlihl‘i&l&’lﬂ*lfiviv’-V'Uh-8’ro&i‘ili#iNﬁiliﬂ&¥i&ﬂii!biihdl"ﬂdq

i !
in HOSP USER INTERFACES k
in M

;i**ﬁ*ﬁ*kh*ﬂﬁﬂiliid{ihIlvtbitdbitibl-ﬁi’#dlnﬁ‘li‘ﬂ“iN&i""“""""“i

HDSP_INT_CODE EQU 50H 3 MDSP SOFTWARE INTERRUPT CODE

;ﬁ’“ﬁ“lﬂ*ﬁ’ﬁ%iﬁiiiih#liﬁ**h*ﬂlﬁ‘ﬁﬁ*Qii"ﬂiﬂﬁa’ﬁl!ll&lllﬁ!dui".kl"bidﬂi

i N
i FUHCTIOH CODES - PLACED IN REGISER AH BEFORE INVOKING BIOS +
in »

;l!**ﬁl*i“i*i*ilﬂ****l***“l**”'“iiiiﬂ*lﬂi*i*l*'lii*ﬁ*li“ﬁ*i'ﬂ‘ill*ﬁ“*'l)

FUNC_SET_MODE EQU 0 ; SET MODE
FUNC_SEND_KEYS EQU 1 ; SEND KEYSTROKES TO 3278/3279
FUNC_SET_INT_VECTOR EQU 2 ; SET NDSP INTERRUPT VECTOR
FUNC_RESET_INT_VECTOR EQU 3 ; RESET NDSP INTERRUPT VECTOR
FUNC_SET_BUFFER_ADDRESS EQU ¢ ; SET INPUT BUFFER ADDRESS
FUNC_SEND_MESSAGE EQU 5 ; SEND HESSAGE TD HOST
FUNC_CANCEL_MESSAGE EQU 6 ; CANCEL MESSAGE TO HOST
FUNC_MOD_XLAT_IN EQU 7 ; MODIFY INBOUND TRANSLATION TABLE
FUNC_MOD_XLAT_OUT EQU 8 ; MODIFY OUTBOUND TRANSLATION TABLE
9 ;

FUNC _QUERY_KEYBOARD_ID EQu QUERY KEYBOARD ID
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L N e e PP R TR PR RS T S T2 T2 2 22 Ll e bad bt fobodobohohald
in ¥
Hiad MODE VALUES - PLACED IN AL REGISTER WMEN SETTING MODE *
< x *
H

5 UNEI I U IO I I D0 B0 I 0 B 0600 O D00 0606 03 06 DB ISP P DI U000 000 B o

SET_MODE_10ST EQU 0 ; CHANGE YO HOST PROCESSOR MODE
SET_HODE_rPC EQU 1 ; CHANGE TO PERSONHAL COMPUTER MODE
SET_KODE_HOST_SCREEN EQU 2 ; DISPLAY HOST SCREEN IMAGE
SET_MODE_PC_SCREEN EQU 3 ; DISPLAY PC SCREEN IMAGE

;*liﬂil!!ﬂlIi‘“Hﬂ*#i**!**ﬁ!!****ﬁiii*ﬂ**llll****ﬂ!*“*l**“*ﬂ“lll*’ilh*i’i

P »
i INTERRUPT VECTOR VALUES - PLACED IN AL REGISTER WHEN *
P SETTING OR RESETTING HDSP INTERRUPT VECTOR ARD RHEN *
¥ SPECIFYING INPUT BUFFER ADDRESS ' *
3 »

;Nl'ii*.tilﬁUi#i}dii*i(ﬁﬂ“iﬂiil*!‘l!i*!iﬁﬁ**iﬂilliiﬁﬂﬁlhll*li*lﬂ'“hhFI*I

VECTOR_DATA_XFER EQU 0 ; DATA TRANSFER

VECTOR_SCRELN_CAPTURE EQU 1 ; SCREEH CAPTURE

VECTOR_WRAP _TEST EQU 2 ; LRAP TEST

VECTOR_QUER'_KBD_STATE. EGU 3 ; QUERY KEYBOARD STATE [USED IHTERNALLY)

FHUMMMENERMN CRW RS A XE RS ERN R TG XM S B UU RN NHAN R et I T I 24 2R Al S A s e ]l
i *
] RETJRH CCDE (IH AL REGISTER) FROH NDSP BIOS *
R *
R T T ey e T e TR TR RN T et s ittt o s LA

RC_OK EGQU 0 ; FUNCTIOHN PERFORMED
RC_INVALID_FUNC EQU I ; FUNCTICH CODE INVALID
RC_INVALID_MODE EQU 2 ; MODE SELECTION CCDE INVALID
RC_FBA_HOT_OP EQU 3 ; FEATURE BUS ADAPTER HOT OPERATIOHAL
RC_INVALID _KEY EQU 4 ; INVALID KEY STROKE IN MESSAGE
RC_INVALID_VECTOR EQU 5 ; INVALID INTERRUPT VECTOR SPECIFIED
RC_POMER_ON_RESET EQU 6 ; MESSAGE CANCELLED BY 3278/3279/3274
¥ POWER DN RESET

RC_FROTOCOL_VICLAVICN EQU 7 ; MESSAGE REJECTED BY 3274 DUZ TO

i FROTOCOL VIOLATIDN
RC_MESSAGE_CANCELLED EQGU 8 ; MESSAGE CANCELLED BY USER REQUEST
RC_ILVALID_PARN EQU ¢ I LD FARAMETER

3LTC/ZOTE KEYDOARD IS INWIRITED
CzCalSE OF A PREVIOUS AID

3.78/3275% KEYBOARD 1S IKHIEITED
FOR SCHME OTHER REASON

RC_AID_PENDING ECU 10

RC_KEYEOARD_IKHIBITED EQU 11

RC_AID_SENT EQU 12 2272/2279¢ KEYBOARD 1S HOW TMNHITITED
BICLUSE AN AID WAS EENT
RC_MESSAGE_LOST EGY 13 327873279 KEYBOARD IS KCH INHIBITED -

SOMI OF THE KEYSTROKES HERE LOST

;KiiKN&‘liiﬁlﬁhﬁl“il*iﬂ'lli*ﬂli*'“‘ll"ilU!Hllﬁ*ﬂ'!ﬂll.i!’“‘iﬁld"lu&ﬂ!
4
i

i CODE {IN AH REGISTER) WHEN INTERRUPT HANDLER IS

i ENTERED FROM NOSP BIOS

I

RIS TP Y PETE 22 2 WD 222122 * - Hs

REASON_MESSAGE_RECEIVED EQU 1 ; MESSAGE RECEIVED FROM 3274

REASON POMER _ON_RESET  €GU 2 ; POMER ON RESET RECEIVED FRCHM 3278/32:

REASON_DATA_DVERRUN EQU 3 ; DATA RECEIVED FROM 3274 WHEN NO BUFF!
- ;i WAS AVATLABLE

SUBTTL Process an interrupt from the 3278/3279 attachment optic
PAGE

‘ﬂ'*iﬁﬂi“.'ii#i'inﬁb*'ﬁI#h"kn'ﬁ’waohv}i’i{ﬂ?fﬁﬂvh)bki’lh*ﬁhihbl*ﬁi&hii’
*

i GROUP ALL BIDS DATA SEGMENTS TOGETHER *
»

]ﬂ‘*ii‘)lﬂﬁ**ﬂﬂ¥!”*““’*&ﬂ¥ﬁ*ﬂ**i**illiﬂﬂ*i{'.ﬁfﬁiI’liﬂ‘i“'#‘ii*ﬂiil!i)

BIOSDATA GROUF BIOSDATA_COMMON,BIOSDATA_KEYECARD,GICSDATA_FBA

BIOSDATA_COMMON SEGMENT COMHON 'KOSPEIOS'
BIOSDATA_COHMNON ENDS

BIOCSDATA_KEYBOARD SEGMENT PUBLIC *NTSPRICS'
BIOSDATA_KEYBOARD EHDS

BIOSDATA_FBA SEGMENT PUBLIC °*NDSPBIOS'
BIDSDATA_FBA ENDS
Page :

HDGPZICS SEGMENT PUSLIC '1DSPBICS’
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w
]

(LRGN R T
M F2ryraryryryr)
NN LGP o

5c8
529
530
531
532
533
534

0000
pood

o027

0051

0051
0052
0053
0054
0055
0056
0057
0058
0059

005A
905D

005F

[1]:1-%4
0063
0064
0065
0066
0067
0068
0069

O06A

006B

0068
0068
0068
006E

006F

49
72
20
74
37
61
7%
56
6E
20
70
74
43
39

FB
50
53
51
52
56
7
IE
té

a7
1f
5F
SE
SA
59
58
58

CF

42
73
43
65
38
63
oD
65
20
28
79
20
&F
8

40
6F
6F
72
20
68
0A
72
31
a3
72
49
72

<

20
6E
6D
20
%1
60

73
2E
29
69
“2
70
oD

—— R

0068 R

BA D3E4

EC

A8 0%

35

50
61
70
33
74
65

69
30
43
67
4D
20
oA

&5
6C
75
32
74
6E

6F
30
6F
68
20
31
24
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EXTRN  PROC_KEYBOARD_DATA:HEAR
EXTRH  PROC_PC_FORT_AVAIL:NEAR
EXTRN  PROC_327¢_FCRT_AVAIL:NEAR
EXTRN  PROC_START_OP:NEAR

PUBLIC NDSP_INT

PUBLIC PROC_INTERRUPTS

PUBLIC NDSP_COPYRIGHT

NDSP_COPYRIGHT LABEL BYTE

OB *IBM Personal Corputer 3278 Attachment’,ODH,C4H
DB ‘Version 1.00 (C)Copyright IBM Corp 1982°',00H,04H,"$’
H 0N LD AL E v 6 * ¥ 2222 * 06
3
i* Procedure Hame: NDSP_INT
¥
1% Function: To process all harduare interrupts from the 327873279
iw Attachment Option
13
3% Input: 3278/3279 Attachment Option status register
%
3% Output: None
;‘
;lﬁ‘*ﬁIilkikl*'ﬁliﬁli*l#%U**ﬂ‘*ﬂﬂh*“ﬁ%#wn 3 B 06 3¢ 2t 6 %% t 2124 LA g4

KOSP_INT PROC FAR

ASSUME CS:NDSPBIOS,DS:BICSDATA

ST1 i ALLOX HIGHLR PRIORITY INTERRUPTS
FusH AX i SAVE REGISTERS

PUSH BX

PUSH [

PUSH OX

PUSH Sl

PUSH DI

PUSH oS

PUSH ES

MOV AX,BIOSDATA 5 ESTABLISH ADDRESSABILITY TO WORK ARt

MoV DS, AX

CALL PROC_INTERRUPTS ; FROCESS ALL PENDING INHTERRUPTS

FOP ES i RESTGRE REGISTERS

POP DS

POP DI

POP SI

FOP oX

POP €X

POP BX

POP AX

IRET 3 RETURHN TO INTERRUPTED PROGRAN

MDSP_INT EITP

B T T L T N PP P LT Y
3%
i*  Procedure Hame: FROT_INTEFTURTS

H L]

: Toeetien: Je o 211 e a i
PF 0 Funetionl e procers Sal LLt.l 0

e attrchment eption

rrupte frem the ITV0I009

;=
;% Inmut: 307873279 Attachrent Optien status register

i '

1%  Cutput: All interrupts processed - EGI sent to 8259 for level 2

;*
A T e ke e S T R T L R d bt L

FROC_INTERRUPTS PROC NEAR

DETERHINE_CAUSE:
HOV DX.STATUS_PORT ; READ THE ADAPTER STATUS REGISTER

IN AL,DX

TEST AL,ST_START_OP ; WAS THE INTERRUPT CAUSED BY RECEIPT O
A START OFERATION COHMAND FRCM THE
3274 CONTROL UNIT?



£35 0071
536 0073
537 c076
flis 0078
519 €078
40

£41 0074
a2 007C
Z4d Co7F
i) 0081
has 0081
048

BaT 0cs83
ag beES
346 tges
350

351 £3BAa
552 toza
£53

555 coac
555 oele
334 ol
557

550 0053
55¢ cees
56t L0554
5¢: 0056
LES

5873 cess
S

553 0099
563

567 o0%s
5&8

5¢9

74
EB
EB

AB

A8

7%
£8
EB

Ag

76

E&
EB

FA
BO
E6

c3

37

65
0000 E
F3

08

°5
GO0 E
EA

05
oooo €
El

01
05

Co00 E
08

62
20
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Jz CAUSE_1 3 NO, NOT START OPERATION COMMAND

CALL  PROC_START_OF  ; YES, PROCESS START OPERATION CORMAND

JHP DETERMINE_CAUSE ; PROCESS HEXT PENDING INTERRUPT
CAUSE_1:

TEST  AL,ST_FC_KB_OUT ; WAS THE INTERRUPT CAUSED BY ACCEPTANC
; : OF DATA BY THE PERSONAL CCHPUTER?

Jz CAUSE_Z 1D, NOT PC PORT AVAILABLE

CALL  PROC_FC_FORT_ AVAIL ; YES, CAN SEMD MEXT BYTE TG PC

JHP DETERHINE_CAUSE ; FROCESS NEXT PENDING INTERRUPT
CAUSE_2:

TEST  AL,ST_KB_OUT ; WAS THE INTERRUPT CAUSED BY ACCEPTAMNC
3 DF DATA BY THE 1278/3279?7

Jz causz_3 ; MO, NOT 3275/3279 PORT AVAILAELE

CALL FROC_Z278_PORT_AVAIL ; YES, CAN SEMD HEXT BYTE 70

Jmp DETERMINE_CAUSE ; PRDCESS NEXT PERDING INTERRUPT
H 3278/327% TERMINAL
CAUSE_3:

TEST  AL,ST_KB_IN ; WAS THE INTERRUPT CAUSED BY DATA
3 AVAILABLE FROM THE 3278/3279 FEYBOARD

Jz crUzE_4 ; NO, NOT KEYBOARD DATA AVAILABLE

CALL TYEOARD_DATA ; YES, PROCESS KEYECARD DATA

arp DETERNINE_CRUSE ; FRCCESS NEYT PENDING INTERRUPT
CAUSE_4:

cLI 3 DISABLE ALL INTERRUPTS

Hov AL, EOI ;3 SIGHAL END OF INTERRUFT FOR LEVEL 2

ouT CTL_8055,4L

RET 3 RETURH TO CALLER

FROC_INTERRUPTS EHODP
KDSPBIOS EWDS

EHD

APPENDIX B

The 18M Personal Computer MACRO Assembler
3278/3279 Attachment Keyboard Interrupt Handler

FRAERARUARABRNS o s NENNN Start of Specificotions sskssrkainehsnnap il
Module Hame: NDSPBKBD
Descriptive Name: 3278/3279 Attachment Keyboard Interrupt Kandler
Copyright: IBM Corp 1982
Status: Version 1.00
Fu'nchon To process keystrokes from the 3276/3279 keyboard and
keyboard related function recuests from an appli estion
program
Notes:
Dependencies: None
Restrictions: None
Hodule Type: Program

Processor: Assembler

e e Wt wr W ws we wh we wr Wl W e WS we we We W we v we we we we

Entry Point: PROC_KEYBOARD_DATA
Purpose: To protess a keystroke from the 3278/3279 keybosrd
Linkage: CALL from NDSPEIOS
Input Parameters: Hone

Entry Point: PROC_PC_PORT_AVAIL
Purpose: To send the next waiting keystroke to the Personal Computer
Linkage: CALL from NDSPBIOS
Input Parameters: HNone

Entry Point: PROC_3278_PORT_AVAIL
Purpose: To send the next waiting keystroke to the 3278/3279
Lirkage: CALL from NDSPBIOS

Input Parameters: Hone

V1 owh e e e mE e wh Me M s s me e we wr we W e W wr W e we Wt

Entry Point: SEND_ENCODED_KEYSTROKES_TO_3278
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54 3 '
55 B Purpose: To send a series of encoded keystrokes to the 3278/3279
56 ;
57 H Linkage: CALL from NDSPEFBA
58 i
59 H Input Parameters:
60 ;
61 H BX:0X * address of encoded keystrokes
62 H CX = number of encoded keystrokes
63 H
64 i Outputs:
65 ]
66 H CF = 0 if all keystrokes are valid
67 H =1 if any keystroke is invalid
68 3 AL = return code
69 s
70 i Entry Point: MOD_XLAT_IN
71 3 .
72 3 Purpose: 7o modify the inbound keyboard translation table
73 ]
74 H Linkage: CALL from NDSPBFBA
75 H
76 i Input Furaveiers: -
77 H
T i CH = 3I78/307% relative key number
79 H CL = 327873079 keyboard case
80 H DH = Fersonal Computer keyboard scan code
&1 i OL = Personal Computer Keyboard case
82 H
B3 3 Ouiputs
B4 H
85 H CF = 0 if parameters are valid
&6 3 = 1 if parsmeters sre invalid
87 H AL = return code
ea 3 BX on stack = old table entry
a9 H
90 5 Entry Point: MOD_XLAT_DUT
91 H
92 H Purpose: To modify the outbound keyboard translation table
93 H
94 H Linkage: CALL from HDSPBFBA
95 H
96 H Input Parameters:
97 H
98 3 CH = encoded keystroke value
9 H DH = 327873279 relative key rmumber
100 B DL = 3278/3279 keyboard case
101 H
102 H Outputs:
103 §
104 H CF = 0 if parameters are valid
105 3 = 1 if parameters are invalid
106 H AL = return code
167 b BX on stack = old table entry
108 i
109 i Entry Point: QUERY_KEYBOARD_ID
110 H
111 H Purpose: To find out the type of keyboard which is attached
112 H
113 H Lirkage: CALL from NDSPBFBA
114 ;
118 H Input Parameters: None
116 H
1317 H Outputs:
118 i
119 H BX on stack = keyboard identifier
120 H
121 3 Exit Normal: .
122 H
123 H Purpose: To continue processing
124 3
125 H Linkage: Return to caller
126 H
127 H Dutput: None unless specified under Entry Point
128 H
129 ;i Exit Error: None
130 H
131 3 External References:
132 H
133 H Procedure Invoked: PROC_INYERRUPTS
134 i .
135 H Purpose: To process all other pending hardware interrupts
136 i
137 { Lirkage: CALL
138 H
139 3 Input Parameters: None
140 1]
141 H Control Blocks:
142 H
143 H NDSPFDCLS - 3278/3279 Attachment option interfaces
144 H NDSPUSER -~ 3278/3179 BIOS extension interfaces
145 3 NDSPBCOH - 3278/3279 BIOS common data area
H

146



147
148
149
150
151

152
153
154
155
1556
157
158
159
160
161
162
163
164
168
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

192
193
194
155
196
197
198
199
200
201
202
203
204
205
206
207
208
g
210
211
212
213
214
215
l16
217
216
219
€20
cel

naa
e

223
224
225
2eb
227
228
229
230
231
232
233
234
235
236
237
238
239

0000

0000

oooo o0
0000
0080

non

0001

[edeks]

= 681A

goop 00

0080
0040
0020
0020
0010
0co8
0004
aoe2
000!

[T L T It TR TR T}

001 o0

T~

41
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; Hessages Issued: None
H

3 Chuanpge Activity: Nene
i
P ORPE-orseAseeariepees sk End of Specifications #n¥sdesciaadansrenr @iy

SUBTTL MORK ARLAS

; THCLUDE 1NCTrOTLE.ASH
: INCLUDT HUGFULER . ASH
ST

ROMOATA SEGMENT AT 40H

HE e e e R L e L R Lt L St it d
K

R HORK AREAS USED BY THE ROM BIOS ROUTINES

3

§OEBEIIEI BN 360 B R IN TN H UMM WNM WM AR AR AN B R G AR AH WA SR YRS

ORG 174
R_KB_FLAG DB ? 3 FIRST BYTE OF KEYBDARD STATUS
R_CAPS_STATE EQU 40H i PC CAPS LOCK HAS BEEN TOGGLED
R_NUM_STATE EQU 20K 3 PC HUM LOCK HAS BEEN TOGGLED
R_SCROLL_STATE EQU 104 3 PC SCROLL LOCK HAS BEEN TOGGLED
R_ALT_SHIFT EQU 08H i PC ALTERNAYE SHIFT KEY IS DEFRESSED
R_CTL_SHIFT EQU O4H 3 PC CONTROL SHIFT KEY IS DEFRESSED
R_LEFT_SHIFT EQU 02H 3 PC LEFT SHIFT KEY IS ODEFRESSED
R_RIGHT_SHIFT EQU 01H 3 PC RIGHY SHIFT KEY IS DEPRESSED
R_KB_FLAG_1 08 ? i SECOND BYYE OF KEYBOARD STATUS
R_CAPS_SHIFTY EQU 40H 3 PC CAPS LOCK KEY IS DEPRESSED
R_NUM_SHIFT EQU 20H 3 PC HUM LOCK KEY IS DEPRESSED
R_SCROLL_SHIFT EQU 10H 3 PC SCROLL LOCK KEY IS DEPRESSED

ORG “9H
CRT_MODE DB ? ;5 CURRENT CRT HODE

ORG 65H 3 '

CURRENT SETTING OF THE 3¥86 REGISTER

CRYT_MODE_SET DB ?

ROHDATA ENDS

BIDSDATA GRDUP BIOSDATA_COMION, BIOSDATA_KEYBOARD

INCLUDE HOSPBCOH.ASH
BIOSOATA_COMMON SEGHENT COMMON 'NDSPBIOS®

L T Ty L T T e L Y P e T R e T
H

P HDSPBIOS COMMON HORK AREAS

p®

RS e T Ry e TR S e e e e e s e R ST R et il

TERM_HCOE DB o ;i CURRENT MODE OF TERMINMAL
T_PC EGQU 00H 3 PERSOHAL COMFUTER MODE
T_HOST EQU 80H 5 HOST PROCESSOR MODE

BIOSDATA_COMHON ENDS

BIOSDATA _KEYDOAFD SLGMENT FUBLIC 'HDSPBIOS'

Bt L e L e T R L R R e R e E
sn

g NOEFEIOS KEYBGARD WORK AREAS

]

Rdad i B R g e L L e R g L T S LR Ll

DELAY_100_MS EGQU 26650 3 LOOP CONSTANT NEEDED TO DELAY
H FROCESSING FOR 100 HILLISECDHDS TO
H PACE KEYSTROKES SENT YO THE

H 3278/3279 DISPLAY UNIT AT A RAYE OF
H

10 KEYSTROKES FER SECOMD
KBD_STATE b o } CURRENT 3278/3279 KEYBOA&RD STATE

SHIFT LOCK KEY IS DEFRESSED
LEFT SHIFT KEY IS DEFRESSED
RIGHY SHIFT KEY 1S DEPRESSED
NUMERIC SHIFT KEY IS DEFRESSED
ALPHA SHIFT KEY IS DEFRESSED
SHIFT LDCK STATE

CLICKER IS Ol M
ALY KEY IS DEIFRESSED

SEQUEHCE OF ALT KEYSTRONES

SHIFT_LOCK EQU 80H
LEFT_SHIFT EQU 40K
RIGHT_SHIFT EQU 20H

NUM_SHIFT  EQU 20H
ALPHA_SHIFT EQU 10H

LOCK_STATE EQU 08H .
CLICK_STATE EQU O4H

ALT_STATE  EQU OZH
FORCED_ALT_STATE EQU O1H

M we e e e e e e

PC_STATE b © ; PERSONAL COMFUTER KEYBDARD STATE
P_SHIFT . EQU U H SHIFT KEY 1S DEFRESSED

P_CTL EQU C H CTRL KEY IS DEFPESSED

P_ALT EGU A H ALT KEY IS DIFRESSED



240
241
za2
243
244
245
246
247
248
249
250
251
752
253
54
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
<78
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
256
297
298
299
3ce
101
102
303
304
305
306
307
108
309
310
311
312
313
314
315
316
317
1ns
319
320
321
322
123
124
125
326
327
328
329
320
331
332

0040
0020

0
= 008l
= 0010

"

0oos

0003

0004

o
L2
o
~
»

nownon
(=)
o
£
m

0020
gozo

oo22

o0z4

ocee

0036
0036

0038

0034

003C
003C

004C

0a5C

a06C

g07C

Qoac

009C

00AC

00BC

00

00

4F 50 51
47 48 4%

0010 R

0010 R

10

0000

t

oozé R

0026 R

ovooo

00
00
44
4B
%8
a0
a.
a7
o0
oC
OF
oo
4C
52
1D
3A
40
00
1E
22
33
10
11
00

00
[
45
a0
oo
58
o2
0B
00
OE
oo
ol
«D
53
2B
B
4l
00
31

32
13
2E
00

00
2A
46
28
39
ap

09
oo
35
a0
oo
4E
56
37
3ic
00
43
[4

17
18
1F
15
27

4B 4C 6D

52

a4
-

0o
2c
29
47
00
59
04
oA
00
34
00
00
4F
55
4A
D
00
42
20
24
19
14
20
00

o
oo

36
49

05
0o

38
00

50
56

3t
oe

12
25

16
a0

co
4]

1B
1A

06
090

1C
a0

51
57

3F
[JY

21
26

30
00
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LOGICAL_STATE DB © BIOS LOGICAL STATE

L_ALT EQU 80H MEXT KEY 1S IN ALT HODE
L_CTL EQU 4OH NEXT KEY 1S TH CTRL MDDE
L_PAUSE EQU 20H BIOS IS IH FAUSE STATE

PC QUTPUT PCRT BECAME AVAILABLE
WHILE IN FAUSE STATE
KEYBOARD LOCICALLY DISLBLED

L_PC_PCRT_AVAIL EQU 10H

L_KBD_DISABLED EQU 08H

DEC_DIGIT DB O NUMBER OF DECIHAL DIGITS EXPECTED

SCAN CODE FROl 3278/3279 KEYBOARD

-

KBD_SCAN_CODE DB 0

SCAM CODE TO PEPSOHAL COMFUTER

PC_SCAN_CODE DB ©
8IT IN SCAH CODE IMDICATING BREAK

BREAK_BIT EQU adh

PC SCAM CODE FOR CTRL KEY
PC SCAN CODE FOP SHIFY KEY
PC SCAN CODE FGR ALT KEY

PC_CTL_KEY  EQU 29
PC_SHIFT_KEY EQU 42
PC_ALT_KEY  EQU 56

3278/3279 SCAN COLE FOR LOCK KEY
1278/3279 SCAN CODE FOR LEFT SHIFY KE
3278/3279 SCAN CODE FOR RIGHT SHIFT

NDS_LOCK_KEY  EGU 4CH
NDS_L_SHIFT_KEY EQU 4DH
NDS_R_SHIFT_KEY EGU 4EH

NOS_ALT_XEY EQU 4FH 327873279 SCAN CCOE FOR ALY KEY
PC_DIGITS LABEL BYTE 3 PC SCAH CODES F(R DECIMAL DIGITS ON
3 THE NUMERIC KEYPAD
jol:} 75:80,81175,76,77,71472,73,82
BUFFER_3278 DB 16 DUPL?) 5 SCAN CODES WAITING TO BE SENT TO THE
278/327%
BUFFER 1278_END LABEL BYTE ; EKD OF BUFFER

BUFFER_3278_HEAD DW BIOSDATA:BUFFER_3278 ; ADUORESS DF FIFST SCAN CODE
i TO BE SENT

BUFFZP_3278_TAIL DW BIOSDATA:BUFFER_3276 ADDRESS GF NEXT FREE SLOT
H 1H DUFFEFR

ADDRESS OF LAST SCAH CODE TO BE SENT

BUFFER_3276_LASY DK ©

BUFFER_FC DB 16 DUPL?) ©CAN CODES MAITINZ 70 BT SEWT TO THE

] FLRSONAL COMPUTER

BUFFER_PC_EKD LABEL BYTE E+D OF BUFFER

BUFFER_PC_HEAD OW BIDSDATA: EUrFER PC ; ADORESS OF FIRST SCAH CODE
3 10 BE SENT

BUFFER_PC_TAIL DH BIOSOATA:BUFFER_PT ADDRESS OF MNEXT FREE SLOT
i IN BUFFER

BUFFER_PC_LAST DX © ; ADDRESS OF LAST SCAN CDDE TO BE SENT

T L Ty et Lot AT S R R L IS 2 LS L bl bbbt
1A »
3% KEYBOARD TRANSLATIOH TABLES »
] »

;.&IIIIi&G!I4!hi¥bnii&&&hﬁwtiik-uﬂiiii!iﬁi*ni&i*’iﬁ%&ib&&viét“’&ﬂ“!illﬂ)

i 3278/3279 SCAM CODE TO KEY HUMBER TRANSLATICH TABLE

SCAH_CODE_TABLE LABEL BYTE
pB 6, 0, 0, 0, 0, O, 0, 0,42,44, 0, ©,63,69,70,41 ;5 00-OF
1) 75,13,40,71,564,27,72, 0,57, 0,73,2¢6, 0,88, 0,8% ; 10-1F
oB 11, 2, 3+ &4 5, 6, 7, B, 9,10, 0, 0, 0, 0, 0, 0 ; 20-2F
DB ' 12,14,53,52,56,26,15, 0, 0, 6, O, O, B, 1, 0, O } 30-3F
DB 76,77,78,79,80,81,82,83,84,85,86,87,29,43,55,74 ; 40-4F
DB 58,59,60,61,62,63,64,65, 0, 0, C, 0, 0, U,67,66 ; 50-5F
DB 30,49,47,32,16,33,364,35,23,36,37,38,51,50,24,25 ; 60-6F
DB 16.19,31.20,22.46.17.66.21.QS.AD. 0, 0, 0,39, 0 ; 70-7F

H KEY MUMSER TO 3278/3279 SCAN CODL TRANSLATION TABLE

SCAN_CODE_XLAT LABEL BYTE



333
336
335
336
337
338
339
340
341
342

421
422
423
424
425

00BC

00Cé

oono

coDA

00E4

OOEE

0DF8

olo2

010C

0115
0ile
0116
0118

01CA

0z7C

D3ZE

03EQ

0492

0692

0692

oooD

0000

i

-
Z

20
76
78
15

T2

6A
oF
62
6C
18
53
SE
13
41
45
4B

90

21
27
30
64
74
a5
63
6B
08
75
33
50
54
oC
16
42
46
10

1227

59

59

55

5%

2
28
11
71
68
4C
65
JE
40
61
32
51
55
oD
1A
43
47
1F

{

0100 i

23
29
n
73
6E
60
66
12
0y
6D
14
52
56
oF
OF
44
48

24

6F

67

79

4E

57

10

49

25

70

1B

69

77

34

&5F

40

G4A

anNnaoonn
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[+]:] 3DH,21H,22H,23H,24K,25H,26H,27H, 28H,29H i 1-10
DB 20H,30H, 11K, 31K, 36H, 70H, 76H,64H,71H,73H 3 11-2¢0
bB 78H, 74H, 68K, 6EH,6FH, 1BH, 15H, 35H,4CH,60H i 21-30
213 T2H,63H,65H.,66H,6TH,69H, 6AH68BH, 7EH, 12H 3 31-40
b8 OFH.DEH.QDH.09H.79H,77H.62R.75H.6!H.60h ;3 4l-50
oB 6CH, 33H,32H, 14H,4EH, 36K, 1 8H,50H,51H,52H i 51-60
0B 53H,54H,55H,56H,57 ,5FR,5EH,0CH, 00H, 0EH ;5 61-70
oB 13H,16H 41 AH,4FH, 1 0H,40H,41H,42H,43H,46H i 71-B0
[4]:] 45H,46H,47H,4BH,45H,GAK,4BH, 10K, 1FH i 81-89%
i KEY HUMBER TO PC SCAH CODE TRANSLATION TABLES

PUBLIC XLAT_TABLES,XLAT_TADLES_END

EvEN
XLAT_TABLES LABEL WORD
XLAT_TABLE_ID Dk ?
LOWER_CASE_XLAT TW 89 DUR(?)

UPPER_CASE_XLAT OW 89 DUP(?)

CTL_CASE_XLAT Ol 89 DUP(?2)

ALT_CASE_YLAT DK 89 DUP(?)

ALT_KEY_XLAT

DR 89 DUP(?)

KEYSTROKE_XLAT DW 256 DUP(?)

XLAT_TABLES_END LABEL BYTE

BIOSDATA_KEYBOARD ENDS

KEYEOARD IDENTIFIER
LUHER CASE

UPFPLR CASE

PC CTRL CASE

ALT CASE
EMCGDED KEYSTROKE TRANSLATION TABLE

END OF TRANSLATION TABLES

SUBTTL Process an interrupt from the 3278/3279 keyboard

KDSTLIDS SEGHMINT buniiC ‘1DSFE2IDS'

PUBLIC PROC_KEYBOARD_DATA
PUBLIC FROC_FC_PORT_AVAIL

FUBLIC FROC_3276_FORT_AVAIL

PUBLIC SEMD_ENCDDED_KEYSTROHES_TO_3278

PUBLIC MOD_XLAT_IN
PUBLIC HOD_XLAT_OUT

PUBLIC QUEPY_KEYEDARD_ID

EXTRH FRDC_IHTERRUPTS:HEAR

ASSUME  CS:HDSPBIOS,DS:BIOSDATA

s e e R T T T PR TR R RS S R L LIl il il At bbbl i

1]

i%  Procedure Hame: PROC_KEYBOARD_DATA

§ %

i® Functicn: Tc process a keystroke from the 3278/3279

3

;% Input: 3278/3079 keyboard scan code

tR

1% Output: keystroke sent to Personal Computer or 3278/3279

i

* &k R X K ¥ ¥ X X

JRAFTHPW N WHE NN [FraNparRERT Tt T L LI T AR R TR AL 22 S A LA g bt i L2 a2l 2]

PROC_KEYBOARG_BDATA PROC NEAR

INCLUDE HDSPKBOI.ASH

6D N 2D B I P N W 336 B 3636 00636 U 0636 6P 30 DG N3N (2322222 22 2 d ]

;%

H

P% READ THE SCAN CODE FROH THE KEYBOARD AND TRANSLATE 17 TO A
3 ¥ RELATIVE KEY NUHBER

3%

*

L]
*
*



426
w27
428
429
430
431
@32
433
434
435
436
437
438

489
490
491
492
“93
4949
495
496
w97
498
499
500
501
502
503
504
505
50&
507
508
509
510
511
512
513
514
515
516
517
518

apoo
0003

ano4

0009
0008

0000
QooD
anio
0012
0014
0017

o017
0019
001C
0DIE
goce
ao23

0025
0029
002E
0030
0034
0039
0028
003F
0044
0046
004A
004F

BA
EC

F6&

74
32

A2
0A
75
E®

BA
:14]
4
&0
b7
CA

80
Fé
75
8D
Fé
75
8D
Fé
75
&L
Fé
75

= 0068

0051
0056
0058

005C
005C
DOSE
0060
0062
0064
0066

0068
0906C
C0&6F
0071
0076
o078

0078
0078

007E
007E
ovogeo
0083

Fé
74
8D

FE
8A
32
D1
6B
8B

88
89
75
Fé
75
£9

ES

78
E9

G3EQ

06 0002 R 08

a2
ce

0004 R

co
03

02F1 R

EO
E4
7F

1E 003C R

£0

1E
o
2C
1E
be
2l
34
.3
16
1€
06
08

06
04
1t

ce
cs
ED
El
Fl
10

36
FE
o0
06
03

80

032E
0002

027C
0002

G3ED
oooe

0118

ooeo

agoo

01CA

0005
00

47

R

R

80

“o0

az

10

68

bo00 R 80

02EB R

02IF R

03

OTIF R
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48

MoV
IN

TEST

JZ
XOR

KEYBOARD_D:

Hav
OR

JNZ
JHP

KEYBOARD_1:

nov
AND
AND
LEA
XLAT
OR

AT THIS
CAL) =
(AH) =

PR R TRv v IvE OIS * 06963600 96 36 36 30 3L 9606 3 30 0 36 2

DX,NDS_KB_IN ; READ THE 32783279 KEYBOARD SCAN CODE
AL,DX

LOGICAL_STATE,L_KBD_DISABLED ; IS THE KEYBOARD
¥ LOGICALLY DISABLED?
KEYBOARD_O 3 NO, CONTIHUE
AL,AL 3 YES, SIMULATE A KEYBOARD OVERRUN

KBD_SCAN_CODE,AL; SAVE 3278/3279 KEYBOARD SCAN CCDE
AL,AL y DID THE KEYBOARD IMDICATE OVERRUN?

KEYBOARD_1 3 NO, CONTINUE PROCESSING
OVERRUN | 5 YES, PROCESS OVERRUN

AH, AL § SAVE THE MAKE/BREAK BIT IN AH
AH,80H

AL, 7FH 3 YISOLATE SCAN CODE

BX,SCAN_CODE_TABLE ; COMVERT SCAN CODE TO
SCAN_CODE_TABLE 3 RELATIVE KEY HUHBER
AH,AL

POINT:
RELATIVE KEY NUMBER
RELATIVE KEY NUMBER WITH MAKE/BREAK BIT

KBD_SCAN_CODE = SCAN CODE WITH MAKE/BREAX BIT

;*i&&ll*“**il‘&illl.&*liI‘*&liiﬁl*ﬁ*.l!&liltiﬂ*ﬁilh**l'*&&**ﬁ!ﬁ&iild&i*&

N
g
3#
3
A
¥
3%
]
i
E R
thd
.
s
b3
i
I
L]

TRANSLATE THE RELATIVE KEY NUMBER TO A 3278/3279%9 SCAN CCDE

THE TRANSLATION TABLE USED MAY BE ONE OF THE FOLLOWING:

ALT_C
cTL e
ALT_K
LOMER

UPPER

THRE TRANSLATED SCAN CODE MAY BE:

[}
1 70

-1 T0 -127

ASE_XLAT ~ WHEN THE HEXT KEYSTROKE IS IN PC ALT CASE

ASE_XLAT -~ WHEH THE NEXT KEYSTROKE IS IN PC CTL CASE

EY_XLAT - WHEH THE 3278/3279% ALT KEY IS DEFRESSED

_CASE_XLAT - WHEN THE 3278/3279 KEYEOARD IS 1IN LOHER
OR ALFHA CASE SHIFT

_CASE_XLAT - WHEN THE 3278/3279 KEYBDARD 15 IN UPPER
OR NUHMERIC CASE SHIFT

IGHORE THIS KEYSTROKE
PERSONAL COMPUTER SCAN CODE
JNDEX INTO SPECIAL FUNCTION TABLE

83

* ¥ X &k &k kK kK kK XK ¥ X X ¥ k k X %

;lﬁ’lI‘illlll“l!lﬁﬁ'li‘“ﬁl&&ﬁﬁ‘ﬁG**‘*'lﬁll““ﬂ&ﬁi)ﬁliiﬁd&*‘““ll&‘biV&ﬁlil

s
TEST
JHZ
LEA
TEST
JHZ
LEA
TESTY
JHZ
LEA
TEST
JHNZ

UP_SHIFT EQU

TEST
p4
LEA

XLAT_SCAN_CODE:

DEC
HOoV
XOR
SAL
Hov
Hov

Hov
CHP
JNE
TEST
JHZ
JHP

DONT_IGNORE:

LawALT_CASE_MLAT § FOIHT 70 FROPER TRANGLATICH
LOSICAL_STATE,L_ALT ; TABLE
XLAT_SCAN_CODE -

BX,CTL_CASE_XLAT

LOGICLL_STATE,L_CTL

RUAT_SCAN_CODE

EX,ALT_KEY_XLAT

FTO_STATE,ALT_STATE

%LAT_SCAN_CODDE

BX, LOMER_CASE_XLAT

{E0_STATE ,ALPRA_SHIFT

XLAT_SCAM_CCDE

LOZK_STATE OR LEFT_SHIFT OR PIGHT_SHIFT OR WUM_SHIFT
KED_STATE,UP_SHIFT

XLAT_SCAN_CODE

BX,UPPER_CASE_XLAT

AL 3 PICK UP CODE FROM TRAHSLATION TABLE
CLLAL
CH,CH
CX,1
SI,CX
DX, IBX+SI) ; DH = SCAN CODE

;3 OL = REQUIRED PC SHIFT STATE
PC_SCAH_CODE,DH 3 SAVE PERSONAL COMPUTER SCAH CODE
oK, 0 5 COMPARE SCAN CODE TO ZERO
RLAT_1 5 NOT ZERD, CONTINUE
TERM_MODE,T_HOST ; IS THE TERHINAL IN HOST MODE?
COHT_IGHORE 3 YES, PROCESS THE KEYSTROKE
RESET_SHIFTS ; ND, IGHORE KEYSTROKE - RESET LOGICAL

SHIFT STATES

JHP ROUTE ; SEMD KEYSTROKE TO 3274/3276
XLAT_1:

Js YLAT_2 3 HEGATIVE, PROCESS FUNCTION CODE

JHP ROUTE ; POSITIVE, ROUYE SCAN CODE A4S REGUIRED
XLAT_2:
FHMNNRE NN N EF NN RS W Sn EAWRHE DE20366 303606 36 36 96 3006 3636 30 H 36 J6 336 34 36 3 36 3696 D96 2 36 3 I M3 B
P A
3% PROCESS SPECIAL FUNCTION CODE *



0083
00ES
0064
008C
0DBF
009l
0094
0094
0098
0098
009A
oosC
009E
00A3

00AS
00AS
00aA7
00A%
00AB
00AD
O0AF
00Bl
oCR3
coBs
0087
0oB9
006B
[gela]
00BF

o0C)
00C1
00Cs
00Ce6
ooce

00D0
04D0o
0005

0007
00DA

0opD
000D
DOEZ
00ES
00E7
OOE7
00ES
00E8

0DED

Q0EF
OOEF
00F1

Q0F3
00F3

00FS
O0F5
OOF8
DOFA
OOFE
0100
B100
olo2

0106

010B
010D

t112
0112

Fé
Fé
74
80
76
E9

FE
84
32
133
as

2E: BB 9C 0OAS R

FF

00C1
O0DEF
00F3
0114
0120
0125
0134
0)ad
0181
019F
01BF
0101
01EO
O1EF

Fé
75
80
-14

Fé

75

AD
E8

Fé
75
E9
c3
80

EB

BO
EB

BD

Fé
75
08
£B

Fé
20

Fé
75
80

EB

49

DE
06 0002 R

F3

E3

VVDODVDOWD Y OTD

C4 80

22

OE 0000 R
OE 000D R

06 0000 R

13

0004 R
02FD R

06 0002 R
03
OR1F R

26 0000 R

El

49
02

20

C4 80

06

06 0000 R
Do

Do
06 000C R

06 0000 R

05

26 D000 R F7

BC

20

[+2:]
80

80

20

7F

Eo

NoONONOOONON O OO0NOO00a00N D000 NN0000NO00NNNO0D0N0NNO0NN0NN0NON NN N0 NAANEOOOAAMNODNOaO0NONDDO000NO00N000
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3%

HEG
TEST
Jz
crp
JBE
Jmp
XLAT_3:

DEC
rov
¥OR
SAL
MoV
MOV
Jup

50
R T e e e T T T R RS A A R T 2 Tl A s LSt Sl b ddad
DH 3 FIND PROPER EMTRY IN BRANCH TABLE
LOGICAL_STATE.L_PAUSE 3 ARE WE IN PAUSE STATE?
XLAT_3 - 3 HO, NORMAL PROCESSIHNG
DH,NO_SHIFT_KEYS i YES, IS THIS A SHIFT KEY?
XLAT_3 5 YES, PROCESS IT NORMALLY
ROUTE 3 HO, EXIT PAUSE STATE
DH
BL,DH
BH,8H
BX,1
SI,BX
BX,CS:FUNCTIONSISI)
BX 3 PERFORM SPECIAL FUNCTION
HORD

FURCTIONS LABEL
[s128]
DH
D
oW
DW
DR
DH
DH
DK
DK
oH
D
Dy
Dw

PROC_SHIFT_LOCK ; SHIFT LOCK KEY PRESSED/RELEASED
PROC_L_SHIFT 3 LEFT SHIFT KEY PRESSED/RELEASED
PROC_P_SHIFT  } RIGHT SHIFT KEY PRESSED/RELEASED
PROC_HUM_LOCK ; NUM LOCK KEY FRESSED/RELEASED
FROC_HUM_SHIFT 3 NUH SHIFT KEY FRESSED/RELEASED
FROC_ALPHA_SHIFT 3 ALPHA SHIFT KEY PRESSED/RELEASED
FROC_ALT_SHIFT 3 ALT KEY FRESSEO/RELEASED
FROC_RESET ; RESET KEY FRESSED

FROC_CLICK 3 CLICK KEY FRESSED
FROC_DECIMAL_KEY ; ENTER DECINAL DIGIT INPUT MODE
FROC_SHITCH_MODE; TOGGLE I:CDE FRESSED

FrLC_CTL_NEY i NEXT KEYSTRONE IS IH PC CTL MODE
FUOT_PLT_REY 3 HEXT KREYSTROKE 1S IN PC ALT IITDE
1.0 _FAUSE 3 ENTER PAUSE STATE

i SHIFT LOCY. KEY WAS PRESSED OR RELEASED

PROC_SHIFT_LOCK:
TEST
INZ
or
OR

PROC_SHIFT_KEY:
TEST
INZ

Hov
CALL

TEST_PAUSE:
TEST
JNZ
Jnp

TEST_PAUSE_1:
RET

BREAK_SHIFT_LOCK:
KBD_STATE,NOT SHIFT_LOCK ; INDICATE SHIFT LOCK KEY IS NO

AND
i

Jnep

AKLBREAK_BIT 5 HWAS KEY FRESSED?
BEEAK_SHIFT_LOCK ; WD, SHIFT LOCK WAS RELEASED
FED_STATE,LOCK_STATE ; IHOICATE SHIFT LOCK STATE

KED_STATE,SHIFT_LOCK ; INDICATE SHIFT LOCK KEY DEFRESSED

TERM_MODE,T_HOST ; ARE WE IN HOST FROCESSOR RCDE?

