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ABSTRACT

This thesis is an attempt to prove the value of the
Control System Design Environment by designing a shipboard-
or ground-based data link receiver to communicate with the
data 1link installed in the Coast Guard HH-435A helicopter.
The Control System Design Environment was intended to allow
a designer to use a highlevel 1language to describe the
required inputs and outputs of a system. This high-level
language, the Control System Design Language (CSDL) is
translated into a list of primitives by a Pasacal program,
CSDL.PAS. The primitive list is then compiled into assembly
language by a FORTRAN program, NEWCSDL.FOR. The final
output includes the hardware and software lists to build a
controller that weseets the designer’s specifications. This
particular project includes a project design much more
ambitious than any previously attempted in the Control

System Design Environment.
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1. INTRODUCTION

l The design of electonic equipment, including micro-
processor—controlled equipment, has ¢traditionally been a
time and money consuming proposition. The design must be
worked out manually and paper—tested, changes and
improvements made, and more paper-testing performed. When
it appears that the design is feasible, one or more
prototypes are built and tested. Building prototypes is
expensive because they are labor—intensive and fail to
benefit from economies of scale. The use of computer aided
design (CAD) has become more prevalent in many design
applications in recent years because of these reasons. One

such design aid is the Control System Design Environment

ele’e? e e o M. avs -S04 T & mummm

proposed by Matelan [Ref. 1] and implemented by Ross [Ref.

21.
The Control System Design Environment makes use of the

Control System Design Language (CSDL). This high-level

cBEEEE e A 0%

language provides the user with a method to describe the

inputs and outputs of a controller and specify time
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constraints for completion of the required tasks. A
translator program takes the CSDL problem statement written
by the user, tests the syntax, and then generates symbol and

variable tables. It also translates the CSDL statements
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; Environment (CSDE) to the design of hardware and software ;Ea
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into a format called the primitives list with the associated
parameters and selection criteria. The primitives are used
as macro calls to the realization libraries. These
libraries are based on families of microprocessors. The
original library built by Ross consisted solely of the Intel
8080 family. Recent additions to the realization libraries
include the Zilog 780 by Smith [Ref. 3] and the Intel 8086
by Cetel [(Ref. 41].

A family of microprocessors is chosen for the
implementation by the designer and noted in the CSDL
description. A solution is attempted and if it fails,
another family is chosen and another solution is tried. If
all families fail, the failure is reported to the user.
When there is a success, software is generated to support
the hardware, and monitor code is output for the overall
control of the system. The automation of these functions
makes it possible to rapidly and inexpensively design,
build, and test prototypes.'The ability ¢to describe the
functional specifications of a control process in a
high-level language and let the CSDE provide output in form
of hardware and software design can greatly simplify the
work involved and thus lower the cost of producing working

prototypes.
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researchers since Ross first designed CSDL. Some of those
who have contributed to CSDE include Carson, Cetel,
Heilstedt, Pollock, Riley, Sherlock, Smith, Walden, and
Woffinden. Their accomplishments and contributions are all
recorded in their respective theses. [Refs.3-13]

The goal of this thesis is to attempt a validation of
the Control System Design Environment. This will be
accomplished by using CSDE to design a microprocessor-based
data 1link receiver for the data link to be installed in the
Coast Guard HH-65A helicopter. Since CSDE was designed to
produce process controllers, the production of a data link
receiver will demonstrate the flexibility of the Control
System Design Environment to handle additional and more
complex types of problem descriptions beyond those
. considered in the original design of CSDE.

This project is a departure both in size and scope
from any previous attempt at using the CSDE system. Several
researchers have used CSDE to design controllers. Pollock
used CSDE to design a fuel injection system for an
automobile in 1981 [(Ref. 141. Heilstedt desiqned digital
filters using CSDE in 1983 [Ref 15]. The latest CSDE design
is an automatic start sequencer for a jet engine performed
by Riley in 1984 [Ref. 16]. The design of a micro-
processor-based data link receiver is a much more ambitious
application than any of these previous works. It requires

. the movement of strings of data throughout the system while
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watching for keyboard input from an operator. The goal of
the project is concerned with the use and abilities of the
CSDE and not with producing a working prototype of a unit
that will function according to Coast G6Guard requirements.
The data 1link receiver will be a subset of and not a
complete implementation of the Coast Guard requirements and

specifications as outlined in the next chapter.
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II. DATA LINK RECEIVER SPECIFICATIONS

Development of systems, including computer systems,
can be costly due to the time and effort required to design,
build, and test prototypes. The use of the Control System
Design Environment can dramatically reduce the time and
effort involved in designing a microprocessor system and in
producing the associated software. The cost of a system is
spread over the number of items produ;ed, and in general,
prototypes are produced in small, and thus expensive,
quantities. The automation of the design of hardware and
software promises to greatly reduce the cost of the design
and prototyping portions of new systems development,
especially those systems that will be produced in small
numbers.

An example of a system currently under development was
chaosen for an implementation under CSDE for this thesis.
The U.S. Coast Guard is presently acquiring a new heli-
copter, the HH-6S5A. One of the features of the aircraft
avionics suite is a data link transceiver which will
automatically send and receive flight information data.
Unfortunately, there is no compatable transceiver available
for use aboard Coast Guard cutters or at air stations. The

potential contributions to a wide range of Coast Guard

11
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missions, not to mention the safety of flight ramifications,
make automated communications between Coast Guard
operational units via data link extremely desirable.

It is virtually impossible today for the U.S. Coast
Guard to conduct truly covert law enforcement operations
with helicopters deployed aboard cutters or based at air
stations. Safety procedures call for a number of emitters
to be employed for the duration of the flight. A properly
equipped smuggling operation can gain considerable
intelligence against the Coast Guard, particularly +froms
voice communications. Voice communications are notoriously
susceptible to monitoring with any of a number of relatively
inexpensive scanners available in the electronics market.
Making such communications protected or secure can deny the
smuggler the information contained in the transmissions, but
it cannot conceal Coast Guard presence during the critical
preliminary search. A system is needed that will allow the
passing of safety and other important data between a
helicopter and its cutter or air station and, at the same
time, lend a higher degree of covertness to the operation.
Since the new HH~65A helicopter is being built with a data
link capability installed as part of its avionics package,
there exists an opportunity to conduct covert law
enforcement operations with cutters or air stations. Since

the data 1link can send position and operations information

. automatically using preselected time periods, the pilots are
A 4
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relieved of one more duty that distracts from the mission
accomplishment. i

From the pilots’ point of view, a data link capability
means that their attention need not be diverted from the

normal scan of aircraft instruments, the airspace around the

helicopter, and the water or ground over which they are R

searching. The onboard computer system does many of the

navigation functions automatically and, with the install- -

'
IR PR

ation of data 1link capability, can make the required

\
Vol
N SOAR

operations reports to the controlling Coast Guard unit. On

a typical mission the aircrew must monitor the UHF and/or HF

o, ..A. ) o
{
Y

radios for communications with their controlling unit, the
VHF-AM radio for normal communications with FAA facilities Ei;;;
and other aircraft, and the VHF-FM radioc for communications 4
with vessels. Thus, the pilots must monitor up to four

different radios simultaneously while communicating with

other members of the aircrew aver the internal
communications system (ICS). These communications - ;%?
requirements tax the concentration of the aircrew and :;}?i
contributes to their fatigue. The data link can relieve the » T

crem of one duty while enhancing the security of the flight

operation.
The Coast Guard Office of Operations sent a memorandum [
to the Office of Research and Development in June 1983 :;n#;

requesting development of a shipboard version of the data

. link. The performance standards and specifications listed in
13
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that request have been used as a basis for the functional
specifications for the CSDE implementation of this thesis
project.

The performance standards and criteria outlined in the

request for support specified a "shipboard version of the

% data 1link built into the HH-65A helicopter®. This language

does not reflect the possible use of the data link at a
Coast Guard Air Station. This thesis will assume that the
design of shipboard equipment will be more than capable of
working ashore as well as at sea.
It would be possible to use a commercially available
; microcomputer for this project. Writing the assembly
lanquage software to drive that system would not be toa
difficult. This approach, however, would provide a software
engineering problem without adding anything new to the
knowledge base of computer—aided design. It is far more
enlightening to attempt the project through the use of CSDE
f in order to reduce design costs for new systems.
The goal of this project is concerned with the use and
abilities of the CSDE and not with producing a working
. prototype of a data link receiver unit that will function
according to Coast Guard requirements. The data 1link
receiver designed using CSDE will be a subset of and not a

complete implementation of the specifications listed by the

Office of Operations. Because of this, there will be no




effort to fully meet the performance requirements specified
in the request for support. —
The following is a listing of the requirements and

performance standards as stated in the request and describes

how each will be addressed in this project.

The data link receiver system:

2

!' 1. Must operate on all frequencies (selectable) -
: from HF to UHF (30.000-399.975 MHz).

E Comment: This is outside the scope of the
thesis work and will be assumed to have been met. -

The point of this thesis is not the solution of

interfacing problems with the radio transmitters.

T

2. Must be compatible with the AN/ARC-182 s
transceiver on the HH-65A helicopter. i;f3
Comment: This is outside the scope of the —

thesis work for the same reasons as cited in the

paragraph above and will be assumed to have been

met.

L
3
T
T4

3. Must be compatible with data 1link system
presently installed in the HH-635A. This system,
manufactured by Collins, operates at a 300 baud rate

with data burst.

15
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Comment: This 1is central to the design but
little information was available for use in this
thesis. The details will be addressed later in this

section.

4. Must be of the smallest size and weight
practicable for installation in CIC/CSC on altl

flight-deck equipped cutters, up to 200 feet from P

e
transceiver and antenna. A remote readout for the - lf
pilothouse is extremely desirable. - ?ﬁ

Comment: The small size and weight should ;f‘fi
follow from an efficient design. The installation i%?ﬁs
aboard cutters will be assumed as will the solution ;;::i
regarding the distance between transceiver and s

antenna. The remote readout requirement will not be

addressed. It is expected that the addition of a

remote readout will be relatively simple when the ~——

system design is complete.

S. Must be capable of automatically tracking and P -

polling at least three aircraft in sequence at

selective time intervals from 5-30 minutes, and must
be capable of manually polling an aircraft data ;ﬂff
link.

Comment: These requirements will be met in

. full.

16
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6. Must be capable of providing an automatic
response to an aircraft interrogation. This
response would give the cutter’s position by the
best electronic navigational aids available and
would provide for data verification, as in the
HH-65A system.

Comment: The acknowledgement of a message
receipt and the reply with a position will be met.
Provisions for manual input of navigation
information for use with a stationary receiving unit
(an air station) will be included. This will also
mean that wmanual input will be possible aboard a
cutter if the electronic navigational aids become
unusable. The data verification will not be

included for reasons stated later.

Attempts to acquire the actual protocols for the
communications and the technical specifications for the data
link equipment installed in the HH-65A helicopters failed.
Coast Guard sources could not provide the necessary infor-
mation. The Collins Government Avionics Division of
Rockwell International Corporation, makers of the HH-465A
data link, did not respond to requests for the information.
The protocols, message formats, and other specifications

used in this thesis are estimates of what and how the data

®
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link system should work and not the result of any
propproprietary information.

The data link receiver is configured as shown in
Figure 1. There are four inputs: from the radio interface
unit, the electronic navigation devices interface unit, the
clock, and the keyboard. There are four outputs: to the
radio interface unit, the video display unit, the printer,
and the clock. All inputs to and outputs from the system are
digital signals using ASCII code.

There is a pattern of levels of abstraction in this
view of the project. At the center is the data 1link
receiver processor designed for this thesis. This processor
is responsible for the proper routing of messages to and
from memory, calling menus from ROM and sending them to the
video display terminal, updating positions, and performing
tasks in response to input from the keyboard. It is assumed
that there is a radio interface unit that receives and
processes all signals. If a message is addressed for this
particular Coast Guard unit, then the radio interface wunit
receives the message, checks the correctness of the message,
and sets a flag to tell the data link receiver controller

that a message awaits.

The electronic navigation devices are an abstraction .

for the actual machines that compute the receiver unit’s :;iﬂ

R

position. These devices may include LORAN-C, OMEGA, ’
navigation satellites, or any other navigation instruments “;j

]
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. DATA LINK RECEIVER

Radio
Interface
Unit

Clock

Keyboard

Processor

Navigation
Interface Printer

Figure 1
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that may be polled by the navigation interface unit. These
devices pass their position information to the navigation
interface which sets a flag to let the main processor know
that a new position has been computed. The system operator
may override the automatic polling of the interface unit by
the system processor in the event of a malfunction in the
navigation instruments. In the case of a shore unit, there
is no need for a navigation interface. The operator would
manually enter the position of the air station and set the
system to prevent the interface being polled in the case
where the receiving unit is a shore unit and thus in a
constant position. The same method could be used for a ship
at anchor when most navigation devices are normally secured.
It is essential that the ship’s position be sent as often as
necessary to keep the helicopter’s computer updated.

The third input comes from a clock. The clock is used
for time-stamping the positions computed by the navigation
devices. This infaormation is passed as part of the acknow-
ledgement messages sent in response to a helicopter’s
message and also when polling helicopters. The radio
interface unit is assumed to have direct access to the clock
to obtain the time. The output to the clock from the
processor is for setting the date and time and is entered by
the operator through the keyboard.

All commands to the system are entered using a

keyboard. Menus are provided on the video display unit for

20
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the operator’s assistance. Most inputs through the keyboard
consist of single keystrokes for the selection of operations
as listed in the menu currently displayed. There are
several cases where more than one keystroke is required.
When an aircraft is logged into or out of the system, the
clock is set, or the position of the receiving unit is
manually inserted, the operator must enter the appropriate
number of characters.

The video display unit may consist of some sort of
smart terminal or it may be an interface unit between the
main data link processor and the VDT. In either case, the
data 1link receiver’s processor need only send certain codes
to the video display port. These codes trigger the
appropriate actions by which a driver in the video display
interface causes the menus to be disp’ayed on the screen.
Messages from the helicopters are displayed in a similar
manner. This is another advantage of the levels of
abstraction. The technology, architecture, and implementa-
tion of the device is invisible to the data link receiver
processor.

The printer receives its commands and data in a manner
similar to that of the video display terminal. It does not
receive as much text as the VDT because the menus are not
printed. It exists in the system mainly to provide hard
copy output of the message traffic during a mission. Should

the hard copy not be required or desired, the operator has

21
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only to secure the power switch of the printer. This makes
the overall system simpler because there is no need to
include an on/off function for the printer in the system.
This approach of levels of abstractions is a
reasonab' 2 one for several reasons. It would be difficult
for CSDE to design a controller that would perform all the
requirements of this controller and still be able to meet
the required time constraints for each task. The overall
system aust monitor the airwaves, receive a message, check
it for validity, and store it properly not to mention all
the other functions required to drive the video display
unit, monitor the keyboard for input, and other such tasks.
One criticism of CSDE has been that there is no way to
force a design with two CPUs [Ref.171. CSDE will design a
system with two processors when one cannot perform all the
functions set forth by the designer within the required time
constraints. Nor does CSDE presently allow for more than
two CPUs. There are, however, ways around these limit-
ations. The central part of the receiver is designed with
the assumption of several "smart" interfaces. These other
interface units may also be designed using CSDE as long as
the user is careful to specify compatible links between the
units. The result is a number of processors integrated into
one system much as an ogperating system or a communications

network may be viewed as consisting of layers.
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The radio interface will receive messages sent to the
particular receiving unit. The message will be tested for
completeness and correctness. 1f the message passes this
test, it is held in a buffer and a status flag set. The
processor checks the status bit when it polls the radio
receiver and if it is set, it reads the message into memory
in a serial fashion and passes it to the video display unit
and the printer.

The radios, navigation devices, and the keyhoard are
polled according to the time constraints in the CSDL
contingency list. The number of polls of a device per time
period vary with the immediacy of the input. For instance,
the keyboard will be polled more often than the navigation
device. The system must respond to keyboard inputs fast or
the operator may become frustrated or think the system is
locked up. The position of the unit doesn’t change at a
fast rate so the position need only be updated every minute
or so.

The system will handle at 1least three helicopters
simul taneocusly. A maximum of ten aircraft may be logged in
at any given time. The tail numbers of the helicopters must
be logged into the system memory manually by the system
operator. The system will receive and process messages from
an aircraft not logged in as long as the receiving unit is

specifically addressed in the message. It will not,
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however, poll any helicopter that is not 1logged into the
system .

The polling of aircraft is done either automatically
or manually as selected by the operator. If the polling is
on automatic, the operator must select a polling time period
from 1 to 30 minutes in duration. The normal reporting
period for a Coast Guard helicopter is every 15 minutes.
The performance standards and criteria for the system
specified periods between five and thiry minutes. A oane
minute interval was added for closer monitoring of a
helicopter during an in-flight emergency or a critical
period during a search and rescue case or law enforcement
action.

Messages from the helicopters are fixed in format.
The messages are received and held in a buffer by the radio
interface. While the message is read into memory, it is
printed on the video display terminal and on the printer.
Messages are acknowledged by the radio interface by sending
the position of the receiving unit and the time the position
was calculated back to the helicopter. The position is
read from the navigation interface by the processor and
stored in memory. It is called from memory when needed and
passed serially to the radio interface.

A garbled message from an aircraft is not
acknowledged. When a message is not acknowledged, the

helicopter’s data 1link processor will resend the message
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after waiting a random period of time. The message will be
sent again and again with random wait times between
transmissions until acknowledged. After being sent a
certain number of times without acknowledgement, the pilots
are notified by a message printed on their VDTs.

If two or more helicopters send wmessages simul-
taneously, none will be acknowledged. This contention is
not serious since the helicopters will resend their messages
after waiting a random period. The messages are short (less
than 44 bytes sent at 300 baud) and most cutters operate
with only one helicopter at a time. An exception are the
five polar icebreakers that normally carry two helicopters.
Operations from air stations present the highest probability
of contention since they might have two or more helicopters
airborne on missions at the same time. The short duration
of the messages coupled with the few aircraft generally
under the control of one unit plus the random ¢timing for
resending a message creates a situation where the contention
is self-correcting.

The messages are stored in the same packed form as
they are received. When the messages are processed for

display, they are filled out with the necessary descriptive

enhancements. The overlays or templates for this purpose

reside in ROM and are inserted by the video display unit as

the messages are displayed on the VDT. The system has the

. ability to store the last ten messages received in memory.
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preamble, control data, and information. The preamble
control data sections are used by the radio interface.

information section alone is passed to the processor by
radio interface. The information section of the message
follows the format below. The number of characters in each

field are shown in parentheses.

1. Helicopter number. {From)

4 digits (1409)

2. Ship/ground station identifier. (To)

4 digits (7184)

3. Date and time. (DTG for message numbering)

12 characters (311545ZMAY84)

4, Position time. (This is the time the position
was calculated. The time may be 1local or Zulu,
depending on local doctrine).

4 digits (1543)

S. Message type. (Message types include normal
position reports, poll response, etc., oOr mission

type such as fisheries patrol, drug interdiction,

The protocol of the data link transmissions include
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search and rescue, etc., and can declare an aircraft
emergency)

1 character (3)

&. Position. {Lati tude/Longi tude. Format is
degrees, minutes, and tenths of minutes followed by
N or § for latitude, E or W for 1longitude} i.e.,
Lat = ddmmtN, Long = dddmmtW)

13 characters (36429N0B88321W)

7. Ground speed (in knots).

3 digits (105)

8. Track (in degrees true).

3 digits (220)

9. Fuel (in pounds, less reserve).

4 digits (1200)

10, Wind direction (in degrees true).

3 digits (345)

11. Wind velocity (in knots).

3 digits (022)
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12. Altitude (in hundreds of feet).

2 digits (12) °

13. CRC (cyclic redundancy check. This is used in
the radio interface unit but is not read into the °

processor’s memory).

Each field of the message will be complete, that is, '.
each field will use its full number of characters. If the
information for a particular field is unavailable for saome

reason (the failure of an instrument such as the ®

omnidirectional airspeed indicator or lack of an updated
position because of loss of LORAN lock on) the field will be
filled with blanks (20H). Fields that are short will use ———

blanks (20H) or zeroes (00H) as appropriate to pad the data

field. i
The format for the examples given above looks like =r;*
31 34 30 39 37 31 38 34 33 31 31 35 34 35 SA 4D 41 59 38 o
34 31 35 34 33 33 33 36 34 32 39 4E 30 38 38 33 32 31 57 -
31 30 35 32 32 30 31 32 30 30 33 34 35 30 32 32 31 32 L
?

These numbers are hexidecimal representations of the ASCII

characters for the numbers and letters used in the
. examples.
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Keyboard inputs provide the operator’s control over
the system. The input system is simplified to the point
where single keystrokes are all that are necessary to invoke
different functions. When a keyboard input is detected, the
appropriate menu 1is placed on the video display unit. The
operator uses single keystrokes to select and invoke the
different system functions. The menus are contained in ROM
and are written to the VDT by the video display unit
interface. The data 1link receiver processor sends the
appropriate code to the video display unit interface to call

the menus to the screen.
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I1f. CSDL DESIGN

The Control System Design Environment was first
proposed by Matelan [(Ref. 18] as a method of simplifying the

design of process controllers. Ross implemented the Control

T YTy

System Design Language (CSDL) as part of this environment

CRef. 191. The designer of a controller system describes

VT
L_J

the inputs and outputs needed and the required response

: times for different functions. Using this high-level o
b language makes the design of the controller much simpler
than it would be without the use of computer—aided design ';_Q
tools. ;;;;
Some of the syntax rules of CSDL should be mentioned. g ﬂ:
CSDL programs must be in upper case characters only. Most ;;;?
statements end in a semicolon. The names of Ffunctions end ;;;;
with a colon while task names end with a semicolon. The %”f"
final end statement has no punctuation. Variable names ;?
cannot exceed ten characters, Because they are later ;g
truncated to six characters, the user should insure that the %{if
first six characters in a name are unique. A complete

listing of the formal syntax of CSDL is available in
Carson’s thesis [Ref. 201].
There are five sections to CSDL programs. The

sections are Identification, Environment, Contingency List, LFf
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and Procedures. The ldentification section is simply the
name of the designer, the date, and the project name. It is
intended to identify the program and does not have any
effect when the program is run. It appears in this format: 'ﬁgg

IDENTIFICATION
DESIBGNER : "SUTTER FOX"

DATE : "05-31-84"
PROJECT : "COAST GUARD DATA LINK RECEIVER"

e

The second section is the design criteria. This 1is

A aana  Aa o alal

the portion of the program where the designer can choose the
primitive list and processor family for CSDL to use. At
present there are three realization libraries. They are

based on the 8080, 780, and 8086 microprocessor families.

LLA..A ‘i"““ ‘.""'

The format for the design criteria section is:

DESIGN CRITERIA
METRIC FIRST;

VOLUMES 1; N
MONITORS 13 :::-j_:]

METRIC FIRST refers to the first realization that meets the T
Rt |

the timing requirements of the system. Al ternatively, the

)

designer may prescribe cost or power as the minimum

e

requirements for the system. VOLUMES refers to the
realization libraries in the order they are numbered. Since SO
only one volume was resident when this project was
translated, the first (and only) volume was designated. fAs
with the realization volume, there is only one monitor
volume for the realization volume, and thus the +first (and

only) monitor is selected. o
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The design variables are declared in the environment
section. The system for the data 1link receiver produced
under CSDL requires a greater number of variables than any
earlier attempt at a CSDE controller generation . This will
be discussed in more detail later in this chapter. There
are three types of variables in a CSDL program. Input
variables are values that are sensed by the controller from
the outside of the controller processor. The output
variables send values outside the controller. The
declaration of these variables includes the number of lines
necessary between the controller and the outside world and
the type of technology desired for their design. The third
type of variable is the arithmetic variable. Arithmetic
variables used in computations within the controller
itself. The declarations made in the environment section
are analogous to declarations made in a block structured

language such as Pascal, Ada, or PL/I1. The format of the

environment section is:

ENVIRONMENT

A 4 IR -
' LEPEE P
Y TS

INPUT : KEYFLG,1,TTL; KEYCHAR, 8, TTL;
MANPOS, 8, TTL; END INPUT;

OUTPUT : MENU,8,TTL; POLL,8,TTL;
MSGVDT, 8, TTL; MSGRCVD,1,TTL;
END CUTPUT;

ARITHMETIC : KEYINMAIN,B83 MINTAC, 83

NEXTMSG,8; NEXTAC,8; COUNT,8;
END ARITHMETIC;
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The procedures section is much the same as found in
block structured languages. This section contains the high-
level descriptions of the arithmetic and data manipulations
required to make the system work. There are two types of
blocks within the procedures section: functions and tasks.
The functions and tasks are always coupled in what are
referred to as contingency/task pairs. Each function |is
evaluated in its turn as set forth in the contingency list.
If it is true, its associated task is performed. The
requirement that each function have one and only one task
creates some problems with programming with CSDL that will
be discussed later. An example of a function and a task

follows.

FUNCTION KEYINMAIN:
BINARY, 13 ~
SENSE (KEYFLAG); e
IF KEYFLAG = 1 THEN KEYINMAIN 2= 1§ END IF; e
END KEYINMAIN; -

TASK KBINPMAIN; i
MENU: =03 ISSUE (MENU); -
SENSE (KEYCHAR) § e

IF KEYCHAR = 1 THEN MINTAC := 1; END IF; A
IF KEYCHAR = 2 THEN MMSGDSPLY := 1; END IF; S
IF KEYCHAR = 3 THEN MLOCATION := 1; END IF; ]
IF KEYCHAR = 4 THEN MCLOCKSET := 13 END IF} .

IF KEYCHAR = S5 THEN MLOGINOUT := 1; END IF; -

KEYINMAIN := O3
END KEYINMAIN;

FUNCTION KEYINMAIN is called according to the time
constraints set +forth in the contingency list as described R

in the next paragraph. The keyboard active status flag is

checked by SENSE (KEYFLG). If the flag is set, then the




variable KEYINMAIN is set. Thus, the function is true and
the associated task KBINPMAIN is performed. This task calls
for the video display interface to put the appropriate menu
on the VIOT with the statements MENU:=0 and ISSUE (MENU).
The menu presents the five selections available to the
operator and waits for input. Upon pressing a number key
from one to five, the appropriate variable is set to one.
Note that the variable is the same name as a function in the
CSDL program. When that particular function is tested and
is found to be true, its associated task will be performed.
The final line sets the function associated with the task to
zero so that it will not be performed again until set. It
is important in this data link receiver project to insure
that no more than one function be set at any given time in
order to preserve the flow of program control.

The fifth section is the contingency list. In this
section the designer lists the contingencies (functions)
that occur and the time constraints for performing the
associated tasks. This is where CSDL differs greatly from
languages that execute in a linear manner such as FORTRAN,
BASIC, or Pascal. The timing requirements may be such that
some functions are tested several times before another
certain function is tested at all. Some procedures (tasks)
may be performed every designated time period. The

execution of functions and procedures are dependent upon the

. timing requirements the designer delineates in this section

J
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of a CSDL program. An example for the contigency section

iss
CONTINBENCY LIST
WHEN KEYINMAIN :©100 MS DO KBINPMAIN;
WHEN MINTAC t100 MS DO INTAC;
WHEN SMMANUAL :100 MS DO MANUALS
WHEN SMAUTO $100 MS DO AUTO;
WHEN TPOLL £100 MS DO POLLAUTO;
WHEN MLOCATION :100 MS DO LOCATIONS
WHEN TMLOCATION:100 MS DO MANLOC;
WHEN POSCH 1100 MS DO POSUPDATE;
WHEN MMSGDSPLY :©100 MS DO MSGDSPLY}S
WHEN MCLOCKSET :100 MS DO CLOCKSET}
WHEN MLOGINOUT 2100 MS DO LOGINOUT;
WHEN TLOGIN 2100 MS DO LOGINS
WHEN TLOGOUT $100 MS DO LOGOUTS
WHEN MSGIN $100 MS DO MSGSTORE;
Writing code in CSDL. is not as easy or convenient as
in many high-level 1languages. There are several factors

that can make it a frustrating experience for those who are
used to the constructs available in languages such as
Pascal, PL/I, and even BASIC. The reader should not judge
CSDL too harshly. It should be remembered that the CSDL
language was designed for simpler controllers than the oane
attempted in this thesis.

