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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 
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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 I/O interface connected to the 
system bus. A display adapter (26 or 28) is connected to 
the IAO 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/O 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), randon 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 (I/O) 
slots which can receive diskette drive adapters, printer 
adapters, display adapters, additional RAM and so 
forth. The I/O 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 I/O 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 I/O interface function 
which allows the 3278 adapter to meet the interface of 
the I/O 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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4. 
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. 1 is a perspective view of a 3278 display station 

flanked by a personal computer system unit and a 
printer; 
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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 is 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 I/O 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 I/O slots. For example, a diskette drive adapter 
24 capable of supporting up to four diskette drives 
would be plugged into one of the I/O slots. This in turn 
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6 
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 I/O 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 I/O slots and make the cable connec 
tion from this adapter to the printer 18. Another I/O 
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/O 
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/O 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 

I/O interface function 54, the analog input switch con 
trol 56, the two-way keyboard adapter 58, and the fea 
ture bus adapter 60. The I/O interface function 54 al 
lows the 3278 adapter 36 to meet the interface of the 
I/O 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 I/O 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 256X8-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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8 
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. 5 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 
X'' Nop 
X'2' Poll. Sends poll status to feature bus. 
x'3" Reset. Sets buffer address counter to 

all zeros. 
X'4' Read Data. Reads one byte of data. 

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

counter high. 
X'6" 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'A' Nop 
XB' Read Multiple. Reads up to four bytes 

of data from the buffer. 
X'C' Write Data. Stores up to 256 bytes of 

data in the buffer. 
XD' Nop 

XF 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 



4,641,262 
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=O) or PC reset or Reset. 

6 IPL Complete. Set by PC write command 
(bit 6= ). 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 
cominand (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. 

O 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: 

BT DESCRIPTION 

7 
6 
5 Feature D = X5 
4 
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 'g' 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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10 
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 IBM 
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. 4,271479 to Cheseika 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. 8 as c and d. FIG. 8 at c 
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 ath 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 atjand 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 
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negative going step buffer address countergate is gener 
ated as shown in FIG. 8 at l 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 c and d. Since as shown in FIG. 9 ath 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 eas 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 FIG. 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 l 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 
MID 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 I/O address X'3E4'. The follow 
ing is a description of the bits of the PC status register 
beginning with the most significant bit: 

BIT DESCRIPTION 

7 Reserved. 
6 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 (). 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 0 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 linterrupt. 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 1 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. 
Parallel Output Port interrupt. This bit 
is a 1 when the parallel output port 
(82.55 Port B) is available to accept 
another character. This bit is reset 
when data is sent to the port or by PC 
reset, 

O Keyboard in Interrupt. This is a 1 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. 
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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 I/O address X'3E4'. The 
following is a list of the commands decoded by the 
decoder 106: 

COMMAND DESCRIPTION 

X00' Turn off serial interrupt. Resets the 
keyboard serial 1/O port. 

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

x02' Turn off Read Request Sequence. 
X'03" Turn on Read Request Sequence. 
X'04 Turn off Screen Capture Busy. 
X'05" Turn on Screen Capture Busy. 
X06' Turn off Test Mode, 
x07" Turn on Test Mode. 
X08 Turn off Keyboard Clicker Gate. 
x09' Turn on Keyboard Clicker Gate. 
X"OA" Turn off 3278 Display gate. 
XOB' Turn on 3278 Display gate. 
xOC' Turn off IPL Complete. 
X"OD" Turn on IPL Complete. 
X"OE" 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 I/O addresses and a description of their use 
are listed below: 

PORT ADDRESS DESCRIPTION 

A X'3EO This port is used to read the keyboard. 
B X3E This port is used to send keyboard data 

to the 3278 display. 
C X'3E2. This port has multiple uses. It is used 

for the control signal for ports 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). 

D X3E3' This is the control register for the 
8255 controller. 

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 82.55 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'3E5'. 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 ComputerAttachment 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 (I/O 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 (I/O 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, X3E5, 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'3E5, 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 I/O 
bus. Two additional I/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 I/O 
bus. Two I/O 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 "0101B 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, 5: 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: 

XOO'-reserved 
XO1'-3278 POR 
X'02'-Read Operation 
X'03'-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-XFF 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: 

length type flags data (0-252 bytes 
O 2 3 4. 256 

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'O2'-Inbound Structured Fields 
X'04'-Define Screen Capture Options 
X'06'-Query Keyboard State 

The possible type fields flowing to the PC from the 
3274 (outbound) are as follows: 
X01'-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'1' 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 XDO". 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. L variable length 
2-3 "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"O3'-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 
signals 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 informalion 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. X07'-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: 

Authorization Matrix 

Monochrome Color Graphics 
80 x 25 text Inode yes yes 
40 x 25 text mode O yes 
APA graphics mode cy yes 
character box size 9 x 14 8 x 8 
character size 7 x 9 5 X 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 
R Horizontal Display Characters SOH 
R2 HSync Position Characters 52H 
R3 HSync Width Characters OFH 
R4 Wertical Total Char Rows 19H 
R5 VTotal Adjust Scan Line OOH 
R6 Vertical Display Char Row 19H 
R VSync Position Char Row 8H 
R8 Interlace Mode O2H 
R9 MaxScan Line Addr Scan Line ODH 
RO Cursor Start Scan Line OBH 
R11 Cursor End Scan Line OCH 
R12 Start Addr (H) OOH 
R13 Start Addr (L) - OOH 
R4 Cursor (H) - OOH 
R5 Cursor (L) - OOH 

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 
R 38H H 38H 
R2 28H 50H 28H 
R3 2BH 57H 2BH 
R4 OSH OAH OSH 
R5 AH 1AH 6BH 
R6 00H OOH 00H 
R7 9H 19H 64H 
R8 19H 19H 64H 
R9 O2H O2H 02H 
R10 07H OTH 01H 
R1 06H O6H 06H 
R12 07H 07H 07H 
R3 OOH OOH OOH 
R4 OOH OOH OOH 
R15 OOH OOH OOH 
R6 OOH OOH OOH 

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 PCVR 
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: 

I. 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 Select 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. 13.B. 
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 Wertical Retrace 
--78 Hi Intensity 

--Horizontal Sync 
--Wertical Retrace 
--Hi Intensity 

--78 Video Data --Video Data 
-78 Vertical Skip -Vertical Skip 
-78 NC Reg 1 -NC Reg 1 
Signal Names Received 
From Color Graphics Adptr 
--PC Horizontal Sync 
+PC Wertical 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 Wertical Sync + Vertical Sync 
--PC Video --Video 
+ PC Hi Intensity +Hi Intensity 

- NC Reg 1 

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 to 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 
mal. 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 
40. 
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 
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5 ; : s , p . . . . . . . . . . . . . . . . . start of specifications wrh . . . * * r * r * * * * **** 
s 

iodule ame: 3270 Att 
8. 
g ; Descriptive are: 278-279 Attachment BICS ext insion 
O s 

l ; Copyright: IBM Corp 1982 

3. Status: Version l.00 
& 
5 Function: To handle sill hardare interrupts from the 3276.79 
6 attachment option and all software interrupts for 
7 3.278/.3279 attachment functions 
8 
9 Notes: 

20 
2 3 Dependencies: DoS ... or later 
2 

23 Restrictions: None 
24 
25 nodule type: Program 
as 5 
27 s Processor: Assembler 
23 3. 
29 Entry Point: NDSPCOPYRIGHT 
so 3 
31 Purpose: Copyright notice displayed then BIOS is initialized 
s 
s linkage : horne 
st 

s Input Parameters: None 
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37 Entry Point: NDSPINT 
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iss s Purpose: To process ail hardware interupts from the 5278/.32? 
O s st tachment option 

& s 
42 5 linkage: Hardware interrupt 2 
43 s 
& 4 Input Parameters: None 
&S 
46 Exit Nortal: 
47 s 

Purpose: To return to the interrupted program 
49 
Eo linkage: IRE 
5 
S2 s Output: None 
53 
54 ; Exit Error: None 
5s 
5ts ; External References: 
57 
58 Procedure Invoked: PROCKEYBOARD DATA 
59 
60 Purpose: To process a keystroke from the 3278/5279 keyboard 
s s 
62 linkage: CA. 

3. 
6 4 s Input Parameters: one 
s s 

s 

10 

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 

5 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 

15 could be used to perform the same or similar functions. 
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: Procedure Invoked: PRoc PCPORTAVAIL 
Purpose: To send the next Laiting keystroke to the Personal 

Corputer 

lir, sge: CAll 

Irpu Parameters: Nore 

Output: one 

Procedure Invoked: PRCC 327&PCRTAVAIL 
Purpose: To send the next waiting keystroke to the 3278/.3279 

linkage: CAt 

Input Parameters: one 

Output: None 

Procedure invoked: PROC STAR TOP 
Purpose: To process a Start operation command received from the 

3274 control unit 

linkage: CALL 

Input Parameters: None 

Output: Non 

Control Blocks: 

KDSPDCLS - 3278/3279 adapter interfaces 
NDSPUSER - 3278/3279 attachment BIOS software interfaces 

essages Issued: None 

Change Activity: none 

; belxxx i? tex x . . . . . . . . x Nat End of Specifications be seek is tests - it 

subtit 3278/3279 Attachment Option interfaces 

'... . . . isfacts. Ash 
;: tith his hop bid the he was his he pse is be 

O ADDRESS ASSIGETS 
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; it is K - a bit was a six a sists as a x is a six a skip a N41 of eit * * g it b 
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tips. KBOUT E2U BASE ADDR + 3.2783.279 DSPLAY OUTPUT PCR 
KBCTL EGU BASE ADDR42 KEYBOAR) control PCRT 
CMD8255 Ecu EASEADOR 43 8255 COMAD PORT 

NOSP ADAPTER SAUS FORT 
DSP AAPTER CoA PORT 

START OPERATION ODIFIER PORT 
PERSONA. COPUER KEYBOARD Output PO 

STATUSPORT EGU BASE ADDR44 
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START OPMOD Equ BASE ADDR+5 
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8259 INTERRUPT CONTROER PCR CTL 82.59 EQU 20H 
8259 INTERRUPT MASK REGISTER IR8259 EQU 2H 

is 4 x + xxx xxx - x -x set the ex-sex 343.3% E3 seek be ex X x X x * *** * * * * * 

VALUES TO BE SENT TO KEYBOARD CONTROL PORT (KBCT) 

; it is the a state-feet fix he his held be p if it is ki 
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; xx. is exj x xxx xxx xxx xxxi-xxx x 36x3 bisexx xx xx + i - x * h be r- is a X 

O OUTPU chARAfER AWALABLE 
SABLE TERRU: FROM 327Bass 

EABLE INTERRUP FROM 3278/.3279 
DSABLE INTERRUT FRCM 3278/79 

NoTOBF EQU osh 
RESET INTEB EQU 04H 
SET INTEB EQU OSH 
RESET INTEA, EQU o8H 

KEYBOARD 
SETIHTE LA EQU oth ENABLE INTERRUP FROM 3278/.3279 

KEYBOARD 
PCODE Equ OEH sITCH 3278/.3279 TO PERSOAL COPUTE 

OE 
host root Equ FH sITCH 3.278/.279 to host PROCESSOR 
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OE 

as . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . the '***** 

f wALUES to BE SEN to Interrupt controlleR PRT CTL 8259) 

is a is a sex as a his pass be a it is a fee : best is the *** *** 

E. Es S2 ; End of TERRUPT or LEVE 2 

assa as a six setts - was set as a bit is a site k.k. i - if * h 

e VALUES TO BE SENT TO NOSP CorraNO PORT (COIA.D. PORT) 

; : a has a as a six state it - a? a it it is tie 

SERIAt iroFF Egu ooh TR of F SERIAL FOR IITERRUP FLAG 
OPCOMPLETE EGL oreRATo coPleTE 
READ coPLETE EU 2 s27 a READ AA FC SP ADAPTER 

BFFER 
READRECUEST Eg is REGUEst READ FR 3274 
SCREE-CAPTUREric PETE EGU 04H scREE, CAPTURE cc::PLETE 
SCREE capture EU 05 SCREE cape I FCES 
DIAGICSTICrger F EU & FF IAG:ost rode 
DI AGNOSTIC,DEC - . Ect of ; triot DIAgostic rode 
CICK OFF Equ Osh turn off 337s/s27's KEYBOAR cle:ER 
CLICKO Egu og ; Trio 378/327.9 KEYBARD CICKER 
CISABEC EU cah Isse 3e a279 srAY ERFACE 
EABLENDs EU os ; Elits 33s,329 DISPLAY Ef ACE 
RESETIPLCC-PLETE EQU och DSP APTER coc of Aze 
IP corpLETE EGU or ; tosp AAPTER code A2ED 
RESETADAPTER Egu o RESE s27sa's 279 ADAPTER 

is is a past a pate as as a is a e i is set w at 
s 

AsK was FOR NDSP ADAPTER STATUS READ FRO. STATUSPORT) 

as a six k is a sex is a as a sea leaf she led he hit is a he 

St. KBIN El 278/s279 REYBoard AA AVAILABLE 
STKBOUT EU 2H 3278/.327.9 KEYBOARD output Port 

s AWALABLE 
STSTART OP EU & sTART operato FR 3274 
STPCKBOUT EU Perso A Corputer KEYBOARD output POR 

AWAAE 
STPC. KBBUSY Ea ; FERSONAL computer KEYBOARD output PORT 

s BS 
ST3278 E. 2 ; spAY is A 3278 
STPOLLACTIVE EQU AH ; Fol REGust Is ACWE 

the state is . . . . . . . . . . . . . . . . . it at he if it is 
t 

sTART oper ATION ODIFIERS READ FRO STAROPOD ) 

; : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . as 

sor POR Er h ; 3278/29 POER ON RESE 
Sori READ E. B2H as Art of REAs squEcE 
SORITE EU o to of RIE sequence 
SOEXECUTE Eu & EXEcue coald 
Sor ABORTE E. s sort TRANSFER corad 
SOABORTV EU s Act to last WERIFY coast 
Sor ERROR EG ERROR CO 
sor VERIFY Equ WERIFY chro 

be is a tie s p & it we she 

KEEAR ANSAC ABLE A.ES - special For .EYs 
e 
it is best-knit is a x * x b is is bib 

SHIFT lock E. s ; St Lock EY 
SHIFT E. r2 EF halo SHIFT KEY 

RSHIFT Ec -3 RGT HD SHIFT EY 
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ALT st-IFT ECU - ? At KE 
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SITCHOE Ec - OGLE Oce KEY 
CTLKEY EU -2 ; EER resoat coPUTER cir ASE 
ALTKEY EU -E ER Parscal corpTER ALT case 
PAUSE KEY Ec -14 ; PSE ::: OHER KEY S. It 
No SHIFT KEYS EGu his F sift KEYS DEFIED 
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was a sess M . . . . . . . . . . . . . . No he r - - - - - - N + * * * * * * * * * * * * * * * 

KEYBOApp TRASLATO TABLE VALUES - REGUIRED STATES 

is a & s as a - - -, - - - - - - - - - - - a six - war - ... i - - - - + p r s h > * * * * * 

l E. Oh ; ACER CASE 
EG SOH ; UPPER cASE 

C EU 4CH crt case 
A EU ch: A cASE 
BA EQ OH ; :blicATE BREAK ALT AFTER KEYSTROKE 
B EU OH ; rust Atso Icts EPEAK for thIs 

KEYSROKE 

FBA BUFFER seGHENT AT DE40OH 

was a two six taxa steps a six sexie - be fee it is fitt' 

FEATURE BUS AAPER BUFFER 
R 

as a six is as as a fast experts k is a kakks P******** 

LEGTH OF DATA 
MESSAGE TYPE 

HORLENGTH o 

MESSAGE FLAGS 
HDRTYPE ob 2 
HDR FLAGs DB 2 
HDR FSTART EQU 80H 
HDRF END EQU 40h 
HDR DATA OB 252 UPR ) 

START OF MESSAGE 
End OF MESSAGE 

; TExt OF ESSAGE 

sIZE FBA BUFFER EQU s-FBABUFFER ; SIZE OF FBA BUFFER 

FBABUFFER ENDS 

as as a sex . . . . . . ; ; ; ; M A ; , . . . . . . . . . . . . . . if it - bbl wet r* * * * 

; : type codes. In FE URE bus ESSAGE HEADER 
; : 
; : xxx xxx x . . . . . . . . . . . . . . . . . . . .xxx xxx fil43 xxx-xx-xx *********** 

ESSAGES sent to THE 374 

AP Est 1ESSAGE O 337 
STRUCTURE FIELO to host 
SE SCREEN CAPTURE OPTIOS 
UERY KEYBOARD SAE 

HTRAPTO 3274 EQU OOH 
HTSF. To HOST Egu to?h 
HTSET SCOPTIOtis EQU DAH 
HTQUERY_KBD STATE EQU C5H 

KEYsARD SAE 

HTERRORLDG EU Osh ERROR LOG ESSAGE To 3274 

Essages RECEIVE FRO THE 3274 

HTRAPFR or 3274 EQU DH ; RAP Est Essage FROr 3274 
Hr SFF Rori Host Equ SH ; STRUCurto FIELD FRO HOST 
HTSCDATA EU Osh ; screen capture DATA 

i HT KBD STATE Ecal d7h 

DEVICE YPE COOES 

HTIO EU 3278/327c Personal coPUER ATTACHF1E 

subtil 3278/3279 Attachment BIOS Extension Interfaces 

ICLUE CSPUSER, S, 

; he the as y - - - - - - - - - - - xxx xx x . . . . . . . . k h : h a b : * - 1 

DSP use IERFACES 

be he k + j th h . . . . . . g g h ’ j pass as as a sp. p & p & 8th he b + b 

DSPINT CODE EQU 5OH ; OSP SOFTARE TERRUPT CODE 

is is is a is phy as a sax. . . . . . . . . . F-4 r is a be a 

; FUCTIO codes - PLACED IN REGISER Ah BEFORE INWOKIG BIOS 
; 4. 

be his six-xx-xx-x-xxx xxx xxx xxx xxx xxx xx + seeks be six ****k 8 

FUNCse TMODE Equ o ; set rode 
FUNCSENDKEYs Equ l ; seo KEYSTROKES To 3278/.3279 
FUNC SETINT VECTOR Equ 2 set nosp In ERRUPT WECTOR 
FUNCREs ET INT, VECTOR Equ 3 ; RESET Dsp. INTERRUPT WECOR 
FUFCSETEUFFERADDREss EQU 4 ; set INPUT BUFFER ADDRESS 
FUNCSEND MESSAGE Equ 5 ; send Essa GE TO HOST 
FUICCA-CELESSAGE EQU 6 ; CANc 1ESSAGE to HOST 
FUNCLOD XLATIN Equ 7 ; roofy Inbout D rRANSLATION TABLE 
FulciotoxLATOUT Equ a roofy outbound TRANSLATION TABLE 

9 ; FUCGUER KEYBOARD ID EU UERY KEYBOARD ID 
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be . . . . . . . . . . . . . . . . . . . . . . . . . . . . . if 

OE waltus - PACE. I. A REGISTER HE SEtG ODE 

it is . . . . . . . . . . . . . . . . . . . . . . . . At the letter 

SE root-'ost EGU HANGE so host processor iOOE 
SETroDEPC Equ CHANGE to PERSOA coPUER OF 
SET robe hosts CREE- Ect 2 is PAY host screen AGE 
SET ODEPC SCREEN Equ 3 ; IsPAY Pc screen IAGE 

is is . . . . . . . . . . . . . . . . e. ei eit **** 
s 

TERRipT WTCR watts - PACED IN A REGISTER HEN 
SETI or RESEG SP InterR WECOR AD HEt s 
S.PECIFY. Put BUFFER ARESS 

es; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . if set be the first 

VECTORDATAXFER EU AA RA:SFER 
VECTORSCREC CAPTURE EU SCREE APURE 
VECTOR RAPTEs.T Egy 2 RAP test 
VECTOR, QUER. KED stATE. Ecu 3 ; quERY KEYeoARD STATE USED ITERLY) 

ps - as a 4 x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . seek 
- 

RETUR cc A REGISTER FRC SSP BIOS 

p f : - - - - - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kit 

RCOK Egu o Fuct: Perfor Ed 
RCINVALIO Fulic Egu Fucci code IVAlo 
RCINVALIDODE Eq 2 . riote selector cc E INALD 
RCFBA to TOP Equ 3 FEAFurE sus. AAPER OT OPERATIOA. 
RCINVALID, KEY Eq. , ; IVAL KEY stroke I aSSAGE 
RCINVALID VECTOR Equ is IWA ERRP WEOR SPECIFIED 
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PER ESE 
RCFROTOCOL. VIOLAIO: Equ 7 Essage REECE BY 3274 UE to 

s Protocol WIATI 
RC1ESSAGECA::CEltEO ERL ESSAGE CAELE B user REQUEST 
RC: ALID PAR Equ 9 ; I. In far Airer 
RCAIOPE II:3 Ecu is as KEYEAR S it) 

EC, F A PREVICS AIO 
RCKEYFOARD HIBITED Eq. , ; 3 sacri, EYBOARD IS ISISIEO 

y FOR SCHE HER REASON 
; : A S EYBOARD IS C. Its; ETEC RCApsi E 2 

F.CSE I. As a 
37329 EYBOARD IS C. IISITED - R1EssigE LOST E 13 

sort OF THE KEYstrokes ERS CST 

. . . . . . . . . . . . . . . . . . . . . . . x s is a the is a ******* 

CODE INAH REGISTER) the INTERRUP Ander IS 
ETERE FRO sp BIOS 

is x as a sess sex sets he he see essee 'e''' 

EssaGE RECEIVED FR 327 
por O REs ET RECEIVED FRC 3278/.32. 
ArA RECEIVED FROr 3274 HEN NO BUFF: 
AS AWALABE 

REASOESSAGE RECEIVED EQU 
REASON POLER ON RESET E 2 
REASON DATA OVERRUN ERU is 

sUBTL process an interrupt from the 327/3279 attachment opti 
PAS 

is a asses is be by r r s h > - - - - - - r is - k she h : * * * ******* 
; 

Group All BIS ATA SEGEPs she s 
s 

is esses . . . . x x . . . . . . . . . . . . . . . x x . . . . . . . . . . . . . * * * * ******* 

BIOSDATA GROUP BIOSDATAccio, EIOSDATAKEYBOARD, E, ICEO at FBA 

BioSDATA cortion SEE cord 'SPEIS' 
BIOSDATACOrio Eos 

alosDATAKEYBOARD SEGi ENT Pustic CSPSICS' 
BIOSDATAKEYBOARD EIDs 

BIOSDATA FBA SEGENT Public spIs 
BIOSDATAFBA EDS 

Page 

Discs set P.I. 'Spsics" 



& 
4 43 
Gide 
& 5 
Act 
A 

4 & 8 
449 
SO 

(5. 
5. 

45s 
54 
455 
ASS 

s 
58 
459 
46 
45 
42 
43 
48& 
465 
4ss 
4. 
48 
49 
40 
47 
472 
73 

d 
a 75 
476 
47 
478 
479 
48 
48 
& 82 
483 
d 
48S 
486. 
487 
4.38 
49 

& 9 
492 
49s 
9a 

a 95 
A9. 
497 
A98 
499 
Soo 
50 
5C2 
sos 
soc 
505 
so 
5 of 
SOs 
509 
5 to 
s 
S 
s 
54 
55 
5. 
s 
58, 
5 l s 

s 
51 
532 
sis 
5. 

000 
cood 

co27 

OS 

ods 
s 

CSS 
0.054 
Ooss 
Odess 
oost 
Os 
0059 

to 5 

Os2 
OOSS 

obs 
Odess 
057 
toda 
DOS 

OCSA 

oss 

006B 

C6B 
0.088 
COE 

OF 

9 
72 
20 
74 
57 
6. 
74 
56 
6E 
20 

74 
43 
39 

F8 
so 
s 
Sl 
S2 
55 
t 
E 

(6 

7 
F 

5F 
SE 
SA 
59 
5B 
58 

CF 

(42 
73 
43 
65 
38 

s 
do 
s5 
20 
28 
9 

20 
F 

38 

6) 
F 

6F 
72 
2O 
8 

OA 
72 
3. 
43 
72 
a 9 
72 

As 
e 

BA C3E 
EC 

A8 d. 

2 
6E 
6D 
20 
4. 
D 

73 
2E 
29 
69 
42 
70 
OD 

35 

50 
s 
70 
33 
74 
s 

69 
3. 
43 
67 
40 
2O 
OA 

s 
6 
75 
32 
74 
6E 

6F 
so 
6F 
88 
2 
s 
24 

4,641,262 
36 

EXTRN PROC KEYBOARD DATA::EAR 
EXTR PROC PC-PORTAVAIL::EAR 
EXTR- PROC 327& FCRTAVAIL: EAR 
EXTRN PROCst RTOP:EAR 
PUBLIC DSPT 
PUBLIC PROCINTERRUPTs 
PUBLIC NDSPCOPYRIGHT 

NDSPCOPYRIGHT LABEL BYTE 
dB "IBM Personal Corputer 3278 Attachment" OD ch 

DB version 1. OD (C) Copyright IBr Corp 1982 " . OOH, OAH, '' 

; it assassis----- as a six at a has as a self-effie the hit be f**** 

; : Procedure Name: NDSPIFT 
Function: To process all harduare interrupts from the 3278/.3279 

Attachment Option 

it Input: 3278/.3279 Attachment Option status register 

; : Output: None 
; : 

hk ski kibbs - w is six it extes - a text 

OSPINT PROC FAR 

ASSUE CS: dSPsos, SECSAA 
St. ; All O. HIGHER PRIORITY ITERRUPTS 

Sh AX ; SiWE REGISTERS 
PUSH BX 
PUSH CX 
Push DX 
PUS S. 
Push D 
Puys DS 
Ps Es 

OW AX, BIOSDATA ; ESTABlsh ADDRESSABILITY TO ORK AR 
Mow OSAX 

CA PROCINTERRUPTs ; FRCCEss ALL PE-DIG. It TERRUPTS 

roP ES RESTORE REGISTERs 
Pop DS 
pop DI 
POP SI 
Pop Ox 
Pop CX 
POP BX 
POP AX 

Ret ; RETur to ERRUPE PROGRA 

tos PIT EoP 

a & a pa d. a. as pass &- is so a p - a s . . . .- ... - - a - - - - - - - - - - he 4 as a s p was a - a a - s p 4 - r - e - the 

; 
; & Procedure His ne: Proc. If EFUP:S 

a rus frcra . . . . . . . . . ; ; F. Yet i cr: ; c. roers is . . . . 
; : st trict rest cation 

; : Input: 3783.279 Attachrent Option ttatus register 

st Cutput: il interrupts processed - ECI sent to 859 for eye 2 

; : * * * 4 x -x 4 x the skh ( - p r s - as e a d - of his - 4 - 44 - - At this in - so a r + k is 

ProcINTERRUPTS PRoc lie A.R 

DETERMINECAUSE: 
OW Dxis TATUs PORT ; READ THE ADAPTER status REGISTER 
h ALDX 

TES ALsTs TAR TOP ; AS THE INTERRUPT CAUSED BY RECEIPT O 
SAR PERAION CA, FRC HE 

274 co-TROL UNIT? 

  



s3S 
S55 
s37 
F is 

539 

E4 
... c 2. 

4 
45 

s 
37 
sia. 

: : s 

5. 
SS 
5ts 
st 
55 
SS is 
57 
SEs 
59 

007 
07.3 
CO76 
Copa 
C073 

0.07A 
007 
OOF 
0.08 
008 

Ocs 
des 
C CSS 

C3A 
CoA 

00 g 
CO 93 
CO 
(S6 

cos3 

CC99 

oots 

74 
E8 
EB 

A8 

E8 
ES 

A8 

74 
ES 
EB 

As 

74 
E8 
Es 

FA 
ao 
E. 

cs 

37 
5 
0000 E 
F3 

os 

5 
Coco E 
EA 

5 
cood E 
E. 

O 

OS 
CCOO E 
CS 

62 
20 
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JZ CAUSE No, NoT STAR operATION COrfit A2D 
CALL PRDc sTARTDP YES, Process start oper ATION COMAND 

P DETERMINECAUSE ; PROCESS HEXT PENDING INTERRUPT 
CAUSE : 

TEST AL, sircks out ; IAS THE NTERRUPT CAUSED BY ACCEPTAC 
OF DAIA BY the PERSOAl CCPUTEP? 

JZ CAUSE 2 ; :O, NOT PC PRT AWALAelt 
cALL Proc. PCPOP TAVAIL ; YES, CAN SE-D ExT BYTE TO PC 

P DETERril ECAUSE ; PROCESS -EXT PENDING II-TERRUPT 
CAUSE.2: 

TEST AL STRE OUT ; As the NTERRUPT cAUSED BY ACCEPTAt 
of AA BY THE 27.279? 

2 CAUSE3 ; so, not sata's 279 Port AVAILAe E 
cALL FRoc 2278. PORTAVAIL ; YES, CA: SE-D NEXT BYTE TO 

P DETERMI ECAUSE ; PRocess NEXT PEOING INTERRUPT 
3.278/.327.9 TERNA 

CAUSE3: 
TEST Al,ST. Ke. It AS THE ERRupt CAUSED BY DATA 

AVAILABLE Fror The 3278M32.79 EYBOARC 
JZ CAUSE 4 O NOT KEYSOARD DATA AVAILABLE 
CALL FRC : OARD DATA ; YES, PROCESS KEYEOARD DATA 
up CEE cius E ; FRCCEss Eat PERDING INTERRUPT 

CAUSE4: 
c OISAs LE All ERRUPTS 
roy AOI ; SIGAL Ed OF TERRUPT FOR E'El 2 
OUT Cl859, Al 

RET ; RETURE Yo cAller 

PROCITERRUPT's EoP 

lossos Eids 

Ed 

APPENDIX B 

The IEM Personal Co?hputer MACRO Assembler 
3278/3279 Attachment cyboard Interrupt hander 

*** h is a kiss birth start of specifications of s a grew h . A with the 

Module Name: NDssko 

Descriptive Name: 3.278/.3279 Attachment Kcyboard Interrupt in idl cr 

Copyright: IBM Corp 1982 

Status: Version 1.00 

Function: To process keystrokes from the 3278/3279 keyboard and 
keyboard related function recuests from an application 
progren 

Notes: 

Dependencies: none 

Restrictions: None 

Module type: Program 

Processor: Assembler 

Entry Point: PROCKEYBOARD DATA 

Purpose: To precess a keystroke from the 3278/3279 keyboard 

linkage: CALL from NDSPBIOS 

Input Parsmeters: None 

Entry Point: PROC PC-PORTAVAIL 

Purpose: To send the next naiting keystroke to the Personal Computer 

Linkage: CALL from NDSPBIOS 

Input Psrameters : hone 

Entry Point: PROC 327B PORTAVAIL 

Purpose: To send the next baiting keystroke to the 5278/3279 

linkage: CAll from NDSPBIOS 

Input Paraneters: None 

Entry Point: SENDENCODEO, KEYSTROKES TO 3278 

  



5. 
5s 
sts 
57 
se 
59 
s 
6 
62 
53 
6 & 
6S 
66 
67 

9 
7 
7 
72 
75 
74 
s 
7 
77 

79 
30 
s 
82 

s 
Bs 
B 
87 
88 
g 

9 
9 
92 
93 
94 
95 
96. 
97 
98 
g 

2 
3 
4 
s 
s 

G7 
OS 
9 
O 

l 
2 
s 

1 a 
s 
s 

8 
9 

20 
2 
22 
s 

24 
25 
26 
27 
28 
29 

s 
2 

13s 
4. 

ls 
SS 
s 

is 8 
139 
a 
Al 
42 
43 
44 
as 
As 

39 
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40 

Purpose: To send a series of encoded keystrokes to the 3278/.327 

Linkage: CALL from NDSPBFBA 

Input Parameters: 

BX:ox s address of encoded keystrokes 
CX = number of encoded keystrokes 

Outputs: 

cf is 0 if all keystrokes are valid 
= 1 if any keystroke is invalid 

return code Al 

Entry Point: OD XLATIN 

Purpose: to nodify the inbound keyboard translation table 

Linkage: CALl from toSPBFBA 

Input f. r. s.l.icie: t: 

Chi 538737 F clative key ruitour 
Cl = 32.7aafs keyboard case 
Oh Personal computer keyboard scin code 
DL = Pers oral Computer keyboard case 

Outputs : 

cF = 0 if parameters are valid 
= 1 if parameters are invalid 

Al return code 
BX on stack old table entry 

Entry Point: ODXLATOUT 

Purpose: To modify the outbound keyboard translation table 

linkage: CAll from NDSPBFBA 

Input Parameters: 

Ch = encoded keystroke Value 
DH = 327/3279 relative key number 
D. s. 327/3279 keyboard case 

Outputs: 

CF = 0 if parameters are valid 
= 1 if parameters are invalid 

Al F return code 
BX on stack old table entry 

Entry Point: QUERY KEYBOARDID 

Purpose: To find out the type of keyboard which is attached 

Linkage: CALL from iOSPE FBA 

Input Parameters: lore 

Outputs: 

BX on stack = keyboard identifier 

Exit Normal: - 

Purpose: To continue processing 

Linkage: Return to caller 

Output: None unless specified under Entry Point 

Exit Error: None 

External Refereretes: 

Procedure Invoked: PROCIn ERRUPTS 

Purpose: To process all other pending hardware interrupts 

linkage: CAll 

Input Parameters: None 

Control Blocks: 

NDSPDCS - 3278/3279 Attachment option interfaces 
to SPUSER - 32763.279 BIOS extension interfaces 
DSPBCO - 3.278/.279 BIOS comraon data area 

  



18 
9 

s 
53 
se 
s 
s 
s 
53 
59 
s 

63 
s 
A 
s 

6s 
s 
8 
s 

2 
s 

4. 
17s 

s 
77 
18 
79 
80 
8. 
82 
83 
8. 
85. 
8s 
s 
88 
19 
190 
9. 
92 

s 
9a 
s 

9. 
97 
9B 
9 

2 
20 
22 
23 
o& 

aos 
2. 
20 
208 
t 
20 
2 
22 
23 

4. 
215 
1. 
27 
als 
29 
20 
2 

ar as a 

22 
22 
22s 
2 
227 
228 
229 
23. 
2S 
2. 
25s 
2S 
23s 
23s 
237 
238 
23s 

o 

o 

too 
08 

o 

do 

88A 

cood 

o 

o 
occo 
doab 
O20 

doo 
0. 
O2 

o 

41 
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42 
tessages Issued: one 

Chiaje Activity: cine 
8 

; . . . . . . . a - - - - - - Essa e i specifications of ther rr is a a r * r * * * 

SUT OF EAS 

Ic is. As 
Il Cit. As 
. 1st 

RoAA seen AT OH 

; a -ss as is as as . . . . . & as as a si - - - - - - - - - - - - - is a 

OR AREAs set Y HE ROS ROUTIES 

st assassist - is a bi-Est fitt 

ORG H 
RKB FLAG DB FIRST BYTE OF KEYBOARD STATUS 
RCAPs is ATE El PC caps OcK HAS BEEN OGGE 
RNU STATE Ea 20H Pc iur. Lock has been ToGGLED 
R. Scrolls TATE Equ pric ScRol lock HAs EE TOGGED 
RALT SHIFT Equ 8H at A TerAE shift KEY is derreSSED 
RCTLsh IFT EU & PC control shift KEY is EPressed 
RLEFT-shiFT Equ 2 PC left shift KEY is depressed 
R. RIGHT SHIFT E. PC Resht SHIFT KEY IS DEPRESSED 

RKBFLAG s SEcoto BYTE of KEYsARD STATUS 
RCAPS SHIFT E. H PC caps lock KEY is EPRESSE 
RNU shift EU 20H ; : U Lock KEY is de PRESSED 
RSCROLL SHIFT Equ OH ric scroll lock KEY is depreSSED 

s As 
CRT root DB ; CfREN cRT rode 

RG s 
CRrroDE SET DB 2 ; current setTING OF THE 3xs REGISER 

RODATA EDS 

BIOSDATA GROUP BIOSA cool, BioSDAY A. KEYSORD 

E SPBAS 
BIOSDATA corror SEGi ET Corio "NusPalos' 

he is existed is as a be rid is a pes a a 
; : 

Osaos cofo RK AREAS 

- is tead as is as a is is a sps is is is . . . . . . . e. S & Y ke 

cuRRENT roDE OF TERIAL 
ERSA cour nice 

hoS PROCESSOR ODE 

TER MODE B 
TPC Eu too 
THost EG so 

BIOSDATA Cofirion ERDs 

BIOSDATAKEYECs. Fr. SEGET PUBLIC '3DSPalos' 

; : It is . . . . . a a - a . . . . . . . . . . . ad as wet f : 
t 

S KEY, E) or AREAS 
; 
it is is is a a - a hi? is as a taxes . . . . . . . . . . . sp. h . . . . . . . . 