TEST_PAUSE } YES, THE SHIFT KEY WILL BE ROUTED
3 TO THE 3278/327%9 RORMALLY

AL,KBD_SCAM_CDDE ; WO, ROUTE THE SHIFT KEY TO THE

SEND_TO_3278 H 3278/3279 DISPLAY TO KEEP THE CONTROL
H

UNIT IN SYNCH WITH BIDS

LOGICAL_STATE,L_PAUSE ; ARE MWE IN PAUSE STATE?
TEST_PAUSE_1 i YES, DISCARD THE KEY STROKE
ROUTE 3 ROUTE THE KEY STROKE

3 DISCARD THE KEY STROKE

LONGER DEPRESSED
PROC_SHIFT_KEY 3 ROUTE KEYSTROKE AS NEEDED

3 LEFT HAND SHIFT KEY WAS PRESSED OR RELEASED

PROC_L_SHIFT:
HMov
JHP

AL LEFT_SHIFT ; SET UP MASK FOR LEFT SHIFT KEY
SHORT PROC_SHIFT ; PROCESS SHIFT KEY

i RIGHT HAND SHIFT KEY WAS PRESSED OR RELEASED

PROC_R_SHIFT:
MoV

i LEFT OR

PROC_SHIFT:
TEST
aNZ
oR
e

BREAK_SHIFT:
Hot
AND

TEST

JHZ
AND

B
BREAK_SHIFT_1:
JHe

d RUHERIC

AL,RIGHT_SHIFT ; SET UP MASK FOR RIGHT SHIFT KEY
RIGHT SHIFT KEY WAS FRESSED DR RELEASED
HAS SHIFT KEY FRESSED?

HO, SHIFT KEY H2S RELEASED
INDICATE SHIFT KEY IS DEPRESSED

AH,BREAK_BIT
BREAK_SHIFT
KEC_STATE, AL

PROC_SHIFT_KEY ; ROUTE THE KEYSTROKE AS NEEDED
AL 3 INDICATE SHIFT KEY IS HO LONGER
KED_STATE, AL H DEPRESSED

KED_STATE,LEFT_SHIFT+RIGHT_SHIFT+SHIFT_LOCK ; IS EITHER
SHIFT KEY OR SHIFT LOCK DEPRESSED?

BREAK_SHIFT_1 3 YES, LEAVE SHIFT LOCK STATE AS IS

KED_STATE,NOT LDCK_STATE ; THE LAST SKIFT KEY HAS BEEN

RELEASED - CAMCEL SHIFT LOCK STATE
PROC_SHIFT_KEY 3 ROUTE THE KEYSTROKE AS NEEDED

LOCK KEY WAS PRESSED OR RELEASED
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612 0114 T PROC_NUM_LOCK:
613 0114 F6 CG 80 [+ TEST AH,BREAK_BIT | HAS THE KEY PRESSED?
614 0117 75 05 c JHz JHP_ROUTE ; NO, NUM LOCK KEY KAS RELEASED
615 9119 80 36 DODO R 08 C XOR KBD_STATE,LOCK_STATE ; TOGGLE NUMERIC LOCK STATE
616 Ol1E C  JHP_ROUTE:
617 0l1E EB BO c P PROC_SKIFT_KEY ; ROUTE THE KEYSTROKE AS HEEDED
618 [
619 c i MUMERIC SHIFT KEY WAS PRESSED OR RELEASED
620 c
621 0120 C PROC_IAM_SHIFT:
22 010 BO 20 4 TR PLUAAM_SHIFT 5 SET UP MASY ©07 MUMERIC SHIFT KEY
62 0122 €£B 03 90 c Jrim rors A SKIFT 3 FROCESS SHIFT LY
(] C
625 C AUPHZNETIC SHIFT KEY WAS PRESSED CR RELELTID
b2 C
627 0125 C  PROC_ALPHA_SHIFT:
628 0125 B0 10 (4 Hov AL, ALPHA_SHIFT ; SET UP HASK TOR ALPHAMERIC SHIFT KEY
629 c
630 [ ALPHA OR HUMERIC SHIFT KEY WAS PRESSED OR RELEASED
631 [
632 0127 C FROC_AN_SHIFT:
633 0127 Fé Cs4 80 c TEST AH,BREAK_BIT 3 WAS SHIFT KEY PRESSED?
634 012A 75 06 C INZ EREAK_AN_SHIFT ; NO, SHIFT KEY WAS RELEASED
635 p12C 08 06 DOOD R C OR KCD_STATE,AL  ; INDICATE SHIFT KEY 1S DEPRESSED
636 6130 EB 9E c JHP FROC_SHIFT_KEY } ROUTE THE KEYSTROKE AS NEEDED
637 0132 C BREAX_AH_SHIFT:
638 0132 Fé DO c HOT AL ; INDICATE SHIFT KEY IS NO LONGER
639 0134 20 06 0000 R c AND KBD_STATE,AL ;  DEPRESSED
640 0138 EB 96 c P PROC_SHIFT_KEY 3 ROUTE THE KEYSTROKE AS NEEDED
641 c
642 [} ALY KEY PRESSED OR RELEASED
643 [
644 013A € PROC_ALT_SHIFT:
645 013A Fé C4 8D c TEST AH,BREAK_BIT ; WAS THE KEY PRESSED?
646 8130 75 07 c JNZ BREAK_ALT_SHIFT ; NO, ALY KEY WAS RELEASED
647 DI3F 80 OE 000D R 02 C OR KBD_STATE,ALT_STATE ; INDICATE ALT KEY IS DEPRESSED
648 o144 EB BA c NP PROC_SHIFT_KEY 7 ROUTE THE KEYSTROKE AS NEEDED
649 0146 C BREAK_ALT_SHIFT:
650 0146 80 26 DOOO R FD c AND KED_STATE,NOT ALT_STATE 3 INDICATE ALT KEY 15 MO LONGER
651 c DEPRESSED
652 014B EB 83 c JMP PROC_SHIFT_KEY ; ROUTE THE KEYSTROKE AS HEEDED
€53 c
654 [ RESET KEY WAS PRESSED
655 c
656 014D € PROC_RESET:
657 014D FG 06 DDOO R B8O c TEST TERM_MODE,T_HDST ; ARE WE IN PC MODE?
658 0152 75 2A [ mz PROC_RESET_1  ; NO, DO NOT PROCESS RESET KEY
659 0154 C6 06 0003 R 00 C HOV DEC_DIGIT,O 5 CANCEL DECIMAL DIGIT INPUT MODE
660 0159 80 26 0002 R 3IF C AND LOGICAL_STATE,NOT L_ALT4L_CTL ; CAKCEL PC ALT
661 c o3 AND PC CTL MODES
662 C
663 OISE C RESET_ALT:
664 015 BO BB c HOV AL,BREAK_BIT OR PC_ALT_KEY j IHMDICATE THE ALT KEY
665 0160 EB 0367 R c CALL SEND_TO_PC i WAS RELEASED
b6b 0163 BO 90 c MOV AL,BREAK_BIT OR PC_CTL_KEY ; INDICATE THE CTL KEY
667 D165 EB 0367 R c CALL SEND_TO_FC i  WAS RELEASED
668 D168 80 26 0001 R IF c A PC_STATE,NOT (P_SHIFT DR P_ALT OR P_CTL)
669 D16D BA ---= R c MOV DY ROMDATA . ESTABLISH ADDRESSABILITY TD DATA AREA
670 0170 B8E C2 [ HOV £S,DX i USED BY THE ROM BIOS ROUTIMES
671 C ASSUME  ES:ROHMDATA
672 = 0070 C R_MASK_1A EQU R_CAPS_STATE OR R_NUM_STATE OR R_SCROLL_STATE
673 = 007C C R_MASK_1B EGU R_MASK_1A OR R_ALT_SHIFT OR R _CTL_SHIFT
674 = OO7F C R_MASK_IC EQU R_MASK_1B OR R_LEFT_SHIFT OR R_ RIGHT_SHIFT
675 0172 26: 80 26 DOl7 R 80 C AHOD R_KB_FLAG,HOT R_MASK_IC ; INSURE CAPS STATE, MUM LDCK
676 c T STATE AND SCROLL LOCK STATES ARE
677 c i RESET IN THE KEYBODARD BIOS ROUTINE
678 c i AND THAT THE ALT, CTRL, AND SHIFT
679 c 3 KEYS ARE NOT DEPRESSED
680 = 0070 € R_MASK_2 EQU  R_CAPS_SHIFT OR R_NUM _SHIFT OR R_SCROLL_SHIFT
681 0178 26: 80 26 001B R BF € AHD R_KB_FLAG_1,NOT R_| HASY _2 3 INSURE THE ROM BIDS ROUTINE
682 c i NOHS THE CAPS LOCK, HUM LOCK, AND
683 c i scnuLL LOCK KEYS ARE MHOT DEPRESSED
684 c ASSUNE  ES:NOTHING
685 c
686 017E € PROC_RESET_):
687 Q17 E9 O21F R [ JHP ROUTE ; ROUTE THE KEYSTROKE AS HEEDED
688 [
689 [ CLICK KEY HAS PRESSED - TOGGLE THE KEYBDARD CLICKER STATE
690 c
691 0181 C FROC_CLICK:
692 0181 Fé& 06 DOOD R 80 c TEST TERM_MODE,T_HOST ; ARE WE IN PERSOMAL COMPUTER MODE?
693 0186 75 14 [ JNZ FROC_CLICK_1  ; NO, JUST PASS Ol CLICK KEY
694 0186 80 36 0000 R D& c XOR KED_STATE,CLICK_STATE | TOGGLE CLICKER STATE
695 0180 BO 0% C HOV AL,CLICH_ON ; SET UP YO Ti=H CLICKER OH
€55 0L&F F6 06 0000 R 04 C TEST KED_STATE.CLICYH_SIATL 3 2 CLICKIR UFFS
697- 0194 75 02 c Jnz SET_CLICKER } YES, COMTINIE
698 01% B0 08 c HoV AL,CLICK_OFF & MO, SEY UP TO TURM CLICHER OFF
699 0198 € SET_CLICKER:
700 0198 BA 03E4 c MOV DX,COMMAKD_PORT 5 TURH KLYEDARD CLICKER Cii CR OFF
701 01598 EE c ouT DX,4L
702 ¢
703 c19C € PROC_CLICK_1: .
704 019C €9 O2IF R C JMP ROUTE ; ROUTE THE KEYSTROKE AS HEEDED
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705 [
706 c START DECIMAL CIGIT JNPUT
707 c
708 DIOF € PROC_DECIMAL_KEY:
709 01SF Fé D& 00DO R 80 [ TEST TERM_MODE,T_HOST 3 ARE WE IN PC MODE?
710 DIA4 75 16 c INZ PROC_DECIMAL_KEY_1 ; NO, DO NOT FROCESS THIS KEY
711 0146 C6 06 DOD3I R 03 [ MoV DEC_DIGIT,3 3 INDICATE 3 DIGITS EXPECTED
712 01AB Fb6 D6 DOGL R 20 c TEST PC_STATE.P_ALT ; IS THE PERSONAL COMPUTER IN ALT HODE?
713 0IB0 74 DA c Jz PROC_DECIMAL_KEY_1 3 NO, COHTINUE
714 0l1B2 BO B8 [ Hov AL,BREAK_BIT OR PC_ALT_XEY ; YES, IHDICATE THE ALY KEY
715 01B4 EB8 D367 R c CALL SEND_YO_PC i WAS RELEASED - THIS WILL TERHINATE
716 c - ;  THE DECIMAL INPUT FIELD IN FROGRESS
717 01B7 &0 26 0001 R OF c AND PC_STATE,NOT P_ALT
718 c
719 01BC C PROC_DECIMAL_KEY_1:
720 C1BC EB 61 90 3 T JR ~  ROUTE ; ROUTE THE KEYSTROKE AS NEEDED
721 c
72z [ TOGGLE BETWEEN PERSOHAL COMPUTER AND HOST PROCESSOR MODES
723 [
724 01BF C PROC_SWITCH_MODE:
725 01BF Fé 06 00OC R 80 c T 7EsT TERHM_MODE,T_HOST ; IS THE TERMIMAL IN HOST MODE?
726 01C4 74 04 c Jz SWITCH_TO_HOST 5 MO, SWITCH TO HOST MODE
727 c
728 01C6 BD 01 c Hov AL,SET_MODE_PC 3 YES, INDICATE SHITCK TO PC HODE
729 01C8 EB 02 c JHpP SHORT SHITCH_MODE_1
730 [
731 01CA € SWITCH_TO_HOST:
732 01CA BO 00 c ~ mov AL,SET_MODE_HOST i IMDICATE SHWITCH TD ROST HCDE
733 Cc
734 oicc € SWITCH_HODE_1:
735 01CC B4 0D c MOV &H,FUNC_SET_MODE ; INDICATE SET MODE
736 0I1CE CD 50 c INT NDSP_INT_CCDE  ; SWITCH TERHMINAL MODE
737 ‘01D0 €3 c RET 3 PROCESS NEXT PENDING INTERRUPT
738 c
739 c CTRL KEY - INDICATE HEXT KEY STROKE 1S IN PERSOHAL COMPUTER
7490 c o CTRL CASE
741 o
742 01D1 € PROC_CTL_KEY:
743 0101 F6 06 0000 R 80 [+ TEST TERM_MODE,T_KOST ; ARE WE IN PC MODE?
744 01D6 75 05 c JRZ PROC_CTL_KEY_I 3 NO, DO MOT PROCESS PC CTL KEY
745 0108- 80 OE 0002 R 40 c OR LOGICAL_STATE,L_CTL i INDICATE PC CTL CASE
746 [
757 010D € PROC_CTL_KEY_1:
748 0IDD EB 40 %0 c e ROUTE 3 ROUTE KEYSTROHE AS KEEDED
749 c
750 [ PC ALT KEY - INDICATE HIXT KEY STROKE IS IR PERSOMAL COMPUTER
753 c 3 ALT CASE
752 c
753 O1ED C  PROC_ALT_KEY:
754 01ED F6 D& DODO R 80 C TEST TERM_MODE,T_KOST 3 ARE MWt IN FC MODE?
755 01E5 75 05 C Jnz FROC_ALT_KEY_1 ; HO, DO MOT FROZESS PC ALY KEY
756 0LE7 80 DE 0OD2 R &0 c CR LOGICAL_STATE,L_ALT ; INDICATE PC ALT CASE
757 c
758 01EC C PROC_ALT_KEY_1:
759 01EC EB 31 90 C JHP ROUTE 5 ROUTE KEY STROWE AS NEEDED
760 t
761 c 3 PAUSE KEY - STOP ALL HORMAL PERSONAL CCHPUTER PROCESSING
762 c s UNTIL THE USER PRESSES ANDTHER NON-SHIFT KEY
763 c
764 O1EF € PROC_PAUSE:
765 Ol1EF F6 ©G6 0000 R 8D c TEST TERM_MODE,T_HOST § ARE WE I HOST MODE?
766 01F4 74 03 c Jz PAUSE_1 i NO, PERSCHAL CUMPUTER MODE
767 01F6 EB 27 90 [ anp ROUTE 3 YES, NO SPICIAL FROCESSING
7¢8 0IF9 C PAUSE_!
769 01FS 2C OF 0002 R 20 C or LUZICAL_STATE,L_PUirii & IHTDICATE WE ARE IN PAUST 57217%
770 c
774 OIFE E8 000G E C caLt FROC_INTERRUPTS ; PROCESS ALL GTHER PERDLIRG IWTETRUPTE
772 [
773 0201 BA ~---- R c HOV C¥,ROMDATA 3 POINT TO ROM EICS DATA AREA
774 0204 BE C2 o HOY ES,DX
775 c ASSUME ES:ROMOATA
776 o
777 0206 26: 80 3f 0049 R 07 C ciP CRT_MODE,7 3 IS THE MDNDCHROME CARD EBEING LSID?
778 020C 74 08 c JE PAUSE_2 i YES, ND FROCESSING NEEDED
779 020F BL 03D8 o MoV DX,03D8H 3 ND, TUSN O DISPLAY DURING PLuSE
780 6211 26: A0 0065 R c Hov 4L,CRT_HODE_SET
781 0215 EE c - ouT DY, AL
782 c ASSUME  ES:NOTHING
783 c
784 0216 C PAUSE_2:
785 0216 FB c STI ; ENABLE INTERRUPTS
786 . t
787 0217 C PAUSE_3: ; WAIT FOR THE USER TO PRESS A KEY
768 0217 F6 D6 0002 R 20 [+ TEST LOBICAL_STATE,l_PAUSE i
769 621C 75 F9 c JRZ PAUSE_3
750 C
791 021E C3 C RET ; PROCESS ALL OTHER PENDING INTERUPTS
792 c
793 [ INCLUDE NDSPKBD2.ASH
794 c
795 [ ;*ﬁ**i!&&&l**&#**;*!i*&i&ﬁ*h&o&*&&it'**ﬁk&8&*!!i*i!ib&i‘b!‘ﬁh‘&&**«liﬂt%il&lli:
796 [
797 [ ROUTE THE COMVERTED SCAH CODE YO THE PERSOHAL COMPUTER OR »



798
799
[-134¢)
&0}

802
803
804
&05
806
807
ans
a09%
810
a1l

812
813
814
815
816
817
ais
8l9
a20
&z}

822

823
824

&25
e26

627
[-¥2)
829
&30
a3t

832

a3l
&34
&35
836

837

&38

&3%

&40

641
E52
a43
£44
845
&4
&47
848
&49
E50
851
852
853
854
855
856
857
858
859
860
861
a62
863
864
865
1-1.13
B67
B68
&s9
870
871
g72
873
874
875
876
8§77
878
679
£80
[-1:
gar
£33
8&4
B85
836

£87
888
&89
890

021F
021F
8224

0226
0229

oz2¢C

022D
ocep
6232

0234
0239

023E
0240
0245

0248
D248

024%
0249
D2Z4E
0259
0251

0251
0256

02EB
6250
025F
6261
0263
0266

0268

026B
026D
026F
0273
0274

0277
0278
027D

0280

0283
0283

0288
0288
C28A
028E
0291

Fé
74

A

c3

fée
74

80
Fé

74

8

c3

80
7%
c3

80
74

A0

3ic
72
ic
77
Fé
75

80

FE
FE
8D
D7
h2

FE
75
80

EB

Cb

BA
32
80
74

55

06 0000 R 80

07

0004 R
02FD R

06 0002 R 20

15

26 0002 R DF
06 0002 R 10

o8

26 0002 R EF
03A7 R

3E 0005 R 00

01

3E
30

0003 R 00

00Cs R

02
24
oB
20
c2
18

CA

cs

cs
1E

ED

20

0006 R

0005 R

0F
B
CA

06

06

CA
OF
El
3c

0003 R

02

90

0003 R 0O

0001 R
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¥ ROUTE THE ORIGINAL SCAN CODE 7O THE 2278/3279 M
- 3
i

T T T T A e e R e T 2L R SR L e Al baiald

ROUTE:
TEST TERH_MODE,.T_KHOST ; IS THE JERMINAL IN HOST MODE?
Jz ROUTE_PC ; MO, SEND THE CONVERTEOD SCAN CODE TO
B THE PERSONAL COMPUTER
3 THE TERMINAL IS IN HCST PROCESSDR HODE - SEND ALL
H KEY STROKES TO THE 3278/3279
MOV AL,KBD_SCAN_CODE ; PICK UP ORIGINAL SCAN CODE
CALL SEND_T0_3278 ; SEND THE SCAN CODE TO THE 3278/3279
RET i PROCESS HEXT PEMDING INTERRUPT
b THE TERMINAL IS IN PCRSONAL COMPUTER MORE - SEND THE COHVERTED
i KEY STROKE TO THE PERSQHAL CORPUTER
ROUTE_PC:
TEST LOGICAL_STATE,L_PAUSE i ARE WE IN PAUSE STATE?
JZ ROUTE_TO_PC 3 MO, RODUTE KEYSTROKE TO THE PC

THIS KEY STROKE IS USED TO EXIT PAUSE STATE

AND LOGICAL_STATE,NDT L_PAUSE ; HO LOMGER IN PAUSE STATE
TEST LOGICAL_STATE,L_PC_PORT_AVAIL ; DID A PC OUTPUT PCRT
3 AVAILABLE INTERRUPT CCCUR WHILE WE
P HERE IN PAUSE STATE?

Jz EXIT_PAUSE_L ; NO, COMTINUE PROCESSING
AHD LOGICAL_STATE,HOT L_PC_PORT_AVAIL ; YES, PROCESS I7
CALL  XMIT_TO_FC ; SEND PENDING KEY STROKES TO THE PC
EXIT_PAUSE_1:
RET i IGHORE THIS KEY STROKE
ROUTE_TO_PC:
cHP PC_SCAH_CODE,O ; IS THIS A FUNCTIOH CODE?
JNS ROUTE_PC } KO, IT IS A SCAN CODE
RET ; YES, DO NOT SEMD IT 7O THE PC
ROUTE_PC1:
; 1F THE KEYRBCAFD IS I DLZINAL DIGIT IKPUT MODE, COHMVIRT THE
i KEY STRCJE TO A MUIHEHIC vIiiah DIRIT ST2M COODE
cHp DEC_DIGIT,C i ARE DECTNAL DIGITS EMPECTED?
JE TEST_SHIFTS ; HO, COHTINUE PROCESSING
MoV AL,PC_SCAH_CCDE ; INSURE THE KEY TTROKE MAS A DECIMAL
3 DIGIT
cHP AL,2
JB CANCEL_DIGITS  ; ROT DIGIT - CAMCEL DIGIT INFUT MODE
cHp ALY
Ja CANCEL_DIGITS i NOT DIGIT - CANCEL DIGIT INPUT MODE
TEST  DL,UsA+C
JNZ CANCEL_DIGITS ; NOT DIGIT - CANCEL DIGIT INPUT MODE
OR OL.A ; VALID DIGIT - CONVERT IT TO A NUMERIC
i KEY PAD DIGIT KEY WITH THE ALY KEY
} PRESSED
DEC AL
DEC AL
LEA BX,PC_DIGITS
XLAT PC_DBIGITS
HOY PC_SCAN_CODE , AL
BEC DEC_DIGIT } A DIGIT MAS BEEN PROCESSED
JNZ TEST_SHIFTS i NOT LAST DIGIT
OR DL,BA } LAST DIGIT - IMDICATE ALT KEY WAS
; RELEASED AFTER SENDING LAST DIGIT
JHP TEST_SHIFTS 3} SEND KEY STROKE TO PERSOHAL COHPUTER
; A NON-DECIMAL DIGIT WAS KEYED DURING DECIMAL DIGIT INPUT MODE -
; CANCEL DECIMAL DIGIT INPUT MODE
CANCEL_DIGITS:
HOV DEC_DIGIT,O 3 INDICATE DECIMAL DIGITS ARE NOT
3 EXPECTED
; SEND THE PROPER SHIFT CODES TO THE PERSONAL COMPUTER TO MATCH
; THE STATE ASSOCIATED WITH THE SCAN CODE
TEST_SHIFTS:
MoV cL,DL ; DETERMINE WHICH SHIFT STATES HUST BE
XOR CL.PC_STATE i CHAHGED
AHD CL,0E0H
Jz SHIFTS_MATCH i STATES MATCH, CONTINUE

P AT THIS POINT:
¥ DL = NEEDED PERSONAL COMPUTER KEYBDARD STATE
H CL = HISHATCHED STATES



891
892
es3
894
895
&96
897
&98
899
seo
<01
s02
903
504
905
06
907
08
99
910
91t
Q12
913
914
°i5
916
217
%)
919
920
92}
922
923
924
925
926
s27
928
929
93¢0
931
932
933
934
935
938
937
938
939
940
941
942
943
944
965
LTS
S47
946
949
950
951
°52
953
¢54
955
956
$57
%56
959
960
961
962
963
964
965
[66
So7
258
$69
970
571
872
973
974
975
976
977
978
979
980
981
982
983

0293
0296
0298
029A
029D
029F
02A1
02A)
0244

0244
D2A7
D2A9
024B
D2ZAE
02B0
02B2
02B2
02B5

02B5
ozea
02BA
02BC
02BF
02C1
0ze3
02C3
ozCe

D2CH
02C8
bzCB

D2CF
02CF
oco2

0205
0208

02DA
oz2DC
02DF
02E1
02E3
02E8
02E8

DZEB
DZEB

ZF1
D2Fi
02F6
D2FA

02FD
02FD
02FE
02FF

57

F6 Cl1 80
74 0C
BO 24
Fe C2 80
75 02
oC 80

E8 0367 R

F6 C1 20
74 oC
BO 38
Fe C2 20
75 02
oC 80

E8 0367 R

Fé C1 40
74 oC
BO 1D
F6 C2 40
75 02
oC &0

E8 0367 R
CA CA

&0 El EO
885 DE DOOl1 R

A0 0005 R

E8 0367 R

Fé C2 03

74 11

oC 80

Fb6 €2 @02

74 07

BO BB

80 26 0DO1 R DF

E8 0367 R

8D 26 0002 R 3F

€3

Cé 06 D005 R FF
84 16 0001 R
E% 0Z1F R

50
53
52-

OO NaNON NN N OO ON 00000 N00NONNN0DNN 00NN NCOONON0NANNONON0 A APRNMNON0DNONANO0O0NOOMO

4,641,262
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TEST cL,y DOES SHIFT CASE MATCK?

1

Jz CASE_OK i YES, CONTINUE

Hov AL,PC_SHIFT_KEY ; NO, INDICATE SHIFT KIY PRESSED

TEST DL, ; 1S UPPER CASE NEEDEDY

JNZ SEHD_CASE 3 YES, COMNTIHUE

OR AL,BREAK_BIT i KO, INDICATE SHIFT KEY RELEASED
SEND_CASE :

CALL  SEND_TO_PC i SEND KEY STROKE TD PC
CASE_OK:

TEST CLyA DOES ALT CASE HATCH?

;

Jz ALT_OK ; YES, CONTINUE

riov AL,PC_ALT_KEY ; HO, INDICATE ALT KEY PRESSED

TEST  DL,A ; IS ALT CASE NEEDED?

INZ SEHD_ALT i YES, CONTIHUE

OR AL,BREAK_BIT ; ND, INDICATE ALT KEY RELEASED
SEND_ALT:

CALL  SEND_TO_PC ; SEND KEY STROKE TD PC
ALT_OK:

TEST  CL,C i DOES CTL CASE MATCH?

Jz CTiL_OK i YES, CONTIHUE

Hov AL PC_CTL_KEY ; KO, IMDICAYE CIRL KEY PRESSED

15T DL.C ; 79 CTL CASE N{EDED?

N £15D_CTL oL, COOTINUL

oR LL,LRERK_BIT i 13, iNLICATE CTRL KEY RELEASED
SEND_CTL:

CALL  SEWD_TO_PC } SIND KEY STROKE YO PC
CTL_OK:

Hov cL,oL i SAVE PERSONAL COMPUTER KEYBOARD STATE

A4D CL,0E0H

Hov PC_STATE.CL

SHIFTS_MATCH:
HOV AL,PC_SCAN_CODE ; SEND KEIY STFOKE 1D PERSONAL COMFUTER

caLl SLKD_TO_PC

TJEST DL.B OR BA ; DOES THE PERSONAL COMPUTER NEED TO BE

i TOLD THAT THE KEY WAS RELEASED ALSO?
JZ RESET_SHIFTS 3 HO, CONTIMNUE
OR AL,BREAK_BIT 3 YES, INOJYCATE KEY WAS RELEASED
TEST oL.BA ; WHAT KEY MUST BE RELEASED?
JZ BREAK_KEYSTROKE ; THE KEY STROKE JUST SENT
MOV AL.BREAK_BIT OR PC_ALT_KEY ; THE ALT KEY WAS RELEASED
AND PC_STATE,NOT P_ALT ; UPDATE PC KEYBOARD STATE

BREAK_KEYSTROKE :
CALL  SEND_TO_PC

]'*'***ﬂl***l*‘!*“iﬁ&*lil‘**I“i‘*!*i“l*l"***i*ﬂﬂii"i“ﬂhﬁﬂ*!*‘**UNNﬂ‘**
*

3 END OF PROCESSING A VALID KEY STROKE - RESET THE PERSOUAL *
i COHPUTER STATE FLAGS SO THE NEXT KEY STROKE IS NOT INTERFRETED *
3% AS BEING IN CTL OR ALT MODE *
i *

*
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RESET_SHIFTS:
AND LDGICAL_STATE,NOT L_CTL+L_ALT

RET i PROCESS NEXT PEMDING INTERRUPT

}***'i**ii‘ﬂiﬁ’*“&hﬁi*i*ﬂi#l&**H&i*lli**ﬂi*'i&l*l“ﬂ!i**i*ll'l‘%ﬂl“ﬁﬁ‘&&*
i *
¥ THE 327873279 KEYBOARD HAS SIGNALLED OVERRUN %
i *
3

;ﬁ**&*&lii*ﬂ**&)‘&i¥¥¥¥*l“&*iiﬁl*&&li*ﬂiiﬁﬂ!&‘lilﬂ%*&b*ﬁ*l&i*&&fll”bth**

OVERRUN:
MOV PC_SCAM_CODE,OFFH ; SET UP DVERRUN SCAN CODE
Hov DL,PC_STATE + REQUIRED STATE = CURRENT "STATE
Jnp ROUTE 3 RDUTE THE OVERRUN THDICATION 7C THE

5 PERSOHAL COMPUTER OR TO THE 3238-307%

B R P s A pr r R B R R AR R C AR RR AR RS e P s hprat e un o RO R P AR N AR R R n P afinsrrar Ll
I

i% Procedure Hame: SEND_T0_3278

i

i# Functicon: Send a keystroke to the 3278/3279

T

3% Imput: AL = keyboard scan code to be sent

5%

3¥ Cutput: Scan code added to BUFFER_3278 and’/or sent to 3278/3279
o
;*I*’ﬁhP’i“l'“5‘)"‘“‘**h‘“il’i’*’&*i”*‘D’Ci“Qi’“ﬁ“ﬁ'“h“’***“*i*ﬁ“*’.‘*?

5
4
4
]
a
L
4

SEND_T0_327& FROC NEAR
PUSH AX
PUSH BX
PUSH ox

3 SAVE HWORK REGISTERS



984

985

286

987

988

989

9%0

991

992

993

994

a9s

996

997

998

999

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1030
1011
1012
1013
1014
1015
1016
1017
1018
1019
102¢
1021
1022
1023
1024
1025
1026
1027
16c8
1029
1030
103}
1032
1033
103¢
1035
1036
1037
1038
1039
1640
1041
1042
1043
10449
1045
1046
1047
1048
10499
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1052
1063
1064
1065
1066
1067
108
1069
1070
1071
1072
1073
1074
1075
1076

0300

6301
0305
03g7
0308
o30C
030E
0310
0314

0314
0318

0314
031C
0320

0324
0324
0327
0326
032A

032¢C

032F
032F
0330
0331
0332
0333

0334
0334
0338

0338

0330

033D

033D
0341
0345

0347
0349
0344
034E
0350
0352
0356
0356

0354
035D
035F

“0360

0360
0363
03¢5

8366
0366

0367

57

as
8B
43
80
3B
75
8D

B
74

as
8%
-3

BA
EC
A8
74

E8

5F
BA
5B
58
c3

&B
Cé

88
38
74

28
43
8D
gl
75
8D

89
BA

BO
EE

BA
84
EE

c3

3E
DF

16
DA
04
1€

1E
1A

05
3E
1E

59

0022 R
0020 R
0010 R

0020 R

0024 R
0022 R

03E2

02
03

033D R

3E
05

E7

1E
1E
1F

16
DA
04
1E

1E

0024 R
oo

0020 R

0022 R

ao20 R

aeio R

0020 R

O3E3

05

03EL

(o3
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SEND_TO_3278_1:

SEND_T0_3276_2:

H

SEND_TO_3276_3:

OVERRWUM_3278:

4,641,262

PUSH

MOV
Hov
INC
LEA
cHp
JHE
LEA

cre
JE

HOV
Hov
Hov

MOV
IN
TEST
JZ

CALL

POP
POP
POP
POP
RET

MOV
HOV

Jrp

134

60

DI,BUFFER_3278_TAIL } PICK UP CURRENT BUFFER ADDRESS

BX DI
ax

DX, BUFFER_3278_END

BX, DX
SEND_TO_3278_1
BX,BUFFER_3278

CALCULATE ADDRESS OF NEXT BYTE IN
BUFFER

BX,BUFFER_3278_HEAD ; IS5 THE BUFFER FULL?

OVERRUN_3278

DI, AL

BUFFER_3278_LAST,DI

H

YES, HWE HAVE OVERRUM THE 3278/3279

NO, PUT THE SCAN CODE IN THE BUFFER
SAVE ADDRESS OF THIS BYTE

i
BUFFER_3278_TAIL,BX ; SAVE NEXT BUFFER BYTE ADDRESS

DX, KB_CTL
AL.DX
AL,O2H
SEND_T0_3278_3

XMIY_TO_3276

DX

BY
AX

l

3

SEE IF THE 3278 KEYBOARD DUTPUT PORT
15 RUSY

PORT IS BUSY - THE KEY STROKE WILL BE
SENT WHEN THE 3278/3279 ACKNOWLEDGE!

THE KEY STROKE IT IS KORKING ON
PORT 15 FREE - SEID THE HEXT KEY
STROKE TO THE 3078/3279

RESTORE REGISTERS

RETURN TO CALLER

DI,BUFFER_ZC78_LAST 5 PICK UP ADDRESS OF LAST BYTE USED

BYTE PTR {DIJ,0

SEND_T0_3278_2

SEND_TO_3278 ENDP

3

REPLACE LAST KEY STFOKE IN BUFFER
WITH OVERRUN SCAN CODE
SEND KEY STROKES TO 3278/3279

L L e s N e R T R S AR AR AR A A IS s Tt b

Procedure Naome: XMIT_YO_3278

Function: Send the next pending keystroke to the 317873279

Input: BUFFER_3278 contains scan codes io be seni i¢ the display

Output: the oldest scan code sent to the 3278/3279 display

s

HLAA 2222 2SI E TR et el el sy HRARFFREFEERFR S ERPHE B RS w P UNUB NN

XMIT_TO_3278 PROC NEAR

XMIT_TO_3278_1:

XMIT_TO_3278_2:

XMIT_TO_3278_3:

HOV
CHP
JZ

MOV
INC
LEA
CHP
JINE
LEA

MOV
MOV

HOov
ouT

Hov
HOV
ouT

RET

BX,BUFFER_3278_HEAD ; SEE IF THERE ARE ANY KEY STROKES

BX,BUFFER_3278_TAIL ;

XMIT_TO_3278_3

AH,1BX]
BX

DX,BUFFER_3278_END

BX,DX
XMIT_TO_3278_1
BX,BUFFER_3278

IN THE BUFFER
NO, JUST RETURN TO CALLER

PICK UP NEXT SCAH CODE TO BE SENT
POINT TO NEXT SCAN CODE IW BUFFER

BUFFER_3278_HEAD,BX

DX,CHD_8255
AL,SET_INTE_B
DX, AL

DX, NDS_KB_OUT
AL, AH
DX, AL

XMIT_TO_3278 ENDP

H
H
H

H

ALLOW THE 3278/3279 TO INTERRUPT
WHEM IT HAS ACKNOWLEDGED THE SCAN
CODE

SEND THE SCAN CODE TO THE 3276/3279

RETURN TO CALLER

Function: Send o keystrche %o the Personal Computer

‘ﬁiiﬁdbi“)’d'i!h‘hihli#}’**-—~>-' A
3R

3% Procedure Name: SEND_TO_PC

P *

]

]

Input: Al = keyboard scan code 1o be sent

e R A RFURAARARRE LI A AN EAR R e s s Npme)

3
¥
¥
1
¥
3



1077
1078
1079
1080
108)
1082
1083
1084
1085
1086
1087
1088
1089
1050
1091
1092
1093
1094
1095
1096
1097
1038
109%
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111

1112
1113
1114
1115
16
1117
1118
1119
1120
1121

1122
123
1124
1125
1126
1iz2z
1128
1129
1130
1111

15t
1133
134
1135
1136
1137
1138
1139
1140
1141

1ia2
1143
1144
1145
1146
1147
1148
1149
1150
1151

1152
1153
1154
1155
1156
1157
1158
1159
1160
1161

1162
1163
1164
1165
1166
1167
1168

0367
0367
0368
0369
036A

0368
036F
0371
0372
0376
0378
0374
037E

037E
0382

0384
0386
0Z0A

038E
038E
0391
0392
0394

0396

0399
039%
035A
0398
03sC
039D

039
03%E
03A2

0345

0347

03A7

03A7
034AB
O3AF

03B1
0383
03B4
03B8
03BA
03BC
03Co
03co

03Cs
03c7y
03C9

031CA
03CA

03CB

50
53
L4
57

8B
8B
43
8D
38
75
8p

3B
74

88
89
a9

BA
EC
A8
75

E8

5F
BA
5B
58
c3

3E 0038 R
DF

16 0036 R
DA

04

1E 0026 R
1E 0036 R
1A

05

3E 003A R
1E 0038 R
G3ESG

10

03

03A7 R

8B 3E DO3A R
Cé 05 FF

EB

€B
3B
74

BA
43
aD
3B
75
ED

89
BA

BA
EE

Cc3

E7

1E
1£
19

27
1¢
o7
04
1E

1E

0036 R

0038 R

0036 R

0026 R

0036 R

03ES

€4
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4,641,262

Dutput: scsn code sdded to BUFFER_PC and/or sent to Personal

Computer

62

s
A
Ll
N
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SEND_TO_PC PROC NEAR

SEND_YTO_PC_1:

SEND_TO_PC_2:

3}
3
i

3

SEND_TO_PC_3:

PUSH
PUSH
PUSH
PUSH

MOV
MoV
INC
LEA
cHP
JNE
LEA

cHpP
JE

MOV
MOV
MoV

HOV
IN
TEST
JRZ

CALL

POP
POP
POP
POP
RET

OVERRUN_FC:

SEND_YO_FC ENDP

FERAREP A A s mm i pen s NP ra NN ARSI bbb nr s s mp e i P P RANAN AR B A amwpm o n =

3
L
3%
;¥
3
3 *
3%
3%
¥
3R

HOV
HOV

Jue

AX H
BX
DX
DI

DI,BUFFER_PC_TAIL

BX,DI 3
BX 3
DX, BUFFER_PC_END
BX,DX
SEND_TO_PC_1

BX,BUFFER_PC

BY,BUFFER_PC_HEAD
OVERRUN_PC ;

[DI},AL
BUFFER_PC_LAST,DI
BUFFER_PC_TAIL,EBX

DX,STATUS_PORT 3
AL,DX ;
AL,ST_PC_KB_BUSY
SEND_TO_PC_3

¥MIT_TO_FC H

DI
DX
BX
AX

DI,BUFFER_PC_LAST
BYTE PTRIDII,OFFR

SEMD_TO_FC_2 ;

Procedure Name: XHIT_TO_PC

Function: Send the mext pending heysirore to the Fersonal
Computer

Input: BUFFER_PC contains scan codes to be sent to the FC

Cutput: cldest scan code sent to the Personal Corputer

SAVE WORK REGISTERS

; PICK UP CURRENT BUFFER ADDRESS
CALCULATE ADDRESS OF NEXT BYTE IN
BUFFER

s IS THE BUFFER FULL?
YES, WE HAVE OVERRUN THE PERSONAL
COHPUTER

NO, PUT THE SCAN CODE IN THE BUFFER
j SAVE ADDRESS OF THIS BYTE
3 SAVE NEXT BUFFER BYTE ADDRESC

SEE IF THE PERSOMAL CONPUTER KEYBOARD
IS5 BUsY

PORT 1S BUSY - THE KEY STROKE WItL BE
SENT WHEN THE PERSONAL COMPUTER
ACKNOHWLEDGES THE KEY STROKE IT IS
HORKING ON

PORT IS FREE - SEND THE NEXT KEY
STROKE TO THE PERSONAL COMPUTER

RESTORE REGISTERS

RETURN TO CALLER

; PICK UP ADDRESS OF LAST EYTE USED

3 REPLACE LAST KEY STROKE IN BUFFER
HITH OVERRUN SCAN CODE

SEND KEY STROKES TO PERSOHAL COMPUTER

=

* kK ¥ ¥ € 3 + « 3 % v

I TR R Ry TR A A S R RSl

BRAA TR IR TR S22l T

XHMIT_TO_PC PROC HEAR

XMIT_TO_PC_1:

XKHIT_TO_PC_3:

¥MIT_TO_PC EHDP

Hov
CHp
Jz

HOV
INC
LEA
cHp
JNE
LEA

HOV
MOV

MOV
ouT

RET

BX,BUFFER_PC_HEAD
BX,BUFFER_PC_TAIL
XMIT_TO_PC_3

AH,1BX) ;
BX 3
OX,BUF FER_PC_END
BX, DX
XMIT_TO_PC_I
BX,BUFFER_PC

BUFFER_PC_HEAD,BX
OX,PC_KB_OUT ;

AL, AH H
DX.AL

142 L2

3 SEE IF THERE ARE ANY KEY STROXES IN
i THE BUFFER
NO, JUST RETURN TO CALLER

PICK UP HEXT SCAN CODE TO BE SEHT
POINT TD NEXT SCAN CODE IN BUFFER

SEMND THE SCAN CODE TO THE PERSCNAL
COHFUTER

RETURN TO CALLER



1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1196
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1zl
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1261
1242
1263
1244
1245
1246
1247
1248
124%
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261

03CB
03C8
03CE
0300
0301
0306
o308
0300

03DE
030E

03E]

03E2

03E2
D3E2
03E5
03E7
D3ES
03E8

03EC

03EC

03EC
03EC
03ED
O3EE

BA
BO
EE
Fb

74
80

c3

£8

c3

BA
BO
£E

[ 2]

c3

1E
1E
07

63

03E4
o0

06 0002 R 20
06
0FE DOO2 R 10

03A7 R

03E3
04

0330 R
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P -
i% Procedure Hame: PROC_PC_PORT_AVAIL *
It »
;@ Functicn: To process a Personal Computer ke=ybosrd port avsilible b4
in interrupt -
s »
i*  Input: Hone *
I »
1% Output: The next pending keystreke is sent to the Personal L
pe Computer :

.
H
:i'l¥l§ﬁ¥¥¥ﬁﬁVﬂhl*'K‘*ﬂ#*‘lli*‘llli‘*'**“*Fﬂﬂﬂlﬂﬁ‘*‘ﬂ“iﬂ".!‘l.i‘-!‘*““‘

PROC_PC_PORT_AVAIL PROC NEAR

MOV DX,COHMAND_PORT ; ACKNDWLEDGE THE INTERRUPT

MoV AL,SERIAL_INT_OFF

ouT DX, AL

TEST  LOGICAL_STATE,L_PAUSE i ARE WE IN PAUSE STATE?