There are no comments in CSDL other than those
enclosed in quotes in the Identification Section. It is
widely accepted that commenting within programs makes it
easier to maintain those programs. Since most candidates
for a CSDE implementation are relatively simple, and since
most CSDL programs will be written and implemented in a

fairly short time, this may not be a very big problem.
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The data 1link receiver project would normally be a
candidate for an interrupt-driven system. As it is pres-
ently implemented, CSDL has no ability to design systems
that use interrupts.

Since all contingencies and tasks in CSDL must be in a
one to one ratio, all the functions and tasks have been
placed together in the listing for this data link receiver
CSDL program. This makes it clearer for the reader (not to
mention the programmer) when perusing the code. There are
many menus in this system and the functions and tasks have
been named to reflect the fact that some menus are called
from other menus. The main menu presents five choices. If,
for instance, the operator selects "Interrogate Aircraft”,
FUNCTION MINTAC is set to 1 (true). FUNCTION MINTAC is
paired with TASK INTAC. Functions generally have more
letters in their names than their tasks since functions
generally have a prefix added to the name of the associated
task. TASK INTAC calls up a menu wherein the aperator may
select a return to the main menu without any function being
carried out, or the operator may elect to interrogate the
aircraft manually or automatically. If the selection is to
interrogate automatically, FUNCTION SMAUTO is set true.
TASK AUTO is paired with FUNCTION SMAUTO, and by now the
pattern may be clear to the reader. The name of function
that is set to true by a selection made under the main menu

. is prefixed with an M. A menu called from a task ¢that is

36




associated with "M* function has a function prefixed with
"SM" for secondary menu. When there is another submenu, the
function name will be prefixed with "TM" for tertiary menu.
Tasks have names similar to their associated functions but
without the prefixs.

One construct that would be most welcome in CSDL is
the CASE statement. This would allow ease of programming
when one out of several possible paths would be chosen. The
lack of a CASE construct requires one to write multiple IF
statements which does not make for the maost elegant
programming. Several of the procedures in this data 1link
receiver project have ten IF statements where some other
languages would be able to express the same function in one
or two lines. This does take up some space in memory but
when compiled it requires less space and may be
insignificant in terms of overhead. The real problem that
is evident is that there are many more variables than

necessary in most other high-level languages. CSDL does not

g

allow for subscripting variables which leads the designer of
a system to writing many more lines of code and having to

name each variable instead of using subscripts. For

o o4 W s — . e

example, ten messages are required to be in memory at any
given time. This requires ten different variable names for
these ten messages. A pointer must keep track of the next

message block available for use and it would be quite simple

s s 2 R A

. to use subscripted variables for this purpose. Since this

-
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is not possible, a series of nearly identical IF statements
must be traversed when locating the next block. The same
problem occurs when printing the messages. The code must
explicitly name each of the ten variables. It would require

less memory for the program to be able to refer to these

L 8T 8 e B DA Al - - B

variables with subscripts and would alsoc make for clearer

code. The complexity could be simplified by adding new
' primitives that would allow for the constructs using
¥ subscripted variables. Examples of tasks with multiple

:; statements that could be handled with a CASE statement
I include KBINPMAIN, INTAC, and AUTO. Nearly every task in
this program could benefit from the use of subscripted
variables.

The original design approach was tao divide the memory
for the ten messages according to the number of aircraft
logged into the system. Two message memories were to be
reserved for messages from helicopters not logged in. Thus,

there would have been a maximum of eight aircraft tracked

L PRSP FRPLPRERr M N e

where each would have one message available for immediate

recall. This would be the worst case scenario and also

B T

highly unlikely. 1If only one helicopter was logged in, the

L )

system could maintain the last eight messages for that one

helicopter. Since CSDL does not provide a capablity for

indexing variables, it would be diffi:ult to provide such

LA o TaEaT IR

- dynamic allocation of the ten message memory areas. Sﬁfl
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It is highly likely that there will be three or less
helicopters logged into one system at any given time. It is ]
less likely that there would be four or more aircraft logged

in simultaneously. Standard safety procedures call for a

helicopter to maintain a radio guard at all times and send
an "operations normal" and position report every fifteen

minutes. If there were three helicopters 1logged into one

e
PP

system that would mean 12 reports in an hour. This means
that the two earliest reports would be overwritten by newer

messages at the end of an hour but there would be at least

three messages remaining for each aircraft. Even if there
were ten aircraft using the system, there would be at least
one message in memory for each aircraft. This would be the
last position sent and would be used as a datum for search
and rescue procedures should communications be lost with the
aircraft. Position reports include heading, track, ground
speed, and other environmental data that would provide
excellent search planning information. Since manual polling
of the helicopters is provided, it would be possible to
manually poll one or more helicopters enough times soc that

there would not be any messages in the memory from a

particular bhelicopter. There are two backups in this case.

First, the printer should be enabled so that there would be

et
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hard copy of all the messages. The second is the

»
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multi-track audio tapes that monitor telephone and radio .

.
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K
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traffic at air stations and aboard the flight-deck equipped

P
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cutters. Should it be required in an emergency, the tapes
could be run back as far as necessary and then replayed to o
feed the raw radio signals to the radio interface device.
Reading messages in from the electronic navigation
device interface created a problem when coding the program. S
Each message is 56 bytes long and the input to the praocessor
is 8 bits wide. In order to read in the wmessage, the 36
bytes must be read into the processor and sent to memory,
the video display unit, and ¢the printer in a serial
fashion. There was no construct in CSDL that would read in
a string of characters of this length. This function is one
that is basic to the operation of this system. String
handling can be added by writing a new primitive that would {;'

read in the 56 bytes or any other number by overlaoading the

SENSE (input) statement in CSDL. Without this addition to

RN
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the language, there could be no CSDL implementation that

PO

would satisfy the requirements of the data link receiver
project. A similar primitive can be specified to write a
message out to the VDT and printer when the operator selects
that +function. These primitives can be general enough that
they may be used for different sizes of strings.

When the CSDL program is completed, it is translated

by Carson®s CSDL.PAS program. This program, written in

.
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Pascal, takes the high-level CSDL program and translates it

into a primitive list for the controller. The primitive

add
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list is used in the next step in the control system design
environment process.
...
»
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The next step in the process from the high-level Z;“l
description to the hardware and software listings is to take
the output of the CSDL translator and feed it through Ross’
., FORTRAN program, NEWCSDL.FOR.

- The main task performed by NEWCSDL.FOR is to map the
g primitive list compiled by CSDL.PAS to the selected
»é realization 1library. The output includes a listing of the
hardware to implement the controller and the assembly
language software to run it. Two files, the primitive list
and another containing information about the contingency

list, are used by the Optimizer Module in NEWCSDL.FOR to set

up a formatted application table and an index to the

selected realization volume. The Functional Mapper
constructs the Realization Timing Table and determines if
the realization is feasible. A monitor sequence is added ;iﬁ
and actual values are substituted for dummy parameters and
an output listing is generated. If the Timing Analyzer
fails to find a feasible single processor realization, the
contingency/task list is partitioned and a dual processor
realization is generated under the control of the
Optimizer. For greater detail, see Ross’ dnctoral

dissertation [Ref. 213. S
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The project at this point had progressed from the CSDL
description through translation by Carson’s CSDL.PAS ;"“

program. This was the second attempt to use CSDL.PAS on a }u;f

project. The first use was for a test of CSDL.PAS conducted
by Carson by running Riley’s jet engine start sequencer °
controller through the translator.

There were some problems getting the CSDL description

for the data link receiver project through the translator.

o
The data link receiver required so many variable names that
it exceeded the size limits set in CSDL.PAS. One problem "
concerned a CASE statement in the CSDL.PAS program where 20 ‘

possible cases existed. This problem was resolved by
increasing the allowed number of cases to 95. There were
other errors generated in translation that were quite
frustrating. One problem was overcome when it was

discovered that CSDL.PAS would generate errors whenever a

tabkey had been used to produce spacing within the CSDL
description. All tabkey spacing was removed and replaced

with spaces generated using the spacebar. CSDL.PAS should

| be modified to allow for spaces generated by either the ‘ B
space bar or the tabkey.
More problems were discovered when trying to run the 2}3?
primitive 1list generated by CSDL.PAS through NEWCSDL.FOR. .)
FORTRAN is notorious for the inflexibility of program A
inputs, which is a carryaver from the days of card input. 235
L
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NEWCSDL.FOR is no exception. Title lines for functions and
procedures in the primitive files have the format: »

1 6 23
p xxx t.generated for: procedure name

where xxx represents the line number of the primitive and ¢ i
stands for title line. The t.generated for primitive marks
the beginning of a new procedure. The procedure names in
the title lines of the primitive list as generated by
CSDL.PAS were in column 22. When NEWCSDL.FOR is run with
the procedure name in the wrong column, everything between
the title lines is ignored and error messages are generated
for each title line in the file. Each title line in the
primitive 1list had to be reformatted to meet the
requiresents of NEWCSDL.FOR.

Another problem encountered in the translation was

that the s.ni primitive should have appeared as:

P xXxXX s.ni (z2)
The s stands for a software primitive. An h stands for a
hardware primitive. The colons inside the parentheses are
required because they are used to separate variables,
parameters, and attributes. They were not in the primitive
list generated by CSDL.PAS. The colons were added using the
text editor. A similar error was discovered in the s.main
primitive.

The entire primitive list must be in lower case

letters except for the function and task names. They may be
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in upper or lawer case as long as they are consistent with

the case used in the contingency 1list file. Although

r'e
U
a.

o)
2

ol CSDL.PAS allows variable names of up to ten characters in .

,% length, NEWCSDL.FOR has a maximum of six characters. The ;3
u designer must insure that no two variables have the same six :

first characters.

While the formatting errors and the lack of colons in  €

the proper places created some unnecessary work, the biggest vi

problem at this point was the incompatibility of the i

primitive 1list and the 1Z8B0 realization library. For “ﬂ

instance, the function of one basic primitive is to sense a "%f

value on a particular input line to the processor. This i;:

primitive has the form: E;?

p xxx s.sensecond (keychar:8) :;4

where sensecond stands for sense condition, keychar is the ;;?

name of some variable, and eight refers to the arithmetic ;ﬁi

precision of the variable. It was discovered that the 180 ifj

realization library did not contain any realization of this é

primitive. E

The Z80 library was designed by Smith at the same time |

Riley was working on the jet engine start controller. This 5?

was befaore Carson’s CSDL.PAS program was available. Riley QE

had to translate the CSDL listing into a primitive list by 'f?

hand. Since he chose to implement his project using the Z80 faf

library, he and Smith worked closely together. Prolog égi

. equipment was used for the project implementation and so ;:

as =

.........................................................
------------




Smith geared the Z80 library toward that end. Thus, the Z80

library was not as general as needed to produce contollers
using other hardware. In particular, the 1I/0 primitives
were designed specifically to match the Prolog hardware.

The s.sense and s.issue primitives were not needed for the

Prolog implementation and thus were not included in the Z80
realization library.
At this point it was decided to shift the emphasis

from using the Z80 realization library to the 8080 and 808&

i
realization 1libraries. There were two reasons for this. ]
First, the designer of the 8086 library, Cetel, was still :;;ﬂ

L e
available to make adjustments to the library. Second, the 3

8086 library closely followed the example of the original

8080 library built by Ross. If the primitive list could be “—"
T'T':‘_‘ﬂ
adjusted to run under NEWCSDL.FOR, then two realizations of ;;ij

the data 1link receiver could be produced. This would help

standardize the realization libraries to where any library

could be used with the primitive list output by CSDL.PAS and

further processed by NEWCSDL.FOR.

S e e
PO O S

Other problems remained stemming from the incom-
patibilty of the primitive list produced by CSDL.PAS and the

realization libraries. CSDL.PAS produced other primitives

that did not .xist in the realization libraries. These
primitives included s.inputport and s.outputport. Inputport
and outputport are both primitives that remain to be added

to the realization libraries.
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The s.forcons and s.forend primitives in the 8080 and
808646 libraries are not in the same format. These primitives
mark the beginning and end of for-next loops. There are two
variables for the upper and lower values of the loop.
NEWCSDL.FOR expects actual numbers but CSDL.PAS produces
variable names instead.

The s.exitproc primitive marks the end of a procedure
in the primitive list. NEWCSDL.FOR was designed to use the
contingency name in the parameter list to reset the value of
the contingency to zero after the task was executed. The
CSDL program written for this project included a statement
at the end af each task explicitly resetting the
contigency. Ross decided that the realization libraries and
NEWCSDL.FOR would be changed to adopt this latter method of
resetting the contingency.

There are several different primitives with the same
names in a realization library. Thie is to allow for
different precisions of arithmetic manipulations.
NEWCSDL.FOR performs a binary search to find a primitive
name. When it finds the primitive, it searches up the
realization library index to find the first instance of the
primitive name. NEWCSDL.FOR then works down through the

index to find the first instance of the primitive that will

satisfy the precision required. For instance, s.var and
47
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s.cons primitives in the 8084 realization library had the
format:

s.var (nam,val: 0,8 :I...etc)

s.var (nam,val: 0,16 ...etc)

s.var (nam,val: 0,24 :...etc)

where the O,n referred to variables with zero ton bita of

precision. It was discovered that NEWCSDL.FOR was choosing

;5 the greatest precision available every time. This was
Ii corrected by changing 80846 realization library to the
i format:

s.var (nam,val: 0,8 :f...etc)

s.var (nam,val: 9,16 :...etc)

s.var (nam,val: 17,24 :...etc)
The correct precision is now selected for these particular
primitives but the entire 80846 library must be examined for
other instances of this precision error.

NEWCSDL.FOR requires a listing of the contingency/task

pairs in a file named IADEFL.DAT as one of its inputs.

CSDL.PAS creates such a file but it is not in the required
format. A new line for the system must be added as the i;F
first line in the file. The other columns must be corrected
to the format as set forth in Ross’ doctoral dissertation. F

The multiplication primitive, s.mult, was present in

Y e e
< feT e
jaa. 4

the 80846 library as s.mul. The two precisions of multiply

SN
R

were renamed s.mult to conform with the standard. The

s
i

LS
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s.mult primitive in the 8080 library had been changed by

Polluck from a strictly software implementation to one that f“

. called an arithmetic chip to do a hardware multiply. The
" N
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chip had been removed from the library at some point before
this project was started. Either the chip or the software
multiplication routine must be restored for the 8080 library
to correctly handle multiplication.

The size of the program also created problems in

NEWCSDL . FOR. One of the stacks in the Formatter Module
proved to be too small for the data link receiver project.
The stack overflowed before the completion of the )
realization. The program was adjusted by Ross to allow for

a greater stack size. The output of NEWCSDL.FOR for the

POVRPEPET I G S T e

veo

8086 library is in Appendices D and E.

Y

At the ¢time of writing this thesis, the following
corrections and alterations to the primitive file must be
made for NEWCSDL.FDR to properly process it. The two lines
with

t.generated for: SYSTEM ##%%#58%#%%%%
must be corrected to start the word system in columr 23.
The second line,

s.MAIN (::
must be changed so that the word main is in lower case
letters. All lines with s.inputport or s.outputport must be

removed from the program altogether until those primitives

are added to the realization libraries.
Even with these changes, some errors were still
produced. To avoid problems with the s.in, s.ni, s.forcons,

. s.forend, and s.exitproc primitives, the original CSDL
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program was rewritten to remove for-next loops and timed
blocks. These primitives must be standardized before they
may be used without concern for any errors they may
produce. The revised CSDL program is in Appendix B.

The two realization libraries now produce the software
and hardware 1listings to implement the data link receiver
project but not without errors. One prominent mistake is
that each time an input is sensed, another chip is added to
the hardware listing. There should only be one 1/0 chip
produced for a particular input or output. At the time of
this writing, CSDL.PAS and NEWCSDL.FOR are being patched to
correct some of the problems discovered while designing the

data link receiver.
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V. CONCLUSIONS AND RECOMMENDATIONS

The Control System Design Environment holds great
promise as a tool for simplifying the work of designers and
reducing the expense of producing controllers. This
ambitious data link receiver project has shown that the CSDE
has greater application than may have been realized by those
who did the early work on it. This project has shown that
it may be possible to design a system in modules and use
CSDE to design each each of the modules independently of the
others as long as the interfaces are compatible.

This project has also demonstrated the necessity for
! compatibility among the different programs within the
Control System Design Environment. Since the output of one
program is the input of another, there must he a conscious

effort to standardize the interfaces.

s e

Heilstedt has recommended that NEWCSDL . FOR be
rewritten in a newer language than FORTRAN C[Ref. 221. While
l it is true that other languages may be easier to maintain

than FORTRAN, there are other items in the Control System

Design Environment that should be addressed first for a

better return on the investment of the time and effort that B
; would be required. Since VMS on the VAX computer allows a gﬂiﬁ
: file produced under one language to be used as input to fsxi
l ) Y
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another language, there is no need to rush a reprogramming
of NEWCSDL.FOR. A rewrite of NEWCSDL.FOR would make the N
input less column—-dependent. A more critical problem is the :
incompatibilty among the different realization libraries.

There should be a standardization of primitive names and

their associated functions. Without this standardization,
the ®apping from primitive lists to the realization ”;fﬂ
libraries will continue to be a hit or miss proposition.
One of the major objectives of the Control System Design
Environment is that wmuch of the work can be automated to
make designing, prototyping, testing, and implementation of L
controllers faster and less expensive. The lack of

standardization requires the intervention of the designer to

make the transitions between the various elements of the

system.

Along with the standardization of the realization

libraries, CSDL.PAS should be updated to incorporate the
standards. This program is a real boon to the designer

since it removes the tedious work of translating the CSDL

program into the primitive list. As previously discussed,

implementing some other high level constructs in CSDL.PAS

would be an enhancement of the value of the program for the

——s ata moa=w

system user. These constructs should include CASE
statements and the use of subscripted variables.
The Control System Design Environment has great

. promise and could be a lucrative product when it is improved
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to provide an automatic transition from CSDL description to
the hardware and sof tware listings. As presently
implemented, it requires too much effort while moving
through the different segments of the system. A great deal
of work remains to be done, especially the testing of the
interfaces between the different sections and of the
realization libraries. It seems that the work will be well

worth it.
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DATE :
PROJECT

"05=31-84"
t"COAST GUARD DATA LINK RECEIVER"

DESIGN CRITERIA
METRIC FIRST;
VOLUMES 17
MONITORS 1;

EVVIRONVENT

INPUT:KEYFLG,1,TTL: KEYCHAR,A,TTL; MANPOS,8,TTL:
NEWP0OS,1,TTL; POSITION,R,TTL; MSGREADY,1,TTL;
MESSAGE,B,TTL;ACNUM,R,TTL;

END INPUTS

0JTPUT: MENU,B8,TTL;20LL,8,TTLIMSGVDT,8,TTL?

MSGRCVD,1,TTL;

END OUTPUT;

ARITHMETIC: KEYINMAIN,8; MINTAC,8; MMSGDSPLY,8;
MLOCATTON,8; MCLOCKSET,85 MLOGINOUT,8; SUMANUAL,8;
SVAUTO,8; ACO,8; AC1,8; AC2,B; AC3,B8; AC4,8;ACS,8;
AC6,8; AC7,8; AC8,8; AC9,8; INTPERION,B; VSGO,8;
MSG1,8; MSG2,8; MSG3,8; MSGU,8; MSGS,8; MSG6,8;
M3G7,8; MSGS,8; MSG9,8; TMLOCATION,8; TLOGIN,1;
TLOGOUT, 15 NEXTMSG,8; NEXTAC,8; TPOLL,1; COUNT,8;

EVD ARITHMETIC;

PROCEDURES

FINCTION KEYINMAIN:

BINARY,1;
SENSE (XKEYFLG);
IF KEYFLG=1 THEN KEYINMAIN:=1; END IF;

END KEYINMAIN;

TASK KBINPMAIN;
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MENU:=07 ISSUE (MENU)? :
SENSE (KEYCHAR); - -
IF KEYCHAR=1 THEN MINTAC : END IF;

IF KEYCHAR=2 THEN MMSGDSPLY: END IF;

IF KEYCHAR=3 THEN MLOCATION: END IF;

IF KEYCHAR=4 THEN MCLOCKSET: END IF;

IF KEYCHAR=S5 THEN MLOGINOUT: END 1F; no
KEYINMAIN:=0; Wil

END KBINPMAIN;

gt g et pma
«e we ws we we

FINCTION VMINTAC:
BINARY, 1;
SENSE(KEYCHAR)

END MINTAC:

TASK INTAC;
MENU:=1; ISSUE (MENU);
SENSE (KEYCHAR);

IF KEYCHA=0 THEN KEYINMAIN:=1; END IF; o
IF KEYCHAR=1 THEN SMMANUAL :=1; END IF; R
IF KEYCHAR=2 THEN S™MAUTO :=1; END IF; R
MINTAC:=0; R
END INTAC:
FINCTION SMMANUAL: Sl

BINARY, 1;
SENSE(KEYCHAR);
END SMMANUAL;

TASK MANUAL? -
IF ACO0/=0 THEN POLL:=0; ISSJE (POLL):; END IF; ’
IF AC1/=0 THEN POLL:=1; ISSUE (POLL):? END IF:;
IF AC2/30 THEN POLL:=2; ISSJE (POLL): END IF;
1F AC3/=0 THEN POLL:=3; ISSUE (POLL):; END TF;
IF AC4/=0 THEN POLL:=4; ISSUE (POLL); END IF;
IF ACS/=0 THEN POLL:=S; ISSJUE (POLL); END IF:
IF AC6/=0 THEN POLL:=6; ISSUE (POLL): END IF:
IF AC7/=0 THEN POLL:=7; ISSUE (POLL): END IF3;
IF ACB/=0 THEN POLL:=8; ISSUE (POLL)? END 1F; By
IF AC9/=0 THEN POLL:=9: ISSJE (POLL)? END IF; ff}
SMMANUAL :=20; t
END MANUAL:;
FUNCTION SMAUTO:
BINARY, 1
SENSE (KEYCHAR);
END SMAUTO;
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TASK AUTO;
MENU:=2; ISSUE(MENU); o
SENSE (KEYCHAR); ®

IF KEYCHAR=0 THEN KEYINMAIN := | ; END IF;

IF KEYCHAR=1 THEN INTPERIOD := 30 ; END IF;

IF KEYCHAR=2 THEN INTPERIOD := 20 ; END IF;

IF KEYCHAR=3 THEN INTPERIOD := 15 ; END IF; L
IF KEYCHAR=4 THEN INTPERIOD := 10 ; END IF; ORI
IF KEVYCHAR=S THEN INTPERIOD := 5 ; END IF: o

IF KEYCHAR=5 THEN INTPERIOD := 1 ; END IF;

SMAUTD:=0;
TPOLL:=1?
END AUTO;

FIUNCTION TPOLL:
BINARY,1;
IF INTPERIOD=30 THEN IN 30 M DO TPOLL:=1; o
END IN; END IF:; ol
IF INTPERIOD=20 THEN IN 20 M DO TPOLL:=1; ®
END IN; END IF;
IF INTPERIOD=15 THEN IN 15 M DO TPOLL:=1;
END IN; END IF;
IF INTPERIOD=10 THEN IN 10 M DO TPOLL:=1; .
END IN; END TIF; i
IF INTPERIOD= 5 THEN IN S M DO TPOLL:=L; L
END IN; END IF; A
IF INTPERIOD= 1 THEN IN 1 M DO TPOLL:=1;
END IN; END IF;
END TPOLL;

TASK POLLAUTO?

IF AC0/=0 THEN POLL:=0; ISSUE (POLL); END IF;

IF AC1/=0 THEN POLL:=1; ISSUE (POLL): END IF;

IF AC2/=0 THEN POLL:=2; ISSUE (POLL); END IF;

IF AC3/=0 THEN POLL:=3; ISSUE (POLL); END IF;

IF AC4/=0 THEN POLL:=4; ISSUE (POLL); END IF; .

IF ACS/=0 THEN POLL:=5; ISSUE (POLL); END IF; »

IF AC6/=0 THEN POLL:=6; ISSUE (POLL): END IF; S

IF AC7/20 THEN POLL:=7; ISSUE (POLL); END IF;

IF AC8/=0 THEN POLL:=8; ISSUE (POLL): END IF;

IF AC9/=0 THEN POLL:=9; ISSUE (POLL); END IF;

TPOLL:=20; S
END POLLAUTO; "

FIUNCTION MMSGDSPLY: :iié
BINARY, 1; R
SENSE (KEYCHAR); *




END MMSGDSPLY;

TASK MSGDSPLY;
MSGVDT:=MSG0; ISSUE(MSGVDT);

MSGVDT:=MSG1; ISSUE(MSGVDT); o
MSGVDT$=MSG2; ISSUE(MSGVDT); S
MSGVDT:=MSG3; ISSUE(MSGVDT); R
MSGVDT:=MSG4; ISSUE(MSGVDT); RS

MSGVDT:=MSGS5; ISSUE(MSGVDT):

MSGVDT:=MSG5; ISSUE(MSGVDT);

MSGVOT:=MSG7; ISSUE(MSGVDT);

MSGVDT:2MSG8; ISSUE(MSGVDT);

MSGVDT:=MSGI; ISSUE(MSGVDT): o

MMSGDSPLY:=203 T
END MSGDSPLY: ’

> FINCTION MLOCATION:

3 BINARY,1; Lo
b SENSE (KEYCHAR); e
3 END MLOCATION; MRS
., TASK LOCATION;

x MENU:=3; ISSUE (MENU):

SENSE (XKEYCHAR); Lo
IF KEYCHAR=20 THEN KEYINMAIN:=1: END IF; —
IF KEYCHAR=1 THEN NEWPOS:=1; END IF; —
IF KEYCHAR=2 THEN NEAPOS:=0; TMLOCATION:=1; END IF;
MLOCATION:=0;
END LOCATION;

FIUNCTION TMLOCATION: s
BINARY,1; e
SENSE(KEYCHAR);

END TMLOCATION;

TASK MANLOC? S
SENSE (VANPDS); ~ .-
POSITION:=MANPOS; el
TMLOCATION:=0;

END MANLOC:

FINCTION MCLOCKSET:
3INARY,1;
SENSE (KEYCHAR)
END MCLOCKSET:

TASK CLOCKSET: R
MENU:=4; ISSUE (MENU)? =
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; SENSE (KEYCHAR);
' MCLOCKSET:=0;
END CLOCKSET;

FINCTION MLOGINOUT:
BINARY, 1
SENSE (KEYCHAR);
END MLOGINOUT:

i -

TASK LOGINOUT;
MENU:=S; ISSUE (MENU);
SENSE (KEYCH4AR);
IF KEYCHAR=0 THEN KEYINMAIN:=1; END IF;
IF KEYCHAR=1 THEN TLOGIN:=1; END IF;
IF KEYCHARS2 THEN TLOGOUT:=1; END IF:
E MLOGINOUT:=0;
] END LOGINOUT:

—laFEiSL s

FUNCTION TLOGIN:
BINARY,1;
SENSE(KEYCHAR);

END TLOGIN?