Loop constANT EEE DELAY 
rROCESSG FR O LSEcoS TO 
ACE KEYSTROKES SE to HE 

3.2783.279 DISPLAY It At R FAE OF 
to KEYSTROES ER SECO 

DELAY loors EQU 25 

KBD STATE curret 3278/327.9 KEYBOARD SATE 

SHIF CCK E IS EPRESSED 
Ef SHF KE IS EFRESSED 

RIGHT SHIFT KEY is depressed 
ERC SHF KEY is EPRESSEO 

APA, SHIFT key Is ERESSED 
SF CCK SAE 

cKER IS to 
A c. IS Ress 
SEUEice of AL KEYSOES 

SHIFT LOCK EQU aoH 
LEFT SHIFT EQU 4DH 
RIGHT SHIFT EQU 20H 
UMSHIFT EQU 20H 
APHASHIF EQU OH 
LOCKSTATE EQU osh 
CLICKSTATE EQU o&H 
ALT STATE EGU 02h 
FORCED ALT STATE Eau o 1H 

perSOA. COFUER KEYS OF SAE 
SHIFT KEY S RESSED 
CTRL EY IS EESSED 
AL E S FRESSEO 

PC STATE 
PSHIFT EU U 
PCT El 
PAL E. A 

  



240 
24l 
22 
243 
44 
45 

246 
247 
248 
249 
250 
25. 
S2 
ass 
54 
S5 

256 
as 
58 

259 
20 
26 
62 
263 
264 
26S 
266 
27 
268 
29 
27C 
27. 
272 
273 
274 
275 
278 
277 
78 

279 
280 
2. 
28 
83 

284 
85 
286 
287 
288 
89 

290 
29. 
292 
93 

2.94. 
295 
2. 
297 
298 
299 
3C 
o 

302 
303 
SO4 
305 
306 
307 
308 
so 
30 
3. 
312 
3.13 
s 
35 
36 
37 
38 
39 
320 
32. 
322 
323 

4. 
3.25 
36 
327 
8 

329 
SO 
53 
532 

O32 
COBO 
O)4 
OO20 
do 

oods 

Odos 

OOO4. 

005 
0080 

O008 

OOO 

colo 

OO20 
CO2 

0.22 

0.024 

Oc 

cost 
003s 

Oo38 

doc 
doc 

OOC 

sc 

ODSC 

doc 

oc8 

to 9C 

OOA 

Osc 

OO 

O 

00 

4F 5 S 4B 4c AD 
47 as 9 52 

ld 
2 

OOld R 

COO R 

O000 

OO28 R 

C026 R 

DOCO 

00 to do to CO CO 
OO OO 2A 2C OO CO 
44 as A$ 29 
43 on 28 47 's B 
48 od 39 O. 49 A 
oo s or 59 
8 2 OS 04 OS 6 
7 to 9 OA to ot 

OO co Go Oo 
Oc E 35 34 38 C. 
OF DO OO Co 00 0 
O) O DO O. 
4C 4D 4E 4F 50 Sl 
s2 is 54 5s. 56 57 
D 2B 37 4A 

3A 3B 3C 3D 3E 3F 
40 4 00 00 00 00 
OO DO 43 42 
1E 3 2F 20 2 2. 
22 2s. 17 24 25 26 
E3 2 18 9 
10 3 F a 6 30 

2E S 2 00 00 
OO Oo 27 O 
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LOGICAL staTE DB 0 BOS LOCAL SATE 
Alt E BOH next EY is in AlT 100E 

lCTL EC 4OH Next KEY Is T. C.R DE 
LPAUSE ECU 20 BIos Is It AUSE STATE 

PC output PCR, EECffie AVAILABLE 
HE AUSE STATE 

KEYBOARD locCALLY DISABLED 
LPC PCRTAVAIL EQU OH 

LKBD DISABLED EQU obH 

DEC_DIGIT DB 0 Nurber of DECAL DIGITS EXPECTED 

KBD SCAN CODE DB 0 SCA coof FRC 3278/3279 KEYEOARD 

PCS CALCODE DB O SCAN cope To Epso: Li CC1PUTER 
BREAKBIT EU 80 ; BIT I scAF cope I DICATIFG EREAR 

PCCTLKEY EQU 29 ; PC scA code FOR CTRL KEY 
PCSHIFT KEY EQU 42 pac SCAN CODE For SHIFT KEY 
PCALT KEY EQU 56 ; PC scAN code FCP Alt EY 

327BM 3279 scal coe FOR OCK KEY 
278/79 scal CODE FOR LEFT SHJFT KE 

327B 5279 scat code For RIGHT SHIFT 
Nos. LOCKKEY EQU CCH 
Nos LSHIFT KEY EQU GDH 
Nos. RSHIFTKEY Equ 4 EH 
NOSALT KEY EQU 4 FH 327BM 3279 scar CCoE FOR Alt KEY 

PC. DIGITS LABEL BYTE PC SCA copes F (R DECIAL DIGITS ON 
i THE nuti RIC KEY'AD 

D8 79 so 87576, 7,772 73,82 

BuFFER3278 DB 16 DuP2 ) ; SCAN CODEs at IG TO BE SET TO THE 

s 327Bs279 
BUFFER3278 END LABEL BYTE ; Eau of BUFFER 
BUFFER3278 HEAD D, BIOSOATA: BUFFER3278 ; ADDRESS OF FIRST SCAH CODE 

i O BE SET 
suFFEP.3276 TAI D BiospATA: Euf FEP 32.76 ; ADDRESS OF EXT FREE SLOT 

UFFER 
BUFFER 327BLAST D D ADDRESS OF AST scata code to et SEtt 

EUFFER PC DB 6 DuP ?) ; cf. ccoes AT: C E SET TO THE 

FSCA coPUTER 
BUFFERPCED LABEL BYTE , E) of BUFFER 
suFFERPCHEAD ow. BIOSDATA: EUFFERPC ; ADDRESS OF FIRST SCAH CODE 

to be set 
BUFFERPCTAIL D. Bioso ATA:BUFFER Pic ADDRESS OF NEXT FREE SOT 

IN BUFFER 
BUFFERPC LAST D D ; ADDRESS OF LAST scAN CODE TO BE SENT 

4 p > f was a a see - - - - - - - - - - - - - - - - - - - - 5 g : - Eid it b 

s 
KEYBOARO TRANSATO TALES 

K d 
if a is a h if h wide was . . . . . . . . ; 3. . . 4. p 3 & 4 & 5 - ) 

3.278/3279 scAri code to EY UMBR trasslatic: table 

SCA-_CODE TABLE LABEL BrTE 
OB C, 0, 0, 0, 0, 42, 44, C, 68, 69,704 i OO-Of 

B 75 is 0.754, 27.2, 57 073 as O, 88, 0, 89 O-F 

DB 2, 3, 4, 5, 6, 7, 8, 9 O, O, O, O, O, 20-2F 

Os 12, 4,53,52,56,26, 15, O, O, O, O, O, O, 1, 0, 0 i 30-3F 

OB 76, 77,78,7980,882, 83, 84,85,86, 87,29, 43,55,74 40-4F 

OB 5859, 60s 62,6364, 65 0, 0, 0, 0, 0, 0, 6766 50-5F 

DB 30 C, 4752 & 33 34,35, 336,3738,550, 24 25 s 60-6F 

D3 16, 19, 31, 20, 22,48, 17,46, 21.45, O, o, o 0.39, O ; 70-7F 

s KEY Use R to 328/3279 SCA cod. TRANSAIO Aalt 

SCAN CODEXLAT LABEL BYTE 



8. 

OOC 

o 

ca 

OEE 

of 8 

O2 

olo 

s 
s 

8 

3a 

so 

892 

92 

92 

do 

O 

3. 
A. 

2 

78 
s 

6A 

2 

8 
s 
sE 

s 
41 
&S 

E. 

90 

2 
27 
3. 
s 
74 
s 
s 

68 
B 

75 
33 
s 
s 
o 
s 

s 
O 

22 

loo 

59 

59 

s 

59 

sts 

fe 

28 

6 
e 

s 
E 
O 

s 
2 

s 
5s 

o 
A 

4. 
A. 
F 

2s 
2 
s 

s 
6E 

s 
2 
s 

4. 
52 
s 
E 

CF 
a 

(8. 

2 

2 2 

2 

s 

F 

6. 

79 

E 

s 

o 

9 

25 

7 

s 

77 

AO 
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B 3DH 22,2324, 25H26,228H29H 

Os 2H5OHists to 6,647H sh 

OB 78H 78,6EFH, a sishcH8OH 

2, 63H6566,69H 6A, 6BH 7EH, 12 

ofh, oeh,4DH, osh,7sh,77H,62H.75H,61H,6Dh 
B scH33H32. A&E, 34, 8,50552 

B sh,545ss6s, 5F5EH, Och, oh, EH 

s his A. F. c. 4, a 2h42H &H 

s 45, 4647.h484 - 4A 4 OH, F 

KEY. User to ac SCA CODE RAIslato Ases 

PELIC XLAt TABLES X.A.T. At LEs Erio 
WF 

XLATABLES LABEL orD 
XLATTABLEID D 2 KEYeo. Entfe 
LOERCASEXLAT t 89 DuPt a ER CASE 

tPPERCAs Exit to 89 DuPt 2) PR cast 

CTL CAS EXLAT 89 UP) P C CASE 

All CASEXAT 9 ... SE 

ALTKEYXLAT D 9 DUP) L CSE 

KEYSTROKEXLAT DL 256 DuP(2) 

XLATTABLESEID LABEL BYTE ; ED OF Ras ATION ABES 

BIOSDATAKEYBOARD Eos 

SUBTT Process an interrupt from the 3278/3279 keyboard 

Sos SEG; it "OSPECS" 

PUBLIC PROCKEYBOARODATA 
PUBLIC PROCFCPORTAVAIL 
Fus LIC PROC 578. PRAW Il 
Public setto EcoDEO KEYSTROKES to 3278 
ruac OXLATIN 
PUBLIC riot XLATCU 
PUBLIC GUEPY KEYEOARDID 

Ex FrccIFTERRUPTS: HEAR 

ASSE CSSSSS:Bosta 

- 

s2. 

2-3 

3 - 4 

rs 

S-so 

- 7 

- 

8 - 39 

EcCEO KEYSROKE RAslato TABLE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . to be r * * * *** 

: Procedure are: PROCKEYBOARDAA 
: Function: To process a keystroke from the 5278/5279 
: Input: 3278/33.79 keyboard scan code 
: Output; keystroke sent to Personal Computer or 3278/327 
; 

is is is - - - Y - is is . . . . . . . . A - 

PROCKEYBOARD DATA PROC NEAR 
clude ospol. AS 

a -- - - - - - - as a sat is - - - 
: 

READ FE scAN CODE FROH THE KEYBOARD AEO TRANSlATE IT TO A 
s REATIVE KEY UBER 



42's 
A27 
423 
429 
430 
43 
4.32 
433 
434 
435 
436 
37 

43 
439 
440 
44 
442 
443 
44 
44s 
448 
447 
448 
449 
450 
4S1 
452 
4S5 
454. 
455. 
456 
457 
458 
4S9 
480 
46 
4.62 
& 63 
464 
465 
488 
4.67 
468 
469 
AO 
71 

472 
473 
474 
47s 

76 
4,77 

8 
9 

(80 
48 
48 
AS3 
484 
465 
486 
487 
488 
A 89 
A 90 
A9 
492 
493 
494 
49s 
49s 
& 9 
& 98 
499 
SDO 
50 
50.2 
53 
SO4 
sos 
SC 
so 
508 
SO9 
50 
s 
52 
53 
5 
55 
56 
57 
58 

O 
odos 

ocG9 
OOOB 

o 
O 

od 2 
OO & 
too 

d 
to 9 

OE 
2 

oo: 

25 
29 
2E 

OS 
cosa 
39 

ots 
O3F 

0044 
OO46 
OOAA 
O&F 

BA 
EC 

F. 

74 
32 

8A 
s 
24 
St. 
7 

OA 

8) 
F8 
75 
BD 
F. 
7s 
80 
F. 
75 
SU 
F. 
75 

E 8 

058 
C 

OF 
o 

78 
0.08 

dogs 
OOB 

OOE 
co 
o 

coa 

F5 
74 
BO 

FE 
8A 
32 
D 
8B 
88 

88 
80 
75 
F. 
75 
E9 

47 

06 002 R os 

32 
CO 

Ed 

E C32E R 
Os doo. R 80 
2C 
E 27 R 

ds too? R 60 
2 
E OSE R 

Os OO R O2 
6 
E oils 

06 000 R 
08 

10 

o6 occo R ea 
04 
E OCA R 

C8 
c8 
Ed 
El 
Fl 
O 

36 oos R 
FE do 
00 
06 00 R 80 
03 
OEB R 

03 
OF R 
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x-a-six-axx xxxx xxxx-xxxx xxx xxx xxx x+a is EX East exit tax with 

MoW DX, NDS. KBIN ; READ THE 3278/.327.9 KEYBOARD SCA CODE 
IN Al-OX 

TEST LoGICAL STATELKBD DISABLED i IS THE KEYBOARD 
LOGICALLY SABLED 

JZ KEYBOARDO NO, CONTIUE 
XOR Al Al ; YES, SIMULATE A KEYBOARD OVERRUN 

KEYBOARDD: 
roy KBD scAN CODE, AL; SAVE 3278/327.9 KEYBOARD SCAN CCDE 
OR Al Al DID THE KEYBOARD I to ICATE OVERF U-2 
NZ KEYBOARD No, continue PRocess2G 
JMP overrun YES, PROCESS WERRUN 

KEYBOARD) : 

MOW AH, Al save the AKEMBREAK BIt INAH 
AKO A 80 
An A 7F ISOATE scAN cod 
EA BX, SCAN COOE TABLE CONVERT SCAN CODE TO 

XLAT scAN CODE TABLE RELATIVE KEY NUBER 
or AHA 

A HIS PON: 
(AL) : RELATIVE KEY User 
(AH) = RELATIVE KEY Uriber ITH MAKEMBREAK BIT 
KBD SCAN CODE = scA code IITH MAKEMBREAK BIT 

; - at a kata was 4 x if a texts a bit be with it be 34 bilitat it 

TRANSAE HE RELAWE KEY Nurse TO A 3278/.3279 SCAN CCOE 

THE TRANSAON TABLE USED AY BE ONE OF TE FOLONING: 
ALTCASEXLAT - HE HE EX KEYSTRE IS IN PC Al CASE 
CT CASEXLAT - HE THE EX KEYstrick E IS IN PC C CASE 
ATKEYXL. At - HE HE 32783.279 AL KEY Is EFRESSED 
LOERCASEXLAT - HER THE 3.278/327.9 KEYBOARD IS I CER 

OR Alth A CASE SHF 
UPPER tast XLAT - HEN THE 3278/.327.9 KEYBOARD IS IN UPPER 

OR UERC CASE SFT 

The TRANSATE SCAN coot MAY E: 
c goRE THIS KEYSTRKE 
l to B PERSONAL COMPUTER SCA CODE 
- O - 2 EX to SPECIAL FUNicoh TABLE 

a N 34-K that a as a was k a kxx x axxx xxx xxx xx is kiss had with ex-sex w x lex 

E. ..., ATCASEXLA, foI T TO PRPar TR . S. LATIO 
ES td3ICAL STATE, lalt ; ABE 
JZ XL AT-5CACODE . 
EA BX CTL CASEXLAT 

test CGICAL STATE LCTL 
J.2 x-ArcACODE 
LEA Ex, KLTKEYXLAT 
TEsi rost ATE, ALT STATE 

Z LAT SCAt CODE 
LEA sX, LOERCASE XLAT 
test &SC STATE, ALPHASHIFT 
N XL ATSCA-CCDE 

UP shift Equ Locks ATE or LEFT SHIFT OR PIGHT SHIFT or Nur SHIFT 
TEST (ECSTATE UPSHIFT 
J2 XLATSCA). CODE 
EA eX, UPPERCASE XLAT 

XLATSCAN CODE: 
DEC A. ; PICK UP code FRO TRASLATON TABLE 
MoW C Al 
XBR CCH 
SAL X, 
tow S CX 
OW XBX+S. ; H = SCAN CODE 

; O = REQUIRED PC SHIFT STATE 
OW Pc scAN_CODE,OH SAVE PERSONAL COMPUTER SCAN CODE 
CP Oh, ; contPARE SCAN code To ZERO 
NE XLAT1 ; NOT ZERO, continue 
EST TERMHODE, THosT ; Is THE TERMINAL IN HOST 100E? 
NZ COE.T. IGNORE Yes, process the KEYSTROKE 

Jrip RESETsh IFTs ; No, IGORE KEYSTROKE - RESET LOGICAt 
; SHIFT STATES 

DONTIGORE: 

XlAT2: 

JMP ROUTE ; send KEYSTROKE TO 3274/327s 

JS x-AT2 EGATIVE PROCESS FUNCTION COO 
JMP ROUE PostIVE ROUE SCAN CODE AS REQUIRED 

; : x xxx xxx x . . . . . . a we & x xxx ht-K-K-K-xx-6xxxx is sk-tax + xxx-xx-xx xxxx xxx three 

process SPECIAL FUNCTION CODE 
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49 50 

59 C ; x x 
50 C key. Nhi M M six 4-3 - Y A X axis xx-xxx x 3 disk - 3 she & fx is be hex w 
52 C 
52 O083 F OE C EG DH ; FID PROPER ETRY IN BRANCH ASE 
523 0085 F. Os Cooa R 2 C Es LiceICAL STATEL PAUSE ; ARE LE IN PAUSE STATE 2 
524 008A 74 8 C JZ XLATL3 ; O NORAL PROESSG 
55 008C 80 FE C Crip DH, OSHIFT KEYS ; YES, Is THIS A SHIFT KEY? 
S. 6 Odef 6 3 c JBE XLAT3 Yes, Process IT ORAlly 
S. 7 Oc E9 O2 F R C Jr. ROUTE ; C, EXIT PAUSE STATE 
5. O9. C XAT3: 
59 OD94 FE ce. c DEC d 
55) 9 8A E C OW B 
53 do 98 32 FF C XOR sh, Bh 
S32 OO 9A E3 C SA BX, 
533 009c 88 F3 C now Sax 
534 O09E 2E: SB 9 OAs R C OW Ex, CS:FUCTIONSS.) 
535 00A3 FF E3 C JP BX ; PERFOR specIAL FUNCTION 
E36 c 
E7 OOAS C FUCIOS ABE ORD 
538 OOAs ol R C D ProcsHIFT lock ; SHIFT lock KEY PRESSED/RELEASED 
559 OOA7 of R C D PROCLSHIFT LEFT SHIFT KEY PRESSED/RELEASED 
s40 OOA9 00F3 R C O PROCPSHIFT RIGHT SHIFT KEY PRESSEDMRELEASED 
s OOAB Ola R C D Proctur LOCK Nur Lock KEY FREsseo/RELEASED 
542 OOAD 2d R C D PROC zur SHIFT NU1 SHIFT KEY FRESSED/RELEASED 
5s OOAF 25 R C O Proc. ALPHASHIFT ALPHA SHIFT KEY PRESSED/RELEASED 
6 44 OOB OA R C D FROCALT SHIFT ALT KEY FRESSED/RELEASED 
5 (5 Oct 4d R D FROCRESET RESE KEY FRESSE 
Scts cross B R C FROCCLICK cK KEY PREssed 
sc dos.7 of R c PROC DECIAL KEY ENTER DECIAL GIT INPUT ODE 
56 obs of R C d FROCSITCH ODE; TOGGLE root FRESSED 
5.9 OOE 10 R C D raccTL:EY : NEXT KEYst Ro1'E is : Fi PC CTL PODE 
550 OOD OEO R C D J.; TKEY ; EXT KEYst Roi.E IS it FC AT ICE 
ssl OOBF OleF R C o . USE ETER PAUSE STAE 
55 C 
S53 C shift LOC KEY AS PRESSED OR RELEASED 
554 C 
5ss OOC C PROcSHIFT lock: 
555 OOC F6 C4 BO C TEST Ai, E.REAKBIT ; As KEY PRESSED? 
5s 00cc 75 22 C NZ EEEAksHIFT LOCK ; ND, SHIFT LOCK was RELEASEC 
558 OOCs 80 OE Ooo R 08 C OR KeosTATE, LocksTATE ; IFOICATE Sri IFT LOCK Si ATE 
5ss OOCB 8. E doo R 8 C OR KEast ATE, SHIFTLock ; I DicATE SHIFT LOCK KEY DEFRESSEO 
so C 
56 obso C PRocsh IFT KEY: 
s2 O)0 F 6 Oo R 80 C TEST TER Hooe, Thost ; ARE WE In Host PROCESSOR cDE 2 
sts OS 75 C 2 TEST PAUSE YES, THE SHIFT KEY ILL BE ROUTED 
56 c TO THE 3278/3279 NORMALLY 
S65 O7 AO of R C OW Al, KBD scAN_CODE ; No, ROUTE THE SHIFT KEY TO THE 
S86 A E8 2FD R. c CAL sEno to 3278 3278/.3279 or SPLAY TO KEEP THE CONTROL 
57 C ; UNIT IN SYCH WITH BICS 
568 C 
569 OOOD C TEST PAUSE: 
570 0000 FS OS. Ooo? R. 20 C test LOGICAL STATEL PAUSE ; ARE WE IN PAUSE STATE 
57. DOE2 75 s C NZ TEST PAUSEl ; YES, DISCARD THE KEY STROKE 
s2 OOE4 E9 o21F R c jip ROUTE Route the KEY stroKE 
573 007 C TESTPAUSE 1: 
574 GOE7 c3 C RE discARD HE KEY STROKE 
575 00E8 c BREAK SHIFT lock: 
576 GOE8 80 2s cood R 7F C A-ID xBD state, not shIFT-Lock ; INDICATE SHIFT LOCK KEY IS NO 
sy C ONGER DEPRESSED 
578 to EO EB El C J1P PRoc shIFT. KEY Route KEYSTROKE As NEEDED 
59 C 
58) C ; EF HA shift KEY As PRESSED OR REl ASEO 
581 C 
S82 OEF c PRoc Shift: 
583 OCEF Bo a C Mow Al, EFT SHIFT ; set up MASK FOR LEFT SHIFT KEY 
584 OF Es O2 C p SHORT PROC shIFT ; PROCESS SHIFT KEY 
s85 C 
586 C RGH AD SHIF KEY AS PRESSED OR RELEASED 
587 C 
588 OOF3 C PROCR shiFT: 
589 OCF3 be 2 c MoW A, RIGHT SHIFT ; SET UP MAsK FOR RIGHT SHIFT KEY 
S90 C 
59 C LEFT or RIGHT SHIFT KEY As PRESSED OR RELEASEO 
592 C 
S95 OOFs C PRDCSHIFT: 
594 do F5 F6 C4 a C tEst AH, sREAKBIT ; AS SHIFT KEY PRESSED 
595 OOF8 75 06 c BREAK shift to shift KEY as RELEASED 
59s OFA 08 to occo R C OR KED STATE, A ; I DICATE SHIFT KEY IS DEPRESSED 
97 00FE E C JMP PRocSHIFT KEY ; RouTE THE KEYSTROKE AS NEEDED 

598 do c BREAKsHIFT: 
599 Co F c o A ; I to ICATE SHIFT KEY Is O LON3ER 

O 0 2 20 O, occo R C AO KED STATE, Al OEPRESSED 
6 

2 006 F. de Coco R. Ec C test KED STATE LEFT SHIFTRIGHT SHIFT SHIFT. LOCK i IS EITHER 
603 C is Shift KEY OR SHIFT OCK EPRESSED 
604 O OB 75 Os C Z BREAKshIFT l ; YES, LEAVE SHIFT LOCK STATE AS IS 
505 DoD 80 28 OG R F7 C AD KED stATE, NOT Lockst ATE : THE LAST SHIFT KEY HAS BEEll 
606 C ; RELEASEd - CAE SHIFT LOCK STATE 
607 O2 C BREAKSHIFT1: 
608 012 EB BC C Up PRocSHIFT KEY ; Route the KEYSIROKE AS EEDED 
609 C 
60 C NUFERC OcK KEY AS PRESSED OR RELEASED 
6 C 
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PROC Nutt OCK: 
TEST AH., BREAK-BIT As THE KEY PREssed: 

Z JP ROUTE No. UM Lock. KEY AS RELEASED 
XOR KRD STATE, LOCKSTATE ToGGLE autit RIC LoCK STATE 

JP RouTE: 
P PROCsh FT KEY ; ROUTE THE KEYSTRoK As EEDE 

s UERIC shift KEY AS PRESSEO oR RELEASE 

PROC uri SHIFT: 
: , 1 shift ; set up Mic: ; c. 1: E2IC stil. FT KEY 

Jo rais. IFT ; PROCEss till fi : Y 

s Ali: , SIFT FEY AS PRESSED OR RELEGE 

PROCALPASHIFT : 
OW A , ALPHASHIFT ; set up HAsK for Al Pii A1ERIC SHIFT KEY 

s ALPHA OR UMERIC SHIFT KEY AS PRESSED OR REEASED 

PROCAN SHIFT: 
Es 
JZ 
OR 

P 

BREAKASHIFT: 
Ot 

ANO 
JMP 

AL KEY 

PROCALT SHIFT: 
TEST 
NA 

OR 
p 

BREAKAT SHIFT: 
Ano 

UniP 

As SHIFT KEY PRESSED 
No shift KEY AS RELEASED 
INDICATE shift KEY IS DEPRESSED 

AH, BREAKBIT 
BREAKASHIFT 
KCD STATE, Al 
FROcSHIFTKEY ROUTE THE KEYSTROKE AS NEEDED 

A. INDICATE SHIFT KEY IS NO LONGER 
KBD STATE, AL s DEPRESSED 
PROCSHIFT KEY ; RouTE THE KEYSTROKE AS NEEDED 

PRESSE OR RELEASED 

AHBREAKBIT As THE KEY PRESSED? 
BREAKAT SHIFT ; No, ALT KEY WAS RELEASED 
KBD staTE, ALTsrATE ; INDICATE ALT KEY IS DEPRESSED 
PROCSHIFT KEY RouTE THE KEYSTROKE AS NEEDED 

KED state, nor Alist ATE INDICATE ALT KEY IS 40 LONGER 
DEPRESSED 

PRocSHIFT KEY ; Route THE KEYSTROKE AS FEED ED 

RESE KEY AS PRESSE 

PRoc RESET: 
Est 
2 

how 
AND 

RESETALT: 
OW 
CA 
OW 

CAt 

OW 
toW 
ASSUE 

R1ASK1A EQU 
RMASK B EQU 
R1ASKilc Equ 

AO 

RMASK2 EQU 

TER roDE, Thost ; ARE LE IN PC MODE3 
PROCRESET1 ND, DO NOT PROCESS RESET EY 
DEC. DIGITO ; CANCE declini All oIGT PUT 10DE 
LoGICAL STATE, OT ALT4 - CTL ; CANCE L PC ALT 

A.O. P. c. OES 

AL, BREAKBIT OR PALT KEY I DICATE THE ALT KEY 
SEND TOPC AS RELEASED 
AL, BREAKBIT or PCCTL KEY IDICATE THE CTL KEY 
sED. To PC AS RELEASEO 
Pcist ATE, NOT (PSHIFT OR PALT OR PCTL) 
DXRotATA ; Establish ADDRESSABILITY TO DATA AREA 
ESDX s USED BY the Ro1 BIOS ROUTINS 
ES:RO1DATA 
RCAPs st ATE oR RNuri STATE OR RSCROLL STATE 
RASK1A or R ALT SHIFT OR RCT SHIFT 
RASK1B or R LEFT SHIFT OR R. RIGHT SHIFT 
RKB FLAG, OT RASK-1 C ; IFSURE CAPS STATE, taut LDCK 

; STATE Also scroll locK STATES ARE 
; RESET IN THE KEYBOARD BIOS ROUTINE 
; AD that HE AT, cTRL AD SHIFT 
; KEYS ARE OT DEPRESSED 

RCAPs shift or R_autsHIFT OR RSCROLL SHIFT 
Ah RKBFLAG), riot R.H.Ask2 i ISURE THE ROM BIOS ROUTIRE 

; Krios THE cars OCK U1 loc. AD 
; scroll lock KEYS ARE OT DEPRESSED 

ASSE ES:OHIG 

PROC RESET; 
hip ROUE route the KEYSTROKE AS EEDED 

CLICK KEY AS PRESSED - TOGGE HE KEYBOARD CCKER STAE 

FROCCLICK: 
test TER root, THost ; ARE E IN PERSOAL COMPUTER 100E? 
Ja PROCCLICK l ; NO, Just PASS O CLICK KEY 
XOR KED STATE, CLICK STATE TOGGLE CLICKER STATE 
OW AL CLICYC; i SE. Up YO. T. clict- O 

test KES AE, C-3s , , ; ; CIC.F. u : 
JZ SETCLICKER YES, CC hy 
OW AL CLICK OFF ; 20, SET up to TUR- CLICFER OFF 

SETCLICKER: 
MOW Dx,CoMMAFO PORT TuFF KEYEOARD CliCKER C:i CR OFF 
OUT X, Al 

PROCLCLICK-1: 
P ROUTE ; Route the KEYSTROKE AS EDED 
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START GECIAL CIGIT IPU 

PROC DECIMAL KEY: 
TEST TERI MODE,THost ARE (E IN PC MODE3 
N PROCDECIMAKEY l ; No, Do NOT PROCESS THIS KEY 
OW DEC_DIGIT, 3 INDICAtE 3 DIGITS EXPECTED 
TEST pc stATE, PALT Is THE PERSONAL COMPUTER IN ALT HODE? 
J. PROCDECIMALKEYl NO, CONTINUE 
OW A,BREAKBIT OR PCALT KEY ; YES, ItaCICATE THE Ali KEY 

CALL SEND TO PC As RELEASED - THIS WILL TERHINATE 
THE DECIMAL INPUT FIELD IN PROGRESS 

AND PC STATE, NOT PALT 

PROCDECIMALKEYl: 
JP ROE ROUTE THE KEYSTROKE AS NEEDED 

ToGGLE BETEE PERSOHAL CO:1PUTER AND HOST PROCESSOR ODES 

PROCSITCHMODE: 
TES TERH MoDE, Thost ; Is THE TERMINAL IN HOST MODE? 
JZ sITCH. To host ; No, SITCH TO HOST hooE 

OW Al,SETHODE PC ; YEs, I DICATE SAITCH TO PC roof 
Jrip shoRT SITCHMODEl 

SITCH. To HOST: 
row Al,SETMODE. Host i I DICATE SITCH TO HOST CDE 

SITCH rooE-1 : 
OW AH, Fuics ET MODE i I DICATE SET tiCDE 
t NDSP IIT_ccDE ; SITCH TERMINAL MODE 

RET ; ProCESS EXT PEI IS INTERRUPT 

s cTR KEY - to ICATE text key stroke Is I PERSOAl COMPUTER 
s CRL CASE 

PRoccTL KEY: 
TEST TERH MODE, THOST ; ARE HE IN PC tito E? 
j-Z PRoccTLKEY_i : No, Do NOT PROCESS PC CTL KEY 
OR LOGICAL STATE, LCTL i I (DICATE PC CTL CASE 

PROC CTL KEY 1 : 
P Route Route Keystro. As NEEDD 

pic Ar KEY - socATE EXT KEY STRoKi is a PERSOAL COPTER 
A CASE 

PROCALTKEY: 
TEST TER MoDE, THOST ARE E - FC ODE? 
J. Proc. ALTKEY ; no Do or FEOcESS PC ALT KEY 
R LOGICAL STATE, LALT ; IFOCATE PC AlT CASE 

PROCALT KEY : 
MP ROUE ; Route Key sor AS NEEDED 

s PAUSE KEY - STOP A RAll personAll CCFUTER PROCESSIG 
UTI thie USER PRESSES AOTHER NO-SEF KEY 

Proc. PAusE: 
TEST TERhroDE, THOST ARE E if H CST FODE? 
2 PAUSE1 ; no, PERscal cliputer OOE 
P ROUE ; YES no sf CIA rocess G 

PAUSE : 
c cs: calls TATE, tr.: ; ; DicATE E APE in Pt.' 'St S : 7 : 
Calt FRoc TERRUPT 5 ; Procets ALL OTHER PEil-G It TEFFYFTS 

hoy XRCOAA ; PIT to Roi ecs dATA AREA 
3W ESOX 
Assue ESROO ATA 

C-P CRODE, 7 ; Is THE Monochrome CARO EEI.G usca? 
Je PAUSE 2 ; Yes, lio PRocess is hiefDED 
now DX C3D3h ; no, turt of DISPLAY duriG PAUSE 
OW AL, CRTHODE SET 

out X, Al 
ASSE ES: THG 

PAUSE.2: 
ST EABLE INTERRUPTs 

PAUSE_3: ; AIT FOR THE USER TO PRESS A KEY 
ES LOGICAL STATE PAUSE 

JNZ PAUSE3 

RE ; PROCESS All OTHER PENDING INTERUPTS 

nCUDE SPKBO2. ASri 

; he sex Exit - existi wrix x 3 + 3 + a as six -xxx xx + i + Y with 
R 4. 