Jz PC_PORT_AVAIL_1 ; NO, SEND PENDING KEY STROKE

oR LOGICAL_STATE,L_PC_PORT_AVAIL 5 YES, INDICATE THAT THE

1 INTERRUPT OCCURRED SO IT CAN BE
H PROCESSED WHEN WE EXIT PAUSE STATE

RET ; PROCESS NEXT PENDING INTERRUPT
PC_PORT_AVAIL_1:

CALL XMIT_TO_PC i SEND NEXT PENDING KEV STROKE TO THE
; PEPSONAL CONPUTER

RET ; PROCESS WEXT PENDING INTERRUPT

PROC_PC_PCRY_AVAIL ENDP

;ﬁ‘i*ﬁ’#lb“ﬁﬁﬁﬂ*ﬂ“’*(*“"***li*N'“&“d*&“ﬁ&ﬂﬁlﬂvﬂ
;% Procedure Hame: PRDC_3276_PORT_AVAIL

;%  Function: To process a 3278/3279 keyboard port available interrupt
3%  Input: None

;% Dutput: The next pending keystroke is sent to the 3278/3279

* &k ok %k X XK &K K X

;iiit'lllﬁ'liﬂ&*l'iﬁli*“IG“Hi&l&*iv*&lﬁ¥§IiK‘**4“'ﬁﬂﬂfil“il'“lﬂ“il“‘ll

PROC_3276_PORT_AVAIL PROC NEAR

MOV 0X,CHMD_8&255 5 ACKHOWLEDGE THE INTERRUPT

HOV AL,RESET_INTE_B

ouTt 0X, AL

CALL ¥HIT_TO_3278 i SEND HEXT PERDING KEY STROKE TO THE
H 327873279

RET 3 PROCESS HNEXY PEMDING INTERRUPT

PROC_3276_PORT_AVAIL ENDP

FRCC_KEYBOARD_DATA ENDP
INCLUDE NDSPKBD3.ASH
SUBTTL Process a keyboard software function

;’ﬁhﬁioiod4~t—&i’i’ﬂﬂﬂ“‘¥l”'¢“‘“'¥~&4&NdodUR)OQ““%&«"yﬂﬁ&i¥06lo—-tnob
in *
i¥ Procedure Hame: SEND_ENCODED_KEYSTROKES_TO_3278 "
[ hd *
i¥ Function: To send a series of encoded keystrckes to the 3278/227% =
i¥ st & raie not exceeding 10 keystrokes per second *
i "
i* Irmput: L]
Ehd ®
B EX:CX = sddress of encoded keystrokes *
i CX = number of encoded keystrcokes *
3% *
¥ Dutput: *
i *
3 CF = 0 it all encoded keystroke values are valid *
i 1 if any of the encoded keystroke values are invalid for *
P this keyboard *
% *
3% AL = 4 if any of the encoded keystroke values sre invalid for »
% this keyboard *
% *

§OE TN DU I6 I P T 30606 DD I 6T B I A 06036 B 36 U6 I DU DO B D3390 30 T 06T O 3 A9

SEND_ENCODED_KEYSTROKES_TO_3278 PROC NEAR

PUSH DS } SAVE DATA POINTER
PUSH DS } SMAP SEGHENT REGISTERS
POP ES



O03EF

03F1
03F3

03F¢
03F5
G3F7

03F9
03F9
03FB

03FC
O3FE
0400

0405
0407

0409
0409
0408
osoC
040D
040E

040F
040F

0411

0414

041A
0420

04z2
0424
0427

0420
042D
0433

0435
0437
043A

0440
06440

0446

04648

0644
044C
044F
0451
0454
0456
0459
0458

.DG5E

8E DB

8B F2
FC

51
0B C9
74 10

32 ES

AC

Dl ES
aB F8

65

26: 8B 85 0492 P

0B CoO
75 06

B0 04
59
1F
F%
c3

E2 EB

B9 0002

26: 80 OF

26: F6 06
74 0B

B CE
E& 052A R
26: 8D 26

26: F6 06
74 0B

BO CC
E8 0524 R
26: 80 26

26: F6 06
74 1C

BOD oC

BO 4C
EB 05zA I!
BO CC
E8 052A R
B0 4D
E8 0524 R
B0 CD
E8 0524 R
2b: 60 26

gog2

o000

oo00

0000

0000

0000

R

R

R

R

R

20

OF

&0

7F

08

0000 R F7
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Hov DS,8X
ASSUME DS:NOTHING,ES:EIOSCATA

MOV SI,DX ; PICK UP ADDRESS OF ENCODED KEYSTROKES
CLp 4 SET UP FOR FOPWARD SCAN OF DATA

;ﬂiﬂl*ili!liil&I*'Ili‘*’ﬂlﬁiiliiiﬂﬂd*‘i!&lil*l.&l¥¥rliﬂili!*!iﬁ'idlllhli
. *
A SCAN THE DATA TO INSURE THAT THE KEYSTRCKES ARE ALL VALID *
A »
:iﬁlﬁiﬁ*¥‘*i§¥**’illll!lhl*&*lliIilﬂl.l*ﬁ'iﬁ’i&*li¥iﬂii““iil&**li«ll*ﬂdﬂ

PUSH X ; SAVE KEYSTROKE COUNTER
OR CX,CX } IS THE COUNTER ZERO?
3z SCAN_KEYS_2 i YES, IMVALID INPUT
SCAH_KEYS_1:
XOR AH, A ; PICK UP NEXT KEYSTROKE ENCODING
LoDSB
saL AX, 1 } PICK UP KEYSTRCKE INFORMATION
oV DI,AX
MoV £X,KEYSTROKE_XLATIDI]
OR A%, AX 5 IS THIS A VALID TABLE ENTRY?
JNZ SCAN_KEYS_3 ; YES, CONTINUE
SCAMN_KEYS_2:
MoV AL,RC_INVALID_KEY ; 30, IMDICATE INVALID KEYSTROKE
POP cx ; RETURN TO CALLER INDICATIHG ERRCR
POP DS 3 IN KEYSTROME ENCODING
sTC
RET

SCAN_KEYS_3:
LODP  SCAN_KEYS_1 i SCAN ALL SPECIFIED KEYSTROKES

;*“Uﬂk*ﬂ*Niiﬂ!ﬁii!ihfliihliﬁﬂlﬂiiﬁiiiiﬁ‘ihiﬁ&ii“hiﬁ‘!ibb*tﬁli.iiivl*iﬁ*l
E3 4
3

i LOGICALLY DISABLE THE 3278/3279% KEYBOARD AND RESET ALL 4
] SHIFT STATES *
I Y
s HOTE: THE PHYSICAL KEYBDARD MAY HOW BE CUT OF SYHCH WITH »
N THE 3274/3276 CONTROL UHIT SIHCE THE USER COULD STILL BE »
[ HOLDIRNG A SHIFT £IY. HOWIVER, THIS IS5 THE ONLY Ki¢ THD b
P SIVD KEYSTRCHE FULITION CAH MIRH. b
i* *

;Gbihdrﬁﬁ'n'i*ﬁifi{l¥-¥iw>tﬂih’.P’ﬂlNuhqvﬁdﬂ'i’ﬂ*dd.lvn’ﬂﬂlw&!hndlldlilﬂ

HoV CX,2 5 FORCE A 300 MS DELAY BETWEEN THESE
i KEYSTROKES
GR LOGICAL_STATE,L_KBD_DISABLED ; MARK THE KETEOARD AS

H DISABLED

TEST ¥BD_STATE,RIGHT_SHIFT 3 IS THE PIGHT SHIFT KEY FRESSED?

Sz RESET_KED_3 5 N0, CONTINUE

1oV AL,BREAK_BIT OR MDS_R_SHIFT_KEY ; YES, IHDICATE THAT THE
CALL SEHND_KEY_T0_3278 3 SHIFT KEY WAS RELEASED

AND KBD_STATE,HOT RIGHT_SHIFT

RESET_KBD_3:
TEST  KBD_STATE,SHIFT_LOCK ; IS THE SHIFT LOCK KEY DEPRESSED?

3z RESET_KBD_% 5 NO, CONTINUE

HOV AL,BREAK_BIT OR NDS_LOCK_KEY ; YES, IHDICATE SHIFT LOCK
CALL SEHD_KEY_TO_3278 ; KEY WAS RELEASED

AND KBD_STATE,NOT SHIFT_LOCK

RESET_KBD_64:
TEST  KBD_STATE,LOCK_STATE ; IS THE KEYBOARD IN SHIFT LOCK OR
i HUM LOCK STATE?

Jz RESET_KBD_5 3 NO, CONTIHUE
Hov AL,NDS_LDCK_KEY ; YES, MUST RESET SHIFT LOCK OR NUH
3 LOCK STATE

NDYE: IF THIS IS A DAYA ENTRY KEYEOARD, NUM LOCK STATE IS
RESET BY PRESSING AND RELEASING THE WuUM LOCK KEY
IF THIS IS A NOH-DATA EMTRY KEYBOARD, SHIFT LOCK STATE
IS RESET BY PRESSING AND RELEASING EITHER SHIFT KEY
SINCE WE DO MNOT KHNOW THE KEYBOARD TYPE HERE, WE WILL

DO BOTH
MOV AL,NDS_LOCK_KEY ; INDICATE LOCK KEY IS DEPRESSED
CALL  SEMD_KEY_TO_3278
OV AL,BREAK_BIT OR MDS_LOCK_KEY ; INDICATE LOCK KEY IS
CALL  SEND_KEY_TC_3278 ; RELEASED
KOV AL,HDS_L_SHIFT_KEY 3 INDICATE SHIFT KEY IS DEFRESSED
CALL  SEMD_KEY_YO_3278
rov AL,BREAK_BIT OR NDS_L_SHIFT_KEY ; INDICATE SHIFT KEY
CALL  SEMD_KEY_TO_3278 ; 1S RELEASED
AKD KBD_STATE,NOT LDCK_STATE
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1378
1379
13e0
1381
1382
1383
1384
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1387
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1389
1390
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1392
1393
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1396
1397
1398
1399
1400
1401
1402
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1405
1606
1407
1408
1409
1410
1411
1412
1413
1414
1615
1416
1417
1418
1419
1420
1421

4z
1423
1424
1425
1426
1427
14286
1429
1430
1431
1432
16433
1434
1435
1436
1437
1438
1439
1440
1461
1442
1443
1444
1445
1446
1447

0464

0464

0466
0466
0468

0469
0468
046D

0472

va7é
047A
0470
B47F

0681
0481
04 8%
0486
048C
048E
0490
0493
0499

04%B
D4%B
D4AL
04ATZ
04AS
04A8

04AE

0GAE
04Bl
04B3
04B9
04BB
04BD
04C0
04Ch
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0402
0aDs
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OGDF
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O4EB
O4EA

04F 0
04FOD
DaF}
04F3
04F5

04F7
04FC

04FE

0501
0501
0502
0504
0505

8B F2

32 E4
AC

Dl EO
aB F8&
26: 8B 9D

67

0492 R

26: F6& 06 0000 R O

74 07
Fé C3 02
75 02
83 20

Fo6 C3 &0
75 15

26: F&6 06
74 20

B0 CD

E8 0524 R
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EB 13
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75 08
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EB 0524 R
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75 15
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OA FF

75 06
26: 80 OF
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76 06
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04 CoO
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E3 04
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E9 0466 R

0Dco R
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onoe R

O0BB R
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af
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RESET_KBD_5:

ilili!!!iilﬁi"kii&&lllﬂli“!inilﬂl'llﬂ&““iiiiﬁ&ﬂﬁhﬁ‘“*&lllll!l*il*iﬂl‘*ﬂ
i *
[Ad SEND THE SPECIFIED KEYSTROKES TO THE 3278/3279 DISPLAY *
% STATION *
P *

;ﬁﬂ‘iﬂi"ﬂi#l‘ﬂl!i&ldllﬁ*!!ilﬁ‘““ﬁh‘ﬁﬁ'i#l!ﬁf"il*l“ﬂliﬂﬂHi!'ii!&il&lﬂ.*

gted

SEND_KEYS_1:
XOR
LODSB

SAL
Hov
HOoV

TEST

Jz
TEST

Jad

[

TEST_CaLi:
TEST

o

SEND_CASE_OK:

TEST
JNZ
TEST
JZ
MoV
CALL
AHD
JHP

SEMD_/LT_MIDE:

CR

JHZ
or

SEND_ALT_1:
TesT
JHZ
Hov
CALL
oRr

SEND_A&LT_Oit:
TEST
Jz
20

SEND_B_ALY_OK:

POP
KoV
GR
Jz

LEA
XLAT

CALL

SEND_KEYS_2:
DEC
Jexz
PUSH
JHP

SI,DX 3 POINT TO START OF KEYSTROKE ENHCODIRGS
AH, AH 3 PICK UP NEXT KEYSTROKE ENCODIRG

AX, 1 3 PICK UP KEYSTROKE DATA FROH TABLE
DI,AX

BX,KEYSTROKE_XLATIDI)

KBD_STATE,FORCED_ALY_STATE i ARE WE IN THE MIDDLE OF A
i SEQUENCE OF ALT KEYSTROKES?

TEST_CASE } HO, CONTINUE

BL,BA + YES, IS THIS THE END OF THE SEQUEMCE?
TEST_CASE | } YES, COMTIHUE

EL,4 } HO, FORCE THIT KLYSTROKE TO ALY CASE
BL.U 3 IS UPPER CASE REQUIRED?

SEND_UC 3 YES, MUST BE IN UPPER CASE MODE
KED_STATE,LEFT_SHIFT ; K3, huUST BL IN LOWER CASI RODE
SEND_CASE_OK : SHIFT KEY IS KOV FRESSED - CONTIRUE

AL,BREAK_BIT OR NDS_L_SHIFT_KErY ; SHIFT KEY 1S FRESSED
SEND_KEY_TO_3278 3 =~ INDICATE SHIFT KEY IS RELEASED
KBD_ STATE HOT LEFT_SHIFT

SHORY SEMD _CASE_OK ; HOW IH LOWER CASE - CONTINUE

KBD_STATE,LEFT_SHIFT ; MUST BE YN UPPER CASE MODE
SEND_CASE_OK : SHIFT KEY IS PRESSED ~ CONTINUE
AL.NDS_L_SHIFT_KEY ; SHIFT KEY IS RELEASED - INDICATE
SEND_KEY_TD_3278 ; SHIFT KEY IS PRESSED
KBD_STATE,LEFT_SHIFT

BL,A 3 IS ALT CASE REQUIRED?
SEHD_ALT_HODE 3 YES, MUST BE IN ALY MODE

KBD_ STATE, ALT_STATE ; MUST NOT BE IN ALT HODE
SEND_ALT_OK 3 ALT KEY IS NOT PRESSED - CONTINUE
AL,BREAK BIT OR NDS_ALT_KEY ; ALY KEY IS PRESSED
SEND_KEY_TO_3278 5 -~ INDICATE ALY KEY IS RELEASED
KBD_ STATE,NOT ALT_STATE

SHORT SEMD_ALT_OK 3 NOW IN MON-ALT CASE - CONTIKUE

8H,BH ; IS THIS THE START DF A SEQUEHCE OF
i ALT MODE KEYSTROKES?
SEND_ALT_1 ; HO, CONTINUE

KBD_STATE,FORCED_ALT_STATE ; YES, INDICATE ALT SEGQUENCE

KBO_STATE,ALT_STATE 5 MUST BE IN ALT HOBE
SEND_ALT_OK ; ALT KEY IS PRESSED - CONTIHUE
AL,HDS_ALT_KEY ; ALT KEY IS RELEASED - INDICATE
SEND_KEY_TO_3278 ; ALY KEY IS PRESSED
KBD_STAYE,ALT_STATE

BL,BA 3 1S EREAX/ALT INDICATED?

SEHD_B_ALT_DOK 3 HO, COHTINUE

KED_STATE,NOT FORCED_ALT_STATE ; YES, INDICATE END OF
H ALT SEQUENCE

CX 5 RESTDRE KEYSTROKE COUNTER
AL,BH ; PICK UP 3278/3279 KEY HUHBER
AL, AL i 1S THERE A KEYSTROKE TO SEND?
SEHD_KEY5_2 3 HO, JUST ALT STATE CHANGE

BX,SCAN_CODE_XLAT-] 3 CONVERT KEY HUMBER TO 3278/3279
SCAN_CODE_XLAT SCAN CODE

SEHD_KEY_TO_3278 ; SEND THE SCAN CODE TO THE
i 3278/327% DISPLAY STATIOH

DECREMENT KE{STROKE COUNTER

X H

SEND_KEYS_3 5 ALL KEYSTROKES HAVE BEEN PROCESSED

cxX i SAVE KEYSTROKE COUHTER

SEND_KEYS_1 1 LOOP UNTIL ALL KEYSTROKES HAVE BEEN
i

SENT TO THE 327873279 DISPLAY
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052A

0524
0528
052C

0520
0520
0532
0537
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26: B0 26 0002 R F7

1F
F&
c3

53
51
52

26: 8B 1E 0020 R
26: 3B 1E 0022 R
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70

KBO_STATE.HOT FORCED_ALT_STATE ; IKDICATE EKD OF

SEHD_KEYS_3:
A1
H
TrzI
Jz
Hov AL,BREAK_BIT OR ND
CALL  SEND_KEY_TO_3278 ;
£10 HED_STATE,NOT ALT_
SEND_KEYS_4:
At LOGICAL_STATE ,HOT
;
POP ] i
cLe ;
RET ;

SEQUEHCE OF ALT KEYSTROKES

.kLT_STLTE § HAS THE ALT KLYSIFOIE SENT?
4 i HO, CONTIHUE

S_ALT_KEY 5 YES, JNDICATE THAT THE
ALT KEY WAS FELEASED
STATE

L_¥BD_DISABLED ; EMAELE THE PHYSICAL
KEYBDARD

RESTORE DATA SEGHENT REGISTER
IMDICATE KEYSTROKES WIRE VALID
RETURN TO CALLER

;hN¥w~‘ﬁi,&hiliilihﬁduﬂlc&Olii’.ﬂﬂiﬁﬁ%“ill’ﬁiﬁil‘lﬂi’?!"lPvl“’iifﬂ‘%'“

i%* Procedure Hame: SEND_KEY_TD_3278

;% Function: Yo send 3 keystroke

;% Input:

3%

i AL =

i% cX =

3%

H Output:

it there are more ke

3278/327% keyboard scan
number of keystrokes wa

None

1o the 3278/3279 ord wait 100 ms
ystrokes to be sent

code to be sent
iting to be sent

® X %X & X X kK X ¥ kK X X &%

;“iﬂ*ﬂ**““l*I**lﬂiﬁﬂil!&l‘*i’&*!‘ﬁ!ﬂﬁlﬁﬁ““l“‘I&ﬂi‘*Iﬂlil‘*’)iil**llll‘lﬁ

SEND_KEY_TO_3278 PROT NEAR

PUSH  BX ; SAVE REGISTERS
PUSH  CX
PUSH DX
SEND_KEY_TO_3278_1:
Hov BX,BUFFER_3278_HEAD ; WAIT UNTIL ALL STACKED KEYSTROKES
cMP BX,BUFFER_3278_TAIL 7  HAVE BEEN SENT TO THE DISPLAY
JNE SEMD_KEY_T0_3278_1
FUSH AX ; SAVE SCAH CODE TO BE SENT
MOV DX,KB_CTL ; WAIT FOR THE 3278/3279 OUTPUT PORT
SEWD_KEY_TO_3278_2: ;  TO BECOME AVAILABLE
N AL,O% -
- TEST  AL,02H
sz SEND_KEY_TO_3275_2
PoR AX ; RESTORE SCAN CODE
MoV DX,HDS_KB_OUT  ; SEND THE KEYSTROKE TD THE DISPLAY
out DX, AL
cHp CX,1 ; IS THIS THE LAST KEYSTROKE?
JE SEND_KEY_TO_3278_3 i YES, DO HOT DELAY
MOV CX,DELAY_100_MS 5 WAIT FOR 100 MILLISECONDS
Loop s

SEND_KEY_TO_3278_3:

POP
FOP
FOP

RET

DX H
X
£X

3

SEND_KEY_TO_3278 ENOP

ASS

RESTORE REGISTERS

RETURN TO CALLER

UME  DS:BIOSDATA,ES:HNOTHING

SEMD_EMNCODED_KEYSTROKES_TO_3278 EMDP

L e R S T e e Y R L TR L R L R Rt E L L E A Sl b b

;%  Frocedu

i#*  Funciion: lodify the inbound keyboard translation tsble

3.}
s Input:
IR
N CH =
3% cL =
EA DR =
3# DL =
3
3% ODutput

re Hame: MOD_XLAT_TIH

327873279 relative key
3278/3279 keyboard case
Personal Computer keybo
Fersonal Computer keyto

number

srd scan code or BIOS fumction code
srd case

K X F ok F K K ¥ RV E KE Y



4,641,262

7 72
154) [ ]
1542 C ix CF = 0 if parameter values are acceptable *
1543 C = = 1 if parameter values are not acceptable *
1564 [ »
1545 C 5x AL = 3 (invalid parometer specified) if parameter values are '
1546 [ ] not acceptable *
1547 C = »
1548 [ L] BX on stack = old table entry *
1549 [T *
1550 [ T R R R ] L 9094 ldahadal il
1551 c
1552 0555 C MOD_XLAT_IH PROC NEAR
1553 c
1554 0555 87 FD 01 c CHP CH, i 3 VERIFY USER PARAHETERS
1555 0558 72 19 C Js MOD_XLAT_IN_1 ; 327873279 KEY NUMBER MUST 8E BETWEEN
1556 0S54 80 FD 59 o cHP CH, 89 P 1 AND &9
1557 0S50 77 14 c Ja MOD_XLAT_IN_1
1558 0S55F 80 F9 01 C P cL,1 5 327873279 CASE MUST BE BETWEEN 1 AHD
1559 0562 72 OF c JB MOD_XLAT_IN_1
1560 0564 B0 F9 05 c e CL,5
1561 0567 77 DA C JA MOD_XULAT_IN_1
1562 0569 Fb6 C6 8O C TEST OH,BOH ; IS THIS A SPECIAL FUHCTION CODE?
1563 055C 75 13 c Nz MOD_XULAT_IN_2  ; YES, IT IS OK
1564 D56E 80 FE 53 C cHp DH,83 ; PERSOMAL COMPUTER SCAN CDDE MUST BE
1565 0571 76 OE c JiA HOD_XLAT_IN_2 H 0 OR A KEY WUMBER BETWEEH 1 AND 83
1566 c
1567 0573 € MOD_XLAT_IN_1:
1568 0573 BO 09 c Hov AL RC_INVALID_PARH ; INDICATE INVALID PARAMETER
1569 0575 F9 < STC 3 SPECIFIED
1570 0576 €3 c RET
1871 c
1572 0577 € HOD_XULAT_IH_TABLE LABEL WORD i KEYBOARD TRANSLATION TABLE SECTIONS
1573 0577 O©ll18 R c DU BIDSOATA: LOWER_CASE_XLAT
1574 0579 OCICA R [ DH BIDSDATA:UPPER_CASE_XLAT
1575 05%8 GZ5C R C o124 BIOSDATA:CTL_CLSE_XLAT
1576 0570 O032E R o DK BIOSDATA:ALT_CASE_XLAT
1577 057F D3EO R c DK BIDSODATA:ALY_KEY_XLAT
1578 c
1579 o581 € MOD_XLAT_IN_2:
1580 0581 &4 Ci c Hov AL,CL ; FIND ADDRESS DF APPROPRIATE SECTIOH
1581 0583 0D EO [of SAL AL,1 H OF THE KEYBOARD TRANSLATION TABLE
1582 0585 98 c CBW
1583 0586 &B FO C Hov SI.AX
1584 0588 2E: BB 9C 0575 R c HOv BX,HOD_XLAT_IN_TABLEISI-2])
1585 c
1586 0580 8A C5 C Hov AL,CH 3 FIND INDEX INTO TRAHSLATION TABLE
1587 05&8F L0 EO [od SAL Al,l H SECTION
1588 0591 &B F8 [ HOV DI.AX
1589 [
1590 0592 87 51 FE [ XCHG WORD PTR IBX+DI-2),DX ; PUT HEW ENTRY INTO TABLE
1591 c
1592 0596 55 c PUSH BP ; PUT OLD TABLE ENTRY INTO THE STACK
1593 0597 &5 EC c HOV BP,SP
15%4 0569 89 56 10 C MOV [BP+161,0X
1595 pssCc 5D C POP BP
1596 C
1597 056D F6 C cLc 5 INDICATE SUCCESSFUL COMPLETIOM
1528 059E C3 C TET . i RETUSH TU CALLER
1599 [
1600 059F € MOD_MLAT_IN EHDP
1601 <
1¢0e c
1603 c
iL0% £ jeREARE KR e b AR Er v h PR RENAR AR RN B S Srne, R e eAr AR RS R N RRE RN
1605 C %
1606 C ;% Procedure liame: MOD_XLAT_OUT
1607 C 3>
1608 C 3% Function: Medify the outbound keyboard translation table
1609 C ;%
1610 C ;¥ Input:
16} C 3%
1612 C ¥ CH = encoded keystroke value
1613 [SSS DH = 3278/3279 relative key rumber
1614 C » DL = 3276/3279 keyboard case
1615 [ .
1616 C i* Output:
1617 C i
1618 C x CF = 0 if parameter values are acceptable
1619 [ = 1 if parameter values sre not acceptable
1620 C 5
1e21 [ AL = 3 linvalid parameter specified) if parameter values are
1622 C ;% not scceptable
1623 C
16264 [ BX on stack = old table entiry
1625 C 3% N
1626 £ 3 MBI AN NN NI IEIE eI TN N 3036 90 3600 9 36 0N 13 »
1627 C
1628 059F C HMOD_XLAT_OUT PROC NEAR
1629 c
1630 059F OA Fé C OR DH,DH ; 0 INDICATES INVALID KEY STROKE -
1631 0541 74 QE C JZ MOD_XLAT_OUT_2 THIS IS ACCEPTABLE
1632 0543 80 FE Ol c cHp DH:1 ; VERIFY USER PARAHETERS
1633 0546 72 05 c JB HOD_XLAT_OUT_1 327873279 KEY NUMBER MUST BE BETWEEN
1634 0548 80 FE 59 o CHP DH,29 H 1 AND B9



1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
6o
lesd
1€62
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1650
1691
1652
1693
1694

05AB
05AD
05AD
O5AF
c580
0581
0581
0583
05B5
05B7
05B9
05BD
05BE
05C0
05C3

05C4
05C5

05C6

05C6
6506
05C7
05CB
05CD
05D0
05D1

0502

05p2

76

BO
Fo
c3

BA
32
13}
1)

a7
55
aB
89
50

F8
c3

55
-]
&B
89
5D

c3

73

04

09

cs
E4
EO
Fa

95 0492 R

EC
56 10

1E D116 R
EC
BE 10

[aNeRsNeRasRaEsRsNsNaRoNaE2 NNz RsNaNeRe s RaRaNaNsEnNs Ne RN Ne R N RN Nes NaNe e Ra e R Ra RuRahaRa sk RaisRa e iaRs Na)

4,641,262

JHA

MOD_XLAT_OUT_1:

nov
STC
RET

HOD_XLAT_OUT_2:

nov
XOR
SAL
Hov

¥CHG

PUSH
rov
Hov
POP

cLe
RET

74

HOD_XLAT_OUT_2

AL,RC_INVALID_PARM ; INDICATE INVALID PARAMETER
H SPECIFIED

i

AL,CH 5 FIND INDEX INTO TRANSLATION TABLE
AH, AH

AX,1

DI AX

FEYSTROKE_XLATIDI),DX ; PUT NEW ENTRY INTO TABLE

BP 3 PUT OLD TABLE ENTRY INTO THE STACK
BP,SP

IBP+161,DX

BP

NDICATE SUCCESSFUL COMPLETION
RETURN TO CALLER

HOD_XLAT_OUT EKDP

FUP YN TPV RFAN NSy F

1]
3
3N
"
¥
I
FA]
bR
3%
H.
.
EL]

Procedure Hama: GUERY_KEYBOARD_ID

Function: To roturn the identifier of the current keyboard
translstion table

Input: Hone

Qutput:

BX = keyboard translation table identifier

B R e T R P R R L R R R R SR L L L Ll

v e s m e wm v A e w

FRRHMNRFEN “*i*““&l‘*t*‘bd&&#ﬂﬂi(“H**iﬂ*l*’*'Qiﬂ&ﬁﬂ!“ﬂili#lli*il'!*“.hl’ﬁ'lii

QUERY_KEYBOARD_ID PROC NEAR

PUSH
HOV
Y
Hov
POP

RET

BP 3 SAVE REGISTER

BX,XLAT_TABLE_ID ; PUT THE TRANSLATION TABLE IDENTIFIER
BP,SP H INTO THE STACK SO IT RILL
[BP+161,BX H BE RESTORED INTO THE BX REGISYER
BP 3 RESTORE REGISTER

35 RETURN TO CALLER

QUERY_KEYBOARD_ID ENDP

HD

SPBIOS ENDS

EHD

ZPPENDIX C

The 18M Personal Computer MACRO Assembler
327873279 Attachment Feature Bus Int Handler
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Hodule Hame:

HDSPBFBA

Descriptive Home: 3273/3279 Attachment festure bus interrupt handler

Copyright: I2M Corp 1982

Status: Version 1.00

Function: To process all Start Operztion commaords irom the 3274 and

sll

3278/3279 Attachment related function reguests frem

an applicatien program

Notes:

Dependencies: None

Restrictions: None

Module Type: Program

Processor: Assembler
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Entry Point: PROC_START_OP
Purpose: To process a Start Operation command from the 3274
Linkage: CALL from NDSPBIOS
Input Parameters: None

Entry Point: NDSP_API
Purpose: To process a 3278/3279 Attachment software interrupt
Linkage: INT 50H

Input Parameters:

AH = 0D - Set display mode
AL = 0 - Set Host Computer mode
AL = 1 - Set Personal Computer mode
AL = 2 - Display Host Computer screen imige
AL = 3 - Display Personal Computer screen image

AH = 0} - Send keystrokes to 3278/327%
DS5:DX = address of encoded keystrokes
CX = number of encoded keystrokes

AH = 02 - Set 3278/3279 Attachment interrupt vector
AL = 0 - Data Transfer
AL = 1 - Screen Capture
AL = 2 - Wrap Test

DS:DX £ address of interrupt handler

LH = 03 - Reset 3278/3279 Attachment interrupt vector
AL = 0 -~ Data Transter
AL = 1 - Screen Capture
AL = 2 - Hrap Test
AH = 04 - Set input buffer sddress
AL = 0 - Data Transier
AL = 1 - Screen Capiure
AL = 2 - Hrap Testi

DS:DX = sddress of input buffer
CX = length of input buffer

AH = 05 - Send message to Host Computer
AL © 0 - Structured Field

AL = 1 - Set Screen Capture Options
4L = 2 - Hrap Test Hecsage

0S:DX = sdurete of ressoge

CX = length of messace

AH = 06 - Cancel pending message
AL = 0 ~ Sirustured Field
AL = 1 - Set Screen Capture Options
AL = 2 - Wrop Test Message
AH = 07 - Modify inbound keystroke translation toble
CH = 3278/3279 relative key number
CL = 3278/3279 keyboard case
DH = Fersonal Computer keyboard scan code or EIOS function
code
DL = Personal Computer keyboard case
AH = 08 - Modify outbound keystroke translation table
CH = encoded keystroke value
DH = 3278/3279 relative key number
DL = 327873279 Keyboard case

AH = 09 - Guery keyboard ID
Exit Normal:
Purpose: To return to the interrupted program
tinkage: IRET
Output: Hone
Exit Error: None
External References:
Procedure Invoked: PROC_INTERRUPTS
Purpose: To process all other pending hardware interrupt
Lirkage: CALL
Input Parameters: None
Procedure Invoked: SEND_ENCODED_KEYSTROKES_TO_3278

Purpose: To send a series of encoded keystrokes to the 3278/3279
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Linkage: CALL

Input Parameters:

BX:DX = sddress of encoded keystrokes
CX = number of encoded keystrokes

Dutput:

CF = keystrokes were all valid

o if
1 if any keystroke was invalid for the current keyboard
3 if any keystroke was invalid for the current keyboard

AL =
Procedure Invoked: MOD_XLAT_IN
Purpose: To modify the inbound keyboard translation table
Linkage: CALL

Input Parameters:

CH = 32768/3279 relstive key number
CL = 3278/3279 keyboard case

DH = Personal Computer keyboard scan code or BIOS function code
oL Personal Corputer keyboard case
Dutput:

CF = 0 it parancters were valid
1 if parameters were invalid
AL = 9 if parameters were invalid
Procedure Inveked: HOD_XLAT_OUT

Purpese: To modify the outbound keyboard translation table
Ltirkage: CALL
Input Paramcters:

CH = encoded keystroke value

DH = 327873279 relative key mmber

DL = 3278/3279 keyboard case
Dutput:

CF = 0 if parameters were valid

1 if parsmeters were invalid

AL = 9 if parameters were invalid

Procedure Invoked: QUERY_KEYBOARD_ID

Purpose: To cbhtain the keyboard translation table identifier
‘Linkage: CALL
Input Parameiers: Hone
Dutput: keyboard identifier on stack in place of BX
Control Blecks:
NDSPDCLS - 3278/3279 Attachment option interfaces
NDSPUSER - 3276/3279 Attachment EIOS extenmsion interfaces
MDSFECOM - 3276/3279 Attachment BIDS common data area

Messoges Issued: None

i Change Activity: None

FerpanuantryErvuninini® End of Specifications Pra T T At e A 2 Es XY 2

SUSTTL KDRK AREAS
; IUCLUTE MDSFDCLS.ASM
; 1NCLUZE MDSPUSER. ASH
LIST

BIOSDATA GROUP BICSDATA_COHMON,BIOSDATA_FBA

THCLUDE HDSPBCOM.ASM
BIOSIATA_COMHMON SEGMENT COMMON 'HUSPBICS'

T A I TR SR 2 2 S R LR TR P LRt Attt St bbbt i
¥ .