TASK LOGIN?
ACNUM:=0;
FOR COUNT FROM 1 TO 4:4 DO

SENSE (KEYCHAR);
ACNJIM:=s(ACNUM210)+KEYCHAR;

END FOR;
IF NEXTAC=0 AND ACO=0 THEN ACO:=ACNUM; END IF;
IF NEXTAC=1 AND AC1=0 THEN AC1:=ACNUM; END IF;
IF NEXTAC=2 AND AC2=0 THEN AC2:=ACNUM; END IF;
IF NEXTAC=3 AND AC3=0 THEN AC3:=ACNUM; END IF;
IF NEXTAC=4 AND AC4=0 THEN AC4:=ACNUM; END IF;
IF NEXTAC=S AND ACS=0 THEN ACS:=ACNUM; END IF;
IF NEXTAC=6 AND AC6=0 THEN AC6:=ACNUM; END IF;
IF NEXTAC=7 AND AC7=0 THEN AC7:=ACNUM; END IF;
IF NEXTAC=8 AND AC8=0 THEN ACB:=ACNUM; END IF;
IF NEXTAC=9 AND AC9=0 THEN AC9:=ACNUM; END IF;
NEXTAC:=NEXTAC+1;
IF NEXTAC=10 THEN NEXTAC:=0; END IF;
TLOGIN:=0:

END LOGIN;

FINCTION TLOGOUT:
BINARY,1;
SENSE(KEYCHAR)
: END TLOGOUT;
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TASK LOGOUT; L _3
ACNUM:=03; P
FOR COUNT FROM 1 TO 4:4 DO
SENSE (KEYCHAR):
ACNUM:=(ACNUM*10) ¢+ KEYCHAR;
END FOR;

IF ACO=ACNUM THEN AC0:=0; END IF;

IF AC1=ACNUM THEN ACO:=1; END IF:

IF AC23ACNUM THEN ACO:=2; END IF;

IF AC3=ACNUM THEN ACO:=3; END IF; B
IF AC4=ACNUM THEN ACO:=4; END IF; R
IF ACS=ACNUY THEN ACO0:sS; END IF; SODRE
IF AC6=ACNUM THEN ACO:=6; END IF: R
IF AC7=ACNUM THEN ACO0:=7; END IF; ;****
IF ACB=ACNUM THEN ACO0:=8; END IF; DS
IF AC9=ACNUM THEN ACO0:=9; END IF; B

TLOGOUT:=0; R
END LOGOUT; s

FINCTION POSCH: *. 4
BINARY, 13 ]
SENSE (NEAPIS): o
IF NEAPOS=1 THEN POSCH:=1; END IF; T

TASK POSUPDATE;
SENSE (POSITION);
POSCH:=03

END POSUPDATE;

FINCTION MSGIN:

BINARY, 1}

SENSE (MSGREAODY);

IF MSGREADY=1 THEN MSGIN:=1; END IF;
END MSGIN;

TASK MSGSTORE;

SENSE (MESSAGE):;

ISSUE (MSGRCVD);

IF NEXTMS8G=0 THEN ACO:=MESSAGE; END IF;

IF NEXTMSG=1 THEN AC1:=MESSAGE; END IF:

IF NEXTMSG=2 THEN AC2:=MESSAGE; END IF:;

IF NExXxTUSG=3 THEN AC3:=MESSAGE; END IF;

IF NEXTMSG=4 THEN AC4:=MESSAGE; END IF;

IF NEXTUSG=5 THEN ACS:=MESSAGE; END IF;

IF NEXTVSG=6 THEN AC6:=MESSAGE; END IF;

IF NEXTMSG=7 THEN AC7:=MESSAGE; END IF;
. IF NEXTMS53=8 THEN ACB:=MESSAGE; END IF;

IF NEXTMSG=9 THEN AC9:=MESSAGE; END IF;
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NEXTMSG:=NEXTMSG+1}

IF NEXTMSG=10 THEN NEXTMSG:=0;
END MSGSTORE;

CIONTINGENCY LIST

WHEN
WHEN
WHEN
WHEN
WHEN
wHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN

KEVINMAIN
MINTAC
SMMANUAL
SMAUTO
TPOLL
MLOCATION
TMLOCATION
POSCH
MMSGDSPLY
MCLOCKSET
MLOGINJUT
TLOGIN
TLOGOUT
MSGIN

86 56 00 95 2@ 90 08 00 00 08 S8 00 e e

100
100
100
100
100
100
100
1000
100
100
100
100
100
100

s
MS
S
M8
vs
VS
vs
s
MS
s
MS
Ms
MS
Vs

END IF;

KBINPMAIN;
INTAC;
MANUAL
aAyTO;
POLLAUTO;
LOCATION;
MANLOC?
POSUPDATE:
MSGDSPLY?
CLOCKSET:
LOGINOUT?
LOGIN:
LOGOUT;
MSGSTORE;
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APRENDIX B

CSDL PROGRAM
(REVISED)

IDENTIFICATION
DESIGNER : “SJTTER FOX"
DATE : "0S5-31-84"
PROJECT :"COAST GUARD DATA LINK RECEIVER"

OZSIGN CRITERIA
METRIC FIRST;
VOLUMES 1;
MONITORS 13

ENVIRONVENT

INPUT:KEYFLG,1,TTL; KEYCHAR,B8,TTL:? MANPOS,8,TTL:
NEWPOS,1,TTL: POSITION,8,TTL; MSGREADY,1,TTL;
MESSAGE,8,TTL;ACNUM,B,TTL;

END INPUT;

OJTPUT: MENU,8,TTL2POLL,8,TTLIMSGVDT,8,TTL?
MSGRCVD,1,TTL:
END OUTPUT;

ARITHMETIC: KEYINVAIN,8; MINTAC,B; MMSGDSPLY,8;
MLOCATION,8; MCLOCKSET,8; MLOGINOUT,8; SMVMANUAL,S8;
SMAUTO,8; ACO,8; ACt,8; AC2,8; AC3,8; AC4,8;ACS,8;
AC6,8; AC7,8; AC8,8; AC9,8; INTPERIOD,8; MSGO,8;
MSG1,8; MSG2,8; MSG3,8; MSG4,8; MSGS,8; MSGe,8;
mMSG7,8; MSG8,8; MSG9,8; TMLOCATION,B8; TLOGIN,1:
TLOGOUT,1; NEXTMSG,8; NEXTAC,B8; TPOLL,V; COUNT,8;
CLOCK,8;

END ARITHMETIC:

PIOCEDURES

FINCTION XEYINMATIN:
BINARY,1;
. SENSE (KEYFLG)?;

63

.y e e e e e A e
.

ot 0% 2" ‘o S A A A T it L S SP e e et e
|~ I\ NN =~. I\I : I\ NN N NN N T T s, el VY ,_.;.‘-_.‘- o e




IF KEYFLG=1 THEN KEYINMAIN:=1; END IF;
END KEYINVAIN;

TASK KBINPMAIN;
MENU:=0; ISSUE (MENU); -
SENSE (KEYCHAR):; )

IF KEYCHAR=1 THEN MINTAC t=1; END IF;
IF KEYCHAR=2 THEN MMSGDSPLY:=1; END IF;
IF KEYCHAR=3 THEN MLOCATION:=1; END IF;
IF KEYCHAR=4 THEN MCLOCKSET:=1; END IF;
IF XEYCHAR=5 THEN MLOGINOUT:=1; END I[F;

KEYINMAIN:=0;
END KBINPMAIN;

FIUNCTION MINTAC:
BINARY, I o
SENSE(KEYCHAR); )
END MINTAC;

PU P G W

TASK INTAC:
MENU:=1; ISSUE (MENJ); .
SENSE (XEYCHAR); )
IF KEYCHAR=0 THEN KEYINMAIN:=1; E '
IF KEYCHAR=1 THEN SMMANUAL :=1; END IF;
IF KEYCHAR=2 THEN SVAUTD :=13 E ;
MINTAC:=0;

END INTAC;

FIUNCTION SMMANUAL:
BINARY,1;
SENSE(KEYCHAR);

END SMMANUAL;

TASK MANUAL?
IF ACO/=0 THEN POLL
IF AC1/=0 THEN POLL
IF AC2/=0 THEN POLL
IF AC3/=0 THEN POLL
IF AC4/=0 THEN POLL
IF ACS/=0 THEN POLL:
IF AC6/=0 THEN POLL:
IF AC7/=0 THEN POLL:
IF ACB/=0 THEN POLL:
IF AC9/=0 THEN POLL:=
SUMMANUAL :=0;

END MANUALS

ISSJE (POLL): END IF;
ISSUE (POLL):; END IF;
ISSUE (POLL); END IF;
ISSUE (POLL); END IF;
ISSUE (POLL)? END IF;
ISSJE (POLL); END IF;
ISSUE (POLL); END IF:
ISSUE (POLL):; END IF:
ISSJE (POLL); END IF;
ISSJE (POLL): END IF;

e oo oo o0 oo oo
U T T T T T S U I T T I ]|

O DNV EWN=-=O

WO We We e WS Ve We e s W
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FUNCTION SMAUTO:
BINARY, 13
SENSE (XEYCHAR);
END SMAUTO;

A
i
K
-
s
B
')
I
4

TASK AUTO;
MENU:=2; ISSUE (MENU);
SENSE (KEYCHAR);

o~ .o -
--------
e

-----------

.....
K .

3

3 IF KEYCHARZ0 THEN KEYINVAIN := 1 ; END IF;

| IF KEYCHAR=1 THEN INTPERIOD := 30 ; END IF;
IF KEYCHAR=2 THEN INTPERIOD := 20 ; END IF;

L IF KEYCHAR=3 THEN INTPERIOD := 15 ; END IF; 1
r IF KEYCHAR=4 THEN INTPERIOD := 10 ; END IF; .
% IF KEYCHAR=5 [HEN INTPERIOD := S ; END IF; }
o IF KEYCHAR=6 THEN INTPERIOD := 1 ; END IF; S
i SENSE (CLOCX); L
) INTTIME 3= CLOCK; -
n SYAUTO:=0; S
- TPOLL:=1; o
o END AUTO;

-4

i FINCTION TPOLL: -4
- BINARY,1; -
3 SENSE (CLOCX); .
¥ IF CLOCK-INTTIME > INTPERIOD THEN TPOLL:=1; END IF; S
o END TPOLL; R
- 1
. TASK POLLAUTO; o
g IF ACO/=0 THEN POLL:=0; ISSUE (POLL); END IF; L
2 IF AC1/20 THEN POLL:=1; ISSUE (POLL); END IF; -~
N IF AC2/=0 THEV POLL:=2; ISSUE (POLL); END IF; ]
N TF AC3/=0 THEV POLL:=3; ISSUE (POLL); END IF; i
i IF AC4/=0 THEN POLL:=4; ISSUE (POLL); END IF; —
. IF ACS/=0 THEN POLL:=5; ISSUE (POLL): END IF; e
- IF AC6/=0 THEV POLL:=6; ISSUE (POLL); END IF; BN
= IF AC7/=0 THEV POLL:=7; ISSUE (POLL); END IF; RO
< IF AC8/20 THEN POLL:=8; ISSUE (POLL); END IF; S
A IF AC9/20 THEN POLL:=9; ISSUE (POLL); END IF; EXRR
. TPOLL:=0; R
" END POLLAUTO; —
2 K
FUNCTION MMSGDSPLY: ;

BINARY,1; o

SENSE (KEYCHAR); - -

END MMSGDSPLY; ]

TASK MSGDSPLY; Y7

.“ ."
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MSGVDT:3=MSGO; ISSUE(MSGVDT);
MSGVDT:=MSG1; ISSUE(MSGVDT);
MSGVDT:=MSG2; ISSUE(MSGVDT);
MSGVDT:=MSG3; ISSUE(MSGVDT);
MSGVDT:=MSG4; ISSUE (MSGVDT)?
MSGVDT:=MSG5; ISSUE(MSGVOT);
MSGVDT:=MSG6; ISSUE(MSGVDT);
MSGVDT:=MSG7; ISSUE(MSGVDT);
MSGVNT:=MSGB; ISSUE (MSGVDT);
MSGVDT:=MSGI; ISSUE(MSGVDT);
MMSGDSPLY:=0;

) END MSGDSPLY;

N | ¢ 4 &
oS l"unu o
o
o

RO

ARG AR

FIUNCTION MLOCATION:
BINARY, 1;
SENSE (XEYCHAR);
END MLOCATION;

. TASK LOCATION:

v MENU:=3; ISSUE (MENU);
SENSE (KEYCHAR);
IF KEYCHAR=0 THEN KEYINMAI
IF KEYCHAR=] THEN NEWPOS:=
IF KEYCHAR=2 THEN NEWPOS:=
MLOCATION:=0;

END LOCATION:

N:=1; END IF;
1; END IF;
07 TMLOCATION:=1; END IF;

FINCTION TMLOCATION:
BINARY,1;

. SENSE (KEYCHAR);

N END TMLOCATION;

TASK MANLOC;
SENSE (MANPJS):;
POSITION:SMANPOS;
TVMLOCATION:=0;
END MANLOC;

FUNCTION MCLOCKSET: .

: BINARY,1; R
; SENSE (KEYCHAR); S ]
y EVD MCLOCKSET; ]

TASK CLOCKSET;
] MENU:=4; ISSUE (MENU); ]
SENSE (KEYCHAR); DRER
MCLOCKXSET:=0; ]
END CLOCKSET; R




FUNCTION MLOGINOUT:
8INARY,1;
SENSE (KEYCHAR);
END MLOGINOUT;

TASK LOGINOQUT;
MENU:=S; ISSUE (MENU);
SENSE (XEYCHAR);
IF KEYCHAR=0 THEN KEYINMAIN:=1; END IF;
IF KEYCHAR=1 THEN TLOGIN:=1:; END IF;
IF KEYCHAR=2 THEN TLOGOUT:=1; END IF:;
MLOGINOUT:=0;

END LOGINOUT;

FIUNCTION TLOGIN: J

BINARY, 1
SENSE(KEYCHAR)? Q;‘ 4

END TLOGIN:

TASK LOGIN;
ACNUM:=0; R

SENSE C(ACNUM); e |

IF NEXTAC=0 AND ACO=0 THEN ACO:=ACNUM; END IF; . .
IF NEXTAC=1 AND AC1=0 THEN AC1:=ACNUM; END IF; .
IF NEXTAC=2 AND AC2=0 THEN AC2:=ACNUM; END IF;
IF NEXTAC=3 AND AC3=0 THEN AC3:=ACNUM; END IF;
IF NEXTAC=4 AND AC4=0 THEN AC4:=ACNUM; END IF; R
IF NEXTAC=S AND ACS=0 THEN ACS:=ACNUM; END IF; s
IF NEXTAC=6 AND AC6=0 THEN AC6:=ACNUM; END IF; b
IF NEXTAC=7 AND AC7=0 THEN ACT7:=ACNUM; END IF; L
IF NEXTAC=8 AND ACB8=0 THEN ACB:=ACNUM; END IF; RS
IF NEXTAC=9 AND AC9=0 THEN AC9:=ACNUM; END IF;
NEXTAC:=NEXTAC+1;
IF NEXTAC=10 THEN NEXTAC:=0; END IF;
TLOGIN:=0;

END LOGIN;

FIONCTION TLOGOUT:
BINARY, 13}
SENSE(KEYCHAR);

END TLOGOUT?

TASK LOGOUT:?
ACNUM:=0;
SENSE (ACNUM)
IF ACOsSACNUYM THEN ACOQ:=0; END IF;
IF AC1=ACNUY THEN ACO:=1; END IF;
IF AC2=ACNUM THEN ACO:=2; END IF;
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IF AC3=ACNUM THEN ACO0:=3; END IF;
IF AC4=ACNUM THEN ACO:=d; END IF;
IF ACSsSACNUM THEN ACO0:=53 END IF;
IF AC6=ACNUM THEN ACO:=6; END IF;
IF AC7=ACNUM THEN ACO0:=7; END IF;

IF ACB=ACNUM THEN AC0:=8; END IF:;
IF AC9=ACNUM THEN ACO0:=9; END IF;
TLOGOUT:=0;

END LOGOUT;

FUNCTION POSCH:

BINARY, 1;

SENSE (NEAPJS);

IF NEWPOS=1 THEN POSCH:=1; END [F;
END POSCH;

TASK POSUPDATE:
SENSE (POSITION);
POSCH:=07

END POSUPDATE:

FIUNCTION MSGIN:

BINARY,1;

SENSE (MSGREADY);

IF MSGREADY=1 THEN MSGIN:=1; END IF;
END MSGIN:

, TASK MSGSTORE:;
SENSE (VMESSAGE);
: ISSUE (VSGRCVD);
: IF NEXTMSG=0 THEN ACO:=MESSAGE; END IF;
IF NEXTMSG=1 THEN AC1:=MESSAGE; END IF;
I IF NEXTUSG=2 THEN AC2:=MESSAGE; END IF;
IF NEXTMSG=3 THEN AC3:=MESSAGE; END IF;
; IF NEXTMSG=4 THEN AC4:=MESSAGE; END IF;
E IF NEXTMSG=5 THEN ACS:=MESSAGE; END I[F;
IF NEXTMUSG=6 THEN AC6:=MESSAGE; END IF;
IF NEXTUSG=7 THEN AC7:=MESSAGE; END IF;
I IF NEXTUSG=8 THEN ACB:=MESSAGE; END IF;
IF NEXTMSG=9 THEN AC9Q:=MESSAGE; END IF:;
NEXTMSGs=NEXTMSG+1;
IF NEXTMSG=10 THEN NEXTMSG:=0; END IF;
END MSGSTORE?

CONTINGENCY LIST
WHEN KEYINMAIN ¢ 100 MS DO KBINPMAIN;

- ey W WAV e e WSS v oW TR T e e .
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5 WHEN MINTAC : 100 MS DO INTAC;
£ WHEN SMMANUAL : 100 MS DO MANUAL;
o WHEN SMAUTO : 100 MS DO AUTO;
k. WHEN TPOLL : 100 MS DO POLLAUTO;
i WHEN MLOCATION : 100 MS DO LOCATION;
. WHEN TMLOCATION: 100 MS DO MANLOC;
s WHEN POSCH $1000 MS DO POSUPDATE;
Ve WHEN MMSGDSPLY : 100 MS DO VSGDSPLY;
i WHEN MCLOCKSET : 100 MS DO CLOCKSET;
; WHEN MLOGINOUT : 100 MS DO LOGINOUT;

WHEN TLOGIN : 100 MS DO LOGIN;

WHEN TLOGOUT  : 100 MS DO LOGOUT;

WHEN MSGIV : 100 MS DO MSGSTORE;

END
) 69
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APPENDIX C c

s
CSDL.PAS QUTPUT Y

PRIMITIVE LISVING ’
P 1t.generated for: SYSTEM ARARAERRAAARRKARARKA R
P 2s.main HH -
P lées.var (KEYINMAIN:8,0) ’
P 1l7s.var (MINTAC:8,0) '
P 18s.var (MMSGDOSPLY:8,0)
P 19s.var (MLOCATION:8,0)
P 20s.var (MCLOCKSET:8,0) o
P 21ls,var (MLOGINQUT:8,0) b
P 22s.var (SMMANUAL:8,0) | B
P 23s.var (SMAUTO0:8,0) .
P 2Us-var (ACO:B'O)
P 2Ss.var (AC1:8,0)
P 26s.var (AC2:8,0) S
P 27s.var (AZ3:8,0) -
P 28s.var (AC4:8,0) !:‘,
P 29s.var (A25:8,0) S
P 30s.var (AC6:8,0)
P 31s.var (AC7:8,0) T
P 32s.var (AC8:8,0) e
P 33s,.var (AC9:8,0) i
P 3ds.var (INTPER1I0D:8,0) L
P 3Ss.var {M35G0:8,0) o
P 3b6s.var (M561:8,0)
P 37s.var (M5G2:8,0)
P 38s,var (M5G3:8,0) R
P 39s.var (MSG4:8,0) —ia
P U40s.var (M$6G5:8,0) LR
P d4dils.var (MSG6:8,0) R
P ’-l?s.var (MSG7:8’O)
P 43s.var (MSG8:8,0)
P U4ds.var (MS5G9:8,0)
P 4&4Ss.var (TMLOCATION:8,0) L
P 4d6s.var (TLOGIN:1,0) e
P 47s,var (TLOGOUT:1,0) -
P 4Bs.var (NEXTMSG:8,0)
P QQS.var (NEXIAC:B'O)
P SoO0s.var (T20LL:1,0)
P Sis.var (COUNT:8,0)
P S2s.var (CLOCK:8,0)
P

S53t.jenerated for: KEYINVAIN
ERRRRARRAAPRAAKARAANRAR

o P Sds.oroc (KEYINMAIN?)
1 P SSs.sensecond (KEYFLG:1)
P 5Sé6s.eq (ATO0t ,KEYFLG,aC01:8,1,8)
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P S7s.jmof (3701,901:8)
P S8s.assign (KEYINMAIN,dCO121,8)
P S9s,.loc (a3012)
P 6b0s.exitproc (KEYINMAIN,KEYINVAIN:)
P 6lt.jenerated for: KBINPMAIN
AARRRRNRARRRRRAAANAR
62s.0r0C (KBINPMAINS)
63s.assign (MENU,9C02:8,8)
b4s,issuevent (MENY:8)
6Ss.sensecond (KEYCHAR:8)
bbs.eq (3701 ,KEYCHAR,2C01:8,8,8)
67s.jmpf (2701,002:8)
b8s.assign (MINTAC,2C01:8,8)
69s.lo0¢c (302:)
70s.eq (9701 ,KEYCHAR,2C03:8,8,8)
Tis.jmpf (a701,203:8)
72s.3assign (MMSGDSPLY,aC01:8,8)
73s.10¢C (203:)
7Qs.eq (&TO!.KEYCHAR,QCOQ:B.B,B
7Ss.jmpf (7101,2304:8) :
76s.assign (MLOCATION,dC01:8,8)
T7s.lo0c¢C (a04d:)
78s.eq (AT01,KEYCHAR,#C05:8,8,8)
79s.jmof (9701,205:8)
80s.assign (MCLOCKSET,3C01:8,8)
81s.10¢ (205:)
82s.2q (2701,KEYCHAR,?C06:8,8,8)
83s,jmpf (3701,206:8)
84s.assign (MLOGINOUT,2C01:8,8)
85s.loc¢ (206:)

86s.assign
87s.exitoroc

(KEYINMAIN,2CO02:1,8)
(K3INPMAIN,KBINPMAINZ)

88t .generated for: MINTAC
AKRRARRARARRRRARAR AR

89s,.oro0cC (MINTAC?)

90s.sensecond (KEYCHAR:8)

91s.exitoroc (MINTAC,MINTAC:)

92t .generated for: INTAC
ARAARKARRAKRRRRARNRRAR

et Nt TN e, T
CPOP A PP PN

93s.0r0C
94s,as8i9n
9Ss.issuevent
96s.sensecond
97s.eq
9ﬂ$.imof
99s.,ass8ign
100s,10¢
101s.eq
lols.jmof
103s.ass8ign
lOﬂs.\oC

VDUV UVUVUVUUUOVUVU® VCUDO U » Y90V UVOVOOVUVOVOVUVOVVDODDIUUVUVODOVVOVOYD

(INTAC:)

(MENU,2C01:8,8)

(MENU:8)

(KEYCHAR:8)
(aT01,XEYCHAR,2C02:8,8,8)
(7101,0907:8)
(KEYINMAIN,23C01:1,8)
(9072)

(701 ,XKEYCHAR,dCO01:8,8,8)
(a701,208:8)
(SYMANUAL,2C01:8,8)
(2083)
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CEE VY s T

VDVPVVUOUOUVLVYO

P

10Ss.eq
106s,jmof
107s,assign
108s,.10c
109s,3ssign
110s.exitoroc

(2701 ,KEYCHAR,dC03:8,8,8)
(2T701,209:8)
(SVAUT0,2C01:8,8)

(809:)

(MINTAC,2C02:1,8)
(INTAC,INTAC:)

111t oenerated for: SMMANUJAL
RRRRARRRRRAKRARRRRRR

112s.,or0cC

(SUMANUAL )

P 113s.sensecond (KEYCHAR:8B)

P

1i14s.exitoroc

(SMMANUAL, SMMANUAL 2)

P 115t.3enerated for: MANUAL
RARARRARRRRAARRARAAR

VU9V OUVVOVOVVUVIVVUVVVUVTOVVTOVIVVOUVOVIVITVTUVTOUVUVUTVIVVVDVUTOOLOUD

XY LA I SN P SIS I BN
T AT N ST I AN NPT 27

116s.0r0c
117s,ne
118s.jmof
119s.88si3n
120s,issuevent
121s.lo0c
122s.ne
123s,jmof
124s.assign
125s.issuevent
126s.10¢c
127s.ne
laﬁs.imof
129s.assian
130s.issuevent
131s8.10¢
132s,.ne
1338-impf
134s.assign
135s.,issuevent
136s.10c
137s.ne
!sas.jmof
139s,.assign
140s,issuevent
141s.10c¢
142s.ne
143s,jmoft
144g.assign
14Ss.issuevent
1d6s.10c¢
147s.ne
148s,.jmof
149s5.a3sign
150s.issuevent
151s,10¢
152s.ne

1538, jmof

(MANUAL :)
(3701,AC0,3C02:8,8,8)
(2701,210:8)
(P3LL,2C02:8,8)
(PJLL:8)

(a10:2)
(a701,AC1,2C02:8,8,8)
(2701,811:8)
(POLL,2CO01:8,8)
(PJLL:8)

(al12)
(a701,AC2,3C02:8,8,8)
(2701,212:8)
(POLL,2C03:8,8)
(PILL:8)

(2122)
(a701,AC3,2C02:8,8,8)
(A701,913:8)
(P3LL,3C04:8,8)
(PJILL:8)

(a13:2)

(ATO01,@14:8)
(PILL,2C05:8,8)
(POLL:8)

(d142)
(a701,ACS,2C02:8,8,8)
(2701,215:8)
(POLL,2C06:8,8)
(PJLL:8)

(9153)
(a701,AC6,3C02:9,8,8)
(3701,3t6:8)
(PILL,2C07:8,8)
(POLL:8)

(93t62)
(#T01,AC7,2C02:8,8,8)
(3701,017:8)
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P 154s,3ssign (PILL,aC0R:8,8) :
P 15Ss.issuevent (P3JLL:8) —_—
P 1S6s.l0¢ (#17:2) .
P 1S7s.ne (37101,AC8,2C02:8,8,8) e
P 158s.jmot (aT01,218:8) Tl
P 159s.assign (PJILL,3C09:8,8) T
P 160s.,issuevent (PIOLL:8B) L
P tols.loc (3182) -

. P 162s.ne (2701,AC9,9C02:8,8,8) -

.2 P 163s,jmot (a701,a19:8)

~ P 164s,assign (POLL,3C10:8,8)

X P 165s.issuevent (POLL:8)

- P 166s8.10¢ (3192) -

_ P 167s.assiaon (SMMANUAL,3C02:1,8) -

d P 168s.exitoroc (MANUAL,MANUAL:) e

- P 169t,3enerated for: SMAUTO

b RARARRRRRARRARARRRKR

% P 170s.or0c (SMAUTO:)

¥ P 171s.sensecond (KEYCHAR:8) R
P 172s.exitoroc (SMAUTO,SMAUTO:) -

P 173t.3enerated for: AUTO

RRRRRRRRARARAKARAAARS

174s.0r0¢ (AJTO:)

17Ss.assign (MENU,dC03:8,8)

176s,issuevent (MENU:8) Bt
177s.sensecond (KEYCHAR:8) —
178s.eq (701 ,KEYCHAR,9C02:8,8,8) S

PR
eletannana o
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17930jm0f
180s.assign
181s.loc
182s.eq
lBSsoimof
184s.assign
1855.'°C
186s,.2q
187s.jmof
18Rs.assign
189s.10¢
190s.eq
191s,.jmpf
192s.assign
193s.10¢
194s.eq
19Ss.jmpf
196s8.a8s8sign
197s.10c¢
198s.eq
199s3.jmof
200s.assign
201s,.loc
EOZSOQQ

(3701,220:8)
(KEYINMAIN,3CO01:1,8)
(2202)

(3701 ,KEYCHAR,AC01:8,8,8)

(9#701,a021:8)
(INTPERIOD,2C11:8,8)
(321:)

(9701 ,KEYCHAR,3C03%:8,8,8)

(a#701,a22:8)
(INTPERIOD,2C12:8,8)
(a2217)

(9T701,KEYCHAR,aC04:8,4,8)

(dT0t,d23:8)
(INTPERIOD,2C13:8,8)
(@23:)

(3701 ,KEYCHAR,C0S:8,R,8)

(a701,924:8)
(INTPERIOD,2C14:8,8)
(324:)

(3701 ,KEYCHAR,9C06:8,8,8)

(d701,@25:8)
(INTPERIOD,2C06:8,8)
(825:)

(#701,KEYCHAR,0C07:8,8,8)
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203s,jmpt
204s.assign
20Ss,loc
206s.assign
207s.assign
208s,assign
209s.exitoroc

210t .generated for:

(T01,226:8)
(INTPERIOD,aC01:8,8)
(326:)
(INTTIME,CLOCK:B,8)
(SVMAUT0,2C02:1,8)
(TPOLL,aC01:1,8)
(AJTO,AUTO:)

TPOLL

RRARRRRRAAARRRRAARAK

211s,.or0cC
212s,.sub
213s.3¢
2lis,jmof
21Ss.assign
216s,1o0¢
217s,exitoroc

218t.generated for:

(TPOLL:)
(2701,CLOCK,INTTIME:B,8,8)
(27T01,d701,INTPERIOD:8,8,8)
(a701,227:8)
(TPOLL,CO1:1,8)

(927:2)

(TPOLL,TPOLL:)

POLLAUTO

ARRAAARAAARARARNANARAL

2198 .or0¢
220s.ne
ZzlS.ime
222s8.3ssign
223s,issuevent
224s,loc
Zzss.ne
226s,.jmoft
227s.ass8i9gn
228s,issuevent
229s,10¢
230s,.ne
2318.imof

(PILLAUTO:)
(3T7T01,AC0,2C02:8,8,8)
(aT01,a28:8)
(POLL,®»C02:8,8)
(POLL:8)

(a28:)
(3T7T01,AC1,32C02:9,8,8)
(2701,929:8)
(PJLL,aCO01:8,8)
(POLL:8)

(329:)
(8T01,AC2,2C02:8,8,8)
(2701,2830:8)

232s,assign (PIOLL,9C03:8,8)
233s.issuevent (PIOLL:8)
234s,loc (830:)
235s.,ne (#701,AC3,2C02:8,8,8)
236s,jmof (8701,331:8)
237s,a3ssign (POLL,0C04:8,8)
238s,issuevent (POLL:8)
239s,lo0c (331:)
240s.ne (3701,AC4,2C02:8,8,8)
241s,jmof (a701,232:8)
5 242s,assign (PILL,aC05:8,8)
- 243s,issuevent (PJILL:8)
_ 244s,Voc (332:)
-~ 24Ss.ne (9T01,ACS,2C02:8,8,8)
3 246s.jmot (3701,033:8)
“ 247s.assign (POLL,2C06:8,8)
3 2uB8sg,issuevent (PILL:8)
) 249s,l10c (233:)
] 250s.ne (aT01,AC6,9C02:8,8,8)
o 251s.jmof (d703),334:8) S
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252s.assign
253s.issuevent
2S4s,loc
255!.ne
2569.jmbf
257s.assign
258s.issuevent
259s.loc
260s.ne
ablSOiMDf
262s.assign
263s.issuevent
264s.loc
2°5$Qﬂe
266s.jmof
267s,assign
268s,.issuevent
269s,1oc¢c
270s.assign
271s.exitoroc
272t .generated

(POLL,2C07:8,8)
(P3LL:8)
(d34:3)

(a#701,AC7,3C02:8,8,8)

(3701,235:8)
(PJLL,2C0R:8,8)
(POLL:8)

(235:)

(STOI.ACB'BCOE:S'B,G)

(aT01,036:8)
(POLL,aC09:8,8)
(PJOLL:8)

(9363)

(8701,AC9,9C02:8,8,8)

(8701,237:8)
(POLL,aC10:8,8)
(POLL:8)

(837:)
(TPOLL,2C02:1,8)

(POLLAUTO,POLLAUTO:)

for: MMSGDSPLY

ARRERARARRERANRARRRAAR

P

273s,0r0¢

(MMSGDSPLY?)