6 ROUTE THE COiVERTED scar coot to THE PERSONAL COPUTER OR 
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Rout. The ORGIA scAN CODE to THE 2.278/.3279 

4-8-4 it is the b () is wbrk in a as . . . . . . . . . . . . . . 

ROUE: 
TEST TER tooet Host ; Is THE TERMINAL IN HOST ODE? 
JZ ROUTEPC ; so, SED THE ConveRTEO ScAt CODE TO 

HE PERSOAL COPUTER 

s the TERMINAL Is Im HCS PROCESSOR ODE - SENO All 
Key SROKEs to the 3278/.3279 

OW Al, KBD scArcoDE ; PICK UP ORIGINAL SCAN CCDE 
CALL SEND TO 5278 ; seed the scal Code TO THE 3278/5279 

RET ; FROCESS Ext peoG InterRUPT 

THE TERMINAL Is I PERSONAL COPUTER to E - SE! O THE COVERTED 
KEY stroke to THE PESO:A. COUTER 

ROUTEPC: 
Est LOGICALst ATE, LPAUSE ; ARE E I PAUSE STATE 2 

JZ ROUTE To PC ; no, Route KEYsroKE TO THE PC 

this KEY STROKE is used to EXIT PAUSE STATE 

ANC LOGIcAlist ATE, DT LPAUSE i ! O LONGER IN PAUSE STATE 
ES LOGICALst ATE, PCPORTAVAIL i DID A PC OUTPUT PORT 

AVAILABLE TERRUPT OCCUR HILE E 
ERE IN PAUSE STE 

J2 EXIT PAUSE to conte PRocess I.G 
AO LOGICAL STATE, OT LPPORTAVAIL i YES, PROCESS It 
CAll XIT. To PC SE PEOING KEY stroKES TO TE PC 

EXIT_PAusE): 
RE ; GIORE THIS KEY STROKE 

ROUTE TOPt: 
chip Pc scA_CODE, O ; Is THIS A FUCTIOF CODE 2 
JNS RouTEPCl tO, IT IS A SCAR CODE 
RET ; YES, DO O. SED IT To the PC 

ROUTEPCl: 

s If the EEC. Is it; c. IG Iu, root coVRT HE 
EY S., to A : " ... t. i. COOE 

Chip DEC. DIGITC ; ARE DECA, IGS EXPECTED 
E EsT SHIFTs ; 0, cott E PRocess.g 

tow AL Pc scArcoot ; IFSURE THE KEY ET ROKE AS A CECIAL 
DIGI 

cmip All 2 
JB CANCEL DIGITS OT DIGI - Caice ogIT INPUT too 
Chip All 
JA CANCEL DIGITS not DIGIT - CA::ce dist PUT ODE 
Test D. U-4A C 
JNZ CANCEL DIGITS ; not DIGI - ca::cel IGIT IPUT MODE 

OR A ; VALID DIGIT - CO: VERT IT TO A NUERIC 
KEY PAD IGIT KEY ITH THE Alt KEY 

s PRESSED 
OEC A. 
Ec A. 
EA BX, PC. DIGITS 
XAT PC. DIGITS 
OW PC SCAN CODE, AL 

OEC OECDIGIT A DIGIt HAs been PROCESSED 
UNZ TEST SHIFTs NOT LAST DIGIT 
OR Osa Ast orgt - IDICATE ALT KEY AS 

Released AFTER SENGING LAST DIGIT 
hip TEST SHIFTs SEND KEY sRDKE TO PERSONAL COPUTER 

A non-DEC-All IIT As KEYE DURING DECIAL DIGIT IPU ODE 
CANEl EcAl DIGIT INPUT MOOE 

CANCEL DIGITS: 

s 

s 

OW DEC DIGIT, O ICATE DECAL DIGITS ARE NOT 
EXPECE) 

sED THE PROPER SHIFT coues to the perso All to PuTER to Atch 
The state AssocATED ITH THE SCAN CODE 

TEsr SHIFTs: 
MOW ClDL ; DETERMINE HICH SHIFT STATES IUST BE 
XOR CL, PC STATE CHAGEO 
Abd C, OED 
JZ sHIFTs MATCH is ATES MATCH, COTINUE 

AT THS POINT: 
D. : EEDEO perso-AL COPUTER KEYsAR STATE 
c is Is ATCHED STATES 



89 
s2 
9. 

SS 
895 
ES 
as 
898 
899 
90 
g 
902 

s 
so 
905 
SO 
9. 
98 
99 
90 
9. 
92 

3. 
9 a. 
95 
9. 
97 
98 
99. 
9. 
92 
92 
92s 
92 
92.5 
92 
S27 
92 
929 
93. 
931 
932 
9ss 
934 
935 

937 
93B 
93. 
9. 
94. 
94.2 
945 
94. 
945 
9. 
9. 
946 
949 
9so 
95 
ss2 
955 
ga 
955 
95. 
95.7 
sa 
959 
9, 
9. 
92 
93 
9. 
9. 

b 
s 

B 
99 
97. 
g 
92 
95 
9A 
9s 
9. 
$77 
98 
97. 
93. 
9. 
92 
93. 

293 
9. 
29B 
29A 
9. 
29 
2A, 
02A 
O2A 

23s 
288 
23A 
2C 
2F 

o 
s 

acs 
OCs 

DCs 
C2CB 

CB 

2CF 
OF 
22 

2 

EB 
2EB 

F. 
4. 
B 
F. 
s 

o 

Fs 
7. 
B 
f 
s 
c 

F. 
7. 
Bo 
f 
5 

OC 

8. 
s 

A. 
E8 

F. 

oc 
Fs 
7. 
BO 
so 

Ea 

s 

c 
8A 
Es 

so 
s 
s2. 

57 

2A 
2 so 
2 

8 

os, R 

c. 2d 
C 

s 
2 2. 
2 

8. 

o 

c2 . 

E. 

of R 

E. E. 
E do R 

0.05 R 
3. R 

c2 3 

80 

BB 
2 to R F 

of R 

26 do? 3F 

doos R FF 
cool R 

2F R 
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s CU DOES SHIFT CASE ATc. 
JZ CASELOK YES confue 
OW AL, PC shift KEY ; No, INDICATE SHIFT KEY PRESSED 
ES DLU ; is tipper CASE EEDE 

SEDCASE YES, Cottu 
OR ALBREAK-BIT ; : IOICATE SHIF KEY RELEASE 

SEND CASE: 
CA sEND TOPC set KEY SIROKE to P. 

CASEOK: 

tes A DES AL CASE AH2 
2. ALTOK ; YEs, cou 
w At PCALT YEY ; HO IIDICATE ALT KEY PRESSED 

TES A ; is at ASE EEDED 
h SEED ALT ES cott 
R AL, BREAKBIT No, Iocate AT Ker REEASED 

SEND ALT: 
CA SEED TOPC set KEY stroke to Pic 

ALTOK: 

TEST CC toes cTL CASE Act 2 
J2 CTLOK YES cou 
OW All PCCTL KEY to IDICATE CR KEY PRESSED 
s is cit is EDED 

Ji. St:3D-CYL . , Cí I 
R El REAKE c, cate crl EY RELEASE 

SED CTL: 
cAll sEtat. To PC set EY stroke to PC 

CTLOK: 

col saw PER so AL COMPUTER KEYBOARD STATE 
A. CE 
how PC STATE, Cl 

SHIFTS MATCH: 
y At FC SCACODE 

CAll strip to PC 
SE EY Seoke o PERSONAL COUTER 

EST B. R B, DoES THE PERSOA coiPUTER HEED TO BE 
foLD THA HE KEY AS RELEASEO Also 

J2 RESET SHIFTS to cott E 

or Al BREAKBIT YEs, IOIcATE KEY AS RELEASED 
ES BA HAr KEY MUST BE RELEASED? 

J2. BREAxxEYst ROKE ; THE KEY STROKE just SEN 
W Al BREAKBIT OR PALTKEY : THE ALT KEY AS EEASE 

AND Pc state, Not PALT ; UPDATE PC KEYBOARD STATE 
BREAKKEYSTROKE: 

CALL SEND TOPC 

- see . . . . .xxxx xxx x . . . . if is a hite hit 

ED OF PROCESSIs a wall KEY stroKE - RESET THE PERSOAl 
Copt ER STATE FLAGS so TE NEXT KEY STROKE IS of INTERFrEE 
AS BE or AL OE 

assissa is . . . . . . . . . . . . . . . it is is - 3 - 3 r * * * * * **** 

RESET shifts: 
AD LDGICAL STATE, NOT LCTL* ALT 

RE process NEXT PEartzG INTERRUFT 

set is a six x . . . . . . It is seek - the exists it i***** 

t HE 273,279 KEYBOARD HAs Sg.NALE WERRU si 

; : - . . . . . . . . . . . . . . . . . . . . . . . . x X x . . . . . . . . . . it be k-k-k ** 

OWERRU: 
W PCsCAcDDE, OFFH ; seT UP DWERRUN SCAN CODE 
W DL, PC STATE REQUIRED STATE = CURRENT STATE 
p RE RoyTE THE OVERRUN IIDICATION TO THE 

; PERSOAL COMPUTER OR TO THE 328-379 

- s p & he pier is be a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P R r a - - 
i 

Procedure tame: SED TO 3278 

; *. Furict cr: Send a keystroke to the 373/579 
; 
st put: Al keyboard scan code to be serst 
k 

; : Cutput: scar code added to auf FER. 3278 and,' or sent to 3276/3279 

; : x s \ . . . . . . . s. as is a . . . . . . . . . . . . is a r as is test be writ: 

SEta to 327e FROC lie A.R 
FSH AX ; SAVE OR REGISTERS 
PUSH B 
push X 
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984 O3CO 5 C PUSH 
985 C 
986 030 8s 3E do?2 R C OW DI, buff ER3278 TAL PICK UP CURRENT BUFFER AddRESS 
987 O305 8B DF c OW BX,D CACULATE ADDRESS OF NEXT BYTE IN 
988 O37 4s C INC BX s BUFFER 
989 O308 Bo OO2d R C LEA Dx, BUFFER3278 END 
99 O3OC 33 DA C chip BXX 
99. O3OE 75 oz. C UE SEND TO 3278) 
992 Oslo BD E colo R C EA BX, Buff ER3278 
993 4. C SEND TO 3278 : 
994 

995 O3)4 3B E 03 R C CP Bx, buFFERs.278 HEAD ; Is THE BUFFER FULL2 
995 OS 74 a C JE Over RUN 327B YES, E HAVE OVERRU: THE 3278/3279 
997 c 
998 A 83 c5. C OW DI), Al No, PUT THE SCAN CODE IN THE BUFFER 
999 0.51C 89 se 00:24 R C OW BUFFER3278 LAST, Di i SAVE ADDRESS OF THIS BYTE 
OOO O320 89 E 022 R c OW BUFFER3278 TAIL, Bx ; SAVE NEXT BUFFER BYTE AODRESS 
ool C 
O2 OS24 C SEND TO 327B 2: 
O3 O32& 3A Osa Oy DX, KBCTL SEE IF THE 327B KEYBOARD OUTPUT PORT 
04 0.527 EC c N A DX s Is BUSY 
S OS2s. 8, 2 c EST A O2 

OO6 C32A 74 3 c J2 sEND. To 32783 ; PORT Is Busy - THE KEY STPOKE HILL BE 
to 7 a sET HEN THE 3278/.3279 ACKOLEDGE 

008 C The KEY sROK T IS ORKG ON 
009 O32C E8 0330 R c CALl XMIT TO 3278 port is FREE - seld the EXT KEY 
Od C Stroke to the 3278/.3279 
Ol C 
O2 O32F C SEND To 32783: 
O D32F 5F C POP O RESTORE REGISTERS 
04 O33D 5A c POP X 
5 331 5s c POP BX 

06 033: 58 C r AX 
o 333 C, C RE RETURN to cALLER 
OS C 
to 9 D334 C over RU-3278: 
d20 O354 BB 3E O24 R C OW DI, BUFFER2278 tast ; PICK UP ADDRESS OF LAST BYTE USED 

102. D338 is 5 do C OW BYTE pir DI), C ; REPLACE Ast KEY stroKE I: Esu FFER 
iO22 C ITH OWERRU SCAP CODE 
O23 338 EB E7 C JP sE-D To 32782 ; st-D KEY sT ROKES TO 3278/3279 
C24 c 
1025 O33) C SEND TO 3278 ENDP 
26 c 
07 g 
8 c i? led to b + p if a . . . . . . . . . . . . . . . . . . . . . . . . . . . . " - r - - - - - - a . . . . . . . . . 

29 c ; y 

so C is Procedure blame: x-IT to 327B 
c3 c ; m 
Os3 C is function: Send the next pending keystroke to the 3275.327 9 
Os3 C ; 
34 C is Input: BUFFEF3278 contains scan codes to be sent to the display 
O3S C is 
35 C is output: the oldest sean code sent to the 3278/3279 display 
37 c 
38 c - 44 passess - a to 3 tie - p. 4- 3 - x - e -- r bike f *w if 
39 C 
40 330 C X1IT TO 3278 PROC NEAR 
a c 
042 c530 8s. E O2 R C OW BxBuFFER3278 HEAD ; see IF THERE ARE ANY KEY STROKES 
043 O341 3B E 022 R C CMP BxBUFFER3278 TAIL ; In the BUFFER 
044 O345 74 F C JZ xiii. To 32783 : No, JUST RETURN TO CALLER 
045 C 
1046 O347 8A 27 c MOW AHBX) PICK UP EXT SCA CODE TO BE SENT 
47 0.349 4 C INC BX PoINt to NEXT scAN CODE IN BUFFER 

04 O34. A so o20 R C LEA Dx BUFFER3278 END 
49 O34E sa DA C Crip BXDX 

OSO 035 is a c JNE XIT to 3278) 
0.51 OS2 BD E do to R c EA BXBUFFER3278 
OS2 0356 C XMIT To 32781: 
53 O356 89 E 00:20 R c OW BUFFER3278 HEADBx 
CS4 C 
iss O35A BA SE3 C MOW Dx,CHD 8255 Allo the 3278/.3279 to INTERRUPT 
OS6 O3SD so is C OW Al, SETINTEB 5 HE I HAS ACKOLEDGED The SCAN 
S7 O35F EE C OUT DXA 3. CODE 
C58 C 
59 360 C XIT TO 32782: 
060 O360 BA SE C OW DXNDSKBOUT serio the scAN code TO THE 5278/3279 
d6 0.36s 8A C OW AAH 

03. EE C OUT X. A 
33 C 

C64 56 C XIIT-TD 327B 3: 
D5. O366 C3 C RET ; RETURN to CAER 
0.65 C 
067 O367 C XIT TO 3278 ENDP 
Oes C 
O59 C 

1 OO a . . . . . . . . . . . . . . . . . . s - - - - - - - - - - - - - - - - - - in wa? r + - a in rh - - - - - - - - - 
ld c K. 
da C ; Procedure Name: SEID TOPC y 
073 
07. C ; x Function: Send is keystrc c to the Personal Computer 
OS c 

1075 C * Input: Al = keyboard scan code to be sent s 



1077 
078 
079 
OSO 
Os 
los2 
083 
084 
085 
08s 
087 
1088 
1089 
10 90 
09 

1092 
D 93 
0.94 
0.95 
D96 
097 
D98 
o 
OO 
Ol 
O2 
Os 
O4 
C5 

206 
D7 

108 
O9 

lo 
l 
12 
ls 
llc, 

5 
S 

l? 
18 

9 
ld 
2. 
22 
23 
)24 
25 

l26 
27 
28 
29 
30 

5 
iss 
34 

135 
l36 

37 
38 
9 

l: 40 
ll 4 
liq2 
ll 43 
144 
4S 
146 
147 
148 
49 
150 
ls 
52 
53 
54 
55 
58 
s 
58 
59 
60 
61 
62 
63 
64 
65 
66 

ls 
68 

O367 
O367 
0.368 
0.36s 
36A 

O368 
O3F 
037 
O372 
O376 
0378 
0.57A 
037 

dise 
Oss2 

038 
38 

08A 

C38E 
038E 
0.391 
O392 
0. 

39 

0.399 
O399 
O3SA 
O39s 
Ossic 
ost 

O3CA 
03 CA 

61 

50 
53 
52 
S7 

88 3E OO38 R 
8B DF 
43 
8D 6 00:36 R 
38 DA 
75 & 
80 E 0026 R 

3B E 0.036 R 
74. A 

88 ds 
89 3E oosa R 
89 E 003.8 R 

BA to 3E4 
EC 
A8 
75 3. 

sF 
5A 
53 
58 
c3 

BB E A R 
C5 C5 FF 

EB E7 

eB E Oo36 R 
3Es E 00:38 R 
74. 9 

BA 27 
43 
8D 6 DOSS R 
3B DA 
75 C. 
ED E 0026 R 

89 E DOS R 

BA DEES 

C3 
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it output: scan code sdded to BUFFERPC and/or sent to Personsi 
Computer 

62 

the bit-3 systs x ax sax so as a W was as as as a was at was was a W i? 3: W - Y be a a be 

SENDTDPC PROC NEAR 
PUSH 
PUSH 
Push 
PS 

MOW 
1W 
NC 
EA 
CP 
NE 

LEA 
SEND TOPC-1 : 

Chip 
E 

OW 
OW 
OW 

SENOTo PC 2: 
OW 

TEST 
J-2 

3. 

CAL 
s 

SEND TOPC3: 
pop 
Pop 
POP 
C 

RE 

ove RRUNPC: 
OW 
OW 

JP 

SEND to PC ENDP 

r * r * r * r w - r is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ws p - - - - - 

DI, BUFFER. PCTAIt 
BX,DI 
BX 
Dx, BUFFERPC END 
3XOX 
SEND TOPCl 
ex, BUFFERPC 

ex, BUFFER PCHEAD 
ove RRUPC 

OI). At s 
BUFFERPC LAST DI 
BUFFERPCTAIL, EX 

DX, STATUSPORT ; 
ALDX 
ALSTPC. KBBUSY 
SEND TOPC3 5 

XIT TO FC 

o 
OX 
BX 
AX 

DI, buFFER. PCLAST 
BYT PRI FF 

SEED TO FC.2 s 

5* Procedure lame: XHIT To Pc 
3. 
5* Function: Send the next pending i, cyst ricke to thc P criscri, 
; computer 

i Input: EUFFEPPC contains scan codes to ie sent to the FC 

* Output: oldest scan code sent to the Personal Corputer 

SAVE ORK REGISTERS 

; PICK UP CURRENT BUFFER ADDRESS 
CACUAE ADDREss of NEXT BYTE IN 

BUFFER 

; Is the BUFFER Full? 
Yes, E HAVE Owerrun the PERSONA 
COPUTER 

o, Put THE SCA code IN THE UFFER 
SAVE Address of thIS BYTE 
save Exr suffer BYTE Address 

SEE IF the PERSOA coPUTER KEYBOARD 
S BUSY 

PORT is Busy - THE KEY SROKE L BE 
SENT HEN THE PERSONAL COMPER 
ACKNOLEDGES the KEY STROKE It S 
ORKG ON 

Po Is FREE - SE the NEXT KEY 
STROKE to the personAl COMPUTER 

RESTORE REGISERS 

REURN to CALLER 

; PICK UP ADDRESS OF Ast YE USED 
REPLACE Ast KEY stroke IN BUFFER 
ITH OWERRUN SCAN CODE 

SEO KEY STROKEs to PERSOAL COPUTER 

tr 

-- 4%; text six sex skys was a & Yak as set X he k 

XIT TO PC PROC 

oW 
CMP 
JZ 

how 
InC 
LEA 
CM 
UNE 
LEA 

XIr. To PC: 
how 

OW 
OW 
GU 

XHIT To PC3: 
RET 

XIT. To PC E OP 

EAR 

BxBUFFERPC HEAD 
BXBUFFER PCTAIt 
XMIT. To PC3 s 

Ah, BX) 
ex 
DX, BUFFERPC END 
BXOX 
XIT_To_PC 
BX, BUFFERPC 

BUFFERPCHEAD, Bx 

DX, PCKBOUT 
Al Ah s 
OX. All 

see IF THERE ARE ANY KEY strokes. In 
the UFFER 

NO, JUST RETIRN to CALLER 

pick Up ExT SA CODE TO BE SET 
Point to heX SCA CODE In SFFER 

SEO THE SCAN co TO THE PERSCAL 
COUTER 

REurt TO CALER 



69 
70 
7 
2 

73 
74 
s 
s 

17 
8. 

79 

8. 
2 

83 
84 
85 
86 
a 
38 
9 

90 
19 
92 
93 
94 
95 
96 
197 
98 
99 

200 
2) 
2O2 
2O3 
204 
205 
2O6 
2O7 
208 
209 
20 
2. 
22 
23 
2 & 
25 
2. 
27 
28 
219 
220 
22 
222 
223 
224 
1225 
1226 
227 
228 
229 
230 
23 
22 
3. 
34 
3S 

23s 
237 
238 
239 
1240 
1241 
1242 
243 
244 
245 
246 
27 
28 
2.9 
25 
2S 
2s2 
253 
25& 
1255 
12S6 
1257 
258 
259 
260 
26 

O3CB 

O3CB 
OSCE 
OsOO 

O3 
0306 
38 

3. 

OSEl 

OEC 

disc 

BA 
BO 
EE 

Fs 
74 
80 

BA 
Bd 
EE 

E8 

E 
E 

O7 

63 

Os do? R 2 
O6 
OE coca R 

3A. R. 
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; : . . . . . . . . . . . . . . . . . . x is a a y x a . . . . . . . . b. r * - P. b. * * * * * * r * * * * * * * * * 

; 

; 

e 

Procedure tame: PROC PC-PORTAVAIL 

function: To process a Personal computer keyboard port avail tele 
interrupt 

Input; lone 

Output: The next pending keystroke is sent to the Personal 
Computer 

; xxx xx x . . . . . . . . . . . . . is six is saxx News - N E * * * * * r ************ 

PROC PC-PORTAVAIL PROC NEAR 

PCPORTAVAILl: 

OW Dx,Corrain PORT ; ACKNOWLEDGE THE INTERRUPT 
OW AL, SERIAL INT OFF 

OU DXA 

TEst LoGICAL STATE, PAusE ARE WE IN PAUSE STATE 
Z PCPORTAvAIll No, SEND PENDING KEY STROKE 

OR LoGICAL starE, PCPORTAVAIL i YES, INDICATE THAT THE terrupt occuRRE SO IT CAN BE 
processed the E EXIT PAUSE STATE 

RET process next PEG INTERRUP 

CALL XMIT TOPC 
PEPSOA corpuTER 

RET ; PROCESS Exi PEDIIS INTERRUPT 

PROCPC PCRTAVAIL ENDP 

SEND NEXT PENDIG KEY STROKE TO THE 

; . . . . . . . . . . . . . s. Nexx xxx x . . . . . . . . . . It is asse-rris rh stra*rr******** 

Procedure name: PROC 3276 PORTAVAIl 

Function: To process a 3278/3279 keyboard port available interrupt 
Input: Nore 

output: The next pending keystroke is sent to the 3278/.3279 
; : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . it is a i? the 

PROC 3278. PORTAVAIL PROC NEAR 

OW OXC1D-8255 ; ACKoted GE THE INTERRUPT 
row Al, RE SETITEB 
OUT X, Al 

CAll XHIT to 3278 
3278/.279 

RE PROCESS NEXT PEOI.G INTERRUPT 

PROC 3278. PORTAVAIL EtOP 

PPC KEYBOARD DATA ENDP 
UE SPKBOs. AS 

SUBTTL Protess a keyboard software function 

SEO Exit PEditG KEY S ROKE TO THE 

+ he w o' W - A -- we ex . . . . . . . . . . . . . 4M 3 - A - d . . . . . . . . . . . . . . . . . we -- a wa w - - - - 

Procedure Hame: SEIDENCODEDKEYstrokes. To 327a 

Function: To send a series of encoded keys trekes to the 3278/.27% 
st a risie not exceeding 10 k cystrokes per second 

irput: 

exity = scdress of encoded keystrokes 
CX F number of encoded keystrokes 

Output: 

CF if all encoded keystroke values sire valid 
if any of the encoded keystroke values sire invalid for 
this keyboard 

A. 4. if any of the encoded keystroke values sire invalid for 
this keyboard 

Ex Ex-W3 - x 3E 4-6 at 4 xxx belief exei is exile (3+4+ k}{xx 

SENDENCODED_KEYSTROKES To 3278 PRoc NEAR 
PUSH DS ; SAVE DATA POTER 
PUS DS ; SAP SEGi Et registers 
pop ES 



OSEF 

OF 
ofs 

O3FC 
OSFE 
COO 

0405 
0407 

cos 
Octs 
COB 
O&C 
04oD 
04 OE 

04 

44 

0422 
042. 
0427 

2D 
02) 
O433 

O435 
O437 
0.43A 

0.440 
04 40 

O446 

04 48 

s 
ob C9 
74 

32 E4 
AC 

to E 
as F8 

65 

26: 8s as to 492 

a co 
75 d 

Bob Od 
s 
F 

F9 
C3 

B9 002 

26: 80 ot 

26 : F6 os 
74 0B 

BO CE 
E8 OS2A R 
26: 8to 26 

2 : F6 6. 
7 dB 

Bo CC 
E8 Cs2A R 
26: Bo 26 

26 : F6 is 

74 C 

so c 

BO & C 
EB 052A 
BO CC 
E8 052A R 
BO A.D 
E8 052A R 
Bo CD 
E8 OS2A R 
26 6 to 26 

O2 R 08 

OOO R. 20 

oboc R of 

0000 R 80 

0000 R 7F 

GOOO R 08 

Odo R F 7 
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OW DSBX 
ASSUE DS: NOTHINGES: EOSCATA 

now SIDX ; PICK UP ADDRESS OF ENCODED KEYSTROKES 
CO ; Set UP FOR FOPARD SCA OF DATA 

as as a tax saxx xxxx xxx xxx w x xxx sh; 4 x + Yap * * ************ 

scat the OAA To InsURE THAT THE KEYSTREES ARE All WALI 

Exx. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . it ****** 

PUS X ; SAVE KEYSTROKE COUTER 
OR CXCX ; IS THE COUNTER ZERO 
JZ SCAN KEYs 2 Yes, IVALID NPUT 

SCA KEYs : 

SCAKEYs 2: 

SCAt KEYS 3: 

XOR AHA ; PICK UP nEXT KEYst ROKE EICODIHG 
LOOSB 

SA AX PICK UP KEYsrcKE FORMATIOl 
OW DI, AX 
OW AX, KEYSTROKEXLAT DI) 

OR AXAX ; Is THIs A WALID tas LE ETRY 
Z SCAN KEYS3 ; YES coue 

OW ALRIWALIKEY ; so, I DICATE IVALID KEYSTROKE 
POF CX ; RETUR. To cater IICATIG EPRCR 
Pop oS KEYSTRE ECCIG 
st 
RET 

LOOP SCAN KEYS ; scan All specified KEYSROKES 

4 ft by k d xxxx x3 + . . As a sh: Kiwi w x six said Yb a six 3 s - XX x X x X x X x Xrst X* x * h 
8 

LOGICALY DISABLE THE 3278/.327.9 KEYBOARD Al RESE All 0. 
SHIFT STAES 

OE: the PHYSICAL EYBOAR AY O BE OUT OF SYCH WIth 
E 327/32 coro UI SI CE HE SER COULO St LL BE 
Org 2, shift Y. Hoever, this Is THE OLY is tie 

S., F.EYSTRC, F.C.O C R. 

the by were is in the of hik ka hit . . . . . . . . Rif Wre he h in that 

FORCE A 0 is DELAY ETEE THESE 
KEYSOKES 

GR LOGICAL STATE, KBO DISABLED ; ARK THE KEl EOARD As 
s SABLE 

row CX 2 

test KBD stATE, RIGHT SHIFT Is THE PIGHT SHIFT KEY FRESSED 
JZ RESETKeto-3 ; O, CCNTUE 

row At, BREAKBIT OR tos RSHIFTKEY ; YES, it to ICATE THAT THE 
CALL SEKDKEY to 327B ; SHIFT KEY AS RELEASED 
A. KBD STATE, NOT RIGHT SHIFT 

RESETKBO3: 
TEST KBDsrATESHIFT LOCK ; Is THE SHIFT LOCK KEY DE PRESSED? 
J2 RESET KBO 4 ; O, COTUE 

MoW AL, BREAKBIT OR NDs. LOCKKEY ; YES, INDICATE SHIFT LOCK 
CALL se-DKEY. To 3278 ; KEY AS RELEASED 
AND KBD STATE, NOT SHIFT LOCK 

RESET KBD 4: 
Es kbp state, locksTATE ; Is THE KEYBOARD IN SHIFT LOCK OR 

5 UM OCK STAE? 
JZ RESET KBD 5 NO, COTUE 

1W Al, NDs locKKEY ; YEs, rusf RESET SHIFT LOCK OR NU 
lock SATE 

nTE: IF THIS IS A DATA ENTRY KEYeCARD, U1 LOCK STATE IS 
RESET BY PRESSIG AD RELEASIG THE 1 OCK KEY 
IF HIS IS A lo-ATA ETRY KEYBOARD SHIFT LOCK STATE 
IS RESET sy. PRESSIG AND RELEASEG EITHE SHIFT KEY 
SIE BE DOT KO THE KEYSOARD YPE HERE WE I 
do ETH 

MOV A,NDs. Lock KEY ; INDICATE LOCK KEY IS DEPRESSED 
CALL SEDKEY Yo 3278 
OW AL, BREAKBIT OR as LOCKKEY ; I DICATE LOCK KEY IS 

CA sEiso KEY to 3278 ; RELEASED 
how AL, aps L. SHIFT KEY ; INOICATE SHIFT KEY Is DEPRESSED 
call senio KEY. To 3278 
row al, BREAKBIT OR NDSL shIFT KEY ; IFIDICATE SHIFT KEY 
CALL SE:o KEY to 3278 ; IS RELEASED 
At KBD STATE, NOT LOCKSTATE 



l3ss 
556 

1357 
35s 
359 
3. 
13 
1362 
1363 
ls a 
13s. 
ls 
367 
156s 
39 
370 
37 
572 

1573 
1374 
lfs 

s 
37 
378 
27 
led 
138 
1382 
38s 
issa 
385 
586 
337 
388 
39 
390 
39 
392 
393 
394 
395 
1396 
1397 
398 
399 
400 
40 

2 
613 
44 
45 
4s 
47 
48 
4 
420 
42 
42 
2s 

424 
C25 
28 
27 
28 

429 
A3C 
3 

4.32 
433 
434 
435 
436 
437 
A38 
39 

440 
44 
442 
& 3 
444 
445 
44 
47 

04.54 

04:34 

O466 
06 

6 

O69 
OB 
O48) 

0.472 

DC8 
Os3. 

8. 
0486 
04BC 
o& ae 

9 
093 
O499 

oc 93 
OCSB 
04A 
OCA 
CAs 
O&A8 

50 
so 
s2 

OsO4 
55 

32 E4 
AC 

67 

26 BB 90 to 492 R 

26: F6 is do o R to 

74 7 
F6 c O2 
75 
85 to 

F6 is so 
75 5 
2 : F6 OS 
7& 20 
so D 
E8 saA R 
26: 80 26 
EB 3 

26 F6 06 
75 os 
BO 
EB 52A R 
26: 80 ot 

F5, c5 20 
7s 5 
2 : F6 06 
74 2A 
to CF 
E8 O52A R 
2s. 80 26 
EB 

A FF 

75 06 
26 so OE 

26: F6 06 
75 ob 
st ef 
EB os2A R 
26 80 OE 

F6 C3 O2 
74 d6 
2s. 80 25 

59 
8. A c. 
OA CO 
7 OA 

2: 3D E 
2: D7 

E8 052A R 

Coco 

do OO 

sood 

OOOO 

boo 

0000 

OCO 

DOOO 

dOOO 

odoo 

ca 

R 

&O 

4. 

A. 

2 

Fo 

O 

02 

02 

FE 
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RESET KBD 5: 
ext seek sex is is a hit is a bit at 6 kill be is kid? iN feels the ki 
st 

SED THE SPECIFIED KEYSTROKEs to the 3278/.3279 DISPLAY 
K STAO 

; : 
he west state-43 state sea shift is had-E-F by the Yi Ye Xi f isfit the that 

OW 

SER) KEYS 1 : 
XR 
ODSB 

SAL 
OW 
ow 

TeST 

J2 
TEST 

a 

. 

TESTC : : 

SEND CASEOK: 

Est 
JNZ 
Test 
JZ 
OW 

CAll 
AD 
Jip 

SE D-1, LTrope: 
CR 

JZ 
Op. 

SE-D, T1: 
Si 

J2 
low 
CA 
OR 

SEED ALTC.: 
TEST 
JZ 
AS) 

SEND BATOK : 
POP 
OW 

Or 
JZ 

LEA 
XLA 

CA 

SENO KEYS-2: 
EC 
CXZ 

PUSH 
P 

SIX ; Port to START of KEYstro-E EcCOs 

Ah, Ah PICK UP next Keystroke Encootag 

AX PICK UP KEYSTROKE DATA FRO TABLE 
DIAX 
Bx, KEYSTRokEXLA DI) 

KBD STATE FORCE DAlt STATE i ARE BE IF THE IDOLE OF A 
SEQUEE OF Alt KEYSTRoxEs? 