P¥ NISPRIDS COMHMON WORK APEAS

3

SHRH AR o R AR UR RIS RUNRANRRNREE R R A RN NSRS SRR R R AP amsab R E RN

TERH_MODE 0B 0 7 CURRENT MODE OF TERMINAL
T_PC EQU QOH H PERSONAL COMPUTER HODE
T_HOST EQU 80H } HOST PROCESSOR MODE



217
218
cle
L0
el

R R RS Ex] r
r o~ r
IRV U R SRV N

rory Py

3

o r
WHLHHWUN
(VRS- -]

0001

oso0

"Hoownnn
o
o
n
[~

u
o
o
o
n

0OOF
0013
0017
0019
oole
0010
0D1E
Q0LF

0020
0024
0p28
CO2A
ogzC
0Q2E
0D2F
0030

6031
0035
0039
0038
0O3D
003F
0040
0041

79

00 00 00 0O

0000

o0 oCc 0D 00

o000
00

00 00 00 00
00 00 00 0O

0000
0000
0000
00
00

oo

0o 0O
00 00
oooo
pooo
o000
0z
00
00

00 00
00 00
0000

0000

0000

04

ap

oo

00 00
oD 00
opoo
0000
0000
oo

(1]

09

00
c0

op
oo

go
oo

oo
00

oD
o0

oo
00

4,641,262
80

BIOSDATA_COMMON ENDS

BIOSDATA_FBA SEGMENT FUBLICT ‘1DLFLIO0S®

;i«illi&&lvi&ullu*hvuaiba)&U«a&a«'voivuul‘b«l&huu¢u¢ﬁhauhbhh&dh&&adduudu

[ L]
e NDSPBIOS FEATURE BUS ADAPTER WORK AREAS *
P *

T e P T TR T P RS TR N R R AL S A b foh ol

DELAY_l00_HS EQU 26650 ; LOOP CONSTANT MECCED TO DELAY
i FFOCESSING FOR 100 MILLISECONCS

PUBLIC FBA_STATE
FBA_STATE pg o i FEATURE BUS ADLFTER STATE
F_READ_PEHDING EQU 80H P READ REQUEST PEHDIHG
F_READ_IN_PROGRESS EQU GOH ] READ SEQUENCE IMN PROGRESS
F_WRITE_IN_PROGRESS EGQU 20H 3 HRITE SEQUENCE IN PROGRESS
F_QUERY_IN_PROGRESS EGU 1OH H QUERY KEYBOARD STATE IN PROGRESS
F_DEFERRED_CANCEL EQU 08H i CANCEL MESSAGE WAS DEFERRED

F_ENABLED EQU O2H i FEATURE BUS ADAPTER IS ENABLED
F_FBA_NOT_OP EGU O1H 3 FEATURE BUS ADAPTER HOT OPERATIONAL
FBA_PENDING_OP DB © 3 FEATURE BUS ADAPTZR PENDING OPERATIONS
F_READ EQU 8OR ; READ REQUEST RECEIVED
F_POR EQU GOH ; POWER ON RESET RECEIVED
F_EXECUTE EQU 20H ;  EXECUTE RECEIVED
F_ABORT_E EQU 10H 5 ABORT TRANSMISSION RECEIVED
F_ABORT_V EQU 08H i ABORT TD LAST VERIFY RECEIVED
F_ERROR EQU 04K ;  ERROR RECEIVED
F_CANCEL EQU 02H ;  USER SPECIFIED CANCEL HESSAGE
FEA_MESSAGE_START oo 0 i ADDRESS OF MESSAGE TO EE SENT
FBA_MESSAGE_SIZE DH O i LENGTH OF MESSAGE TO BE SENT
FBA_MESSAGE oo o ; ADDRESS OF NEXT [YTE TO BE SENT
FBA_MESSAGE_LENGTH  DW O i NUMBER OF BYTES | EMAINING TO BE SENT
FBA_MESSAGE_TYPE DB D ; TYPE OF HESSAGE 10 BE SENT
FBA_VECTOR STRUC ; IMTERRUPT VECTOR FORMAT
INTERRUPT_VECTOR DD o ; ADDRESS OF INTERI'UPT HANDLER
BUFFER_ADDRESS Do 0 ; ADDRESS OF INPUT BUFFER
BUFFER_LENGTH D4 0 3 LENGTH OF INFUT BUFFER
BUFFER_COUNT DN O ; NUMBER OF BYTES [N INPUT BUFFER
VERIFY_COUHT bW © 3 NUMBER OF BYTES VERIFIED IN BUFFER
MESSAGE_TYPE [s1- ) i MESSAGE TYPE
MESSAGE_FLAGS s 0 ; MESSAGE FLAGS
iHF_DATA_TRUNC EGQU BOH 5 DATA TRUNCATED
{MF_VERIFY_TRUNC EQU 40H 3 VERIFIED DATA TRUNCATED
3MF_IN_USE EQU 20H ;  BUFFER IH USE
STATUS_FLAGS DB 0 ; STATUS FLAGS
35F_PROCESSIHNG EQU 8OH i USER INTERRUPT HINOLER IS PROCESSING
; A FEATURE BUS INTERRUPT
3SF_OVERRUN EQU 4OH 3 DATA PECEIVED W+iLE EUFFER IN USE
FBA_VECTOR ENDS
; MESSAGE FLAGS MWITHIN FEA_VECTOR
HF_DATA_TRUKC EQU BOH 3 DATA TRUNCATED
HF_VERIFY_TRUNC EQU 4OH 5 VERIFIED DATA TRUMCATED
MF_IN_USE EGU CCH 3 BUFFER IN USE
; STATUS FLAGS WITHI! FEA_VECTOR
SF_PROCESSING EQU 80H ;  USER INTERRUFT HANDLER IS FRDCESSINE
; A FEATURE BUS IKTERRUPT
SF_OVERPUN EGU 4DH i DATA RECEIVED WHILE BUFFER IH USE
DATA_XFEF_VECTOR FBA_VECTOR <,,5 HY_SF_TO_HOST>

SCREEN_CAPTURE_VECTOP FRE_VECTOR <4y,, HT_SET_TC_CPTIDNS>

HRAP_YEST_VECTOR FBA_VECTOR <54, HT_WRAP_TO_I274>
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QUERY_STATE_VECTOR  FBA_VECTOR <,4,,sHT_GUERY_KBD_STATE>

IHTERRUPT VECTOR FOR MESSAGE BEING
SENT TO THE 3274

INTERRUPT VECTDR FOR MESSAGE BEING
RECEIVED FROH THE 3274

FBA_SEND_VECTOR bW o

FBA_RECEIVE_VECTOR Dl ©

SC_SECTION LENGTH b o ; ADDRESS OF LENGTH FIELD IN CURRENT

H SCREE}. CAPTURE BUFFER
QUERY_KBD_STATE_MSG DB © 3 DUMMY HISSAGE FOR CUERY KEYBDARD STAT
KBD_STATE 0B o0 ;5 CURRENT KEVDOARD STATE
QUERY_RC 08 © 5 RETURN CODE FRCM QUERY KEYBOARD STATE

BIDSDATA_FBA ENDS

SUBTTL Process a start operation cormand from the 3274 control

R R e T T 2 Rt Ly e e R R S LS E L LS L RS R AN RSl Eid

H Procedure Hame: PROC_START_OP
i* Function: To process a Start Operaticn command frox the 3174
H Input: Start Operation modificr from 3278/3279 Attachment Option
3 Qutput: None
B R T R e e L L LT L Ll e S i Rttt
HOSPBIDS SEGMENT PUBLIC ‘NDSPBICS'
PUBLIC PROC_START_OP
PUBLIC NDSP_API
EXTRHN FROC_INTERRUPTS:NEAR
EXTRN SEND_ENCDDED_KEYSTRDKES_TO_3278:NEAR
EXTRH HOD_XLAT_IN:NEAR
EXTRN MOD_XLAT_OUT:NEAR
EXTRHN GUERY_KEYBOARD_ID:NEAR
ASSUME CS:NDSPBIDS,DS:BIOSDATA
HOSP_SOP PROC NEAR
INCLUDE NDSPSOPL.ASHM

]Iii*!¥¥ﬁ§liih*i¥*ﬂ¥ﬂiil“¥Ii&lll"&l?i“&*!ﬂiiiﬂ¥¥l‘*¥“ﬁ*’*&§lli*’&**li*
g
i

i READ THE START OPERATION MODIFIER AND FROCESS IT
IS
i'““*“‘*‘“"‘*****"“*“ﬂ“;*"“ﬂ**'.*}““*““*“ 3% M * 32 kL 2
START_OP_JMP_TABLE LABEL HORD .
D POR_RECEIVED
DH READ_RECEIVED
DM WRITE_RECEIVED
DM EXECUTE_RECEIVED
DM ABORT_E_RECEIVED
DW ABORT_V_RECEIVED
oM ERROR_RECEIVED
DM VERIFY_RECEIVED
START_OP_JHP_TABLE_LENGTH EQU $-START_DP_JMP_TABLE
PROC_START_OP:
HOV DX,START_OF_MOD ; READ THE START OPERATION MODIFIER
IH AL,DX
DEC AL
SAL ALs1 5 ROUTE CONTROL EASED ON THE START
cau i OPERATION HODIFIER
chp AL,START_OP_JHP_TABLE_LENGTH
JA INVALID_SOH
rov SI,AX
P START_OP_JMP_TABLELSI]
THVALID_SOH:
RET ; INVALID START OPERATION MODIFIER -

IGHORE IT - THE 3274 WILL TIME
DUT AMD TAKE THE 3278/3279 OFFLINE
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Procedure Hame: POR_RECEIVED

Function: To process s Siart Operstion command from the 2074
which indicaies Fower On Reset

Input: Hone

Output:

All active interrupt handlers are called with a reason code
indicating Power On Reset

;"“liiﬁ'l'lll“ﬂlll!ﬂ‘i“*ill*ill**l“***l*ﬂ‘*ﬂI.ﬂ‘*l%ﬁl“iﬂﬂ&ilﬁ*l*l*ﬂ!ﬁi

POR_RECEIVED:

ASSUME ES:FBA_BUFFER ; ESTABLISH ADDRESSABILITY TO THE
MoV DX,FBA_BUFFER H FEATURE BUS ADAPTER BUFFER
Hov ES,DX
MOV AX,SIZE_FBA_BUFFER-4 i PUT LENGTH OF DATA AREA INTO
XCHG AH, AL H BUFFER HEADRER
MOV HDR_LEHGTH,AX
HOV HOR_TYPE,HT_ID ; INDICATE THIS IS A PC ATTACHMENT
CALL SEND_OP_COMPLETE i ACKHOWLEDGE THE POHER ON RESET
TEST FBA_STATE,F_READ_PENDING ; IS THERE & READ REGQUEST
3 PENDING?
JZ POR_1 3 HD, COHTIHUE
OR FBA_PENDING_OP,F_POR ; YES, YNOICATE £GP RECEIVED
AND FBA_STATE,HOT F_READ_IN_FROGRESS ; READ SEQUENCE 1S ROW
H CANCELLED
POR_1:
ARD FBA_STATE,NOT F_WRITE_IN_PROGRESS ; WRITE SEQUENCE IS
H CAHCELLED
CALL PROC_INTERRUPTS ; PROCESS OTHER PENDING INTERRUPTS
STI
HOV AH,REASCH_POWER_ON_RESET ; INDICATE PGOR RECEIVED
LEL SI,DATA_XFER_VECTOR i INFORH ALL INTERRUFT
CALL RESET_EUFFER_COUNTS ; HANDLERS THAT A FCWER ON RESET
CaLL INFORM_AFPL H HAS OCCURRED ANO RESET ALL INPUT
H BUFFER COUNTERS
LEA SI,SCREEN_CAPTYURE_VECTOR
CALL RESET_CUFFER_COUHTS
CALL IHFCRI_AFPL
LEA S1,WRAP_TEST_VECTOR
caLl RESET_BUFFER_COUNTS
CaLt IRFORM_AFPL
LEA SI,GUERY_STATE_VECYOR
CaLl RESET_CUFFER_COUNTS
CALL IHFORH_AFPL
RET 3 FROCESS OYHER PENDING INTERRUPTS
UV RS R B prws = P T T e T R T R R RS S R R A Sl A AwE R Er P,
T
H
;¥  Procedure Hame: READ_RECEIVED
ik +
i* Function: To process a Start Operation command from the 3274 :
i* which indicates Read
b
i Input: >
3% 3
i* F_READ_PENDING = 1 if a read request is pending N
i i
3% Output: :
3% +
3% F_READ = 1) +
3% F_READ_IN_PROGRESS = 1 }
3% i
L

;ﬁil&ilﬂi&l*&ihiil!**%**ﬂl&&&l**i“i*&iﬂi’ili'**&&**ﬂiﬁi**ﬁ‘**ll*l*#l“ﬁl

READ_RECEIVED:

TEST
JZ

OR
QR

RET

FBA_STATE,F_READ_PENDING ; IS THERE A READ PENDING?
READ_1 ; MO, SEND A CLEARED BUFFER TO THE 3274
i TO CANCEL THE READ REQUEST

FBA_PENDING_OP,F_READ ; INDICATE READ RECEIVED
FBA_STATE,F_READ_IN_PROGRESS ; INDICATE READ SEQUENCE
i IS NOW IN PROGRESS

i PROCESS MNEXT PEHDING INTERRUPT



496
497
458
499
500
501
502
503
504
505
506
507
508
509
510
511

512
513
5ig
518
516
517
518
519
520
521
522
523
526
525
526
527
528
529
530
531

532
533
534
538
536
537
518
5319
540
541

542
543
544
545
546
547
548
549
550
551

552
553
554
555
556

557
558
€59
560

561

562

563
564

565

566
567
568
569
570
571

572

573
574

575
576

577

578
579
580

£61

582

563
584

585

586

507
588

0093
B093
0096
0098
0098
009E
00AD
00Al
DDAl
00AS
0DAY
0CAB

00AC

OCAD

00AD
o0BO

ooB2
0087
O0EB
ooc)
0DC3
aoCc?7
ooCh
00CF
ooD3
oob9
ooDs
O0DF
ODES

ODE?

BLES
OCES

ODEC
OOEE

DOF2
00F&
DOF8
00FD
OOFF
8102

oles
0107

ale9
aroc
010E

0l12

85

BA ---- R
8E €2

BF 0000
B9 0080
33 Co

FC

F3/ AB

EB D294 R
BA 03E4
BO 02

EE

c2

BA -——- R
aE €2

80 DE 0000 R 20

8D 36 00OF R

26: 80 3E 0002 R 03
74 25

8D 36 0020 R

26: 80 3E 0002 R 05
7% 7F

8D 34 0031 R

26: B0 3E 0002 R 0}
74 0D

8D 36 0042 R

26: 80 3E 0002 R 07
74 01

C3

83 7C 06 00

74 45
F6 44 OF 20

75 3F

89 36 0055 R

26: &B 0OE DOOD R
86 E9

8B 7C 04

EB 44 OA

03 F8
03 Cl

3B 44 08
76 oD
80 4C OF 80

8B 4C 06

s Ne NNl ReNale NN N NoNs o NaRoNaNeNs o NeNa N NoNoNo N NoNaNoNeNoRe No oo Re o NN o oo RoRaNe N NeNa e R Ns Ne N Ro s Ne NaRaNo R No R e Na o N Re R e N o No s N R Ks N X o Na o RuRaRsha oz s RaaRs Rz Rz e RaRaRal

READ_1:

MOV
Hov
MOV
Hov
XOR
CLD
REP

CALL

MOV
MOV
ouT

RET

4,641,262

86

DX,FBA_BUFFER 3 CLEAR THE FBA BUFFLR
ES,DX

DI.0

CX,SIZE_FEA_BUFFER/2

AX s X

STOSH

WAIT_FOR_POLL_ACK ; WAIT FOR THE PREVIOUS POLL REQUEST
i YO BE ACKNCHLEDGED

DX,COMHAND_PORT ; TELL THE 3274 TQ READ THE CLEARED

AL,READ_COMPLETE ; BUFFER

DX, AL

3 PROCESS OTHEE PENDING INTERRUPTS

3ﬂi&ﬂ‘vﬁiﬂ!ii&i‘“!3&!NU.‘NN%‘IG!’U‘*G****!*II&lﬂlﬂ“i*&d!bﬁﬂi‘bli’hhb“l*

133
1%
R
1.2
123
13
tE 2
t4.d
HL
e
3
i
e
3
i
L

Procedure Name: WRITE_RECEIVED

Function: To process a Start Operation command from the 3274

Input:

which indicates Hrite

FBA_BUFFER contains message from the 3274

Output:

F_WRITE_IN_PROGRESS = 1
FBA_RECEIVE_VECTOR = address of interrupt vector
dsta saved in input buffer for the specified data type

;ﬂ*i*{“lﬁ.*ﬂ*ill&iﬁﬁi&*ﬂﬂﬂ**liili*l‘l“*”ilﬁﬁﬂ*iﬁﬂiilﬁii‘il.l“il!l"il'

WRITE_RECEIVED:

ASSUME ES:FBA_BUFFER ; ESTABLISH ADDRESSABLITY TO THE

HOV
MOV

OR

LEA
CHP
JE

LEA
CHP
JE

LEA
cHP
JE

LEA
CHP
JE

RET

WRITE_1:

cHP

JE

TEST

JNZ

Hov

MoV

XCHG

[cle})
MOV

ADD
ADD

cHpP
JHA
oR

1oV

DX,FBA_BUFFER 5 FEATURE BUS ADAPTER BUFFER
ES,DX

FBA_STATE,F_WRITE_IN_PROGRESS i THDICATE WRITE SEQUENCE
3 _ IS5 IM FROGRESS

SI,DATA_XFER_VECTOR ; DETERMINE MHICH INTERRUPT

HDR_TYPE ,HT_SF_FROM_MOST ; VECTOR TO USE

WRITE_!

$1,SCREEN_CAPTURE_VECTOR
HDR_TYPE ,HT_SC_DATA
WRITE_SC

SI,WRAP_TEST_VECTOR
HDR_TYPE ,KT_WRAP_FROM_3276
WRITE_}

SI,QUERY_STATE_VECTOR
HDR_TYPE ,HT_KBD_STATE
HRITE_}

INVALID MESSAGE HEADER - IGHORE THE
START OFERATION ~ THE 3274 WILL TIK
OUT AWD TAKE THE 3278/,327% DFFLINE

WORD PYR [SI).BUFFER_ADDRESS42,0 3 WAS AN INPUT BUFFER
H SFECIFIED FCR THIS MESSAGE TYPE?

WRITE_« 5 HO, INDIC/TE DATA DVERRUN

1SI1).HESSAGE_FLAGS,MF_IN_USL ; IS THE INPUT BUFFER IN
i USE?

WRITE_& 5 YES, INDIUATE DATA OVERRUN

FBA_RECEIVE_VECTOR,SI ; SAVE THE ADDRESS OF THE
H INTERRUT VECTOR FOR THIS MESSAGE

CX,HOR_LENGTH i PICK UP LENGTH DF THIS BLOCK
CH,CL

DI,WORD PTR [SI1.EUFFER_ADLRESS ; PICK UP RDDRESS OF
i INPUT BUFFER
AX,[SIJ.BUFFER_COUNT ; PICK UP NUMBER OF BYTES CURRENTL
H IN TRE INPUT EUFFER
DI, AX 1 CALCULATE WHERE THE KEW DATA GOES
AX,CX 3 UPDATE NUMBER OF BYTES RECEIVED

AX,0S1).BUFFER_LENGTH ; DOES THE NIK DATA FIT IN THE
3 BUFFER?
WRITE_2 3 YES, CONTIRUZ

[51!AﬁiSGAQE_FLAGS.HF_DA7A,TR'WC ;5 HO, THE DATA 1S
’ 5 EEING THLICATED

C¥, {SIJ.CUTFER_LEN3TH 3 FILL UF THE REST OF THE BUFFER




589
590
591
557
593
59
595
596
597
598
599
600
601
602
603
606
605
806
607
608
609
610
611
812
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
€30
631

632
633
636
635
636

637
638
€39
640
641

642
643
644

645
646

647
4B
649
650
651

652
653
654
655
656
657
€58
659
660
661
662
663
664
665
666
667
668
669
¢70
671
672
673
674
675
676
677
678
679
680
681

682

0115
o118

c11B
0i1B

OIIE
ozl
0126
0327
Q128
0129
0128
o12C
012E

012F
012F

0132

0133
0133

0137
0139

013C
013D
D140
[ TH

042
Gl
0147

0l4d
D148
014C

014K
Ql4E

0154

0156
015%
015C
0160
0163
0167

aled
0168
ciel
0170
0176
0178
017¢C
c17C
0igl
01e3
01E5

0186

87

2B 4C 04
8B 44 08

B9 44 DA

BB 56 06

26: 8D 36 DODG R
1€

06

1F

8E C2

FC

F3/ AG

1F

E8 DZAZ R

c3

Fé 44 10 80
75 OF

E8 02A3 R
56

E8 QD00 E
113

FB

BG4 03

E8 02ZAD R
Cc3

80 4C 10 D
EB El

26: F6 D6 DOD3 R 80
74 15

8B 54 04

03 54 DA

89 16 0057 R

88 b4 06

89 36 0059 R
€3 44 0A D2

1E

€5 1E 0057 R

26: Fé6 06 DOD3 R BO
74 04

C7 07 o000

26: BB OFE C00D R

86 ES

0l OF

iF

E9 0OE8 R

AN AANOPANOAOARDNNONON00 AMEAAAOANOONOONNEANONONAaNNRODONO0NNONANANONAN(BNO0NNNNONNNNONNDNNOOANNONNON
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suB CX,1SI1.BUFFER_COUNT
HOV AX,1SI).BUFFER_LEKGTH
WRITE_2:
MoV [SI).BUFFER_COUNT,AX ; SAVE THE UFDATED RECEIVE COUNT
MOV DX,WORD PTR [SI).BUFFER_ADDRESS+Z 3 MOVE THE
LEA SI,HDR_DATA }  DATA FROM THE FBA BUFFER TO THE
PUSH oS }  INPUT BUFFER
PUSH £S
POP DS
MoV £5,0%
CLD
REP MOVSB
POP DS
WRITE_3:
CALL SEND_OP_COMPLETE § ACKNOWLEDGE THE MESSAGE
RET 1 PROCESS ANY OTHER PEWDING INTERRUPTS
3 DATA HAS BEEN RECEIVED WHEN THERE IS NO BUFFER AVAILABLE TO
3 STORE IT ~ INDICATE DATA OVERRUN
WRITE_ 4:
TEST ISI1.STATUS_FLAGS,SF_PROCESSING ; IS THE INTERRUPT
: i  HWAHDLER BUSY?
mz WRITE_S i YES, REMEMBER OVERRUH CONDITION
i i NO, CALL THE INTERRUPT HANDLER
CALL SEND_OP_COMPLETE ; ACKHOHLEDGE THE MESSAGE
PUSH SI
CALL PROC_INTERRUPTS ; PROCESS OTHER PENDING INTERRUPTS
FOP s1
STI
HOV AH ,REASON_DATA_OVERRUN 3 INDICATE DATA OVERRUN
caLL INFORM_APPL ; CALL THE INTERRUPT HAHDLER
RET ; PROCESS DTHER PENDING INTERRUPTS
WRITE_S:
oR [SI).STATUS_FLAGS,SF_OVERRUN ; INDICATE DATA HAS LOST
anp WRITE_3 ; CLEAN UP AND EXIT
H UPDATE THE WZADER IN THE SCREEN CAPTURE BUFFER
WRITE_SC:
TEST HDR_FLAGS,HOR_F_START ; IS THIS THE START OF A NEW
i  BUFFER SECTION?
Jz WRITE_SC_1 i NO, CONTINUATION OF PREVIOUS SECTION
1oV DX,HORD PTR !SI1.BUFFER_ADDRESS ; CALCULATE THE ADDRESS
LD DX, [5I).BUFFER_COUNT ; OF THE LENGTH FIELD
MoV WORD PTR SC_SECTION_LENGTH,DX ; SAVE THE ADDRESS OF THE
KOV DX,WORD PTR [SI).BUFFER_ADDRESS+2 ; BUFFER SECTION
1oV WORD PTR SC_SECTION_LENGTH+2,DX ;  LENGTH FIELD
LD 1SI].BUFFER_COUNT,Z ; POINT PAST THE LENGTH FIELD
WRITE_SC_1:
FUSH DS ; SLVE ADDRESS OF DATA AREA
s BX,SC_SECTION_LENGTH ; PICK UP THE ADDRESS OF THE
H BUFFER SECTIOH LENGTH FIELD
TEST HOR_FLAGS,HDR_F_STLRT 5 IS THIS THE START OF A BUFFER
3 SECTION?
Jz WRITE_SC_2 ; HD, CONTINUE
1oV WORD PTR DS:[BXJ,0 ; YES, CLEAR THE LEHSTH FIELD
WRITE_SC_2:
MoV CX, HDR_LENGYH 3  BUFFER SECTION
»CHG ZityCL
£D0 WCRD PTR DS:IEXI.CY
FOP oS ; RESTORE ADDRESS OF DATA AREA
e WRITE_L ; MOYE THE DATA INTC THE INPUT BUFFEP

INCLUDE HOSPSOPZ.ASH

‘,k“iill#>t’#‘- Ak B AN N R B RN R AP RRR NS AR P ER RN P ENAREN RSN A R F AR

;% Procedure Hame: EXECUTE_RECEIVED -

1% Function: To process @ Start Operation command from the 3274

;% Input:

which indicates Execute

1A F_READ_IN_PROGRESS = 1 if a message is being sent to the 2274
LR F_WRITE_IN_FROGRESS = 1 if a message is being received Trom

the 3276

X K %X K % & K ¥ &k K ¥



683
684
685
686
687
688
689
6«90
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
T26
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
74%
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
76%
770
771
772
773
]
775
776

0189
0189

6l8c

0191

0193

0198

019C

D19E

0140

Cl1AG

0lAe
01A9
014B

01AC
03AC
01AD
0iBD
01B1

o1B2
01BS
0187
01B9?

0isC

0IBF

0iCs
01iC8

01CcC

01CF

0103
0107
0109

010D

010F

0lE2
01ES
01E7

O1ES8
01EB

01EC
O1EE
01F2
BIFG
0l1F7

01F9
OlF9

E8

Fé

74

80

8B

oB
74
a0
75
BA

BO
EE

56
E§
5E
FB
B4
84
24
&B

c4

c7

EB

&0

E8

=14
83
74
&80
75
ES
BA

BO
EE

Fé

89

0243 R

06 0000 R 20
67

26 0000 R DF

36 DOSE R

Fé6
59
7C OE 04
06

03E4
05

0000 E

a1
44 OF
80
4C 0A

54 04

o6 0055 R 0000
02C2 R
4C OF 20

024D R

64 OF OF

7C 06 0O
OF
7C OE 04

09
02%A R

03E4
04

44 10 40

oB

64 10 BF
03

D2AD R
EF

OO0 ONOO00O00NOO0aO0000N0aNONNOa0ONOONOO0NNONONO0NNOO0ONO0O00D0O000000O00NO000N0000000000O00ONONDN0ONON
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90

% RECEIVE_VECTOR = address of interrupt vector for message "
A being received from the 3274 »*
A »
3% Output: »
3w »
3% If a message is being sent to the 3274 *
i F_EXECUTE =} »
3 F_READ_INR_PROGRESS = 0 *
3% »
i If a message is being received from the 3274: *
] F_HRITE_IN_PROGRESS = 0 *
] interrupt handler is called with reason code indicating *
3% Hessage Received From 3274 *
3% If a message is received while the interrupt handler is busy, *
P it is called again with resson code indicating Data Overrun »
3% d

3 6 JEIEE U6 I 060 e OB W T U056 960 N 6D DG HEE I I U2 2 D986 prrraarTa T S R T IR L L LA

EXECUTE_RECEIVED:

CALL
TEST
JZ
AND

HoV

OR
JZ
(=t
JNE

HOV
Hov
auT

EXECUTE_2:
PUSH
CALL
POP
STI

Hov
Hov
AHD
HovV

LES

KoY

CALL
CR

CALL

AND

cHp
Jz
CHP

JNE
CALL

Hov
Hov
ouT

EXECUTE_3:
TEST

JZ
AHD
HOV
CAtL
JHe

EXECUTE_&:
RET

SEND_OP_COMPLEYE ; ACKMOWLEDGE THE START OPERATION

FBL_STATE,F_WRITE_IN_PROGRESS ; IS A WRITE SEQUENCE IN
H PROGRESS?
EXECUTE_5 3 MD, CONTINUE

FB!_STATE,HOT F_WRITE_IN_PROGRESS ; YES, THE WRITE
H SEQUENCE IS NOW COMPLETE

SI,FBA_RECEIVE_VECTOR ; PICK UP THE ADORESS OF THE
H INTERRUPT VECTOR FOR THE LASY
i BLOCK RECEIVED

51,51 ; WAS THE LAST BLOCK RECEIVED ASSIGNED
‘ H TO AN INTERRUPT VECTOR?
EXTCUTE_% ; NO, THE DATA WAS DISCARDED

1SIJ.MESSAGE_TYPE,HT_SET_SC_OPTIONS 3 IS THIS A SCREEH
H CAPTURE HESSAGE?
EXECUTE 2 3 HO, CORTIMUE

DX,CCHMAND_PORT 3 YES, INDICATE SCREEN CAPTURE IS IN
AL,SCREEN_CAPTURE 3 PROGRESS
DX, Al

sI
FROC_IHNTERRUPTS ; PROCESS OTHER PENDING INTERRUPTS
s1

AH,REASON_MESSAGE_RECEIVED ; INDICATE MESSAGE RECEIVED
AL,ISI).HESSAGE_FLAGS ; PICK UP MESSAGE FLAGS
ALEF_DATA_TRUNC ; ISOLATE THE DATA TRUNCATED FLAG
CX,1SI]1.BUFFER_COUNT ; PICK UP THE HUMBER OF BYTES

H IN THE MESSAGE
DX,[SI1.BUFFER_ADDRESS ; PICK UP THE ADDRESS OF THE

H INPUT BUFFER

FBA_PECEIVE_VECTOR,0 ; INDICATE THE MESSAGE WAS
i PROCESSED
T_CUFFER_COUNTE ; PESET BUFFER COUNTERS
CIUZEI_FLAGS MF_IN_USE ;i IHDICATE HESSAGE BUFFER
i Is IN USE

INFORM_APPL ; CALL THE IHTERRUPT RAMDLER TO PROCESS
i THE HESSAGE

{SI).MESSAGE_FLAGS,NOT MF_IN_USE ; INDICATE MESSAGE
3 BUFFER 15 AVAILABLE
{SI].BUFFER_ADDRESS+2,0 ; IS THERE A MESSAGE BUFFER?
EXECUTE_3 ; NO, CONTIHUE
1SI).HESSAGE_TYPE,HT_SET_SC_OPTIOHS ; WAS THIS A SCREEN
H CAPTURE MESSAGE?
EXECUTE_3 5 NO, CONTINUE

WAIT_FOR_POLL_ACK 3 WAIT FOR THE PREVIDUS POLL REQUEST
3 TO BE ACKNOWLEDGED

DX,COMHMAND_PORT ; A SCREEN CAPTURE MESSAGE WAS JUST

AL,SCREEN_CAPTURE_COMPLETE PROCESSED AMD THE BUFFER

DX, AL H 15 AVAILABLE - SCREEN CAPTURE

H PROCESSING MUST BE COMPLETE

1S1}.STATUS_FLAGS,SF_OVERRUN ; WAS MORE DATA RECEIVED

H WHILE THE INTERRUPT HANDLER WAS

H BUSY?
EXECUTE_ & 5 NO, CONTINUE
[S51].STATUS_FLAGS,NOT SF_DVERRUN ; YES, INFORM THE USER
AH,REASON_DATA_OVERRUN 3 IMNDICATE DATA LOST
THFORH_APPL } CALL THE INTERRUPT HAHILER AGAIN
EXECUTE_3 ; TEST FOR OVERRUN AGAIN

; PROCESS OTHER PENDING INTERRUPTS



777
778
779
780
781
782
783
784
785
786
787
7E8
i8¢
790
7591
792
793
794
795
796
797
798
799
800
801
8D2
803
804
805
806
807
808
809
810
811
aje
813
814
815
816
817
818
819
820
821
822
823
824
825
826
a27
az28
829
830
831
8iz
833
834
835
836
837
838
839
840
eal
842
843
844
845
846
847
848
849
850
851
a5z
as3
854
a55
856
&57
858
859
860
861
B62
863
864
865
866
867
868
869
870
871

n20C
p2oC

020F

0214

0216

021B

021F
p222

74
87
a0

c3

EB

Fé

74

&0

88

E8

c3

Fé&

74

&0

Cc3

92

06 000D R 40
F8
OE D0OO1 R 20

26 0000 R BF

02A3 R

D6 0000 R 20
oD

26 0000 R OF

36 0055 R

o2C2 R

06 0000 R 40
oA
OFE 0001 R 10

26 0000 R BF

C
c
c
c
c
c
c
C
c
[
C
[
c
c
4
c
c
c
c
[
=
c
C
c
c
[~
c
=
c
c
c
c
c
[=
C
C
C
C
c
=
C
=
C
C
C
L=
C
[=
[»
C
C
C
C
C
C
[
C
c
c
C
C
=
C
C
C
>
C
C
C
C
C
c
=
C
C
C
C
C
[
C
C
=
C
=
=
C
c
C
C
C
C
C
C
o
C
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EXECUTE_S:

TEST

Jz

OR

AND

RET

:"!Ii%ddﬂhd%iﬂiﬂnbwivh-"’i-,'hiﬁildﬁiithuvQ&bvhﬁaii‘d&i‘ﬂ.'&

92

FBA_STATE,F_READ_IN_PROGRESS ; IS A READ SEQUINCZE IN
i PROGRESS?
EXECUTE_4 3 NO, IGNORE THE EXECUTE

FBA_FENDING_OP,F_EXECUTE ; YES, INDICATE EXECLTE WLS
3 RECEIVED

FBA_STATE,NOT F_READ_IN_PROGRESS ; THE READ SLGUENCE IS
B NOW COMPLETE
; PROCESS OTHER PENDING INTERIIUPTS

22 T R Ll

3% Procedure Name: ABORT_E_RECEIVED

4#* Function: To process a Siart Cperation cemmend from the 3274

% Input:

which indicates fbort Tramsmission

3% F_READ_IN_PROGRESS = 1 if 2 message is beinz sent to the 3274
] F_WRITE_IN_PROGRESS = 1 it 3 message is being reccived from

HJ the 3274

H RECEIVE_VECTOR = sddress of interrupt vector for message
3 being received from the 3274
EE]

1% Output:

]

3] I1f a message is being sent to the 3274

i F_ABORT_E = 1

n F_READ_IN_PROGRESS = 0

i34

i 1§ » message is being received from the 3274:
14 F_WRITE_IN_PROGRESS = 0

134 interrupt vector data counts sre reset

1.3

;‘*!**Ul**ii&l*i**ﬁﬁll‘l‘ililﬁl‘iﬁl&*ﬂlid‘ii*ﬁl‘*hlﬁllh*”!*&

I P36 2

ABORT_E_RECEIVED:

CALL
TEST
Jz
AND
MOV
CALL
RET

ABORT_E_1:
TS

Jz
or
A

ABORT_E_2:
RET

SENO_OP_COMPLETE ; ACKNOWLEDGE THE START OP

FBA_STATE,F_WRITE_IN_PROGRESS ; IS A WRITE SEQUENCE IN
i PROGRESS?
ABORT_E_1 ; HO, CONTINUE

FBA_STATEW.NOT F_HRITE_IN_FROGRESS 3 YES, CANCEL THE
H HRITE SEGQUEHCE
SI,FBA_RECEIVE_VECTDR ; PICK UP THE ADDRESS OF THE
H INTERRUPT VECTOR FOR THE LAST BLOC
3 RECEIVED
RESET_BUFFER_COUNTS ; RESET THE BUFFER COUNTERS
; PROCESS OTHER PENDING INTERRUPTS

FBA_STATE,F_READ_IH _PROGRESS j IS A READ SEQUENCE IN
i PROGRESS?
ABORT_E_2 ; NO, IGNORE THE ABORT TRANSHMISSION

FBA_PENDING_DP,F_ABORT_E ; YES, INDICATE ABORT
H TRAMSHMISSION RECEIVED
FBA_STATE,NOT F_READ_IN_PROGRESS ; THE READ SEQUENCE
H HAS TO BE RESTARTED

3 PRDCESS OTHER PENDING INTERRUPTS

R Y N e ARt E g TR At L L I LS S R L As Rt

H]

3% Procedure Hame: ABORT_V_RECEIVED

3%

i%¥ Funstion: To procecs & Start Operation command frem the 3179

3%
13
% Input:
%

.which indicstes Abort To Last Verify

E* F_READ_IN_PROGRESS = )} if a message is being sent to the 3274
3¥ F_WRITE_IH_FROGRESS = ! if » message is being received from

d

the 3274

3% RECEIVE_VECTOR = address of interrupt vector for message

% being received from the 3274

1]

i*  Output:

13

11 If 5 message is being sent to the 3274

% F_ABORT_V = 1

s

B If a message is being received from the 3274:

i, all data r?ceived since receiving the last Start Operation
) command indicating Verify is discarded

IR SRR IR A AR A 2R A O I R 2 S A
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872
873
874
875
876
877
878
a79
880
881

a8
883
884
885
£86
aa7
&88
889
as0
891

892
893
&894
895
896
897
898
89%
900
901

%02

$03

904
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ABORT_V_RECEIVED:
CALL  SEND_OP_COMPLETE ; ACKNOWLEDGE THE START OP

TEST FBA_STATE,F_WRITE_IN_PROGRESS ; IS A WRITE SEQUENCE IN
B PROGRESS?

4z ABORT_V_1 5 NO, CONTIHUE
MOV SI,FBA_RECEIVE_VECTOR ; PICK UP THE ADDRLIS OF THE
H INTERRUPT VECTOR FOR THE LAST BLOCK
) P RECEIVED
Hav AX,[SIJ.VERIFY_COUNT ; SET THE NUHBER OF BYTES RECEIVED
HOV {SI).BUFFER_COUNT,AX ; TQ THE KUHBER CF VERIFIED BYTES

TEST {SY).MESSAGE_FLAGS,MF_VERIFY_TRUNC ; MWAS THE LAST VERIFY
i PAST THE END OF THE BUFFER?

JHZ ABDORT_V_2 3 YES, THE DATA IS STILL TRUNTATED

AND 151).MESSAGE_FLAGS,HNDT MF_DATA_TRUNC i HO, THE VERIFIED
3 DATA ALL FITS IK THE BUFFER

RET + PROCESS OTHER PENDING INTERRUPTS

ABORT_V_1:

TEST FBA_STATE,F_READ_IN_FROGRESS ; IS A READ SEQUENCE IN
3 PROGRESS?

JZ ABORT_V_2 7 MO, IGHORE THE ABORT TO LAST VIRIFY

OR FBA_PENDING_OP,F_ABORT_V ; YES, INDICATE ACCRT TO LAST

i VERIFY RECEIVED - THE HMESSAGE NILL
i BE RETRANSHITTED
AND FBA_STATE,NOT F_READ_IN_PROGRESS ; THE READ SECUENCE
; HAS TO BE RESTARTED
ABORT_V_2: -
RET i PROCESS OTHER PENDING INTERRUPTS

;“‘8!!“8“&*"&0-'dr‘vlﬂi’*Pk’&!ﬂ‘lbill!“&i&hthﬁiﬁhﬁﬁlkdiiluh--pblk.‘(ﬁ'

i *
i% Procedure Mame: ERROR_RECEIVED "
Hhad *
i* Function: To process a Start Dperation command from the 3274 »*
I* which indicates Error *
% [
3% Input: *
i *
i F_READ_TIH_FROGRESS = 1 if a message is being scnt to the 3274 *
I* *
i Output: »
3% *
$ If a message is being sent to the 3274 *
A F_ERROR = 1 »
e »
I R 005 O " 2 0 D6 06 30 6 D D 696 B 0 DA O DN X
ERROR_RECEIVED:

CALL SEND_OP_COMPLETE ; ACKNOWLEDGE THE START OP

TEST FBA_STATE,F_READ_IN_PROGRESS ; IS A READ SEGUENCE IN

i PROGRESS?

Jz ERROR_1 ; NO, IGNORE THE ERROR

OrR FBA_PENDING_OP,F_ERROR ; YES, INDICATE ERROR RECEIVED

AHD FBA_STATE,NOT F_READ_IN_PROGRESS ; THE READ SEQUENCE IS

H NOW COMPLETE

ERROR_1:

RET ; PRODCESS OYHER PENDING INTERRUPTS

;“***i'¥bb"ﬁ‘“**iﬂ*‘iﬁ’&&l‘i’vil?#ib“&!3§i"¥iﬁhiﬁ‘ﬁ“ﬂki’*)o?*it-¢"*V

3% Procedure Name: VERIFY_RECEIVED

T
5% Function: To process a Start Dperation command from the II74

Hd ' which indicates Verify

3o

% Input:

H

5% F_WRITE_IH_PRDGRESS = 1 if 2 message is being received fro=
i the 3274

H RECEIVE_VECTOR = address of interrupt vector for message

3 being received from the 3274

T

3% Dutput:

i

3 If a message is being received from the 3274:

3% the current data count is saved for use during a subsequent
i Abort To Last Verify

H

;***l‘llﬂi*iﬂ*ﬁ*i"i&l&&ii'ﬁﬂ"‘*i*ﬂIG*I“‘**&!*lﬁ&li&il}*ilﬁil!iﬂ‘*ll*
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VERIFY_RECEIVED:
CALL SEND_OP_COMPLETE ; ACKNOWLEDGE THE START OP

TEST FBA_STAYE.F_WRITE_IN_PROGRESS ; IS A KRITE SEQUENCE IN
PROGRESS?

¥

Jz VERIFY_1 3 NO, IGHORE THE VERIFY COMMAND

Hov SI,FBA_RECEIVE_VECTOR ; PICK UP THE ADDRESS DF THE
3 INTERRUPT VECTOR FOR THE LAST BLOCK
i RECEIVED

HOV A%, [SI1.BUFFER_COUNT ; SAVE THE NUMBER OF VERIFIED

Hov [SI).VERIFY_COUNT,AX ; DAT? BYTES

TEST [SI].HMESSAGE_FLAGS,MF_DATA_TIUNC ; HWAS THE DATA
i TRUNCATEL ?