P 274s.sensecond (KEYCHAR:8)
(MMSGDSPLY ,MMSGDSPLY?)
P 276t.generated for: MSGDSPLY
RARRARRAARRRAANRRANARR

P

VYVVOVIVVVIVV UV UVTVOUVUVUUVUOVOUVVIOUOUVULYD

275s.exitproc

277s.or0cC
278s.assign
279s,issuevent
280s,.assign
281s.issuevent
282s.ass8i3n
283s.issuevent
284g.,assign
28Ss.issuevent
286s.assign
287s.issuevent
288s,.assian
289s,issyevent
290s.assign
291s,issuevent
292s.assign
293s,issuevent
294s,assign
295s.issuevent
296s.assign
297s,issuevent
298s.assign
299%s.exitoroc
300t .generated

(MSGDSPLY:)
(MSGVDT,MSGO:B.BJ
(MSGVDT:8)
(MSGVDT,MS5G1:8,8)
(MSGVDT:8)
(MSGVDT,MSG2:R,8)
(MSGVDT:8)
(MSGVDT,MS5G3:8,8)
(M3GVDT:8)
(MSGVDT,M8G4:8,8)
(MSGVDT:8)
(MSGVDT,MS5G5:8,8)
(MSGVDT:8)
(MSGVDT ,MS5G6:8,8)
(M3GVDT:8)
(MSGVDT,MSG7:8,8)
(MSGVDT:8)
(MSGVDT,MSG8:8,8)
(MSGVDT:8)
(MSGVDT,MSG9:8,8)
(MSGVDT:8)

(MMSGOSPLY,dC02:1,8)
(M3GDSPLY,MSGDSPLY:)

for: MLICATIDN
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P 301s.oroc (MLOCATION:)

P 302s.sensecond (KEYCHAR:8)

P 303s.exitproc (MLOCATION,MLOCATION:)

P 304t.generated for: LOCATION
RARRARRRARARAARRAANRAR

P 305s.or0c (LICATION:)

P 306s.3assign (MENU,2C04:8,8)

P 307s.issuevent (MENU:8) A
P 308s.sensecond (KEYCHAR:8) 1
P 309s,.eq (9701 ,KEYCHAR,C02:8,8,8) I
P 310s.jmof (a701,238:8) T
P 311s.,assign (KEYINMAIN,aCO01:1,8) 'Q';
P 312s.l0¢ (33R:) o
P 313s.eq (dT01 ,KEYCHAR,®C01:8,8,8) R
P 314s.jmof (370i,339:8) ]
P 315s.assign (NEWP0OS,2C01:1,8) -
P 316s.loc (939:) R
P 317s.eq (2701,KEYCHAR,3C03:8,8, 8) e
P 318s.jmof (aT701,240:8) -y
P 319s.assign (NEwWPOS,aC02:1,8) RE
P 320s.assign (TYL.OCATION,aC01:8,8) DA
P 321s,lo0¢ (2402) RO
P 322s.assign (MLOCATION,3C02:1,8) SRS
P 323s.exitoroc (LOCATION,LOCATION:) IR
P 324t.generated for: TMLOCATION

AARKRRARRRRKRNARIRRARA

P 32S5s.or0cC (TMLOCATION?)

P 326s.sensecond (KEYCHAR:8)

P 327s.exitproc (TVLOCATION,TMLOCATION:)

P 328t.generated for: MANLOC

ARRRRRRRRARRANRARARA

329s.0r0c¢ (MANLOC:)

130s.sensecond (MANPDS:8)

3131s.assign (PISITION,MANPOS:8,8)

132s,.assign (TMLOCATION,AC02:1,8) LA

333s.exitproc (MANLOC,MANLOC:) S

334t .generated for: MCLOCKSEI et

AARRARRARRARARARARAAR

P 33Ss.oro0c (MCLOCKSET?)

P 336s,.sensecond (KEYCHAR:8)

P 337s.exitoroc (MCLOCKSET,MCLOCKSET:)

P 338t,.3enerated for: CLOCKSET :

RARRARRNRARKRRARRRRAR AR
339s.0r0c¢C (CLOCKSET:) o

340s.assian (MENU,dC05¢8,8) RO

341s,issuevent (MENU:8)

342s.sensecond (KEYCHAR:8)

343s.as88i3n (MCLOCKSET,3C02:1,8)

344g,.exitproc (CLOCKSET,CLOCKSET:)

34St . generated for: MLOGINOUT

VYV OVUOVUVO

VYOVOVODUOVOVDO
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ARRARRRRRANRRRRARARR
P 346s.0r0cC (MLOGINOUT:)

P 347s.sensecond (KEYCHAR:8)

P 34u8s.exitoroc (MLOGINOUT,MLOGINODUT:)
P 349t .3enerated for: LOGINDUT
ARRRRRARRRARREANAANAKRARR

350s.oro0c (LIGINOUT:)

IS1s.assign (MENU,3C06:8,8)
352s.issuevent (MENU:8B)

3531gs.sensecond (KEYCHAR:8)

3154s.eq (a701,KEYCHAR,®C02:8,8,8)
35Ss.jmof (aT01,341:8)

3S6s.assign (KEYINMAIN,2CO0121,8)
357s.lo0c (?41:)

358s,.eq (370} ,KEYCHAR,3C01:8,8,8)
3598, jmof (dT01,a242:8)

360s.assign (TLOGIN,2C01:1,8)

361s,.10¢C

(9422)

Jo2s.eq {(3T7T01,KEYCHAR,2£03:8,8,8)
l63s.jmof (aT01,243:8)

l6Us.assign (TLOGOUT,aC01:1,8)
36Ss.10¢ (9433)

366s8.a88ign (MLOGINOUT,3C02:1,8)
367s.exitoroc (LIGINOUT,LOGINOUT:)
368t .generated for: TLOGIN
RARRARAAARARRARR AR AR

P 369s.o0r0cC (TLOGIN?)

P 370s.sensecon3 (KEYCHAR:8)

P 37is.exitoroc (TLOGIN,TLOGIN?)

P 372t.generated for: LOGIN

VYV VIV VOV IUVIVTOVVIUVOVVIVVOOO

AARBARRRARAARRARARARAR

P 373s.or0c (LIGIN?)

P 374s.assign (ACNUM,aC02:8,8)

P 375s.sensecond (ACNUM:8)

P 376s.eq (aT01,NEXTAC,2C02:8,8,8)
P 377s.eq (a702,AC0,2C02:8,8,8)

P 378s,and (2701,8701,9702:R2,8,8)

P 379s,jmof (3701,344:8)

P 380s.assign (ACO,ACNUM:8,8)

P 381s.l10c (344:)

P 382s.eq (3T01,NEXTAC,9C01:8,8,8)
P 383s.eq (@702,AC1,28C02:8,8,8)

P 38“3.8"d (OTOI.QTOI-QTOZ:B.BpS)

P 385s.jmof (87101,345:8)

P 386s.assign (AC1,ACNUM:8,8)

P 387s.l0c (34S:)

P 388s.eq (3701 ,NEXTAC,2C03:5,8,8)
P 389s.eq (a702,AC2,2C02:8,8,8)

P 390s.and (aT701,4T7T01,98702:8,8,8)

P 391s,jmof (a701,d46:8)

P 392s,assign (AZ2,ACNUM:8,8)
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193s.l0c
394s.eq
395s.eq
396s.and
39730imof
398s.assign
399s.lo0¢c
400s,eq
401s,eq
402s,and
403s,.jmof
404s,.assian
40Ss.loc
406s8,29
407s,.ea
ans.and
409s,jmpf
410s.,assign
411s,lo0c
d412s.eq
413s.eq
4i14s,snd
41Sg.jmof
416s.as8si3n
417s.l1oc
418s.eq
419s,eqa
420s.and
42is.jmof
422s,assign
423s,lo0c
llalls.eq
42Ss.eq
426s.and
427s.jmot
428s,assign
429s.loc
430s,eq
431s,eq
432s.and
433s,jmof
434s,8s88ign
43Ss,l1o0¢
436s,add
437s,assign
438s.eq
439s,jmof
440s.assign
441s,loc
442s,.assign

4d3s.exitproc

- - -
~ . .
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(463)
(d701,NEXTAC,2C04:8,8,8)
(pT02,AC3,2C02:8,8,8)
(a701,2701,2702:8,8,8)
(d701,047:28)
(AC3,ACNUM:8,8)

(947:)
(dTO1,NEXTAC,9C05:8,8,8)
(2T02,AC4,2C02:8,8,8)
(2701,2701,2702:8,8,8)
(3T01,948:8)
(AC4,ACNUM:8,8)

(a48:)
(3T01,NEXTAC,2C06:8,8,8)
(a702,ACS5,3C02:8,8,8)
(a701,a701,3702:8,8,8)
(2701,249:8)
(ACS,ACNUM:8,8)

(9493)
(aY01,NEXTAC,2C07:8,8,8)
(dT02,4C6,2C02:8,8,8)
(2701,0701,3702:8,8,8)
(d701,250:8)
(AC6,ACNUM:8,8)

(350:)
(0701,NEXTAC,2(08:8,8,8)
(2702,A4C7,3C02:%,8,8)
(3701,2701,3702:8,8,8)
(3701,251:8)
(AC7,ACNUM:8,8)

(as1:)

(3703 ,NEXTAC,aC09:8,8,8)
(2702,AC8,9C02:8,8,8)
(37T01,0701,2702:8,8,8)
(a701,052:8)
(ACB,ACNUM:8,8)

(252:)

(9701 ,NEXTAC,2C10:8,8,8)
(3702,AC9,2C02:8,8,8)
(a701,4701,2702:5,8,8)
(2701,953:8)
(AC9,ACNUM:8,8)

(2532)
(TO1,NEXTAC,3C01:8,8,8)
(NEXTAC,2701:8,8)

(aTO01 ,NEXTAC,?C14:8,8,8)
(A701,a354:8)
(NEXTAC,3C02:8,8)

(054:)

(TLOGIN,»C02:1,8)
(LIGIN,LOGIN?)
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449s.,0r0cC
450s,.,assion

4S1s.sensecond

452s.eq
453s,jmof
4S4s.,assign
455s,.10c¢c
456s.eq
457s,.jmof
4S58s,.assign
459s,loc
460s.eq
4618, jmo¢
462s.assign
4638. loc
464s.eq
465s,jmpt
466s8.8s8s5ign
467s,10c¢c
468s.0q
469s,jmpf
470s.,assign
471s.lo0c
472s.eq
473s.jmof
474g.,assign
475s.loc
476s,.eq
477s,jmpf
478s,.assign
479s,.l10c¢
480s,eq
48t1s,jmpf
482s.assign
483s.10c¢
484s.eq
48Ss,jmof
486s.assi9n
487s.lo0c
488s.eq
489s,jmof
490s.8ss8ign
491s.loc
492s.assign

............

P 444t .generated for: TLOGOUT
RRRARRANARARRRARRRRAK

P 445s,.,proc
P 446s,sensecond (KEYCHAR:8)
P 447s.exitoroc
P 448¢,3enerated for: LOGOUT
RARRRARRANRARRARRRARA

(TLOGOUT:)

(TLOGOUT, TLOGOUT?)

(LOGOUT:)
(ACNUM,C02:8,8)
(ACNUM:8)
(8701,ACO0,ACNUM:8,8,8)
(a701,055:8)
(ACO0,aC02:8,8)

(855¢)
(3701,AC1,ACNUM:B,8,8)
(3701,956:8)
(ACO,2C01:8,8)

(356:)
(8T01,AC2,ACNUM:8,8,8)
(2701,357:8)
(AC0,aC03:8,8)

(a57:)
(a701,AC3,ACNUM:8,8,8)
(9701,958:8)
(AC0,aC04:8,8)

(958:)
(aT01,AC4,ACNUM:8,8,8)
(a701,2959:8)
(AC0,3C05:8,8)

(259:)
(2T01,ACS,ACNUM:8,8,8)
(aT701,060:8)
(AC0,aC06:8,8)

(360:)
(aT01,AC6,ACNUM:8,8,8)
(2T01,361:8)
(AC0,29C07:8,8)

(361:)
(3701,AC7,ACNUM:8,8,8)
(aT01,062:8)
(AC0,aC08:8,8)

(362:)
(3701,AC8,ACNUM:8,5%,8)
(3701,263:8)
(AC0,2C09:8,8)

(3632)
(2701,AC9,ACNUM:8,8,8)
(2701,36428)
(ACO,2C10:8,8)

(dbu:)
(TLOGOUT,aC02:1,8)
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P 493s.exitproc (LIGOUT,LOGOUT:)
P 494t.generated for: POSCH
RARARRRARARARARARKRAA X

49Ss.or0c (POSCH:)
496s.sensecond (NEWPOS:1)

497s.eq (d701,NEWNPDS,2C01:8,1,8)
498s.jmof (3701,265:8)

499s.assign (PJSCH,aC01:1,8)
S00s.loc (@653)

SO01s.exitoproc (PJISCH,POSCH:)
S02t.generated for: POSUPDATE
AARRRRARRAARRARRR AR ARR

P S503s.oroc (PISUPDATE:)

P SO4s.sensecond (PJISITION:8)

P 505s.assiqgn (POSCH,aC02:1,8)
P

P

VY9V VUVOVOVDUVDO

SO0bs.exitoroc (POSUPDATE,POSUPDATE:)
S07t.generated for: MSGIN
ARRRARRRRNRARKRAARARRAA

P S08s,.,oro0c (MSGIN:)

P S509s.sensecond (MSGREADY:1)

P Si0s.eq (2701 ,MSGREADY,2C01:8,1,8)

P Sllg,jimpf (2701,266:8)

P S12s.assian (MSGIN,2C01:1,8)

P S13s,.loc (a66:)

P St4s.exitoroc (MSGIN,MSGIN?)

P S1St.generated for: MSGSTORE

RANRRRRAAARRARRRARARR

P Slés.oroc (MSGSTORE )

P Sl7s.sensecond (MESSAGE:8)

P S18s,issuevent (MSGRCVD:1)

P Si19s,.eq (AT01,NEXTUSG,dC02:8,8,8)

P 520s.jmpf (a701,267:8)

P S521s,assign (ACO,MESSAGE:8,8)

P S22s.loc (267:2)

P S23s,.eq (dT01,NEXTUSG,AC01:8,8,8)

P S24s,.jmof (aT01,068:8)

P S2Ss.assign (AC1,MESSAGE:8,8)

P S26s.l0¢ (268:)

P S27s.eq (@T01,NEXTUSG,2C03:8,8,8)

P S28s,jmpf (2701,069:8)

P S29s.,assign (AC2,MESSAGE:8,8)

P S30s.l0c (969:)

P S31s.eq (3701 ,NEXTUSG,2C04:8,8,8)

P S32s,jmpf (a701,270:8)

P S33s.,assign (AC3,MESSAGE:8,8) ]

P S34s.loc (370:) .

P S35s.eq (ATO1,NEXTUSG,aC05:8,8,8)

P S36s.jmot (a701,371:8)

P S37s.assign (AC4,MESSAGE:8,8)

P S38s.loc (a71:2)

P S39s.eq (»701,NEXTUSG,aC006:8,8,8)
80
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P 540s.jmof (2701,272:8) RS
P S41s.assign (ACS,MESSAGE:8,8) o
P Sd42s.loc (8723) o
P S43s.eq (701 ,NEXTUSG,2C07:8,8,8) , B
P Sdds,jmof (9701,273:8) o
P 54Ss,assign (AC6,MESSAGE:8,8) ?ﬁfﬁ
P Sdés,.loc (373:) SRS
P S47s.eq (?r01,8EXTVSG,2C08:8,8,8) BNTES
P SuBs,jmof (3T0L,274:8) 4
P S49s.assign (AC7,MESSAGE:8,8) o
P 550s.loc (9742)
P SSls.eq (AT01,NEXTUSG,2C09:8,8,8)
P S52s.jmof (9701,275:8)
P 553s.assign (AC8,MESSAGE:8,8) .
P 554s,lo¢ (975:) 1
P S5S5s.ea (2701 ,NEXTUSG,5C10:8,8,8) -
P S56s.jmof (T01,276:8)
P 557s.,assign (AC9,MESSAGE:8,8)
P 558s.lo0¢ (3762) BRI
P S59s.add (PT01,NEXTUSG,2C01:8,8,8) S
P S60s.assign (NEXTMSG,3T701:8,8) o
P Sols.eq (3T01,NEXTUSG,DC1428,8,8) .
P S62s.jmof (2701,277:%)
P S63s.,assign (NEXTMSG,aC02:8,8)
P S64s,l1o0c (A772)
P S6Ss.exitoroc (MSGSTORE,MSGSTORE:)
P 566t,generated for: SYSTEM AARAARREAXRARAR AN R AN
P S67s.cons (aC01,1:8)
P S68s.cons (a02,0:8)
P S69s.cons (aC03,2:8)
P S70s.cons (3C04,3:8)
P S7ls.cons (aC05,4:8)
P S72s.cons (9C06,5:8)
. P S73s.cons (9C07,6:8)
.- P S7ug,.cons (aC08,7:8)
» P S75s,cons (2£09,8:8)
- P S7bs.cons (?C10,9:8) T
: P S77s.cons (aC11,30:8) e
h P S78s.cons (3C12,20:8) )
2 P S79s.cons (9213,15:8) R
N P S80s.cons (9C14,10:8) .
2 P SB8ls,var (a701:8) 4
- P 582s.var (702:8) ;
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APPENDIX D

NEWCSDL.FOR OJUTPUT
LISTING (SOFTWARE)

) ;

| ;:::::3:::::'—'::::::::::::::::::::::::::::
H
; = inte)l BOR6 realization = -
’ .
7SS2=22TI=TSIITT=ISTTTSSTTTTTSSTITTTIT=IsSsS o
- "4
’ -

| f B
’ o
H 3
; ]
sysld e3u 0DOOOH w
sysld equ 0COO0OH

' sysi2 equ  0BOOOH

. sysll eJu 0AOOOH

/ syslo eay 90004

! sys9 e3u 8000H

- sys8 eju 7000H

’ sys? eau 6000H

' sysbé eau S000H
sysS eau 4000H
sysd eju 30J0H
sys3 eju 2000H
sys?2 eau 1000H

.
’

’

! ithis routine allows for a 1K stack. a stack that
s Qrows larger thar

ithis will overflow into the data segment. to allow o
Yarger stack

ithe ramptr global primitive in s.main must be set to
the required

ivalue. this method overlans 64K of stack segment angd
64K of data .

ssegment. S

[4

MO B ielin "=V P POy

AN
, R -
PP PV P P

orqg ‘22222 srom address obointer
) mov DX,03FFH jset data segment
- base address
N mov DS,DX ito 1024 RO
s mov OX,0000H iset stack seamnent ]
Z base address A
; mov $S,0X ito 0000H R
P jno OFO000H ijump to low
] —
- R
: ]
. 82 ,'_:
. . '.g:.l
g 9
’ :
¢
¢
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ajdress of highest

high 64K

sdefine

in ram
KEYINM:

sJefine

in ram
MINTAC:

idefine

in ram
MMSGDS:

sdefine

in ram
MLOCAT:

idefine

in ram
MCLOCK:

idefine

{2 ram
MLOGIN:

sdefine

ia ram
SMMANU:

sdefine

in ram
SMAJTO:

idefine

ram
ACO:

e, ",

P ——————

org khkkkkk

jino 0EOOOH

org 1024
8=bit storage

org 1023

do 0

org 983046
R=hit storage

org 1023

do 0

org 983046
8-bit storage

org 1023

d» 0

orq 983046
8=bit storage

org 1023

ds 0

org 983046
8-bit storage

org 102%

do 0

org 983046
8=bit storage

org 1023

d> 0

orq 983046
8=bit storage

ora 1023

d2 0

org 983046
8=bit storaqe

org 1023

do 0

org 983046

8=bit storage

org

db

.......

1023

......

;64K block
irom address oointer
sto bottom of 2nd

iblock

78 bit variable KEYINM

srom address oointer

78 bit variable MINTAC

srom address pointer

¢8 bit variable MMVMSGDS

srom address oointer

8 bit variable MLOCAT

srom address opointer

;8 bit variable MCLOCK

srom address oointer

78 bit variable MLOGIN

irom address oointer

78 bit variable SMMANU

srom address oointer

+8 bit variable SMAUTO

;rom address oointer

8 bit variable ACO in

. R
:;U:Q
L
KRR
RIS
AR

e »
A .

MM AR

KL R

. st

i ’ a'al.

ettt

0 ERSECAN
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...... ; e e N
o
T
i
orgy 983046 irom address pointer
idefine B=bit storage -
org 1023 8 bit variable AC! in ]
ram L
AC1: db 0 el
orgy 983046 srom address oointer »
;define B=bit storage N
org 1023 8 bit variable AC2 in i
- ram R j
. AC2: db 0
“ org 983046 irom address oointer )
N idefine 8-bit storage -
& ora 1023 78 pit variable AC3 in SR
ram v
- AC3: db 0 4
5 org 983046 irom address oointer
5 sdefine 8=bit storage .
: org 1023 ;8 bit variable ACY4 in L
ram R
AC4: db 0 -
ora 983046 ;jrom address oointer . «
idefine 8~<bit storage ,::j
orqg 1023 8 bit variable ACS in el
ram St
ACS: db 0 DEON
org 983046 irom address oointer —g
- sdefine 8=bit storage s
- org 1023 i8 bit variable AC6 in e
o ram e
- ACb: db 0
- org 983046 irom address oointer S
: ;define 8<bit storage i
orq 1023 i8 bit variable AC7 in :::1
ram
AC7: db 0
orqg 983046 ;irom address oointer
idefine 8-bit storage T
orqg 1023 78 bit variable AC8 in -
4 ram y
- AC8: db 0 B
35 org 983046 ;rom address oointer NS
.. idefine B8-bit storage :;Qﬂ
~ org 1023 :8 bit variable AC9 in RS
- ram Ty
' AC9: db 0 -9
e org 983046 irom address oointer S
y ;define 8=bit storage RO
- org 1023 :8 bit variable INTPER A
N in ram A
) INTPER: do 0 R
- orqg 983046 irom address pointer —f
- 84 -ﬁﬁi
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in

in

in

in

in

in

in

in

in

DIMOREIRAI I gk Nt

$define

ram
MSGO:

sdefine

ram
MSG1l:

s Jdefine

ram
MSGe2:

sdefine

ram
MSG3:

idefine

ram
MSG4:

idefine

ram
MSGS:

idefine

ram
MSG6:

sdefine

ram
MSG7:

jdefine

ram
MSG8:

idefine

ram
MSG9I:

;define

. et e LIPAPE.
PURAPIRENE MY

~

8~-bit storage

orn 1023
dad 0
orqg 983046
8=bit storage
org 1023
ds 0
org 983046
8=bit storage
orqg 1023
d» 0
orqg 983046
8=bit storage
org 1023
da 0
orq 983046
8=bit storage
org 1023
do 0
org 983046
8=bit storage
orqg 1023
do 0
org 983046
8=bit storage
ory 1023
dd 0
org 983046
8=bit storage
org 1023
db 0
ory 983046
B=bit storage
orq 1023
dd 0
org 983046
8=bit storage
org 1023
do 0
org 983046

8-bit storage

............

8S

;8 bit variable MSGO

srom address oointer

¢8 bit variable MSG1

srom address oointer

;8 bit variable MSG2

irom address oointer

+8 bit variable MSG3

srom address odinter

78 bit variable MSGY

irom address oointer

78 bit variable MSGHS

srom address oointer

;8 bit variable MSG6

srom address pointer

78 bit variable MSG7

srom address pointer

8 bit variable MSGH

srom address pointer

78 bit variable MSG9

irom address oointer

.....

...........