TEST CASE to colu 
Bl, A YES, IS THIS THE Etro of the sequece2 
TEST CASE YES, CdTUE 
E. A. to FOR is Ystroke to Alt C1, E 

BU IS UPPER CASE REQUIRED 
SEEDUC ; YES, MSt E IN UPPER CASE 100E 
kEDsrATE, EFT SHIFT ; ;o, trust E. Its lo-ER CASE tapt. 
5E D CASE OK sHIFT KEY is or PRESSED - COTIt UE 
AL. BREAKBIT OR IDs shIF i F.E ; SHIFT KEY IS PRESSED 
sE:DKEY. To 3278 - INDICATE SHIFT KEY IS RELEASED 
KeD STATE, MoT LEFT SHIFT 
SHORT SEND CASE OK ; hio. It LoiER CASE - CONTINUE 

KBDsrATE LEFT SHIFT MusT BE IN UPPER CASE MODE 
SENO CASEOK ; SHIFT KEY Is PRESSEO - CotiTINUE 
Al, Nos LSHIFT KEY ; SHIFT KEY IS RELEASED - IIcATE 
sENO KEY. To 3278 ; SHIFT KEY IS PRESSED 
KBD STATE LEFT SHIFT 

BA Is Alt cASE REQUIRED2 
SE-DALT1ODE ; YES, rust BE IN AT 100E 
KBD STATE, ALTs ATE ; HUST NOT BE IN ALT 100E 
SEND ALTOK Alt key Is Not PRESSED - Continue 
Al, BREAKBIT OR NDSALT KEY ; ALT KEY IS PRESSED 
SEND KEY TO 3278 ; - I DicATE ALT KEY IS RELEASEO 
KeosTATE, NOT ALTSTATE 
SHORT SEED ALTOK ; No. IN ON-ALT CASE - CO! TIFUE 

BBH ; Is THIS THE start of A SEQUEFCE OF 
At OE KEYSROKES2 

SEl DALT1 O, COhthu 
KBD stATE, FORCED ALTsIATE ; YES, INDICATE ALT SEQUENCE 

KBD stATE, ALTs ATE ; rusT BE IN ALT MODE 
SEND ALTOK ; ALT key Is Pressed - CONTIt UE 
AL, HDs ALT KEY ; ALT KEY Is RELEASED - I DICATE 
sENDKEY_To_3278 ; ALT KEY Is PRESSED 
KBD STATE, Ali STATE 

38A is ere AKMALT IICATEO 
sEtiolb ALTOK to, Cota TINUE 
KsosTATE, For Force DALTs TATE ; YES, INDICATE ED DF 

Alt SEGUE CE 

CX ; Restore KEYSTROKE COUNTER 
Al2 pick up 3.278/.329 KEY UBER 
Al, A is the A KEYSTRokE to SEND 
sEt2O KEYs 2 ; to, just Alt state CHANGE 

Bx, scal coDEXLAT - ; cover T KEY UMBER TO 3278/3279 
SCAR CODEXLAT ; SCAN CODE 

SEEDKEY. To 3278 ; SED THE SCAN CODE TO THE 
3.278/.327 9 dispAY St AIO: 

EcREE KEYSTPOKE CONTER ex s 
SEDKEYS3 ; All KEYSrokes HAVE BEE PROCESSED 
cx ; SAVE KEYSTROKE COUTER 
SED_KEYSl loop UTIt All KEYSTRCKES HAVE eeel 

set o the 328/327 9 OSPLAY 

  



6&B 
49 
&S 
As 
52 
as 
456 
casts 
S6 
s 
58 
SS 

lso 
ls.1 

62 
is 
as 
465 
es 
g 

S 
es 
4 
47 
a 2 

3. 
a 
5 

as 
s 

4. 
482 
as 

48 
48s 
46s 
&B 
488 
89 
90 
as 
a 92 
93 
94. 
as 
a 96 
a 9 
93 

a 99 
so 
s 
s2 
53 
st 
sos 

lso 
so 
sa 
so 
s 
s 
52 
s 
Ese 
sis 
sts 
s 
5. 
59 
s2O 
s2 
22 

s2. 
s2. 
52s 
s2 
ls 
58 
529 
so 
5, 
532 
S3s 
SS 
issis 
iss 
s37 
1538 
S39 
s 

58 

OSE 

ose 
s 

OS 
Sis 
s 

s 
s 

s2 
52B 
529 

s2 

05 
OS2Es 
52 

s2 
s 
s2 
s 

sis 
s.A 
S3 
s 
53E 
so 
s42 

S43 
546 

s 
SA 
5&C 

05 F 

055 

sts 
OSs2 
Osses 

S5 

oss 

oss 

69 

2 : so 2s or FE 

26: F6 (6 ooco R 2 
a B. 

B CF 
Es S2, R 
as: 8 2 do Fo 

25 BC 2 to R F 

F 
FB 

s 
s 
s2 

2 : ss E 22 R 
7s Fa 

so 
BA E2 

Ec 
AB 2 

a FB 
S8 

BA ol 
EE 

83 F 
7a is 
BS 3A 
E2 FE 

SA 
59 
53 

4,641,262 

SEED:EYS3: 

KBOSTATE, OT FORCED ALTSTATE ; IrocATE ED OF 
SEECE of at KEYSROKES 

its, , Ali sire as The . .T KYS F3; E SET3 
J. O code 

OW al, BREAK air OR Nos. At T. KEY ; YES, IlioICATE THAT THE 
catt Eri KEY to 327s ; ALT KEY WAS FELS ASED 

FESTATE, OT ALT STATE 

SEEDKEYs 4: 
Art LoGICAL STATE, or xsDDIsaeus D ; Ee: i.eLE THE FYSICAL 

KEYBOARD 

Pop s RESTORE DATA secret REGISTER 
CLC ICATE KEYSTRoKES RE WAt ID 
RE RETUR to cAll-ER 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * r * * * * * * * * 

sk Output: None 

* Procedure fame: SEIDKEY to 3278 

function: To send a keystroke to the 3278/5279 or, li it do ris 
k if there are more keystrokes to be sent 

; 
is Input: 

A = 3.278/.3279 keyboard scan code to be sent 
; : CX = number of keystrokes waiting to be sent 

sesses is sists assasks as it is a K - a test test - **** 

SENO KEY TO 327B PROC NEAR 

sh EX sAWE REGISTERS 
PSH cx 
PUS X 

SENOKEY. To 3278 : 
OW Bx,BuFFER327s_HEAD : AIT UNTIL ALL STACKEDKEYSTROKES 
CMP ex, Buffers 27s TAL HAVE BEEN SENT TO THE DISPLAY 

e SEEDKEYO3278 

FSH AX SAVE scal cod TO BE SEt 
now DX, KB CTL ET FOR THE 3.278/.3279 OUTPUT PORT 

SE-EDKEY TO22782: to eco-E AWAIABLE 
AX 

- TES A2 
2. SE-O KEY TO 32782 
pop AX ; RESTRE scan code 

Oy Dx, Ds KB out ; seed THE KEYSTROKE TO THE DISPLAY 
U OXA 

Cir CX : Is THIS HE LAst KEYstroke? 
E sEtio KEY. To 32783 YES, DO (OT DELAY 
tow cx, DELAY loors ; AIT for 100 MILLISECONDS 
OP s 

SERD, KEY. To 32783: 

pop X ; REstre REGISTERS 
CX 

pop EX 

RE ; RETURN to CAER 

SENDKEY. To s278 ERP 

ASSE SBS ES:ot 

SEPIDECODEDKEYSTROKES TO 3278 ErioP 

; : s is a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A r s - r * * * * * r * * * * * 

; a Procedure Name: 100X LATI): 

Function: iodify the inbound keyboard translition table 
Irput : 

CH = 3278/3279 relative key number 
s: CL = 3278/3279 keyboard case 
; DH = Personal computer keyboard scan code or BIOS function code 
sit DL = Persons l Computer keyboard case 

s: Output: 

  



4,641,262 
71 72 

54 c 
S42 c CF = 0 if parameter values are acceptable 
543 C = 1 if parameter values are not acceptable 
5& 4 C 9. 
s45 A L = 3 ( invalid parameter specified) if parameter values are 
54ts c st not acceptable 
s& 
548 BX on stack F old table entry 
549 C 
s50 c axxx xxx xxxx-x-xx-xx-xx-xx-xx-xx-xx-x-xx-x-xx-x-xx-xx-x-xkitt''' 
55 C 
552 555 C ODXLATIN PROC NEAR 
SS3 c 
SS 4 O555 8f). FD ol c CMP CH ; VERIFY USER PARAMETERS 
555 0558 72 ly c J3 ODXLATIt 3278/.327.9 KEY NUribe R Must BE BETEEN 
S55 OS5A 80 FD 59 C CP CH, 89 s And 89 
557 0.55 77 l. C JA CDXLATIN) 
558 O55F 80 F 9 C trip Cl ; 3278/3279 CASE MUST ee BETEEN 1 AD 5 
559 0.562 72 OF c B 100X LATINl 
SO O564 80 F 9 o5 c chip Cls 
5s) 0567 77 OA c A MOD XLATI 1. 
582 O569 Fis C6 so C EST OHe ; Is this A SPECIAL FUCTION coof? 
563 0.5SC 7s is C 2. CDXLATI-2 ; Yes. It Is OK 
5ts 4 d56E 80 FE 53 C Chip Oh, 83 ; PERSONA corruter SCAN CODE UST BE 
55 C57 is oe t JA f00X LATIN 2 t or A KEY Uriber BETEEN 1 And 8 
5ss C 
567 (573 C ODXLATIF) : 
568 Os3 is 9 C oW ALRCINVALID PAR1 ; INDICATE IVALID PARAEER 
589 sfs F9 C St specifto 
so Os C3 c RET 
S7 C 
52 577 C 10DX ATI TABLE LABEL ORD KEYBOARD RANSATO TABLE SECTIOS 
573 057 08 R c BIOSDATA: LOERCASEXLAT 
574 oss CA R s BIDso ATA: UPPERCASEXLAT 
sts DSS 2C R C O BIOSDATA: CT CASEXLAT 
576 C57 CE R C D BIOSDATA: ALTCASEXLAT 
G77 0.5F 3EO R C D BIDso ATA: ALTKEYXUAT 
58 
579 58 C ODXLATIt 2: 
so O58 8A. C. w A Cl ; FI) ADRESS OF APPROPRIATE SECTIO 
S8 583 to EO C SAL All s OF HE KEYBOAR TRASATION TABLE 
582 585 9s C CB 
533 586 SE FO C how SC, AX 
S8 O58s 2E : BB 9C 575 R C hy BX, riCDXLATI TABLE t SI-2) 
sts 
58 C58 8A C5 c ow Ach Fit IDEX INTo traSATION TABLE 
587 DssF to Ed C SA All SECTI 
588 Dss 88 FB C OW DIAX 
S89 C 
S90 0593. 87 5 FE C XCHG OR PR BX4-2),0X PUT E ERY TO TABLE 
59 
592 oss 55 c PUSH BP ; PU old TABLE ETRY INTO THE STACK 
59s Oss 8S EC C OW BPsP 
59. 5.99 89 is 10 c OW BP46X 
595 disc 5D C POP BP 
595 C 
597 iss F8 C CC ; IICATE SUCCESSFUL coiPLETIO 
598 os 9E C3 C E. ; REU. T CA. LER 
5.99 c 
00 59F c 100x1,i ... I EcoP 
60 
02 C 
OS C 
4 c is . . . . . . . . . . . . . . . . . . . . . . . . . . has sit a pers r - r r * * * * * * ********* 

65 C be 
606 c + Precedure are: OOXLATOU 
C7 

608 C ; k Function: Mcdify the outbound keyboard transistion table 
C 9. C ; 

5 O C Input: 

2 c 4 CH - encoded keystroke value 
s DH = 278/.3279 relative key rurber 

& 4 C DL = 3276/3279 keyboard case 
65 C ; a. 
66 C is Output: 
67 C 
68 E CF = D if parameter values are acceptable 

9 = 1 if parameter values are not acceptable 
20 c he 

162 C ; A = 3 invalid parameter specified) if pers meter Values are 
622 C ; not acceptable 
525 c ; 

is 24 C Bx on stack t old table entry 
25 c + 

62s c is ess six xxxx xxx xxxx x 3 + 43 + 4 + 4**************** 
s37 C 
28 059F C fiOD XLATOUT PROC NEAR 

829 C 
530 O59F A F C OR DHDH o IDICATEs INVALID KEY STROKE - 
85 O5A 74 CE C JZ 100XLATOUT2 . HIS Is Acce PTABLE 
32 O5A3 80 FE 1 C Chip DH ; we RIFY User PARAE TERS 

633 Osaé 2 05 C JB roDXLATOUTi ; 3278/.3279 KEY UEER rust 8E set EEn 
less 05A8 80 FE 59 C chip Dh, 89 s AND 89 



555 
5 st 
57 

53.8 
s 

40 
is a 
& 42 
643 
& & 4 
6, 4S 
646 
647 
48 
9 
so 

65l. 
652 
653 
6S& 
655 
656 
657 
658 
59 

c. 
t, 
62 
53 

1664 
166S 
1666 
67 

168 
69 
70 

67 
62 
67 
674 
675 
575 
77 

17 
9 

80 
88 
882 
683 
1884 
1885 
886 
687 
688 
89 
9 

89 
692 
693 
694 

O5As 

OSA) 
OSA) 
O5AF 
CSBO 

DSs 
OSB 
OS83 
05B5 
05B7 

059 

osso 
Oss 
OSCO 
OSCs 

OsC8 

OSCs 

05cs 

OSC 
Osca 
OsCD 

O500 

OSD 

052 

75 

SA 
32 

8B 

87 

ss 
8s 
89 
So 

sts 

B 
SB 
89 

SD 

C3 

73 

s 

EC 
56 O 

E 6 R 
EC 
SE O 

ODXLATOUTl: 

tioD XLATOUT 2: 

4,641,262 
JA 

OW 
S. 
RET 

OW 
XOR 
SA 
OW 

PUSH 
OW 
OW 

POP 

clic 
RET 

74 
100XLATOUT2 

AL, RCI-IVALID PARM ; INDICATE INVALID PARAMFTER 
SPECIFEO 

ACH ; Firo Index Into TRANSLATION TABLE 
AHAH 
AX, 
DAX 

Eyst RokExLATDI),Dx ; Put NE ENTRY INTO TABLE 
s ; PUT old table ETRY TO THE STACK 
sp, SP 
is P+ is DX 
BP 

; IDICATE successful coniPleTION 
; RETURN TO CALER 

100 XLATOUT Eta P 

W y r yix N if f - . . 

Procedure is ne: GUERY KEYBOARD ID 

Function: To return the identifier of the current keyboard 

Input: one 

Output: 

translation table 

BX = keyboard translation table identifier 

. . . . . . . . . . 4 - - exists sh b - a bir n od be r r s - P - P 

; x is Kw. KXx is sixes - a as six six sa, sex sex x . . ex K-x 4 x & *** **************** 

QUERY_KEYBOARD ID PROC NEAR 
PSH 

MoW 
OW 

tioW 

Pop 

RE 

BP SAVE REGISTER 

Bx,xLATTABLEID ; PUT THE TRANS ATION TABLE IDENIFER 
SPSP INTO THE ST ACK SO IT Ill 
SP4-16 BX Be Restored to HE BX REGISTER 

BP RESTORE REGISTER 

; RETURN TO CALLER 

QUERY KEYBOARD ID ENDP 

SPSOS ES 

EO 

APPENDIX C 

The IB Personal Computer MACRO Assembler 
3278/327. Attachment Feature bus Int Hincher 

keh 8 hrs - r r - Y - New Yw start of specifications - - - - vs was a raw 

Module his me: 

descriptive are: 3.278/.3279 Attachment fosture bus interrupt handlor 

Copyright: Isr Corp 1982 

Status: Version 1.00 

Function: Te process all start operation commands irer the 3274 ord 
sll 3278/5279 Attachment related function requests frcr" 
an spplication program 

Notes: 

dependencies: none 

Restrictions: None 

todule Type: 

Processor 

Program 

Assembler 



4,641,262 
75 76 

30 Entry Point: PROC STAR TOP p 

3. s 
2 Purpose: To process a Start Operation command from the 3274. 
3S 

Linkage: CALL from NDS PBIOS 

Input Parameters: None 

Entry Point: ND5P API 

: Purpose: To process a 3278/5279 Attachment software interrupt 
4. 
42 Linkage: INT 50H 
43 
& 4 Input Parameters: 
45 
46 5 AH = 00 - Set display rode 
47 s Al F O - Set Host Corputer node 
48 p Al - Set Personal Computer node 
a 9 All 2 - display host Corputer screer its ge 
s s All E 3 - display Personal Computer screer image 
5 
52 AH = 0 - Send keystrokes to 3278/3279 
53 DS: DX is address of encoded keystrokes 

CX at number of encoded keystrokes 
B 

58. p AH = 02 - Set 3278/.3279 Attachment interrupt vector 
57 AL E - Osta ransfer 
58 AL = 1 - Screen Capture 
59 s Al 2 - rap Test 
60 s DS:DX address of interrupt handler 
6. 
62 AH = 03 - Reset 3278/.3279 Attachment interrupt Wector 
65 s Al F O - Osta Transfer 
6 Al - Screer Capture 
85 Al 2 - rap lost 
6. 
67 Ah 04 - Set input buffer address 
68 A F O - data Transfer 
69 s A F 1 - Screen capture 
70 A = 2 - rap Test 
7 Sox address of input buffer 
72 CX = length of input buffer 
73 
74 Ah F 05 - Send message to Host computer 
75 s A O - Structured Field 
76 d At F - Set Screen capture Options 

s All = 2 - trap Test Mets, ge 
s OS:DX = titr gilt of retitise 

7g CX length of message 
so 
s AH F 06 - Cance pending message 
2 Al E O - Structured Field 

83 AL = 1 - Set Screen capture options 
Al F 2 - rap Test essage 

E. AH - 07 - Modify inbound keystroke translation ti, bie 
87 CH F 5278/.3279 rolstive key number 
88 CL = 3278/3279 keyboard case 
a 9 DH F Personal Computer keyboard scan code or EIOS function 
90 code 
: d = Personal Computer keyboard case 
93 s Ah = 08 - iodify outbound keystroke translation table 
9. CH - encoded keystroke value 
9s s DH = 3278/5279 relative key number 
: D = 3278/.327 9 keyboard case 

y 

9s s Ah = 09 - Query keyboard ID 
99 
loo Exit Normal: 

s 

O2 Purpose: To return to the interrupted program 
03 
OA linkage: IRET 
Ds 
s ; Output: one 

C7 
ce ; Exit Error: None 
9 
C External References: 

ll 
2 Procedure Invoked: PROCITERRUPTS 

13 s 
- Purpose: To process all other rending hardus re interrupt 

5 
is linkage : All 

17 
B Input Parameters: None 
9 P 

o ; Procedure Invcked: SENDENCOOEDKEYSTROKES TO 3278 
2 O 

2 Purpose: To send a series of encoded keystrokes to the 3278/.3279 

  



23 
24 
25 
26 
27 
8 

29 
30 

13 
132 
133 
34 
35 
36 
7 

138 
39 
40 

14 
42 
43 
44 
45 
46 
47 
48 
49 
50 
s 
52 
53 
54 
55 
56 
ls 
58 
59 
60 
6 
82 
63 
64 
65 
66 
s 
68 
69 

170 
17 
172 
173 
17& 
175 
176 
177 
178 

7. 9 
130 
Bl 

182 
183 
84 
185 
86 
a 7 
ES 
189 
90 
s 
92 

193 
94 

195 
19s 
97 
98 
99 

200 
2D 
202 
203 
204 
205 
2O6 
2O7 
28 
29 
2d 
21. 
212 
213 
24 
25 
26 

Godo 

oooo. oO 
OOOO 
O080 

77 
4,641,262 

78 
linkage: CAll 

Input Parameters: 

BX: DX = is didress of encoded keystrokes 
CX F nurber of encoded keystrokes 

Dutput: 

CF at keystrokes siere all valid if 
if any keystroke was invalid for the current keyboard 

3 if any keystroke was invalid for the current keyboard A 

Frocedure Invoked: ODXLATIN 

Purpose: To modify the inbound keyboard translation table 
linksge: CAll 

Input Pars Peters: 

CH = 3278/.3279 relative key number 
cl 3278/3279 keyboard case 
Dh Personal Computer keyboard scan code or SIOS function code 
dl Personal Corputer keyboard case 

Output: 

CF = 0 if paratrict crs cre wind 
if parameters Liere invalid 

Al = 9 if parameters were invalid 

Procedure Invoked: 00 XLATOUT 

Purpose: to modify the outbound keyboard translation table 

lir,kage: CAll 

Input Parsmeters: 

CH encoded keystroke Value 
DH = 3278/3279 relative key nwumber 
DL = 3278/3279 keyboard case 

Output: 

CF = 0 if parameters were Walid 
if parameters tiere invalid 

All = 9 if parameters were invalid 

Procedure Invoked: QUERY KEYBOARDIO 

Purpose: To cbtain the keyboard translation table identifier 

Linkage: CALL 
Input Parameters: None 

output: keyboard identifier on stack in place of BX 
cortres siccks: 

mospDCs - 3278/3279 Attachment cption interfaces 
its ruser - 327sw8279 Attachment eos extension interfaces 
mosricci - 3.276/3279 Attachment roS common data area 

icssages Issued: None 

charge Activity: None 

- - - - - - - - x -xxx xx End of specifications be kee: ***** 

SUT RK AREAS 

i:'clics NDSPDCLS. ASH 
lict OSPUSER. As 

ST 

BIOSDA, i, GROUP BICSDATA cottioli, BIOSDATA FBA 

ICLUE OSPBCOMAS 
BIOS: TA cotto: SEGMENT COMMON 'rios Psics' 

; we s p r s by s -- when h \{ k} is 4 x x x . . . . . . a 3-3 he web desks his rh day 

; : issis COMON ORK APEAs 

; : h . . . . . . . was its F ka a k . . . . . . . . . . . . that he b is bir - thrk he 

TER MODE OB O CURRENT OCE OF TERMAl 
TPC EQU OOH s PERSONA computeR ODE 
THGST EQU 8OH HOST PROCESSOR OOE 



27 
2 

9 
20 
22 
2 

23 
232 
233 
234 
23S 
236 
237 
238 
239 
2CO 
2 
242 
243 
244 
245 
248 
2&7 
248 
249 
so 

2Es 
252 
253 
254 
25s 
25 
2S7 
258 
259 
250 
26 
22 
26S 
264 
26S 

s 
2 
28 
29 
270 
2 
72 

275 
276 
277 
28 
279 
20 
281 
82 
283 
S& 

285 
286 
287 
88 
29 
29 
29 
1A Far 2 
S. 
s 

29s 
395 
297 
98 
9 

3. 
3. 
o2 

303 
304 

s 
36 
so 
3B 
309 
s 

ool 

oted 

oooo too 
3D 

O4. 
OO20 
OOO 
008 

do? 
doo 

Ooo do 
O80 
Ot 
d20 
OCO 
Doo3 
004 
doo 

002 00 oC. to do 
Odos OOCO 
Odos Oc oo od OO 
ood 0000 
odd ot 

OOO OO too od OO 
odd OO o O OO 

as coco 
oA Odo 

C 0000 
CE OD 

old F do 

to OO 

o 

E OBO 
Oc O 

c 20 

E OD80 

Dao 

doo F do do so do 
GO: OO CO CO 
O7 OOOO 
9 DOOC 

do B. Dood 
op C2 
DDE DO 
do F DO 

0.020 DO O. od OD 
coac OO o oo too 
do 28 000 
CO2A OOOO 
OC2C ODoo 

2E to 4 
O2F oc 
Oso oc 

0.031 OD 00 00 00 
OCS5 OD od oo oo 
O39 odoo 
O3B 000 
doo odoo 
003F OD 
o40 ot 
004 to 

79 
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C BIOSDATA cortion ENDs 

BIOSDATA FBA seGME-T PUelic "I 

80 

OS" 

led at he is the be silk rp a as it as a as a ship who had 
a 

hosPBIOS FEATURE BUS AAPER (ork ARAS 

exist saw a a a if x x i? wif a she i? a da was a s - saw a we sw8 + b 

DELAY DO is EQU 

PUBLIC FBA sTATE 
FBA STATE 
FREAD PENDING 
FREADIN PROGRESS 
FERITE IN PROGRESS 
FQUERY IN PROGRESS 
FDEFERREDCANCEL 

FENABLED 
FFBA NOT OP 

FBA PENDINGOP 
FREAD 
FPDR 
FEXECUTE 
FABDRTE 
FABDR TV 
FERROR 
FCANCEL 

FBA MESSAGE START 
FBAMESSAGE SIZE 
FBAMESSAGE 
FBAMEssa GE LENGTH 
FBAMESSAGETYPE 

FBA VECTOR 
INTERRUPTIVECTOR 
BUFFERADDRESS 
BuFFERLE.GTH 
BUFFER cou-T 
VERIFY courT 
MESSAGETYPE 
MESSAGEF LAGs 
; F DATARUC 
;1F VERIFY TRUric 
; MFI use 
STATUSFLAGS 
; SF PRocessI.G 

is Fove RRU 
FBA vecTCR 

iF DATA TRU C 
iF VERIFYIRuric 
FIUSE 

SFPROCESSING 

SFOWERRU 

DATAXFEF VECTOR 

266 Sto 

EU 
Equ 
EU 
EU 
EU 

EU 
EU 

EU 
EU 
EU 
EU 
EU 
EGU 
EGRU 

O 
D 

DB 
EU 
EU 
ERU 
DB 
EQU 

EU 
ENDS 

EU 
EQU 
EU 

EU 

EU 

ad 
ch 
OH 

8OH 

i 

CoP coast. At ECE O DEAY 
process;G For it rise COCS 

FEATURE BUS AOAPER SATE 
REA REES PEG 
READ sequence PROGRESS 
RITE SEQUENCE IN PROGRESS 

QUERY KEYBOARD STATE IS PROGRESS 
CANCE ESSAGE AS DEFERRED 

FEATRE BUs ADAER IS ENABLED 
FEATRE sus. ADAFER OT OPERATIONAL 

FEATURE bus ADAPTER PEDING OPERATIONS 
REA REQUEST REcEIVED 
poR ON RESET RECEIVE 
Execut REEWE) 
ABOR TRASMIssio Rice WED 
ASOR to Ast ERIFY RECEIVED 
ERROR RECEIVED 
USER specift Cicel. ESSAGE 

ARESS OF MESSAGE TO E SENT 
leg of MESSAGE O se SEIT 
ADDRESS OF NEXT YTE TO se SENT 
Use O- by ES staff O BE SEhT 
TYPE OF ESSAGE O SE SEf 

ITERRUPT WEcoR FORAT 
ADDRESS OF INTER UP HADER 
AddREss OF PUT BUFFER 
EGT OF INFU 3UFFER 
Nuber of BYTES IUT suffer 
Uber of BYTEs ERFEd IN BUFFER 
ESSAGE YE 
1ESSAGE FLAGS 
OAA RUCAED 
WERFE). OAT, UCAE 
SUFFER USE 

STAUS FLAGS 
USER ERRUPT HADER IS PROCESSts 

A FEATURE IS ITERRUP 
DATA RECEIVE LE EUFFER IN JSE 

MEssAGE FLAGs Th: Fe Ave croR 
OATA TRUNCATED 
WERFE CAA RCAE 
BUFFER USE 

STATUS FLAGS LITHI: FEAVECTOR 
USER TERRUP or S PROCESS; 

A FEATURE EUS. IERRUP 
DAA RECEIVED LE ESUFFER USE 

FBA vecTCR K, , , , HTSF. To HOSTX 

SCREEN CAPTUREVECTOR FEAVECTOR < , , , , , ; 5.5 T. CPTIC: S> 

RAP TEST VECTOR FBA VECTOR K, , , , , HT RAPT 274) 
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81 82 

s 002 do od oo to QUERY STATE VECTOR FBA VECTOR c. , , , , HTQUERYKBD STATE > 
32 90.46 do too o o m m 

s A 
34 004 coo 
s OOE doo 

6. toos 
3. toos to 
3B OS2 
s 
32 

32. 0.053 to FBASEND vecroR IEERUpT VECTOR FOR ESSAGE BEING 
322 set to HE 327 
23 Doss do FBA RECEIVE VECTOR D o ; INTERRUT wet OR FOR MESSAGE BEING 
See RECE ED FRO THE 5274 
52s 

326 O057 00 to do SC SECTION LENGTH Do o ADRESS OF LEGH FIELD IN CURRENT 
32 scREE: APURE BUFFER 
28 

29 ocess D QUERYKBD STATErsG DB o Duty tiss AGE FOR cury KEYBOARD STA 
330 Osc KBD STATE curret EcoRD STATE 

Ooso o quERYRc OB ; RER root FRC QUERY KEYBOAR STATE 

3. pose BIOSDATA FBA Eaos 
34 
35 - SUBT Process a start operati or cornsrc from the 37 control 
33. 

33 is . . . . . . . . . . . . . . . . that it is r s p a - - - - - - r s h is f is is , r 
39 th 

s is Procedure are: PROC STAR TOP 

32 ; : Function: To process a Stsrt opertier corrand frcr the 574 
as 

34 ; : Input: start operation modificr from 3278/3279 Attachment Option 
45 s: 
As it output: None 
3&F 
s ; : . . . . . . . . . . . . . . . . . . . is a he * 
49 
so o spas SEGi Et Prst Ic spas' 

3. 
352 PUBLIC PRocst ART OP 
Ess PUBLIC NDSP API 
BSA EXTRN PROC INTERRUPTs: NEAR 
S5 EXT R SEDLENCODEDKEYSTROKES TO 3278 : NEAR 

ES5 EXTRH toox LATIN: NEAR 
357 EXTRN roox LATOUT: NEAR 
58 EXTRN QUERY KEYBOARD ID: NEAR 
359 
3. Assure cssPosostos ATA 
36. 

362 o Ossor PROC NEAR 
3. 

36 C LE SSPAS1 
3s C 
s a six is . . . . . . . . . . . . . . . . . . . . . . . . kil & the 
s c 
Se c is READ HE START OPERAION OOIFIER AND PROCESS It 
39 c 
so is . . . . . . . . . . . . . . . . . . . . . . . . . . . is a bit be set it the eit ****** 
s C 
72 o C START OPJP TABLE LABEL ORD 

373 to does R C D PORRECEIVED 
374 a dos R C D READ RECEIVED 
275 OO & AD R C RITE RECEIVED 
3. to 89 R C EXECUTE RECEIVEO 
37 to 2C D ABORTE RECEIVED 
sts A 23 R C ABORTVRECEIVED 
379 C 2. R ERROR RECEIVED 
3s to 27B weRIFY RECEIVED 
38 O C STAR OPJP TABLE LENGTH EQU S -START OPPABLE 
s32 C 
33S OO C PROC START OP: 
38 doo EA 3Es c Oy ox, st ART or HDD ; READ THE START OPERATION MODIFIER 
38s E. C A X 
38 ar 

87 to a FE CB EC Al 
388 old Ed SA A ; Route control eased or HE SAR 

9 do is 9s B oper ATIO riod. FIER 
so OO 9 C to c chip A, START OPJHP TABLE LENGTH 

39 of C IVALIDSO1 
392 
33 O 83 Fo C OW SAX 
39. F 2E. FF a doo R c st ARTOPJP TABLE ISI) 
29s 
ES 2. C IF, ALIDSO1: 
37 c2a : c E. IVALID STAR oper AIO IFE - 
9. c IGORE IT - THE 3274 Ill IE 
399 out AD AKE He 3278/.3279 of FLIE 
40 C 
& C 
& C 



AOS 
04 

A.O.5 
45 
& 
& 8 
&O 9 
40 
a 
42 
As 
4 

s 
48 
d 
48 
a 9 
a2O 
42 
d22 
423 
424 
6.25 
(426 
427 
428 
A29 
a 3. 
43 
432 
AS 
434 
A35 
436 
437 
A38 
a 39 
Ad) 
44 
442 
44 
44 & 
44s 
& 4 
47 
d 
4 & 9 
450 
45 
&52 
453 
AS4 
Ass 
s 

As7. 
4ss 
As 9 
& 60 
4s 
42 
63 
44 
45 
(56. 
a 
4ts 
46.9 
47 
(47 
4. 
45 
474 
45 
476 
477 
& 78 
49 
480 
48 
462 
(83. 
484 
485 
486 
487 
688 
439 
490 
9. 

492 
493 
49 
495 

OO25 

doss 

3C 

O4. 