Jz VERIFY_1 ;3 NO, CONTIINIE
OR {SI).HESSAGE_FLAGS,MF_VERIFY_TRUNC ; YES, INDICATE THE
3  VERIFIED DATA MAS TRUNCATED
VERIFY_1:
RET 3+ PROCESS OTIiER PENDIKG INTERRUPTS

;‘8““ﬂ"&ihﬁhﬁil*ﬂlﬁﬂl’llﬁ’avvi&vt’¥U)¥hi*ll¥¥¥&Uﬁiil’?*&ﬁ'“%"*&‘ﬁ“*
P
;% Procedure Name: HAIT_FOR_POLL_ACK

13

;% Function: To wait for the previous poll request to ke acknowledged
i# by the 3274

A

s#  Input: None

3

3% Output:

3

Ve AL and DX are unpredictable

1]

ket L34 222 ““‘I*“ﬂ*&*“‘i'illﬁll*l'*ll'lﬁ&iﬂ‘ﬁ‘l**l‘&**ﬂi***i

WAIT_FOR_POLL_ACK PROC NEAR

HOoV DX,STATUS_PORT 3 WAIT UNTIL THE ADAPTER STATUS

IN AL,DX H INDICATES THAT A POLL REQUEST IS
TEST AL,ST_POLL_ACTIVE ; NOT PENDING

JNZ WAXT_FOR_POLL_ACK

RET ;5 RETURN TO CALLER

WAIT_FOR_POLL_ACK ENDP
}i&ﬂEili*llllﬁl!iiﬁiil&ﬂliiil&llii&ll“lii!hliiﬂIe**&ﬂ&&**&lllill¥*l'ili
;% Procedure Name: SEND_OP_COMPLETE

;% Function: To send an Operation Completc reply to the 3274

34  Input: None

;%  Output:

% AL and DX are unpredictable

- N » Fopn 969698 06 3 ORI B B

SEND_OP_COMPLETE PROC HEAR
CALL WAIT_FOR_POLL_ACK 3 WAIT FOR THE FREVIOUS POLL REQUEST
TO BE ACKHOWLEDGED

’
MOV DX,COMHMAND_PORT ; SEWD 0P UONMFLETE TO YHE 3278/3279
Hov AL,OP_COMPLETE ; ADAPTER
ouT DX,AL
RET 3 RETURN TO CALLER

SEND_OP_COMPLETE ENDP

;i**‘ilii“**ﬁﬁillid*“iﬁiktdwhob'n-wi!hhihﬁhﬂ**ﬁ*ﬁi*diiﬂwa“ﬁiihﬂiﬁiwﬁbiﬁ

3% *
;% Procedure Name: INFORM_APPL *
Fd »
i® Function: To call a user supplied interrupt handler ¥
P »
;#  Ipput: *
3% »
P S1 = address of interrupt vector ‘
3% »
i%  Dutput: [
[t »
in All registers other than DS and SI are unpredictable L]
s *
;www—wn= ¥ I6H 1 2 1] 696006 6 969 36 6 9 U696 D 32 9636 M PR * * 22 211

INFORM_APPL PROC NEAR

CHMP WORO PTR [SI].INTERRUPT_VECTOR+2,0 j IS THERE AN
H INTERRUPT HANDLER SPECIFIED?
JZ INFORM_APPL_1 3 NO, RETURN TO CALLER
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OR 1SI1).STATUS_FLAGS,SF_PROCESSING ; INDICATE THE INTERRUPT
H HANDLER IS BUSY

PUSH DS ; CALL THE USER'S INTERRUPT HANDLER
PUSH s1

CALL 1SI).INTERRUPT_VECTOR

POP sSI

POP ps

AND 1SI1.STATUS_FLAGS,NOT SF_PROCESSING ; INDICATE THE

H INTERRUPT HANDLER IS NOT BUSY

INFORHM_APPL_1}:
RET 3 RETURN TO CALLER
INFORM_APPL ENDP

L T R T P R L T T LT TR LT T e L L Lt aild
§u
i* Procedure Hame: RESET_BUFFER_CODUNTS

;% Funclion: To resct the receive data counts and status flsgs ior
3% an interrupt vector

i*  Input:

%

i $1 = address of interrupt vector
3%

i% Output: Hone

£ )

o # 12 B DN D LTt

RESET_BUFFER_COUNTS PROC NEAR

PUSH AX

XOR AX, AX 5 SET COUNTERS TO ZERO

Hov 1SI}.BUFFER_COUNT,AX ; RESET NUMBER OF BYTES RECEIVED
MOV {SI1.VERIFY_COUNT,AX ; RESET NUMBER OF BYTES VERIFIED
rMov [SI).MESSAGE_FLAGS,0 ; RESET MESSAGE FLAGS

FOP AX

RET 3 RETURN TO CALLER

RESET_BUFFER_COUNTS ENDP

HDSP_SOF ENDP

SUBTTL FProcess a 327873279 Attachment function request

;*i*i“i&“‘iobﬁ--r"6«’“ihl&IIiﬁ‘!i’ﬁbﬂ*ﬁl“*h’*"iﬂiﬁﬁiiﬂ*hh*‘&viv‘&¥§h¥i

i* »
% Procedure Hame: NDOSP_API »
1 -
i# Function: To process a 3278/3279 Attachment function request *
P *
i*  Input: ¥
% ]
3" AH = function code *®
3% «
1% Output: *
12 *
P CF = 0 if function was processed successfully *
B 1 if function failed :
5%
3 AL = return code if function failed :
3
;“ »* L2 t2 221832 2 1) bl »* yrpeavpaa S NIRRT 2 2 2 8 4 b
NDSP_API PROC FAR

INCLUDE NDSPAPI1.ASH
;u*u;nun**n«;&&ruiinn;unﬁuuuunnuu=; at * WA NN s L L
3 *®
g
e Process A 3278/3279 Attachment Function Reguest *
. »*
; b A » B B D2 L ‘"=¥*¥KF!*!U§QO‘ﬂb‘b""‘“*l

ST1 5 ALLOW HARDWARE INTERRUPTS

PUSH BX i SAVE ALL REGISTERS EWCEPT AX

PUSH cx

PUSH oX

PUSH SI

PUSH DI

PUSH 1}

PUSH £S

MoV BX,DS 5 SAVE INPUT PARAMETER IN IiX

MOV SI,BIOSDATA + ESTABLISH ADDRESSABILITY TO KORY, AREA

HOV DS,SI

PUSH AX

Hov AL, AH 5 USE THE FUNCTION CODE IN [AH) TO ROUTE

SAL At,1 H CONTROL TO THE PROPER PRCCESEIRG
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100
ceu
MOV SI.AX ;  ROUTINE
cHp AX,BID5_JHP_TABLE_LENGTH
POP AX
JB £105_ROUTE ; VALID FUNCTION CODE
HOV AL,RC_INVALID_FUNC 5 INVALIO FUNCTION CODE
Jmp BIOS_ERROR
BIOS_JMP_TABLE L£BEL HORD
[ SET_HODE
ou SEND_KEYSTROKES
DH SET_INTERRUPT_VECTOR
DN RESET_INTERRUPT_VECTOR
oH SET_BUFFER_ADDRESS
Dl SEHD_MESSAGE
bR CANCEL_MESSAGE
DK HODIFY_XLAT_IN
oM HODIFY_XLAT_OUT
DM GUERY_KEYBOARD_IDENTIFIER

BIOS_JMP_TABLE_LENSTH EQU $-B10S_JHP_TABLE

BIOS_ROUTE:
JHP BI0OS_JMP_TABLELISI)

‘l!ll!ﬂﬁhi!w'b-wu’9-—uqu-hlﬂ'"Uiiliﬁ!ﬁ.lk‘bﬁ:‘*i‘kﬁ““li‘wdi“&ﬂiﬂﬁii'ﬁhh-'vtb“-

3% ’
;% Procedure Name: BIOS_ERROR *
3% s
3% Function: To return to the csller with an error code in LaL)Y s
13 4
;% Imput: 3
;‘ 4
H {AL) = error code *
s ’
3% Dutput: +
in »
1 CF =1 ’
1A (AL) = error code *
i +
5w " = » Py
BIOS_ERROR:

STC ; INDICATE AN ERROR HAS OCCURRED

Jnp BIOS_RETURN 3 RETURN TO CALLER
§ 96000 I I NN NI N AN * P o S 1 2 L L
3 »
H Procedure Nome: BIOS_EXIT *
13 ’
i#*  Function: To return to the caller indicating the function was i
3% completed successfully \

»

1
3%  Input: None +
g +
H Output: 4
% ]
1 CF =0 )
FRd (aL) = 0 ¢
] 3
i*'““‘&!ﬁ?‘. *. s 2.4 2 L34 M » peyverree g 2 1 22 A0 2 20
BIOS_EXIT:

cLe 3 INDICATE SUCCESSFUL COMPLETION

XOR AL,AL .
BIDS_RETURN:

POP ES 3 RESTORE REGISTERS

POP DS

POP | +33

POP sI

POP DX

POP X

POP BX

PUSH BF y SET THE CARRY FLAG IN THE STACK

MOV BP,SP } Sp THE USER CAN TEST THE CARR( FLAG

JC BIUS_RETURN_I H 70 SEE IF THE OPERATION SUCCEZDED

AND BYTE PTR [BP+6],0FEH

JHP BIOS_RETURN_2Z

BIOS_RETURN_1:
OR BYTE PTR [BP+61,01H
BIOS_RETURN_2: -
POP BP

IRET 5 RETURH TD CALLER
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1245 G S hakaiaNnrnmetaranr r kR nr b s RN A RN RS RN AN IR RN R b s a R sma R a b arn EAURNNN
12446 [ L
1247 C % Procedure Name: SET_MODE *
268 C i .
1249 € ;% Function: To change the mode of the display snd/or keybonrd .
1250 c » »
1251 € i* Input: .
1252 C *
1253 C % (AL) = 0 - switch to host computer mode -
1254 [ {AL)} = ] - switch to personal computer mode ~
1255 C % {AL) = 2 - display host computer screen image .
1256 [~ (AL} = 3 - display personal computer screen image »
1257 [T »
1258 C % Dutput: None :
1259 C » *
1260 [y T T e T e 2 » 263903696 00060606 20 06 36-H-00 0000 6 96 06 00
1261 [

1262 032D C SET_MODE:

1263 032D 0A CO c OR AL,AL 3 IS MODE = 0?

1264 032F 75 03 c JHZ SET_MODE_1 3 NO, CONTINUE

1265 0331 EB 1A 90 c Jrp SET_HODE_TO_HOST 3 YES, SWITCH TO HOST COMPUTER NODE
1266 0334 C SET_MODE_1i:

1267 0334 FE C8 [ DEC AL 3 IS MODE = 1?

1268 0336 75 03 c JNZ SET_MODE_2 3 NO, CONTINUE

1269 0338 EB 20 90 c JHP SET:hODE_TU_PC $ YES, SWITCH TD PCRSONAL COMPUTER HODE
1270 0338 € SET_MODE_2:

1271 0338 FE C8 c OEC AL 3 IS MODE = 27

1272 8330 75 03 c JNZ SET_MOOE_3 5 NO, CONTIRUE

1273 033F EB 11 90 c JHP SET_MODE_DISPLAY_HOST ; YES, SWITCH DISPLAY TO HCST HODE
1274 0342 C SET_MODE_3:

1275 0342 FE C8 c DEC AL ; IS MODE = 3?2

1276 0344 75 03 [ JHZ SET_MOOE_4 3 NO, CONTINUE

1277 0346 EB 17 90 c JHp SET_MODE_DISPLAY_PC ; YES, SHITCH DISPLAY TO FC MODE
1278 0349 C SET_MODE_4: .

1279 c

1280 0349 B0 02 C MOV AL,RC_INVALIO_MODE ; INDICATE IHVALID MODE VALUE

1281 034B EB CO c P BIOS_ERROR

1282 c

1283 [ PUT THE KEYBOARD AND DISPLAY INTO HOST COYFUTER MODE

1284 c THE 3278/3279 DISPLAY WILL SHOW THE SCREEh IMAGE FROM THE

1285 c 3274/3276 CONTROL UNIT

1286 c ; ALL KEYSTROKES WILL BE ROUTED TO THE 3278,3279 DISPLAY

1287 c

1288 034D € SET_MODE_TD_HOST:

1289 034D 80 OE 0000 R B0 C CR TERM_MODE,T_HDST 3 INDICATE TERMINAL IM HOST MODE

1290 [

1291 c ; PUT THE DISPLAY INTO HOST COHPUTER HODE

1292 c 3 THE 3278/3279 DISPLAY MILL SHOW THE SCREEN IMAGE FRDM THE

1293 c 3 3274/3276 CONTROL UNIT

1294 [

1285 0352 C  SET_HODE_DISPLAY_HOST:

1296 0352 BA O3E3 c MOV DX,CHD_8255 i SWITCH THE DISPLAY TO HOST HODE

1297 0355 BO OF c MOV AL,HOST_HODE .

1298 0357 EE C DuT DX,AL

1299 (=

1300 0358 EB B7 [ JHup BIOS_EXIT ;3 RETURN TO CALLER

1301 Cc

1302 c 3 PUT THE KEYBOARD AND DISPLAY INTO PERSONAL COMPUTER HGDE

1303 [ THE 3278/3279 DISPLAY WILL SHOW THE SCREEN IHAGE FRCH THE

1304 c FERSONAL COMPUTER

1305 c 3 ALL KEYSTROKES WILL BE ROUTED TO THE PERSONAL COHPUTER

1306 c

1307 035A € SET_MODE_TO_PC:

1306 c

1309 035A 80 26 0000 R 7F c AND TERHM_MODE,NOT T_HOST ; INDICATE TERMINAL XIS IN PC MODE

1310 [

1311 cC PUT THE DISPLAY INTO PERSONAL COMPUTER MODE

1312 c THE 3278/327% DISPLAY WILL SHOM THE SCREEN IHAGE FROH THE

1313 c PERSONAL COMPUTER

1314 [

1315 D35F . C SET_KODE_DISPLAY_PC:

1216 035F BA D3E3 c Hov DY, CMS_£255 - 5 SHITCH THE DISPLAY TO FERSCHAL

1317 0362 B0 OE c Hov LA, FO_ADE P COMPUTE HODE

1318 0364 EE c ouT DXL AL

1319 c

1320 0365 EB AA c P BIOS_EXIT 1 RETURN TO CALLER

1321 C

1322 C

1223 C

1324 L T L e ah Rt it tdebbhantoloialolole
1325 C %

1326 € 3% Procedure Hame: SEND_KEYSTROKES

1327 [ -

1328 C ;% Fumction: To send a series of keysirokes to the 3276/327¢9

1329 [

1330 C % Inpui:

1331 C

1332 [P BX:DX = address of encoded keysirokes

1333 C 5% {CX) = number of encoded Keystrokes

1334 C ;=

1335 C ;% Output: None

1336 C ;»

1337 [od ;“I*l**iﬂ!““'“i‘*ﬁllil*lliill&****‘****l***¥§¥ﬁ¥r&lii&l*"“liil&'l*ii¥i
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0389
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0340
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0388

03BA

0isl

03BC
03BE

03C3
03C5

03C7

@3C%

03CY
03CA

03C8
03cC
03CE
03bo
0303
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SEND_KEYSTROKES:
TEST
INZ
CALL

JC

104

FBA_STATE,F_ENABLED 3 IS THE FEATURE BUS EHABLED?
SEND_KEYSTROKES_3 ; YES, INSURE KEYSTROKES ARE RECEIVED

SEND_ENCODED_KEYSTROKES_TO_3278 3 DECODE AND SEND
i KEYSTROKES
SEND_KEYSTROKES_2 3 INVALID KEYSTROKE ENCODING

SEND_KEYSTROKES_1:

JHP

BIOS_EXIT 3 KEYSTROKES WERE VALID

SEND_KEYSTROKES_2:

JHP

BIDS_ERROR ; KEYSYROKES WERE INVALID

SEND_KEYSTROKES_3:

Hov
Hov
HOV
CHP
JE

CALL
PUSH
HOV

LooP
POP

cHp
JNE
cHp
JRE

ES.BX ; FIND THE FIRST ENCODED KEYSTROKE
S1.0X

AL,E5:181)

AL.88H IS IT THE RESET KEY?

3
SEND_KEYSTROKES_4 ; YES, RESET SHOULD UHLOCK THE
H KEYBDARD IF IT IS LOCKED

QUERY_KBD_STATE ; GET CURRENT KIYBOARD STATE

cX

CX,DELAY_100_HS ; WAIT FOR 100 $IILLISECONDS
$

€X

AL,RC_DK ; WAS QUERY ACCZPTED BY THE 32742
SEND_KEYSTROKES_2 3 NO, INFORM USER OF THE FROBLEH
KBD_STATE, 0OH 3 YES, IS KEYBDARD UHLOCKED?
SEND_KEYSTROKES_5 3 NO, KEYBDARD IS LOCKED

SEND_KEYSTROKES_4:

CALL
JC

HOV
Loop

CALL
cHP
JHE
CHP
JE

HOV
CcHP

JE
HOV

JHp

SEMD_KEYSTROKES_

giedd
CcHP

JE
HovV

JHP

JHRRAKN R wfn i

3% Procedure HKa

SEND_ENRCODED_KEYSTROKES_Y0_3278 3 DECODE AND SEHD
H KEYSTROKES
SEMD_KEYSTROKES_2 5 INVALID KEYSTFOKE ENCODING

CX,DELAY_100_HS/10 ; WAIT FOR 10 HILLISECONDS
$

QUERY_KBD_STATE ; GET HEW KEYBOARU STATE

AL+RC_OK ; WAS QUERY ACCEPTED BY 32747
SEND_KEYSTROKES_2 ; NO, INFORM USEZR OF THE PROBLEM
KBO_STATE ,00H ; 15 THE KEYBDARD INHIBITED?
SEND_KEYSTROKES_1 i YES, RETURN T0 CALLER

AL,RC_AID_SENT i INDICATE AID IS5 NOW PEHDING
KBD_STATE,0COH 3} IS THE KEYBOARD INHIBITED BECAUSE OF
i AN ATTENTION INTERRUPT?
SEND_KEYSTROKES_Z i YES, RETURN TO CALLER
AL,RC_HESSAGE_LOST 3 MO, INDICATE PART OF THE HESSAGE
H WAS LOST DURING TRARSHMISSION
SEND_KEYSTROKES_2 3 RETURN TO CALLER

5:
ALWRC_AID_PENDINS IIDICATE 210 1S PFHDING
XEBD, S?kTE:UCGH ; 15 TiiE KREYBDARD INHIBITED BECAUSE OF
- H 4 PREVIOUS ATTENTION INTERRUPT?
SEND_KEYSTRCKES_2 3 YES, RETURN TO CALLER
AL,RC_KEIBOAFD_IKHIBITED i HO. INDICATE KEYEBOARD IS
- § INHIBITED FOR ANOTHER REASON

SEWD_KEYSTROKES_2 i RETURN TO CALLER

Fovi-’tﬁi‘ﬁ*ﬁlﬂll‘(¢iiﬂur-‘4-h“ﬂiﬁ‘ﬁ*“*l!*lﬁ*.i“b&i&ii

me: QUERY_KBD_STATE .

;% Function: To get the current keyboard stzte from the 3274

j»  Input: Hone

3% Dutput:

P®

3% AH is unpredictable
3 (AL) = error code

;% KBD_STATE

= current keyboard state

696060 D6 D D366 3 0 O 36

QUERY_KBO_STATE

PUSH
PUSH

PUSH
HOV
Hov
Hov
PUSH

PROC NEAR

[ 3 SAVE WORK REGISTERS
DX

DS

AH,FUNC_SET_IHT_VECTOR i INITIALIZE QUERY KEYBOARD
AL,VECTOR_QUERY_KBD_STATE ; STATE INTERRUPT VECTOR
DX,0FFSET QUERY_STATE_INT_HAND

Cs
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POP
INT
poP

HOV
MoV
LEA
Hov
INT

OR

HOv
MoV
MOV
LEA
INT
Jc

QUERY_KBO_STATE_I:

TEST
JHZ

MOV

106

DS
NDEP_INT_CODE
DS

£H, FUNC_SET_BUFFER_ADDRESS ; IMITIALIZE GUERY KEYBOARD
AL, VECTCR_GUERY_KBD_STATE ; STATE INPUT BUFFER ADDRESS
DX KBED_STATE

CX,1

NOHP_INT_CODE

FB.:_STATE,F_GUERY_IN_PROGRESS i INDICATE QUERY KEYBODARD
i STATE I5 IN PROGRESS

AH,FUNC_SEND_MESSAGE ; SEND THE DUMMY QUERY KEYBOARD
AL,VECTOR_GUERY_KBD_STATE ;  MESSAGE TO THE 3274
cx,1

DX,QUERY_KED_STATE_HSG

ND3P_INT_CODE

QUERY_JED_STATE_2 ; ERROR WMILE SENDING MESSAGE

FBA_STATE,F_GUERY_IN_PROGRESS i WAIT FOR QUERY REPLY
QUERY_KED_STATE_1 ;  TO BE RECEIVED

AL,GUERY_RC 5 SET UP RETURN CODDE FOR CALLER

QUERY_KBD_STATE_2:

MOV

Hov
MOV
INT

Hov
POP
POP
RET

CL,AL 3 SAVE RETURN CODE

AM,FUNC_RESET_INT_VECTOR ; RESET QUERY KEYBOARD
AL,VICTCR_GUERY_KBD_STATE ; STATE IHTERRUPT VECTOR
NOSP_INT_CODE

AL,CL 3 RESTORE RETURM CODE
DX i RESTORE WORK REGISTERS
CX

1 RETURN TO CALLER

QUERY_KBD_STATE EHDP

THUHAEE SRR I RAPUBHA SRR Y AR AR podrrsnercen B A AU NRRNR P R BRI S SR RS BB S MF N A B AR

H QUERY_RC = return code
3% KBD_STATE = current keyboard state

i% »
3% Procedure HName: QUERY_STATE_INT_KAND b
i» *
;% Function: To process a Guery Keyboard State reply interrupt L
" "
% Imput: 'l
i -
¥ [AH)} = reason interrupt handler was entered *
% *
i Dutput: *

*

*

*

*

3P IEI6 T 636 0K D0 IE 36 BT U DK D 06 BB D 0600 06 30 00606 B3I

3
3
x
k

QUERY_STATE_INT_HAND PROC FAR

Hov
HOV

Hov
cHe
JE

Mov
cHe
JE

HMov

BX,BIOSDATA ; ESTABLISH ADDRESSABILIYTY YO DATA AREA
DS.BX

QUERY_RC,RC_DK ; SET UP RETURN CODE

AH ,REASON_MESSAGE_RECEIVED ;3 IS THIS THE REPLY?
QUERY_STATE_INT_HAND_1 ; YES, RETURN TO CALLER
GQUERY_RC,RC_POWER_ON_RESET ; HO, SEE WHAT IT IS
AH,REASOH_FOWER_ON_RESET ; IS THIS A POWER ON RESET?
QUERY_STATE_INT_HAWND_1 ; YES, RETURN TO CALLER
QUERY_RC,RC_PROTOCOL_VIOLATIDN ; HO, SOME OTHER ERRDR

GUERY_STATE_INT_KRAND_1:

AND

REY

FBA_STATE,HOT F_QUERY_IN_PROGRESS ; INDICATE GQUERY K8D
i STATE REPLY WAS RECEIVED
i RETURN TO BIOS

GQUERY_STATE_INT_HAND ENDP

INCLUDE NDSPAPIZ.ASH

i d it l R s g L S e e I T L LY e o)

3%

i* Procedure Name: RESET_INTERRUPT_VECTOR

i*  Function:

i*  Input:

3 (AL} = interrupt vector code

i*  Dutput:

To reset a 3276/I279 Atxiachment interrust vector

(B ISR SR IE I
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107 108
1526 [T -
1527 C = BX and DX = 0 i
1528 c ®
1529 € IO N 909003 0362626 00 24 2 DN AL Ll L 0000000 0
1530 [
1531 0434 C RESET_INTERRUPT_VECTOR:
1532 0434 33 DB = XOR BX,BX 5 SET INTERRUPT HAHDLER ADDRESS TO ZERO
1533 0436 33 D2 c XOR DX, DX
1534 c
1535 [T e 2006 24460 0 N 0 " e " oy
1536 C in "
1537 € i% Procedure Name: SET_INTERRUPT_VECTOR .
1538 C = A
1539 C ;% Function: To set a 327873279 Attachment interrupt vector .
1540 [ L]
1541 C 3% Input: ‘
1542 [ *
1543 [T ] (AL) = interrupt vector code ¥
1544 C ;# BY:DX = address of interrupt handler d
1545 [T »
1566 € % Output: Hone ’
1567 C n x
1548 C jews OOV T Ty T 1 - e
1549 o
155¢ 0438 € SET_IHNTERRUPT_VECTOR:
1551 0438 EB8 0664 R C CALL FIND_VECTOR s IDENTIFY WHICH VECTOR IS TO BE CHANGED
1552 0438 73 03 c JNC SET_VECTOR_1 i VECTOR HAS FOUND
1553 0430 E9 0300 R [ JHP BIOS_ERROR ; ERROR ~ IMVALID VECTOR WAS SPECIFIED
1554 04640 € SET_VECTOR_1:
1555 c
1556 0440 FA c CLI + TURN OFF INTERRUPTS SO WE ARE NOT
1557 [of H DISTURBED WHILE CHALGING THE VECTOR
1558 0441 89 15 C MoV WORD FTR [0IJ.INTERRUPT_VECTOR.DX ; SAVE ADDRESS OF
1559 0443 89 5D 02 c Hov WORD PTR [DI}.INTERRUPT_VECTOR+2,BX } INTERRUPT HANDLER
1560 c
1561 0446 C7 45 D4 0000 C Hov KORD PTR {DI).BUFFER_ADDRESS.O i CLEAR ADDRESS OF
1562 044B €7 45 D6 0000 c riov WORD PTR {D1).RUFFER_ADDRESS+2,0 i INHPUT BUFFER
1563 C
1564 0450 FB [« £TI i ALLOW INTERRUPTS HOW
1565 [
1566 0451 0B DB C or BX,B% 5 IS THERE AN IHTERRUPT HAHDLER?
1567 0453 74 10 c Iz SET_VECTOR_2 ; ND, THIS IS A RESEY REGUESY
1568 c
1569 0455 EB D29A R C CALL WATIT_FOR_POLL_ACK 3 WAIT FOR THE PREVIDUS POLL REQUEST
15870 C H TO BE ACKMOHLEDGED
1571 0458 BA 03E4 c Hov DX, CONNAND_FORT 3 SIGHAL IPL COMPLETE TO THE 3274
1572 045B BO 0D c Hov AL,IPL_CONPLETE
1573 0450 EE cC ouT DX, AL
1574 045E 80 OF 0000 R 02 c or FBA_STATE,F_ENABLED I1HOICATE FEATURE EUS IS EHABLED
1575 0463 EB 1C C JHP SHORT SET_VECTOR_& PETURN TO CALLER
1576 c
1577 0465 C SET_VECTOR_2: -
1578 0465 8B 16 09011 R c DX,DATA_XFER_VECTDR.IHTEERUPT_VECTDRéZ s IS THERE STILL
1579 0469 OB 16 0022 R c OR DX.SCREEN_CAPTURE_VECTOR.INTERRUPT_VECYORQZ ;5 AH ACTIVE
1580 0460 OB }é& 0033 R C OR DX.HRAF_TEST_VECTGE.IHTEFRUPT_VECTOR‘Z i INTERRUPT
1581 0471 75 OF c JNZ SET_VECTDR_& H HANDLER?
1582 c
1583 C i KO, DISABRLE THE FEATURE EUS INTERFACE
1584 0473 EB 0294 R Cc CALL WAIT_FOR_POLL_ATK ; ‘21T FOR THE FREVIQUS FOLL REQUEST
1585 C H TD BE ACKHOMWLEDGED
1584 C .
1547 047¢ BA O3EG Cc KoV L COMAND_PORT 3 DISLBLE 327673179 ATTACHNENT
1588 0479 BD 0C Cc nov AL, RESET_IPL_COMPLETE 3 OPTION FEATURE BUS INTERFACE
1589 0478 EE [ OouT DX, AL
1590 047C 80 26 D0OO R FD [ AND FBA_STATE,NOY F_ENABLED 3 INDICATE FEATURE BUS 1S5
1531 c H NOT ENABLED
1592 c
1593 [of
1594 0481 C SET_VECTOR_4:
1595 0e8l E9 0311 R < JHP BIDS_EXIT 3 RETURH TD CALLER
1596 c
1597 c Fape
1598 c
159% c ;ﬁl*kb--w—r-uva-i-hbﬁilhi&ﬁh'i'hﬁ--vb»c;ihoﬁﬁﬂ*&!h&iiliﬁihdﬂllﬁvf‘rrVﬁ%
1600 € %
1601 € 1% Procedure Hame: SET_BUFFER_ADURESS
1602 C 3%
1603 € % Funciion: To set an input bufier sddress
1604 C =
1605 c 3 Input:
1606 C i«
1607 C (AL) = interrupt vector code
1608 C 3% BX:D¥ = address of input buffer
1609 C ;%
1610 C ;% Dutput: Hone
1611} C 3«
16l2 c ]I“"l'i“l‘lﬁiﬂ*ﬁI—*il*ﬁl‘lli&’i‘“&*&l‘*i““l*l**”“ll*“ll”il*“)“*****i
1613 ¢
1614 0484 € SET_BUFFER_ADDRESS: _
1615 0484 EB D664 R [ CALL FIND_VECTOR 3 IDENTIFY WHICH INPUT BUFFER IS BEING
1616 c ’ 3 SPECIFIED
1617 0487 73 03 c JNC SET_BUFFER_ADURESS_I 5 VALID IDENTIFIER
1618 0489 E% 030D R c P BI0S_ERROR ; ERROR - INVALID BUFFER JDENTIFIER
1619 c
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110
SET_BUFFER_ADDRESS_1:
cHp WORD PTR [DI).INTERRUPT_VECTOR+2,0 ; IS THERE AN
+  INTERRUPT HANDLER FOR THIS TYPE OF
i INPUT?
JNE SET_BUFFER_ADDRESS_2 3 YES, CONTINUE
MoV AL,RC_INVALID_VECTOR i INDICATE INVALID BUFFER TYFE
JHp BICS_ERROR
SET_BUFFER_ADDRESS_2:
oR €X,CX ; IS THIS & ZERD LENGTH BUFFER?
INZ SET_BUFFER_ADDRESS_3 1 NO, CONTINUE
Hov DX,CX ; YES, ASSUME NO BUFFER WAS SPECIFIED

HOV BX,CX

SET_BUFFER_ADDRESS_3:
DISABLE INTERRUPTS SO MWE ARE NOT

CLI H
H DISTURBED WHILE CHANGING THE
H BUFFER ADDRESS
HOV WORD PTR (DI).BUFFER_ADDRESS,DX i SAVE THE ADDRESS
HOV WORG PTR (DI).BUFFER_ADDRESS+2,BX ; OF THE INPUT BUFFEF
Hov [DIJ).BUFFER_LENSTH,CX ; SAVE THE LENGTH OF THE BUFFER
CALL RESET_EUFFER_COUNTS ; RESET THE RECEIVED DATA COUNTS
571 3 ALLOW INTERRUPTS TO BE PROCESSED
OR BX,BX 5 IS THERE A BUFFER?
JZ SET_BUFFER_ADDRESS_% i HNO, CONTINUE
CHP {DI1.MESSAGE_YYFE,HT_SET_SC_OPTIONS ; 15 THIS THE SCRE
3 CAPTURE BUFFER?
JNE SET_BUFFER_ADDRESS_4 ; RO, CONTINUE

CALL HAIT_FOR_POLL_ACK ; HAXT FOR THE PREVIOUS POLL REQUEST
i TC BE ACKNOWLEDGED

Hov Dx,céﬁHAHD_PDRT i YES, INDICATE SCREEN CAPTURE
Hov AL,SCREEN_CAPTURE_COMPLETE ; FROCESSING IS COMPLETE
out DX, AL
SET_BUFFER_ADDRESS_4:
JHP BIDS_EXIT i RETURN TO CALLER
Page

]'“ﬁﬁﬁ*ﬂIl‘*"lﬂ“nﬁ-'dtb-v-IIOQPI'I‘iﬂ‘ﬂ'““‘*“&a.ifR¥i'iil‘iwﬂlbihi.“““
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i* Procedure Name: SEND_MESSAGE

L]

;% Function: To send & message to the 3274 via the jesture bus
3%

i*  Input:

3%

HL tAL) = interrupt vector code
g BX:DX = address of message
H (CX) = length of message

p%

j#  Qutput: None

5%

.
x
X %X X ¥ * kK K X K X X K XK %

3 ooty L 122 T2

SEND_MESSAGE:

CALL FIND_VECTOR IDENTIFY THE TYPE DF MESSAGE TO BE SENT

*
JNC SEND_MESSAGE_0 3 VALID MESSAGE TYPE
mp BIOS_ERROR } ERROR - INVALID MESSAGE TYPE
SEND_MESSAGE_0:
cHp WORD PTR [DI).INTERRUPT_VECTOR+2,0 ; IS THERE AN
3 INTERRUPT HANDLER FOR THIS TYPE OF
3 INPUT?
JNE SEND_MESSAGE_DO 5 YES, CONTINUE
Hov AL,RC_INVALID_VECTOR ; INDICATE INVALID BUFFER TYPE
JHP BIOS_ERROR
SEND_MESSAGE_00: .
OR CX,CX 3 IS THE HESSAGE LENGTH VALID?
JNZ SEND_MESSAGE_l 3 YES, CONTINUE
Hov AL.RC_PROTOCOL_VIOLATION 3 NO, INVALID-MESSAGE LENGTH
JMP BIOS_ERROR

SEND_MESSAGE_1:
ASSUME ES:FBA_BUFFER | ESTABLISH ADDRESSABILIYY TOD THE EUFFER

MOV AX,FBA_BUFFER ON THE FEATURE BUS ADAPTER

HOV ES,AX

Hov FBA_MESSAGE_START.DX ; SAVE ADORESS OF MESSAGE

KOV FEA_MESSAGE_START42,BX

KoV FLA_MESSAGE_SIZE,CX ; SAVE LENGTH OF MESSAGE

roVv AL,{DI).HESSAGE_TYPE ; SAVE MESSAGE TYPE

MoV FBA_MESSAGE_TYPE,AL

rov FOA_SEID_VECTOR,DI ; SAVE INTERRUPT VECTDR ADDRESS
RESTART_SEND_1:

HOV FEA_TENDING_OP,0 ; INDICATE HO OPERATIONS ARE PENDING

OR FEA_STATE,F_READ_PCHDING ; INDICATE READ IS PENDING
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1715
1716
1717
1718
1719
1720
1721

172
1723
1724
1725
1726
1727
1728
1729
1730
1731

1732
1733
1724
i35
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1748
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
17¢4
1765
1760
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1766
1787
1788
1789
1790
1791

1792
1763
1794
1795
1796
1797
1798
1799
1800
1801

1802
1803
1804
1805
1806

0504

0507
0504
050C

050D
0500
0511
0515
0519
0510
0521

0525

0528

C052E
G52E

0532
0536
0538

a53B
a53B
O53F
£541

0547
0547
0549
054E
G551
9555

0557
055¢
0550
@562
0563
0565
0567

0568
056E
6571
0573
0574
0579
0578
0580
0582
0587
0589
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CALL WATT_FOR_POLL_ACK 3 WAIT FOR THE PREVIOUS FOLL REQUEST
3 TO BE ACKNOHLEDGED

MOV DX,CONMAND_PORT ; REQUEST A READ FROM THE 3274

Hov AL,PELD_REGUEST
out DX, AL

RESTART_SEND_2:
MoV DX,FE!_HESSAGE_START ; SET UP TO TRANSMIT HESSAGE
MOV FBA_MISSAGE,DX 3 7O THE 3274
MOV DX, FBA_MESSAGE_START+2
MOV FBA_MESSAGE+2,DX
HOV CX,FBA_MESSAGE_SIZE
Hov FBA_MESSAGE_LENGTH,CX

CaLL MAIT_FOR_READ ; WAIT FOR THE 3274 TO ACKNOWLEDGE THE
H REGUEST FOR A READ SEGUENCE

MOV HOR_FLAGS,HDR_F_START ; INDICATE START OF MESSAGE

SEND_MESSAGE_2: .
Fov € FLL_NTSE2CS_LTHGTH ; PICK UP PEMAININE HLISAGE LENST
cHP CX,SIZE HOR_DATA 3 WE CAN ONLY SEND 252 BYTES FE3 BLOCK
JNA SEND_MESSAGE_3
HOV CX,5IZE HDR_DATA

SEND_MESSAGE_3:
sus FBA_MESSAGE_LENGTH,CX ; UPDATE REMAININS HESSAGE LEKGTH
JHZ SEND_MESSAGE_4 ; THIS IS NOT THE LAST BLOCK OF THE HMSG
OR HOR_FLAGS ,HDR_F_END 1 INDICATE LAST BLOCK OF MESSAGE

SEND_MESSAGE_4:
XCHG CH,CL

Hov HDR_LEKGTH,CX  PUT BLOCK LENGTH INTO HEADER
Hov AL,FBA_MESSAGE_TYPE ; PUT MESSAGE TYPE INTO HEADER
Hov HDR_TYPE,AL

XCHG CH,CL

MoV BX,DS } SAVE DATA SEGMENT POINTER

LDS S1,FBA_MESSAGE ; POINT TO MESSAGE TEXT

LEA DI,HDR_DATA 3 POINT TO DATA AREA IN BUFFER
CLD ; MOVE MESSAGE TO BUFFER

REP HOVSB

HOV Ds,BX 3 RESTORE DATA SEGMENT POINTER
Hov FBA_MESSAGE,SI ; UPDATE MESSAGE STARTING ADDRESS

CALL WATT_FOR_POLL_ACK WAIT FOR THE PREVIOUS POLL REQUEST
H TO BE ACKNDWLEDGED

Hov DX,CONMAND_PORT § INDICATE THAT THE BUFFER MAY NOW BE

Hov AL,READ_CONPLETE 5 READ BY THE 3274

auT DX, AL

JEST FBA_STATE.F_DEFERRED_ChNCEL ; SHOULD THIS MESSAGE BE
H CANCELLED?

JZ SEND_MESSAGE_S i NO, CONTINUE

CHP FBA_MESSAGE_LEHGTH,0 5 YES, WMAS THE ENTIRE MESSAGE SENI

JRZ SEMND_MESSAGE_5 1 WO, CONTINUE

AND FBA_STATE,NOT (F_READ_PENDING OR F_READ_IN_FROGRESS)

MOV AL,RC_MESSAGE_CANCELLED 3 INDICATE MESSAGE CANCELLED

JHP BIOS_ERROR ; RETURN TO APPLICATION PROGRAM

SEND_MEISSAGE_S:

CALL  WAIT_FOR_READ i WAIT FOR THE 3274 TD START THE NEXT
; READ SEQUENCE OR TO SIGNAL END OF
3 MESSAGE

TEST FBA_PENDING_OP,F_EXECUTE ; IS THIS THE END OF THE
) MESSAGE?

Nz SEMD_MESSAGE_6 ; YES, THE ENTIRE MESSAGE HAS BEEN
i RECEIVED BY THE 3274

1oV HOR_FLAGS,O 5 CLEAR START AND END BLOCK FLAGS
e SEND_MESSAGE_2 i SEND NEXT BLOCK TD THE 3274

SEMD_MESSAGE_b:
LID FBA_STATE,NOT F_READ_PEMDING ; INDICATE THE READ HAS
7 BEEN COMPLETED
P BIOS_EXIT ; RETURN TO CALLER
ASSUME  ES:NOTHING
3 LAIT FOR THE 3274 TD SEND & START OPERATION COMMAND

MATT_FOR_READ FROC NEAR
WAIT_FOR_READ_}:

CHP FBA_PEHDING_OP,0 3 HAS A START OPERATION COMMAND BEEN
H RECEIVED?
Iz WAIT_FOR_READ_1 3 WD, WAIT FOR THE START OP

TEST FBA_PENDING_OP,F_POR 3 HAS A POMER ON RESET RECEIVED?
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Jz WAIT_FOR_KEAD_2 3 HD, CCHTINUE

POWER OM RESEY RECEIVED - Ydi READ SEGUEHCE HAS EEEN CANCELLED

AND FBA_STATE,NOT F_READ_PENDING i READ SEGUENCE IS FINISHE
POP AX T REMOVE RETURN ADDRESS FROH STACK

HoV AL,RC_POMER_ON_RESET ; INDICATE FOMER ON RESET RECEIVED
anp B1OS_ERRDR

_READ_2:

TEST = FBA_PENDING_OP,F_EXECUTE ; MAS AN EXECUTE RECEIVED?

3z WAIT_FOR_READ_3 ; NO, CONTIMUE

EXECUTE RECEIVED - THE EMTIRE MESSAGE HAS BEEN RECEIVED BY
THE 3274

JHP HAIT_FOR_READ_8 ; RETURN TO CALLER

_READ_3:

TEST FBA_PENDING_OP,F_ABORT_E ; WAS AN ABORT TRANSHISSION
H RECEIVED?
Jz WAYT_FOR_READ_% 3 NOD, CONTINUE

ABORT TRANSHMISSION RECEIVED - RESTART THE ENTIRE TRANSHISSION
SEQUENCE

POP AX } REMOVE RETURN ADDRESS FROM THE STACK

JHP RESTART_SEND_1 ; RESTART THE READ SEQUENCE

_READ_4:

TEST ~  FBA_PENDING_OP,F_ABORT_V ; WAS AN ABORT TO LAST VERIFY
;. RECEIVED?

Jz WAIT_FOR_READ_5 ; NO, CONTINUE

ABORT TO LAST VERIFY RECEIVED ~ RETRANSMIT THE ENTIRE MESSAGE

AND FBA_PENDING_DP,NOT F_ABORT_V ; CLEAR START OP STATUS
POP AX 3 REMOVE RETURMH ADDRESS FROM THE STACK
JHp RESTART_SEND_2 ; RETRANSMIT THE MESSAGE

WAIT_FOR_READ_5:

-

TEST FBA_PENDING_OP,F_ERROR ; WAS AN ERROR RECEIVED?
Jz MWAIT_FOR_READ_é i NO, CONTINUE

ERROR RECEIVED ~ INDICATE FROTOCOL VIOLATION FOR THE HESSAGE

AND FBA_STATE,NOT F_READ_PENDING ; READ SEQUENCE IS5 FINISHE
POP AX 3 REMOVE RETURN ADDRESS FROM THE STACK
MOV AL,RC_PROTOCOL_VIOLATION ; INDICATE PROTOCOL VIOLATION

JHP BICS_ERROR 3 ‘RETURN TO APPLICATION PROGRAH

WAIT_FOR_READ_6:

WATT_FOR

WATT_FOR

TEST FBA_PENDING_DP,F_CANCEL ; DID THE USER REQUEST TO CANCE
H THIS HESSAGE
JZ WAIT_FOR_READ_& 3 RO, CONTINUE

THE APPLICATIDH PROGRAM CANCELLED THIS MESSAGE

CLI 3 INSURE NO INTERRUPTS OCCUR WHILE
H CHARGING STATE FLAGS
AHD FBA_PENDING_DP,HOT F_CARCEL 1 INDICATE CANCEL PROCESSED

TEST FBA_SYATE,F_READ_IN_FROGRESS ; IS THE HESSAGE ALREADY
i BEING TRANSHITTED TO THE 32742

Jz WAIT_FOR_READ_7 ; NO, THE MESSAGE CAN BE CANCELLED
CMP FBA_MESSAGE_LEMGTH,0 ; WAS THE WHOLE MESSAGE ALREADY
H SEND TO THE 32742
Jz WAIT_FOR_READ_7 ; YES, THE MESSAGE CAN BE CAMCELLED
OR FBA_STATE,F_DEFERRED_CANCEL } NO, CAN'T CANCEL THE
5TI 7 MESSAGE UNTIL THE ENTIRE MESSAGE RAS
3 BEEN SENT TO THE 3274
JHP WAIT_FDR_READ_1 j WAIT FOR THE NEXT START OPERATION
_READ_7:
210 FLA_CTATELNGT (F_FE2AD_FE:0IN3 GF F_READ_IN_PROZTESE}
; READ SEGUZNCE IS FINISHED
S71 5 ENABLE INTERRUPTS AGLIN
pop AX ; REMOVE RETURN ADDRESS FROM THE STACK
MoV AL,RC_HESSAGE_CANCELLED ; INODICATE MESSAGE CARCELLED
JHP EIOS_ERROR 3 RETURN TO APFLICATIC!H PRCGRAM
_READ_&:
AND FBA_PENDING_OP,NOT F_READ ; YES, CAMN COMPLETE READ
I SEQUENCE
RET ; RETURH TO CALLER

WAIT_FOR_READ ENDP
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i  Procedure Name: CANCEL_MESSAGE *
<. u
d

;% Function: To cancel 2 message waiting to be sent to the II7% L
™ »
E]

H Input: -
i *
Hd {AL) = interrupt vector code *
i »*
3%  Qutput: None *
i *

3i’l“Hlii“ﬂl*ﬂl’ﬁ!lﬁi&b-li*i**ﬁ‘li*hlli“*i*i*l*ﬁ.“&“**I&VI!&**'*¥*N¥*I

CANCEL_MESSAGE:
CALL FIND_VECTOR 3 IDENTIFY WHICH MESSAGE IS BEING
] SPECIFIED
JNC CANCEL_MESSAGE_1 ; VALID IDENTIFIER
JHP BIOS_EXIT 3 ERROR -~ INVALID MESSAGE IDENTIFIER

CANCEL_MESSAGE_1:
TEST FBA_STATE,F_READ_PENDING 3 IS A READ REGUEST PENDING?