@

» ;




........

org 1023 i8 bit variable TMLUCA
in ram
TMLOCA: do 0
orq 983046 irom address oointer
idefine 8=bit storage
org 1023 8 bit variable TLOGIN
in ram
TLOGIN: do 0

orq 983046
sdefine 8=bit storage

irom address oointer

org 1023 +8 bit variable TLOGOU
in ram
TLOGOU: d> 0
org 983046 irom address oointer
. tdefine 8=bit storage
. ora 1023 ;8 bit variable NEXTMS
- in ram
- NEXTMS: da 0
v org 983046 ;rom address oointer
i ;define B=bit storage
S org 1023 8 bit variable NEXTAC
. in ram
- NEXTAC: do 0
- org 983046 srom address pointer
- tdefine B8-bit storaqge
orqg 1023 8 bit variable TPOLL
in ram
TPOLL: db 0
orqg 983046 srom address oointer
idefine 8-bit storage
orqg 1023 78 bit variable COUNTY
in ram
COUNT: 4b 0
org 983046 ;rom address oointer
i1dJefine B-bit storage
ora 1023 8 bit variable CLOCK
ia ram
CLOCK: do 0
org 983046 irom address oointer T
[4
iorocedure KEYINM O
IKEYINM: noo jentry point for SN
KEYINM e
b: ;detect condition=type input (l16-bit) T
N in Ax,0 isense environmental data -
o nov KEYFLG,AX s
5 itest for equality between KEYFLG and 2aCO01 (16=0it) NN
o nov #T01,1 ioresuppose eaquality o
- nov AX,KEYFLG sfetch KEYFLG N
i: . cmo AX,3C01 icompare arguments T
7 iz $+4 iend routine if T
EK _ﬂ:
o) Bo T
o T
g e
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T, 9
A A B S N

DA AS SRR g R

to

to

inot equal, ol01 = 0

$load value inato

icompare to zero
ijump to A01 if

another variable
sassign aC0O}
sto KEYINM
sdefine location 201
sentry ooint for
another variable

sassign aC0¢2
sto MENU

jissue control

input (l6=bit)
isense environmental

data

stest for equality between KEYCHA and 2CO01 (l16-nit)

ioresuppose equality
ifetch KEYCHA
scompare arguments
;end routine if
inot equal, o701 = 0
sload value into

icompare to zZero

true
nov aT01,0
ibranch on false
nov AL,aTO1
accumulator
tcmo AL,0
iz 201
false(=0)
sassign value of one variable
(16=bit)
nov Ax,aC01
nov KEYINM, AX
A01: nop
f
jorocedure KBINPM
AXBINPYM; noo
KIINPM
assign value of one variable
(16=bit)
nov AX,aC02
nov MENU, AX
ssend condition=type output (l16=-bit)
nov AX,MENU
sut O,AX
jdetect condition=type
in AX,1
novV KEYCHA,AX
nov 2T01,1
nov AX,KEYCHA
cmo AX,3C01
iz $+4
true
nov a701,0
;oranch on false
nov AL,3aTO1l
accumulator
cmo AL,O
jz @02

false(=0)

iassign valye of one varfable to

sjump to d02 if
another variable
sassian aCO1

sto MINTAC
tdefine location a02

itest for equality petween KEYCHA and 2C03 (lo=pit)

(16=bit)
nov Ax,aC01
nov MINTAC,AX

a02: noo

nov 2701,1
nov AX,XEYCHA
cmd AX,3C03
iz $+4

true

87
N e N

joresuppose equality
sfetch KEYCHA

scompare argumnents
iend routine if
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nov 27T01,0 inot equal, 23701 = 0
jbranch on false
nov AL,3701 s1oad value into
accumulator
cmo AL, O icompare ton zero
iz 203 sjump to 203 if

false(=0)
sassign value of one variaple to another varijaole

(16=bit)
nov AX,adCO01 iassign aC01
nTovV MMSGDS,AX ito MMSGDS 4
203 nop tdefine location @03 .o
itest for equality between KEYCHA and aC04 (16-ait) fj
mov aTo01,1 ioresuppose equality v
nov AX,KEYCHA stetch KEYCHA SR
cmd AX,aCo04 icompare arguments
iz $+4 iend routine if

nov 2701,0 inot equal, aT0l = 0
ioranch on false

.. nov AL,3T01 sload value into

. ascumyulator

) cmd AL, O icompare to zero
iz *04 fjumo to 204 if

talse(=0)
sassign value of one variable to another variadle

(L6-bit)

nov AX,2C01 sassign 2C01
nov MLOCAT,AX sto MLOCAT

804 nop tdefine location 204

stest for equality between KEYCHA and adC0S (i16=bit)
nov 2701,1 ioresuppose eaquality
nov AX,KEYCHA stetch KEYCHA
tmo AX,aC05% icomoare arauments
jz $+4 send routine if

nov ato1,0 inot equal, aT0f = 0
ioranch on false

noV AL,aTO01 sload value into
azcumulator

cmd AL, O icompare to zero

iz a05 ijump to @dS if

false(=0)
sassign value of one variable to another variable
(16=-bit)

nov AX,2C01 jassign 2C01
nov MCLOCK,AX sto MCLOCK
205 nop tdefine location @05
itest for equality between KEYCHA and dC06 (1b6=dit)
nov 2T01,1 soresupoose eauality
nov AX,KEYCHA ;fetch KEYCHA

88




cmd AX,2C06

iz $+4
true

nov 6701'0

ibranch on false

nov AL,3TO1
accumyltator

cmo AL, O

iz 206

false(=0)
i8ssign value of one variable to

(16=bit)
nov AX,aCO01
oV MLOGIN, AX
206 nop
sassign value of one variable to
(16=bit)
nov Ax,2C02
nov KEYINM,AX
’
sorocedure MINTACL
BVINTAC: noo
MINTAC

T — T T T ———, LAl b aris et arah -t eActh e e eh e il a0l erd ood aed e o
et . e T Lo Sl Tt s P e e e = e Tu T e T

scomoare argumnents
send routine if

inot eaual, aT0l = 0
$load vatlue into

rcompare to zero
jump to @06 if

another variable
sassiagn oCO01l

ito MLOGIN
idefine location aU6
another varijable
iassign 2C02

jto KEYINM

ientry point for

idetect condition=type input (l16-bit)

in AX,Z
nov KEYCHA,AX

.
’

sorocedure INTAC

;sense environmental data

ientry point for

another variable

isense environmental data

joresupoose equality
sfetch KEYCHA

rcompare argumnents
iend routine if

inot equal, aT01 = 0
t1oad valuye intd

icompare to zero

dINTAC: noo
INTAC
sassign value of one variable to
(16=bit)
mov Ax,aCo01 sassign 2C01
nov MENU,AX sto MENU
;send condition=type output (16=bit)
nov AX,MENU sissue control
out 2sAX
sdetect condition=type inpout (lé=-bit)
in AX:S
nov KEYCHA,AX
stest for equality between KEYCHA and aC02 (lb=bit)
nov 2701 ,1
nov AX,KEYCHA
emdo AX,3C02
j2 $¢4
true
nov 27T01,0
sbranch on false
nov AL,aT01
saccumulator
cemd AL,O
89
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207 sjumo to 207 if

false(=0)
. sassign value of one variable to another variable
(16=bit)
nov AX,3C01 jassign 2C01
nov KEYINM, AX sto KEYINM
) A07: noo :define location 207
itest for ejquality between KEYCHA and 2C01 (lée=5Hit)
. nov 2T701,1 sjoresuppose egjuality
x nov AX,KEYCHA ;fetch KEYCHA
. cmo AX,2C01 icompare arguments
B iz $+d iend routine if
L7} true
nov a27T01,0 inot equal, 370t = 0
soranch on false
N nov AL,aT01 ;load value into
X accumulator
- emo AL, O icompare to zero
N iz 208 ijump to 208 if

false(=0)
sassiagn value of one variable to another variable

(16=bit)
nov AX,aCO01 sassign a2Co01
nov SUYMANU, AX sto SMMANU
- 208: nop tdefine location 208
stest for eguality between KEYCHA and @C03 (lo=2it)
nov 2T701,1 ioresuppose eguality
nov AX,KEYCHA ;fetch KEYCHA
smo AX,aC03 ;compare arguments
iz $+4 send routine if
true
nov 2T01,0 inot equal, 2701 = 0
ibranch on false
nov AL,TO} s1oad value into
accumulator
cmo AL, O jcompare to zero
iz 209 sjump to 209 if

false(=0)
738sign value of one variable to another variable

(16=bit)
nov AX,3C01 sassign ACO1
nov SMAUTO,AX sto SMAUTO
209 nopo tdefine location 200
jassign value of one variable to another variable
(16=bit)
nov Ax,aC02 sassian 2C02
- nov MINTAC,AX Jto MINTAC
’
sorocedure SMVANU
. aSMMANU noo ientry point for
SVYMANU
90
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idetect condition=type input (l6-bit)

in AX, 4 isense environmental data
nov KEYCHA,AX
’
iorocedure MANUAL
DVMANUAL noo sjentry point for
MANUAL
stest if ACO ~ot equal 3C02 then aT01l = 1 (16-0Dit)
nov aT0t,1 ioresuppose
inequality
nov AX,ACO sfetch ACO
cmo AX,9C02 icompare arguments
jine $+4d jend routine if
true
nov 2701,0 sequal, 2701 = 0
ibranch on false
nov AL,23T01 iload value into
accumulator
cmo AL, O scompare to zero
jz 210 fiump to 210 if

false(=0)
sassign value of one variable to another variable

(16=bit)
nov AX,2C02 jassign aC02
nov PILL,AX sto POLL
;send condition=type outout (l1b6=bit)
nov AX,POLL /issue control
out 4 s AX
310 nop tdefine location 210
itest if AC1 not equal 2C02 then aT01 = 1 (16-bit)
nov 2T01,1 ipresuppose
inequality
nov AX,AC1H sfetch ACI
cmo AX,2C02 scompare arguments
jine $+4d sjend routine if
true
nov a701,0 sequal, 2T0t = 0
soranch on false
nov AL,3T01 $load value into
azcumulator
cmd AL, O jcompare to zero
jz all fjump to @11 if
false(=0)
sagssign valye of one variable to another variable
(16=bit)
nov AX,3C01 sassign aC01
nov POLL,AX sto POLL
isend condition=type output (l16-bit)
nov AX,POLL iissue contro!
ut 6,AX
° IR nop tdefine location A1t
91
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Jtest if AC2 not equal
nov a703,1
inequality
nov AX,AC2
cmo AX,2C02
ine $+4
true
nov 3701,0
ioranch on false
nov AL, 3701
accumulator
cmd AL,O
iz M2

false(=0)

sassign value of one variable to

2C02 then 3701 =

.........

1 (16=-bit)
roresuppose

fetch ACZ2
icompare arquments
iend routine if

jequal, 2701 = 0

sload value into

icompare to zero
Jjump to @12 it

another variable

7assign 2C03
sto POLL

sissue control
location @12

1 (16=-bit)
joresuppose

tdefine

ifetch AC3

scompare arguments
send routine if

sequal, aT01 = 0

sload value into

rcompare to zero

(16-bit)
nov AX,3C03
nov POLLIAX
7send condition=-type osutout (16=bit)
nov AX,POLL
out 8,AX
al2: nop
stest if AC3 not equal 32L02 then odT01 =
nov 9101'1
inequality
nov AX,AC3
cmd AX,QCOZ
ine $+4
true
nov 2701,0
sbranch on false
nov AL,QTOI
azcumulator
cmd AL(O
jz at3

false(=0)

jjump to 213 if

sassign value of one variable to another variable

(16-bit)
nov
rov

AX,aC04
POLL,AX

tassign 2C04
sto POLL

’send conditisn=type outout (16-bit)

nov AX,POLL sissue control
ut lO,AX
M3 nop tdefine location 413
stest if ACU not equal 2C02 then aT01 = 1 (16=Dit)
nov 2701,1 ;oresuppose
inequality
nov AX,AC4 ifetch AC4
cemo Ax,aC02 icompare arguments
ine $+4 iend routine if
true
92
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nov 2701,0
ibranch on false
nov AL,aTO1
ascumulator
zmd AL, O
jz 214

false(=0)
sassign value of one variabple to
(16=bit)

sequal, aTo01 0

s1oad value into

scompare to zero
sjumpo to ald if

another variable

nov AX,9C0% sassign 2AC0S
nov POLL,AX sto POLL
isend condition=type outouc (lb6«=bit)
nov AX,POLL jissue control
out 12,AX
14 nop t:define location a1d
itest if ACS not equal 9C02 then 3T01 = 1 (l6-bit)
nov aTo01,1 joresypopose
inequality
nov AX,ACS ;fetch ACS
emo AX,2C02 icompare arguments
jne $+4 send routine if
true
nov 2701,0 iequal, 2T01 = 0
7joranch on false
nov AL,2T01 iload value into
accumulator
cmd AL, 0 scompare to zero
jz al1s ijump to 915 if

false(=0)

$assign value of one variable to
(16=bit)
AX,aC06
POLL,AX

nov
nov

another variable

sassign 2C06
sto POLL

isend condition=type outout (l6=bit)

nov AX,POLL H
out 14,AX
@15 noo
itest if ACH6 not eaual 3dC02 then
nov 2T01,1
inequality
nov AX,AC6
cmd Ax,»C02
jne $+4
true
nov 27T01,0
ioranch on false
nov AL,aT01
azcumulator
cmd AL,O
iz J16

false(=20)
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issue control

tdefine location Al5
aT01 1 (16=bit)
/soresuppose

fetch ACH
scompare arquments
iend routine if

-e

;equal, 9701 0

i11oad valye into

icompare to zero
sjump to albé if
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sassign value of one variabple to another variable
(16=bit)
nov AXx,aC07 sassign 2C07 -
; nov PILL,AX ito POLL =
: isend condition-type outout (l16-bit) -
\ nrov AX,POLL iissue control -
T out 16,4X RSEarES
dleo: nop tdefine location alb i"“
stest if ACT not equal €02 then @TO1 = 1 (16=bit) .
nov 3721,1 joresupcpose
faequality
nov AX,AC7 ;fetch AC7
cm> AX,aC02 jcompare arguments o
jine $+4 send routine if ’
true 1
nov 2701,0 jequal, aT01 = 0
sbranch on false .
nov AL,2701 s10ad value into -]
aczcumulator ]
cmo AL, O icompare to zero ’
iz M7 jjump to @l? if 1
false(=20)
jassign value of one variable to another variable
(16=bit)
nov AX,2dC0R sassign aC08
nov POLL,AX sto POLL
isend condition=type outout (16-bit)
nov AX,POLL iissue control
sut 18,AX
Al7: noo tdefine location al7
stest if ACS not equal IC02 then aTO0t = 1 (16=Dit)
nov aTo1,1 ioresuppose
itnequality
nov AX,AC8 sfetch ACSB
cmo AX,aCo02 icompare arguments
ine $+4 iend routine if
true
nov 2701,0 iequal, 2701 = 0
soranch on false
nov AL,2T01 7load value into
azcumylator
emd AL, 0 jcompare to zero
iz 218 jjump to @18 if

false(=0)
7assign value of one variable to another variable
(16=-bit)

nov AX,2C09 iassign 2C09
nov POLL,AX sto POLL
ssend conditisnetyoe output (1b6=bit)
nov AX,POLL jissue control
sut 20,AX
94
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218 nope tdefine location 218
stest if AC9 ~ot equal a3C02 then aT01 = 1 (lb6-hit) -
nov AT01,1 ipresuppose
inequality NS
nov AX,AC9Y ifetch ACSO N
emo AX,3C02 ;compare arguments e
jne p+d ;end routine if e
true —
nov 3701,0 ;equal, @701 = 0 '
ioranch on false
nov AL,3T01 7load value into
accumulator
cmo AL, O icompare to zero
jz 219 Jjumo to @19 if

false(=0)
sassign value of one variaple to another variable

(16=bit)
nov AX,adC10 sassiaqn aClo0
nov POLL,AX sto POLL
;send condition-type outout (16~bit) -
nov AX,POLL ;issue control '
out EZ,AX
219: noo tdefine location 219
sassign value of one variable to another variable
(16-bit) T
nov AX,2C02 iassign aC02 —
nov SUMANU, AX ito SMMANU ‘

sorocedure SMAUTO

1
v

[
3,1

PR
A
« .

ISMAUTO: nodo ientry point for
SVMAUTO Ny
;detect condition=tyoe inmput {16=bit) e
in AX,S isense environmental Jata - -
nov KEYCHA, AX
14
iorocedure AUTOQ
34UT0: nop sentry Doint for
AJTO
7as8s8ign value of one variadle to another variable
(16-bit)
nov Ax,2C03 sassign 2C03
nov MENUJ, AX ito MENU
ssend conditiasn-type sutput (lb-bit)
nov AX,MENY sissue control
out 24,4ax
;detect condition~type inout (lé-bit) S
in AX,6 ;sense environmental data
nov KEYCHA,AX
stest for ejuality between XEYCHA and aC02 (16=dit) R
nov a701,1 ;joresuppose equality s
nov AX,KEYCHA sfetch KEY(CHA
95
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O

cmo AX,aC02 jcompare arguments

j2 $+4 iend routine if
true

nov 27T01,0 inot equal, 37101 = 0

7joranch on false

nov AL,A3TO1 s1oad value into
accumulator

cmd AL,O icompare to zero

iz 220 sjump to @20 if

false(=0)
rassiqgn value of one variable to another variable
(16=bit)

nov AX,2C01 sassign 2C01
nov KEYINM, AX sto KEYINM
220 noo t:define location 220
itest for equality between KEYCHA and aC01 (l6-pit)
nov aTo1,1 ioresypoose ejuality
nov AX,KEYCHA sfetch KEYCHA
cmo AX,2C01 sjcompare arquments
jz $+4 "7end routine if
true
nov AT01,0 inot equal, #701 = 0
soranch on false
mov AL,2T0% s1oad value into
azcumulator
cmd AL, O icompare to 2ero
jz 221 fjump to @2l if

false(=0)
sassign valuye of ome variable to another variable
(16=bit)

nov AX,dC11 sassian 2C11
nov INTPER, AX sto INTPER
acl: nop tdefine location 221
stest for equality between KEYCHA and #C03 (16-dit)
nov 2T01,1 ioresyooose equality
nov AX,KEYCHA sfetch KEYCHA
tcmo AX,aC03 scompare arguments
iz $+4 iend routine if
true
nov 2T01,0 inot equat, 270! = 0
ibranch on false
nov AL,3T01 $1oad value into
azcumulator
cmo AL,O icompare to zero
iz 222 tjump to a22 if

false(=0)
7assign value of one variable to another variable
(16=bit)
mov AX,2C12 ;assign aC12
nov INTPER, AX sto INTPER
a22: noo tdefine location 22
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itest for equality between KEYCHA and oC0d (16=bit)

nov ?T01,1 ioresuopose equality ]

nov AX,KEYCHA itfetch KEYCHA e

emd AX,C04 icompare arguments e d
q
*
2

iz $+4 jend routine if ;*

true

!
e
RTTR

nov a27T01,0 inot equal, 2701 = 0 -
soranch on false e
nov AL,aT01 i10ad value into \ S
azccumuylator :
zmo AL, O icompare to zero
iz D23 ijump to A23 if

false(=0)
sassign value of one variaple to another varianle

b e
Ay

@
- ot
ot
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(16=bit)
nov AX,2C13 sassign aC13 .
nov INTPER, AX sto INTPER o]
@23 nop tdefine location 223 T
stest for ejquality between XEYCHA and aC05 (lé6=pit) R
nov a2T01,1 ;oresuppose equality Slerd
nov AX,KEYCHA sfetch KEYCHA e
cmo AX,aC05 ;comoare arguments -
iz $+d iend routine if NS
true S
nov 2701,0 jnot equal, 2701 = 0 ]
soranch on false i
nov AL,3T01 iload value into
azcumylator
- tmd AL,0 jcompare to 2ero
iz 224 ijump to @24 if

false(=0)
sassign value of one variable to another variabdle

(lé=bit)
nov AX,aCl4 sassian aCldy
novV INTPER,AX sto INTPER
224: noo tdefine location 224
itest for equality between XEYCHA and oC06 (16-pit) AERES
nov afol,1t joresuppose equality 7':*@
nov AX,KEYCHA ;fetch KEYCHA o
cmo AX,aC06 jcompare arguments S
jz $+4 send routine if
true
nov 2701,0 jnot equal, o701 = O
soranch on false
nov AL,2701 sl1oad value into oo
azcumulator TR
2mo AL, O jcompare to zero R,
iz 225 ijumo to @25 if ST
false(=0) el
. ;assign value of one —ariaple to another variable T
(16=bit) *
97




—

Call0)

.~ -

i SerdBurn Zss SRt 2 s 0oy Tt ie aras one Aas au e avin e e B it DRAn AaerbCine ive s e FRE AR CE/A A Pt S Sl M At Sat I S

.............

nov AX,3C06 sassign 2C06

nov INTPER, AX sto INTPER
325 noo tdefine location 225
stest for ejuality between KEYCHA and dCO07 (lbebit)
nov aTO01,1 ioresuppose equality
nov AX,KEYCHA sfetch KEYCHA
cmo AX,3C07 icompare arquments
j2 t+4 send routine if
true
nov A7T01,0 inot equal, aTol = 0
ioranch on false
nov AL,aTO01 sload value into
azcumulator
cmo AL, O /icomopare to zero
iz 226 ;jump to 26 if

false(=0)
7assign value of one variable to another variable
(16=bit)

nov AX,aC01 sassian CO0t
nov INTPER,AX sto INTPER
326 nop t:define location 226

7assign valuye of one variaole to another variaole
(16=bit)
nov AX,CLOCK sassign CLOCKX
nov INTTIM, AX ito INTTIM
sassign value of one variable to another variable
(16=bit)
TOoV Ax,3C02 jassign aCo02
nov SVMAUTO, AX ito SMAUTO
iassign value of one variable to another variable
(16=bit)

nov AX,2C01 iassiagn 3C01
nov TPOLL,AX ito TPOLL
’
sorocedure TPJLL
aTPOLL: nod jentry point for
TP0LL
isubtract 16~p5it CLOCK = [NTTIV = 3701
nov AX,CLOCK sfetch subtrahend
sSud AX,INTTIV sfecth and subtract
minuend
nov AT01,AX ;store answer in 2701

stest if IT013reater than INTPER then aTO01 = 1
(16=bit)

nov 27T01,1 joresuopose aral >
arq?l

rov Ax,9701 ifetch aT01

2m> AX, INTPER ;compare arguments

i F+u ;end routine if
true

nov 2701,0 inot > , aT01 = 0

98
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s;oranch on false SIS
nov AL,aT01 ;load value into oy
azcumulator » 1
: cmo AL, O jcompare to zero J
b iz Ty ijumo to 227 if L
' false(=0) D
;jassign value of one variable to another variable T
(16=bit) BESNRA
A nov AX,3C01 ;assion 2C0]) »
- nov TPOLL,AX sto TPOLL D
2272 noo tdefine location 227 R
1 4 ..
sorocedure POLLAU B
IPOLLAU: noo jentry point for 3
PIOLLAV )
stest if ACO not equal 3C02 then aT01 = 1 (16=-5it) .
rov ar01,1 ijoresupbpose o
inequality ) ’
nov AX,ACO ;fetch ACO
cmo AX,adC02 icompare arguments -
jne $¢4 jend routine if ' 4
true o
nov 2701,0 iequal, 2701 = 0
soranch on false
nov AL,2TO1 $11oad value into
aczcumylator
gmd AL, O icompare to zZero
iz 228 ijumo to A28 if

false(=0)
tassign valuye of one variable to another variable

{(16=bit)
nov AX,9C02 iassign aC02
nov POLL,AX sto POLL
isend condition=type sutout (16-bit)
roV AX,POLL ;issue control
Jut 2b,AX
228 noo idefine location 228
itest if ACl not equal 3C02 then ATO0f = 1 (l6=0it)
nov aT01,1 Joresuppose
inequality R
nov Ax,ACt ifetch ACI e
" emo AX,3C02 icompare arguments RORy
- jne $+4 tend routine if e
true '?-sq
n nov 2701,0 iequal, 2701 = 0 4
> ioranch on falge C g
2 nov AL,dT01 iload value into <
. aczcumulator iy
; L F AL, 0 icompare to zero
VI iz 29 jumo to 229 if
R false(=0) S
O o)
% A
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(16=bit)
nov AX'GCOI
nov POLL,AX
isend conditison=tyoe output
nov AX,POLL
2ut 28,AX
229 nop
stest if AC2 ~ot equal 3C02
nov AT01,1
inequality
nov AX,AC?2
cmod AX,aC02
jne $+4
true
nov 2701,0
sjoranch on false
nov AL,3T01
accumulator
cmd AL’O
iz 930

false(=0)

(16=bit)
nov Ax,32C03
nov POLL,AX
isend condition=type output
nov Ax,POLL
out 30,AX
3302 nopo
stest if AC3 not equal 2C02
noV 3T01,1
ineguality
nov AX,AC3
cmd AX,dC02
jne $+4
true
nov a701,0
ioranch on false
nov AL,aT01
ascumulator
cmo AL, 0
iz 231

false(=0)

(16=bit)
nov AX,2C04
nov POLL;AX
ssend condition=tyoe sutput
nov AX,POLL
Jut 32,AX

100

........
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iassign value of one variable to another variable

tassign value of one variable to

738sign value of one variable to
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sassiaqn 2C01}
sto POLL
(16=bit)
iissue control

sdefine location 229
dT01 = 1 (l6-5it)
soresypoose

then

fetch ACZ
scompare arguments
send routine if

-.

sequal, 2701 = 0

tload value into
icompare to zero
ijumo to @30 if

another variable

tassign aC03
ito POLL
(le=bit)
sissue control

tdefine location @30
aT0)l =1 (16=bit)
roresyppose

then

fetch AC3
scompare arguments
iend routine if

-

fequal, 3701 = ¢

;load value into
scompare to z2ero
fiumo to @31 if

another variaonle

;assign oC04
sto POLL
(l6=-pit)
;issue control




............