Oo&3 
OO& 8 

004D 
cold 

Oos2 
DO55 

OS6 

OCSB 
Disc 

Oosf 

OCs2 
O066 
Ooss 

SC 
of 
ov3 

008 

OD8 
Oce 
toda 

cos 
OBD 

OO 92 

B.A. ---- R 
BE C2 

BB FC 
36 ED 
28: A3 oooo R 
26: C6 Os OOO2 r ol 

E8 02AS R 

f6 O6 Octoo R 8 

74. A 

80 DE 0001 R 4 
8 26 OOO R BF 

8 26 Oooo R F 

E8 OOOO E 
Fe 

80 36 003 R 
Es O2C2 R 
E8 02AD R 

80 36 0.042 R 
E8 O2C2 R 
EB 02A R 

F6 O5 OOOO R at 
74 dB 

B E O R as 
80 OE OOOD R 40 

Cs 

4,641,262 
84 

k N raki w a a fixes . . . . . . . A p if x is effief r r - Y p r * r r * : ** 

* Procedure name: PDR RECEIVED 

Function: To process a Start Operation commond from the 274 
which indicates Poijer. On Reset 

Input: None 

Output: 
h 
be All active interrupt handlers are called with a reason code 

indic sting Power on Reset 
; xxxx six is ex-k was a -k He has self 

PORRECEIVED: 
ASSUE 
OW 
OW 

OW 
XCHG 
OW 
OW 

CALL 

EST 

J2 

OR 
Ato 

POR) : 

CAll 
SI 

OW 

LEA 
CAL 
cAll 

LEA 
Cill 
cAll 

EA 
CA. 
CA 

LEA 
CAll 
CAll 

RET 

a? ess as a - - - - - - 
b 

; : Procedure 

Function: 

* Input: 

F_READP 

3 x Output: 

FREAD = 
FREADI 

363 - xxx xxxx 

READ RECEIVED: 
ES 

JZ 

OR 
OR 

RET 

ES: FBABUFFER Est ABSH ADDREssability to the 
DX, FBABUFFER FEATURE Bus AdAPTER BUFFER 
ESDX 

Ax, sIZE FBABUFFER-4 PUT LENGTH OF DATA AREA ITO 
Ah A G BUFFER HEAER 
HDRLENGTH, AX 
HDRTYPE, HTID ; INDICATE THIS IS A PC ATTACHMENT 

sEND OPCOMPLETE ; ACKJOLEDGE THE POKER Old RESET 

FBAs TATE, FREAD PERDING ; Is THERE A READ REQUEST 
PEDIG 

POR) ; O conth 

FBAPE-Diisop, F POR ; YES, INDICATE POP RECEIVED 
FBAst ATE, OT FREADIN FROGRESS ; READ SE QUEtiCE IS NO 

CACELLED 

FBAs TATE, OT FRITE IN PROGRESS ; trTE SEQUEFCE IS 
ACE LED 

PROC INTERRUPTs ; PRocess DTHER PEDIHG INTERRUPTs 

AHREASC PDER OF RESET I:DICATE POP RECEIVED 

SIDATAXFERVECTOR i INFORMALL INTERRUFT 
REseTEuFFER couraTs ; HA DLERs THAT A FER O RESET 
IFOR A PPL HAs occuRREd Ao RESE All IFPUT 

SUFFER COUNERS 
sI, scREE_c APTUREVECTOR 
PEsETEUFFERCOU!:Ts 
It if CR PPL 

sI, KRAPTEST VECTOR 
RESET BUFFERCOUTS 
IFORF1APPL 

SI, GUERY STATE VECTOR 
R2 SETEUFFER cours 
FoRAPPL 

PROCESS OHER PEIG ITERRUPS 

- - - - - - Y . . . . . . . . . . . . . . . . . . . . . . a b-e - - r s p & P - raw a w x P - r * r * 

his me: READRECEIVED 

To process a start Operation contrand from the 527 
shich indicates rood 

EDIG F 1 if a read request is pending 

N FROGRESS = 1 
-- a sixtee - - - - -3 d6 ft x the 

FBA sTATE, FREAD PENDING ; Is THERE A READ PENDING: 
READ1 ; No, SEND A CLEARED BUFFER TO THE 3274 

to Anice the READ REQUEST 

FBA PENDINGOP, FREAD ; INDICATE READ RECEIVED 
FBA staTE, FREADIR PROGRESS ; INDICATE READ SEQUENCE 

IS NO IN PROGRESS 
; PROCESS NEXT PEF:OIts INTERRUPT 



496 
497 
498 
499 
s 
51 
5o2 
503 
54 
505 
506 
507 
508 
59 
so 
Sl 
s2 
5s 
54 
5s 
s 
57 
58 
59 
so 
52 
S23 

3. 
s24. 
525 
s 
527 
S28 
529 
530 
53 
532 
53s 
534 
535 
536 
537 
53B 
539 
54 
54 
542 
54 
544 
545 
54s 
547 
548 
549 
55 
S5 
552 
553 
55& 
555 
SSS 
557 
55.8 
559 
56) 
56 
52 
S65 
S84 
565 
56s 
567 
568 
569 
570 
s 
572 
573 
574 
575 
57 
577 
578 
579 
58 
s 
S82 
56s 
584 
58s 
5 as 
53 
S88 

cos3 
0093 
dos 
0.098 
009B 
009E 
OOAO 
DOA 

A3 

OOA6. 
ODA9 
OOAB 

OOAC 

OA 

OOAO 
OOBO 

Oo32 

cosy 
0.08B 
OOC 

OOCs 
Ooc 
occD 

OOC 
OOD3 
009 

to Dos 
odof 
Odes 

ODE7 

008 
does 

ODEC 
do EE 

do F2 

00F4 

DOF8 
OFD 

OFF 

to d2 

OOS 
007 

ol OS 

oldC 

OOE 

02 

85 

B.A. ---- R 
BE C2 
3F to 
B9 dB.O 
33 Co 
FC 
F3M AB 

Ee d29A R 

BA, OSE 
BO O2 
EE 

C 

BA - - - - R 
8E c2 

OE 0000 R 2 

D 35 00F R 
26: 80 3E CO2 R is 
74. 25 

8D 36 0020 R 
2s. 80 SE Oog2 R 5 
7& 7F 

8D 36 003 R 
26: 80 3E do? R. d. 
74 

8D 36 0042 R 
2s. 80 SE 2 of 
7 

CE, 

83 C 06 00 

74 & 5 
F6 A4 OF 20 

39 36 OctsS R 

26: 8B OE dodd R 
86 E9 

os F8 
Os Cl 

33 44 08 

76 OD 

so 4 c of 80 

3. C. De 

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 
t 

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 
C 
C 
C 
C 
C 
C 

C 
C 
c 
c 
C 
C 
C 
C 
C 
C 
c 
C 

C 
C 

READ 1 : 
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row 
OW 
row 
ow 

XOR 
CD 
REP 

CAL 

OW 
ow 

RE 

86 

DX, FBABUFFER ; CLEAR THE FBA BUFFER 
ESOX 
DO 
CX, SIZE FBA BUFFER/2 
AXAX 

STOS 

KAIT FOR POLACK AIT FOR THE PREVIOUS Poll REQUEST 
s O BE ACKSEs 

Dx,Cottri.AND PORT : TELL THE 3274 TO READ THE CLEARED 
AL, READ COMPLETE i BUFFER 

PRocess other PEING INTERRUPTS 

its wis: sk, p. xxss to six six by a was sex was a text was 3: N is that * * 

i e Procedure Nisne: RITE-RECEIVED 
be 

1 Function: To process a Start Operation command from the 527 
; : 

; : Inpu 
; : 

t: 

ihich indicates rite 

; : FBABUFFER contains message from the 3274 
; 

Outp ut: 

FWRITE IN PROGRESS = 1 
;3 FBA RECEIVE VECTOR = address of interrupt vector 
* data saved in input buffer for the specified data type 

bat-e-N-ox was a saxxx xxxx xxx-x-xxx xxxx xxx xxx xxx xxx xx *********** 

WRITE RECEIVED: 
ASSUHE ES: FBABUFFER 

RITEl : 

OW 
MOV 

OR 

lEA 
Chip 
UE 

LEA 
CMP 
UE 

LEA 
chip 
UE 

LEA 
Crip 
JE 

RET 

CMP 

JE 
TEs. 

NZ 

Moy 

OW 
XCHG 

OW 

MOV 

AOD 
AOD 

CP 

JNA 

OR 

OW 

ESTABLISHADDRESSABLIY TO THE 
Dx, FBA BUFFER s FEATURE BUS ADAPTER BUFFER 
ESOX 

FBA staTE, FRITE IN PROGREss I-ICATE WRITE SEQUENCE 
is I FROGRESS 

sIDATAxFER vector ; DETERMIE HICH INTERRUPT 
HDRTYPE, HT sf FROM Host ; we CTOR TO USE 
WRITE 

SI, scREEN CAPTUREVECTOR 
HDRTYPE, HT sco ATA 
WRITEsc 

SI, RAPTEST VECTOR 
HDRTYPE, HTRAPFROf 327) 
LRITE) 

sI, QUERY STATE VECTOR 
HDRTYPEHT KBD STATE 
RITE 

invalid messaGE HEADER - IGORE THE 
SART OPERATION - THE 3274 L TIt 
out as at the 3278/.3279 OFFLINE 

toRD PR is .BUFFERADDREss; 2, O ; AS AN INPUT BUFFER 
speciFID for HIs Essage TYPE 

RITE-4 ; O, IC: TE DAIA WERRUN 
sI). HESSAGE FLAGS, MFI. us ; Is THE INPUT BUFFER IH 

s USE2 
RITE_4 ; Yes, IDIATE DATA OVERRU 

FBA RECEIVE VECTOR, s : savi THE ADDRESS OF THE 
InterRUPT vector For THIS MESSAGE 

CX, HDRLENGTH ; PICK UP EnGTH of THIS BLOCK 
CHC 

DI, ORD PTR (SI). EUFFERADCRESS ; PICK UP ADDRESS OF 
put UFFER 

Ax, (sI). BUFFER tou-T ; PIC; UP lisER OF BYTES CURRENTL 
IN THE INPUT BUFFER 

cAlculate HERE THE Ek DATA GOES 
UPDATE urger of arts RECEIVED 

DI, AX 
AXCX 

Axts. J. BUFFERLENGTH ; DOES THE El DATA FIT IN THE 
s Buffer 

RITE 2 ; yes, cotus 

| Si ). Es: A GEF AGS, MFDA, ARU: C ; hio, THE DATA IS 
- Eil 3 CAED 

cx, isi 1.uff ERLESTH FIL. Up THE REST OF THE BUFFER 
  



589 
590 
59 
s 
s93 
534 
sts 
59 
597 
598 
sy 9 

O 
s 
802 
60 
604 
65 
O6 

607 
608 
09 

S1) 
s 
is 12 
sis 
sla 
615 
slé 
S17 
S8 
19 
20 

s2. 
622 
623 
624 
6.25 
626 
627 
828 
29 
30 

63 
632 
633 

4 
3S 

636 
657 
658 
69 
ed 
64) 
642 
6 43 
644 

547 
48 
49 
SO 
S. 
52 
5s 
5 
5S 

bS6 
57 
58 

659 
660 
66 
62 
683 
664 
665 
866 

7 
68 
69 

0. 
is 7 

2 
573 
674 
FS 

676 
7 

78 
6.79 
680 
68. 
6.82 

G115 
8 

CB 
DB 

E 
O2 

26 
O27 
28 
29 
28 
12C 
O2E 

O2 

33 
33 

37 

39 

SC 
3D 
40 

04 

C 42 
44 

DA7 

48 
D 48 
04C 

o 45 
O&E 

0.54 

O56 
O59 
OSC 
60 
163 
o67 

6B 
53 
sc 

70 

7 

d78 

olic 
clic 
Olal 
O83 

as 

0.85 

87 
2 4C OA 
as 4 8 

89 (4 OA 

BB 54 06 
28 : D 3 da R 
E 

F37 A4 

Es 2AS R 

Fs 44 D 8 

75 F 

E8 O2As R 

s 
E8 oDoo E 
5E 

B or 

so GC. O a 
EB El 

25: F6 d6 OO3 R so 

74 is 

83 54 du 

E 
c5 E 0057 R 

2 F6 0 R st 

74 & 

c. On OOOC 

: 85 de cood R 
8s E9 
G OF 

F 
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SU3 CX, SI). SUFFERCOUNT 
OW AX, SI). BUFFER LEGTH 

RITE_2: 
how sI.BuFFER couT, Ax sAvE THE UPDATED RECEIVE CCUIT 

OW Dx, or D PTR ISI). BUFFERADDRESS42 10VE THE 
EA SI, HDR DATA DATA FROM THE FBA BUFFER TO THE 

PUSH, Ds INPUT Buffer 
PUSH ES 
POP OS 
ow ESDX 

cL 
Rep WSB 
POP oS 

Bir TE3: 
CALL SEND or corpLETE ACKNOWLEDGE THE 1ESSAGE 
RET PROCESS ANY OTHER PE-EDIt iG INTERRUPTS 

At A HAs see received then therE IS NO BUFFER AWAILABLE TO 
s sfor IT - INDICATE DATA oweRR 

RITE 4: 
TEST IsI).sTAus FLAGs, SF-PROCESSING ; IS THE INTERRUPT 

Ahor Busf 
Z RITE5 Yes, REMErie ER overru condition 

; d, cAL THE TERRUPT HANDLER 
CALL senDOP cohPLETE ; ACKNOHLEDGE THE MESSAGE 

PUSH S 
CALL PRocINTERRUPT's ; PROCESS OTHER PENDING INTERRUPTS 
Fop S. 
SI 

OW AHREASON DATA over RUN i INDICATE DAIA OVERRUN 
CALL INFORAPPL cAL THE INTERRUPT HAOLER 
RET ; Process other PEDING INTERRUPTS 

RITE 5: 
OR sI).sTATUs FLAGSs FloweRRUN i INDICATE DATA AS LOST 

p RITE-3 ; cle AN UP AND EXIT 

UPDATE THE AER the SCREEN cAPTURE BUFFER 

IRITESC: 
TEST HDR FLAGs, HDRF START ; Is THIS THE START OF A NEW 

; BUFFER secTION? 
J RITE sci to continuator of PREVIOUS SECTION 

OW Dx, or D PTR sI). BUFFERADDRESS ; CALCULATE THE ADDRESS 
ACO DX, ISI). BUFFERCOUiT ; OF THE EIGTH FED 
OW oRD PTR scsecTIO-LENGTH, DX ; SAVE THE ADDRESS OF THE 
OW Dx, ORD PTR is ). BuFFERADDRESS-2 i BUFFER SECTION 

toW ORD PTR scs ECTION LEGTH+2, Dx ; LEHGTH FIELD 
AO) IsIeuFFEP cou:T, ; POIT PAST THE LENGTH FIELD 

RITESC1 : 
FUS S ; SAVE ADDRESS OF DATA AREA 
DS Bx, scs ECTIONLE GTH ; PICK UP THE ADDRESS OF THE 

5 BUFFER SEcTIOF ENGTH FIED 

TEST HDR FLAGs,HDR_F START ; IS THIS THE STARY OF A BUFFER 
; SECTION? 

JZ RITESC_2 ; O CONTUE 

3W ORD PTR S: BX), O ; YES cle AR the LE3TH FED 

RITESC2: 
ow CX, Dr LEFGTH ; Buff R SECTION 
Chic Cl 

ADO CRD PR DS: EX), CX 

POP s ; RESTORE ADDRESS OF DATA AREA 

P RITEl ; hio, the DATA INTO THE INPUT EFEP 

ICE OSPSGP. As 

sha t} - - - - - - - - - - e s - is a has b is is r > nk X . . . . . . . x 1 - as exhib is a has and x sh 

; : Procedure time: EXECUTE RECEIVED 

; x Function: To process a start Operation command from the 3274 
chich indicates Execute 

it input: 

k FREADIN PROGRESS = 1 if a message is being scnt to the 3274 
FRITEIR PROGRESS = 1 if a message is being received from 

the 3274 

  



33 
684 
685 
686 
637 
688 
689 
690 
69 
692 
69's 
694 
695 
696 
697 
98 
g 

700 
ol 

702 
73 
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RECEIVE VECTOR = address of interrupt vector for message 

90 

h being received from the 327 

* dutput: 
; N 

be If a message is being sent to the 3274 
FEXECUTE = } 
FREADIN PROGRESS = 0 E 

; If a message is being received from the 327 : 
FRITE IN PROGRESS = 0 
interrupt handler is called with reason code indicating 

;x Message Received From 3274 
; x If a message is received while the interrupt handler is busy 

be it is called again with reason code indicating Data overrun * 
X 
witHabib waitial head as he 

EXECUTE_RECEIVED; 
CALL 

TEST 

J2 

A. 

MoW 

OR 

J2 

cip 

NE 

OW 
W 

OUT 

EXECUTE2: 
PUSH 
CAL 
Pop 
SI 

OW 
OW 

Aho 
OW 

LES 

OW 

CAtl 
CR 

CAL 

Ah 

CP 

crP 

JNE 

CAL 

OW 
iOW 
OUT 

EXECUTE 3: 
TEST 

J2 
AD 
OW 

CAtl 
J. 

EXECUTE 4: 
RET 

sEtiolor compleTE ; ACKEDLEDGE THE START OPERATION 

FB1st ATE, FRITE IN PROGRESS Is A RITE SEQUENCE In 
PROGRESS2 

EXECUTE 5 ; O, CONTINUE 

FBI STATE, NOT FIRITE IN PROGRESS ; YES THE RITE 
SEQUEcE Is No coPETE 

SI, FBA RECEIVE VECTOR ; PICK UP THE ADDRESS OF THE 
INTERRupt vectoR FOR THE AS 
Block RECEIVED 

SSI As the Ast Block RECEIVED ASSIGED 
To AN TERRUPT VECTOR 

ExcuTE4 ; NO, THE DATA AS DISCRRDED 

(SI). MESSAGE TYPE.HTSET scopTIONS IS THIS A SCREEh 
CAPSURE ESSAGE 

EXECUTE 2 ; d, Coltrue 

Dx,cci Ao PORT ; YEs, I DICATE SCREEN CAPTURE IS IN 
ALSCREEl CAPTURE ; PROGRESS 
X, Al 

S. 
FROC. If TERRUPTs PROCESS OTHER PENDING INTERRUPTS 
S. 

AH, REASO-1ESSAGE RECEIVED ; INDICATE ESSAGE RECEIVED 
Al,Si).ttESSAGEF LAGS ; PICK UP ESSAGE FLAGS 
Altif DATA TRU C ; ISOLATE THE DATA TRUICATED FLAG 
CX, tsI). EUFFER count ; PICK UP THE Uribe R OF BYTES 

N HE MESSAGE 
Dx,t SI). BuFFER ADOR Ess PICK UP THE ADDRESS OF THE 

NPUT BUFFER 

FBAPECEIVE VECTOR, o ; INDICATE THE MESSAGE As 
PROCESSEO 

Truff Ercouits ; PESET BUFFER COUNTERS 
it .2s flags, HFlius E ; It picATE MESSAGE EUFFER 

is USE 

INFORMAPPL cALL THE ITERRUPT HANDLER TO PROdES 
TE teSSAGE 

sI). HessAGE FLAGs, OT FIN_USE ; ISOICATE 1ESSAGE 
a UFFER IS AWAABE 

is I). Buff ERADDREssa, O ; IS THERE A MESSAGE BUFFER: 
EXECUTE 3 ; NO, CONTUE 
is I.MEssAGETYPE, HTSET scoPTIOFS WAS THIS A SCREE 

CAPTRE ESSAGE 
EXECUTE 3 No, co-Tue 

AIT FORPOLLACK WAIT FOR THE PREVIOUS POLL REQUEST 
s O BE AcKNOEDGEO 

Dx,COMMA DPORT ; A scREEN CAPTURE ESSAGE WAS JUST 
AL, scREEN CAPTURE COMPLETE PROCESSED AND THE BUFFER 
DX, Al IS AVAILABLE - ScREEN CAPTURE 

PROCESSING rust BE COMPLETE 

IsI).stATUs FLAGS, SF oveRRUN WAS MORE DATA RECEIVED 
HILE THE INTERRUPT HANDLER AS 

BUSY? 
EXECUTE 4 No contiUE 
ISI). STATUs FLAGs, NOT sf overRUN ; YES, INFORM THE USER 
AH, REASON DATA OVERRUN ; INDICATE DATA loST 
I FORMAPPL cAll THE INTERRUPT HALER AGAIN 
ExEcuTE3 ; TEST FOR OVERRUN AGAIt 

; Process other PENDING TERR.JPTS 
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ExEcuTE 5: 
TEST FBA stATE, FREAD IN PROGRESS ; IS A READ SEQUINCE It 

PROGREss? 
EXECUTE 4 No, IGNORE THE EXECUTE 

OR FBA PENDINGOP, FEXECUTE ; YES, INDICATE EXECUTE HAS 
RECEIVE 

AN FBASTATE, NOT FREADIN PROGRESS ; THE READ St. Guer CE IS 
s NO COPETE 

RE PRocess other PENING INTERUPTs 

is a sat is a ha? a sp. sess - - - - - - - - r is a fix site n . . . by b : a of it ****** 

; : 
t 

s 
; 

Procedure Nanse: ABORTE RECEIVED 

Function: To process a Start Cperation ccrr ind frer, the 3274 
which indictes Abort Transmission 

Input: 

FREAD IN PROGRESS = 1 if a message is being sent to the 3274 
FRITE IN PROGRESS = 1 if a message is being received from 

the 327& 
address of interrupt Wector for Tessage 
being received from the 3274 

RECEIVE VECTOR 

Output: 

If a message is being sent to the 3274 
FABORTE = 1 
F READ IN PROGRESS = 0 

If a message is being received from the 3274: 
FWRITE IN PROGRESS = 0 
interrupt Wector data counts are reset 

six x . . . . saxx xxx xxx xxx xxx xx xxx xxx x + 4 + 4 x N********* 

ABORTE RECEIVED: 
CAL sENO OPCOMPLETE ; ACKNOLEDGE THE START OP 

TST FBA stATE, FRITE-PROGRESS ; Is A RITE SEQUENCE IN 
PROGRESS 

U2 ABORT.E.1 ; 20 conTINUE 

AO FBAst ATE NOT FRITE IN FROGRESS ; YES, CANCEL THE 
; RE SEGUE CE 

MOV sI, FBA RECEIVE vectoR ; PICK UP THE ADDRESS OF THE 
; IERRUPT vector FOR THE LAST Bloc 

Rect WED 
cALL RESET_BUFFER cours : RESET THE BUFFER COUNTERS 
RET ; PROCESS OTHER PENDING INTERRUPTS 

ABOR TE : Test FBA sTATE, FREADI-PROGRESS i IS A READ SEQUENCE IN 
i PROGRESS 

J2 AsORE 2 ; no, Gore the ABORT RASMISSION 

OR FBA PEDI-sop, FABORTE ; YES, INDICATE ABORT 
tRAesission RECEIVEO 

AU FBA state, not FREADIN PROGRESS ; THE READ SEQUENCE 
has to be rest ARTED 

ABORTE2: RE PRocess other Peotis ITERRUPTS 

*** * * * * * * * * * * * * r - - - d . . . . . . . . . . . . . . . . . . . . . . . 

Procedure Name: ABOR riv_RECEIVED 
Furston: To process E start Operation command frcn the 74 

...hich indic stes Abort To last verify 
Input: 

FREAD-I-PROGRESS - ) if is message is being sent to the 3274 
f-rTE-IPROGRESS if is message is being received from 

the 374 
RECEIVEVECTOR = address of interrupt vector for message 

being received from the 3274 

Output: 

If a message is being sent to the 3274 
FABCRT v = i 

If a message is being received from the 3274: 
all data received since receiving the last start operation 

Corrland indicating Verify is discarded 
****** **** Hexx-x-xx-xx-xx-xxx xxxx xxxx xxxx xxxx xx 
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ABORT. V. RECEIVED: 
CALL 

TEST 

J2 

row 

row 
How 

TEST 

Z 
AD 

Ret 

ABORT.W.) : 
Test 

OR 

AND 

ABORTV 2: 
RE 

SEND OPCOMPLETE ; ACKNOLEDGE THE START OP 

FBASTATE, FRITE IN PROGRESS ; Is A RITE SEQUENCE It 
PROGRESS 

ABORT. Vl ; O CONSUE 

SI, FBA RECEIVE vectoR ; PIcic UP THE ADDRCES OF THE 
NERRupt vector For the LAST Block 

RECEIVE 
Ax, tsI.vERIFY count ; set THE Nurse R OF Frt ES RECEIVED 
isI.BUFFER court, Ax ; To THE rufiber of VERIFIED BYTES 

(sI). EssAGEFLAGs, MFlve RIFY TRUC ; AS THE LAST VERIFY 
PAST THE EID of THE EUFFER 

ABDRTV 2 ; YES THE DATA IS STI RUCATED 
tSI). EssaGEF LAGs, or MF DATA TRUNC NO, THE VERIFIED 

DATA All FTS I THE EUFFER 
; Process other peoIs ITERRUPTS 

FBA STATE, FREADIN FROGRESS ; Is A READ SE QUEtcE IN 
s PROGRESS 

AEORTV 2 O, IGORE THE As CRT to LAST werFY 

FBAPEIDIEGOP, FABORT v i y Es, INDICATE AECRT TO AST 
VERIFY RECEIVE - The ESSAGE I 

s BE RETRASITEo 
FBA STATE, JOT. F. READ IN PROGRESS ; THE READ SECUENCE 

HAS to E RESTAREO 

PROCESS oTER PEDG IERUPTS 

it t t + v ), p r s p in of k - why its it be - is why has a or - r h > x x new 

If a message is being sent to the 327 

i 

i. Procedure Name: ERROR RECEIVED 
; 
i Function: To process a Start Operation command from the 3274 
k bhich indicates Error 

;B 
* Input: 

FREADIF PROGRESS = 1 if a message is being scrt to the 3274 t 

; Output: 
; 

FERROR = 1 
; 
beats assis - assis-s-s-sixth-- Nate ---if-Est 

ERROR RECEIVED: 
cAll 

test 

JZ 

OR 
A. 

ERROR1: 
RE 

sEND OPCOMPLETE ; ACKNOWLEDGE THE START OP 

FBASTATE, FREAD IN PROGRESS ; Is A READ SEQUENCE IN 
PROGRESS 

ERROR1 No snoRE THE ERROR 

FBAPExor Gop, FERROR ; YES, I-OICATE ERROR RECEIVED 
FBASTATE-DT FREADIN PROGRESS ; THE READ SEQUENCE Is 

COPLEE 

; PRocess other PEDIng Inter RUPTS 

3 Ep a as . . . . . . . . . . . . . . . . . . . . . . . . . . what that is in Mt. 

is Procradure Name: VERIFY RECEIVED 

it function: To process a start operation command from the 374 
3. Lihich indicates verify 

; it 
it. Input: 

; FRITE-I-PROGRESS = 1 if a message is being received front 
the 3274 

;3 RECEIVEVECTOR = address of interrupt Vector for message 
s being received from the 3274 

st Output: 
i 
; : If a message is being received from the 3274: 
k the current data count is saved for use during a subsequent 

Abort To last Verify 

state-tax-extax fix axia XX-XX at a tax ax ba- exit x x : x- 3-D Exxx xx + xx + i kak 
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VERIFY RECEIVED: 

JZ weRIFY1 No conISE 
OR (SI).HEssAGE FLAGS, HF veRIFY-TRUNC ; YES, INDICATE THE 

VERIFED DATA As TrucAE) 

VERIFY 1: 
RET PROCESS OTER PEOIG ERRUPTS 

is was s. six sex is a - - - - - - - - - - - - - - Y - with his x x * r * is "***** 

s 
s 
* 

at 

k 

s 
is as . . . . . . .xxxx-xx-x 4 x xxx xxx xxx xxx x . . . . . ex*********** 

CA sENOOP COMPLETE ; ACKNOLEDGE THE START OP 

TEST FBA staTE, FRITE IN PROGRESS ; Is A RITE SEQUENCE IN 
PROGRESS 

J VERIFY. no, Gore the WERIFY co:A.No 

OW sIFBA RECEIVE VECTOR ; PICK UP THE ADDRESS OF THE 
TERRUP wector FOR THE LAST BOCK 

RECEIVE 
OW Ax, tsI). BUFFER COUNT SAVE HE Nur BER OF VERIFIED 
OW sI). VERIFY count, Ax At BYTES 
TEST SI). MESSAGEF LAGS, iF DATA TI-UC ; AS THE DATA 

RUCATE 

Procedure Name: AIT FOR POLACK 
Function: To wait for the previous poll request to be acknowledged 

by the 3274 

Input: None 

Output: 

All sind ox are unpredictable 

AIT FOR POLLACK PROC NEAR 
how Dx, status PoRT AIT UNTIL THE ADAPTER STATUS 
N Al DX INOIcAtes HAT A Poll REQUEST IS 

TEST ALSTPoll. AcTIVE NOT PENDING 
h2 WAIT FOR POLACK 
Ret ; Return TO CALLER 

WAIT FOR POLLACK ENDP 
is six as a as Ex-xx-xx-xx-xx-x-xxx xxx xxxx xx-xxx is *********** 

k 
he 
f 

d 

; : 

; : 

Procedure Name: SENOOPCO1PLETE 
Function: To send an operation Corpletic reply to the 5274 

Input: None 

Output: 

AL and DX are unpredictable 

six saxxxx xxxx xxxx xxxxx xxx xxxx xxx xi -- he k + 3 + 4 x * *************** 

SEND OPCOMPLETE PROC NEAR 
CALL AIT FORPoLLACK AIT FOR THE FREVIOUS POLL REQUEST 

TO BE ACKEDGED 
OW Dx,co-AND-PORT ; set D OP cor iPLETE TO THE 3.278/.3279 
OW A, op corpLETE ; AAPER 

OUT DX, Al 
RET ; RETUrn to caller 

SEND OFCOMPLETE ENDP 

as a six xx was 34& w x - - - - - - a was in his bash Kx i tiki ship was r * * * * * * * * 

i 
b 

; M. 
; : 
k 

k 
X 

; he 
k 
be 

Procedure Name: It IFORMAPPL 

Function: To call a user supplied interrupt handler 

Input: 

SI address of interrupt vector 

Output: 

All registers other than DS and SI are unpredictsble 

is a xxxxx xxxx xxx xxxx-xx-x-xx-x-xx-x-xx-x-x is a kakk at a K 

INFORAPPL PROC NEAR 
cm ORD PTR isII.INTERRUPT VECTOR2, o i IS THERE AN 

InterRUPT HAER SPECIFIED2 
2 INFORM APPll No, RETURN TO CALLER 
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98 
OR ISI). STATus FLAGS, SF PROCESSING ; INDICATE THE INTERRUPT 

s HANDLER IS USY 

PUSH DS ; cAll the USER's INTERRUPT HANDLER 
PUS s 
CAt SI). INTERRUPT VECTOR 
POP SI 
Pop DS 

AND SI). STATUs FLAGS,Not SF PROCESSING ; INDICATE THE 
INERRUPT had litr Is NOT BUSY 

INFORAPPL: 
RET RETURN To cAller 

IFORMAPPL ENOP 

if r * r * * * r * r in rp y h psy saw as a 3 x sets - - - - - 
t 
* Procedure Flame: RESET BUFFER COUNTs 
it function: to resct the receive data counts and status fless it 
; : an interrupt Wector 

Input: 
s 
AE S address of interrupt Wector 

Output: one 

the best-4 Essexx-xx-aa-na-bha-feat ww.3 

RESET_BUFFER cours PROC NEAR 
PUSH AX 
XOR AXAX set countERs to ZERO 
OW tSI). BuFFERCOUNT, Ax ; RESET NUMBER OF BYTES RECsIVED 
oW is . VERIFY COUNT, Ax ; RESET NUriBER OF BYTES ver, IFIED 
OW (SI). MESSAGEF LAGs, O ; RESET EssaGE FLAGs 
Pop AX 
RE ; RETURN to cAller 

RESET_BUFFER counts ENDP 

MDSP SOP ENDP 

SUBTTL Process a 3278/5279 Attachment function request 

its kiss - - - - - as . . . . . . sax si b xxx be the fate at xx sh r r * * * r * * 

; Procedure is me: NOSPAPI 

e Function: To process a 3278/.3279 Attachment function recriest 
s 
is Input: 

AH function code 

output: 

CF = D if function was processed successfully 
if function failed 

;: 
;34 A = return code if function failed 

six-xxx x . . . . . . . . . . . . . p. x X x Xxx-kwek-k-k-k-k-k-k-k- * * - 4. 

NDsrAPI PROC FAR 

NCLUE NISPAPIAS 

is a six sex is a text -------------K-K-1 4 x 4 x 4************* 

s Process A 3278/.3279 Attachment function Request 

a sex exis six swat was a a - x - kt is * * A & b & is . . . 

ALO HARDARE hite RRUPTS SI 
PUSH Ex ; SAVE ALL REGISTERS EXCEPT AX 
PUS CX 
PUS DX 
PUSH S. 
PuSH DI 
PUSH DS 
PUSH ES 

SAVE INPUT PARAMETER IN IX MOW BX,DS 

MoW SI, BIOSDATA Establish ADDRESSABILITY TO OF AREA 
OW DSSI 

PUSH AX 
OW Al Ah USE THE FUNCTION CODE I4 (AH) TO ROUTE 

SAt All control to THE PROPER PRCSESSIG 



lso 
55 

ls6 
s 
58 
S9 
so 
6. 
62 
s 

lso 
l65 

66 
7 

68 
69 
70 
7 
72 
73 
74 
75 

17s 
77 
78 
79 
8 
8) 
82 

less 
84 
85 
86 
187 
88 

189 
9 
9 
92 

19 
94 
95 
9s 
97 
98 
99 
200 
20 
2O2 
l2O3 
204 
205 
26 
207 
l2O3 
209 
210 

122 
12s 
214 
25 
26 
127 
28 
219 
220 
22 
22 
223 
24 
22s 
225 
227 
228 
229 
23 
23 
1232 
233 
234 
235 
23 
237 
238 
239 
240 
24 
242 
is 

34 & 

C2Es 
CE 
2Es 
(2Ec 
CED 
2EF 
OFl 

99 
98 
as FO 
D 4 9 

58 
72 9 
BO Ol 
EB A 90 

932D 
O367 
4.38 
434 
44 

04C. 
062B 
0868 
SSS 
OSE 

F OD14 

0308 2E: FF All o2F4 R 

s 
Sl 

C32 

0.34 
Oil & 

s 
OS 5 
o, 7 
CSB 
ols 

s 

38 
O3C 
3E 
520 

052 
os2 
0327 
O32B 
OS2s 

32 

F9 
EB out 90 

Fs 
32 CO 

07 
F 

5F 
5E 
SA 
59 
5B 

8s. Ec 
72 07 
So 65 06 FE 
E. d5 90 

80 CE 06 Ol 

so 

CF 

4,641,262 

B 
tow 
crp 
POP 
JB 
OW 
MP 

SAX RouTINE 
AX, BIOS JP TABLE LENGTH 
AX 
EIDS ROUTE WALI) Function code 
AL, RCINVALID FUNC INVALID FUNCTION CODE 
BIOSERROR 

BIOS JP TABLE LABEL IORD 
O 
D 
Os 
ON 
o 
O 

d 

SET toot 
SENO KEYSTROKES 
SETINTERRUPT VECTOR 
RESET INTERRUPT vector 
SET BUFFERADDRESS 
SERDESSAGE 
CANCEli ESSAGE 
ODIFYXLATIN 
ODIFY xLATOUT 
GUERY KEYBOARD IDENTIFIER 

BIOS-JP TABLE LENGTH EQU S-Bios JHP TABLE 
BIOS ROUTE: 

Up BIOS JP TABLESI) 

he he w w b be a di Na saw by fix in the pilot Ph he r s h > 

is Procedure Name: SIOS ERROR 
function: to return to the caller with an error code in Al 

; if 
Input: 

A ) 

is output: 

be cF 
; : (AL) 

error code 

error code 

y 

3. 

: 

s 

8 

s 

s 

BIOs ERROR: 
STC 

P 

INDIATE AN ERROR HAS OCCURRED 
BIos RETURN Return to cALLER 

as a was a xx was was six-tes as a was 4-6-63- 6d-like this fate t 

is Procedure Name: BIOS EXIT 
is Function: To return to the caller indicating the function has 

completed successfully 

st Input: None 

; : Output: 
a 

CF 
(AL) - O 

Natases it was ex exist at Naxx xxx-x-xx-xx-Ha-et-to-base-a-FEA-64 belx b% the 

BIOS EXIT : 
CLC 
XOR 

Bros. RETURN: 
Pop 
Pop 
Pop 
POP 
PCP 
Pop 
Pop 

PUsh 
OW 
JC 
AO 
JP 

BIOS RETURN1 : 
OR 

BIOS RETURN 2: 
pop 

IRET 

IDICATE successFU COPLETION 
As Al 

ES RESORE REGISTERS 
S 
D 
s 
ox 
cx 
BX 

s 

BP set the cARRY FAs. In the STAC 
BPSp so THE USER CAN TEST THE CARR FLAG 
BIOS RETURN1 s to SEE IF THE OPERATION SUCCEEDED 
BYTE PR BP 6 JoFEH 
BIOS RETURN 2 

BYE PR BP46), OH 

BP 

REUR O CAER 



2.45 
1248 
1247 
248 
249 
lso 
35 
1252 
1253 
25 
1255 
256 
1257 
125s 
1259 
260 
26 
262 
26s 
264 
265 
288 
27 
268 
269 
270 
27 
272 
27s 
274 
275 
27s 
277 
278 
279 
1280 
128 
1282 
283 
1284 
285 
88 

287 
288 
289 
290 
29 
392 
29s 
294 
95 
298 
297 
298 
299 
300 
3d 
1302 
303 
304 
305 

13D 
3D7 
308 
l,09 
1310 
31 
52 
313 
1314 
35 

S 7 
38 
39 
320 
32 
522 
33 
24 

13 as 
328 
327 
328 
329 
530 
33 
332 
333 
334 
33s 
336 
337 

O32D 
032 
32F 
O33 
Os34 
D334 
0336 
03:58 
333 
338 

O33D 
O3SF 

2 
O342 
Osca 
Oc 
O349 

O352 
O352 
O355 
0.357 

358 

35A 

35A 

cssif 
O352 
O64 

O355 

OA 
7s 
Es 

FE 
75 
EB 

FE 
75 
EB 

FE 
75 
EB 

Bo 
Es 

80 

BA 
BO 
EE 

EB 

o 

BA 
BO 
EE 

101 

c 
o 
A 90 

3. 
7. 90 

O2 
CO 

OE oooo R. Bo 

87 

26 000 R F 

SEs 
oE 

Es AA 

4,641,262 
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* * * a wba risk or r a spp. a sha b. p. 4) was had a was was w x - b. p. xx j p r s h m rw a w w w bik sh 

** Procedure Name: SETriDoE 
i" function: To change the mode of the display snd/or keytoi.rd 
; : Input: 
; he 

All 
A 
(A) at 2 
A 

it Output: None 
s 

- switch to host computer mode 
- switch to personal corputer rode 
- display host computer screen image 
- display personal computer screen image 

a has a 

SETMODE: 
OR 
NZ 
P 

SET MODE : 
Ec 

JNZ 
MP 

SET MODE.2: 
EC 
NZ 
P 

SETODE3: 
EC 

2. 
hip 

SET ODE 4: 
OW 
JP 

ALAL Is too o? 
SETIODE) No co-TINUE 
SETHODE TO Host ; YES, SITCH TO HosT COMPUTER DDE 
A. is to E = ? 
SETODE 2 NO, co-TUE 
SETODE. To PC ; YES, switch TD PERSONAL COMPUTER ODE 

Al is node - 22 
SETIODE3 NO, CONTINUE 
SETrooE DISPLAY_HosT YEs, SITCH DISPLAY TO HOST iODE 
AL is riod = 32 
SET MOOE4 NO continue 
SET too EDISPLAYPC ; YES, SITCH DISPLAY TO FC ODE 

AL, RCINVALID MODE ; INDICATE i ! VALID PODE VALUE 
BIOSERROR 

PUT HE KEYBOARD Au DisPAY NO HOST COPUTER ODE 
THE 32783.279 SPLAY NLL shot HE SCREE, IAGE FRO THE 

3274/3276 CONTROL UN 
AL KEYSROKES II BE ROUTED TO THE 327/3279 SPLAY 

SET tooe. To HosT: 
OR TERI MODE, THDST INDICATE TERMIJAL Iri HOST 10DE 

PUT THE DISPLAY INTO HOST COPUTER ODE 
The 3278/.3279 ISPLAY L. SHO. The ScREE 1AGE FROF HE 

27,327 COR. U. 