Jz CANCEL_MESSAGE_2 ; NO, IGNORE CANCEL REQUEST

cHp DI,FBA_SEND_VECTOR ; 1S THIS MESSAGE STILL BEING SENT?
JNE CANCEL_MESSAGE_2Z ; NO, IT HAS ALREADY SENT TD THE 3274
OR FBA_FENDING_OP,F_CANCEL ; YES, INDICATE THAT THE USER

H WANTS TO CANCEL THE HESSAGE

CANCEL_MESSAGE_2:
JHP BIOS_EXIT 3 RETURN YO CALLER

THCLUDE NDSPAPI3.ASH

JRERENRURFE U B AN RA KR wmr +r s Pay PR R AN AU R N RN AR RN U A RN R R EFEIRFE R o Fr oo h b RN
i

i* Procedure Name: MODIFY_XLAT_IN

R3

;% Function: To medify the inbound keyboard translation table

3

i®  Input:
I
1] (CH) = 3278/3279 relative key number

. (CL)} = 3278/3279 keyboard case

134 (DH) Fersonal Cozputer keyboard scan code or BIOS function coge
iu DL} Personal Computer keyboard case

13

i*  Output:

R

H (AL) = error code if parameters are invalid

3" CF = 0 if parameters are valid

3% 1 if parameters are invalid

3N

;*.flﬂ**ﬂ*ﬂﬂI‘iﬁlil‘l***ﬂﬂH**iHliﬂ***”*“il*ﬂ*ﬂ***&ﬂ“‘%&l“iiiil"ﬁ“*ﬁ‘i‘

MODIFY_XLAT_IN:
CaLL HOD_XLAT_IN } MODIFY KEYBOARD TRAHNSLATION TABLE

Ja MODIFY_XLAT_IN_1

JHP BIOS_EXIT + PARAMETERS WERE VALID
MODIFY_XLAT_IN_1:

JHP BIOS_ERROR ; PARAMETERS WERE INVALID

l**“"“l*iiﬁ*i*iﬁlilll*i“i‘&I“ﬂ****lﬁﬁ*ﬂi*l*‘*I***i&ﬁ"*¥i¥5hiNﬁii&*¥ﬁl

i% Procedure Name: MODIFY_XLAT_OUT

}# Function: To modify the outbound keyboard translation tible

i*  Input:

i

i (CH) = encoded keystroke value

H (DH) = 3278/3279 relative key number
Pw (BL) = 32768/3279 keyboard case

T

3*  Output:

2]

% {AL) = error code if parameiers are invalid
3% CF = 0 if parameters are valid

13 1 if parsmeters are invalid
]

;**““iﬁ“lIli!’ﬁ‘*ii“l*ﬁﬁlﬁii'iﬁiﬁ*li“*ﬂ***i‘*“l*!“*iﬁ**i&ﬁ**i‘kh%h*#‘&i

HODIFY_XLAT_OUT:

CALL  HOD_XLAT_OUT  ; MODIFY KEYBOARD TRANSLATION TABLE

Jc MODIFY_XLAT_DUT_1

JHP B10S_EXIT ; PARAMETERS WERE VALID
MODIFY_XULAT_OUT_1:

P BIOS_ERROR i PARAMETERS WERE INVALIC

5000060 D6 0T 3600 B 06U 036 0 D30 036 DD 00 MO0 O 0000 D0 B IE DI D60 3 D
12
3% Procedure Name: GQUERY_KEYEBOARD_IDENTIFIER
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3% Function: To return the identifier of the current kK2yboard
i translation table

3% Input: None

i

3% Dutput:

I

L BX on steck = keyboard translation table identifier

- % T T T T S T2 2L o Ll

UK 060E06 E0 0E U A B DI 0 K0

QUERY_KEYBOARD_IDENTIFIER:

CaLL GUERY_KEYBOARD_ID ; GET KEYBOARD TRANSLATICH TAELE IO
<M EIOS_EXIT T FLTURN TO CALLER

’Flﬂ*ib#btiiﬁl,abwkv&ﬂldi&“ihiﬁi#?v'v»rb&ihIl“l“lﬂll‘i““!***l“*ﬁ‘h!ﬁhP
I

3% Procedure Hame: FIND_VECTOR

%

t% Function: To find an interrupt vector

i*  Input:

3%

P (AL) = interrupt vector code

T

3 Output:

)

114 {AL) = error code if interrupt vector code is invalid
j1 (DI) = address of interrupt vector

i1 CF = 0 if interrupt vector code iz valid

1A 1 if interrupt vector code is invalid eor the feature
P bus adapter is incperative

113

3 %% o0 460 M » n e epe »

FIND_VECTOR PROC NEAR

TEST FBA_STATE,F_FBA_NOT _OP ; IS THE FEATURE BUS ADAFTER
i OPERATIONAL?
4

Jz FIND_VECTOR_1  YES, CONTINUE

Hov AL,RC_FBA_NOT_OP ; MO, INDICATE FBA IS JINOPERATIVE

JMP FIND_VECTOR_2 ; RETURN TO CALLER
FIND_VECTOR_1:

LEA DI,DATA_XFER_VECTOR ; SET UP PROPER INTERRUPT

OR AL,AL ; VECTCR ADDRESS

Jz FIND_VECTOR_3

LEA DI,SCREEN_CAPTURE_VECTOR

DEC AL

J2 FIND_VECTOR_3

LEA DI, MRAP_TEST_VECTOR

DEC AL

Jz FIND_VECTOR_3

LEA DI,QUERY_STATE_VECTOR

DEC AL

Jz FIND_VECTOR_3

MoV AL,RC_INVALID_VECTOR 3 INVALID INTERRUPT VECTOR CCBE
FIND_VECTOR_Z2:

sTC ; IMJICATE INVALID INTERRUFT VECTOR CODE

FIND_VECTOR_3:
RET

FIND_VECTOR ENDP

NDSP_API ENDP
NDSPBIOS ENDS

END
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APPENDIX D

The 1BM Personal Computer HACRO Assembler PAGE D-1
3278/3279 Attachment BIOS End Label

o000

[+]]:]]

0000

s d N aunuunsin Start of Spocifications W »

[

Hodule Name: NOSPBEND

Descriptive Name: 3278/3279 Attachment BIOS extension end label
Cepyright: IBM Corp 1982

Status: Version 1.00

Function: This label marks the physical end of the 3278/3279
attachment BIOS extension

Hotes:
Dependencies: None
Restrictions: No code or data which is needed by the 3278/3279
\nterrupt handlers may follow this module when
3270ATT is linked together
Mocule Type: Program ’

Processor: Assembler

Entry Point: BIOS_END

e Wr s s we wr we we wh Gt N et W Me ML Wi e I M2 WS me We oW W

Purpose: See function
Linkage: None
Input Parameters: None
Exit Normal: None
Exit Error: None
External References:
Procedure Invoked: Hone
Control Blocks: None
Messages Issued: None

Change Activity: None

e e ws W Ws wr wEomr owr we e e W WS WE W WS WE we e

e nn e nnnnnnannnn End of Specifications # *

HDSPBIDS SEGMENT PUBLIC °"HDSPBIODS®
PUBLIC BICS_END
BIOS_END LABEL BYTE i LAST BYTE 1IN 3278/3279 ATTACHMENT
H BI0S CODE
NDSPBIOS ENDS

END
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APPENDIX E

The IBM Personal Computer HACRD Assenbler PLGE - E-1
327873279 Attachment Initialization

1

0000
0000

0000

r i s W1 WS WL we we we we we we wh wh me wa Wi Wi Me W WI WY We wr mr we WS wh W wE wr wr ws we mi we wa :
- e i s Do wh we W we we W wh P Me WE Wi W Wb NI WS W W We WP e we ws we we W e

KnsRRAnAnnnnrRiknneowns Start of Specifications HPEUARER S Rm R ke n RN
Module Hame: NDSPINIT

Descriptive Hame: 327873279 sttachment initialization

Copyright: IBM Corp 1952

Status: Version 1.00

Function: To iniitizlize the 3278/3279% Attachment Option and the
1278/3279 Attschzent BIDS extension {interrupt handlers)

Hotes:
Dependencies: DOS 1.1 or later
Restrictions: None
Hodule Type: Program
Processor: Assembler
Entry Point: NDSP_INIT
Purpose: See function
Linkage: Call
Input Parsmeters:
(DS) = address of DOS Program Segment Prefix
Exit Normal:

Purpose: To fix the 3278/3279 Attachment interrupt handlers in
storsge &nd return to DOS

Linkage: INT 27H
Output:
{DX) = offset to end of interrupt handler
Exit Error: None
External References:
Procedure Invcked: Hone
Control Blocks:

HDSPOCLS - 3278/327% Attachment Option interfaces
NDSPUSER - 3278/3279 Attachment BIOS extension interfaces

Messages Issued:

1901 - 3278 adapter nmot operational.

1902 - 3276 keyboard not attached - typeuriter sssumed.

1903 - 3278 keyboard not supported by the specified language -
4ypewriter assumed.

1904 - 3278 adopter failure - cannot communicate with host
sysiem.

Change Activity: Hone

HUFRNENBRA R wnr*uuE>r End oOf Specifica(inns I N U DEIEIIEN

SUBTTL HWORK AREAS

i INCLUDE NDSFDCLS.ASH
3 INCLUDE WOSPUSER.ASH
JLIST

;l*li!llﬂ*l**DK&!*!K*&**ﬂﬁ“I**&*+‘¥**i&&l*ﬂ*i¥*¥**&ﬁkl&ﬁ¥¥i¥'¥*"'“Vlti

I
} q
P* IBM PERSONAL COMPUTER DOS PROGRAM SEGMENT FREFIX
]

;%ﬁlilkl"i*iliﬂiil ﬁ}’***iii&ﬂll&&ii**‘*****‘*ﬂﬂk’%hi¥fih%kﬁw'}“i IR 22 122

PSP SEGMENT AT 0

INTZO LABEL BYTE ; INT 20H INSTRUCTION (USER TO RETURN

H 70 DOS)
PSP ENDS
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112
113
114
115
116
117
118
nes
120
121
12z
123
124
125
126
i27
128
129
130
131
132
133
136
135
136
137
138
139
140
141
142
143
144
145
Yae
147
148
149
150
151
152
153
154
155
156
157
158
15%
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
17¢
177
178
179
180
181
182
183
184
185
186
187

0000
0072
0072 ??
oQ%0
o050
[0
ogpo
ogpe 12
- 0001 00
= goso
0002
o002 38
19
0DOA 02
o0
0012 71
1%
00lA 02
00
0022 38
6%
002A Q2
00
0032 63
1%
003A 02
oo
00642
004z 38
19
004A 02
0o
a5z 71
19
aps5A  ©2
00
0062 38
6%
006A D2
]
0072 63
19
007A Q2
00
= 000A
= 000D
opaz 31
20
61
72
6F
69
00A6 0D
004 31
20
6B
72

28
19
07
00

50
19
o7
(14

28
64
o1
00

50
18
(14}
oo

28
19
07
0o

50
19
07
00

28
64
01
oo

50
18

00

39
33
64
20
70
6F
oA
39
33
65
69

2B

06

57

0é

2B

52

0B

2B

06

56

06

2B

06

52

oB

30
32
61
6E
65
&E
24
30
32
79
20

123

05

07

CA

a7

o5

07

OF

oC

05

07

04

07

05

07

OF

oc

31
37
70
6F
72
61

32
37
62
6E

1A

0o

14

[+]¢]

68

[:14]

19

00

1A

00

1A

oo

6B

0o

19

0o

20
18
74
74
3]
6C

20
38
6F
&F

a0

00

00

00

[]4]

oo

o0

00

oD

00

o0

oo

00

00

L4

ap

2D
20
65
20
7%
2E

20
20+
61
74

CR EQU 0CH
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B ICTEIE B0 3000 D D6 D D96 36 S D00 98 D0 U 06 3090 28 90 0 3936 06 36 96 31 B Dt 6 36 6 6 0 O 96 360t
1S 2
* DATA AREAS USED BY THE ROM BIOS ROUTINES
T
R . 5 A0 DB A R B R BN MR
ROMOATA SEGHENT AT 4OH
ORG 721
RESET_FLAG DH 7 } MORD=1234H IF KEVBOARD RESET UNDERWAY
ORG 90H

PARMS_6845 DB 64 DUP(?) } CRTC PARAMETERS SET BY MODE COMMARD

ROMDATA ENDS

§ UMK D0 000 36 I 0 260 D0 0 06 9606 00606 006 DD D06 D06 000 0606 0 036 0 30 00600 6
j %

P* OATA AREAS

R

L Y T e L L A LT T 2 ST

INITDATA SEGMENT 'NDSPINIT®

KB_ID DB ? 3 KEYBOARD IDENTIFIER

STATUS DB Q i STATUS BITS

ST_FBA_NOT_OP EQU 80H H FEATURE BUS ADAPTER NOT OPERATIOHAL

H 6045 CFY CONTRDLLER PARAHETERS FOR 3278 DISPLAY

PARMS_T274 LLEEL BYTE
on 38H,286H,2BH, 05H, 1AH,00H, 1SH,19H 3 40x25 TEXT KHODE
o1t B D2H,07H,06H,07H,00H,00H,00H,00H
03 71H,50H,57H, 0AH, 1AH, 00H,19H,19H ; 80x25 TEXT MODE
3] 02H,D7H,06H,07H,00H,00H,00H,00H
§-) 3E24,28H,2BH,054,6BH, D0H, 64H,64H §; GRAFHICS MODE
¢} C2H,D1H,06H,07H,00H, 00K, 00H,00H
DB 63H,50H,52H,0FH, 194, D00H, 19H,16H i £0x25 MONOCHROME
jo}:] 02H,0DH,OBH,0CH,00H,00H,00H,00H

H 6845 CRT CONTROULLER PARAHETERS FOR 3279 DISPLAY

FLRNS_SL77 LABSL BYTE

T oo 38H, 26H2BH, O5H, 1AH, 1310, 354, 15H 5 40x25 TEXT hClE
[+:] 02H,07H,06H,07H, 00K, 00H,00H, COH
32 71H,50H,56H,0AH, 1AH, 00H, 1§H, 194 ; BOx25 TEXT NOOL
[3]:] 02H,07H,06H,07H, 004, 00H,00H,00H
08 38H,28H,2BH, 05H 6BH, 00H, 64H,64H § GRAPHICS HODE
9 D2H,01H,06H,07H,00H,00H, 004,004
o8 63H,50H,52H4,0FH,19H,00H,19H,18H ; 80x25 MONDCHROME
DB 02H, 0DH , OBH, OCH, 00H, 0OH, 00H, DOH
H ERRCR MESSAGES
LF EQU 0AH LINE FEED CHARACTER

CARRIAGE RETURN CHARACTER

MSG_ADAPTER_NOT_OP 0B ‘1901 - 3278 adapter not operational.’

DB CR,LF,*'$'

MSG_HO_KEYBOARD pB  '1902 - 3278 keyboard not attached’



188
189
190
191
192
193
194
185
196
197
198
199
200
201
202
203
209
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
2e3
L26
225
226
227
228
229
230
231
232
233
236
235
236
237
238
239
2490
241
242
243
24%
245
2ab
247
248
249
250
251
2be
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
266
269
270
271
272
273
274
275
276
277

20
68
00CA 20
65
72
6D
00E0 €D
0023 31
20
6B
72
20
72
79
0109 74
65
64
75
O11F 20
65
72
6D
0135 ©OD
0138 31
20
61
72
75
63
20
0150 63
69
77
&F
73
0174 ©D
0170
oooo
060090
00490
0000
0000
0000
0000
cooD
= 0001
gooo
0000
aoan

61
65
a2
77
20
&5
oA
39
33
65
64
73
74
20
68
é3
20
61
2D
77
20
65
0OA
39
33
66
20
72
61

6F
63
69
73
74
0A

20

74
64
20
72
61
64
24
30
32
79
20
75
65

65
69
6C
67
20
72
61
64
24
30
32
61
66
65
6E

6D
61
74
74
45
24

125

74

74
69
73
2E

33
37
62
6E
70
64

20
66
6}
65
7%
69
73
2E

34
37
70
61
20
6E

[30]
74
68

6D

L}

7%
74
73

20
38
6F
6F
70
20

73
69
&6E

79
74
73

20
38
7%
69
2D
&F

75
65
20
73
2E

63

70
65
75

2D
20
61
74
&F
62

70
65
67

70
55
75

20
20
65
6C
20
74

(.13
20
68
79

4,641,262
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pB ' - typewriter assumed.

DB CR,LF,'$"
1MSG_INVALID_KEYBOARD DB ‘1903 - 3278 keyboard not supported ty

.

P8 *the specified language’

p8 ' - typewriter assumed.’
DB CR,LF,'$'
HSE_FBA_NOT_OP DB '1904 - 327& adapter failure - canmot *

DB ‘communicate with host system.’

08 CR.LF.'S‘

INITODATA ENDS

L XS 1)
»

;l*ﬁtilVI*!ld.hl‘**l'dwP°ﬁq“ov&a45%wbii’ﬂl*lﬂﬂﬁ*ﬂ“*!l&“ﬁ!il‘h&ll“"

P %

P STACK AREA USED BY THITIALIZATION ROUTINE s
. % .
; ey

;*!*U"ﬂ’V*U“’ﬂ‘**#“’ﬂ‘“".‘ﬂ*!ﬂ*lﬁ'*“!l!*“*l’**l““"“ﬂlﬂ““I."“.“

INITSTCK SEGMENT PARA STACK *STACK’
DK 32 DUPLY)

INITSTCK ENDS

2l e STl 2 LS ad
[
»
»
» 3 »* AP HRRA D

;ﬂiili‘il*iﬂ'i‘lﬂ!llll-w-

P%

3 OATA AREAS WITHIN OTHER MODULES
]

NDSPBIOS SEGHMENT PUBLIC 'MNDSPBIDS' 3 3276/3279 ATTACHMENT BIOS CODE
EXTRN  NDSP_COPYRIGHT:BYTE 3 COPYRIGHT NOTICE N
EXTRN  NDSP_INT:FAR i INTERRUPT HANDLER FOR 3278/3279
H ADAPTER
EXTRHN NDSP_API:FAR 3 INTERRUPT HANDLER FOR 3278/3279
i INTERFACE SOFTWARE INTERRUPTS
H

EXTRH BIOS_END:FAR END OF 3278/3279 ATTACHHMENT BIOS

NDSPBIOS ENDS
BIOSDATA GROUP BIOSDATA_KEYBOARD.BIOSDATA_FBA

BIDSDATA_KEYBDARD  SEGHENT PUBLIC 'HDSPEIOS® 3 KEYBOARD BIDS DATA AREAS
EXTRN  XLAT_TABLES:BYTE ; KEYBOARD TRANSLATION TASLE
EXTRH XLAT_TABLES _ERD:BYTE ; END OF KEYBOARD TRANSLATION TABLE

BIDSDATA_KEYBOARD _ENDS
BIOSDATA_FBA SEGMENT PUBLIC 'NDSPBIDS' ; FEATURE BUS ADAPTER DATA AREAS

EXTRH FBA_STATE:BYTE i FEATURE BUS ADAPTER STATE
F_FBA_ROT_OP EGU OI1H H FEATURE BUS ADAFTER NOT OPERATIDNAL

BIOSDATA_FBA EHDS
TABLES SEGMENT PUBLIC ‘'TABLES' 3 KEYBOARD TRANSLATION TABLES
EXTRN  XLAT_TABLES_PTR:WORD 3 ARRAY OF POINTERS T0 TRANSLATION

i TABLES
EXTRHN RPG_TABLE:WORD TRANSLATION TABLE UPDATES FOR AN RPQ

TABLES ENIS

SUBTTL Initialize the 3278/3279 Attachment



278
279
2e0
2681
282
263
B4
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
101
102
303
304
305
306
307
108
309
310
311

312
313
314
315
316
317
118
319
320
321

322
323
324
325
326
327
38
329
330
33
332
333
334
335
336
337
338
339
340
341
342
343
364
345
46
347
348
349
350
3151
sz
353
354
355
356
357
358
359
360
361

362
363
364
365
366
367
368
369
370

o000

@000

0000
0003
0006

0009
6ooC
CDAE
0011
0014

8017
0017
ools

6019

0019

0019
0DlA

Q0IF
oczo
ooe2

o023
0026
goze
0024
goaC
002E
0032

0033

0034

0035

EB
EB
E8

EB
72
ES
E8
E8

5A
ce

L]

Cé

1E
33
52

BA
;19
2B
el
D3
81
52

127

0019 R
0035 R
00Cé R

0040 R
09

OI0E R
Dl6E R
D166 R

06 0001 R 27
D2

-~ £
D8
Do
04
E2
C2 o000 £

4,641,262
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HDSPINIT SEGHENT 'HOSPINIT'

;iﬂ"’ﬂ“ilﬂi*'lﬂﬂﬁﬂlﬁi!&*ﬂhﬁlll“i‘lﬂﬂ.'“"“'iﬂ!-'ﬂﬁlﬂﬂ"lﬂil.'ﬁﬂ'ﬁ.ﬂ‘
1]

i%* Procedure Name: HDSP_INIT

i

i# Function: To initislize the 3278/3279 Attachment Option and

1% interrupt handlers

3%

3% Input:

i

1] (€S) = address of HOSPINIT segment

i (DS) = address of DDS Program Segment Prefix
1]

% Output:

P

i {DX) = offset to end of interrupt handler code
3%

N ey R » ™ P 2
H L2222 2 L] * »

NDSP_INIT PROC FAR

ASSUME CS:NDSPINIT

CALL SETUP_EXIT } SET UP FOR RETURN TO DOS
CALL INIT_VECTORS ; INITIALIZE INTERRUPT VECTORS
CALL INIT_6845 3 INITIALIZE THE PARAMETERS FOR THE 68

H DISPLAY PROCESSOR
CALL BASIC_ASSURANCE_TEST ; TEST 327873279 ADAPTER

Jc INIT_1 ; ADAPTER IS NOT INSTALLED
CALL INIT_ADAPTER ; INITIALIZE 3278/3279 ADAPTER
CALL INIT_XLAT ; INTIIALIZE KEYBOARD TRAMSLATION TABL
CALL EMABLE_INTERRUPT ; EMABLE INTERRUPTS FROM THE 3278
i ADAPTER
3 RETURN TO DOS AND LEAVE THE INTERRUPT HANDLER RESIDENT
INIT_1:
POP oX RETRIEVE END OF PROGRAM DFFSET

H
RET 3 RETURN TO DOS
HOSP_TIHIT ERDP

SUATTL Set up for the return to DOS

;Il'ﬂli&.lb“‘ibdiblbvih&dv&db-ldbﬂﬁl—oﬂoBi’!*ll"“lﬁflliilll!!I‘*i“l‘ﬁﬂ.

i »
i*  Procedure Hame: SETUP_EXIT »
Hd »
t* Function: To set up for the exit from the initialization routine »
13 back to DOS *
5 .
3% Input: 'y
3% *
3% {DS} = address of Program Segment Prefix A
¥ *
i% Dutput: L]
1S g »
Fad return instruction in the PSP set to INT 27H 4
H g address of return instruction put on the stack i
i* offset of end of interrupt handler code put on the stack 4
P >
T 96 6D D 36 9636 26 2 3¢ B ¢ 3 - 3 3 L 2.2 EXZ 222 L] »* *
SETUP_EXIT PROC NEAR

ASSUME DS:PSP

POP BX } SAVE SUBROUTINE RETURN ADDRESS

Hov INTZD+1,27H + CHANGE RETURN INSTRUCTION TO INT 27H

FUSH ns ; FUT ADCRESS OF INT 27H INSTRUCTION

XOR oX,0x H ON STACH

PUSH DX

MOV DX,SEG BIDS_END ; PUT CFFSET 70 END OF INTERRUPT HANDLEF

MOV AX, DS H Oi! STACK

sUB DX, AX

MoV CL,%

SAL Dx,CL

ADD DX,0FFSET BIOS_END

PUSH DX

PUSH BX FUT SUBROUTINE RETURN ADDRESS BACK

i
H ON STACK
i

RET RETURN TO MATNLINE ROUTINE

ASSUHE DS:NOTHING
SETUP_EXIT EHDP

SUBTTL Initialize 3278/3079 Attschment interrupt vectors



371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
3n8
189
390
391
392
3193
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
41z
413
414
415
416
417
418
419
420
421
4z2
423
424
425
426
427
“28
42%
430
431
432
433
434
435
436
437
438
439

44l
442
463
444
445
4646
447
448
4649
450
451
452
453
456
455
456
457
458
459
460
YS!
462
463
G4
468

0035

0035
0038
003A

03D
003F
on4l

0043

0046
0048
000A

004C

004D

004D

004D
0050

0052
0055

0056
0059
DOSA
005C

005E
0061

D063
0066
o]l %3

0069
006B
oosD
0070
0071

0073
0076
0079

0078
007E
oosl

BA
8E
BA

BO
B4
ce

BA

80
B4
co

c3

BA
8E

BA
EC

BA
EC
3C
74

BA
8E

BA
BO
EE

33
8B
B9
FC

129

- R
DA
0000 E

04
25
21
0000 E
50

25
21

——-- R
DA

03ES

03E4

FF
2E

- R
c2

D3ESG
oc

co
F8
0080

F3/ AB

B8
E8
72

B8
E8
72

OGFF
0098 R
[J3

FFOT
0098 R
o7
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;u‘#ﬁn*-h—alhiilihb'ly&ﬂli>¥bqv¢‘o'u:.»iSviiiihdbili‘n,idﬁ&lbii&i-‘blill
- M
H
;%  Procedure Name: IMIT_VECTORS *
A *
i* Function: To initialize the interrupt vectors used by the #
P% 1278/3279 Attachment interrupt handlers "
1] *
3%  Input: HNone *
3 *
3% Output: *
o *
EAd interrupt vector 0A initialized for NDSP_IHT *
P interrupt vector 50 initialized for NOSP_API ¥
™ »
; 23 22 'S 22 L2 » “%“'*.llll**l‘ﬁ**‘*“"l!l‘"ﬁ*"
INIT_VECTORS PROC NEAR
MoV DX,NDSPBIODS ; PICK UP AUDRESS OF BI10OS CODE SEGHENT
MoV DS, DX
HOV DX,DFFSET NDSP_INT ; PICK UP ADDRESS OF HARODWARE
H INTERRUPT HANDLER
Hov AL, COAH 5 INITIALIZE INTERRUPT VECTOR OA
HOV AH, 25H
INT 21H
MOV DX,OFFSET NOSP_API ; PICK UP ADDRESS OF SOFTWARE
H INTERRUPT HANDLER
Hov AL,NDSP_INT_CODE ; INITIALIZE INTERRUPY VECTOR
HMov AH, 25H
INT 21H
RET 3 RETURH TO MAINLINE ROUTINE
INIT_VECTORS ENDP
;!ﬁi'&’le--h-vhbiwuﬂdtikbnr'Ri.o-iﬁibi&hlthi‘h&l*.llﬂﬂ&‘-&ik'ﬂh%-"hubt&‘
I
3% Procedure Name: BASIC_ASSURANCE_TESY
3
3% Function: To verify that the 3278/3279 Attachment Cption is
i% operational
3%
i* Input: Hone
1
i®  Output:
R
] CF = 0 if the 3278/3279% adapter is installed
4y 1 if the 3278/3279% adspter is not installed
[ F_FBA_NOT_OP = 1 if the 3278/3279 adapter is installed and
3% the feature bus interface is not operational
13
3 R IEIE 22N W 2T 3 IRV TR TRV 3 » 3 36 36 96 336 Bt TYITEE RS LS L L L]
BASIC_ASSURANCE_TEST PROC NEAR
ASSUME DS:INITDATA s ESTABLISH ADDRESSABILITY TO DATA ARE/
oy DX, INITDATA
Hov DS,DX
MOV DX,START_OP_MOD ; CLEAR THE START DPERATION MODIFIER
I AL,DX 1 REGISTER TO INSURE THAT THE ADAPTEF
3 STATUS CANNOT BE FF
ate)y DX,STATUS_PORT ; READ THE ADAPTER STATUS - FF INDICATE
I AL,DX H THAT THE ADAPTER IS HROT INSTALLED
cHP AL, COFFH
JE BAT_2

TEST THE MEMORY DH THE 3278/3279 ADAPTER

ASSUME ES:FBA_BUFFER 3 ESTABLISH ADDRESSABILITY TO FEATURE
KOV DX.FBA_BUFFER 3 BUS ADAPTER BUFFER

ROV ES,DX

MOV DX,COMHAND_PORT ; INDICATE THE ADAPTER 1S ROT i

MoV AL,RESET_IPL_COMPLETE ; INITIALIZED SO MWE CAM ACCESS T
ouT DX,AL H FBA BUFFER

NOR LR AX 3 INITIALIZE THE FBA BUFFER TO AtlL ZERC
Hov DI, X

1oV CX,{SIZE_FBA_BUFFER)/2

cu

RCF STOSH

IV AX,G00FFH i TEST EACH BYTE FOR DO AND RESET THE
catt TEST_RAM H BYTE TO FF

J2 BAT_1 ; MEMORY TEST FAILED

Hov AX, OFFOOH 4 TEST EACH BYTE FOR FF AND RESET THE
CAtL TEST_RAH 5 BYTE TO 040

JC BAT_1 3 MEMORY TEST FAILED



“o6
467
“68
a6
470
471
472
473
474
475
476
477
478
479
48

asl

4e3
B4
48s
age
87
qss
489
450
491
492
493
49
495
496
497
498
499
seo
501
502
503
506
505
506
507
508
509
510
s11
512
513
5164
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
536
535
536
537
538
539
540
541
542
5643
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558

0083
0085
0088

0084
OO8A
0088

008C
008C
°0%0

0093

0098
0097

0098
0098
0094

009D
005D
00AQ
00A2
BOA3
OOAS
00AS

00A7
DO0A7
D0AB
ODAE
00Bl1
00B2
0083
0083
0083
00B6
0088
00BC
00C0

oocs
00Cé

ooCé

00Cé

00Cé

ooCce

aoce

00CE

131

33 Co
E8 0098 R
72 00

F&
c3

80 16 0082 R
E8 022F R

E& 00B3 R

F®
C3

33 FF
B9 0100

2&6: 3A 25
75 05

AA

E2 F8

F8&

c3

8D 16 0138 R
EB 022F R
E8 0DB3 R

Fe
c3

BA ---- R
8E C2
8D 3E 0000 E

26: 80 0D 01
80 DE 0DOI R 80

c3

BA ---- R
8E DA

BA -—— R
8E C2

OO0OO0O000CO000NNOO00DNONNOAN00000NO00NO0NNO0N
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> 0OR AX . AX 5 TEST EACH BYTE FOR 00 ARD LEAVE THE
CatyL TEST_RAM H HEMORY CLEARED TO ZEROS
T EAT_1 3 MENDRY TEST FAILED
BAT_1:
cLe 3 INDICATE ADAPTER IS INSTALLED
RET 3 RETURN TO MAINLINE ROUTINE
BAT_2:
LEA DX,MSG_AUAPTER_NOT_OF ; IHFORM THE USER THAT THE

CaLl INTORM_OPERATOR ; ADAPTER 15 NOT IHSTALLED

IKDICATE THE FEATURE BUS ADAPTER

CALL  FRA_NDT_OP ;
i IS NOT DPERATIOMAL

£TC i INDICATE ADAPTER IS HOT INSTALLED

RET 5 FLTURH TO MAINLINE FOUTINE
TEST_RAM PROC HEAR

XOR 01,01 ; START AT BEGINNING OF BUFFER

MoV CX,SIZE_FBA_BUFFER ; SCAN ALL BYTES IN THE BUFFER
TEST_RAM_L:

cHP AH,BYTE PTR ES:10I) ; IS THIS BYTE CORREZT?

JNE TEST_RAM_2 i HO, MEMORY TEST FAILED

$T0SB i YES, REPLACE IT WITH THE HEW VALUE

LOOP  TEST_RAM_} ; LCOP UNTIL ENTIRE BUFFER IS TESTED

cLe ; INDICATE MEMORY TEST SUCCEEDED

RET i PETURN TO CALLER
TEST_RAM_2:

LEA DX,HMSG_FBA_NOT_OF ; INFORM USER THAT THE FEATURE

CALL INFORM_OFERATOR ; BUS ADAPTER IS NOT OPERATIONAL

INDICATE FEATURE BUS ADAPTER IS
NOT OPERATIDNAL

CALL FBA_NOT_oP

INDICATE MEMORY TEST FAILED
RETURN YO CALLER

STC
RET
TEST_RAM ENDP

FBA_NOT_OP PROC NEAR

HOV DX,BIOSDATA | ESTABLISH AUDDRESSABILITY TO FBA

Hov ES,DX H STATE FLAGS

LEA DI,BIOSOATA:FEA_STATE

ORr BYTE PTR ES:{DI},F_FBA_NOT_OP ; INDICATE THAT THE

OR STATUS,ST_FBA_MOT_CP ; FEATURE BUS ADAFTER IS NOT
i HORKING

RET 3 RETURN TO CALLER

- FBA_NOT_OP- EHNDP

ASSUME DS:NOTHING,ES:NOTHING
BASIC_ASSURANCE_TEST ENDP

INCLUDE NDSPINIZ.ASHM
SUBTTL Initialize 6845 Parameters

Ry e R e 2 T R T L E e S T S RS Rt R DL S LR At b bbbl hod Al ]

i% Procedure Name: IRIT_6845

i* Function: To modify the 6845 displsy processor parameters so the

} % Personal Computer screen image is correct on both the
P 3278 and 3279 display statiens

%

H Input:

3

P 31278/3279 adapter stztus flag indicating wheither the display
P station is a 3278 or a 327%

%

L

% Dutput:

A .
P interrupt vector 1D changed to point to the parameter area

g used by the MODE command, which is initialized with the

P proper set of parameters for this display station

%

O o - R RN AN

INIT_6845 PROC NEAR

ASSUME DS:INITDATA,ES:ROMDATA

MOV OX.INITDATA i PICK UP ADDRESS OF WORK AREA SEGMENT
HOV D0S.0X
MOV DX,RCHDATA i PICK UP ADDRESS OF ROM WCRK AREA
3 SEGHENT
MOV ES,DX



559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
S74
575
576
577
578
57%
580
581
582
583
584
585
586
587
588
589
590
551
552
593
5964

0000
0003

00Dy
ooD8

ooDA
ooDC

- GOED

00EQ
OCOES
00E8
COES

coEe
00ED
DOEF
DOF4
O0F6
OOF8

QCFA
0OFC
ODFE
0100

0102
0105
0107
0104

010D

030E

DIOE

O10E
0111

0113
01l¢é
0118

0119
0118

011C
O11F
0121

0122
0125
0127

01c8
012B
g12C
012E

0131
0134
0136

0137
0137
0134
0613B
013&
013F
0141

133

BA O3E4
EC

8D 36 00OB2 R
AB 20

75 04
2D 36 D042 R

26: 8D 3E 0090 R

B89 0020
FC
F3/ AS

8C Cc2
8E DA

26: 8D 16 DO%0 R

B0 1D
B4 25
co 21

B4 OF
CcD 1o
32 E4
st

B8 --— E
8E DB

BA 0000 E
E8 O022F R

c3

BA ---- R
8E DA

BA 03EG
BO OE
EE

B0 0A
EE

BA 03E3
BO 94
EE

BA C3E2
80 40
EE

BA 03EC
EC

24 OF

A2 DOOO R

BA O03E3
BO B4
EE

BA O3EOD
EC

BA& D3E4
EC

Ag 01
75 F4

(o] (g}
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134
Hov DX,STATUS_FORT ; READ ADAPTER STATUS
M AL,DX
LEA SI,PARMS_3278 ; POINT TO PROPER SET OF 6845
;  PARAMETERS
TEST  AL,ST_3278
JNZ MOV_6845
LEA SI,PARMS_3279
MDV_6845:
LEA DI.PARMS_6845  ; MOVE PARAMETERS TO BIOS DATA AREA
MoV CX,32
cLD
REP HOVSH
HOV DX, ES i FOINT INTERRUPT VECTOR 1D TO THE
Hov DS,0X ;  NEW VIDEO PARAHETERS
LEA DX, PARMS_6845
Hov AL,1DH
Hov AH,25H
INT 21H
Hov AH,15 } GET CURRENT CRTC MODE
INT 10H
XOR AH, AR ; REINITIALIZE THE 6845 WITH THE NEM
heirs 10H H PARAMETERS WITHOUT CHAHGIMNG HODES
MoV AX,SEG NDS®_COPYRIGHT 5 DISPLAY THE COPYRIGHT MESSAGE
MOV DS, AX
HOV DX,OFFSET HDSP_COPYRIGHT

CALL INFORM_OPERATOR

RET 3 RETURN TO MAINLINE ROUTINE
ASSUME DS:HOTHING,ES:HDOTHING

INIT_6B45 EHDP

SUBTTL Initializz 3078/2279 Attachment Option

;.-ﬁhi.hihﬁ.&lhi‘llﬂ&-'dv'r'QvIwv'tQi.&l’iﬁh“ﬂ"""i‘h*ﬁln FETRT TR 2 S 24
i

1%  Procedure Hame: INIT_ADAPTER

133

H Function: To initialize the 327673279 Aitachment Onticn

3% Input: Hone
% Dutput:

i% KB_ID = 3278/3279 keyboard identifier
H 327873279 adspier initialized

$ LT L1 *H®
INIT_ADAPTER PROC WEAR

ASSUME DS:INITDATA

rov DX, INITDATA ; PICK UP ADDRESS DF DATA SEGMENT
MOV 0S,0X
MoV DX,COMMAND_PORT } RESET THE 3278/3279 ADAPTER
MOV AL,RESET_ADAPTER
ouT DX»AL
HoV AL,DISABLE_NDS ; DISABLE THE 3278/3279 DISPLAY
ouT DX, AL 5 INTERFACE
Hov DX, CHD_8255 ; INITIALIZE THE 8255:
MOV AL, G4H 5 PORT A = HMODE 0 IMPUT
ouT DX, AL ;  PORT B = MODE 1 OUTPUT

5 PORT C = HODE © OUTPUT
HOV DX, KB_CTL ; SELECT KEYBOARD IDENTIFIER TO BF RFAD
MOV AL, SELECT_ID
ouT OX. AL -
Hov DX.NDS_KB_IN ; READ KEYBOARD IDENTIFIER
IN AL,DX
AND AL, OFH
MoV KB_ID,AL
HOV DX, CliD_8255 3 INITIALIZE THE 8255:
HoV AL,0B4H 3 PORT A = MODE 1 INPUT
ouT DX, AL ; PGRT B = MODE 1 OUTPUT

H =

PORT C HODE 1 QUTPUT

INIT_ADAPTER_1:

Hov DX,1DS_KB_IN 3 FLUSH 3278/3279 KEYBOARD INPUT
N AL,DX i BUFFER

MoV D3, S14TUS_PORT

bl AL,D:.