?31: noo
stest if ACU4 -0t equal 2C02
nov 3T0t,1
inequality
nov AX,ACH
cmo AX,aC02
jne $+4
true
nov 27T01,0
soranch on false
nov AL,3T01
azcumulator
cmo AL, O
jz 232

false(=0)

------------------

tdefine location 231
then #T0t = 1 (le=pnit)
ioresuyooose

fetch AC4
icompare araouments
iend routine 1t f

-

jequal, aT0Y! = 0
t1oad value into

icompare to zero
sjump to @32 it

;assign value of one variable to another variabdle

(16=bit)
nov AX,3C0S
nov POLL,AX
isend condition~tyoe outout
nov Ai'POLL
sut 34,AX
232 nop
stest if ACS aot equal 2C02
nov afT0f,1
inequality
nov AX,ACS
cmd Ax,3C02
jne fe¢4
true
nov ﬂ10100
ibranch on false
nov AL,2T01
ascumulator
tmd AL'O
iz 33

false(=0)

iassign 2C0S5
ito POLL
(16=bit)
sissue control

tdefine location 232
then AT01 = 1 (i16=bit)
rOresupoose
sfetch ACS
scomopare arguments
rend routine if
jequal, AT01 = 0
sload value into

icompare to zero
sjumo to 433 if

1assign valuye of one variable to amother variadle

(16=-bit)
nov AX,2C06
nov POLL,AYX
isend condition=type sutput
nov Ax,POLL
2ut '56. AX
M33: nop
stest if AC6 not equal 2C02
nov aT01,1
isequality
nov AX,ACH
cmo Ax,3C02
ine $+4
191
B R PR

sassign 2C06
sto POLL
(l16=bit)
tissue control

tdefine location 233
then aT01 = 1 (l16=-bit)
joresuppose

sfetch ACo

srcompare arqunents
iend routine if
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true
nov 2701,0 iequal, 410y = 0
ibranch on false
nov AL,2TO1 iload value intd
azcumulator
cmo AL, O icompare to zero
iz 234 ijumo to @34 if

false(=0)
;assign value of one variable to another variable

(16=bit)
nov Ax,2C07 tassign 2C07
nov POLL,AX sto POLL
1send condition=type outout (16=bit)
nov Ax,POLL iissue control
sut 38,AX
834 nop tdefine location 234
stest if AC7 Aot eaqual 2C02 then aT01 = § (l6=bit)
nov atot,1 iOresuppoOSe
inequality
nov AX,AC7 ifetch AC7
cmo AX,dC02 icompare arguments
ine $+4 ;end routine if
true
nov 2701,0 tequal, 4701 = 0
;oranch on false
nov AL,aT01 ;1oad valuye into
accumulator
cmo AL,O icompare to zero
iz 235 jiump to @3S if

false(=0)
iassign value of one variable to another variabdle

(16=-bit)
nov AX,3C08 iassign 2C08
nov POLL,AX sto POLL
isend condition=type outout (lb=bit)
nrov Ax,POLL sissue control
235 noo sdefine location 235
stest if ACB not equal aC02 then 3T01 = 1 (l6=Dit)
nov 4701 ,1 ioresypoose
ivequality
nrov AX,ACA sfetch ACSB
cmo Ax,2002 scompare arguments
jne $+4 iend routine if
true
nov 27101,0 ;equal, 2701 = 0 =
. ;oranch on false n
nov AL,aTO1 iloand value intd ]
accumulator =
cmo AL,0 jcompare to zero -
) jz 336 sjump to @36 if !uﬁaﬁ
102 .
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false(=0)
7assign value of one variable to another variaole

(16=bit)
nov AX,aC09 sassign ACO9
nov POLL,AX $to POLL
isend condition=type autout (16-bit)
nov AX,POLL ;issue control
36 nop tdefine location 336
stest if ACY not equal aC02 then @T01 = 1 (16=pDit)
nov 2T01,1 joresuppose
tvequality
nov AX,AC9 sfetch ACO
cmo AX,aC02 jcompare arguments
ine $+4 iend routine if
true
nov A701,0 iequal, 2701 = 0
ioranch on false
nov AL,aT01 iload value into
azcumulator
cmo AL, O scompare to 2ero
jz 237 Fjump to 937 if

false(=0)
sassian value of one variable to another variaole

(16=bit)
nov AX,3C10 7assign 2C10
nov POLL,AX sto POLL
;send condition=type outout (16-bit)
nov Ax,POLL sissue control
syt 44,AX
a37: nop tdefine location @37
sassign valye of one variable to another variable
(t6=~bit)
nov AX,3C02 sassign 2C02
mnov TPOLL,AX ito TPOLL
[ IR
iorocedure MMSGDS R
AIMMSGDS ¢ noo ;entry point for S
MUSGDS v ]
idetect condition=type inout (l16=-bit) R
in Ax,7 isense environmental dJata AR
nov KEYCHA, AX DR
14 .
sorocedure MSGDSP S
AVSGOSP: noo ;entry point for ) )
M5GDSP 7
sassign value of one variaole to another variable L
(16=bit) e
nov AX,MSGO jassign MSGO e
nov MSGVDT, AX sto MSGVDT T
. isend conditionetyoe outout (l16=-bit) '
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nov AX ,MSGVDT sissue control
out 46,AX
sas8sign value of one variable to another variable
(16=bit)
nov AX,MSG1 ;assian MSG1
nov MSGVDT,AX ito MSGVDT
isend conditison=type sutout (1é6e=pit)
nov Ax,MSGVDT iissue control
2yt 48,AXx
sassign value of one variable to another variable
(16=bit)
nov AX,MSG2 sassign MSG?2
nov MSGVDT,AX sto MSGVDT
ssend condition=type outout (16-bit)
"oV AX,MSGVDT ;iissue control
2ut 50,AX
;assign value of one variable to another variabple
(16=bit)
nov AX,MSG3 sassign MSG3
nov MSGVDT,AX ;to MSGVDT
;send condition=-type sutout (16-bit)
nrov AX,MSGVDT sissue contro!
out S2,AX
;assign value of one variable to another variable
(16=bit)
nov AX,MSGY sassign MSG4
nov MSGVDT,AX sto MSGVDT
isend condition=type outout (lé6=bit)
nov AX,MSGVDT iissue control
out S4,Ax
;assian value of one variable to another variaole
(t6=bit)
nov AX,MSGS sassign MSGS
nov MSGVDT,AX sto MSGVDT
ssend condition-type output (16=bit)
nov AX,MSGVDT sissue contro!
Jut S6,AX
;assign value of one varjaonle to another variaole
(16=bit)
nov AX,MSG6 ;assign MSGé
nov MSGVDT, AX ito MSGVDT
7send condition=type osutout (lb6-bit)
nov AX,MSGVDT iissue control
out S8 s AX S
;3ssian value of one variable to another variable |
(16=bit) o
nov AX,MSG7 jassign MSG7 SO
nov MSGVDT, AX ito MSGVDT
isend condition=type outout (l6-bit) A
nov AX,MSGVNT iissue control o
° Jut 60,4AX » R
104
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sassign value of one variable to another variable

(16=bit)
nov
nov

AX,MSG8

MSGVODT, AX

jassign MSG8
;jto MSGVDT

isend conditisn=tyoe outout (16=bit)

nov AX,MSGVYDT sissue control
sut 62,AX
7assign value of one variable to another variaole
(16~-bit)
nov AX,MSG9 sassign MSG9
nov MSGVDT, AX ito MSGVDT

isend conditisn-type output (lb=bit)

nov AX,MSGVDT jissue control
out 64d,AX
tassign value of one variable to another variable
(16=-bit)
nov AX,aC02 sassign aCo02
nov MMSGDS, AX sto MMSGDS
f
ioroceduyre MLICAT
MLOCAT: nao sientry point for
MLOCAT
;detect condition=tyoe input (l16<-bit)
in AX,8 isense environmental data
nov KEYCHA,AX
”
sorocedure LOCATI
ALOCATI: noo sentry point for
LICATI
sassign value of one variable to another variable
(16=bit)
nov AX,2C04 sassian aC04
nov MENU,AX ito MENU
isend condition~-type outout (lb=bit)
nov AX,VENU sissue control
ut 66,AX
;detect condition=tyoe inpout (lé6=bit)
in AX,9 isense environmental data
nov KEYCHA, AX
stest for ejquality between XEYCHA and #C02 (16=3it) i
rov 2701, soresupoose eauality IR
nov AX,KEYCHA ifetch KEYCHA S
cmo AX,3C02 scomoare arguments O
iz $+4 send routine if N
true
nov 2701,0 inot equal, AT01 = 0
s;oranch on false
nov AL,aT01 iload value into
azcumulator
cmo AL, 0 icompare to zero
jz 238 iumo to 238 if
10S
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false(=0)

sassign value of one varijable to

(16=pit)

2382

e Rt St A0

BV I A A . L A e L )

another variable

sassign 3C01
sto KEYINM
tdefine location 238

itest for equality between KEYCHA and aC0t (16=2it)

true
soranch

azcumulator

false(=0)

nov AX,aC01
nov KEYINM, AX
noo

nov a701,1
Tov AX,KEYCHA
cmo AX,2C01
iz $+4
nov aT01,0

on false
nov AL,3TO1}
cmd AL, O
j2 239

iassign value of one varianle to

(16=bit)

239:

roresyppose equality
sfetch KEYCHA

rcompare arguments
send routine if

inot equal, 3701 = 0
;1oad value into

rcompare to zero
jjumo to @39 if

another variaole
sassign 2C01

sto NEWPOS
tdefine location 239

jtest for ejquality between KEYCHA and 3C03 (l6-pit)

true

soranch
azcumylator
false(=0)

f3ssian
(16=bit)

sassian
(16=-bit)

@40
iassign
(lb-pit)
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nov AX,3C01
nov NENPOS, AX
noD

nrov #T01,1
nov AX,KEYCHA
cmo AX,aC03
iz $+4
nov aT01,0

on false
nov AL,9T01
cmd AL,O
iz 340

value of one variable

nov AX,93C02
nov NEWNPOS, AX
value of one variaple
nov Ax,3C0]
nov TVLOCA, AX
noo

valye of ome varianle

nov AX,dC02
nov MLOCAT,AX
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ioresuppose equality
ifetch KEYCHA

icompare arguments
iend routine if

snot equal, aT0l = 0
71oad value into

icompare to zero
ijump to D40 if

another variable

sassign 2C02
sto NEWPOS
another variable

sassian 2C01

sto TVLOCA
tdefine location 240
another variable

sassign 1002
sto MLOCAT
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Y
J
sorocedure TMLOCA }
aTMLOCA: no20o ientry ooint for ﬂj

TYLOCA y
iJdetect condition=tyoe inbut (lé=bit) )
in Ax,10 isense environmental data D
nov KEYCHA, AX A
r PR
sorocedure MANLOC T :

JVANLOC: noo ientry point for )

] MANLOC ]
" ;dJetect condition=type inout (l6=bit) ) 1
: in Ax,11 isense environmental data 1
: nov MANPOS, AX '
jassign value of one variaple to another variable |
' (16-bit) ) )
3 nov AX,MANPOS iassign MANPOS IR
- nov POSITI,AX ito POSITI o]
# sassign value of one variable to another variaple R
: (16=bit) ]

: nov Ax,3C02 sassign 2002 '
i nov TMLOCA, AX ' ito TvLOCA ' “j
- ’ )
- ;orocedure MCLOCK - ]
3 IMCLOCK: noo tentry point for L
- MCLOCK L
. idetect condition=type input (16=bit) o
in AX,12 jsense environmental data [-—“
nov KEYCHA, AX .

.
’

sorocedure CLICKS

2CLOCKS: noo jentry point for
CLOCKS
sassian value of one variaple to another variable
(16=bit)
nov AX,aC0S ;assign 2C05 =
mov MENU, AX ito MENU .
isend condition=type outout (16-bit)
nov AX,MENY sissue control R
ut 68, AX fh
idetect condition=type inout (l16-bit) T
in Ax,13 isense environmental data .
nov KEYCHA, AX Zf”l
7assign value of one variable to another variable ?v;?
(16=bit) e
nov AX,dC02 jassign 2C02 a
nov MCLOCK,AX sto MCLOCK
14
sorocedure MLIGIN
OVMLOGIN: ndo ientry point for
MLOGIN

;detect condition=type inout (l16=hit)
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false(=0)

false(=0)

(16=bit)
nov
nov

--------
------

................
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(16=bit)
nov Ax,2aCo01
nov KEYINM, AX
- UL nop
= mnov aT01,1
o nov AX,KEYCHA
- cmo AX,2C01
iz $+¢d
true
nov a701,0
ibranch on false
nov AL,aTO1
azcumulator
amd AL, O
jz 242

73ssian value of one variable

AX,9C01
TLOGIN,AX
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. in AxX,1d isense environmental data
_ mOovV KEYCHA,AX
r
S sorocedure LOSINO
-, aLOGINO: noo sentry point for
- LJIGINO
s - sassian value of one variable to another variable
~ {(16=bit)
nov Ax,aC06 sassian 2C06
nov MENU,AX sto MENU
ssend condition-type outout (16=-bit)
nov AX,MENU Jissue control
sut 70,4X%
iJdetect condition-type input (16=-bit)
in AX, 1S isense environmental data
nov KEYCHA, AX
stest for ejuality between KEYCHA and #C02 (l16=5it)
nov AT01,1 ioresubpose equality
nov AX,KEYCHA ifetch KEYCHA
cmo AX,3C02 icompare arguments
jz ¢4 iend routine if
true
nov 2701,0 inot eaual, 2701 = 0
soranch on false
nov AL,aT01 iload value into
azcumultator
cmo AL, 0 icompare to zero
iz a4y Fjump to 241 if

sassign value of one variable to another variable

sassign 3C01
sto KEYINM
tdefine location adl

itest for equality between KEYCHA and dC01 (lo=-pit)

ioresuppose equality
sfetch KEYCHA
rCompare arguments
iend routine if
inot eaual, IT01 = 0
1l1oad value into

rcompare to zero
Jjump to ade it

to another variable

tassign 2001
ito TLOGIN
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tdefine location a42

dde: noo
ttest for eauality between XKEYCHA and aC03 (lé=dit)
nov aT01,1 ;joresuppose equality
nov AX,KEYCHA sfetch KEYCHA
cmd AX,9C03 sjcompare arauments
iz Se+d iend routine if
trye
nov 2701,0 inot egual, 2T01 = 0
y soranch on false
. nov AL,aTO01 i 1oad value into
. accumulator
: cmo AL, O jcompare to zero
iz 243 sjump to d43 if
false(=0)
y sassign value of one variable to another variable
N (16=pit)
P nov AX,9C01 sassign 2C01
- nov TLOGOU, AX sto TLOGOU
) U3 nop tdefine location ad3
h ;assign value of one variable to another variable
; (l16-bit)
nov AX,?3C02 ;assiagn aCo02
5 nov MLOGIN,AX sto MLOGIN
. ’
2 sorocedure TLIOGIN
. ATLOGIN: ns’o jentery ooint for
TLOGIN
- ;detect condition~type input (16-bit)
iy in AX,16 isense environmental data
- nov KEYCHA, AX
. H
. sorocedure LOGIN
FI ALOGIN: noo jentry point for
2 LIGIN
- ;assiqn value of one variable to another variable
» (lo=bit)
e nov AX,3C02 5assign AC02
. nov ACNUM, AX ito ACNUM
;detect condition=type input (l16=pit)
in AX,17 ;sense environmental datea
nov ACNUM, AX
itest for equality between NEXTAC and 3C02 (lé6=-pit)
nov 3701,1 joresupoose equality
nov AX,NEXTAC ;fetch NEXTAC
cmo Ax,aC02 icomoare arguments
iz $¢d ;jend routine if
true
nov a701,0 snot eqgual, 2701 = 0
:test for ejquality between ACO and AC02 (16=bit)
nov aT02,1 joresuppose equality
° nov AX,ACO ifetch ACO
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o
smd AX,aC02 icompare araumnents
; $+4 iend routine if ——at
true L
nov a702,0 inot equal, 2lvu2 = 0
?logical) and. (16=bit) 3701l ,and, ATO02 = 3TO0}
nov AX.aTOI -
. ani AX,aT02 :
nov 2701, AX el
ioranch on false |
nov AL,2T701 ‘load value into
azcumulator .
em> AL, O icompare to zero AR
iz d44 7jump to 44 if CT
false(=0) PR
7assign value of one variable to another variable @
(16=bit)
mov AX,ACNUM sassign ACNUM
nov ACO,AX jto ACO
ad4: noo tdefine location add .
itest for equality between NEXTAC and aC01 (l6-0it) N
nov 2T0t,1 roresuppose equality [
nov AX,NEXTAC ifetch NEXTAC
zmd AX,aC01 icompare arguments
jz $+4 iend routine if
true
nov 27T01,0 inot equal, aT01l = 0
stest for ejuality between AC1 and aC02 (16=bit)
nrov aT02,1 joresuopose ejuality
noy AX,AC1H sfetch AC1
smo AX,aC02 icompare arguments
iz $+4 rend routine if
true
nov aT02,0 inot equal, 2702 = 0
tlogical and., (lé6=bit) 3T0! ,anmd., 3702 = ATO1
nov AX,aTO0t
and AX,3T702
nov dT0t,AX
soranch on false -
nov AL,2701 s1oad value into ®
accumulator -
emo AL, 0 icompare to zero
jz 245 Jjump to adS if

talse(=0)
?assign value of one variable to another variaole e
(16=-bit) °

nov AX, ACNUM sassign ACNUM
70V ACt1,AX ito AC1 NN
245 noo tdefine location ad5 :;:i

jtest for equality between NEXTAC and 23C03 (lob=oit)
nov 2T01,1 ioresyopose eguality -
. nov AX,NEXTAC sfetch NEXTAC o
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cmo AX,2C03 icompare arguments

iz $+4 iend routine if
true ]
nov #701,0 snot equal, ¥T01 = 0 S
itest for equality petween AC2 and 9C02 (1é6-bit) RSO
nov AT02,1 ioresuppose equality
nov AX,AC?2 ;fetch AC2
smd AX,C02 jcompare arquments
iz $+d iend routine if ]
true
nov a102,0 rnot equal, 3T02 = 0
sl1ogical and, (lé6=bit) 3T0! ,and, 2702 = @T01
nov AX,aT701
anid AX,&)TOZ - e
nov 2T01,AX '
soranch on false
nov AL,23TO01 iload value into
azcumulator
cmo AL, O jcompare to zero B
iz a46 jjump to D46 if o

false(=0)
sassign value of one variable to another variable

(16=bit) L
nov AX,ACNUV tassign ACNUM S
nov AC2,AX ito ACZ2 e
Pd6: nop tdefine location a4d6 S
itest for eguality between NEXTAC and dC04 (16-pit) b
nov aTol,1 ipresuppose equality sl
nov AX,NEXTAC sfetch NEXTAC Lo
cmo AX,aC04 icompare arguments T
jz $+d send routine if e
true D
mov aT01,0 inot equal, aT01 = 0 o
itest for ejquality between AC3 and oC02 (16=bit) S
nov aT02,1 ioresuopose equality
nov AX,AC3 sfetch AC3
cmd AX,?2C02 icompare argumnents
jz $+4 jend roytine if
true
nov arTo02,0 inot equal, 3T02 = 0 SRR
ilogical and, (té6~bit) 2701 ,and, 2T02 = 2701 e
nov AX,3TO01
and AX,aT02 L
nov 2701 ,AX SR
ioranch on false .
nov AL, 2701 iload value into .
accumulator L
gmo AL, O icompare to zero :
iz 247 ijump to AU4T if

false(=0)
sassign valye of one variable to another variaole
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(16=bit)
nov AX,ACNUM jassian ACNUM
nov AC3,AX jto AC3
347 nopo tdefine location 947
rtest for equality between NEXTAC and 3C0S (le=pit)
nov a7T01,1 joresuppose eaquality
nov AX,NEXTAC ifetch NEXTAC
2md ax,aC0S jcompare argumnents
iz $+4d send routine it
true
nov aT01,0 inot equal, 4701 = 0
itest for equality between AC4U4 and AC02 (lo-bit)
nov PT02,1 joresuppbose equality
nov AX,ACH4 sfetch AC4
cmo AX,aC02 icompare arguments
jz $+4d iend routine if
true
nov 2T02,0 inot equal, 2T02 = 0
tlogical and, (16=bit) 3T01 .and. #7002 = 270}
nov AX,dT01
anj AX,2T02
nov 3T7T01,AX
soranch on false
nov AL,3TO01 710ad value into
azcumylator
cm> aL,o0 jcompare to zero
iz 248 Jjumo to @48 ¢

false(=0)

sassign value of one variabple to amother variable

(16-bit)
nov AX, ACNUM sassign ACNUM
Tov AC4Y,AX ito ACY
d4B: nopo tdefine location o248
itest for eauality between NEXTAC and aC06 (leenit)
nov aTo01,1 ioresuppose equality
nov AX,NEXTAC sfetch NEXTAC
cmo ax,aC06 icomoare arguments
iz $+4 rend routine if
true
nov 2T0t,0 inot eqgual, 3T01 = 0
itest for equality between ACS and #C02 (16=-bit)
nov DT02, 1 ioresypoose equality
nov AX,ACS ;fetch ACS
emd AXx,3C02 icompare arauments
iz $¢d iend routine it
true
nov 27102,0 inot equal, 2702 = 0
ilogical and. (le=bit) 3T01 ,anmd. aT02 = 3T01
nov AX,3TO01
and AX,3T02
nrov 2T0t,AX
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ioranch on false
nov AL,a2T01 tload valuye into> )
accumulator o
cmo AL, 0 icompare to zero s
iz 249 jjumop to ad49 if o
false(=0) S
- i3ssian value of one variable to another variable o
(16=bit) T
nov AX,ACNUM ;assign ACNUM o
nov ACS,AX ito ACS '
du9: noo tdefine location 249 )
stest for ejuality between NEXTAC and aC07 (l6=2it) N
nov aT01,1 joresupbose equality .
nov AX,NEXTAC ;fetch NEXTAC -
tmo Ax,3C07 icompare arguments »
iz $+4 iend routine it L
true e
nov 2T01,0 inot equal, aT0! = 0 o
ijtest for ejuality between ACH and wC02 (l6~bit) o
nov AT02,1 ;joresuppose ejuality S
nov AX,AC6 sfetch AC6 »
cmo AX,3C02 ;jcompare arguments S
iz $¢4 iend routine if ;fﬁﬁ
true L
nov 3702,0 inot equal, 3TV2 = 0 R
ilogical and. (te=bit) 3T01 ,and, aT02 = 2701 SRy
nov AX,aT01
ani AX,dT02 R
nov dTO01,AX A
soranch on false o ‘
nov AL,dT01 i1oad valuye into PR
ascumulator L
cmo AL, O jcompare to zero r
jz A50 ijumo to 350 if T
false(=0)
73ssign value of one variable to another variable
(16=bit)
nov AX,ACNUM 7assign ACNUM
nov AC6,AX ito ACe -
850 nop tdefine location 250 o
itest for equality between NEXTAC and 2C08 (16=dit) T
nov 2701,1 ipresyppose equality v
nov Ax,NEXTAC sfetch NEXTAC RN
cmo AX,aC08 icompare arauments ST
iz $+4 iend routine if y
true e
nov 27T01,0 inot equal, a0t = 0 T
itest for equality between AC7 and aC02 (l6=-bit) o
nov 3702,1 ioresuopose equality e
nov AX,ACT ;fetch AC7 L
tmo AX,aC0¢2 icomoare argumnents )
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! iz $+4 send routine if
true
oV 4702,0 inot equal, aT02 = 0
tlogical and., (l1é6=-bit) 3701 ,and, AT02 = 2TU1
nov AX,?dT701
anid AX,2T702
nov aT01,AX
ioranch on false
oV AL,3T01 ;load value into
azcumulator
cmd AL, O icompare to zero
iz @51 Jjump to @St if

false(=0)
sassign value of one variable to another variabdle
(16=bit)

nov AX,ACNUM sassign ACNuUM
nov ACT7,AX sto AC7
a51: nop tdefine location 251
jtest for equality between NEXTAC and aC09 (le=pit)
nov a701,1 joresuopose egJuality
nov AX,NEXTAC ;sfetch NEXTAC
cmd AX,aC09 iCompare araumnents
iz $+4 iend routine if
true
nov 2701,0 sinot equal, AT01 = 0
itest for ejquality between ACS8 and 2C02 (16=bit)
nov B702,1 joresuppose equality
nov AX,ACS ifetch ACH
cmo Ax,AaC02 icompare arguments
j2 t+¢4 iend routine if
true '
nov a¥02,0 inot equal, 27102 = 0
slogical and, (16-bit) 370l .and, 3702 = 2701
nov AX,aT01
anid AX,9T02
nov a701,AX
ioranch on false
nov AL,aT01 iload value into
azcumulator
cmd AL, jcompare to zero
iz 252 iiumpo to a52 if

false(=0)
sassign value of one variable to another variable ST
(16=bit) T

nov AX , ACNUM ;assign ACNUM co)

nov ACB,AX 7to AC8 Y

252 nop tdefine location 52 e
itest for equality between NEXTAC and AC10 (16=bit) T
nov AT01,1 ;oresuopose eauality e

oV AX,NEXTAC iftetch NEXTAC S

cmo AX,aC10 icomoare arauments I

RN

1td ~
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]
iz $vd iend routine if o
true ]
mov 27T01,0 inot equal, 2701 = 0 ®
itest for ejuality between ACI and oC02 (l6=bit) C ]
nov 2T02,1 ioresuppose equality uh1~q
nov AX,AC9 ifetch ACY ;f':u
2mo AX,3C02 icompare arguments SR
iz $+4 iend routine if OSTNY
true ®
nov 2702,0 inot equal, aT02 = 0
slogical an3d, (16=-bit) 2T01 ,and, 2702 = 2701
nov AX,aT01 .
ang AX ’ 2702 -, 1
nov ATO01,AX - ]
sbranch on false ®
nov AL,3TO0! t1oad valtue into A
azcumulator R
cma AL,0 icompare to zero T
iz 353 sjump to a5Y if - x
false(=0) . A
3assign value of one variable to another variaole [ )
(16=bit) _—
nov Ax,ACNUM ;assign ACNUJM 3
nov AC9,AX sto AC9 L
253 noo tdefine location 453 )
sadd 16=~bit NEXTAC + 2C0t = aTO1
nov AX,NEXTAC ifetch first
argqument
ad3 AX,aC01 ;add second argument
to first
nov AT01,AX istore answer in aT01
jassign value of one variaple to another variaole
(16=bit)
nov AX,3T01 sassign aT01 o
nov NEXTAC, AX ;to NEXTAC L
itest for equality between NEXTAC and 3C14d (16=dit) AN
nov aT01,1 joresuppose equality R
nov AX,NEXTAC sfetch NEXTACLC fiﬁ'
cmo AX,dC14 icompare argumnents o *
iz $+4 send routine if O
true T
nov aT01,0 ;jnot equal, aT01 = 0 R
;oranch on false T
nov AL,aTO01 t1oad value into R
accumutator ® ]
cmd AL,O icompare to zero c,_}ﬁ
iz 254 Pjump to 254 if NSNS
false(=0) DEDEDK
sassian value of one variaole to another variaole I
(16=bit) YUNEN
) nov Ax,2C0° sassign 2C02
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nov NEXTAC, AX sto NEXTAC S
a54: noo tdefine location 254 .o
iassign value of one variaole to another varianle o )
(16=bit) , .
nov AX,2C02 iassian 2002 - B
nov TLOGIN, AX ito TLOGIN O
. RN
iorocedure TLIGOU j;;;ﬁ
ATLIGOU: noo sentry Doint for ®
TLOGOU
| ;detect condition~type inpuyt (16=pit)
in Ax,18 isense environmental data
nov KEYCHA,AX
’ <
;orocedure LOGOUT ° 4
aLOGOUT nopo jentry point for )
LIGOUT |
$3ssign value of one variable to another variable }
(16=bit) 1
oV AX,3C02 sassian aC02 o
nov ACNUM, AX ito ACNUM [ ]
;detect condition=type inout (l6~bit) o ]
in AX,19 isense environmental data S
nov ACNUM, AX SN
stest for e3juality between ACO and ACNUM (16-bit) R
nov 2T01,1 ioresupoose equality *
nov ax,ACO ifetch ACO »
cmo AX, ACNUM icompare argumnents --EFj
iz $¢4 send routine if ]
true R
nov #T01,0 inot eaual, 3T01 = 0 R
ioranch on false S
nov AL,3TO1 iload value into 0. ]
accumulator R
cmd AL, O icompare to zero Sl
iz 55 ijump to @55 if Coe
false(=0) RN
i3assign value of one varianle to another variable ]
(16=bit) ’ )
nov AX,2C02 iassign (02
nov ACO,AX ito ACO -
?55: noo tdefine location 255 e
itest for eauality between ACI and ACNUM (l6=pDit)
nov @701,1 ioresuppose ejuality
nov AX,ACH ifetch ACI
3 cmo AX,ACNUM jcompare arguments
: j2z F+4 ;end routine if
: true
; nov 27T01,0 snot equal, aT01 = 0
I ioranch on false
_ ) nov AL,2T701 itoad value into
. 116
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accumulator

cm> AL, 0 scompare to zero
jz 456 sjumo to 456 if
false(=0)
sassign value of one varianle to another variable
(16=bit)
OV AX,3C01 ;assian C01
nov ACO,AX ito ACO
356 noo tdefine location 256
jtest for ejuality between ACZ2 and ACNUM (lo=pit)
nov 2T01,1 ioresuppose equality
nov AX,AC? sfetch AC2
cmd AX, ACNUM jcompare argjuments
iz $+4d send routine if
true
nov A701,0 inot equal, TUl = 0
ioranch on false
nov AL, 2T01 iVoad value into
accumulator
¢mo AL, 0 _.scompare to zero
j2 57 siump to @57 if
false(=0)
sassign value of one variable to another varijabdle
(16=bit)
nov AX,3C03 sassign 2C03
nov ACO,AX ito ACO
357: nop tdefine location 257
itest for equality between AC3 and ACNUM (lée=-pit)
nov aT01,1 joresuppose equality
nov AX,AC3 i‘erch AC3
cmo AX,ACNUM scompare arguvrents
iz el send routine if
true
"oV 2701,0 inot equal, 4T01 = 0
storanch on false
nov AL,2TO1 iload value into
azcumulator
£mo aL,0 icompare to zero
i2 258 jijump to 258 if

false(=0)
sassign value of one variable to another variable

(16=bit)
nov AX,aC04 tassign 2C04
nov ACOQ,AX ito ACO
a58: noo tdefine location a58
itest for eguality petween ACY and ACNUM (lo=pit)
nov 2T01,1 ioresuopose equality
nov AX,ACd sfetch ACY
tmd AX, ACNUM icompare argumnents
j2 $+4 send routine if
: true
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nov
soranch on false
nov
azccumulator
Zmo
iz

false(=0)
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a701,0 inot equal, aT01 = 0
AL,3TO1 sload value into
AL, O ;compare to zero
259 Jjump to 259 if

sassign value of one varianle to another varianle

(16=bit)
nov
nov
359 napo

AX,aC05 jassign MCO0S
ACO,AX ito ACO
tdefine location 259

stest for equality between ACS5 and ACNUM (lo6-pit)

nov
nov
emod
jz
true
nov
sbranch on false
nov
azcumulator
cmd
iz
false(=0)

2701,1 ioresuppose ejuality
AX,ACS ;fetch ACS

AX,ACNUM iCompare argumnents
$+4 send routine if
3701,0 snot equal, 2701 = 0
AL,3T01 iload valuye into
AL, 0 rcompare to zero
260 jump to a60 if