SETHODE DISPLAY_HOST: 
OW 
OW 
OUT 

Up 

DX CD 82.55 Sitch the DISPLAY to Host ODE 
AL, HOST HODE 
DX Al 

BIOS EXIT ; RETURN to cAER 

PU TE KEYBOARD A DISPLAY No PERSONAL COMPUTER CE 
THE 3278/.279 ISPLAY L. SHO HE SREE A.G.E FRO t-E 

PERSONAL coPUER 
ALL KEYSTROKES Ill BE ROUTED TO the PERSONA coPUTER 

SETHODE TOPC 

A. TER roDE, NOT THOST INDICATE TERMINAL Is I, PC MODE 

PUT THE DISPLAY INTO PERSONAL COMPUTER ODE 
HE 3278ws279 splAY Il So the SCREEN IAGE FRO HE 
PERSONA coPureR 

SET COE DISPLAYPC: 
OW 
OW 
OUT 

MP 

Y chricss. SCH THE DISPLAY FEs chal 
., F.C. c. COMPUTE ODE 

DX Al 

BIOS EXIT RETURN to cALER 

is 3x WKY's X X X ss K - 8 & 1 - 4 is 3 X 4 YsA Y X at a 3 & 4 x 8 & b > is ex with x d 
be 

Procedure 

; Function: 

Input: 

B:DX st 
CX) st 

; 

Name: SEND KEYSTROKES 

To send a series of keystrokes to the 5275/3279 

address of encoded keystrokes 
number of encoded keystrokes 

it Output: None 

Exxx xxxx xxxx xxx-xx-xx-xx-xx-xx-xx-xx-x-xxx is WWW-8 he 4 x x x - the Xx is *** 



s 
339 
40 
34 
342 
S&S 
3&4 
45 
46 
47 
348 
349 
5) 
s 

352 
353 
3S4 
355 
356 
1357 
1558 
359 
360 
SS 
362 
S63 
S64 
365 
366 
S87 
368 
89 
370 
s 
572 
373 
S74; 
37s 
375 
377 
37 
379 
330 
38 
382 
383 
384 
385 
386 

7 
368 
89 
390 
39 
392 
395 
1394 
1395 
396 
397 
398 
399 
AOO 
140 
402 
cois 
404 
AOS 
1406 
47 
dos 
409 
4 

1 
42 
4 3 
4 a 
als 
46 
1417 
48 
9 

420 
42 
422 
423 
424 
4.25 
426 
427 
428 
429 
43 
4s 
4.32 

37 
O367 
36C 

0SE 

037 

373 
373 

O382 

0385 

D397 
D397 

39A 

SAF 
03B 

Oss 
O38 

disc 

OSCs 
O3CC 
O3CE 
so 

oS3 

F. 
75 

72 

Es 

E. 

&E 
3B 
26 : 
C 
74 

3C 
75 
so 
75 

Es 
3C 
75 
s 
74 

B 
80 

74 
Bo 

EB 

BO 
S0 

74 
so 

5. 
52 

E 
84 
BO 
BA 
OE 

103 

06 0000 R 2 
09 

ODoo E 

C. 

88 
5. 

68A 
FE 

DO 
Es 
3E dosc R to 
25 

Odo E 

A69 
FE 

O 
CD 
3E OOSC R too 
C4 

O 
3E OSC R Co 

BD 
OD 

OA 
3E 005c R co 

O 
de 

AC 

o2 
o 
4 R 

SEND KEYSTROKES: 
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TEST FBAs TATE, FENABLED Is THE FEATURE Bus EABLED: 
NZ SENO KEYSTROKEs 3 YES, INSURE KEYSTROKES ARE RECEIVE 

CAL SENDENCODED KEYSTROKES TO-3278 ; DECODE AND SEND 
KEYstroKES 

JC sEJo KEYSTROKEs 2 ; INVALID KEYSTROKE ENCODING 

SENO KEYSTROKES : 
JP BIOS EXIT KEYstrokeS ERE WAto 

SEND KEYST ROKEs 2: 
y1 BIOSERROR KEYst ROKES ERE It VALID 

SENDKEYSTROKEs 3: MoW ESBX FIND THE FIRST ECOBED KEYSTROKE 
OW SX 
MOW All ES: ISI 
chip A 88H ; Is IT THE RESET KEY? 
E sENDKEYSTROKEs 4 ; YEs, RESET SHOULD UNLOCK THE 

KEYBOARD IF i IS Locked 

CAL QUERY_KBDSTATE GET CURRENT KEYBOARD STATE 

PUSH X 
OW cx, DELAY looris ; AIT FOR 100 t (ILLISECOi OS 
LDOP S 
Pop cx 

chip Al, RC tok IAS QUERY ACCEPTED BY THE 327 
JNE sENDKEYst RoKEs a ; No, INFORM USER OF THE PROBLEri 
CP KBD STATE, OOH YES, Is KEYBOARD ULOCKE03 
NE SENO KEYSTROKES5 ; NO, KEYBOARD IS LOCKED 

SEDKEYsTROKES4: 
CA SED EricODEDKEYSTROKES. To 3278 ; DECODE AND SEED 

KEYSROKES 
JC SE-D KEYSTROKEs 2 ; INVALID KEYSTF OKE ENCOOING 

OW cx,DELAY looris/10 ; WAIT FOR O IIILLISECONDS 
LOOP s 

CAll QUERYKBD STATE ; GET HE KEYBOARJ STATE 
cip All RC OK As query Accep Ed BY 32743 

E sEND KEYSTROKEs 2 ; No, INFOR USER OF THE PROBLEri 
cip KBD STATE, OOH is the KEYBOAR IHIBITED2 
E SEND KEYSTROKES YES, RETURN TO CALLER 

ow ALRC AIDSET i INDICATE AID IS NO PEt3OI 2G 
CP KeosTATE, ocoh Is THE KEYBOARD I-HIBITED BECAUSE of 

AN Atto TERRUPT2 
JE sENDKEYSTROKEs 2 ; YEs, RETURN TO CALLER 
OW Al, RCESSAGE LOST Jo, I DICATE PART OF THE ESSAGE 

s As lost ourg RASISSION 
JMP sENDKEYsTROKEs 2 ; RETUR. To cALLER 

SEED KEYSTROKES5: 
roy 
Chip 

E 
MOW 

p 

AL.RcAIDPE, I 3 ; li ICATE AID IS PENDING ket state, cot ; Is TiE KEYBOARD ItihibiTED secuSE OF 
-- 5 A PREVIous ATTENTION It TERRUPT2 

st DKEystrcKES-2 ; YES RETURN TO CAER r 
AL, RCKE BOARD INHIBITED i 40 IDICATE KEYSOARC is 

IHIBITED FOR ANOTHER REASON 
sE4D KEYSTROKEs 2 ; RETURN TO CAER 

. . . . . . . . . . . . . . . . . . . . . . . . . x X x a? a 4 x s a fix frke it * * ********* 

k 
; 

; it 
d 

; 

Procedure name: Query KBD STATE 

Function: To get the current keyboard state from the 327% 
Input: one 

Output: 

Ah is unpredictsble 
(A) error code 
KBD STATE at current keyboard state 

as sixx xxx xxx-xx-x-xx-xx-xx xxxx sex it?'''“ 

QUERY_KBOSTATE PROC NEAR 

PUSH 
PUSH 

Push 
OW 
OW 
OW 
PUSH 

CX SAVE ORK REGISTERS 
DX 

DS 
AH, Funac stTI-T VECTOR ; INITIALIZE QUERY KEYBOAR) 
Al, vector quERYKBD STATE ; STATE ITERRUPT VECTOR 
Dx, OFFSET QUERY STATE IN THAND 
CS 



3 
lase 
435 

s 
as 
4ss 
49 
4&O 
ae 
442 
4s 
a 
4s 

446 
7 

448 
a 9 
aso 
45 
52 

As 
4s. 
ass 
As 
&s 
Ass 
as 
as 
is 
s2 
as 

d 
4S5 
66 

4. 
4. 
As 
47. 
Af 

2 
as 

f 
s 

476 
47 
68 

s 
48 
as 
482 
18s 
84 

less 
less 
48 
8 

as 
90 

49 
92 
sas 

4.94 
49s 
98. 
97 

498 
499 
so 
so 
52 
so 
50& 
sos 
so 
ls 
508 

is 9 
so 
s 
1s2 
53 
54 
55 
5, 
57 
s 
59 

52 

oSD4 
35 
3D7 

so 
to A 

C 
3EO 
3E3 

sEA 
Ec 
SEE 
f 

OSF5 
sf7 

4. 

43 
04:03 

dos 
of 
O4 D9 

As 
O 
o&E 
O&OF 

a 
OA 

3 

s 
4. A 

F 
426 
42 
& 29 

O33 

B4 
3. 
B 
39 

s 

so 
B's 
d 
d 

72 

f 
Fs 

AD 

B 

o 

8. 
5A 
59 
C3 

s 
E 

CS 
8 

A. 
CS 
8 

A. 
s 

80 

105 

so 

O 
Os 

disc R 
o 
s 

OE oo R 0 

5 
s 

doo 
Os 

s 
A 

is odo R. 
F9 

toos 

s 
s 

so 

- - - - 
B 

o, coso R to 
FC Ol 
of 
o, OOS R 
FC 2. 
OS 
to dos R 7 

26 too R EF 

4, 

pop 
t 
s 

W 
Oy 
EA 
Ow 
NT 

R 

OW 
W 

1W 
EA 
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DS 
NDSPINT CODE 
s 

AH, Fulic set BuffeRADDRESS ; INITIALIZE QUERY EYsARD 
Al, vector cut RY_xbost ATE ; STATE INPUT BUFFER ADRESS 
DX, KBD STATE 
cx 
Os, PINT CODE 

FB, STATE, FGUERY IN PROGRESS i INDICATE QUERY KEYoAR 
SATE Is N PROGRESS 

AH, Fusc sent MEssaGE senD THE Dury QUERY KEYBOARD 
At WECTOsquERY_KBD STATE i ESSAGE to E s274 
X 

px, QUERYE STATESG 
D5PIFTCOOE 

Gus RY_{scistATE_2 ; ERROR hile SENDING ESSAGE 

GUERY KBD STATE : 
TEST 

roy 

FBA state, FGUERY IN PROGRESS ; AIT FOR QUERY REPLY 
QUERYisrst ATE-1 ; TO BE RECEIVED 

Al Gi ERYRC SET UP return coe For CALLER 

QUERYKBD STATE_2: 
OW 

y 
now 
I 

W 
POP 

P 
RET 

C Al. save EUR code 

AH, FNCRESETI-TVECTOR RESET QUERY KEYBOARD 
AL, victor GUERYKBDsrATE ; STATE IHTERRUPT VECTOR 
Nos PINT CODE 

All RESTORE RETE COE 
Dx RESORE ORX REGISTERS 
CX 

RETRN TO CALLER 

QUERY KBD STATE EIDP 

a x is is is a b. at . . . . . . . . a a is a ss a say be giri is a set r * * 

Procedure Nare: QUERY STATEINThi AND 

Function: To process a Guery Keyboard State reply interrupt 

Iriput: 

A reason interrupt handler bias entered 

Output: 

QUERY_RC 
KSD STAT 

st return tode 
E = eurrent keyboard state 

; : . . . . . . . . . . . . . . . . . . . . . . . . . . . he has at a teeth 

QUERY STATE IN THAND PROC FAR 
OW 
ow 

V 
Cip 

E. 
w 

cip 
E 
tow 

sxoSDAT ESTABLISH ADDRESSABILITY O DATA AREA 
SX 

QUERY_RC, RC OK ; set UP RETURN CODE 
AH, REASON EssaGERECEIVED i IS THIS THE REPLY2 
QUERYst ATE IT HAND 1 YES, RETURN TO CALLER 
quERYRc, RCPo-ERON_REs ET ; no, SEE HAT It Is 
AH, REAsOF PolyER_of_RESET ; Is THIS A POWER ON RESET: 
QUERY state INT HA-D1 ; YES, RETURN TO CALLER 
QUERYRic, Rc protocol violation ; no, SOME OTHER ERROR 

GUERY 3TATEINT HAI D : 

Ef 

FBAsTATE, JOT F_quERY IN PROGRESS INDICATE QUERY so 
SAt REY As RECEIVED 

RETUR to sIOS 

QueRYSTATENTHAND ENDP 

C E SAP2AS 

st eit *- : * : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
s 

; 
; : 
s 

Procedure 

Furiction: 

Input: 

At t 

Output: 

Name: RESETITERRUPT VECTOR 

to reset is 37.79 A richment inter-fict wector 

interrupt vector code 



Sas 
527 
528 
529 
530 
1531 
s32 
533 
534 
535 
S6 
537 
538 
539 
SCO 
54 
1542 
1543 
1544 
545 
54s 
587 
548 
59 
550 
15S 
1552 
1553 
1554 
555 

1s56. 
557 
1558 
559 
560 
SS 
52 
53 
se 

lss5. 
iss 
1567 
568 
589 
SO 
57 
572 
1573 
574 
S5 
576 

578 
579 
so 
sal 
582 
s33 
584 
585 
55 
S37 
58 
589 
590 
59 
592 
593 
59 
595 
1596 
597 
58 
1599 
st 

lso 
62 
C3 

604 
65 
is 06 
07 

1608 
19 
610 
6 
62 
613 

65 
ls 6 
167 

8 
1619 

458 
4.38 
O4SB 
043) 
O440 

060 

O44 
04:43 

04 4s 
48 

das 

O45 
04.53 

O455 

bass 
45B 
so 

04.5E 
O43 

65 
as 
69 

des 
O47 

48 
48 

S3 
33 

FA 

89 
89 

Fs 

03 
74 

EA 
BO 
EE 
80 
EB 

8B 
Os 
B 

75 

BA 
BO 
EE 
80 

Es 

107 

O664 R 
s 

O300 R 

1s 
SD 02 

45 & OOOO 
45 des OOOO 

B 
O 

8E. 
O) 

OE odoo R O2 

6 ol R 
6 O22 R 

SS R 
E 

29A R 

OSE4. 
OC 

26 DOOD R FD 

3. R 

0664 R 

0487 7s os 
489 E9 30D R 
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k BX and DX F O 

six saxxx xxxx xxx xxx xxxx xxxx xxxx xx-xx-xx-x s h eith 

RESET INTERRUPT VECTOR: 
XOR 
XOR 

BXBX SET INTERRUPT HAZOLER ADDRESS TO ZERO 
XOX 

;He was a six as a that he hit the distre 

it Procedure Name: SETINTERRUPT VECTOR 
Function: to set a 32783.279 Attachment interrupt vector 

; he 
st Input: 
; 

A st 

it Output: hione 

interrupt vector code 
; BX:DX = address of interrupt handler 

ps: x was a sex iss, as was a saxa has bassassissist? of the st's 

SETINTERRUPT VECTOR: 
CAL 
UNC 
Uni 

SET VECTOR: 
Cl 

row 
1W 

OW 
how 

CAll 

OW 
MOW 
OLT 
OR 
JMP 

SET VECTOR2: 
OW 

OR 
R 
JZ 

CAll 

w 
OW 

Out 
AD 

SET VECTOR.4: 
JP 

Page 

FID VECTOR ; IDENTIFY :HICH WECTOR IS TO BE CHANGED 
SET VECTOR VECTOR as FOUD 
BIOSERROR ; ERROR - IVAID WECTOR AS SPECIFIED 

turn of F TERRUPTs so E ARE NOT 
s Surred HILE chAGItG THE WECTOR 

JORD PTR or J. In ERRUPT vecTORDX ; SAVE ADDRESS OF 
KORD PTR DI.I.TERRUPT VECTOR2, Bx ; I TERRUPT HAIDLER 

oRD PTR (DI ). BUFFERADDRESS, O ; CLEAR ADDRESS OF 
jor D PTR (DI ). AUFFERADDREss+2, D ; IFPUT EUFFER 

Allo! ITERRUPTS 40w 

BX,EX ; Is THERE A TERRUPT HAEr? 
SET VECTOR2 ; hio, HIs Is A RESET REQUEST 

AIT FORPOLLACK IT FOR THE PREVIOUS Poll REQUEST 
; TO BE ACKYOLEDGEd 

oxcDr. D. PoRT ; SIG All IPL COMPLETE TO THE 3274 
AL, PLCOPLETE 
DX AL 
FBAs, ATE, FEIABLED ; it locATE FEATURE EUS IS E-ABLED 
SHORT SET VECTOR4 PETUR- TO CALLER 

Dx, oATAXFERVECTOR.IFTERRUPT VECTOP42 i IS THERE STILL 
DX, SCREEN CAPTURE VECTOR.INTERRUPT VECTOR2 ; At ACTIVE 
Dx, RAPTEST vector. TERRUPT VECTOR.42 i INTERRUPT 
SET VECTOR4 ; H A DLER2 

; :o, is al. The FEATURE EUS ITERFACE 
AIT FOR POLLACK ; AIT FOR THE FREVIOUS FOLL REQUEST 

to a E ACKO-LEOSED 

t",cc:1A.D. PORT Is E a '379 AAC tit 
al, RESETIPL compleTE ; oPTIO: FEATURE EUS TER FACE 
DX, Al 
FBA STArE, NOT FENABLED INDICATE FEATURE BUS IS 

NOT EASED 

Bios EXIT ; RETURN to CALLER 

. . . . . . . . . . . . . . . . who b - r , b - is a b. p. x if it ex . . . k h best + r * * * * * 

Procedure Name: SETBUFFERADDRESS 
; : Function: to set an input cuffer is did ess 

; : Input: 

(A) = 
; : Bx:ox = 

interrupt vector code 
address of input buffer 

; Output: None 

six is ski has a sex is a It is ha-e- if the hit #3 - ********** 

SET BUFFERADDRESS: 
CAll 

NC 
P 

FIND VECTOR IDENTIFY WHICH INPUT BUFFER IS BEING 
SpecIFIED 

sET_BuFFER ADDRESS VALID IDENTIFIER 
BIOs ERROR ; ERROR - INVALID BUFFER IDENTIFIER 



1520 
2. 
22 
52s 
s24. 
625 
s26 
27 
628 
629 
isso 

s 
632 
633 
is34 
1635 
1655 
16s.7 
638 
1639 
840 
64 
642 
64s 
s& A 
64S 
as 

1647 
6 & 8 
A9 

650 
SS 
552. 
SS3 

1654 
155 
1856 
657 
58 
59 

660 
66 

les, 
665 
664 
665 
668 
lss 
63 
889 
670 
s 
672 
673 
674 
1675 
675 
77 

678 
6.79 
630 
68 
6s2 
6s 
SB 
685 
88 
87 

638 
689 
so 

69 
93. 
9s 

694 
is 95 
89 
97 

6 SS 
1699 
700 
foll 
702 
703 
74 
75 

O 
78 
709 
70 

l 
72 
73 

D 490 
O42 
0.494 

O497 
O497 
0499 
c) 498 
Oc. 9 

040 
0. As 
04, A5 
OAS 

Os, AC 

04B5 

OB 

406 
046 
D4D8 

85 

CB 
75 
BB 
SB 

FA 

89 
89 
s 

Es 

GE 
74 
&O 

75 

E8 

BA 
BO 
EE 

83 

75 
BO 
E9 

B 
75 

89 
89 
89 
8A 
A2 
89 

s 
80 

109 

to 02 

S5 04. 
so 
4) 08 
C2C R 

s 
DF 
D CE 4 

9. 

029A R 

OBEA 
04 

OS R 

64 R 
s 
03DD R 

7D 02 Do 

os 
s 
3DD R 

---- R 
C 

6 OOD2 
E OC) 

OE OOD5 
45 OE 
0.00E R 
3E 0.053 R 

08 Olo R did 
OE Oddo R 80 

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 
C 
C 

c 
C 

C 

C 
C 
C 

C 
C 

C 

c 

c 

t 

C 

C 
C 

C 

C 
C 

C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
c 
c 
C 
C 
C 
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SET BUFFERADDREss: 
crip ORD PT R DI). INTERRUPT VECTOR2, D ; IS THERE AN 

TERRUPT HALLER FOR THIS TYPE OF 
Put? 

NE SETBuFFERADDRESS_2 ; YES, CONTINUE 
OW AL, RCINVALID VECTOR 1 INDICATE INVALID BUFFER TYPE 
up BICSERROR 

SET BUFFERADDRESS 2: 
OR CXCX is this A ZERo LENGTH Buff R2 
JNZ SETBUFFERADDRESS3 NO, CONTINUE 
OW DXCX YES Assure No BuffeR AS SPECIFIED 
OW BXCX 

SET BUFFERADDRESS3: oISAs LE INTERRUPT's so E ARE NOT Cl S 
s distURBED HILE CHANGING the 

UFFER AORESS 

OW ORD PTR DI). BUFFERADDRESS, DX ; SAVE THE ADDRESS 
OW ORD PTR DI). Euf FERADDREss+2, Bx ; OF THE INPUT BUFFEF 
OV (DI). EUFFERLESTH, cx ; SAVE THE LENGTH OF THE BUFFER 

cAll REs ETEUFFER cou:Ts ; RESET THE RECEIVED DATA COUNTS 

ST ; Ald Inter Ru Prs to BE PRocesseo 

OR BXBX IS HERE A SUFFER 
JZ SET BUFFERADDRESS 4 ; NO, CONTINUE 
Chip tDI). EssRGETY FEHTSET scoPTIOS Is THIS THE SCREl 

CAPTRE BUFFER 
JNE SET BUFFERADDRESS 4 ; O, CONTIFIUE 

CA WAIT FORPOLLACK HAIT FOR THE PREVIOUs POLL REQUEST 
to BE AcKNOLEGE 

OW Dx,CottraHD-PORT ; YES, INDICATE SCREEN CAPTURE 
OW A, SCREEN CAPTURECOi PLETE ; FROCESSING IS COMPLETE 
UT X A. 

SET BUFFERADDRESS.4: 
P BIos EXIT RETUR. To cALER 

Page 

he he hit a pass of a sap a no sprwp it with is a swif x w w big n + xi 

is Procedure Name: SEND MESSAGE 
k 

is function: To serid a message to the 3274 via the iesture bus 
;: 

Input: 
t 

AL) interrupt vector code 
; : BX:OX = address of pressage 
; (CX) = length of Ressage t 

Output: None 
; 

4-west -------- - - - -the 

SEND MESSAGE: 
CALL FIND VECTOR IDENTIFY THE TYPE OF MESSAGE TO BE SEN 

C SEND MESSAGEO VALID MESSAGE TYPE 
UP BIOs ERROR ERROR - INVALID ESSAGE TYPE 

SEND MESSAGEo: 
chip WORD PTR (DI). INTERRUPTIVECTOR.42, O ; IS THERE AN 

INTERRUPT HANOER FOR THIS TYPE OF 
INPUT: 

NE SErb MESSAGE DO ; YES, CONTINUE 
ow AL, RCINVALID VECTOR ; INDICATE INVALID Buf FER TYPE 
P BIOSERROR 

SEND MESSAGE-oo: oR CXCX IS THE HESSAGE LENGT VALID? 
JNZ SElio MESSAGE ; YEs, continue 

OW ALRC PROTOCOL. VIOLATION NO, INVALID MESSAGE LENGTH 
Jip Bros. ERROR 

SEND MESSAGEl: 
ASSUME Es:FBABUFFER ESTABLISH ADDREssABILITY TO THE BUFFER 
OW AX, FRABUFFER ON THE FEATURE BUS ADAPTER 
OW ESAX 

OW FBA 15 SSAGE START, DX ; SAVE ADDRESS OF MESSAGE 
OW FEAESSAGE START+2, Bx 
OW FE ESSAGESIZE, CX ; SAVE LENGTH OF ESSAGE 
OW At DJ ). HESSAGETYPE ; SAVE MESSAGE TYPE 
OW FE AMESSAGE TYPE, AL 
OW FBASE to vecTOR, DI ; SAVE INTERRUPT VECTOR ADDRESS 

RESTART serio: 
1OW FeAFE:oISOP, o II. ICATE Jo OPERATIONS ARE PENDING 
OR FEA STATE, FREADPC-DING ; INDICATE READ IS PENDING 



74 
75 
176 
177 
718 
79 

1720 
72 
7. 
23 

72 
72S 
72 

1727 
1.78 
1729 
75 
75 
32 

1733 

E. 
736 
737 

1733 
1739 
7& 
74 
742 
74 
744 
75 

1746 
1747 
1748 
749 
75 
7s 
7s2 
1753 
754 

1755 
1756 
757 
758 
1759 

so 
7 
1752 
73 
174 

s 
766 
77 
758 
1769 
1770 
1771 
772 
773 
774 
775 
77 
77 
778 
f7 9 
ad 

17s. 
1782 
1783 
74 
7as 
755 
B7 

1788 
1789 
1790 

7. 9 
1792 
793 
794 
95 

796 
1797 
79 

1799 
so 
3. 
82 
80 
804 
Bos 
Ob 

OSO4 

Oso 
so 

05 
0.515 
0519 
05 
052 

OsA6 
OsA6 
OSA6 

OSAB 

05AD 

111 

BA 34 
BO OS 
EE 

8B 6 0002 R 
89 6 0008 R 
88 16 OOD R 
89 6 docAR 
88 OE too R 
89 to oboc R 

E8 OSA R 

26: Cs dis Oo3 R so 

88 OE odoc R 

8 F9 of 
76 O.3 
B9 OFC 

29 OE odoc R 
75 os 
26: 80 E God3 R 4 

86 E9 
26: 89 of coco R 
A0 Oc OE R 
26: A2 Oola R 
86 E9 

8c ob. 
C5 36 Coos R. 
26, 8 SE 04 R 
FC 

Bo O2 
EE 

Fs O6 Ooo R 08 

74 
83 3E doc R to 
7s CA 

80 26 Odo R 3F 
BO OB 
E9 30 R 

F6 06 Oool 2 

75 d8 

26 : CS Ds doc R to 
Ea. 90 

80 26 OOOO R 7F 

E9 OS R 

BO 3E too R do 

74 F9 

F6 0 OOO R 40 
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CAll 

OW 
MoW 
out 

RESTARTSEND2: 
OW 
OW 
OW 
oW 
OW 
OW 

CA 

now 

SEND Essa GE2: 
r 

crP 
JNA 
OW 

sEND1ESSAGE 3: 
SUB 

Z 
R 

SEND MESSAGE.-4: 
XCHG 
OW 
MoW 
OW 

XCHS 

OW 
BS 
EA 

CLO 
REP 
OW 
OW 

CA 

OW 
MoW 
UT 

ES 

J2 
clip 
JNZ 

A. 
Oy 
JMP 

SED1ESSAGE 5: 
C All 

TEST 

2 

OW 
JP 

sE pr1ESSAGE_s: 

112 

KAIT FORPOLLACK AIT FOR THE PREVIOUS POLL REQUEST 
s TO BE ACKNOEDGEO 

DX, CO: AIDPORT ; REQUEST A READ FROM THE 3274 
AL, READREGUEST 
DX, Al 

DX FEA 5.SSAGE START SET UP TO TRASIT tessAGE 
FBAMESSAGEDX TO THE 3274 
DX, FBA-1ESSAGE START + 2 
FBA 1ESSAGE 42, Dx 
CX, FBA, MESSAGESIZE 
FBA ESSAGE LENGTHCK 
AIFORREAD . At For the 3274 to Acko Ledge the 

s REQUEST FOR A READ sequence 

HDR FLAGSHDR FSTART ; INDICATE staRT OF MESSAGE 

pick UP REMAIs its St Et3t 

CX, SIZE HDR DATA WE CAN ONLY SEND 252 BYTES PER BLOCK 
SEND MESSAGE3 
CXSIZE HDR DATA 

FBA 1ESSAGE LENGTH..cx UPDATE REMAININ3 ESS 1. GE LERGTH 
SEND MESSAGE 4 ; THIS is NOT THE LAST BLOCK OF THE SG 
HDR FLAGs, HDRF END INDICATE LAST BLOCK OF MESSAGE 

CH, c. 
HDRLErisTH, Cx ; PuT BLOCK LENGTH INTO HEADER 
AL, FBA MESSAGETYPE ; PUT MESSAGE TYPE INTO HEAOER 
HDRTYPE, Al 
C-Cl 

SAVE DATA SEGMENT POINTER 
Point to Essage TEX 
POINT to ATA AREA IN BUFFER 
OVE MESSAGE to buffer 

BXS 
SI, FBAMESSAGE 
DI, HDR DATA 

OWSB 
OSBX 
FBAESSAGE, SI 

restoRE DATA SEGMENT POINTER 
UPDATE MESSAGE STARTING ADDRESS 

WAIT_FOR POLLACK ; IAIT FOR THE PREVIOUS Poll REQUEST 
s TO BE AcKNOWLEDGED 

Dx,Cotti AND PORT INDICATE THAT THE BUFFER MAY NO BE 
AL READ CDr.PLETE ; READ BY THE 3274 
DX Al 

FBASTATE, F DEFERREDCANCEL ; SHOULD THIS MESSAGE BE 
CANCELLED2 

sENortEssAGE 5 ; MO, CONTINUE 
FBArtEssa GE LENGTH, D ; YEs, AS THE ENTIRE MESSAGE SEN 
SED_1ESSAGE 5 ; NO, CONTINUE 

FBASTATE, NOT (FREAD PENDING OR FREADIN PROGRESS) 
AL, RCHESSAGE CANCELLED INDICATE HESSAGE CANCELLED 
blos ERROR RETURN To ApplicATION PROGRAt 

; AIT FOR THE 3274 TD START THE NEXT 
s READ SEQUENCE OR TO SchAL END OF 

ESSAGE 

AIT FORREAD 

FBA PENDIHGOP, FEXECUTE ; Is THIS THE END OF THE 
ESSAGE 

YES, THE ENTRE MESSAGE HAS BEEN 
REceWED BY THE 3274 sE-D 15 SSAGE 6 

HDR FLAGS, C CEAR START And Eco BLOCK FLAGS 
sED MESSAGE2 s Ed REX BOCK to THE 3274. 

AC FBA STATE, NOT FREADPE roING ; INDICATE THE READ HAS 
s BEE coPETED 

Jip Bros. EXIT ; REUR T CALLER 

ASSUE ES:OThis 

AiT FOR THE 3274 to SE A START OPERATIO COMMAND 

AIT FOR READ PROC NEAR 
kAIT FORREAD 

Chip 

TEST 

FBA PERDIrisoP, O HAs A START OPERATION corri AND BEEN 
RECEIVE2 

AIT FOR READ) ; NO, AIT FOR THE START OP 

FBAPEIDING OP, F POR As A POER ON RESET RECEIVED2 



so 
38. 

s 
so 
B 
E 2 
83 
8 

s 
s 

8 
88 
89 
82 
1s2 
1822 

2. 
32 
825 
32 
827 
828 
29 
s 
s 
32 
Bs3 
834 
s35 
s3. 
8s 
ass 
839 
80 
8. 
82 
843 
844 
4s 
sas 

134 
38 
Bas 
85 
s 
Bs2 
85 
3.54 
BSS 
as 
B57 
1858 

59 
s 

s 
82 
Bes 
3. 
85 
8. 
367 
88 
89 
8. 
s 
872 
1873 
as 
15 

s 
88 
39 
18O 
8. 
s2 
383 
8. 
ses 
as 

B 
88. 
889 
890 
89. 
is 92 
893 
89. 
95 

a 95 

2 

54 
ses 
s.A 

disc 

saf 
SF 

osca 

s 

SCs 
59 

so 
so 

SD& 
SD 

59 

s 
SE 
5E 

SEC 
os 

sf. 
sfs 

s 

so 

O8 
A. 

3. 
oss 

Of 

9 

to E 
of 
OS 2. 

22 

25 
02Es 

saA 
82 

74 

F. 

Ea 

F. 

Fa 

s 
E9 

F. 

7. 

FS 
7 

7 

FA 

so 
Fs 

Fa 
83 

8. 
FB 

EB 

E. 

FB 
58 

80 

C. 