TEST  AL,S"_KB_IN

JNZ INIT_ADAPTER_1



653
654
655
656
657
658
€S9
€60
661
s62
663
664
665
666
667
668
669
£70
671
672
673
674
675
676
€77
678
679
680
681
682
683
664
(3233
686
687
688
689
690
691
692
693
694
€95
696
697
658
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
738
740
741
742
743
744
745
766

0143
D146
0148

0149
014B

al4C
014F
0151

0152
0154

0155
0158

0159
015C
015€
O1SF
0161
0163

0165

[ 3Y-1)

0166

D166
D169

016A
Q16C

a16D

016K

0l6E

O16E
0171

0173
0176
0178

9174
017E

BA
EOD
EE

BO
EE

BA
BO
EE

BC
EE

BA
(4

BA
Bo
EE

B&
80
cD

c3

BA
EC

26
EE

c3

BA
8E

AQ
3iC
75

8D
E8
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Q3E3
03

o9

D3E%
08

0o
03E5

03E4
0B

o0
0l
50

0021

FB

---- R
oA

0000 R
oF
0%

16 O0A9 R
022F R
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Hov DX,CifD_8255

MoV AL,YIT_CBF ; INDICATE WD OUTPUT CHARACTER AVAILABL
outT DX, AL 3 TD 3278/3279

MOV ALLSET_INTE_&  ; EMRBLE 3278/3279 KEVEDARD DATA

ouT DX\ /L 5 AVAILABLE INTERRUPT

MoV DX,COMMAND_FORT ; TURN OFF 3278/3279 KEYBOARD CLICKER
Hov AL,CLICK_OFF

ouT DX, AL

mov AL.SERILL_INT_OFF ; RESET SERIAL PORT INTERRUPT FLAG
ouT DXoAL

Hov DX,START_OP_HOD ; FLUSH START OP MODIFIER

IN AL,DX

NoY DX,C'“‘(VJ_VDQT _

1oV AL ENAELE_FOS 3 ENMABLE THE 3278/3279 DIZPLAY THTERFAC
out DX, AL

MOV IH,FUNC_SET_MGDE § PUT THE TERMINAL TI70 PO MODZ

MOV AL.SET_MODE_FC

INT NDSP_INT_CODE

RET ; RETURN TO MAINLINE ROUTINE

ASSUME  DS:NOTHING

INIT_ADAPTER ENDP i
SUBTTL Enable interrupts {rom the 3278/3279 Attachment Option

;!hdﬂi&qi'&vv--w--~'-uihihquhi-i¥il¢li&-hh‘nﬂdini‘hi&!i-hﬁhiaibwn*lllii
3w

i% Procedure Name: ENABLE_INTERRUPT

3

;# Function: Enzble the harduware interrupt generated by the
g 307673279 adapter

3

i*  Input: Hone

3% Qutput:

114 hardware interrupt level 2 enabled in the 8259 interriupt
i controller

IR IR 2 R 2R A

§ WM * J ‘““‘l“illil*ﬁ'“ﬂﬂ"li"l'DI“*F“I.!K*'U"&*I&*!I

ENABLE_INTERRUPT PROC NEAR

Hov DX, IMR_8259 ; READ THE CURRENT INTERRUPT MASK
IN AL,DX 1 REGISTER VALUE

AND AL, OFBH 3 ENABLE HARDWARE INTERRUPT LEVEL 2
out DX, AL

RET ; RETURN TO MAINLIHE ROUTINE

ENABLE_INTERRUPT ENDP

SUBTTL Initialize the 3278/3279 keyboard translation tables

T e e R e SR LI LTS DL 2 S L LIS il gttt dolahiaololoiolel
I

;% Procedure Name: INIT_XLAT

I

;% Function: To select the proper keyboard transiation table for
g use by the 327873279 keyboard input routine

3%

t

i% Input:

B0

P KB_ID = 3278/3279 Keyboard identifier

% XLAT_TABLES_PTR = pointers to keyboard translation tables
3

3% Output:

T*

i XLAT_TABLES = copy of proper translation tables

3

'“‘ﬂ‘l'ﬂ'**“ﬁﬂ***'i*"ﬁ*l““**ﬂﬂlﬁl%"‘w‘ 3¢ 3¢ » » 36 3636 34 3 36 7 36 36

INIT_XLAT PROC NEAR

ASSUME DS:INITDATA
Hov DX, INITDATA ; PICK UP ADDRESS OF DATA SEGMENT
HOV DS,DX

MOV AL,KB_ID ; PICK UP KEYBOARD IDENTIFIER
CHP AL,15 5 IS THERE A KEYBOARD ATTACHED?
JNE INIT_XLAT_1 i YES, USE TH1S KEYBOARD

LEA DX,MSE_NO_KEYBOARD i INFORM THE USER THAT THERE
CaLL INFORM_OPERATOR IS HO KEYBDARD ATTACHED
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137 138
7647 0181 BO OF c MoV AL, 1S ; USE THE DEFAULT KEYBOARD
748 [
769 0183 € INIT_XLAT_1:
750 c ASSUME DS:TABLES,ES:BIDSDATA
751 0183 BA ---- R c MoV DX, TABLES ; PICK UP ADDRESS OF TRANSLATION TABLES
752 0166 B8E DA [ (1 0S,DX i SEGMENT
753 [
754 0188 BA =--—= R [ HOV DX,BIOSDATA ; PICK UP ADDRESS OF BIDS DATA SEGHMENT
755 0168 BE C2 [ Hov ES,0X
756 c
757 6180 DO EO [ SAL ALyl 5 AX = B¥KEYBDARD IDENTIFIER
758 018F DO ED [ SAL Alsl
759 0191 DO ED c SAL AL,1
760 0193 32 E4 c XOR EH 4 AH
761 c
762 0195 8B FO c MoV SI,AX ; PICK UP TRANSLATION TABLE IDENTIFIER
763 0197 &B 84 000D E c MOV AX,XLAT_TABLES_PTRISI)
764 0198 0B CO c OR AXy X ; IS THERE & TRAHMSLATION TABLE FOR THIS
765 c i KEYBOARD TYPE?
766 0190 75 15 c Mz INIT_XLAT_2 i YES, USE THIS KEYBDARD TYPE
767 4
768 019F JE [ PUSH DS ; INFORM THE USER THAT THIS KEYBOARD
769 0lA0 BA --—= R 4 MOV DX, IHITDATA 3 IS5 NOT SUPPORTED
770 01A3  8E DA c MOV DS»DX
771 c ASSUME DS:INITDATA
772 01A5 8D 16 00E3 R c LEA DX,HSG_INVALID_KEYEBOARD
773 01A9 E& 022F R c CALL INFORM_DPERATOR
774 0:4C IF c PoP DS
775 c ASSUME DS:TABLES
776 [
777 0JAD BE 0078 [ MOV SI,15%B 5 USE THE DEFAULT KEYBOLRD TRANSLATION
778 01B0 8B 84 0000 E c Hov £X,XLAT_TABLES_PTR{SI] ; TABLE
779 : c
780 01B4 € INIT_XLAT_2:
781 01B% 26: A3 DODO E c Hov HORD PTR XLAT_TABLES,AX ; SAVE KEYBOARD IDENTIFIER
782 c
783 €183 56 [ FUSH 51 i SAVE TRANSLATION TABLE INDEX ADDRESS
784 c
7865 0187 EE B4 0DOZ E [+ Hov SI,XLAT_TABLES_PTR+2{SI) ; MOVE THE TRANSLATION TABLE
786 0IED 26: 80 3E 0002 E [= LE& DI.XLAT_TABLES+2 ; INTO THE BIDS DATA AREA
787 0lC2 24: ED OE DOOO E [+ LEA CX,XUAT_TABLES_EHD
788 01C7 2B CF [~ sSuB CX,07
789 0iC9 DI F9 c £eR Cx, 1
750 0iCB FC c cLo
791 0ICC F3/ A5 c REP HOVSH
792 c
793 01CE SE [ POP sI § RETRIEVE TRANSLATION TABLE INIEX
794 0ICF 56 [ PUSH s1
795 0100 8B B4 0004 E [ HOV SI.XLAT_TABLES_PTR+4[SI] ; PICK UP ADDRESS OF FIRST
796 c }  HMODIFICATION TABLE
797 01D4 0B Fb c OR sI,SI + IS THERE A MODIFICATION TABLE?
798 01D6 74 03 c Jz INIT_XLAT_3 ; NO, CONTINUE
799 c
800 01D8 EB8 0203 R c CALL INIT_XLAT_MOD  ; YES, APPLY THE MODIFICATIONS
801 c
802 a1DB C INIT_XLAT_3:
803 0108 5E c POP s1 3 RETRIEVE TRANSLATION TABLE INDEX
&04 91DC 8B B4 D006 E c HOV SI,XLAT_TABLES_PTR+41SI) ; PICK UP ADDRESS OF SECOND
805 c 3 MODIFICATION TABLE
806 O0lED OB Fé c OR SI,SI ; IS THERE A HODIFICATION TABLE?
807 O0lE2 74 03 c Jz INIT_XLAT_& 3 NO, CONTINUE
808 c
809 O0IE4 EB 0203 R [ CALL INIT_XLAT_MOD 1 YES, APPLY THE MODIFICATIONS
810 [+
811 01E7 € INIT_XLAT_ &4:
Ta12 0IE7 8D 36 0000 E c LEA SI,RPQ_TABLE s SEE IF THE RPQ TABLE APPLIES TO THIS
813 D1EB 26: 8B 1E 0000 E c Hov BX,WORD PTR XLAT_TABLES ;  KEYBDARD
814 01FC 3B IC [ cHp BX,WORD PTR [SI)
815 0l1F2 75 OF c JHE INIT_XLAT_S + NO, SKIP THE RFQ TABLE
816 C
817 0IF4 8B 5C 02 [ MoV BX,WORD PTR [S1+2] ; YES, CHAMGE THE TRANSLATICH TABLE
618 DIF7 26: 89 1E 0DOD E C Hov WORD PTR XLAT_TABLES,BX ; IDENTIFIER TO THE RFQ TABLE
819 c ; IDENTIFIER
820 [
821 01FC 83 C6 04 c ADD SI,6 ; POINT TO START OF RPG HODIFICATIONS
822 C1FF E& 0203 R c CALL INIT_XLAT_MOD 5 APPLY THE MODIFICATIONS
823 c .
824 0202 C INIT_XLAT_S:
825 0202 C3 c TS ; RETURH TO MAINLINE ROUTINE
826 4
827 c ASSUME DS :NOTHING,ES:NOTHING
828 c
829 0203 C  INIV_XLAT ENDP
830 [
211 o



832
833
834
835
8§34
837
838
83%
840
84l
B4z
843
8a4
845
84b
B4z
848
849
850
a5}
852
853
854
855
856
a57
asse
859
8460
861
862
863
864
865
866
867
868
869
870
871

-4
873
874
875
876
877
878
a7%9
8690

881

ase
883
as4
885
886
:1:¥s
asa
889
890
891
8s2
893
894
895
856
897
898
8%9
900
901

s02
903
904
05
906
907
908
909
gi0

511

022F
022F
0231

0233
0234

0234

8B
a8
76
aB
B4
co
83
13

83

BA
1=
cA
75
0B
74

B4
Lo}

E3
EB

c3

B4
cp

c3

oc
ce
[1sd
54
07
50
Cé
EE

cé

2C
By
ED
=1
b2z
09

o8
50
Cé
EA

09
21

02

04

01

o3
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i%  Procedure Name: INIT_XLAT_tOD d
Al ’
;% Function: To apply a series of modifications to the keyboard L
i translation tables M
3% »
3% Input: i
3 »
1] {SI} = address of modification table *
;% »
i*  Output: ’
i 3
i translation tables updated *
INIT_XLAT_MOD PROC NEAR
INIT_XLAT_MOD_1: } MODIFY INBOUMD TRANSLATION TABLE

Hov CX,HORD PTR 1SI1]

or CX,CX § IS THIS THE END OF THE TABLE?

JZ INIT_XLAT_MOD_2 i YES. END OF INBOUND XLAT TABLE UFDATE!

oV DX,MORD PTR [SI+2] 3 NO, MAKE THE SPECIFIED CHANGE IN

Hov AH, FUNC_MOD_XLAT_IN THE INBOUND KEYBOARD

INT HOSP_INT_CODE 3 TRANSLATION TABLE

ADD SI,4 s POINT 7O THE NEXT TABLE ENTRY

Jnp INIT_XLAT_MOD_1 3 PROCESS ALL INBOUND TABLE CHARGES
INIT_XLAT_MOD_2:

ADD SI4 { POINT TO FIRST OUTBOUND TABLE ENTRY
INIT_XLAT_MOD_3: ; MODIFY OUTBOUND TRANSLATION TABLE

MOV CH,BYTE PTR [SI]

MOV DX,WORD PTRISI+1}

OR CH,CH ; IS THIS THE END OF THE TABLE?

JNZ INIT_XLAT_MOD_& i NO, CONTINUE

OR DX,0X

JZ INIT_XLAT_HOD_5 ; YES, END OF TRANSLATION TABLE UIDATES
INIT_XLAT_MOD_a:

Hov AH, FUNC_MOD_XLAT_OUT ; MAKE THE SPECIFIED CHANGE IN THE

INT NDSP_IHT_CODE i OUTBOUHD TRAMSLATION TABLE

ADD SI1,3 ; POINT TO THE NEXT TABLE ENTRY

JHp INIT_XLAT_MOD_3 PROCESS ALL OUTBOUND TABLE CHANIES

INIT_XLAT_MOD_5:
RET

INIT_XLAT_HOD ENDP

H

RETURN TD CALLER

SUBTTL Utility Subroutines

A A ls bl hiiIC‘laidﬂ&d‘l*lﬂi*iﬁ'¥¥¥o)'-&IdlﬁlBUF"‘.*!&GH&G‘&'Q@&I»‘N’4“

in

i Procedure Name: INFORM_ODPERATOR

i* Function: To display » message to the system cperator

3% Input:

i .

A (D¥) = address of message
EA]

i* Output:

It

i AH is unpredictable

to be issued

INFORH_OPERATOR PROC HEAR

Hov AK,9
INT 21H
RET

INFORM_QOPERATOR ENDP

NDSPINIT ENDS

END NDSP_INIT

ISSUE THE MESSAGE

RETURN TO CALLER
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APPENDIX F
Personal Computer MACRO Assembler PAGE Foy
United States EBCDIC Keyboard Translation Tables
] RHMXRKEENFKERNNRSENNAX Starl OF Specifications T Tt R A2 L2 S
: ttodule Hame: XULATUSE
; Descriptive Name: United States ERCDIC keyboard translation tables
: Copyright: 1BY Corp 1982
; Status: Version 1.00
: Function: Keyboard translstion tables for the 3278/3279 U.5. EBCDIC
H keyboards
: Hotes:
; Dependencies: None
: Restrictions: None
: Module Type: Program
: Processor: Assembler
; Entry Point: XLAT_TABLES_PTR
: Purpose: Array of pointers to keyboard translation tables
; External References:
; Control Blocks:
; DSPXLAT - translation table values
: Messages Issued: None
; Change Activity: None
: 60000 006 0 U O I I B End Qf Speci{ications 063 D636 D M U D B2 I N
SUBTTL Keyboard Selection Table
i JHZLUDE HDSPXLAT.ASH
LLISY
o000 TABLES SEGMENT PUBLIC "TABLES'
3 » * v 350 36 36 6 9638 D636 - »* % e il s L ad
3
11 KEYBOARD SELECTION TABLE
::lnniuii*xuunn‘nnuuuuauuuuu*&n»u«u&n-u;vas&&*&u&uu‘;nuuuu&a&u‘«u«uunﬁa
PUBLIC XLAT_TABLES_PTR
0000 KLAT_TABLES_FTR LABEL WORD
0000 0000 0000 0000 QOO0 = DM 0DO00H,0,0,0 3 RESERVED
0008 0140 0080 R G5FA R Dl 0140H, TYPEWRITER,APL,0 + APL, WUMERIC LOCK
0010 :?gg 00B0 R DSFA R Du 0150H, TYPEWRITER,,APL,TEXT 3 TEXT, NUMERIC LOCK
0018 g??g ﬁOBD R 07C0 R DH 0114H, TYPEWRITER,R8K1038,0 3 RPQ TYPEWRITER
0020 :gzg 0080 R 0741 R DM 0160K, TYPEWRITER,AS,0 3 TYPEWRITER, ATTRIB SELECT
po28 gggg ons0 R OSFA R DW 0140H, TYPEWRITER; APL,0 3 APL .
0030 g?gg 0080 R OS5FA R OH 6150H, TYPEWRITER,APL,TEXT i TEXT
op3s gsgg 2050 R OS5FA R DW 0170K, TYPEWRITER,APL,AS s APL, ATTRIBUTE SELECTT-
040 gz;; §9oa R OE82 R D 0130H,DATA_ENTRY,KP,0 ; DATA ENTRY 2, NUMERIC LDC
0048 g?gg 0508 R 0000 0000 Du 0120H,DATA_ENTRY, 0,0 ; DATA ENTRY 1, NUMERIC LOC
pps50 0110 DO8SO R 0ODO DOOO oW 0110H, TYPEWRITER,0,0 ;3 TYPEWRITER, NUMERIC LOCK
0058 DOODO 0000 0000 0000 DKW 0000K,0,0.:0 § RESERVED
0060 0130 0908 R OEB2 R DH G130H,DATA_ENTRY,KP,0 3 DATA ENTRY 2
0068 g?:g 0908 R 0000 000D oW 0120H,DATA_ENTRY,0,0 3 DATA ENTRY 1
0070 ©L10 0080 R ©O0C 0000 DU 0110H, TYPEWRITER,0,0 3 TYPEH?;;&:D - DEFAULT 70
0078 €110 0080 R 0000 0000 bW 0110H, TYPEWRITER, 0,0 ; HO $$PEHRITER

INCLUDE USETYP.ASH i TYPEWRITER XLAT TABLE

SUBTTL Typewriter Keyboard



89
90
91
%2
93
54
S5
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
12¢
130
131
132
133
134
135
136
137
138
139
140
14}
142
143
144
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146
147
148
149
150
151
152
153
154
155
156
157
i58
159
160
161
lé2
163
le4
165
166
167
168
169
1706
171
172
173
174
175
176
177
178
179
180
181
182

coso

0080
008A
0094
009E
0DAB
00B2
0OBC
[]:]s1
0000
ooDA
00E4
O0EE
0OFB
o102
oloc
0116
0120

0124

0132
013C
0146
0150
Q154
0164
O16E
0178
o182
018C
0196
C1AD
DlAA
01BY
DiBE
ol1cs
o102

01DC

RQ1ES

ClEE

00
00
(1]
00
(1]
an
(1]
[:11]
(14
0¢
00
0o
o0
on
00
00
80
80
ap
00
1}
00
[+ 1]
13
oo
ap
00
00
oo
oo
80
80
-1
40
40
00

8t
&0
&0
80
80
80
&ao
&80
ap
&0
80O
0o
-1
&0
80
&o
80
80
=14
80
80
80
00
81
0o
80
00
oo
oo
o0
80
80
80
40
40
Q0

00
00
o0
a0

29
04
08
oe
B
|43
]
13
15
18
14
FF
1F
22
24
27
1A
33
20
30
32
35
Fa8
46
oo
37
F2
53
50
Fe
3
q0
42

30
00

29
04
06
0%
oB
13
10
13
15
18
02
EF
IF
22
24
27
1B
34
20
30
32
35
F8
46
a0
37
F2
53
50
F9
i
40
42
8
30
oo

a0
a0
oo
o0

a0
(14
oD
00
oo
oo
00
00
00
o0
ad
(14
00
1]
o0
00
oG
00
0o
0o
ao
op
o0
00
00
00
oo
ap
oo
00
80
80
80
40
40

a0
a0
1]
ap
80
00
80
80
80
a0
o0
[-3v3
80
ag
&80
80
80
&9
-1
80
oo
[14]
a0
oe
00
00
oo
oo
a0
a0
60
80
80
40
40

00
00
40
14
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o2
05
97
0A
ac
OF
11
14
16
19
28
1E
20
23
25
28
1c
2c
2t
31
33
(3]
1C
00
00
F7
Fi
48
B
39
3E
41
43
3ic
3E

2B
05
07
0A
oC
OF
11
14
16
1%
1B
1E
20
23
25
26
1c
2C
2E

33
FO
H
oe
0o
F7
Fé
48
4B
39
3E
41
43
3C
3E

00
00
07
oo

00

LY

00

00

80

eo

00

00

[e]+]

40

0

ol

oo

80

80

oo

80

80

-1

80

&0

80

80

8o

00

&0

oo

40

40

01

0o

80

an

oo

a0

oQ

03
08
oD
12
17
oF
21
26
FE
2F
34
46
4F
52
4D
3F
44

(14}

03
08
oD
12
17
oF
21
26
FE
oF
34
a6
4F
52
4D
3F
44

00

03

ad
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3 Typewriter Keyboard Translation Table

1M

;"ﬁ*'l“alﬁ“i&igﬁiﬁii*ﬁ#ﬁﬂiiﬂﬂiii.ﬂﬁ*“ﬂii‘“iﬂ&idﬂ&ﬁﬁ'ﬂﬂ}-il“’i‘f‘ﬂbii"

TYPEWRITER LABEL BYTE

H LOWER CASE
[+1:] Ly4l,ly 2,Ly 35L, 4L, 5
[s]:] L, 6,L, 7,1, 8L, 9,L,10
1] Lry2lsLs12,L,13,L,14,L,15
0B Ls16,L317,L,18.L,19,L,20
bB L.2t,L,22,L,23,L,24,1,25
oB L,26,1,43,U,15,0,SHIFT_LOCK,L,30
0B Ly31,L,32,1,33,1,34,L1,35
be Lr36:L,37,L,38,L,39,L,40
0B U,264L,28,0,L_SKIFT,U,51,L,44
DB L:45,L,46,L,647,L,48,L,45
o8 L,50,1,51.L,52,L,53,0,R_SHIFT
oB 0,RESET,L,28,C,70,L OR B,70,0,0
oe 0,0,0,0,C,79,U,55,0,CLICK
0B 0,PAUSE_KEY,0,DEC_INP,L OR B,82,L,83,L,72
DB Ls80,L,75,1,77,0,ALT_SHIFT,L,57
0B U,61,U,62,U,63,U,64,U,65
DB U,66,0,67,U,68,C,59,C,60
DB C,61,C462,0, 0,0, 0

3 UPPER CASE
0B U,61.U,43,U, 3,U, 4,U, 5
DB U, 6,0, 7,U, 8,U, 9,U,10
bB U,15,U,12,U,13,U,164,L,15
a3 U,16,U,17,U,18,U,19,U,20
DB U,21,u,22,U,23,U,24,U,25
0B U, 2,L,27,U,15,0,SHIFT_LOCK,U,3D
DB u,31,0,32,u,33,U,34,U,35
DB U,36,U,37,U,38,U,39,U,40
11 uU,27,U,28,0,L_SHIFT,U,52,U,%4
DB U,45,U,46,U,47,U,48,U,49
b8 U,50,1,51,L,52,U,53,0,R_SHIFT
DB D,RESET.L,2&,C,70,U OR B,70,0,0
DB ¢, 0,0, 8,C,%v5,U,55,0,CLICK
DB O.PAUSE_KEY.O.DEC_INP.£ OR B,B2,L,83,L,72
0B L,80,L.75,L,77,0,ALT_SRIFT,U,57
B + Uy€1.U,60,U,63,U,64,U,65
oB U,66,U,67,U0,68,C,59,C,6C )
DB Cy61,C,62.,0, 0,0, 0

H PERSONAL COMPUTER CONTROL CASE
[+1:] 0, 0,0, 0,C, 3,0, 6,0, €
[4):] g, 0,C, 7,0, 0,0, 0,0, 0

i 1-5

P 6-10
3 11-15
3 16-20
i 21-25
i 26-30

31-35

36-40

41-45

3 46-50

51-55

56-60

61-65

i 66-70

71-75

i 76-80

&1-85

3 86-89

il1-15

-

16-20

21-25

i 26-30

31-35

i 36-40
i 41-45

46-50

3 S1-55
56-60
61-65
66-70
71-75
76-80
8l-85

86-89



183
184
185
186
187
188
189
150
191
192
193
194
195
196
197
158
199
200
201
202
203
204

205 -

206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
263
244

246
247
248
249
250
251
252
253
254
255
256
257
258
25%
260
261
262
263
264
265
266
267
268
269
270
271
27e
273
274
275
276

01F8

0202

0z0C

0216

o220

022A

0234%

023E

0248

6252

025C

o266

0270

027A

0284

028t

0296

024D

O2AA

6284

02BE

02Cs8

0202

ozpC

02E6

02F0

02FA

0304

D30E

0318

0322

032C

0336

0340

0348

0352

a3scC

0366

0370

037A

0384

038E

0398

03A2

o0
40
4D
40
40

40
oo
490
40
40
(o]
40
00
40
40
40
Q0
o0
o0
o0
40
oo
60
40
00
00
00
00
o0
00
oo

oo
20
20
20
20
00
20
20
20
20
00
00
20
20
20

00
0o
20
20
20
00
00
0o
6o
00
00
00
o0
0o
00
0o
0o
00
00
0o

oo
00
oo
oo
0o
00
&0
80
80
=3y
o0
00
40
40
40
40
00
00
20
20

(14
OE
10
13
15
18
1A
FF
1F
22
24
[]¢]
18
00
20
30
32
00
F8
0o
oo
37
o0
53
51
Fe
00
00
00
1]
00
00

00
04
06
09
oB
(1]
10
13
15
18
00
FF
1F
22
24
00
0o
0o
2D
30
32
bo
F8&
00
00
00
00
0D
o0
9
00
0o
00
00
o0
]+

o1
30
3F
4z
44
00
3B
13
40
43
00
FF
3C
3F
41
“4
00
00
ic
3F

“0
00
40
40
40

Q0
40
40
40
490
00
40
40
40
40
0o
00
ap
oD
a0
o0
op
40
(4]
40
oD
a0
ap
o0
a0

t4¢
20
20
20
20
03
20
20
20
&

Lo
20
20

-
<

-
o

00
00
20
20
20
(Y]
el
00
00
00
[+}]
0o
Qo0
oo
20
oo
oo
00
00
1]

o0
00
0o
00
80
0o
80
80
80
80
ap
40
40
40
40
00
40
20
20
20

145

oc
00
11
14
16
19
28
1E
20
23
25
0o
ic
2C

-~
<

31
00
D
1C
on
a0
oo
oo
49
o0
39
00
oo
00
00
oo

o2
05
07
oA
oC
00
11
14
16
19
00
1E
20
23
25
00
o0
2C
2k
31
oo
FD
oo
00
00
00
o0
ab
o0
39
00
00
00
0o
00

3B

40
43
3B
oF
ic
3F
41
4%
00
38
3D
40
42
0o
ic
38
30
“0

00

490

40

40

40

40

00

40

co

00

(Y]

o0

uo

ac

[14]

oo

20

20

20

290

20

20

20

2t

o0

00

o0

o0

co

oo

o0

00

00

80

80

80

00

40

40

a0

20

00
12
17
47
21
26
FE
2F
ao
oo
oo
0o
00
00
00

go

03
[+1]
0D

12

ap
21
26
FE
2F
00
00
00
00
00
00
00

00

41
3c
30
42
47
3E
43
FE

3E

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnﬂﬂﬂﬂﬂﬂﬂnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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DB

jul ]

11:]

OB

[3):]

DB

o8

DB

[4:]

a3:]

0B

DB

0B

o

oB

DB

146

0, 0,C,12,0, 0,C,14,0, O
€,16,C,37,C,18,C,19,C,20
C,21,C,22,C,23,C,24,C,25
€,26,C,43,C,71,0,SHIFT_LDCK,C,30
C,31,C,32,C,33,C,34,C,35
€,36,C,37,C,38,0, 0,0, 0
€,27,C,28,0,L_SHIFT,D, 0.,C,4%
C.45,C,46,C,47,C,08,L:49
c,50,0, 0,0, 0,0, 0,0,R_SHIFT
0,RESET,C,28,0, 0,0, 0,0, O

0, 0,0, 0,0, 0,C,55,0, 0

g, 0,0, 0,0, 0,C OR A,83,C,73
€,81,0, 0,0, B,0,ALT_SHIFT,C,57
0, 0,0, 0,0, 0,0, 0,0, O

o, 6,0, 0,0, 0,0, 6,0, O

0, 0,0, 0,0, 0,0, D

PERSONAL COMPUTER ALT CASE

B 0, 0,As 2,As 3,A, 4.4, 5

B Ay B,As 72A, BrAy 9,410

o Avl1,4,12,A,13,0, 0,0, O

oB Ay 16sA,17,4,18,4,19,4,20

bB Ar21,A,22,A,23,4,24,A,25

oB 0, 0,0, 0,0, 0,0,SHIFT_LCZK,A,30
b8 A 31,A,32,4,33,4,36,4,35

DB A,36,A,37,A,38,0, 0,0, ©

bB 0, 0,8, 0,0,L_SHIFT,0, 0,A,54
0B PAPT I IR TRVSrS I ST AL

b8 A,50,8, 0,0, 0,0, 0,0,R_SHIFT
o8 0,RESET,0, 0,0, 0,6, 0,0, 0

o8 0, 0,0, 0,0, 0,0, 0,0, O

1) 9, 0,0, 0,0, 0,0, 0,0, 0

DB o, 0,0, 0,8, 0,0,ALT_SHIFT,A,57
o8 G, 0.0, 0,0, 0,0, B,0, O

oB 0, 0,0, 0,0, 0,0, 0,0, O

DB 0, 0,0, 0,0, 0,0, ©

ALT CASE

B Ly 1,1,59,01,60,L,61,L:62

0B Lo63.L,6%,L,65,L0665L,67

0B Ly68.U,59,U,60,0, 0,L,79

) UaB9,U,60,U,61,U,62,U,63

DB Us66,U,65,U,665U,67,0.68

o8 0, 0,0, 0,L,71,0,SHIFT_LOCK,C,59
vB €.60,C,61,C,62,C,63,C,6%

DB C.65,C166,C367,C168,05 D

DB 0, 0,C,28,0,L_SHIFT,D, G,A,59
DB Br60,Ar01 1 Ar62rAr63,4,60

3 11-15
i 16-20
3 21-25
3 26-30
3 31-35
3 3b-40
3 6)-45
3 46-50
i 5i-5B
3 56-60
3 61-65
3 66-70
} 71-75
3 76-80
; B1-85

3 86-89

i 36-40
; 41-45

; 46-50



277
278
279
280
281
282
283
284
285
286
he-¥4
F4-1.3
289
250
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307

3p8
309
310
311
312
313
314
315
3le
317
318
319
320
321
322
323
324

¢3co

03CA

0304

03DE

03E8

03F2

03FA

T40A

061A

D42A

D43A

0444

0454

046A

Da7A

048A

0494

04AA

04BA

04CA

04DA

DGEA

Q4F A

Q504

0514

0524

0534

C54A

055A

564

0574

0584

20
20
a0
“0
40
o0
(14
090
00
00
o
09
00
00
09
00

41
“4
F8
47
51
oD
F&
00
51
Fo
00
00
00
00
00
0

00
00
0o
13
0o
00
00
00
o0
00
IF

.00

“«B
04
08
LES
to
5
0B
[
07
0%
27
2C
03
2F
21
23
25
32
19
1F
30
2E
ap
(1Y
ol
2F
21
23
25
3z
19
IF
30
43
9
0l
62
43
A
38
00
00
3A
3B
30
3E

41
42
43
45
46
47
49
02
05
08
0A
00
4k
50
53
56
00

20
00
ap
00
ap
0D
oD
oo
40
oo
ae
oo
Q0
00
00

00
oo
o0
(1]
00
oo
00
o0
00
00
00
o0,
80
&0
00
a0
ao
o0
oo
oo
00
00
00
80
80
80
80
80
.1
80
80
80
80
80
-1
at
a0
00
00
o0
0c
1]
00
00
a0
00
80
o0
80
oo
20
20
02
00
20
00
20
20
00
20
2e
0o
20
20
00
z0
20
20
20
20
00
00
00
00
a0
oo
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42
FD
1C
00
00
00
F3
49
a8
3%
o0
(44
(4]
ad
00

ao
a0
ao
OF
(1]

[14]
00
o0
00
00
nn
14
05
28
0B
34
36
02
05
o8
OA
eC
36
1E
20

17
26

18
10

14
11

15
1B
oc
1E
20
22
17
26
18
30
14
1t

15
1B
00
07
oF
ic
38
00
oo
34
3¢
30
3E
40
41
42
44
45
46
48
49
03
06
09
0B
4t
4F
51
54
57
00

20

00

00

0o

40

00

00

o0

0o
00

o0
00

o0
[:]:]

a0
oo

-1
8b

80
o0

4]
oo

80
00

80
80

80
80

80
an

80
00

00
oo

00
00

00
oo

00
80

00
[\ 14

00
a0

oo
20

419}
20

co
20

o0
20

20
20

20
00

o
00

00

a3
00
00
F5
40
00
00

oo

00
00

00
2A

00
[1]:]

00
(114

28
06

09
oC

03
06

27
oD

31
12

24
33

13
16

20
oo

31
12

2%
33

13
16

20
29

1A
1C

39
00

B
ic

F
40

43
44

47
48

04
07

oc
4D

52
55

00
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4,641,262

DB

0B

0B

DB

OB

oB

0B

0B

ENCODED

bB

DB

DB

0B

o8

0B

DB

2]:]

0B

DB

D8

[+:]

oB

ol=d

0B

0B

[o]:)

DB

DB

DB

DB

DB

0B

DB

DB

DB
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Ay 65,4,66,A,67,A,68,0,R_SHIFT
0,RESET,C.28,0,0,C,71,0, 0

c,81,0, 0,0, 0,0, 0,0, O
§,CTL_KEY,0,ALT_KEY,0,SWITCH_HODE,Ds 0,L,73
L,31,Cs75,Cy77,0,ALT_SHIFT,L,57

0, 0,0, 0,0, 0,0, 0,0, ©

¢, 0,0, 0,9, 0,0, 0,0, C

o, 0,0, 0,0, 0,0, 0

KEYSTROKE TRANSLATION TABLE

0. 0.0, G,0, 0,0, 0,0, 0,0, 0,0, 0,0, O
L:14,L.15.0, 0,05 0,0, 0,L442,0, 0,0, 0
©, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, O
0s 0,5, 0,0, 0,A+63,0, 0,0, 0,0, 0,0, &
L, 75,05 2640,40,U, 4.y 52Us 6L, BoL,40

Us30,Us11,U, $,U,13,L,52,L,12,L,53,L,54

LilloLs 2sLs 350y @4L, 5ils 6sL, 74ls 8

Le 9,L,10,U,39,L,39,1,44,L,13,U,44,U,56

U, 3,U,30,0,49,U,47,U,32,U,18,U,33,U,36

U.35,U,23,U,36,U,37,U,38,0,51,U,50,U,264
Us25,Us 165U, 19,U,31,U,20,U,22,U,48,U,17
Usk6,Us21,5,45,0, 0,L,27,0, 0,0, 0sUs12
Ly 3sL230,0,49,L,47,L,32,1,18,L,33,L,34
L.35,L,23,L,36,L,37,L,38,L,51,L,50,L,2¢4
1,25,0,16,L,19,1,31,1,20,1,22,L,48,L,17
LrtbsLr21,L,45,L,41,U,27,U,41,U,s 1,0, 0
Us 22U, ToLs2650016,0,15,L,28,L:42,4,28
L1 56, 56,L,575As 0,BA;0,0, 0,04 0,0, O
LV 58,A,58,L+59,A:59,L,60,4,60,L:61,4,61
L 620Ar62,Ls63,A,63,1L16614,64,L,65:A,65
L1662A166,L167:A167,Lr68,4,68,1,69,4,69
La70,4:70,L,71 8,71 :L,72,A,72,L173,A,73
K ZoAy 3ohs Gohs By 608y Toh, 83Ay 9@
A 10,8 115A,12,013,La76,L,77,1,78,L,79
L, 80, L,81,L,82,L,83,L,66,1,85,L,86,L,87

0, 6,06, 0,0, 0,0, 6,0, 0,0, 0,0, 0,0, 0

H

H

i 51-55
i 56-60
} 61-65
3 66-70

71-75

76-80

81-85

3 86-8%9

i 00-07

3 08-OF

1 10-17

30-37

36-3F

40-47

4B-4F

50-57

56-5F

60-67

68-6F

&8-8F

3 90-97

3 S8-9F

1 ARO-A7

3 AB-AF

; BU-B7

;5 BE-BF

i C-C7

i €8-CF
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149
372 00 00 00 00 OD TD c 150
373 o0 60 00 ©O c
374 0S%A4 00 00 00 00 00 00 c oB 0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0 ; £3-D7
375 00 00 00 0O €O 0O C
376 00 00 00 00 [
377 054% 00D DO 0D 00 00 0O C DB 0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, O 3 D&-DF
378 . 60 00 00 00 0O 0O C
379 00 00 00 00 C
380 053A 0O 00 00 00 0O 00 Cc oB ¢, ¢.0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, D 3 EG-E7
381 0o 00 €0 00 00 0O c
382 oc 60 00 0O C
363 05CA 00 GO 00 00 00 00 c 0B 0, 6,0, 0,0, 0.6, ©.0, 0,0, 0,0, 0,0, 0 ; EB-EF
ip4 g0 DO 00 0D 00 OO Cc
385 00 00 00 OO [+
386 0SDA 0O OO 00 00 00 00 c o8 0, 6,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0 3 FO-F7
387 00 00 0D 00 00 0O c
388 00 00 00 0O c
389 O5EA 00 00 00 00 00 00 c 0B 9, 0,0, 0,0, 0,0, 0,0, 0,8, 0,0, 0,0, 8 i F&-FF
390 00 00 00 00 00 00 [
3ol g0 00 00 00 c
192 o
393 c
39 c INCLUDE USEAPL.ASH 3 APL MODIFICATIDNS
395 c SUBTTL Modifications For APL Keyboard
396 o}
397 c
3987 3 RRMRME MM N I Bt e * . T T
399 c »
400 C % Modifications required to change Typeuriter keyboard into L
4ol [ an APL keyboard -
402 C »
a3 C ;» T TP T P 30 . » » 0 O35 B
404 [
405 OSFA € APL LABEL WORD
406 [
407 c 3 Inbound translation table changes
408 . c
409 QS5FA 0S5 D2 00 00 C oB NA , 2, 0, 0 4 Remove PF1-12 from keys 2-13
410 O5FE 05 03 00 00 [ 08 HA , 3, 08, 0
a4l 0602 05 04 00 00 c DB MA , 4, 0, 0
alz 0406 05 65 00 0O [ 4}:] MA » 5,0, 0
413 060A 05 06 00 0O c 1] NA , 6, 0, O
414 040E 05 07 00 OO0 c [+]:] MA , 7, 0, 0
415 0612 05 0B 00 OO c DB NA , 8, 0, 0
416 0616 05 09 00 0O [~ DB HA , 9 0, 0
417 061A ©5 DA 00 GO c DB NA ,10, 0, O
418 061E 05 0B 00 00 c bB NA 11, 0, O
419 0622 05 oC 00 OO c o8 NA ,12, O, O
420 o626 05 0D 00 DO [ fal:d HA ,13, 0, 0
421 c
422 062A Dl 4C 00 3B c 1] NL ,76,PLs59 7 Put PF1-12 on outboard keypad
423 062E 02 4C 00 3B c 13- N ,76,PL:59 .
424 0632 01 4D 00 3C c DB NL ,77,PL,60
425 0636 02 40 00 3C C 0B NU ,77,PL,60
426 063A 01 4E 00 30 [ DB NL ,78,PL,6]
427 063E 02 4E o0 3D c DB NU ,78,PL,61
428 o642 D1 4F ©C 3E C DB NL ,79,PL.62
429 064d 02 4F 00 3E C DB NU ,79,PL,b2
430 064A 0} 50 00 3F Cc De NL ,80,PL,63
431 064E 02 50 00 3IF C [4}:] NU ,B0,PL:63
432 0652 01 51 00 40 c bB NL ,81,PL,6%
433 0656 02 51 00 40 c DB NU ,81,PL,6%
434 065A 01 52 00 &) c DB HL ,82,PL.65
435 065E 02 52 00 41 c ol HU ,82,PL.,65
436 D662 01 53 00 42 c DB HL ,83,PL,66
437 0666 €2 53 00 42 c be NU ,83,PL,66
438 D66R G 54 00 43 c 4]:) HL »8%,PL,67
439 066E 02 54 DO 43 C 34:) RU ,84,PL.67
440 0672 01 55 DO 44 C o} HL ,85,PL.68
441 0676 02 55 00 44 c DB NU ,B5,PL,68
442 0674 01 56 80 3B [ bB NL ,86,PU,59
443 067E 02 56 80 3B c o NU ,86,PU,59
444 0682 01 $7 80 3C c 0B HL 587,PU,60
445 0686 02 57 80 3C c o] HU ,87,PU,60
aab - c
447 068A 0D 00 00 00 c 4] 0, 0y, 0, O ; End of inbound table changes
448 ¢
449 cC 3 Outbound translation table changes
450 C
451 068E &F 20 OE c oB 0BFH, A 14 ; Hove APL ON/OFF to ALT key 14
452 c
453 0691 BO 00 aC Cc DB OBOH, L, 76 } Move PF1-12 to outboard keypad
454 0694 B1 00 4D c 2):3 C0BlH,L,77
455 0697 B2 00 4E c bB 0B2H,L,76
456 069A B3 00 &F c Dg OB3H,L,79
457 069D B4 00 50 c pB o54H,L,80
458 06AD BS 00 51 c 0B 085H,L.81
459 06A3 B& DO b2 o oB 0B&H,L,82
460 06A6 B7 00 53 [ % 0B OB7H,L,6&3
461 06A9 BB 00 54 c DB 0BBH, L)64
a62 06AC B9 00 55 C DB OBSH,L,85
463 06AF BA DO 5& C DB OBAH,L,86
464 osBz BB 00 57 c DB OBBH,L.87
465 peBS BC 00 00 = oB 0BCH,0, O ; Remove PF13-F24
466 048 BD 00 00 c pe 0BDH,0, ©
467 06BB BE 00 00 C [45:3 OBEH,0, O .
468 06BE BF 00 00 c DB O0BFH,0, 0O



669
%70
471
472
473
474
475
476
77
478
479
4«80
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
sia
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
557
B4B
549
550
551
552
§53
554
555
556
557
558
559
560
561
562

06C1
P64
06C7
06CA
06CD
0600
0603
06D6

0609

06DC

06DC
06E0

06EG
06E8

D6EC

0&F0
06F4

06F8
D6FC

0700

6704
0708
07¢C

0710

0714
0717
071A

071D
0720

0723

0726
0729
072C
Q72F
6732
0735
0738
a73B

Q73E

0741

0741
0745
0749
0740

co
(1
cz
c3
cé
o]
[
c?