7agssign value of one variable to another variable

(16=bit)
mov
nroV
3602 nopo

AX,3C06 ;assign 2C06
ACO,AX tto ACO
tdefine location a6l

itest for equality betwseen ACH and ACNUM (le=pit)

nov

nov

cmo

jz
true

nov

ioranch on false

nov
azcumulator

cmd

iz
false(=0)

2701,1 joresuppose equality
AX,AC6 ;fetch AC6

AX, ACNUM jcomoare arguments
$+4 iend routine if
2T01,0 inot equal, 2701 = 0
AL,aTO01 iload valye into
AL, O jcompare to zern
261 Fjumo to ad61 if

sassign value of one variable to> another variable

Ax,2C07 sassign aC07
ACD,AX ito ACO
tdefine location 261

itest for ejuality between AC7 and ACNUM (16=bit)

(16=bit)
nov
nov
P61 noo
nov
* nov

27T01,1 ioresupoose eguality
AX,AC7 ifetch AC7
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cmd AX,ACNUM

jz $e+d
true

nov 27T01,0

soranch on false

nov AL,3T01
ascumulator

cmd AL, 0

iz ab2

false(=0)
sassign valuye of one variable to

(16-bit)
nov AX,3C08
nov ACO,AX
BLY-& noo

nov aT01,1

nov AX,ACS

tmd AX, ACNUM

iz $+4
true

nov 2701,0

soranch on false

nov AL,2T01
azcumylator

cmod AL,0

it 263

false(=0)
sassign value of one variable to

(16=bit)
nov AX,93C09
n0V ACO,AX
863 noo

nov a701,1
nov AX,AC9
cmo AX, ACNUM
iz $+u4
t rue
nov 27T01,0
ioranch on false
nov AL,3T01
azcumulator
tmo AL,O
iz D64

false(=0)
sassian value of one variaole to

(16=nit)
nov AX,?C10
nov ACO,AX
abd: nop

scompare arguments

jend routine i f
inot equal, aT01 =
i1oad value into

scompare to 2ero
sjump to @62 if

another varijadole

sassign 2C08
sto ACO

0

tdefine location 362
itest for equality between ACS and ACNUM (16=-Dit)
ioresuppose equality

;fetch ACA
scompare argquments

send routine if
inot equal, 4701 =
iload value into

scompare to 2ero
jjumo to a63 if

another varianle

sassign aC09
ito ACO

0

tdefine location 403
stest for equality between ACI and ACNUM (lé=dpit)
joresuopose equality

sfetch AC9
iCompare argunents

srend routine if
inot egual, »T01 =
i1oad valuye into

scompare to zero
jump to P64 if

another variable

sassign WC10
sto ACO

0

tdefine location aod
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sassign value of one variaole to another varjable 4
(16=bit) ]
nov AX,2C02 sassian 2C02 » i
nov TLIGOU, AX sto TLOGOU "?u
I} .
iorocedure POSCH R
APOSCH: nod ientry point for il
PJSCH ERERY
sdetect condition-tyoe inout (l6-bit) (]
in AX,20 isense environmental data
nov NEAPOS,AX J
stest for ejquality between NEAPOS and a3C01 (16-2it) ]
nov aT01,1 ioresupnose equality
n0v AX,NEWPOS sfetch NEWPOS . "]
£mo AX,2CO0t1 jcompare arguments [ ] 1
iz $+4 iend routine if _
truye 1
nov #7101,0 rnot equal, 2701l = 0 1
soranch on false R
nov AL,aT701 f1oad value into R
azcumulator » 4
cmd AL, 0 scompare to zero S
je2 265 ijump to @65 if SR
false(=0) Lo
sassign value of one variable to another variable o]
(16=bit)
nov AX,3C01 sassiagn 2C01
nov POSCH, AX sto POSCH
265 noo tdefine location 265
v
iorocedure °20SUPD
PPOSUPD: noo ientry point for
PJISUPD
idetect condition=type input (16=bit)
in Ax,21 ssense environmental data
nov POSIII;AX
7assign value of one variaople to another variable
(16=bit)
n0v AX,2C02 sassign 2002
nov POSCH, AX ito POSCH
’
sorocedure MSSIN
dVMSGIN: no>d ientry point for X
MSGIN PORSS
iJetect condition=tyoe input (l16-bit) » .
in Ax,22 isense environmental data
nov MSGREA, AX !
stest for equality between MSGREA and 23C01 (tee-dit) o
nov 3T01,1 ioresuopose eguality -
nov AX,MSGREA sfetch MSGREA
* cmo Ax,3CO01 icompare arguments
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iz
true

nov

joranch on false

nov
accumulator

cmo

iz
false(=0)

$+4 iend routine if
aT701,0 inot equal, 2701 = 0
AL,3T01 71024 value into
AL, 0 ;compare to zero
266 sjumo to 266 if

/3ssign valtue of one variable to another varjanle

(16=bit)
"oV
nov
866 noo
’
sorocedure VS3STO
dMSGSTO: noo
MSGSTO
;detect condition=t
in
nov

Ax,3C01
MSGIN,AX

;assian 2aC01
sto MSGIN
tdefine location adob

ientry pDoint for

vyoe inpyt (lb6-bit)

Ax,23 ;sense environmental data

MESSAG, AX

isend conditionetyoe osutout (l6=bit)

nov
Jut
stest for egquality
nov
nov
cmd
iz
true
nov
soranch on false
nov
azcumylator

false(=0)

(16=bit)
nov
nov
367 nap

nov
nov
cm>d
iz
true
nov
ioranch on false
nov

121

AX,YSGRCV jissue control

72,AX
between NEXTMS and 2C02 (lo=nit)
aT01,1 ioresuppose ejuality
AX,NEXTUS sfetch NEXTMS
AX,aC02 sjcompare arguments
$+4 jend routine if
3701,0 inot equal, aT0l = 0
AL,aT01 $1oad value into
AL,O jcompare to zero
A67 ijumo to 67 if

1assign value of one variable to another variaple

AX,MESSAG ;assign MESSAG
ACO,AX sto ACO
tdefine location 267

itest for equality between NEXTMS and 9C01 (lo-pit)

101,1 ioresupoose eauality
AX,NEXTMS ifetch NEXTMS
AX,3C01 jcompare arguments
$+4 rend routine i f
2701,0 inot equal, 2701 = 0
AL,dTO0t sload value into
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]
ascumulator ]
cma AL, 0 icomoare to zero oo
iz 268 jjumo to Jd08 if
false(=0)
sassign value nf one variable to another variadle
(16=bit)
nov AX,MESSAG 7assign MESSAG T
nov AC1,AX ito AC1 R
268 noD tdefine location 968
stest for equality between NEXTMS and 2AC03 (l6-nit) ﬁ
nov aT01,1 joresuppose eauality B
nov AX ,NEXTMS ifetch NEXTMS T
cmo AX,aC03 jcompare arguments T
iz $+4 iend routine if ¥
true
nov a2701,0 inot equal, 2701 = 0 !
ioranch on false .y
nov AL,2T01 sload value into 1
ascumulator -
emd AL, 0 . icompare to zero LT3
jz 269 jjumo to #69 if