OB 

113 

25 too R 7F 

s 
Soo R 

to R 2 

s 9 

OcFA R 

s 

9 

2. 

o 

o 

So r 

6 
OB 

o 

0. 

o 

Ood 

28 

26 

08 

E 

Bo 

o 

o 
do 

too 

OOO 

c 

3D R 

28 O 

B 

04 

2 

FD 
CO 

do 

8 

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 
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J. AIT FOR READ2 FD, CC: TIFFUE 

POER O RESE Recew - T READ SEGuetcE HAS EEE CANCE-LEO 

A. FBA stATE, or FREADPEDI-G : READ SEQUENCE IS FINISHE 
P AX REMOVE RETR ADRESS FRO SACR 
BW ALRC Poit Rol RESET ; IEDICATE POER DE RESET RECEIVED 
us BIOSERROR 

AIT FOR READ2: 
TEST FBA PENDINGOP, FLEXEcuTE ; IAS AN EXECUTE RECEIVED? 
J. AIT FOR READ-3 ; zo, co-TINUE 

EXEcue RECEIVE - THE ENTRE ESSAs. HAS EE RECEIVE B 
E 5274 

p AIT FOR READ_B : RETURN TO CALLER 

AIT FOR READ 3: 
TEST FBA PENDING OP, FLABOR TE : As AN ABORT TRANSISSION 

RECEIVE 
AIT FORREAD 4 ; NO, CONTINUE 

ABOR TRASISSION RECEIVE - RESAR HE ENTRE RANSISSION 
SEGEE 

POP AX REMOVE RETURN ADDRESS FROr THE STACK 
P RESTART st-D 1 ; RESTART THE READ SEQUENCE 

AIT FOR READ 4: 
TEST FBAPE-DING OP, FABORT. v . As An ABORT TO LAST VERIFY 

RECEIVEo 
JZ AIT FOR READ 5 ; NO, CONTINUE 

ABORT TO LAS werFY RECEIVED - RETRANSIt the ERE ESSAGE 

AD FBA PENDING OP, NOT FABORT v i CLEAR START OP STATUS 
pop A. ; REHOVE RETURN ADDRESS FROr the STACK 

RER list THE MESSAGE RESTARTSED2 

AIT FOR READ 5: 
ES FBA PENDINGOP, FERROR ; IAS AN ERROR RECEIVED? 

JZ AIFOR READ 6 NO, CONTINUE 

ERROR RECEIVE - ICATE Frotocol woATIN FOR HE ESSAGE 

A. FBA stATE, NOT FREAD PEDIG ; READ SEQUENCE IS FINISHE 
pop AX Rowe RETURN ADoRESS FROr E SACK 
MW AL, RC PRotocol viol ATION i INDICATE PROTOCOL VIOLATION 

p Blos ERROR ; REur to Application PROGRA1 

AIT FOR READ 6: 
TEST FBAPEID is oP, FCAcEl ; DID THE USER REQUEST TO CANCE 

; His Essage 
J2 AIT FOR READ a RO, CO-TIPE 

THE APPATI PROGRA CAFCELED HIS 1ESSAGE 

c ISURE O INTERRUPTS OCCLFR HILE 
CHAGG SAE Flass 

FBA PENDIEGOP, FOT Flci, cEl IDICATE CANCEL PROCESSED 
Es FeAsATE, FREADIN FROGRESS ; IS THE ESSAGE ALREADY 

BEIG TRANSITE to HE 3274 
J AIT FOR READ 7 : No, THE MEssAGE CAN BE CA CELLED 
Chip FBAEssAGE LEGTH, o ; AS THE HOLE 1ESSAGE ALREAD 

SE to the 327c, 
Z JAIT FORREAD 7 ; YES THE MESSAGE CAN BE CA-ICELLED 

FBAs, ATE, F DEFERREDCA-CEL NO, CAN'T CANCEL THE 
st Essige url THE ENTRE 1SSAGE AS 

see: set to HE 3274 
AIT FOR READ AIT FOR THE NEXT START OPERATIOt 

AITFOFREAD 7: 
. A f : 13, TElict (F. F.E.D.Pa. o. 3 CS FREADIN PROSFESS 

; REAL SEEE IS FISHED 
s ; EABLE IERRUPTS ASIN 
Pop AX RErow RETURN ARESS FRO HE STAC 
now ALRC1EssAGE CANCELLED ; IrDICATE ESSAGE CAt CELLED 
J EIOs ERROR ; REur; TO APPLICAIC PRCGRA 

AIT FORREAD 8: 
An FBA PENDING OP, NOT FREAD i YES, CAF COMPLETE READ 

sequence 

Re RETURN to AER 
AIT FOR READ EoP 



897 
898 
899 
90 
9 
92 
93 
90& 
95 
9d 
97 
90s 
99 
90 
91 
92 
93 
9 a 
9S 
9. 
9 
98 
99 
920 
92 
922 
923 
924 
925 
926 
927 
928 
929 
930 
9. 
sa 
35 
s 

SSS 
96 
97 
958 
99 
940 
9 
92 
943 
944 
94s 
946. 
947 
948 
49 

950 
95 
9s2 
95.3 
954 
SSS 
956 
9sy 
958 
9s 9 
98 
96 
952 
53 

St 4 
965 
958 
96.7 
988 
99 
970 
97. 
1972 
973 
1974 
97s 
1975 
977 
98 
97 S 
G&O 
sa 
962 
Sass 
se 
as 

9s as 
st 

968 
1989 
990 
99 

Oss 
O833 
836 

O860 

O645 
O65 

06c8 
0648 
64B 

o 
Oso 
065 

0.65s 
0.53 
OS 
0.58 
65 
O55s 

E8 

73 
9 

f 
74 

115 

O64 R 

31, R 

Os tood R is 
OE 

3E OOSS R 
G5 

OE pool R 2 

0000 E 
72 3 
E9 toll R 

E9 0300 R 

E GOOO E 
72 3 
E9 03 R 
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; six . . . . . . . . . . . . . - - - - - a it had kekk talks at this rif r * * * * * * * * **** 

Procedure name: CACEl ESSAGE 

Function: To cancel a message waiting to be sent to the 
Input: 

(Al) = interrupt vector code 

Output: one 

; : x s x x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . k + k 

CANCELESSAGE: 
CA FIND VECTOR IDENTIFY HIch iESSAGE IS BEING 

B SPECIFIED 
UNC CANCEL MESSAGE i WALID IDENTIFIER 
JP BIOS EXIT ERROR - INVALID MESSAGE IDENTIFIER 

CANCE ESSAGE) : 
TEs. FBalsTATE, FREAD PENDING is Is A READ REQUEST PENDI4G3 
JZ CANCEL MESSAGE_2 ; No, IGNORE CANCEL REQUEST 

cr1p DI, FBA statD VECTOR Is THIS MESSAGE STILL BEING SENT 
JNE cAICELMEssage 2 ; No, IT As ALREADY SENT TO THE 3274 

OR FBPENDINGOP, FCA-ICEL i YES, INDICATE THAT THE USER 
AS O CANCEL E ESSAGE 

CACE ESSAGE2: 
1P BIos EXIT ; RETURN to CALLER 

ICLUDE DSPA P3. ASM 

the a - a ' ' . . . . . . . . . . . . . . . . . . . . . . . . s. p r rw p * * * * * 

K 
be 

; he 

s 

Procedure Name: Oi FYXLATIN 

Function: To modify the inbound keyboard translation table 

Input: 

(CH) = 3278/.3279 relative key number 
(c) 3 3278as 2.79 keyboard case 
(DH) = Fersonal cciputer keyboard scan code or BIOS function code 
(DL} = Persons computer keybos rod case 

Output: Pu 
(Al) = error code if parameters are invalid 
CF a 0 if parameters are Walid 

if parameters are invalid 

Exxx xxxx xxx xxxx xxx xxxx xxx xxx xxxx xxxx xx-xx-xx -ek tex -x * * * * * * ******** 

MODIFYXLATIN: 
CAL tOD XLAT IN ODIFY KEYBOARD TRANSLATION TABLE 
JC riod.IFYXLATIN 
UMP Bros. EXIT PARAMETERs ERE WALIO 

MODIFYXLATIN) : 
UP BIOSERROR PARAMETERS -ERE WAD 

X -- ask ex-k as Exxta E Exx + Exiff > f * * * * * * * **** 

Procedure Name: MODIFYXLATOUT 

Function: To modify the outbound keyboard translation tsbie 
Input: 

(CH) = encoded keystroke Walue 
(DH) = 3278/.3279 relative key number 
(O) = 3278M3279 keyboard case 

Output: 

{A} t error code if parameters are invalid 
CF = 0 if parameters are valid 

if parameters are invalid 

best a 4 x xxxxx xxxx xxx xxx-x-xxx xx-xx-x-xx-xx-xx-xx-xx-xx + i + 4 x x . it fix 

MODIFYXLATOUT: 
CA 1CDXLATOUT roof Y KEYBOARD trast AO: ABLE 
JC 1ODIFYXLATOUT 
JP Blos EXIT ; PARAMETERS -ERE WAID 

ODIFYXua TOUT: 
JP BIOSERROR ; PARAMETERS -ERE WALIC 

It is axxx it was the x 3 tee-fed with 3 tie-i-k3-4xx xxx xx x 3E A-like Kex sex the 

Procedure Name: QUERY KEYBOARD IDENTIFIER 



993 
1993 
99. 
1995 
99. 
1997 
998 
999 
2Odo 
OO 

2002 
003 

2004 
2005 
2005 

O7 
2008 
2009 
200 
20 
202 
20 
204 
205 
206 
207 
208 
209 
2020 
202 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
23 
2032 
2033 
2034 
2OSS 
2O3 
2O37 
2038 
2o.9 
2040 
204 
2042 
2043 
204 
2O4s 
2046 
2047 
2O48 
2049 
2050 
205 
2052 
2053 
2S 
255 
2O55 
2057 
2058 
2059 
26 
2O6 
2062 
2Os3 
206t 
206s 
208 

117 

065E E8 Odo E 
E9 OS R Oss 

664 
O68 

90 
O692 
O692 

O694 

O694 

O694 

F. 

74 

BO 
EB 

83 
OA 
74 
8) 
FE 
74 
80 
FE 
74 
80 
FE 
74 

Bo 

5 

3E 
co 
B 

3E 
C8 

3E 
Ca 

3E 
CB 
3. 

5 

OOO R 

90 

of R 

Dozo R 

Os. R 
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st Function: To return the identifier of the current keyboord 
translation table 

st Input: None 

st Output: 
s 
s BX on stack = keyboard translation table identifier 

six &AW a petit-4 that was a with it. it 

QUERY KEYBOARD IDENTIFIER: 
CALL QutRY KEYBOARDIO ; GST KEYBOARD TRANSLATIC: TELE ID 
1. EIOSEXIT it"; TO ALER 

'twists spa by say - - - - - his wift 
k 

i Procedure hiarie: FIND VECTOR 
* * Function: To find an interrupt vector 

E. 
* Input: 

be (A) = interrupt vector code 

Output: 

w (AL) = error code if interrupt vector code is invalid 
to address of interrupt vector 
cf F O if interrupt Wector code is Walid 

if interrupt wector code is invalid or the feature 
bus adapter is incperative 

was the lette 

FIND VECTOR PROC NEAR 
TEST FBA STATE,FFBA NOTop Is THE FEATURE BUS ADAPTER 

oPERATIONA? 
J2 FIND VECTOR YES, CONTINUE 

OW AL,Rc FBA NOTOP ; tro, INDICATE FBA IS INOPERATIVE 
JP FIND VECTOR2 ; RETURN TO CALLER 

FIND VECTOR): 
LEA DI, DATA XFERVECTOR SET UP PROPER INTERRUPT 
OR Al, Al WECTOR ADRESS 
JZ FIFED VECTOR 3 
LEA DI, SCREEN CAPTURE. VECTOR 
DEC A. 
2 FIND VECTOR 3 
LEA DI, RAPTEST VECTOR 
EC Al 

JZ FIND VECTOR 3 
LEA DI, QUERY STATE VICTOR 
EC A. 

JZ FIND VECTOR3 

OW Al, RCINVALID VECTOR i INVALID INTERRUPT VECTOR CODE 
FIND VECTOR2: SC oICAE INVALD INTERRUPT WECOR CODE 

FIND VECTOR 3: 
RET 

FIND VECTOR ENDP 

NDSP API ENDP 

NDSPBIOS EDS 

ENO 
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APPENDIX D 

PAGE D 
3278/3279 Attachment BIOS End label 

Oooo 

cood 

Oood 

# h if her f----- it is is as a start of specifications a de lette**** 

odule Name: SPBED 

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 

Notes 

Dependencies: None 

Restrictions: No code or data which is needed by the 327/327 
interrupt handlers may follow this Podule when 
3270ATT is linked together 

todule Type: Progrape 

Processor: Assembler 

Entry Point: Bios END 
Purpose: See function 

Linkage: None 

Input Parameters: None 

Exit Noransl: None 

Exit Error: None 
External References: 

Procedure invoked: None 

Control Blocks: None 

essages issued: Note 

Change Activity: None 

kit is the xxxx xxx-x-xx-x-xx-xx-xx End of specifications the Ki-43 feebee keshik 

DSPBios SEGME PUBC "spbos" 

BIOSEND LABEL BYTE 
PUBLIC BIOS EID AST BYTE in 3278/.3279 At ACH-1ENT 

BOS CODE 

hSPBIOS ENDS 

E. 
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The I Fersonal computer ACRO Asseinber PAGE E 
3278/3279 Attachinert ritialization 

o 

do 

s 

start of specifications ********* ***** 

rodule are spI 

Descriptive is me: 3.278/S37 sttachment initialization 

Copyright; i.efi Corp 1982 

status: Wersion 1.00 

Function: to iniitislize the 3278/3279 Attochment option and the 
27sys27, Attach ent BIOS extension interrupt handers) 

Notes: 

Dependencies: Dos l. or later 

Restrictions: one 

riodule type: Program 

Processor: Asserable. 

Entry Point: NDSPINIT 

Purpose: See function 

linkage: Call 

irput Pararieters: 

address of Dos Program segment Prefix S 

Exit Nortal: 

Purpose: To fix the 3278/3279 Attachment interrupt handlers in 
storage snd return to OS 

linkage: Il-T 27H 

Output: 

ox) = offset to crid of interrupt handler 

Exit Error: are 

External References: 

Procedure invoked: one 

control Blocks: 

ospicts - 3.78/s279 Attachment option interfaces 
:Dispuser - 327a3a79 Attachment BIOS extension interfaces 

ress siges Issued: 

1901 - 327B adapter not operational. 
1902 - 327s keyboard not attached - typewriter assurned. 
1903 - 278 keyboard not supported by the specified arguage 

typewriter assumed. 
1904 - 3278 adapter failure - cannot communicate with host 

systern. 

charge Activity: tore 

fixes - it is ?till End of specifications as a - 

sist ORK REAs 

clude SFD.Cls. A5 
ILUE spUSER. 5 

st 

... . . . . . . . . e.t. --- *************"''' 
; er personal corrurER DOS PROGRAt sEGEE FREFIX 

is x . . . . . . . . . . . . . ... . . . . . . . . . . . . ker********* a 

PSP SEGE at to 
2 SE BYTE IT 20H ISTRUCTIOt us to Eturn 

O DOS) 

Ps Eos 
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4. 
s 
s 
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l 
2 
s 
a 
s 
s 

s 
s 

2 
12 
22 
2. 
2. 
2s 

s 
2 
28 
2 
s 

32 
ES 
s 
s 
s 

s 
8. 

39 

2 
d 
A 4. 
as 

ae 
& 9 
50 
s 
52 
5. 
S. 
sts 
s 
s 
S8 
s 
s 
s 
s 

s 
s 
s 

s 
9 
o 

17 
2 
s 

7. 
Fs 
7. 
7 

F9 
s 
8 
s 

s 
8a. 
85 
8s 
87 

72 
oo2 

so 
o 

coo 

o 
occo 

to 
oos 

o2 
O2 iss 

9 
oA 2 

2 
s 

A 2 

22 3 

2A 2 
O 

obs2 6. 
s 

3A oa 

Oc 
(2 38 

9 
c 2 

52 7 

5A C2 

062 B 
6. 

A 2 
co 

of 2 63 
19 

A 2 
o 

DOA 
e too 

a2 is 
2 

2 
F 

69 
As to 
A9 

2 

72 

2 
s 

s 

5. 
9 

28 
d 

s 
8 

28 
s 

So 
s 

OF 

28 
s 

so 
s 
D 
o 

39 
3. 
s 
2 
7 
F 
A. 
s 

33 
S 

s 

2 

57 

s 

s 

s2 

OB 

2. 

06 

56 

s 

28 

s 

52 

so 
32 

SE 
s 

SE 
2 
s 
2 
9 

2 

s 

of 

A 

os 

o 

F 

05 

o 

A. 

o 

os 

F 

3. 
7 
Fo 
F 

72 
s 

32 
3. 
s2 
sE 

123 

A 

o 

A 

63 

s 

00 

A 

o 

A 

O 

S 

9 

2 
38 
74 

c 
s 
C 

20 
38 
f 
F 

O 

so 

O 

O 

o 

o 

2D 
2 
s 

2 
7. 
2E 

2. 
2O is 

7. 
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he is a saiah - a -i- if it flee if f : 

s ATA AREAS used by the Ron isos Routes 

East as a gate is a fitti 

Roata ses. A ch 
R 2H 

RESET, FLAG D Bioros. 234 IF KEYBOARD RESET NOERAY 
RG sh 

PAR1s 6845 DB 64 oup 2 CRC PARAEERs set BY DE corr1AD 

RA ES 

fee gas - is a set it is fift - befit 

AA AREAS 

; his a is is a sps as his is -- best six is . . . . . . . . . . . . . k l n is 44 

NITATA secre nos' 
KBID DB 
status B 
STFBA NOT OP Egu ach 

KEYBOAR IETFER 
SAUS Bis 
FEATE sus. AAPTER or operatotA 

6ts cry cotRLER PARAMETERS FoR 328 spaY 

PAR1S,273 ue El BYE 
D 39H, 25h, 2BH 05H AHOOH, 19H, 9H ; 40x25 TEXT 100E 

D3 O2, 07, Osh, OH, CH, OH, OH, och 

3 7H5O157 OAA Co, 199h 0x25 EXT CE 

2H 67 cood to 

s 28H22,056E. Oh, 64.h4 GRAFHS E 

2 chos, oh, oh, OH, OH, OH 

s 63H5OH 52 of 9 doh, 9H, SH box25 doctro 

o 02, DHDB. Och, Ooooh, och, och 

845. CR CORER ARAETERs for 327 9 DISPAY 

FA.S. as BYTE 
s 38 328H 05 AH, i. Gii 9H 40x25 EX CCE 

s o2HOH, O60.000 OHO Coh 

B thsh,56, OAHAHOOH, SH 9 80x25 EX 5. 

s 2H 7 O607hool OOH 00h. Doh 

s 38H 28, 205H SHOOH sh; 64 is GRAPHICS COE 

E. O2H, hosh HoHooh OOH ch 

s 3H5OHsiaoFH 9HoOH, 9H, 18H is 80x25 ONOCHROE 

B 2HooHooch COOH HOO 

s ERROR ESSAsS 

F EU AH LIE FEE HARATER 
R Ee H cARRIAGE RETURN chARATER 

1SGADAPTER NOT OP B 1901 - 3278 adapter rot operational. ' 

c, F, 'S' 
SG to KEYBOARD OB 1902 - 3278 keyboard not attached" 



88 
89 
90 
9 
92 
93 
94 
9S 
9 
97 
98 
99 
20 
20 
202 
2O3 
2O4. 
2OS 
206 
2O7 
208 
209 
20 
21 
22 
23 
214 
25 
26 
217 
28 
29 
220 
22 
222 
223 
24 
225 
226 
227 
228 
229 
230 
23 
232 
233 
234. 
235 
236 
257 
238 
239 
240 
24 
242 
263 
244 
245 
24s 
27 
248 
249 
250 
25 
252 
25s 
254 
255 
2S6 
257 
258 
259 
260 
26 
262 
26s 
264 
265 
266 
267 
268 
69 
270 
27 
272 
23 
274 
275 
276 
27 

2d 61 74 
b8 65 64 

OOCA 20 2D 20 
65 77 72 
72 20 s. 
60 65 4 

DOEO OD 0A 24 
OS 3. 39 30 

20 33 32 
6s 65 79 
72 64 20 
20 73 75 
72 74 65 
79 20 

is 74 68 is 
65 63 69 
64 20 6C 
75 6 67 

oll F. 2d 2D 2 
65 77 72 
72 20 s. 
6D 65 64 

Ol35 DD 0A 24 
0138 3 39 30 

2O 33 32 
& 64 6 
72 20 66 
75 72 65 
63 61 6E 
2D 

05 6.3 F D 
S9 6s 6 
77 69 74 
6F 73 a 
73 74 is 

07A D 0A 24 

Dodd 
Odo 20 

O40 

OOO 

0. 

too 

0000 

ofoo 

st cool 
odoo 

dodo 

Oood 

125 
74 b 63 

74 79 70 
69 
73 
2E 

33 
37 
62 
st 
70 
64 

2 
6. 
6. 
65 
74 
9 
73 
2E 

3& 
37 
70 
Sl 
20 
6E 

60 
74 
68 
20 
60 

g 2 

74 
7. 

79 
7. 
73 

20 
36 
74 
69 
2D 
6F 

75 
65 
2D 
73 
2E 

20 
20 
6. 
4. 

6F 
62 

70 
5 

67 

70 
s 

75 

2 
2 
65 
6C 
20 
7 

E 
20 
68 
79 
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DB " - typewriter assumed.' 

DB CR, LF, 'S' 
1SGINVALIDKEYBOARD DB 1903 - 327B keyboard not supported ty 

DB "the specified language" 

DB " - typewriter assumed. 

Db crif, 'S' 
hSG-FBA_NOT OP DB "lo - 3278 s dapter failure - cannot 

DB "Communicate with host system. " 

DB CR, LF, 's' 
to ATA EDS 

; Nass a? an a expaw - - - - - - - - 4 & 3 - a was . . . . . . . h. he left 

K 
STAcK AREA USED BY IIIAIZATION ROUTINE p 

Nx is . . . . . sassy A M - y six skew+sk state was with 

TSTCK SEGi ET PARA SA cc "stack." 
D 32 DuPa) 

INISTC EOS 

he tex as a gases base-Estable Here is eff 

; 
; DATA AREAS IN HER outs 
; the fixx was a sex ex-sex that xx-x-xHxxx feel 

NDSPBIos seGient PUBLIC "hosPbios' 3278/.3279. At Achment BIOS code 
EXTRN NDSPCOPYRIGHT: BYTE is coPYRIGHT NOTICE u 
ExtRN NDSPINT: FAR INTERRUPT ANDLER FOR 32783.279 

AAPTER 
INTERRUPT HADER FR 3278/.3279 

TERFACE SOFARE ERRS 
END OF 327By3279 ATTAchiet BIOS 

EXTR NDSP API:FAR 

ExtR. BIOSE-D: FAR 
NDSPBIOS EDS 

BIOSDATA GROUP BIOSDATAKEYBOARD, SIOSDATA FBA 
BIOSDATAKEYBOARD SEGHENT FUelic 'Os PBIos" ; KEYBOARD BIos DATA AREAs 

EXTRN XLATTABLES: BYTE KEYBOARD TRANSLATION TASLE 
EXTRN XATTABLESEND: BYTE i END OF KEYBOARD TRAF SLATION TABLE 

BIOSDATAKEYBOARD ENDS 
BIOSDATAFB A SEGMENT PUBLIC 'NDSPBIDS' ; FEATURE bus ADAPTER DATA AREAS 

EXR FBA STATE : BYTE i FEATURE Bus ADAPTER state 
F_FBA to TOP EGU Glhi FEATURE BUS AAPER NOT OPERATIONAL 
BIosDATA FBA EIDs 
TABLES SEGEN PUBLIc TABLEs ; KEYBOARD RANSAION TABLES 

EXTRN X AT TABLEs PTR: ORD ; ARRAY OF POINTERS TO TRANSLATION 
TABLES 

Exile RPG TABLE: loso : TRANSLATION TABLE UPDATES FOR A RPQ 

As ES EDS 

SUST Initialize the 3278/.3279 Attschment 



278 
279 
2ed 
2 
282 
263 

34 
285 
286 
287 
288 
239 
290 
29 
292 
293 
294 
29S 
296 
297 
298 
299 
300 
so 
302 
30. 
304 
305 
30 
3O7 
308 
SO 9 
so 
31 
32 

3 
14 
ls 
36 
57 
8 

39 
2d 
S2 
322 
s23 
24 

3.25 
326 
327 
38 
329 
30 
33 
332 
333 
334 
35 

336 
357 
38 
339 
340 
s 
a 2 

343 
34 
345 
46 

347 
48 
39 
350 
3Sl 
352 
353 
354 
355 
356 
557 
358 
559 
360 
36 
362 
363 
38.4 
65 
ses 
587 
568 
38.9 
s70 

too 

odoo 

Odo 
COO3 
006 

OCO 9 
OdoC 
00E 
CO 
OO 4 

dolf 
007 
O013 

CO19 

ool.9 

ools 

OdA 

oof 
oc2O 
002 

d 
0.26 

0O28 
CO2A 
OC 

DO2E 
CO32 

003 

Oo34 

Ee 
Es 
E8 

E 
s 
52 

BA 
8C 
2S 

3. 
8. 
52 

5. 

127 

to 9 
CO35 
OC6 

OOAO R 
09 

OE 
06E 
0.66 

O6 OOD R 27 

c2 0000 E 
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DSPINT SEGhe "SPT' 

exes the was it is a six sa Kaas a die exit 4 x if the 

is Procedure Name: DSPINIT 
; : Function: To initialize the 3278/.3279 Attachment Option and 

interrupt handlers 

it input: 

s (CS) = address of to SPINIt segment 
DS) 

is output: 

; tox) 

address of DOS Prograra Segment Prefix 

offset to end of interrupt handler code 
x - G - was six was a few-like-fift 

NDSPINIT PROC FAR 

ASSUE cs:NSPINIt 
CALL SETUPEXIT set up FOR RETURN to DOS 
CALL INIT, VECTORS INITIALIZE INTERRUPT VECTORS 
CALL INIT.6845 ; INTIALIZE THE PARAMETERS FOR THE 6 

DSLAY PROCESSOR 
CALL BASIc Assur AlicETEST TEST 3278/.3279 ADAPTER 
JC INIT. ADAPTER IS NOT IST ALLED 
CA. IITADAPTER IITALIZE 3278/.3279 ADAPTER 
cAll INITXLAT ; INTIALIZE KEYBOARO TRASLATION TAB 
CA. E-ABLE INTERRUPT EABLE INTERRUPTS FROM THE 3278 

; ADAPTER 

3. REUR to DoS AND LEAVE THE TERRUPT HADER RESIDENT 

INIT1: 
Por X ; RETRIEVE End of PROGRAM OFFSE 
REf ; RETURN To DOS 

FOSPI IT EoP 

Set up for the return to DOS 

; Feet N p & & J - a is a & W & a 4- W - - - - - - - - - - s a six as so a faked two 

; Procedure Name: SETUPEXIT 
* Furction: to set up for the exit from the initialization routine 

back to DOS 

sh Input: h 
s 

(DS) = address of Program Segnent Prefix s 
; 
is Output: x 

return instructior in the PSP set to IT 27 s 
address of return instruction put on the stack 

k offset of end of interrupt handler code put on the stack s 
h 

SETUPEXIT PROC 

ASSUE 
POP 

MoW 

FUSH 
XOR 
PUS 

OW 
OW 

SU8 
how 
SAt 
AOD 
PUSH 

PUSH 

RE 
ASSUE 

SETUPEXIT EDP 

SUB 

NEAR 

Bx SAVE SUBROUTINE RETURN ADDRESS 

INT2041,27h ; chAGE return INSTRUCTION to INT 27H 

s ; FuT Acress of IN 27h instruction 
OXX O SAC 
OX 

Dx, SEG BIps END ; PUT OFFSET TO ERD OF INTERRUPT HANDLEF 
AXOS O: SACK 
DX, AX 
C, 4 

Dx, OFFSET Bros. EID 

BX PUT SUSROUTINE RETURN ADDRESS BACK 
O STAck 

RETUR. To AIN.INE ROUINE 
Osos 

Initialize 3278/379 Attachment interrupt vectors 



sa 
33 
374 
375 
376 
377 
37B 
379 
380 
S8. 
38.2 
38s 
as4 
385 
38 
387 
388 
89 
390 
39 
392 
393 
S94 
395 
396 
397 
398 
399 
400 
AC 
402 
403 
4.04 
405 
406 
&d 
4.08 
4.09 
40 
4 
42 

s 
424 
a 5 
46 
47 
48 
c. 19 
42O 
42 
422 
423 
424 
425 
4.25 
427 
428 
429 
43 
451. 
4.32 
453 
a 34 
435 

36 
437 
4.38 
39 

440 
44 
442 
a 45 
A 44 
445 
446 
447 
4 48 
449 
450 

5. 
&52 
453 
454. 
45s 
456 
457 
458 
459 
46.0 
46 
462 
483 
464 
(6S 

does 

935 
oo:38 
OOSA 

oD 
O3F 
Oc 

0.043 

Oc 
O48 
OA 

004C 

o&D 
obso 

os2 
D055 

O56 
59 

DOSA 
OSC 

005E 
ods 

to Os3 
O56 

8 

069 
63 

OCs) 
07 
of 

07.3 
o 

do 9 

007 
oove 
O08 

BA 
8E 
BA 

BO 
B4 
C 

BA 

so 
B& 
CD 

BA 
EC 

BA 
Ec 
3C 
74 

BA 
8E 

BA 
30 
EE 

129 

- - - - R 
DA 
OODO E 

OA 
25 
2 

0000 E 

50 
25 
2. 

----- R 
OA 

os Es 

OSE4. 
OC 

co 
FB 
doso 

F3/ AB 

38 
E8 
72 

on FF 
cos R 
OF 

FF00 
OO98 R 
of 
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; wa? a was a exis . . . . . . . . . . . x X x - - - - - - , - ... ss s a k h a b of X a r s - 'h ******** 

; : Procedure ame: INIT VECTORS 
; : Function: To initial ice the interrupt vectors used by the 
se 3.278/.327 9 Attachment interrupt his ridlers 

st irput: None 

;: Output: 

h interrupt 
; he interrupt 

wector OA initialized for NSPIT 
vector so initiaired for NOSPAPI 

; xxx xxx xxxx xxxx xxxx xxxx xxx-xx-x-xx-x-xx-x-xx -i- best belx ''' 

INIT VECTORS PROC NEAR 

OW 
OW 
OW 

OW 
OW 
In 

OW 

OW 
OW 
t 

RET 

DXNo SPBOS pICK UP ADDRESS OF BIOS CODE SEGENT 
OS X 
Dx, offset NDSPINT ; PICK UP ADDRESS OF HAROARE 

NTERRUPT HANDLER 
All AH INITIALIZE INTERRUPT VECTOR OA 
A, 25H 
2H 

Dx, offset Nosp API ; Pick UP ADDRESS OF SOFTWARE 
s ITERRUPT HAnoler 

AL, NDSPI-T code IIITIALIZE INTERRUPT VECTOR 
AH, 25h 
2 

; RETUR. To AIN LIE ROUTINE 

INIT VECTORs EIDP 

;k is his a r n n - he p r > N rig spin - pp. p is a res what b a ship with Ji-take his he he whk r s - A n - r * * 
sk 
3 Procedure Name: BASIC ASSURANCETEST 

function: To verify that the 3278/.3279 Attachment cption it 
operational 

it input: one 

Output: 

s cF at 0 if 
if 

the 3278/3279 scirapter is installed 
the 3278/3279 adapter is not installed 

FFB.A. NOT OP = if the 3278/3279 adapter is installed and 
the feature bus interface is not operational 

the box X x xxxx xxx xxx xxx xxxx xx + b x + 2 seek 3 x * * * * * 

BASIC ASSURANCE 
ASSUE 
OW 
OW 

MOW 
I 

toy' 

chip 
JE 

ASSE 
3W 
O' 

OW 
OW 
OUT 

XGR 
OW 
CW 
CD 
REP 

w 
At 

J 

3W 
CALL 
C 

TES PROC NEAR 
DS: NOAA 
DXNIDATA 
DSOX 

ESTABIs ADDRESSABILITY TO DATA ARE s 

Dx,st ART or MOD ; cleAR THE START OPERATION MODIFIER 
ADX REGISTER TO INSJRE THAT THE ADAPTER 

STATUS CANNOT BE FF 

Dx, status PORT ; READ THE ADAPTER sTATUS - FF INDICATE 
AX THAT THE ADAPTER Is OT INSAED 
AFFH 
BAT2 

sist the ECRY the 3278/3279 ADAPTER 

Es: FBABUFFER Establish ARESSABILITY TO FEATURE 
DX, FBA BUFFER s BUS ADAPTER BUFFER 
ESDX 

Dx,Cotti A.D. PORT ; INDICATE THE ADAPTER IS NOT 
Al, RESETIPL coiPLETE ; IHITIALIZED SO E CA. ACCESS Th 
EXA s FA BUFFER 

AX, AX ; INITIAIZE THE FBA BUFFER TO All ZERC 
D AX 
cx, tsIZEFeABUFFER)/2 

SOS 

Ax, OOOFF TEST EACH BYTE FOR do ANO RESET THE s 

TESTRA BYE OFF 
BA. Til ; EriorY TEST FAILeo 

AX, FFOOH tEST EACH YE FOR FF AD RESET THE 
TESTRAM BYTE To do 
BAT1 ; Erory test FAILED 



4. 
s 
&B 
&S 

2 
s 

G& 
47s 
46 

f 
? 

s 
&S 
AS 
4. 
4. 
4. 
(3S 
48 
as 
SS 
49 

s 
a 9 
A92 
93 
9. 
95 
9s 

a 
a 98 
a 99 
so 
s 
soa 
so 
sc 
sos 
SOS 
st 
so 
59 
so 
S. 
s2 
s 
s 
sis 
56 
s 
s 
59 
s2 
S2 
522 
5. 
S2 
52s 
s 
5 
ses 
529 
53 
s 
532 
53s 
53 
S3s 
Sis 
53 
S38 
59 
St. 
sa 
52 
5. 
5. 
545 
56 
s& 
54 
549 
s 
55 
s2 
SS3 
isse 
555 
SS 
557 
siss 

d83 
O85 
88 

SA 
8A 
8B 

8. 
s 

to 93 

O 
d 

dog.8 
o 
o 

so 

OAO 
cosa 

As 
As 
As 

A7 
Af 
AB 

ooAE 

o 
o 
coals 

poss 
boss 
boss 
oose 

cos 
coco 

Cs 
c6. 

o 

docs 

OC 
docs 

OOCs 

E 

3. 
Es 
7. 

FB 
3. 

s 

33 
9. 