00

0l
02

(L7
05

01

03
a5

o1
a5

5

3}
02
05

00

21
gl
82

08
83

8F

0D
87
92
93
AD
Al
Az
A3

oo

02
o2
oz
02

o0
00
00
00
00
o0
o0
06

[

1A
1A

ic
45

42

1C
42

43
43

44

B
3B
B

a0

ao
ar
20

oo
o0

co

20
20
20
oo
80
o0
80
0o

00

4C

4E
“F

00
o0
00
00
00
1]
a0
o0

0o

80
o0

00
oo

o0

0o
o0

00
00

00

40
490
00

00

1A
1A
07

o0
oo

OE

44
45
3B
3B
42
42
43
43

00

00
00
o0
00
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02
1A

[+1]
47

F&

[14
FS

F3
oc

ic

@7
47
46

00

00
00
a0
o0

0OOO(AMOOONONONAANO0NONONONNANONNOaO0ANNNONNANNONMANN0NOONONONONDNNOOANONO0A00 AN oNNoONoONNaNNONONONNO0N0N0

4,641,262

152

0B 0COH,0, 0

DB 0ClK,0, O

1} 0C2H.0. ©

2] OC3H,0, O

41:1 0C4H,0, O

OB OC5H,0, D

B 0C6H,0, ©

ob 0C7H,0, O

f:3 COOH,0, © ; Erd of outbound table changes
INCLUDE USETXT.ASH H TEXT MODIFICATICNS

SUBTTL Modifications For Text Keyboard

illl.l'hllbiﬁivwovﬁb‘-bobu&q*&i‘ih"ih*iﬁo'—dv-ﬁanBi&l!l&&&b'ﬂ‘&ﬁl’*l*

3%

134 Modifications required to change Typewriter keyboard into

§% a Text keyboard

i

13 Note: the changes for the APL keyboard are also required for
34 the Text keyboard

113

['&l“‘!‘ﬁﬂl“l“l¥¥ﬂﬂ¥¥ﬁl¢i¥*ﬂ.’*“ﬁ““ll“l“*i'lll"li“ii'*.ﬂ’ﬁll'*‘lllliﬁ#

TEXT LABEL WORD

H Inbound translation table changes
08 HL ,26,PU, 2 ; Put ! on lower case key 26
[+1:] NU +26,PL,26 t Put | on upper case key 26
DB NA ,28, 0, © ; Move HOME to ALT/DELETE
08 NA ,69,PL,71
DB ML »66, 0,CTL_KEY j Hove PAl to lower case of DUP key
[} NPC,28, 0, O 3 Move MODE SWITCH to ALT/PAl
oB HA 66, 0,SWITCH_HODE
DB NL ,67, O,ALT_KEY ; Hove PA2 to lower case of FM key
oB NA 67y 0, O
DB NA ,68,PL,28 i Move RETURN to ALT/INSERT
DB HL ,57,FC,7] ; Swap CURSR SEL and CLEAR
o] 3 HU ,5%.,PC,71
o] -3 NA +59,PL,70
4] 1 0, 0, 0, 0 3 End of inbound table changes
i Outbound translation table changes )
DB 021H,L,26 ;i Move ! to lower case key 26
2:] 081H,4U,26 ; Move Not Sign to upper case 26
0B 082H,A,7 ; Move Cent Sign to ALT/key 7
o] 00BH,0, © ; Remove Backspsce
DB 083H,0, ©
DB 08FH,L, 16 i Move TEXT ON/OFF to lower case key 14
DB CODH,A,E8 ; Move RETURN to ALT/INSERT
ns8 DB7H,A,¢9 ; Hove HOME to ALT/DELETE
pa 0%2H, A,59 3 Move CURSR SEL to ALT/key 5%
oe 093H, L, 19 3 Move CLEAR to lower case key 59
oe OADH,U, (.6 3 Hove DUP to upper case key 66
973 CAIH, L,u6 ; Hove PAl to lower case key 66
11 OAZH,U,67 5 Move Field Mark to upper case key 67
1) OA3H, L7 i Move PA2 o lower case key 67
1) 000H,0, O 5 End of outbound tsble changes
INCLUDE USEAS.ALSH H ATTRIBUTE SELECT HODS

SUBTTL Hodifications For Attribute Select keyboard

;&&u&nx&;aa»punr&»fgﬁ;svhvv»aaua»»sn.»guuuuuu»&««u&uuuuu-*u»yuuU«v—*x#v
3 +
1

A Modifications required to change Typewriter or APL keyboard +
12 into an Attribute Select keyboard M
[id 3

}'l'“'illil!l**ﬁl*ﬁﬁ*#*“lﬂ“ﬁi“!**i*ﬁllﬁ‘&ilFil!ﬂ‘ﬂl&l&*ﬂﬁii&&’u‘&&lii‘&'

AS LABEL HWORD
5 Inbound translation table changes
pB NU ,76, 0, 0 ; Remove #unction keys from upper tase
[o]:] KU ,77, 0, C P on outboard keypad
0B NU ,78, 0, O
2=} NU ,79, 0, O



563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
saz
583
584
585
586
587
588
589
590
591

552
583
554
595
596
597
598
599
600
601

602
603
604
605
606
607
€08
609
610
611

612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
63%
640
6al
642
643
644
645
bab
647
648
649
650
651

652
653
654
655
656

0751
0755
0759
0750
0761
0765
0769
076D

771

0775
0778
0778
077E
0781
0784
0787
078A

078D
0790
0793

0798

0799
079C

a79F °

0742

Q7AS
07A8
07AB
Q7AE
0781
07B4
07B7
07BA

078D

07C0

o7¢co
07C4
o7Cce
o7CcC
07D0
07D4
9708
a7DC
07ED
B7E4
0788
07EC

07F0
R7Fa
07F8

O7FC
0800

0804
ogo8

080C
0810

0814
[2:3%:]
o8ic

10820

0824
0628
082C
0630
0634
0838

o2
o2
02
02
o2
02
02
o2

00

Do
D1
D2
03
ba
s
Dé
D7

EO
El
E2

E4
E5
Eb
E7

FO
Fl
F2
F3
Fa
F5
Fb
F7

00

05
05
o5
05
05
05
05
05
a5
05
o5
05

01
14
[+

ol
02

0l
05

01
05

01
01
0l
0l
01
01
01
a1
0l
al

80
ag
&0
80
20
20
20
20

ae
a0
1]
80
20
20
20
20

ap
-1
80
80
20
20
20
20

0o

02
03
04
o5
06
07
[]-]
09
DA
oB
oc
oD

B
18
B

30
3D

42
42

43
43

4C
4D
4E
4F
50
51
52
53
B4
55

(1]
a0
o0
00
oD
o0
00
00

00

oo
00
oo
60
L1
00
00
00
00
00
oo
oo

40
40
00

00
80

00
00

00
o0

00
00
00
00
00
00
00
Lk
00
oo
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00
00
o0
[:11]
(1]
o0
00
(4]

oo

00
o0
[
o0
oo
0o
00
60
00
00
oo
00

47
47
oc

46
46

Fé
00
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154
DB NUY ,80, 6, O
DB HY ,81, 0, 0O
DB NU ,82, 0, O
DB HU ,83, 0, ©
B NU ,84, 0, ©
21:) HU ,85, 0, ©
DB NU ,86, 0, O
b8 NU ,87, 0, O
be 0 , 0, 0, 0 1 End of inbound table changes
i Outbound translation table changes
0B 0DOH,U, 76 } Put attributes on outboard key pad
DB 0D1H,U, 79
be 0G2H,U,82
DB 0D3H,U. 85
oB 0D4H, A, 76
a]-3 0DSH, A, 7%
o)1 OD&H,A,82
DB OD7H,A,85
] OEON,U,77 3 Put PS5 selection on outboard key pad
bs 0E1RK,U,80
}:] OE2H,U,83
4]:] 0E3H,U,86
[4}:) OE4H, AV 77
DB O0E5H,A,B0
[+1:) 0E6H,A,63
0B OE7H,A,86
B OFOH,U,78 3 Put colors on cutboard key pad
€8 OF iH,U, 81
[ §-] 0F2H,U,. 84
ob DF3H,U.,87
1B OF4H,A, 78
B OF5H,A,81
N OF6H,4A,B4
al:] OF7H,4,87
a8 ODOH,0, O 5 End of outbound table changes
IHCLUDE USER1038.ASH } RPG B8K1038 MODIFICATIONS

SUBTTL Modifications For RPQ BKIOUA Kavhnard

"l*ﬂﬂ‘ﬂhi&’h"“ 2222 2] » R P22 2222 2 * T I E ) g
Al X

A Modifications required to change Typewriter keyboard into

i an RPQ €K}036 keyboard

in

;“‘“'*‘“*‘Il‘*ﬂl*ﬂlilﬂ“‘ilﬂ"i"."l‘“*i*iﬂi*"il"lllll*'ll“iﬁlﬁ‘*l&

RBK1038 LABEL WORD

5 Inbound tramslation table changes
bB NA . 2, 0,0 1 Remove Fl-12 from keys 2-13
0B NA » 3, 0,0
js]:] HA » 4, 0,0
DB HA » 5, 0.0
DB NA , 6, 0,0
0B NA , 7» 0,0
DB KA , 8y 0,0
D8 HiA 5 9, 0,0
DB NA 10, 0,0
¢]:) MHA ,11, 0,0
DB NA ,12., 0,0
-] NA ,13, 0,0
0B NL ,59,PC,71 3 Move CLEAR to upper/lower case key £
op HU ,5%,PC,71
0B HA 59, 0, 0
pe HL 561,PL,70 ; Move CURSR SEL to upper/leouer key 61
pe NU ,61,PU,70
323 NL ,66, O,CTL_KEY ; Move PAl to lower case key 66
DB Nk 466, 0, O
oB NL ,67, 0,ALT_KEY ; Move PAZ to lower case key 67
0B NA ,67, 0, O
o8 NL ,76,PL,5% ; Move PF1-12 to lower case on outboar
o8 HL ,77,PL,60 3 keypad
0B NL »78,PL16l
0B HL »79)PL,62
DB NL »80,PL:63
DB HL ,81,PL.64
[5]:1 HL ,82.,PL.65
ee NL +83,PL,66
fol:] KL 184,PL,567
ol=} HL ,85,PL,68
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155 156
657 683C 01 56 80 38 c DB NL ,86,PU,59
658 6B4d 01 57 80 3C o DB NL ,87,PU,60
659 [of -
660 0844 02 4C 00 08 c o121 NU ,76,PL, & i Move numeric keys to upper case on
661 0848 02 4D 00 09 c 0B NU +774PL, 9 i  outboard key pad:
662 084C 02 4E U0 OA C DB KU ,78,PL,10
663 0850 02 4F 00 05 c DB NJ ,79.PL, § H 789
664 0854 02 50 00 06 c bB NU ,80,PL, 6 P 456
665 0858 02 51 00 07 c DB NU ,81,PL, 7 ; 123
666 085C ©2 52 00 02 [ 0B NU ,82,PL, 2 H o . ->]
667 0860 02 53 00 03 c DB HU ,83,PL, 3
668 0864 02 54 00 04 ¢ DB HU ,84,PL, &
66% 0868 02 55 00 0B c DB NU ,85,PL,11
670 086C 02 56 00 34 c b8 NU ,86,PL,52
671 0870 02 57 00 OF [+ DB NU ,87,PL,15
672 c
673 0874 05 4C B0 3D [ o B NA 476,PU,61 ; Move PF13-24 to ALT case on outboard
674 0878 05 4D 80 3E c DB NA ,77,PU,62 i heypad
675 087C D5 4E 80 3F [ DB NA ,78,PU,63
676 0880 05 &4F 80 40 [ D3 NA ,79,PU,64
677 0884 05 50 80 41 [ 0B HA ,80,PU,65
78 08868 05 51 80 42 c :3-] HA ,81,PU,66
679 08BC 05 52 80 43 c DB NA ,82,PU,67
680 0890 D05 53 B0 44 c Y} MA ,83,PU,68
481 0894 05 54 40 3B [ i1:) NA ,84,PC,59.
682 0898 05 S5 40 3C C DB NA ,85,PC,60
sa3 089C 05 Sé 40 3D [ DB NA ,86,PC,61
684 084D 05 57 &40 3E c DB NA ,87,PC,62
685 c
686 08A4 OO0 00 OO 0O c bB 0, 0, 0, O } End of inbound table changes
687 c
628 c 3 Dutbound translation table changes
689 c
690 0BA8 92 00 3D c pe 092H,L,61 ; Move CURSR SEL to lower case key 61
691 08AB 93 00 3B 4 D8 093H,L,59 ; Hove CLEAR to lower case key 59
692 0BAE 90 00 0O c 0B, 096H,0, 0O ; Remove dead key
693 08B1 AD 8D &2 c 13} 0ADH,U, 66 i Hove DUP to upper case key 66
696 D8B4G A} 00 %2 C DB 0AlH:L,66 | Move PAl to lower case key 66
695 08B7 A2 80 43 c b8 DAZH,U,67 ; Move Field Hark to upper case key 67
696 08BA A3 00 43 Cc DB OA3H,L,67 ; Move PA2 to lower case key 67
697 c
698 08B0 BO 00 4C c DB 0BOH, L, 76 ; Move F1-24 to outboard keypad
699 08C0 Bl 00 4D € DB 0BIH,L,77
700 08C3 B2 00 4E c oB 0B2H,L,78
701 08Cé B3 00 4F c DB 0B3H,L,79
702 08C9 B4 00 50 c oB 0B4H,L,80
703 08CC B5 00 51 c DB DBS5H,L,81
704 08CF B 00 52 4 0B 0B6H, 1,62
705 08D2 B7 00 53 c o1:3 0B7H,L,83
706 0805 B3 00 54 4 DB OB8H, L,84
707 08D8 B% 00 55 c DB 0BSH, L,85
708 O0BDE BA 00 56 c DB 0BAH, L,86
709 O0BDE 8B 00 57 c (1) OBBH, L.,87
710 OBEl BC 20 4C c 0B 0BCH, 4,76
711 08E4 BD 20 4D c DB 0BDH, A, 77
712 08E7 BE 20 4E c o8 OBEH,A,78
713 O8EA BF 20 4F [ DB OBFH,A,79
714 DBED CO 20 S50 ¢ DB OCOH, A, 80
715 08F0 C1 20 51 c DB OCIH,A,81
716 08F3 €2 20 52 c DB OC2H, 4,82
717 08F6 C3 20 53 [ DB DC3H,A,83
718 08F9 CG4 20 54 [ DB DC4H, A, 84
719 08FC C5 20 55 c DB OC5H, 4,85
720 DBFF Cb 20 56 c o8 OCEH, Ay 86
721 0902 C7 20 57 c pB OC7H, 4,67
722 c -
723 ‘0905 00 00 0O c ]2 DO0OH,0, © i End of outbound table changes
724 c
725 c
726 c INCLUDE USEDATA.ASM 3 DATA ENTRY XLAT TABLE
727 c SUBTTL Data Entry Keyboard
728 c
724 <
730 [ )i*ﬁk*tih&‘anﬁbaiﬁ',‘i(’Qw’-1hfqviii&iiild&iﬁiliﬂl'iliii&qndlaqiﬁit%wﬂ&ﬂ*ilﬁ*
731 c s
732 [ Data Entry Keyboard Translation Table
733 C ;x )
73“ E }*liiiiliﬁﬁ“i***ﬁl*ﬁl-w 2.2 24 ¥ W L2 1 - ﬂ*ﬂiib'&--ali"ﬁn—&hillﬂ
735 o
736 05908 C DATA_ENTRY LABEL BYTE
737 c
738 c
739 c ALPHA CASE
7640 C
74l 0508 00 29 00 3B 80 03 [ 0B L,41,L,59,U, 3,U, 6,U, 9 i 1= 5
742 80 06 80 09 c
743 091z 80 33 00 Fé 00 F2 c DB U,51,0,DEC_INP,0,PAUSE_KEY,L,12,L,53 i 6-10
744 00 0C 00 35 c
745 091C 00 3C 00 30 G0 3E c DB Lr60,Ls61,L,62,0L,24,0,15 3 11-15
746 00 OE 00 OF c
747 0926 80 1D 80 11 80°12 c DB U,16,U,17,U,18,U,19,U,20 i 1e-20
748 20 13 80 14 [
749 0930 80 15 80 16 80 17 c DB u,21,U,22,U,23,U,24,U,25 1 21-25
750 80 18 80 19 C
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751 6934 00 3F 0D 40 80 OF [ 08 L,63,L,64,U,15,0,NUNM_LOCK,U, 30 i 26-30

752 09 FC 80 1E c

753 0944 80 1F 88 20 80 21 c [1]:} U,31,U,32,U,33,U,34,U,35 3 31-35

754 80 22 80 23 c

755 094E 80 24 80 25 80 26 [ 11} U,36,U,37,U,38,U,26,L:65 i 36-40

756 80 1A 00 41 [

757 0958 00 42 00 1C 0O FB c 0B Ls66,L,28,0,HUM_SHIFT,L,67,U,44 i 41-45

758 00 43 80 2C c

759 0962 80 2D 80 2E 80 2F c b8 i
U,45,U,46,0,47,U,48,U,49 46-50

760 80 30 80 33 c ] oUy [ X (1521 21Uy 1

761 096C 680 32 00 33 00 34 c o8 U,50,L,51,L,52,L,68,0,ALPHA_SHIFT } 51-55

762 00 44 00 FA c -

763 0976 00 FB 0D 1C 40 46 c [iT:) 0,RESET,L,28,C,70,L OR B,70,0,0 i 56-60

764 01 46 00 0D c

765 0960 00 00 00 OO GO 4F c cB 0,0,0,0,C,79,U,55,0,CLICK i 61-65

766 80 317 0D F7 c

767 098A 00 F4 00 F3 01 52 c o8 0,CTL_KEY,0,ALT_KEY,L OR B,82,L,03,L:72  66-70

768 00 53 00 48 c

769 0996 00 50 00 4B 00 4D [+ pe L,80,L,75,L,77,0,ALT_SHIFT,L,57 i 71-75

770 00 F% €O 39 c -

771 099E 0O OD 00 0O 0D DO c P 76~

T 20 oo o000 ¢ DB 6, 0,0, 0,0, 0,0, 0,0, O 3 76-80

773 0948 00 00 00 DO 0D 0O c ; 8l-

hbd 08 00 oo pe ¢ [1}:) 0, 0,0, 0,0, 0,0, 0,0, O 7 8l-85

775 0982 00 00 0O 00 0O ©O c 0B 6, 0,0, 0,0, 6,0, 0 3 86-89

776 00 0o [

777 ¢

778 c HUM CASE

779 C

780 09BA 80 29 00 3B 80 04 c DB U,41,L,59,U, 4,L.81,U, & i 1= 5

781 00 33 80 05 C

782 09C4 DO 34 0D F& 00 F2 c DB L,52.0,DEC_INP,0,PAUSE_KEY,L,12,L,1] i 6-10

783 00 0C 00 0B c

784 09CE D00 3C 00 3D ©0 3€ c o8 L.60,L,61,L,62,U,16,1,15 i 11-15

785 80 OE 00 OF C

786 0908 BO 00 80 OC 80 OB c o8 U,13,U,12,U,11,1,26,1,43 i 16-20

787 00 14 00 2B c

788 D9EZ 80 2B DO 02 00 03 c 08 U,43,L, 2,L, 3,1y 40U, 8 3 21-15

78% 00 04 BO 08B c

750 DSEC 00 3IF 00 40 B0 OF [ 0B L,63,0,64,U,15,0,NUM_LOCK,L,27 i 26-30

791 60 FC 00 1B c

792 09F6 80 34 80 27 0O 27 c 08 U,52,U,39,L,39,U, 7,L,40 3 31-35

763 80 07 00 28 c

794 0AO0 0D 05 0D 06 DD O7 C 0B Ls 55L, 6.1y 7,Us274L,65  36-40

795 80 1B 00 41 c

796 0AOA 0D 42 0D 1C 00 FB c L) Ly6bsL,28,0,NUM_SHIFT,L,67,0, O i 41-45

797 60 43 00 0O c

798 0A14 8D 35 80 28 DO OD c b8 u,53,U,40,1,13,U, 2,U,10 ; 46-5D

799 80 02 80 OA C

800 DAIE 00 08 00 09 00 OA c oB L, 8,L, 9,L,10,1,68,0,ALPHA_SHIFT ; 51-55

801 00 44 DO FA T

802 0428 00 F8 00 1C 40 46 c 4123 0,BESET,L.08,C,70,U OR B,70,0,0 ; 55-60

803 81 46 00 DO c

804 0A32 00 0D 00 0O 40 &F [ DB 0, 0,0, €,C,79,U,55,0,CLICK 3 61-65

805 80 37 00 F7 ¢

806 0A3C 00 F4 0D F3 01 52 c b8 0,CTL_KEY,0,ALT_KEY,L OR B,82,L,83;L,72 i 66-70

807 00 53 00 48 c

808 0446 00 50 0O 4B 00 4D o DB L,80,L,75,L,77,0,ALT_SHIFT,U,57 3 Ti-75

809 00 F9 B0 319 c -

810 0AS0 00 00 00 0O 80 00 c 08 6, 0,0, 0,0, 0,0, 0,0, O i 76-80

811 0 00 00 00 c

812 DASA 0D O 00 00 00 OO c 0B o, 0,0, 8,0, 0,0, 0,0, 0O i 81-85

813 00 00 00 00 c

814 0464 00 00 00 0D 00 0D c DB 8, 0,0, 0,0, 0,0, 0 i &6-89

815 00 00 c

816 [

817 c 3 PERSONAL COMPUTER CONTROL CASE

818 c

819 0AGC 0D 00 00 00 40 03 [+ DB 0, 0,0, 8,C, 3,0, 0,0, 0 i 1= 5

820 00 00 00 00 c ,

821 DAT6 00 00 40 07 00 DO c DB 0, 0,C, 7,0, 0,C,12,0, 0 i 6-10

822 40 0C 00 00 c - .

823 DABD DO 0O 4D 00 0O 0D c o8 0, 0,Cs 0,0, 0,C,14:0, 0 i 11-15

824 40 OE 00 00 c

825 DABA 40 10 40 11 40 12 c 08 £:16,C:17,C,18,C,19,C,20 i 16-20

826 40 13 40 14 c .

827 0A9% &40 15 40 16 40 17 c DB €,21,C,22,C223,C124,C125 i 21-25

828 40 18 40 19 c .

829 CA9E &0 1A 40 2B 40 47 c DB €,26,C,43,C,71,0,NUN_LOCK,C,30 3 26-30

830 08 FC 40 1E c .

831 0AAB 4D 1F 40 20 &40 21 c DB €,31,€,32,C,33,C,34,C,35 i 31-35

832 40 22 40 23 c

833 DAB2 40 24 40 25 40 26 c DB €.36,C,37,C.38,C,27,0, O i 36-60

834 40 1B 00 0O c .

835 0ABC 0O 00 DO OO 00 FB c DB 0, 0,0, 0,0,NUM_SHIFT,0, 0,C,44 3 4l-45

836 00 00 40 2C c

837 0ACE &0 2D 40 2E 40 2F c oB €,45,C,46,C,47,C148,C,49 3 46-50

638 4% 30 40 31 [of

839 0ADO 40 32 00 0O 00 00 c D8 C,50,0, 0,6, 0,0, 0,0,ALPHA_SHIFT i 51-55

840 00 00 00 FA c

841 0ADA 00 F8 00 0D 0O 0O [ D8 0,RESET,6, 0,0, 0,0, 0,0, O 3 56-60

842 00 00 00 00 c

843 DAE4 0D 00 00 0O 0O 00 c ne 0, 0,0, 0,0, 0,C.55:0, O i 61-65

844 40 37 00 0O c . -

845 OAEE 0D 0D 00 00 00 OO c 0B 0, 0,0, 0,0, 0,C OR A,83,C,73 i 66-70
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e

2]

oe

160

£,81,0, 0,0, 0,0,ALT_SHIFT,C,57
¢, 0,0, 0,0, 0,0, 0,0, O
0, 0,0, 0,0, 0,0, 0,0, O

o, 0,0, 0,0, 0,0, 0

PERSONAL COMPUTER ALY CASE

0B 0, 024y 244, 324y &A, 5
DB Ly 63Ar 72K 8,4, 9:A,10
DB Av3i,AN12+4,13,0, 0,0, O
DB A316,A17,A,18,A,19,4,20
0B As21,A:22,A,23,A,24,4,25
[>}-] ¢, 0,0, 0,0, ©,0,NUM_LOCK,A,30
u]-] A131,A,32,4,33,4,36,4,35
DB A,36,A,37,R,38,0, 0,0, ©
[2]:3 0, 0,0, 0,0,HUN_SHIFT,0, 0.A,4%
o8 ArGS, A6, A QT 48,4449
oB A,50,0, 0,0, 0,0, 0,0,ALFHA_SHIFT
bB 0,RESET,0, D,0, 0,0, 0,0, O
0B o, 0,0, 0,0, 0,0, 0,0, O
[2}:] 0, 0,0, 0,0, 0,0, 0,0, O
-DB 6, 0,0, 0,0, 0,0,ALT_SHIFT,4,57
oe o, 6,0, 0,0, 0,0, 0,0, ©
4] ¢, 0,0, 0,0, 0,0, 0,0, O
oB 0, 0,0, 0,0, 0,0, 0
ALT CASE
DB L, 1,0, 0,0, 0,0, 0,0, O
[+]:] 9, 9,0, 0,0, 0,0, 0,0, O
DB 6, 0,0, 0,0, 0,0, 0,L,79
DB U,59,U,60,U,61,U,62,U,63
[11:) U,66,U,65,U,66,U,67,U,68
0B b, 0,0, 0,L,71,0,NMM_LOCK,C,59
DB C4+60,C,61,C,62,C,63,C)649
0B C,65,C,66,C,67,,68,0, 0
0B 0, 0,C,28,0,HUM_SHIFT,0, 0,A,59
. bB Ay60,A,61,A,62,A,63,A,64%
DB As65,A,66,4,67,4168,0,ALPHA_SHIFT
DB 0,RESET,C,28,0,0,C,71,0, O
[3}:] c,81,0, 0,0, 0,0, 0,0, O
CB o, ©,0, 0,0,SWITCH_MODE,0, 0.L,73
oB L,81,C,75,C,77,0,ALT_SHIFT,L,57
e 6, 0,0, 0,0, 0,0, 0,0, O
DB 0, 0,0, 0,0, 0,0, 0,0, O
DB 0, 0,0, 0,0, 0,0, 0
EHMCODED KEYSTROKE TRAMSLATION TABLE
[1:] s, 0,0, 9,0, 0,0, 0,0, 0,0, 5,0,
e L,14,L,15,0, 0,0, 0,0, 0,1,42,0,

5 71-75
§ 76-80

81-85

e6-89

-
—
[
wn

11-15

16-20

21-25

26-30

31-35

36-40
; 41-45

i 46-50
} 51-55
; 56-60
i 61-65
; 66-70
3 71-75
5 76-80
; 61-85

3 86-89

3 1-5
i 6-10
; 11-15
3 16-20
3 21-25
§ 26-30
3 31-35
3 36-40
§ 41-a5
3 46-50
5 51-55
i 56-60
3 61-65
3 66-70
3 71-75
3 76~80
; 81-85

3 86-8%

j 00-07

3 0B-OF



4,641,262

161 162
941 00 0O 0O BD c
942 OCAZ 00 00 00 0D 0D 00 [ DB 0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, O 3 10-17
943 00 00 GO 00 0O 00 [
944 00 00 60 @0 c
945 0CB2 00 00 00 G0 00 00 c o1 ¢, 0,0, 0,0, 0,4,63,0, 0,0, 0,0, 0,0, O 3 18-1F
946 20 3F 00 €0 00 0O c -
947 00 00 DD 0D c i
948 0CCo  CC 4B L0 31 80 2F [+ o1:] La75,0,4%,Uh 67,0, 3,0, Siis 4,U,05,U,35 3 20-27
949 &0 03 80 05 0O 04 c
950 e0 19 80 23 c
951 0C02 80 32 80 12 00 05 [ DB U,50,U,18,L, 5,U,16,L,52,L, 9:1,53,L,10 ; 28-2F
e52 80 10 DO 34 00 09 c
953 00 35 £O DA [
954 DCEZ 80 OA 80 16 B0 17 c DB u,10,U,22,U,23,U,24,U,36,U,37,U,38,U,51 3 30-37
955 80 18 BD 24 80 25 c
956 80 26 80 13 c
957 O6CF2 80 34 BO 35 80 20 < DB U,52,U,53,U,32,U,33,L, 6,U,48,U,31,U,46 i 3B-3F
958 80 21 0O 06 80 30 c
959 80 IF 80 2E c
560 oD0Z 00 03 00 1E 0O 31 c DB Ly 3)L,36,L,49,L,47,L,32,L,18,L,33,L,34 5 40-47
961 00 2F 00 20 0O 12 c
962 0D 21 00 22 c
963 oDi2 00 23 00 17 DO 24 c i1} L,35,L,23,L,36,L,37,L,38,L,51,L,50,L,24 3 48-4F
964 00 25 00 26 0O 33 c
965 00 32 00 18 [
966 0D22 00 19 00 10 DO 13 c ng 1,25,L,16,1,19,L,31,L,20,L,22,L,48,L,17 i 50-57
967 00 1F 00 1% 00 16 c
968 00 30 00 1) [
969 0D32 00 2E 00 15 00 2D [ D8 1,46,L,21,L,45,0, 0,U,20,0, 0,0, 0,Us17 } 58-5F
970 00 0O 80 14 0D 00 c
971 00 0O 80 11 [
972 0D42 0O 0O 00 00 00 DO [ DB o, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0 3 60-67
973 to 0C 00 00 00 00 c
974 0o ©00 0D 0O c
975 0052 00 06 OC 60 0D 0O [o ps ¢, 0,0, 0,0, 0,0, 0,8, 0,0, 0,0, 0,0, 0 i 68-6F
976 ©O DO 00 0D OO 00 c
977 0O €O 0D 00 c
978 0D62 0O DO 00 0D 00 00 c b8 o, 6,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0 P 70-77
979 60 0O 0D GO 00 00 c
980 £0 0O 00 00 c
981 0072 00 DO 00 0D 00 00 c oS ¢, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, O 3 78-7F
982 00 00 00 OO OO 0O [+
983 uo 00 00 00 c
984 opaz 580 15 80 22 80 13 c o]} U,21,0,36,0,19,L,14:L,15,0L,:28,1,42,4,28 ; 80-87
985 00 OE 0D OF 00 IC c
986 00 24 20 1C [~
987 ope2 00 38 20 3B 00 39 c D8 Ls56,4,56,L,57,A, 0,BAs0,L, 1,1,39,0, 0 ; 88-8F
988 20 0O 02 00 €O O1 c
989 : 60 27 00 0O c
990 ODAZ 00 3A 20 3A 00 3B c DB Lo58,A,58,L,59,4,59,L,60,4,60,L,61,4,61 i 90-97
991 20 B 00 3C 20 3C c
992 ¢0 3D 20 2D c
993 6DB2 06 3E 20 3E 0O 3F c op Le62+A,62,L,€3,4,63,L,66,4,66,L,65,4,65 i 98-9F
994 20 3F DO 40 20 40 c
995 00 43 20 41 c
996 QDC2 00 0B 0O 42 DO 07 c DB Ly B:L,66,L, 7,L167,L,6C,4,68,L,69,A,69 3 AD-A7
997 00 43 00 44 20 44 c
998 00 45 20 45 o
999 0DDZ 00 w6 20 46 00 &7 o DB Ly70, A, 70 L, 73,4070, L7214, 72,L073,A073 P AB-AF
1000 20 47 DO 48 20 48 c
1001 00 49 20 49 c
1002 ODEZ 60 D2 0O OB 0O OC c DB Ly 2,L,11,L,12,L,13,L,26,1,27,1,40, 1,41 ; 80-B7
1003 00 OD 00 1A 0O 1B c
1004 00 28 00 29 o
1005 ODF2 00 2C DO 36 DO 00 t DB L+44%,1,54,0, 0,0, 0,0, ©,0, 0,0, 0,0, O ; B8-BF
1006 0C 0C 0C SO 0O 0D c
1007 oC 00 0O 0O c
1008 0EOZ ©f DO DO 60 00 00 [ ps 6, 0,0, 0,0, 0,0, 0,0, 0.0, 0,0, 0,0, 0 3 CO-C7
1009 oG CO GO 6O 0O OO c
1010 0O 0O DO 0D [
1011 0E12 ©0 0O GO 60 0O 00 c DB 0, 0,0, 0,0, 0,0, 0,0, 0.0, 0,0, 0,0, O i C8-CF
1032 £2 O GO ©0 0O 0O c
1013 00 00 0D 00 s C
1014 DEZ2 00 00 00 0O 60 00 c D8 o, 6,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, O i DO-D7
1015 €2 06 GO ©C OO 00 c
1016 Lo CO e 00 .c
1017 0E32 €0 D¢ &L 00 0O 0O c pe o, 9,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, O ; D8-DF
1018 £0 U0 ©0 00 00 00 c
1019 00 €5 00 0D c , EO-E7
1020 0E42 00 DO 0D 6D 00 0O c BB o, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0
1021 00 00 0O 00 00 DO c
pz2 00 00 0O 00 o .
1023 0E52 00 00 00 06O 0O OO c oB 9, 0,0, 0,0, 0,0, 0,0, 6,0, 0,0, 0.0, 0 } EB-EF
1024 00 00 00 0O 00 0O o
00 00 00 0O c _
iggi DE62 0O DO 0O 00 00 QO c D8 0, 0,0, D;0, 0,0, 0,0, 0,0, 0,0, 0,05 0 3 FO-F7
1027 00 00 00 00 00 0O [«
00 DO 0D 00 c . Fa-
:ggg OE72 00 00 GD 00 GO 0D < 0B o, 0,0, 0,0, 0,0, C.0, 0,0, 0,0, 0,0, 0 i F&-FF
1030 00 00 0D 00 0D 0O [
1031 00 00 80 00 c
1032 C
[
1333 o INCLUDE USEKP.ASH 3 DATA ENthbKEI:UNCH HoDS
1035 c SUBTTL Modifications For Data Entry Keypunch Keyboa
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1. A personal computer attachment for a display
station of the type that communicates with a host com-
puter for the purpose of accessing data and running
programs on said host computer, said display station
having a display unit and a keyboard, said display unit
including display means for displaying an image, buffer
means for supplying image data to said display means,

163 164
1036 c
1037 C
1038 € BN N RN N » »* LS L AL Ll ol b dobabedl
1039 c i« i
1040 [ ] Modifications required to change Data Entry keyboard into 4
1041 [ 1 ] a Data Entry Keypunch keyboard !
1042 C = . M
1043 [ T e P e T T T 7 1] »
1046 c
1045 DEB2 C Kp LABEL WORD
1046 C
1047 c 3 Inbound translation table changes
1048 c
1049 DE82 01 0B 00 F8 c (+:] NL ,11, G,RESET ; Put RESET on key 11
1050 DE&6 02 0B 00 FB c [4):] NU ,11, O,RESET
1051 OESA 03 0B 00 F8 Cc og NPC,11, O,RESET
1052 OEBE ©4 0B 00 F& C 1] NPA,11, O,RESET
1053 OES2 0S5 0B 00 F8& C 4]:] NA ,11., O,RESET
1054 c
1055 0E9%6 01 oC 00 3C C DB ML ,12,PL,60 5 Put PF2 on key 12
1056 OE9A 02 oC 00 3C [ 1] NU ,12,PL,60
1057 OE9E 04 OC 20 0B c oB HNPA,12,PA,11
1058 c
1059 GEA2 01 OD 00 3D [ oe NL ,13,PL,61 5 Put PF3 on key 13
1040 OEAS D2 OD 00 3D c DB N ,13,PL,61
1061 GEAA 04 OO 20 OC c oB NPA,13,PA,12
1062 C
1063 OEAE 01 OF 00 3E c be NL ,14,PL,62 i Put PF6 on key 14
. 1064 OEB2 02 OF 00 3E c bB N ,14,PL,62
1065 OEB6 ©3 OE 00 00 C 0B NPC,14, 0, O
1066 OEBA 04 OE 20 OO = bB HPA,14,PA,13
1067 C
1068 OEBE ¢1 1A 00 IC c 0B HL 26,PL,28 } Put ENTER on key 26
1069 OECZ 02 1A 00 IC C DB NU ,26.PL.28
1070 OEC6 @5 1A 40 1C C bB NA ,26.,PC,28
1071 c
1072 OECA 01 1B 00 3F [ oB NL ,27,PL,63 3 Put PF5 on key 27
1873 0ECE 02 1B 00 3F c DB NU ,27,PL,63
1674 c
1075 DED2 01 28 00 40 c DB NL ,40,PL,64 3 Put PF6 on key 40
1076 DED6 ©02 2B 00 40 c bB NU ,40,PL,64
1077 [
1078 "OEDA 01 29 00 &} c 08 NL +41,PL,65 I Put PF7 on key 41
1079 OEDE 02 29 00 4} c e WU ;41,PLy65
1080 [
1081 DEE2 D01 2A 00 42 c DB NL ,42,PL,66 3 Put PF8 on key 42
1082 OEE6 02 2A 00 &2 c oB NU ,42,PL,66
1083 OEEA 05 24 €0 00 = DB NA .42, 0, 0O
1084 c
1085 OEEE 01 36 00 OE c DB NL :54,PL,14 } Put Backspace on key 54
1086 0EFZ 02 36 80 CE c DB NJ :56,FU, 14
1087 OEF6 D03 36 40 OF C DB WPC,54,PC, 14
1088 [
1089 QEFA 01 38 0D 44 < 0B NL ,5¢,PL,68 3 Put PF10 on key 56
1090 OEFE 02 38 00 44 Cc oB NU ,56,PL,68
1091 OF0Z 03 38 00 oC c DB RPL.56, 0, 0
1092 0F06 04 38 00 OC Cc DB HPA,56, 0, ©
1093 OFOA 05 38 00 00 C 0B NA ,56, 0, ©
1094 [
1095 OFDE 00 €O 0D 0O [ 0B 0, 0, 0, 0 1 End of inbound table changes
1096 C
1097 c Outbound translation table changes
1098 [o
1099 OFl2 o8 00 3% c DB 008H.L,54 3 Put Backspace on key 564
1100 0F15 &3 60 36 c 0B OB3H,L,54
1101 OF18 0D 00 39 C 0B 00DH,L.57 i Put RETURN on key 57
1102 OF1B &6 00 39 [ DB 086H,L,57
1103 OFlE &8 00 0B c DB 088H,L,11 3 Put RESET on key 11
1104 OF21 8A 00 1A o 323 0B8AH,L,26 3 Put ENTER on key 26
1105 OF24 Bl 00 OC o ob OBIH,L,12 i Put PF2 on key 12
1106 0F27 BZ 00 OD c 0B 0B2H,L,13 3 Put PF3 on key 13
1107 OF2A B3 00 OF c DB 0B3H.L, 14 ;3 Put PF4 on key 14
1108 OF2D B4 00 1B o 1] 1 0B4H, L,27 i Put PF5 on key 27
1109 DF30 B5 00 28 Cc [} ] OBSH,L,40 3 Put PFé on key 40
1110 CF33 Bé6 00 29 c [1}:3 0B6H, L,a1 i Put PF7 on key 41
1111 UF36 B7 00 2A o 08 0B7H,L,42 i Put PF8 on key 42
::ii 0F39 B9 00 38 c bB 0B9H,L,56 3 Put PF10 on key 56
c
ii:ll; OF3C 00 00 0D c OB 00CH,0, O i End of outbound table changes
1116 S
1117
1118 OF3F TABLES ENDS
1119 END
. . —
We claim: keyboard adapter means for receiving keyboard signals

from said keyboard, feature bus means for connecting
optional features to said display station, and means for
providing an interface to a controller external to said
display station and for providing a communication link
between said buffer means, said keyboard adapter
means and said feature bus means, said personal com-
puter attachment comprising:
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a personal computer system unit including a system
bus, a microprocessor, memory means and key-
board adapter connected to said system bus, and
input/output means connected to said system bus
for providing an interface to external devices, said
input/output means including a display adapter
having a buffer for supplying image data to a dis-
play means,

switch means disposed between said display means
and said buffer means in said display station and
also connected to said display adapter for selec-
tively supplying image data from said buffer means
or said display adapter to said display means, and

an attachment adapter including an input/output
interface, a switch control, a two-way keyboard
adapter, and a feature bus adapter, said keyboard
being connected to said two-way keyboard
adapter, and each of said switch control, two-way
keyboard adapter and feature bus adapter commu-
nicating with said system bus of said personal com-
puter system unit via said input/output interface,
said switch control further being connected to a
control input of said switch means, said two-way
keyboard adapter further being connected to said
keyboard adapter means in said display station and
to said keyboard adapter in said personal computer
system unit, and said feature bus adapter further
being connected to said feature bus means in said
display station whereby keystroke signals from said
keyboard are transmitted by said two-way key-
board adapter via said input/output interface and
system bus to said memory means of said personal
computer for interpretation by said microprocessor
and then retransmitted back to said two-way key-
board adapter and either to said keyboard adapter
means in said display station or to said keyboard
adapter in said personal computer system unit and
said switch control being responsive to a unique
keystroke signal generated by said keyboard to
control said switch means.

2. An attachment as recited in claim 1 wherein said
input/output means in said personal computer system
unit further includes a bulk storage media adapter and a
printer adapter, said attachment further including bulk
storage media means and printer means connected re-
spectively to said bulk storage media adapter and said
printer adapter.

3. An attachment as recited in claim 1 further com-
prising means responsive to a keyboard command for
unloading said buffer means in said display station and
transmitting the image data that was stored in said
buffer means to said personal computer via said feature
bus means and said feature bus adapter.

4. An attachment as recited in claim 1 further com-
prising means for transmitting data from a host com-
puter to either said buffer means in said display unit or
said personal computer system unit via said feature bus
means and said feature bus adapter.

5. An attachment as recited in claim 1 further com-
prising means for transmitting data from said personal
computer to said host computer via said feature bus
adapter and said feature bus means, said data being
generated either by signals from said keyboard or a
program run on said personal computer.

6. An attachment as recited in claim 1 wherein said
two-way keyboard adapter includes logic that accepts
keystroke information from said keyboard and directs it
either to said display umnit or said personal computer,
said logic being powered by said display unit so that if
there is a failure in said personal computer, the operator
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can switch to a host mode of operation using a key-
stroke sequence.

7. In a data processing system of the type having a
central host computer and a plurality of display stations,
each of said display stations having a keyboard and a
display unit, said display unit having a display means for
displaying an image, first buffer means for supplying
image data to said display means, first keyboard adapter
means for receiving signals from said keyboard, and
interface means for providing an interface between said
host computer and said buffer means and keyboard
adapter means, the improvement comprising a personal
computer attachment for at least one of said display
stations, said personal computer attachment compris-
ing:

microprocessor means, memory means, second key-

board adpater means and input/output means, each
connected to a common system bus, said system
bus being connected to said interface means and
said input/output means including display adapter
means having second buffer means for supplying
image data to said display means,

switch means disposed between said display means

and said first and second buffer means for selec-
tively supplying image data from said first or sec-
ond buffer means to said display means,

two-way keyboard adapter means disposed between

said keyboard and said first and second keyboard
adapter means for selectively supplying signals
from said keyboard to said first or second keyboard
adapter means, and

control means responsive to an operator input for

controlling said switch means and said two-way
keyboard adapter means for operating said display
station in a host mode or a personal computer mode
wherein the image data from said first buffer means
is supplied to said display means and the signals
from said keyboard are supplied to said first key-
board adapter means in said host mode, and
wherein the image data from said second buffer
means is supplied to said display means and the
signals from said keyboard are supplied to said
second keyboard adapter means in said personal
computer mode.

8. The personal computer attachment as recited in
claim 7 wherein said input/output means further com-
prises printer means and print command means respon-
sive to an operator input for selectively printing the
content of said first or second buffer means by said
printer means.

9, The personal computer attachment as recited in
claim 7 wherein said input/output means further com-
prises bulk storage means and copy command means
responsive to an operator input for selectively copying
the content of said first or second buffer means in said
bulk storage means.

10. The personal computer attachment as recited in
claim 7 further comprising file transfer means for trans-
ferring files between said host computer and said per-
sonal computer. .

11. The personal computer attachment as recited in
claim 7 wherein said display means is a monochrome
display and said second buffer means is a color graphics
adapter means providing at least three color output
signals, said switch means including color to grey scale
conversion means for converting said color output sig-
nals to variable intensity level signals which are sup-
plied to said display means in the personal computer
mode.
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12. The personal computer attachment as recited in
claim 7 wherein said display means is a monochrome
display and said second buffer means may be either a
monochrome adapter means or a color graphics adapter
means, said color graphics means providing at least
three color output signals, said switch means including
color to grey scale conversion means for converting
said color output signals to variable intensity level sig-
nals, and display adapter detection means connected to
said second buffer means for automatically detecting
whether said second buffer means is a monochrome
adapter means or a color graphics adapter means and, if
said second buffer means is a monochrome adapter
means, inhibiting the output of said grey scale conver-
sion means to said display means in the personal com-
puter mode.

13. The personal computer attachment as recited in
claim 12 wherein said display means requires synchro-
nizing pulses of longer duration than those supplied by
either said monochrome adapter means or said color
graphics adapter means, said switch means further in-
cluding pulse stretching means connectable to either
said monochrome adpater means or said color graphics
adapter means for generating synchronizing bulses of
the required duration for said display means.

14. The personal computer attachment as recited in
claim 12 wherein the horizontal frequency signals from
said monochrome adapter mseans and said color graph-
ics adapter means are different, further comprising
means in said display unit responsive to said display
adapter detection means for changing the ramp slope of
said display means to accomodate the horizontal fre-
quency signal of the detected adapter means.

15. A personal computer attachment for a display
station of the type that communicates with a host com-
puter, said display station having a display unit and a
keyboard, said display unit having display means for
displaying image data and first buffer means for receiv-
ing image data from said- host computer and supplying
said image data to said display means, said attachment
comprising:

a personal computer including a system bus, a micro-
processor and memory means connected to said
system bus, said memory means including second
buffer means for storing image data,
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switch means connected to said display means and to
said first buffer means in said display unit and to
said second buffer means in said personal computer
for selectively supplying image data from said first
or second buffer means to said display means,

bus means for connecting said personal computer
system bus to said host computer through said
display station for providing a communications link
therebetween for selectively transmitting data be-
tween said host computer and said personal com-
puter,

keyboard means for selectively connecting said key-
board to said host computer via said display station
or to said personal computer system bus, and

control means responsive to keyboard inputs for con-
trolling said switch means, said bus means and said
keyboard means.

16. A personal computer attachment for a display
station of the type that communicates with a host com-
puter, said display station having a display unit and a
keyboard, said display unit having display means for
displaying image data and first buffer means for receiv-
ing image data from said host computer and supplying
said image data to said display means, said attachment
comprising:

a personal computer including a system bus, a micro-
processor and memory means connected to said
system bus, said memory means including second
buffer means for storing image data,

switch means connected to said display means and to
said first buffer means in said display unit and to
said second buffer means in said personal computer
for selectively supplying image data from said first
or second buffer means to said display means,

bus means for selectively connecting said personal
computer system bus to said first buffer means for
transmitting data in said first buffer means to said
‘memory means of said personal computer,

keyboard means for selectively connecting said key-
board to said host computer via said display station
or to said personal computer system bus, and

control means responsive to keyboard inputs for con-
trolling said switch means, said bus means and said

keyboard means.
* L] * * *