2 : 
s 

AA 
E2 
F8 

3. 

s 
Es 

Es 

F. 
s 

Ea 
BE 
B 

2: 
8 

c 

131 

o 
98 R 

6 o? 
22F R 

obs 

FF 

SA 2s 
Os 

BS R 

- - - - 
2 
SE o E 

so do 
d do 

4,641,262 

or AXAX ; ESr. Each BYTE FOR do Aho leave the 
C. A. TESTRAM try CLEARE TO ERS 

E. Erdry Est FAILED 

BAT : 
CC cAE ADAPER IS ISTALLED 
RE REURN TO MAILE ROUIE 

BAT2: 
Ea Dx, 1sg ADAPTER Nor OP ; I-Fort THE USER THAT THE 
Cl IrDROPERATOR AAPTER is or ISALE 

All FeAFOTOP DICATE THE FEATURE BUS ADAPTER 
S N ERAOA 

stic I.icit ADAPER is a stALEC 
E. ; : ::: it has ly 

TESTRAM PRoc HEAR 
XOR star A BEGINNING OF BUFFER 
roy CX, SIZE FBABUFFER ; scAt ALL BYTES I. THE BUFFER 

TESTRAt 1: 
Cp AH, BYTE pR Es: ; Is THIS BYE correct? 
NE TESTRA2 ; d. Erior Est FAILEd 
sos YES, REPLACE I IT HE E WALUE 
Lop TESTRA: Loop UTIL ENTRE UFFER IS ESTED 
CC IoICATE Eriory Es succeedEO 
Er ; REURN to CAER 

TEST RA12: 
EA Dx, MSG FBA or of ; INFort use R THAT THE FEATURE 

CA INFOR OPERATOR ; Bus ADAPER Is Not oper ATONA 

CA. FBA NOT OP ; IDICAE FEATURE bus AOAPER IS 
to operational 

stic INDICATE EMORY EST FAILED 
RET ; RETUR O Aller 

TESTRAM ENDP 

FBAOTOP PROC NEAR 
OW DX, Boso AA Estas Ish AddREssab ILITY O FBA 
OW Esox SAE FLAGS 
EA DI, BIOSDATA: FBA STATE 

R BYTE PTR Es: DIFFBA or or ; IDICATE THAT THE 
R sTATUS, sTFBA-IOTCP FEATURE BUS ADAPTER IS NOT 

ORG 

RE ; RERN to caller 
FBA, NOT lop- E-DP 

ASSUE S:Norses: NoHIG 

BASICASSURANCE 

ICLUE 
SUT 

ES EDP 

OS2. As 
Initialize 6845 Parameters 

pass as . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . it is eak a bit ext 

i i Procedure arrie: INIt684s 

Function: to modify the 6845 display processor parameters so the 
Personal Computer screer image is correct on both the 
safe and 3379 display stations 

be input: 

327B 279 adapter status flag inditating whether the display 
station is a 278 or a 327s 

Output: 
a 

interrupt Wector D changed to point to the pers meter area 
e used by the MODE connand Lihich is initialized with the 

proper set of parameters for this display station 
is six sexes as six sex is is a six-six is i? six 4 teetke's 

INIT 6845 PROC 

ASSE 
Oy 
roy 

Ow 

OW 

NEAR 

s:IDATA, ES:RODATA 
XIDATA ; PICK UP ADDRESS OF ORK AREA SEGi ET 
SOX 

XRCA ; PICK UP ADDRESS OF ROM CRK, AREA 
SEE 

ESX 



559 
560 

S52 
S63 
54 
SS 
S86 
567 
568 
569 
570 
s 
572 
573 
S74 
575 
576 
577 
S78 
59 
so 
58 
sasa 
585 
s&4 
585 
586 
587 
ss8 
589 
59 
59 
ss2 
59. 
59 
59s 
5S 
Sg 
593, 
599 
600 
61 
SO2 
sts 

SOS 
s 
07 

608 
609 
60 
6. 
62 
63 
64 
& 5 
66 

7 
68 
69 
820 
62 
622 
23 
s24. 
25 

626 
27 

628 
29 

630 
es 
32 
s3s 
s34 
S3s 
s 
537 
68 
39 

640 
64 
s42 
43 

644 
ses 
64. 
47 
648 
649 
50 

65 
652 

doo 
O003 

OO) 

O)8 
OODA 
OOD 

OEO 
OCEO 
OOES 
OOE8 
CoE9 

to EB 
OOED 
00EF 
OOF4 
OOFs 
OF8 

OOFA 
OFC 
odFe 
OOO 

002 
OOS 
O. O. 

OA 

O. O. 

OE 

o 

OE 
O1 

O 13 
O 
Ols 

Oil 9 
Old 

O1C 
OF 
O2 

ol.22 
Ol2S 
Ol27 

Ol3 
03 
Ol 35 

037 
037 
O)3A 
Ol 36 
O3E 
olf 
014 

133 
BA 3EA 
EC 

8D 36 dog R 

AB 2. 
75 04. 
8D 36 do42 R 

28: 8s 3E 90 R 
B9 O20 
FC 
Fs' As 

BC C2 
8E A 
26: So Ooso R 
BO D 
B4 25 
CD 2 

B4 of 
C 
32 Ea 
CD 0. 

BB - - - - E 
8E OB 
BA Odo E 
E8 2F R 

B.A - - - - R 
8E oA 

B.A. 34 
BO E 
EE 

BO OA 
EE 

BA SE2 
BO 40 
EE 

A st 
Ec 
24 OF 
A2 coco R 

BA 03E3 
80 B4 
EE 

BA Oseo 
EC 
A 3E4 

EC 
A8 to 
75 F4 

4,641,262 
OW 
N 

EA 

EST 
JNZ 
LEA 

OV6845: 
EA 
OW 
CD 
REP 

OW 
W 
EA 
OW 
OW 
n 

OW 
IN 
XOR 
I 

OW 
OW 
ow 

CA 

RET 

DX, STATUSPORT ; 
ALX 

SI PARS 3278 

AST3278 
OW 684.5 

SI, PARMs. 3279 

DI, PAR1S6845 
CX, 32 

OWS 

DXES s 
DS X 
DX, PARMs 68.45 
ALH 

2 

At 5 
OH 
AHA s 
O 

134 
READ ADAPTER STATUS 

POIT TO PROPER set OF 684.5 
PARAMETERS 

row Par Atters to OS ATA AREA 

rot terrupt vector D TO THE 
E video PARAMETERS 

SE curret crtc ODE 

RENTIALIZE E 845. It the E 
PARATERS houT chAgIG ODES 

AxseG NDs coPYRIGHT ; DISPLAY THE COPYRIGHT MESSAGE 
DSAX 
DxOFFSET tips PCOPYRIGHT 
IIFOR OPERATOR 

peturn to AILINE Roun 
ASSUE 5:OTHINGES:30hills 

IIT-6B45 EatoP 
Suatl Initialize 37 a 2.379 Attachment Option 

no assassis a sha - - - - - - - - - - as a a a win hip was a h it n w = k n + m r ***** 

Procedure lane: INITADAPTER 
s 

; Function: 

; : Input: one 

Output: 

To initialize the Safew3279 Attachment Opiitn 

b KBID = 3.278/3279 keyboard identifier 
s 3.278/3279 adapter initialized 

six-issix was sex is sax sex is was stages exist was fat-bats it the ***** 

INITADAPTER PROC NEAR 

Assure 
OW 
OW 

now 
OW 

OUT 

OW 
OUT 

tow 
ow 

OUT 

OW 
OW 
CU 

OW 
N 
AND 
OW 

OW 
OW 
U 

INITADAPTER: 
OW 
N 
OV 

TEST 
NZ 

OSNIDATA 
OXINITDATA 
OS X 

Dx,COrtri.AND PORT 
ARESETADAPTER 
DX AL 

AL, DISABLE FOS 
DXA 

DX, CO 8255 
AL sh 
DX, Al 

DX, KBCTL 
A, SELECTIt 
OX. All s 

DX. Nos. KBI- s 
A, OX 
A OF 
KBID Al 

DX, CfD 855 
At Sch 
OX. A 

DX, OS XBIN 
A DX 
Dx, shATus Port 
Al D, 
AL SKBl 
IITADAPTE R1 

pick up ADDRESS of DATA SEGMENT 

RESE THE 3278/.3279 ADAPTER 

ISABLE THE 3278/.3279 DISPLAY 
TERFACE 

I-IIALIZE THE 8255: 
POR A = OOE O IPUT 
Port B - Ode UTPUT 
Port C = MODE O output 

SELEC KEYBOARD ENTIFIER to a F RFAn 

READ KEYBOARD IDEIFIER 

IITIALIZE THE 82.55: 
CRT A = rode IPUf 

Port B OOE OTPUT 
POR C = DE OUTPUT 

FLUSH 3278/.327.9 KEYBOARD IPU 
BUFFER 



SS 
SS4 
ess 
sess 
657 
58 

659 
6so 
6S 
82 
663 
SA 
es 

sess 
6s 
658 
69 
670 
6 
82 
67 
64 
es 

s 
77 

678 
79 
60 
88. 
6.82 
88s 
68 
taS 
688 
687 
88 
S9 

89 
9 

892 
9. 

69. 
69s 
96. 
697 
S8 

699 
Fo 
o 
2 
s 

704 
705 
706 
707 
Fos 
709 
70 
71. 
72 
73 
74 
75 
76 
7 
78 
79 
72 
721 
72 
723 
24 

725 
726 
77 
728 
729 
730 
731 
732 

3. 
734 
75 
36 

737 
738 
39 
740 
7& 
742 
74, 
744 
75 
746 

Clas 
d 6 
Das 

O&C 
F 

OS 

Osa 
OS4 

O55 
158 

59 
05 
Olse 

GSF 
d 61 
O 63 

O65 

Oss 

0.86 

O66 
O69 

OSA 
o6C 

O 

06E 

d 6E 
on 1 

073 
O76 
078 

07A 
Ole 

BA 
d 

EE 

so 
EE 

BA 
s 
EE 

Bd 
EE 

SA 
EC 

5A 
BO 
EE 

34 
30 
CD 

Cs 

BA 
Ec 

24 
EE 

CS 

BA 
BE 

AO 
3C 
75 

so 
E8 

135 
ost 
Os 

o 

SEA 
o 

O 
c 
s 

O2 

- - - - R 
DA 

Odo R 
OF 
9 

16 00A9 R 
22F R 
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OW AL, TCBF ; OICATE to output chARACTER AVAILABL 
OU DX, A to 3278/.279 

MoW Al, SETtTEA ; ERBE 52783.279 KEYBOAR dATA 
Out DX, fl. s AVAILABLE INTERRU 

OW Dx,Cotto Forr ; Turn of F 3278/.327.9 KEYBOARD CLICKER 
OW AL CLICK OFF 

OU OX. A 

roy AL SER LIFT OFF : RESET SERIAL PORT INTERRUPT FLAG 
OUT ox, Al 

Oy DX, STARTCP too FLUSH START OP (ODIFIER 
N AOX 

cx, ... : :"...rgrT - 
o At E3 Elits Etiel THE 3278/.279 DISPLAY I: TERFAC 

OU X, A 

how Ah, Fuscs Ethicoe PUT THE TERMINAL I it a rt to 
W Al...se foot PC 

IT los PIT CODE 

RE ; RETURN TO MAINLINE ROUTINE 
ASSUE S:OTHING 

INITADAPTER ENDP subt TL Enable interrupts from the 3278/5279 Attachment Option 

; : . . . . . . . . . . . . . a rap twin a we is a r is a w pi f : h isfiew r is h h . Wr rr 
a 

; 
; 
; 

; 

a 
if 

Procedure name: ENABLE INTERRUPT 

Function: Enable the hardware interrupt generated by the 
3783.279 adapter 

Input: one 

Output: 

hardware interrupt level 2 enabled in the 8259 interrupt 
controller 

it at at that as a sha - a six of six k - kafist-the-his 

ENABLE INTERRUPT PROC NEAR 
OW Dx, IR8259 ; READ THE cuRRENT INTERRUPT 1ASK 
N Al X REGSER WAUE 

Ano AL OFBH ENABLE HARDARE INTERRUPT EWEL 2 
OU DX, Al 

RE RETURN TO ANLIE ROUTINE 

EABLE INTERRUPT ENDP 

. . . . . . . . . . . . . . v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. 

N 

k 

; be 
; : 

; 
; 

f 

SUBTT Initialize the 3278/3279 keyboard translation tables 

Procedure Name: INITXLAT 

Function: To select the preper keyboard translation table for 
use by the 3278/.327 9 keyboard input routine 

Input: 

KBID = 5278/.3279 keyboard identifier 
XuATYABLESPTR = pointers to keyboard translation tables 

Output: 

XATTABLES copy of proper translation kables 
EE 36 tead ex-ski kexp? a six saxxx xxx a- it was $383 + 

INITX LAT PROC NEAR 

ASSUME DS: INITATA 
OW DX, INITDATA pick Up ADDRESS OF DATA SEGENT 
OW DSDX 

OW AKBID pick Up KEYBOAR DENIFER 
Cript Al, 5 ; Is there A KEYBOAR ATTAChED? 
NE INIT XLATl YES, USE THIS KEYBOARD 

EA DX, MSG No KEYBOARD ; INFOR THE USER THAT THERE 
CAL INFORM OPERATOR ; Is to KEYBOARD ATACHE 



747 
48 
749 
7SO 
75 
752 

s 
754 
755 
756 
757 
758 
7s 9 
750 
7. 
7s2 
75.3 
764 
755 
66 
77 
768 
79 
77o 
77 
772 
773 
774 
775 
77 
777 
778 
779 
780 
78 
782 
785 
784 
85 
786 
787 
78s 
789 
790 
79 
792 
793 
794 
795 
79 
97 

798 
799 
8 OD 
801 
802 
803 
S04 
805 
806 
807 
808 
Bos 
a 
821 
82 
83 
84 
85 
86 
87 
S8 
89 
820 
821 
822 
B23 
824 
825 
826 
827 
828 
829 
830 
831 

08.1 

O83 

183 
D1 S6 

88 
OSS 

old 
Olaf 

9 
95 

195 
197 
193 

D 

o 19 
A0 

C1. As 

As 
OAS 
OAC 

OAD 
Bo 

O34 
084 

Csa 

OS 
Olso 
OC2 
glC7 
C9 

CCE 
OCC 

OCE 
Ol CF 
Ol DO 

OD8 

D8 
ODE 
ODC 

OED 
OE2 

E7 
E7 
EB 
FC 

to F2 

OF4 
of 7 

FC 
OFF 

D203 

137 
B. F. 

8A - - - - R 
8E DA 

BA - - - - R 
sE C2 

DC EO 
Do E 
D ED 
52 E4 

as FC 
8B 84 dodo E 
Os co 

75 5 

E 
B.A. ---- R 
8E OA 

a 6 OOES R 
E.8 22F R 
F 

BE does 
BB 84 Odo E 

25: AE dodo E 

56 

E 4 odo E 
2s. 80 3E do? E 
2: e OE dodo E 
2e CF 

FC 
Fis A5 

5E 
56 
8B B4 0004 E 

F. 
7 3 

E8 0203 R 

5E 
8B 34 0006 E 

OB F6 
74 3 

E8 (20s R 

8D 36 OOOD E 
26 88 E O Go E 
3B C 
75 

BB 5C O2 
26: 89 E Odo E 

83 c6 04 
E8 23 R 

C3 
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OW 

INIXLATl: 
ASSUE 
OW 
Mow 

OW 
OW 

SA 
SA 
SA 
XOR 

MOW 
moW 
CR 

Z 

PUSH 
MOV 
OW 
ASSUE 
EA 

CA 
POP 
ASSUE 

OW 
OW 

INIT XLAT2: 
OW 

FSH 

o 
EA 

LEA 
SUB 
st 
CL) 
REP 

PGP 
PUSH 
OW 

CALL 

INIT XLAT3: 
Pop 
OW 

CA 

INIT X AT 4: 
LEA 
OW 

Crip 
NE 

OW 
OW 

AD 
CAll 

INITX LAT 5: 
RE 

ASSUE 

INITXLAT ENDP 

As ; use the de FAUL KEYBOARD 

OS:TABLES, ES: BIOSDATA 
OXABLES ; PICK UP ADDRESS OF TRANSLATION TABLES 
SOX SEGENT 

XBIOSDATA PICK UP ADDRESS OF BIOS DATA SEGENT 
ES X 

All ; Ax = 8x KEYBOARD IDENTIFIER 
All 
All 
HA 

SAX ; PICK UP TRANSLATIO TABLE IDENTIFIER 
AxxLATTABLEs PTRSI) 
AXAX ; Is THERE A TRAISLATION TABLE FOR THIS 

KEYBOARD TYPE2 
INIT XLAT2 YES, USE THIS KEYBOARD TYPE 

DS ; IForm the USER THAT THIS KEYBOARD 
DX, ITDATA s Is Not SUPPORTED 

S: ItAA 
DX, SGI-VALID KEYBOARD 
IFOR OPERATOR 
OS 
oS: TABLES 

SSNs ; use the EF Ault KEYBOARO TRANSLATION 
AX,XLATTABLESPTR i5I) ; TABut 

ORD PTR XLATA bles, Ax ; SAVE KEYBOARD IDENTIFIER 

S. ; SAVE RAIslATO TABLE INDEX ADDRESS 

si, XAT TABLEs PR-2 sI) ; Hove THE TRA) SLATION TABLE 
DIXLATTABLES 2 i INTO THE BIOS DATA AREA 
CX, XLATTABLESEO 

CXl 

OWS 

SI reTRIEVE TRAFslATION TAsle ox 
SI 
sixLAT TABLEs PTR44 (SI) ; PICK UP ADDRESS Of FRST 

toof ICAON TABLE 
SSI Is THERE A too.IFICATION TABLE 
INIT XLAT3 No cornu 

INITXLAT MOD ; YES, APPLY THE MODIFICATIC'S 

S. ; RETRIEVE TRANSLATION TABLE INDEX 
six LAT raBLEs PTR is I) ; PICK UP ADDRESS OF SECOD 

MODIFICATION ABLE 
SIS ; Is THERE A roDIFICATION TABLE 2 
INITXLAT-4 No, continue 

INIT, XAT, 100 YES, APPLY THE MODIFICATIONS 

SI, RPQ TABLE SEE IF THE RPQ TABLE APPLIES TO THIS 
BX, iORD PTR XLATTABLES i KEYBOARD 
BX, ord PTR (SI) 
INITXLAT-5 No, SKIP the RFQ Able 

BxoRD PR (SI 2 ; YES, CHAt GE THE TRAt SLATIO TABLE 
HoRo PR XLATTABLEs, Bx ; IDENTIFIER TO THE RPQ TABLE 

5 Ident IFIER 

St. A POINT TO START of RPG roof ICATIOS 
INITXLAT MOD ; Apply THE MODIFICATIONS 

RETUR. To AI-LINE ROUTINE 

DS: OHIGES: NOTHING 



832 
BS 
834 
835 
SS 
837 
338 
839 

O 
Bl 
s42 
343 
84 
ses 
846 
s47 
S8 
849 
5 
s 
SS2 
53 

854 
SS 
SS 
s 

858 
859 
8s 
3. 
862 
863 
assa 
865 
866 
857 
88 
869 
so 
s 
s2 
s 
S4 
sts 
875 
7 
88 
879 
860 
88 
882 
883 
884 
88s 
886 
837 
888 
889 
890 
89. 
S2 

893 
894 
395 
896 
897 
898 
899 
90 
so 
902 
93 
9 a. 
sos 
906 
907 
908 
90.9 
90 
9 

O233 
O2 

O254 

BB 
B 

74 
8B 
3. 
co 
33 
Es 

83 

BA 
S3 
OA 
75 
OB 
74 

as 
EB 

s 

34 
CD 

C 

OC 
cs 
OC 
SA 
07 
so 
C8 
EE 

2c 
Sc. 
Ed 
O4 
02 
os 

08 
so 
C6 
EA 

09 
2 

04 

1. 

3. 
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140 
thh his hy. a hip at 4 xxx x is a - - - - - - a a Jh it of 4th if r ** if f 1 P* * 

translation tables updated 
his was tax was ex-xxx xxxx xxxi-x 4 as a 4-6-4-litti' 

s 
Procedure Norne: INIT XLAT 10D 8 s 

it Function: To apply a series of modificstions to the keyboard Y 
translation tables d 

; he 
input: 

he d 

(S) = address of modification table 
if 

is Output: g 

h 

INITXLAT too PRoc NEAR 
INITXLATMOD1 : MODIFY INBOUND TRANSLATION TABLE 

ow cxoRD PTR SI 
OR CXX Is THIS THE END OF THE TABLE 
JZ INIT_xLAT roo a YES, END OF INBOUND XLAT TABLE UFDATES 
OW ox, or pir SI2 no, MAKE THE SPECIFIED CHANGE In 
toW AH FUNCLOD XLATIN HE INBOUNo KEYBOARD 
N OSPIHT CODE TRANSAO TABE 

ADO St. A ; POINT TO THE NEXT TABLE ENTRY 
UniP INITXLATMOD1 PROCEss ALL INBOUND TABLE CHARGES 

INITXLATOO2: ADO S 4 Point To First out BOUND TABLE ERY 

INITXLAT top 3: ; MODIFY OUTBOUND TRANSLATION TABLE 
MoW CHBYTE pR SI 
OW DXORD PRS 

OR CHCH Is THIs the ED OF THE TABLE 2 
N INITXLATOD 4 ; NO, CONTINUE 

OR XX 
Z INIT_xLATHOD 5 ; YES, END OF TRANSLATION TABLE UI DATES 

INITXLATOD 4: 
OW AH, FunctioDxu Tour ; MAKE THE SPECIFIED CHANGE IN THE 

I NDSPINT CODE OBouho RASAON TABLE 
ADD SI 3 PoINT to the NEXT ABLE ENTRY 
JMP I-ITXLATMOD 3 ; PROCESS ALL OUTBOUND TABLE CHAs: Es 

INIT XLATMOD 5: 
RET ; RETURN to cAllR 

INITXLAT 1DD ENOP 
SUBTTL utility Subroutines 

; p a ny -- is a as ss - . . . . . . . . . . . . . . . . . . . . . . . . . . . ." 

ik Procedure Name: INFOR OPERATOR 
* Function: To display a message to the systern operator 

he input: 

; (px) F address of message to be issued 
; 
it Output: 

h Ah is unpredictable 

INFORM OPERATOR PROC NEAR 
MoW Ak.9 Issue the MESSAGE 
Int 2H 

RET Return to cAller 
INFOR OPERATOR E-DP 

rospIIT EDS 

ENO NDSP INIT 
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12 
3. 

s 

7 
8 
9 

20 
2. 
22 
23 
2c 
25 
2s 
27 
28 
29 
3. 
s 
32 
3s 
3. 
sis 
s 
s 
38 
9 
O 

C2 
as 

45 
s 

A. 
48 
9 
so 
s 
s2 
s 
5. 
ss 
s 
s 
SB 
59 
s 
s 
s2 
6. 

65 
s 
s 
3. 
9 

7 

72 
73 

75 
s 
y 

78 
79 
8 
s - 

82 
8s 
84 
8s 
86 
87 
8 
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APPENDX F 

Personal Corputer AcroAssembler PASE F 
United States EBCDIC Keyboard Translation ables 

as its it six Start of Specifications a with 

ote are: XtaSE 

Descriptive Name: United States EBCDIC keyboard translation tables 

copyright: IB Corp. 1982 

status: Wersion . 

Function: Keyboard translation tables for the 5278/.27 US EDIC 
keyboards 

Notes: 

Dependencies: None 

Restrictions: none 

odule type: Prograer 

Processor: Asserbler 

Entry Point: XLATTABLESPTR 

Purpose: Array of pointers to keyboard translation tables 

External References : 

. control blocks: 

. LSPXAt - translation table values 

essages issued: one 

charge Activity: None 

six xxx xxx x . . End of specifications of the 

sLBTTL Keyboard Selection Table 
Joe DSFXAT, AS 

s 

TABLEs SEGMENT PUBLIC "TABLES" 

... -- six is a stre+P*********" 
: KEYBOARD SEEctor ABLE 

... is use set." 
public XLAT TABLESPTR 

o xt TABLESPTR LABEL or 
to acco to Ooto 000 doo RESERVED 
cos 1 & coso R disfa R o, type-RITER, AP so APL, UERIC lock 

o to Rosfa, R 5th,ry PERITER, APEX 3 TEXT, NUMERIC lock 

s : Boeo Roco R o hyperITERR8K1038 O RP TYPERIE 

2 8 R of R s too, TYPERITER AS 0 TYPEIRITER, ARIB select 

28 to R 5FA R 4HTYPERITER APLO AP d 

so e 08 RosFA R sory perITER, APTEXT i Ex 

oss ge: Eoso R disfa R oh, TYPERIER, APL AS APL, ATTRIBUTE sELECT T 

O4 3: sos R E82 R o3OHDATA ENTRY KPO ; Data ERY 2. Ric Oc 

8 Egg 98 R coco 0000 N o12 oh, DATA ENTRY O O DATA ENTRY 1 UMERIC LOC 
50 to doso R 0000 0000 D HYPERITER, TYPERITER, Utric locK 

cos oooo Goo OOOO 000 O cooch 0, 0 RESERVED 
obs so 908 R E82 R esoH, DATA ENTRY, KPO DATA ENTRY 2 

68 g B R too do ol2OHDATA ENTRY, Oro DATA ENTRY 1. 
ovo o oso R too too openRIER GO EEo - EFALT O 
78 o obo rooDo too PERIER o Ele 

UE uset P. AS TYPERITER XLAT TABLE 
suBrT Typewriter Keyboard 











As 
7G 

47 
72 

47s 
? 
475 
676. 
& 7 
48 
479 
ABO 
A. 
42 
&BS 
484 
&BS 
(486 
&67 
88 

489 
490 
49 
& 92 
s 

a 94. 
495 
A9 
s 

a 93 
499 
so 
s 
s2 
53 
SO4 
sts 
so 
so 
58 
sy 
so 
Sl 
52 
s 
Sla 
515 
Sls 
17 
58 
59 
52 
52 
522 
523 
524 

s 
S2 
527 
S28 
529 
S30 
531 
532 
53.3 
334 
s35 
536 
537 
s38 
539 
540 
54 
542 
543 
544 
scs 
546 
S. 
548 
549 
550 
55 
55.2 
sists 
554 
55s 
55 
s 

S58 
559 
so 
s 
S62 

t 
OsC4 
OsC7 
OCA 
CD 

O600 
Os) 
06 

d609 

06DC 

700 

07.0 

ov4 
oil 7 
Ol. A 

to 723 

O72 
of 29 
072c 
of2F 
07.32 
O735 
of 38 
ob 

O741 

Oc 
did 

C2 00 
C CO 
4 to 
C5 O 
Cs to 
7 to 

do do 

A 
2 A 

os C 
95 45 

o 42 

O3 C 
is 42 

to 43 
5 43 

5 44 

3B 
02 3B 
os 38 

OO OO 

2 OO 
8 

82 20 

08 Od 
63 00 

to 20 
87 20 
92 20 
93 do 
Ad 80 
At 00 
A2 80 
As OO 

D CO 

O2 4C 
2 4) 
2 4E 
2 GF 

too 
OO 
O 

o 

Od 

80 
o 

o 
OO 

od 
o 

OO 
OO 

O 

40 
4. 

o 

o 

A. 
1A 
7 

O 

E 

4. 
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B OCO, O, O 
DB OC, O, O. 
DB OC2H, O, O 

B CO 

OB OCSH, O, O. 

B 0000 to End of outbound table changes 

Ncube USEX. AS TEXT MODIFICATIONS 
subtitl iodifications for text Keyboard 

that has as a as . . . . . . . . . . . . . . . . . . . - we w i? brid itskhvat 

todifications required to change Typewriter keyboard into 
a Text keyboard 

Note: the changes for the APL keyboard are also required for 
the Text keyboard 

be 
kit was a ski - x -a at a the 

Text UABEL NORD 

5 Inbound translation table changes 

OB NL 26 PU, 2 Put on lower case key 26 
B NU 26, Pl-36 Put on upper case key 26 

B NA 28 O rove hot to Alto EETE 
OB NA 69, Pl, 71 

B kiL ses, O, CTL KEY love PA1 to lower case of DUP key 
DB NPC 28, 0, ; howe tooe SITCH to Ali MPAl 
DB NA 66, O, SITCH tooE 

Os NL , 6.7, 0, ALTKEY i towe PA2 to lower case of f key 
DB NA 6 O, O. 

DB NA 8 Pt. 26 rowe RETURN to Alta INSERT 

DB 59 PC, 7 ; Swap CURSR SEL and CLEAR 
B NU 59 PC, 7 
B NA 59 PLO 

ob O, O, O, O End of inbound table changes 

Outbound translation table changes 
DB 2, 26 i love to Iower case key 26 

s 08, J., 26 Move Not Sign to upper case 26 
B 082-A, 7 rove Cent Sign to ALT/key 7 

DB OOH, O, O. ; Remove Backspecte 
DB O83, 0, 0 

b 0.8FL rove TEXT ONoFF to lower case key 4 

DB COH, A, E & : Move RETURN to ALT INSERT 
8 07H, A, 9 ; love HOE to Alfelt 

oB O92H, A, 9 ; love CuRSR SEL to ALT key 59 
OB 093H, 9 tove CLEAR to lieuer case key 59 
B OAOH, J, is towe DUP to upper case key 66 
8 CAH (6 towe PAll to lower case key 66 
B CA2H ty, G7 owe Field Mark to upper case key 67 
B OA3H, 37 towe PA2 to loser case key st 

B 000 i End of outboud table changes 

NCLUDE USEASAS ATTRIBUTE SELECT OOS 
SUBTT radifications For Attribute Select keyboard 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . k is a b x-xxx + 4** * * * * * * * * * * * * * * 

Modifications required to change Typewriter or APL keyboard 
k into an Attribute Select keyboard 
be s 
as as . . . . . . . . . . . x X x X x X x X x X x X x X x X x * ***** ************ 

AS ASE ORD 

s Inbound translation table changes 

B NU 76 O. C. ; Remove function keys from upper tase 
B U 77 O on outboard keypad 

de NU 78 O. 
B U 79 0 to 
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DB 88 Plus 

NJ as P. 8 rowe numeric keys to upper case or 
o J P 9 outboard key pad: 
DB 78, Pllo 
DB 9P is 7 B 9 
DB P 6 S is 
B sp. s 2 3 
B 2 Pll 2 O -> 
s 83 P is 
B U B P 4 

DE is P. 
d U is PS2 

s NU 87 Plls 

DB A 7s P. love PF 3-24 to ALT case on outboard 
DE A 77 P62 keypod 
OE NA PU6 
s NA, 79 p64. 

DB A, B, Ps 
A B P 66 

B A s? 
DS A 83 Puss 
B a & Pes. 
B 8 Cs 
s A 36 P. 

d A 87 P 62 

End of inbound table changes 

outbound translation table changes 

s O2 is love cuRSR SEL to lower case key 6. 
o 959 love CEAR to lower case key 5 
o, 09 ; Remove dead key 
B oA is ; Hove oup to upper case key 66 
B A 66. rove PA1 to lower case key 66 
s A267 ; Move Field tark to upper case key 67 
s A367 rove FA2 to lower case key 67 

B obols love F1-24 to outboard keypad 
B. 
0.278 

B 9 
B BGHBO 

3. 6.82 
B B-35 
B Ob884 

B BA 86 
s ost 87 

OB A 7s 
s A 
B BEH, A, 78 

FH, A, 79 
H A so 

DB A 8 
B 02A s2 

c383 
ob oca As4. 

B A 88 
3. of A, 87 

End of outbound table changes 

cLUE SEDAAAS 
SUBTTL Data Entry Keydos red 

DATA ENTRY XA tAstle 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . it is a bit east it terr r * * ********* 

Data Entry Keyboard translation table 
; 

. . . . . . . . . . . . . . . . . . . . . . . . . . It is is is * * * * * * * * *********** 

DATAETRY LABEL BYTE 

ALPA CASE 

s l, 4, 59, 3 U. ' - 5 

B U, 5 , o, DEC INP, OPAUSE KEY 2 loss 5-0 
B lso, is 62 is 11-5 

d U6 ult, 8 Uly 20 6-2 

B U21, U22, U23 U. 24 Up 25 2-25 
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1. A personal computer attachment for a display 
station of the type that communicates with a host con 
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 
3 
37 

o c - it is is a bit sailiwi is 
loss 
co c Modifications required to change Data Entry keyboard into 

O4 c a data Entry Keypunch keyboard 
oa2 r 

des areasia at that as that these it is 
ed 
s OE2 C XP AE o 

ca 
o Inbound translation table changes 
as c 
Os OE82 o Fas NL , , , RESEt rut RESET on key 
so E86 O2 to do F8 B NU RESE 
s E8A ea o FB OB Pc, RESET 
s2 OEE os of c PA ORSE 
53. GE92 os os oo F. s A RESE 
s 

loss OE96 oc sc s 2P60 Put PF2 on key 12 
iss OEA 2 oc sc B 2P so 
s OE9E 4 c 2 or c B NPA 2A 
s c 
59 OEA2 cl do od 3D c B N is 6. Put rifs or key 13 

EAS 2 B Pl 
EAA to oo ao oc B NPPA 12 

c 
SS EAE to E to st s N. & Pl,62 Put PF4 or key 4 

1064 Es2 2 to do 3E c s N. & P 62 
s OEs is E B P & 

s EBA E 2 C s NPA 14 PA13 
d c 
Oss OEEE to a to c B 2 2B Put ENTER on key 26 
9 E3 2 do c B NU 26, 28 

ECs is A GO c DB A 26-28 
o 

2 ECA ol B to Esf C DB in 27 Put Pfs on key 27 
of EcE 2 B O 3F C s NU 27.P. 3 

4. C 
s E2 2 to DE & Put PFes on key to 

E6 2 2s to C s in a 
c 

s OEDA 29 oc & s N Ps Put PF7 on key Cl 
OEDE 2 29 B & P. 65 

o c 
s OEE2 2A to 42 c s 2 Ps Put PF8 on key 42 
s2 E. 2 2A is 2 B a 2P is 

0.83 EEA os 2 to B A 2 
o c 

loss EEE E c B Sa Put Backspace on key 54 
OEF2 23, so E C U St 

s EFS 3 s ?o E s F5. A 
8 C 
89 EFA is oc ba 5. p 68 Put PFO on key 56 
s of E 2 38 4. U Pl 

los of 2 OS C 3 RPS 
io92 of 4 oc s PA 6 0 

s FOA is 38 o o B A 58 
9. 

109s of E End of inbound table changes 
s c 

o Outbound translation table changes 
9. c 
99 F2 3 B 00854 Put Backspace on key 54 

of 5 Bs 3 B Oss, SG 
of 8 39 c DB ODH,57 Put RETURN on key 57 

2 F3 B 39 DB Hist 
O of E B do B C B 08 ; Put RESET on key ll 

104 of 8A A C d A 26 Put ETER or key 26 
OS F24 do oc C BE BH 2 ; Put PF2 on key 2 

s F27 B2 dB2 ; Put PF3 on key 13 
c F2A 3 E s BSH ; Put PF4 on key & 

F2 C B sch 27 Put PF5 on key 27 
9 Fso B5 on 2 CB5, to ; Put PF6, on key 40 
o CF33 s oo 29 o sh ; Put PF7 on key 41 

CF36 B Co 2A DB BHL C2 Put PF8 on key 42 
of 39 B9 Co. 3 DE BSHS Put PFD or key 56 

OFSC to C OE Ooh, O j End of outbound table changes 

1 

8 OFSF TABLEs E-DS 
9 Ed 

s sa 

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 unit 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 
1ng: 

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. 