false(=0)
7assign valtue of one variable to another variable o
(16=bit) P

RSN .
TS T U Uil W PR

I S

'''''

~~~~~

nov AX,MESSAG sassign MESSAG =
nov AC2,AX ito AC? —
369 nopo idefine location 369 -
stest for ejuality between NEXTMS and #C04 (l16=0it) e
nov aT01,1 ioresupoose equality R
nov AX,NEXTMS ;fetch NEXTMS e
emo AX,3C04 scompare arguments f{}
iz $¢4 7end routine if S
true .
nov a2701,0 inot eaqual, 2701 = 0
soranch on false :
nov AL,ATO1Y 1034 value into -
azcumultator -
cmo AL,O icompare to zero T
iz 270 sjumno to 270 if
false(=0) 1
sassign value of one variaple to another variable .
(16=bit) T
nov AX,VMESSAG sassign MESSAG S
nov AC3,AX sto AC3 e
270 noso tdefine location 270
stest for equality between NEXTMS and aL0S5 (lb=dit) .’
nov aTo01,1 ioresuooose egquality jﬂ
mov AX,NEXTVS ;fetch NEXTMS =
tmo AX,AC05 icompare arquments )
iz $+4 jend routine if -
true o
o
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nov 2701,0 inot equal, ATVl = 0
ioranch on false

nov AL,3T701 tload valtue into
azcumulator

cmd aL, o0 icomoare to zero

iz 271 sjumo to W71 ¢

false(=0)
+assian value of one variaole to another variaple
(16-bit)

nov AX,MESSAG sassign MESSAG
nov ACd4,AX sto ACH
a71: noo tdefine location 271
jtest for equality between NEXTMS and AC06 (lb-5it)
nov 2T01,1 ioresunpose equality
nov AX,NEXTMS ifetch NEXTMS
cmo AX,dC06 icComoare arguments
iz $+4 send routine if
true
nov 27T01,0 inot equal, aT01 = 0
soranch on false
nov AL,2T01 s1oad value into
ascumulator
cmo AL,O scompare to zZero
iz ¥72 sjump to a72 if

false(=0)
73ssian value of one variable to another variabnple
(16=bit)

nov AX,MESSAG iassign MESSAG
nov ACS,AX sto ACS
872 nop tdefine location a7?2
itest for ejuality between NEXTMS and aC07 (tob=dit)
nov 2701,1 joresuopose eguality
nov AX,NEXTVS sfetch NEXIMS
Zm> AX,a9C07 ;compare arquments
iz 44 rend routine i f
true
nov 2701,0 ;not eaqual, 2701 = 0O
soranch on false
nov AL,9T01 s1oad value into
azcumulator
cmo AL, 0 ;compoare to zero
j2 373 fjump to @73 if

false(=0)
tassign value of one variaple to another variable
(16-bit)

nov AX,MESSAG sassian MESSAG
nov ACb,AX sto AC6
73 nap tdefine location a73
itest for equality between NEXTMS anag aAC08 (lb=dit)
nov a7T0t,1 ioresuopose ejuality
nov AX,NEXTMS ;fetch NEXTMS
123
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®
emo AX,2C08 icompare arguments
jz $+4 iend routine if - .
true L 3
nov aT01,0 inot equal, aT01 = ¢
soranch on false
nov AL,2T01 7load value into
azcumulator T
cmd AL,O0 jcompare to zero - -
jz 274 ijump to 74 if [
false(=0)
iassian valtue of one variable to another variable
(16-bit)
1 nov AX,MESSAG jassign MESSAG
nov AC7,AX sto AC7
d74: noo tdefine location a74 ]
itest for eauality between NEXTMS and oC09 (1b6=nit)
nov aT01,1 ;oresyppose equality
nov AX,NEXTMS ifetch NEXTMS
cm> AX,3C09 jcompare arguments .
iz $+4 jend routine if o
true [
nov a¥01,0 inot equal, 2701 = 0
soranch on false e
nov AL,2T01 ;load value into S
accumulator B
cmo AL, O jcompare to zero RN

iz ars ijumo to @75 if
false(=0) .
7assian value of one variable to another variaole

(16=bit)
nov AX,VYESSAG ;assign MESSAG
TovV ACB,AX sto ACS8 R
P15 nso tdefine location 2758 |
jtest for equality between NEXTMS and #C10 (16=dDit) =
2 1 1% 2T01,1 ioresupoose equality
nov AX,NEXTVS sfetch NEXTMS
cmd AX,aC10 ;compare arguments
iz $+4 send routine if -
true »
nov 2701,0 inot equal, 3701 = 0
ibranch on false
nov AL, o701 s1oad valye into
azcumulator
cmo AL, O scompare to zero
jz alo sjump to 276 if [ ]

false(=0)
7assign value of one variable to another variable

(16=bit)
nov AX,MESSAG jassign VMESSAG
nov AC9,AX sto ACO9 ]
876 noo tdefine location a76 ]
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7add 16-bit NEXTMS ¢+ 3C0! = 2701

nov AX,NEXTVS ifetch first —
arqument )
add AX,9C01 iadd second arjumnent :
ts first g
nov 2T01,4AX istore answer in 2701
rassign value of one variaple to another variabple T
(16=-bit) RS
nov AX,aT0} sassign 9701 '
rov NEXTMS, aX sto NEXTMS
itest for ejquality between NEXTMS and aAC14 (leedijt)
nov 2T01,1 ioresuopose eguality
nov AX,NEXTMS ifetch NEXTWMS
cmo AX,3C14 icompare argumnents .
j2 $+4 jend routine if )
true
. nov 2701,0 inot eaual, a2T01 = 0
X ioranch on false
nov AL,3T01} iload value into
accumulator .
tmd AL,O icompare to zero ]
iz 277 ijump to @77 if
false(=0)

iassign value of one variaple to another variable

sdefine A=bit data constant

(16=bit)
nov AX,dC02 jassign 2002
nov NEXTMS, AX sto NEXTMS |
CYA K noo tdefine location 277 .
.- ;define 8-bit data constant BN
: aco1 ea3u 1 s
- ;define 8=bit data constant R
- 3C02 e3ju 0 oo
¢define B=bit data constant |
C03 ey 2 :
idefine 8-bit data constant
2C04 equ 3
idefine 8-bit data constant
#L0S ealu 4 -
idefine B-bit data constant ]
2C06 equ ) -
idefine 8-bit data constant LA
8Co07 e3ju 6 e
idefine 8-bit data constant S
3C08 eaju 7 e
sdetine B=bit data constant '
: aC09 e3u 8 :
- . idefine 8*hbit data constant
5 2C10 e3u 9
- idefine B8-bit Jata constant
i aCtl eau 30
)
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aCle e3u
;define 8~bit d
aC13 equ
sdefine 8<bit A
aCld e3u
idefine 8-bit s
ora
in ram
2701 do
ora
i1define 8=bit s
org
in ram
afo2: ds
org
H
H - monit
H
dspvsr? mov
painter
mov
Inlop: mov
inc
incC
inc
mov
jno
H
’ - data
H
orq
dontrs dw
ajdress pointer
orq
dtable: da
(jefine too)
jno
contingency KEYINM
jro
contingency MINTAC
jno
contingency SMMANY
jno
contingency SMAUTD
jno
contingency TPOLL
jno
coantingency MLOCAT
jno
contingency TVLOCA
jno
-;'_ikignpppﬁ

20
ata constant
15

ata constant
10

toraaqe
1023

0
986521

torage
1023

986521
or section
AX,dtable
dontrsAX
BX,dponte
BX
BX
8 X

dontr,BX
8Xx

section

1023
0

9846521
Jonter

StKEYINM
ILVMINTAC
At SMMANY
et SVAUTD
2t TPOLL

At MLOCAT
2t TMLOCA

#tPOSCH
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;8 bit variable 2701

irom address oointer

78 bit variable 2702

irom address oointer o .
jinitalize table -
to beainning ()

.
’
.
’

monitor 1000

itable entry

;jrom address oointer
stable header

itest for
itest for
itest for
itest for
itest for
itest for
itest for

stest for




AT SO

TS

contingency POSCH
jmo AL MMSGDS
contingency MMSGDS
jno dt MCLOCK
contingency MCLOCK
j o dtMLOGIN
cantingency MLOGIN
jnro de TLOGIN
coantingency TLOGIN
ino 2t TLOGOU
contingency TLOGOJ
: jino dtMSGIN
contingency MSGIN
jno Dt MSGIN
' contingency MSGIN
A jno 7sovsr
table
PLKEYINM: call dXEYINM
cantingency code XEYINM
cnp KEYINM, 1
A contingency result to
: inz $ ¢+ 5
4 execute KBINPM
: call AKBINPM
K3INPM if true
jino amloo
H
StMINTAC: call SVINTAC
contingency code MINTAC
cno MINTAC, I
contingency result to
in2 $ ¢+ 5
execute INTAC
call PINTAC
if true
jno omloo
’
At SUMANU ¢ cal) ASMMANY
contingency code SMUANU
E cno SMMANY, 1
i cantingency result to
. j~a $ ¢+ 5
Y execute MANUAL
, call IMANUAL
. MANUAL it true
. ino Imloo
I ;
;
: 127
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itest for
itest for
itest for
itest for
itest for
itest for
itest for

g0 to start of

jexecute
scompare

itrye flag (1)
¢if false do not

iexecute task
ireturn to monitor

iexecute
sCompare

itrue flag (1)
sif false d5 not

rexecute task INTAC

ireturn to monitor
iexecute
scompare

strue flag (1)
tift false do not

iexecute task

sreturn to monitor
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dtSMAUTO: call ASMAUTO
contingency code SMAUTO
cno SMAUTO, !

contingency result to

inz $ ¢+ 5
execute AUTO

call FA4TO
if true

imo amloo

.
[

dtTPOLL: call
cantingency code TPILL
cno TPOLL,1

cantingency result to

TPOLL

i~z § + 5
execute POLLAU

call aPOLLAY
PILLAU if true

jno Imloo
;
stMLOCAT: call dMLOCAT
contingency code MLOCAT
cno MLDCAT,!

contingency result to

i~z $ ¢+ 5
- execute LOCATI]
call aLOCAT]
LICATI if trye

jno amloo
H
2t TMLOCA: call 2TML0OCA
cantingency code TMLOCA
cno TMLOCA,1
contingency result to
inz $ ¢+ S
execyte MANLOC
1 call IMANLOC
MANLOC if trye
jno amloo
;
FtPOSCH: call IPISCH

coantingency code °P0SCH
cno POSCH,‘
contingency result to

jne $ ¢+ 5
execyte POSUPD
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iexecute
scomoare

itrue flag (1)
i1if false do not

iexecute task AJTQ

sreturn to monitor
rexecute
icompare

itrue flag (1)
;if false do not

iexecute task

sreturn to monitor
iexecute
scomoare

itrue flag (1)
iif false do not

Jexecute task
ireturn to monitor

iexecute
icomoare

itrue flag (1)
7if false do not

iexecute task
ireturn to monitor
rexecute

scomopare

strue flag (1)
sif false do not

..................
.........
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cald
PISUPD it true
jno
14
ILMMUSGDS: call
continaency code MM3GDS
cno
cantingency result to
iz
execute MSGDSP
call
MSGOSP if trye
jno
H
dtMCLOCK: cald
contingency code MCLOCK
cnp
contingency result to
inz
execute CLOCKS
call
CLOCKS i1 f truyue
inp
dtMLOGIN: call
contingency code MLIGIN
cno
contingency result to
jnz
execute LOGINO
call
LIGINU if true
jno
St TLOGIN: call
contingency code TLOGIN
cne
contingency result to
inz
execute LOGIN
call
it terue
jno
H
ILTLOGOU: cald
coantinaency code TLIGOU
cno
O A R T R A L T YRR N

St eSS

.......

:dg;-k%w

2POSUPD
imloo
AIMMSGDS

MMSGDS, |

$ +5
IMSGDSP
amloo
AVMCLOCK
MCLOCK, 1

$ + 5

ACLOCKS
Imloo
IMLOGIN

ML3GIN,!

$ ¢+ 5
aLIGIND
amloo
dTLOGIN

TLOGIN, 1!

$ + 5

SLOGIN

amlood
ATLOGOY

TLIGOU,

iexecute task
ireturn to mnonitor

rexecute
scomoare

itrue flaa (1)
sif false ds not

fexecute task

sreturn to rnonitor
iexecute
;comoare

strue flag (1)
iif false do not

iexecute task

ireturn to monitor
iexecute
icompare

itrue flag (1)
iif false do not

rexecute task
ireturn to monitor

rexecute
scompare

itrue flag (1)
;if false do not

execute task LOGIV

ireturn to monitor
réxecute

rcomopare




CAA it AN N A AT A A e S ST A ——— = T — Y

cantingency result to
itrue flag (1)

inz $ ¢+ 5 iif false 1> not
execute LOGOUT
call aLOGOUT iexecute task
LIGOUT if true
: jno Imloo sreturn to monitor
[
FLMSGIN: call AMSGIN iexecute
: contingency code MSGIN
' cno MSGIN, ! icompare

contingency result to
itrue flag (1)

inz £ +5 sif false do not
| exeCute MSGSTQ
' call IMSGSTO iexecute task
’ MSGSTO if true
jmo Imloo treturn to monitor
end rsoftware tisting

comolete

this realjzation consumes 71.180 wacts of power
and contains 162, chips.
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APPENDIX E
NEWCSDL.FOR JUTPUT
LISTING (HARDAARE)

central oraocessing unit
device:intel 8086 microorocessor(max=mode,no

nio),icl

connections:

pins
15,15,14,13,12,11,10,9,8,7,6,5,4,3,2,39,38,37,36,35 =
a(0:19)

pins 16,15,14,13,12,11,10,9,3,7,6,5,4,3,2,39 =
d(0:15)

pin 17 (nni) = gnd

pin 18 (intr) = gnd

pin 19 = 21k

pin 34 = ohe=bar

pin 33 (ma/max=bar) = gnd
pin 32 (rd=bar) = n.c.
pin 31 (r3~bar/qtl0e=bar)
pin 30 (ra3-bar/gtie=bar)
pin 29 (Ysck=bar) = n.c.

NeCo
NeCo

pin 28 = s2-bar
pin 27 = si=bar
pin 26 = sO0<bar

pin 25 (asd) = n.c,
pin 24 (ast) = n.ce.
oin 23 (test=bar) = gnd
pin 22 = ready
oin 21 = reset
pins 1,20 = gnd
pin 40 = ¢Sy
clock generator (0,125 us
device: iatel B284 clock 3en and driver for 808p
cou, ice
connections:
oin 1 (csync) = ang
oin 3 (aenl=bar) = gnd
pin 4 (rdvl) = +Svy
oin S (readv) = ready
pin 6 (rdy2) = gnd
pin 7 (aen2=bar) = and
oin 8 = ¢clk
pin 10 = preset
oin = pres=bar
oin 13 (f/c=bar) = gnd
oin 14 (efi) = gnd
pin 15 (async=bar) = +Sv
oins 10,17 (xtal(1:2)) = device: 24 mhz crystal
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[ ]
]
)
oins 9 = gnd 1
oin 18 = +5vy ; T
octal bus transceiver/data bits 0:7 o
device: intel 8286 osctal bus transceiver, icl
connections: ]
oins 19,18,17,16,15,14,13,12 (do(0:7)) = do(0:7) d
oin 1 (al0) = 4(0) e
oin 2 (al) = d(1) Y
oin 3 (a2) = d(2) [ ] J
oin 4 (al3) = 4(3) :
2in S5 (ad) = d(4) R
2in 6 (aS) = a(S)
oin 7 (a%) = d(6) S
2in 8 (a7) = d(7) T
pin 9 (oe=dar) = .,not. den ®
oin 1t (t) = dt/re0ar ]
oin 10 = gnd C
oin 20 = ¢5v o
octal bus transceiver/data bits 8:15 S
device?: intel 8286 octal bus transceiver, icd e
connections: [ 1
oins 19,18,17,16,15,14,13,12 (4p0(0:7)) = do(b:15) ]
oin 1 (a0) = d(0) L
oin 2 (al) = d(t) Tl
oin 3 (a2) = d(2) o
oin 4 (a3) = d(3) -
oin S5 (ad4) = d(4) b
oin 6 (a5) = d(S) e
oin 7 (ab) = d(6)
oin 8 (a7) = d(7)
oin 9 (oe=dar) = .not. dJen
oin 11 (t) = dt/r=-bar
oin 10 = gnd
pin 20 = +35v
ous controller
device: intel 8288 pus controller for 8086 cou, icHS
connections:
oin 19 = sd=-bar
oin 3 = sl=bar
oin 18 = s2-bar
oin 2 = ¢clk
pin 5 = ale
oin 16 = den SNRRES
oin 4 = dt/r=bar OIS
oin 6 (ae=2ar) = gnd "
oin | (iosb) = ¢Sy DR
oin 7 = ardcebar R
pin 9 = mwtce=bar e
pin 11 = iswc=-bar -3
oin 13 = jiosrcebar .
. pin 14 = iata=bar »
132
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oin 1S (cen)
oin 10 = and
oin 20 = +35v

oactal latch/address oits 0:7
8282 octal

device?: intel
connections:

oins 1!2039“,5,6'7'8 (di(0:7))

= +Sv

latch for 8086 cou, icH

a(0:7)

oins l9518p17,16015'10013012 (dO(O:?) = a(0:7)
oin 9 (oe=dar) = qnd

oin 11 (std)
oin 10 = qgnd
oin 20 = +5y

octal ltatch/address dDits 8:15

device: intel
connections?

oins 1,2,3,4,5,6,7,8 (di(0:7))

8282 octal latch for B0B6 cou, ic7?

a(B:15)

pins 19,18,17,16,15,14,13,12 (do(0:7)) = a(8:15)
pin 9 (oe=2ar) = and

oin 11 (st2)
oin 10 = gnd
oin 20 = +5v

octal latch/address pDits 16:19

device: inte)
connections:
oing 1,2,3,4

= ale

8282 octal latch for B086 cpu, ic8

(di(0:3)) = a(16:19)
a(l16:19)

oins 19,18,17,16 (30(0:3)

oins 5,6,7,8

(di(3:7)) = and

oin 9 (oe=2ar) = and

oin 11 (st2)
oin 10 = gnd
pin 20 = ¢Sy

= ale

address decoder/address for memory select
device: intel A20S 1=o0f=8 binary decoder,ic9

connections?
pin 15 (2(0))
oin 14 (o(1))
oin 13 (5(2}))
oin 12 (5(3))
oin 11 (2(4))
pin 10 (92(3))

pin 9 (o0(6))
oin 7 (0(7))
oin 1 = a(ls)
pin 2 = a(le)
oin 3 = a(17)
oin 4 (eledar)
pin S

oin 6 (eld) =
oin 8 = 3nd

oin 16 = +35y

csu=par(l)
csuepbar(?2)
csu=par(3)
csu=bar(d4)
csu=par(S)
csu=bar(6)
2 ¢csu=bar(7)
= ¢csu=par(8)

a(0)

(e2=d%ar) = a(18)

.not., a(l19)

address dJeczoder/address for memory select
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device: intel 8205 l-o0f=8 binary Jecoder,icl0

connections:
oin IS (2€0))
oin 14 (5(1))
oin 13 (2(2))
oin 12 (»(3))
oin 11 (2(4))
oin 10 (5(3))

csu=-par{9)
csu=-par(i0)
csu=bar(ll)
csu-par(t2)
csu=bar(13)
csu~=bar(14)
csu=bar(15)
csu=bar(is)

= a(o0)
= a(19)

oin 9 (o(6)) =

oin T (o(7)) =

oin 1 = a(15)

oin 2 = a(l16)

oin 3 = a(l17)

oin 4 (el=nar)

oin S (el2-par)

oin 6 (e3) = a(l18)
oin 8 = gnd

oin 16 = +Svy

address decoder/address for memory select
device: intel 8205 1-0f=8 binary decoder,icll

connections:
pin 1S (5(0))
oin 14 (5(1))
oin 13 (o5(2))
oin 12 (o2(3))
oin 11 (5(4))
oin 10 (2(5))

0 nn

csu~bar(17)
csu=par(ifR)
csu=bar(19)
csu=bar(20)
csu~bar(2l)
csu=bar{22)
csu~bar(23)
csu=bar(24)

= a(0)
= a(18)

oin 9 (o(6)) =

pin 7 (o0(7)) =

oin 1 = a(l1S)

oin 2 = a(16)

oin 3 = 3(17)

oin 4 (el=2ar)

pin S (e2=3ar)

oin 6 (e3) = a(19)
oin 8 = 3nd

pin 16 = #Sv

address decoder/address for nemory select
device: intel 8205 l=0f~-8 binary decoder,icl?

connections?
pin 15 (0(0))
pin 14 (o(1))
oin 13 (2(2))
oin 12 (5(3))
oin 11 (o5(4))
oin 10 (o(9%))

oin 9 (o(6)) =
oin 7 (o0(7)) =
oin 1 = a(ls)
oin 2 = a(le6)
oin 3 = a(l17)

LI L I [ T 1]

csu=-par(25)
csu=par(26)
csu~bar(27)
csu=dar(28)
csu=par(29)
csu=bar(30)
csu=bar(31)
csu=bar(32)
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oin
oin
oin
pin
pin

address deczoder/address for memory select
device: intel B20S 1-0f=-8 binary decoder,icl3

.....

(el=-dar)
(e2=d2ar)

PO N &

= 3nd
16 = +>5v

connections:

oin
oin
oin
oin
oin
oin
oin
oin
2in
oin
oin
oin
oin
oin
oin
oin

address decoder/address for nemory select
device: intel 8205 1=-0f=8 binary decoder,icld

1S (2(0))
14 (5(1))
13 (a2(2))
12 (2(3))
1t (2(04))
10 (2(5))

(o0(6))

(e2=2ar)

= a(0)
= a(18)

(e3) = .not. a(l19)

csl=bar(l)
csl=par(2)
csl=bar(3)
csl=par(4)
csl=-par(5S)
csl=par(6)
csl=bar(7)
csl=bar(8)

= bhe-bar
= a(i8)

(e3) = .,not. a(19)

T NEWN-ND
]
[ ]
~
—
~
~

= 3n3
16 = #5v

connections:

oin
oin
oin
oin
oin
oin
oin
2in
oin
oin
oin
pin
pin
oin
2in
oin

address decoder/address for mnemory select
device: intel 8205 t-0f=8 binary dJecoder,iclS

csl=par(9)

csl=bar(10)
csl=bar(ll)
csl=bar(12)
csl=bar(13)
csl=dar(l4)

csltebar(15)

csl=par(16)

= bhe=bar
s a(19)

1S (2(0))
14 (5(1))
13 (2(2))
12 (2(33)
11 (o(4))
10 (2(5))
9 (o(6)) =
7 (o0(7)) =
1 2 a(19)
2 = a(1e6)
3 = a(l7)
4 (et=nar)
S (el2=0ar)
6 (e3) = a(l18)
8 = 3nid

16 = +S5v

connections?

oin
oin
oin
poin
oin

1S (2(0))
14 (o(1))
13 (2(2))
12 (0(3))
11 (2(4))

csl=bar(17)
csl=-par(18)
csl=bar(19)
csli=par(20)
csl=nar(21)
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¥ pin 10 (2(3)) = csl=par(22)
- oin 9 (o0(6)) = csl=bar(23)
oin 7 (o(7)) = ¢csl=bar(24)
: oin 1 = a(l5s)
= pin 2 = a(ls)
- oin 3 = a(l?)
- oin 4 (el=2ar) = bhe=bar
- oin 5 (e2=2ar) = a(i8)
oin 6 (ed) = a(19)
oin 8 = g3nd

pin 16 = +5y
address decoder/address for memory select
device: intel 8205 l=o0f=-8 binary decoder,iclb
connections:
oin 15 (2(0))
g oin 14 (2(1))
- oin 13 (5(2))
oin 12 (5(3))
oin 11 (5(4))
oin 10 (5(5))

csl=par(25)
csl=par(26)
csle=par(27)
csl=par(28)
csl=par(29)
csl=par(30)

oin 9 (o0(6)) = csl=bar(31)

oin 7 (0(7)) = csli=bar(32)

pin I = a(l15)

pin 2 = a(le)

pin 3 = a(l7)

oin 4 (el=d%2ar) = bhee=bar

oin 5 (e2=2ar) = a(l8)
a4 opin & (e3) = .not. a(19)
- oin 8 = 3nd
< oin 16 = +S5y
N condition mode input interface hardware to sense
N sianal KEYFLG

devicesinte]l 8212 8 bit i/0 oort,ic 17

connections:
- oins 3,5,7,9,16,18,20,22(di(1:8)) = KEYFLG(1:8)
" remainder to
: around
- opins 4,6,8,10,15,17,19,21(d0(1:8)) = db(1:8)
. oin 2 (md) = and
. oin 11 (sto) = gnd
X oin 1 (dsl=bar) = ,not, (decode a(0:7) value 0)
o pin 13 (ds2) = ino .and, doin
5 pin 24 = #Sy B
- oin 12 = and . 4
. condition mode input interface hardware to sense :
- signal XEYFLG

device:intel 8212 R poit i/0 oort,ic 18
connections?
oins 3,5,7,9,16,18,20,22(d1(9:16)) = KEYFLG(9:16)
remainder to

Pl i
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ground
pins 4,6,8,10,15,17,19,21(d40(9:16)) = d4b(9:16)
oin 2 (md) = gnd
oin 11 (st>) = gnd
oin 1 (dsl=bar) = .not. (decode a(8:15) valye 0)
opin 13 (4s82) = ino .and, doin
opin 24 = +35v
oin 12 = gnd
16 bit outout port comoosed of two 8 bit ports
x1 is for low order pyte
x9 is for high order bDyte
condition=-mode outout interface hardware to issue
signal: x1
device: intel 8212 B-bit i/0 port, ic 19
connections!
pins 305)7;9016018'20t22 (74i(1:8)) = db(1:8)
oins 4,6,8,10,15,17,19,21 (do(1:8)) = x1(1:8) 7if
8 are req
pin 2 (m3i) = +Svy
pin 11 (stb) = 3nd
opin 1 (dsl-bar) = wrebar
oin 13 (ds2) = out .and. (4ecode a(0:7) value 0)
oin 24 (vze) +Sv
oin 12 (gnd) and
condition=made outout interface hardware to issue
sianal: x9
device: intel 8212 8-<bit i/o oort, ic 20
connections:?
pins 3,5,7,9,16,18,20,22 (di(1:8)) = db(1:8)
oins 4,6,8,10,15,17,19,21 (do(1:8)) = x9(1:8) ;if
8 are req
pin 2 (m1) = +Sy
oin 11 (stb) = gni1
oin | (dsl~bar) = wrebar
oin 13 (ds2) = out .and. (decode a(0:7) value 1)
pin 24 (vzec) = +Sv
pin 12 (gnd) = gnJd
condition mode inout interface hardware to sense
signal XEYCHA
device:intel 8212 B bit i/0 port,ic 21
connections?
pins 3,5,7,9,16,18,20,22(di(1:8)) = KEYCHA(1:8)
remainder to

around
oins 4,6,8,10,15,17,19,21(30(1:8)) = db(1:8)
oin 2 (md) = and
oin 11 (st>2) = gnd
pin 1 (dsl=bar) = .not., (decode a(0:7) value 1)
2in 13 (d4s82) = inp .and, doin
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pin 24 = +Sv
pin 12 = gad
condition mode inoput interface hardware to sense
signal KEYCHA
device:intel 8212 8 bit i/0 oort,ic 22
connections:
oins 3,5,7,9,16,18,20,22(di(9:16)) = KEYCHA(9:16)
remainder to

qround
oins 4,6,8,10,15,17,19,21(d40(9:16)) = Jdbo(9:16)
oin 2 (md) = agnd
pin 11 (std) = agnd
oin | (dslebar) = .not. (decode a(B:1S) valuye 1) )
oin 13 (4s2) = ino .and. ddin [ ]
oin 24 = +Sy
oin 12 qgnd
condition node {nput interface hardware to sense
signal KEYCHA
devicez:intel 8212 B bit i/0 port,ic 23 i aim
connections: ]
oins 315:7:9016;18020'22(di(138)) = KEYCHA(1:8)
remainder to

ground
pins 4,6,8,10,15,17,19,21(do(13:8)) = db(1:8)
pin 2 (md) = gnd [
oin 11 (sto) = and e
pin 1 (dsl-bar) = .not., (decode a(0:7) value 2)
oin 13 (d82) = inp .and, doin ST
pin 24 = +Sv N
pin 12 = gnd
condition mode input interface hardware to sense e___
signal XEYCHA
devices:intel 8212 8 bit i/0 oort,ic 24
connections?
oins 3,5,7,9,16,18,20,22(di(9216)) = KEYCHA(9:16)
remainder to

around

pins 4,6,8,10,15,17,19,21(40(9:16)) = db(9:16)
pin 2 (md) = gnd
pin 11 (st>) = and SESAEN
opin 1 (dsl=bar) = .not, (decode a(8:15) value 2) R
pin 13 (31s2) = inp ,and,., doin [ ]
pin 24 = +Sy
oin 12 = gnd
16 bit outout port composed of two 8 bit ports

x17 is for low order Dyte

x25 is for high order byte S

. condition=mode outout interface hardware to is:s.e [ )
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signal: x17
device! intel 8212 8=bit i/0 port, ic 25 .
connections:? ’ .
pins 3,5,7.,9,16,18,20,22 (4i(1:8)) = db(1:8)
pins 4,6,%,10,15,17,19,2t (do(1:8)) = x17(1:8) it L
8 are req N
pin 2 (m3) = +Sy RR
pin 11 (stb) = gnd L

pin 1 (dsl=bar) = wr=bar '
oin 13 (ds2) = out .and. (decode a(0:7) value 2)

pin 24 (vzec) = +Sy

pin 12 (gnd) = gni

condition=mode output interface hardware to issue
signal: x2S
device: intel 8212 8-bit i/0 oort, ic 26 U
connections?
pins 3,5,7,9,16,18,20,22 (di(1:8)) = ab(1:8)
pins 4,6,8,10,15,17,19,21 (do(1:8B)) = x25(1:8) ;if
8 are req L
opin 2 (m3d) = +Sv B
oin 11 (stb) = gnd '
pin 1 (dsf=bar) = wr=bar
pin 13 (ds2) out .and., (decode a(0:7) value 3)
pin 24 (vzc) +Sv
oin 12 (gnd) and
condition mode input interface hardware to sense
signal KEYCHA 1
device:inte)l 8212 8 bit i/0 oort,ic 27
connections?
pins 3,5,7,9,16,18,20,22(di(1:8)) = KEYCHA(1:8) PR
remainder toO

ground L.
oins 4,6,8,10,15,17,19,21(30(1:8)) = db(1:8)
ain 2 (md) = gnd
oin 11 (st>) = gnd
oin | (dstebar) = ,not. (decode a(0:7) value 3)
oin 13 (ds2) = ino .and., doin
pin 24 = +Svy
oin 12 = gnd
condition node inout interface hardware to sense
signal XKEYCHA
devicesinte]l A212 8 bit i/0 oort,ic 28
connections?
pins 3,5,7,9,16,18,20,22(di(9:16)) = KEYCHA(9:16)
remainder to

ground
pins 4,6,8,10,15,17,19,21(35(9:16)) = ah(9:16)
oin 2 (md) = gnd
pin 11 (st>) = and
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oin 1| (dsi=bar) = .not. (decode a(8:15) value 3)
oin 13 (3s2) = inp .and. doin O
oin 24 = +35v o
oin 12 = gnd
condition mode input interface hardware to sense
signal KEYCHA
device:intel 8212 8 bit i/0 oort,ic 29
connections: I
pins 305'779'16118020'22((‘\(l:g)) = KEYCHA(l:H) [ )
remainder to

ground
oins 4,6,8,10,15,17,19,21(do(1:8)) = dn(1:8)
oin 2 (m3d) = gnd
oin 11 (std) = gnd ]
oin 1 (dst=bar) = .not. (decode a(0:7) value 4) ’
oin 13 (3s82) = imp .and, ddin
oin 24 = 45y
oin 12 = gnd
condition moje input interface hardware to sense
signal XEvCHA ®
device:intel 8212 8 bit i/0 oort,ic 30 :
connections:
oins 3,5,7,9,16,18,20,22(di(9:16)) = KEYCHA(9:16)
remainder to

ground
oing 4,6,8,10,15,17,19,21(40(9:16)) = db(9:18)
oin 2 (md) = qgnd
oin 11 (st>) = gnd
oin | (dst=bar) = .not. (decode a(8:15) value d)
oin 13 (34s82) = ino .and, doin
pin 24 = +Sy
oin 12 = gnd
16 pit output port composed of two 8 bit ports
x33 is for low order bDyte
x4l is for high order byte
condition=mode output interface hardware to issue e
signal: x33 ®
device: intel 8212 Be-bit i/0 oort, ic 31 T
connections:?
pins 3,5,7,9,16,18,20,22 (Ji(1:8)) = db(1:8)
pins 4,6,9,10,15,17,19,21 (do0(1:8)) = x33(1:8) ;if
8 are req

pin 2 (md) = +Sv ®
oin 11 (stb) = gn1 -
pin 1 (dsle-bar) = wr=par
pin 13 (ds2) = out .and., (decode a(0:7) value 4)
oin 24 (vce) +Sv
pin 12 (gnd) = gnd

. conditionemode outout interface hardware to issue ®
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signal: xdi
device: intel 8212 8=-bit /5 oort, ic 32
connections:
pins 3,5,7,9,16,18,20,22 (d4i(1:R)) = 4b(1:8)
oins 4,6,9,10,15,17,19,2! (40(1:8)) = x4§i(1:8) ;if T
8 are req AR
pin 2 (md) = +Sv s
oin 11 (stb) = gnd
oin 1 (dsl=bar) = wr=par
pin 13 (ds2) = out .and, (decode a(0:7) value Y)
pin 24 (vce) = +Sy

“

- e

3 pin 12 (gnd) = and
2 16 bit outout port comoosed of two 8 bit ports
3 x49 is for low order oyte

x57 is for high order byte

o condition=mode output interface hardware to issue
“ signal: x49
device: intel 8212 B=bit i/ port, ic 33
connections?
e oins 3,5,7,9,16,18,20,22 (di(1:8)) = db(1:8)
N oins 4s6,8,10,15,17,19,21 (d0(1:8)) = x49(1:8) ;if
4 8 are rea
pin 2 (m3d) = +Sv
pin 11 (stb) = gnd
" pin 1| (dslebar) = wre=bar
; ’ pin 13 (d4s2) out .and. (decode a(0:7) value 6)
pin 24 (vzec) = +Sy
oin 12 (gnd) = ani
condition=mode outout interface hardware to issue
signal: xS57
device: intel 8212 8=-bit i/0 oort, ic 3d
connections:
oins 305'710116018020'22 (4i(1:8)) = adb(1:8)
pins 4,6,9,10,15,17,19,21 (do(1:B)) = x57(1:8) ;if fff{

8 are req RN
pin 2 (md) = +Sv e
oin 11 (stb) = and R
oin 1| (dsl=bar) = wrebar s
nin 13 (ds2) out .and. (decode a(0:7) value 7)

oin 24 (vece) = +Sv I
pin 12 (gnd) = gnd -
16 bit outout port conoosed of two 8 oDit oports i

x65 is for low order Dyte e
x73 is for high order byte T
conditionemode outout interface hardware to iSssue

signal: xb65

device: inte)l 8212 Be=bit i/0 port, ic 35 e

connections? o
oins 3,5,7,9,16,19,20,22 (4i(1:8)) = ab(1:8) T
pins 4,6,8,10,15,17,19,21 (do(1:8)) = x65(1:8) ;if O

8 are rea
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0 pin 2 (m3) = +Sv .
L oin 11 (stb) = gnd o
. pin 1 (dst=bar) = wr=bar
= oin 13 (4s2) = out .and, (decode a(0:7) value 8) Zf;ﬁ
A oin 24 (vecec) = +Sv T
N pin 12 (gnd) = 9nd ERERD
condition=made outout interface hardware to issue e
signal: x73 RN

device: intel B212 8=bit i/0 port, ic 36
connections:

oins 3,5,7,9,16,18,20,22 (4i(1:8)) = db(1:8)

pins 4,6,8,10,15,17,19,21 (H4o(1:8)) = x73(1:R) ;if

8 are req ]
oin 2 (m3) = +Sv C
oin 1l (stb) = gn3 {
oin | (dsl-bar) = wr=nar 1
oin 13 (ds2) = out .and., (decode a(0:7) value 9) )
pin 24 (vcc) = +Sv :
oin 12 (gnd) = gng .

16 bpit outout oort composed of two 8 bit ports I
x81 is for low >rder oyte )
x89 is for high order byte p
condition-mode outout interface hardware to issue ]
signal: x81 L
dJevice: intel B212 8-bit i/0 oort, ic 37 SRR
connections: L
Ittty

pins 3,5,7.,9,16,18,20,22 (d4i(1:8)) = dp(l1:8)

pins 4,6,8,10,15,17,19,21 (Jd0(1:8)) = xB1(1:8) ;if
8 are req

oin 2 (md) = +Sv

pin 11 (stb) = gnd

pin 1 (dsil=bar) = wr=bar

pin 13 (ds2) = out .and. (decode a(0:7) value 10)

pin 24 (vze) +Sv

pin 12 (agnd) 3nd

conditionemode output interface hardware to issue

signal: x89

device: inte) 8212 Be-bit i/0 port, ic 38

connections:

pins 3,5,7,9,16,18,20,22 (d4i(1:8)) = db(1:8)

pins 4,6,8,10,15,17,19,21 (40(1:8)) = x89(1:8) ;+if

8 are req

pin 2 (md) = +Sv ST
oin 11 (stb) = gn4 SRR
oin 1 (dsi=bar) = wr=par B
oin 13 (d4s2) = out .and. (decode a(0:7) value 11) R
pin 24 (vee) = +5v ]
oin 12 (and) = gn4d R
16 pit asutout port comoosed of two 8 bit ports RO
x97 is for low order dDyte AR

- x105 is for high order oyte ]
i
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) 4
condition=mode outout interface hardware to issue
signal: x97 4
device: intel 8212 8=bit i/0 oort, ic 39 o
connections:? -5njj
oins 3,5,7,9,16,18,20,22 (4i(12:8)) = db(1:8) AR
oins 4,9,%,10,15,17,19,21 (d40(1:8)) = x97(1:8) ;if SN 1
8 are reaq D
oin 2 (md) = +Sv B
opin 11 (stb) = 3nd ®
oin |1 (dsl=har) = wr=par :
oin 13 (ds?2) = out .and. (decode a(0:7) value t2) -
oin 24 (vze) = +Sv T
oin 12 (gn4d) = gn+ .
J condition=made outout interface hardware to issue )
signal: x105 »
device?! intel 8212 8-pit i/0 port, ic 40 o
connections: ]
oins 3,5,7,9,16,18,20,22 (4i(1:8)) = db(1:8) 1
pins 4,6,8,10,15,17,19,21 (do(1:8)) = x105(1:8)
iif 8 are reqg k ]
pin 2 (md) = +Sv » ]
pin 11 (stb) = gnd S
oin 1 (dst=bar) = wrepdar
pin 13 (ds2) = out .and. (decode a(0:7) value t3) L
pin 24 (vzc) = +Sv R

pin 12 (9nd) and
16 bit osutput port comnposed of two 8 bit ports
x113 is for low order byte
x121 is for high order Dyte
condition=made outout interface hardware to issue
signal: x113
device: intel 8212 8-bit i/0 port, ic 41
connections:
oins 3,5,7,9,16,18,20,22 (4i(1:8)) = ab(1:8) AR
pins 4,6,8,10,15,17,16,21 (d40(1:8)) = x113(1:8) O
3if 8 are reg R
oin 2 (md) = +Sv
oin 11 (stb) = gni4 e
oin 1 (dsl=bar) = wr=bar >
pin 13 (ds?2) out .and. (decode a(0:7) value 14) )
ein 24 (vcc) tSv Ry
oin 12 (gnd) gnd SR
condition=m>de outout interface hardware to issue R
signal: x121 .
device: intel 8212 Be-bit i/0 port, ic 42 Y
connections: -
oins 3,5,7,9,16,18,20,22 (di(1:8)) = db(1:8) R
pins 4,6,8,10,15,17,19,21 (do(1:8)) = x121(1:8) e
iif 8 are rea DA
pin 2 (m3) = +Sy IR
oin 11 (stb) = gni )
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signal:

iif B are

signal:

-----

wr=bar
.and.

pin 1 (d4sl=bar)
oin 13 (ds?2) out
oin 24 (vece) +Sv
pin 12 (gnd) = gnd
16 bit outout port comoosed of two 8 bit oorts

(decode a(0:7) value 15)

x129 is for low order bvte
x137 is for high order pDyte
condition=maode output interface hardware to issue
x129
device: intel 8212 8-bit i/0 port, ic 43
connections:
oins 3,5,7,9,16,18,20,22 (4i(1:8)) = dbh(1:8)

pins 4,5,%,10,15,17,19,21 (do(1:8)) x129(1:8)

reg

oin 2 (md) = +Sv

oin 11 (stb) = gnd

oin 1 (dsl=bar) = wr=bar

oin 13 (ds2) = out .and. (decode a(0:7) value 16)

pin 24 (vzc) = +Sv

pin 12 (gnd) = and
condition=mode outout interface hardware to issue
x137

device: intel A212 B=-bit i/0 port, ic 44

connections:

oins 3,35,7,9,16,18,20,22 (d4i(1:8)) = db(1:8)

oins 4,5,8,10,15,17,19,21 (do(1:8)) x137(1:R)

iif 8 are reg
pin 2 (m3) = +Syv
oin 11 (stb) = gnd
oin 1 (dsl=bar) = wr=bar
pin 13 (ds?) = out .and. (decode a(0:7) value 17)
pin 24 (vce) = +Sv
oin 12 (g91d) = 3nd
16 bit sutout port comoosed of two 8 Dit ports
x14S is for low order bDyte
x1S3 is for hiah order ovte
condition=made output interface hardware to issue
signal: x145
device: intel 8212 8=bit i/0 oort, ic 4%
connections?
oins 3'5'7'9'16'18'20722 (43(1:8)) = 4b(3:8)
pins 4,6,9,10,15,17,19,21 (Jo(1:8)) = x145(1:8)
iif 8 are req
pin 2 (md) = +Syv
oin 11 (stb) = agnd
oin 1 (dst=bar) = wr=dar
pin 13 (ds2) = out .and. (decode a(0:7) valuye 18)
pin 24 (vce) = +5v
oin 12 (g3~d) = gnd
conditionemode outout interface hardware to issue
y signal: x15%
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device: intel R212 8=-bit i/0 oort, ic 46
connections:? )
pins 3,5,7,9,16,18,20,22 (4i(1:8)) = do(1:8) {
pins 4,5,8,10,15,17,19,21 (40(1:8)) = x153(1:8) S
iit 8 are req T

' pin 2 (m3) = +Sv R
) pin 11 (stb) = and R
. oin 1 (dsl=bar) = wr=dar ;fgj
| pin 13 (ds2) = out .and, (decode a(0:7) valye 1)

oin 24 (vse) = +5v
pin 12 (gnd) = and

16 bit outout port composed of two 8 bit ports ]

3 x161 is for low order byte 4
: x169 is for high order oyte 4
I condition=-mode output interface hardware to issde )
sianal: x161 )

device: intel 8212 B-bit i/0 oort, ic 47 .
connections:? 1
pins 3,3,7,9,16,18,20,22 (4i(1:8)) = d4b(1:8) -

oins 4,5,9,10,15,17,19,21 (do(1:8)) = x161(1:8)

i ;it B are req )
: pin 2 (m3) = +Sy o
; oin 11 (stb) = gnd ]
: oin 1| (dsl-bar) = wrebar S
" oin 13 (ds2) = cut .and. (decode a(0:7) value 20) =
. oin 24 (vcec) = +Sy —

l pin 12 (gnd) = gnd

- condition=md>de outout interface hardware to issue SRR
» siagnal: x169 PR
. device: intel 8212 8<-bit i/0 oort, ic 4R i
. connections: Y
. oins 3,5,7,9,16,18,20,22 (4i(1:8)) = db(1:8) S
| oins 4,6,8,10,15,17,19,21 (do(1:8)) = x169(1:8) ]
i iif 8 are reg -

pin 2 (m3d) = +Sy
pin 11 (stb) = gnd
oin 1 (dsle=bar) = wre=par

u pin 13 (4s2) = out .and. (decode a(0:7) value 21) S
i pin 24 (vsc) = +Sy

" pin 12 (gnd4) = gnd k
K 16 bit outout port comoosed of two 8 bit ports coa ]
. x177 is for low order byte S
; x185 is for high order Dvte '~ﬁ;
. condition*mode outout interface hardware to issue T
i signal: x177

device: intel 8212 B8-bit i/0 oort, ic 49 L]

connections:? D

oins 3,5,7,9,16,18,20,22 (di(1:8)) = db(1:8) e

oins 4,6,8,10,15,17,19,21 (do(1:8)) = x177(1:8) “-.-i
sif 8 are ren e
pin 2 (m3) = +Sy
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pin 11 (stb) = gnd
pin 1 (dsl=bar) = wr=-par
pin 13 (ds?2) out .and, (decode a(0:7) value 22)
pin 24 (vzce) +Sv
oin 12 (9nd) and
condition=made outout interface hardware to issue
signal: x18S
dJevice: intel 8212 B8-bit i/0 oort, ic S0
connections:
pins 3,5,7,9,16,18,20,22 (4i(1:8)) = 4b(1:8)
pins 4,5,8,10,15,17,19,21 (do(1:8)) = x185(1:8)
;if 8 are reg
oin 2 (m3) = +Sy
oin 11 (stb) = gnd
pin 1 (dstl-=bar) = wr-par
pin 13 (ds2) = out .and, (decode a(0:7) value 23)
oin 24 (vge) = +Sv
pin 12 (gnd) = gnd
condition node inout interface hardware to sense
signa) XEYCHA
devicesinte)l 8212 8 bit i/0 osort,ic SI
connections:
pins 3!507;9;‘6018120022(di(1:8)) = KEYCHA(1:R)
remainder to

qround

pins 4,6.8,10.15.17.1‘%21(:10(1:8)) = db(x:a)

oin 2 (m3d) = gnd

oin 11 (st3) = gnd

oin 1 (dsl=bar) = ,not. (decode a(0:7) value 5)

oin 13 (d482) = imo .and, doin

oin 24 = 435y

pin 12 = gnd

condition moje inout interface hardware to sense

signa)l XKEYCHA

device:intel 8212 B bit i/0 oort,ic S2

connections:

pins 3,5,7,9,10,18,20,22(di(9:16)) = KEYCHA(9:16) S
remainder to o )
qround :

oing 4,6,8,10,15,17,19,21(d0(9:16)) = do(9:1%) i

oin 2 (md) = gnd DR

oin 11 (sts) = gnAd B

oin 1 (dsi=har) = .not., (decode a(8:15) value S)  J J

pin 13 (4s2) = ino .and. doin

oin 24 = +Sy

oin 12 = gnd

16 pit output port comoosed of two 8 bit ports
x193 is for low order byte
x201 is for hiagh order bDyte
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condition=mode outout interface hardware to issue
siagnal: x193
device: intel R212 8-bit i/9 port, ic S3
connections?
oins 3,5,7,9,16,18,20,22 (d4i(1:8)) = db(1:8)
pins 4,6,8,10,15,17,19,21 (do(1:R)) = x193(1:8)
siif 8 are ren
pin 2 (m3d) = +Sv
pin 11 (stb) = gn4
oin 1 (dsl=bar) = wr=dar
oin 13 (ds?) out .and1. (decode a(0:7) value 24)
oin 24 (vzc) +Sv
oin 12 (gnd) gnd
condition=mode output interface hardware to issue
signals: x201
device?! intel 8212 8-bit i/o ovort, ic 54
connections:
pins 3,5,7,9,16,18,20,22 (di(1:8)) = db(1:8)
pins 4,6,3%3,10,15,17,19,21 (do(1:8)) = x201(1:8)
sif 8 are req
oin 2 (m3) = +Sy
oin 11 (stb) = gn4d
oin 1 (dsl=bar) = wre=bar
oin 13 (d4s2) out .and. (decode a(0:7) value 25)
pin 24 (vzc) +Sv
oin 12 (gnd) anA
condition mode input interface hardware to sense
siqgnal XEYCHA
device:intel 8212 8 bit i/0 oort,ic 5SS
connections:
oins 3,5,7,9,16,18,20,22(di(1:8)) = KEYCHA(1:8)
remainder to

aoround
oins 4,6,8,10,15,17,19,21(d5(1:8)) = sp0(1:3)
oin 2 (md) = and
oin 11 (st3) = agnd
oin 1 (dsl=bar) = .not, (decode a(0:7) value 6)
pin 13 (d¢2) = ino .and, doin
oin 24 = ¢Sy
oin 12 = qgnd
condition mode inout interface hardware to sense
signal XEYCHA
device:inte)l 38212 8 bit i/0 oort,ic So
connections:
oins 3,5,7,9,16,18,20,22(di(9:16)) = KEYCHA(I:16)
remainder to

around
oins 4,6,8,10,15,17,19,21(40(9:16)) = db(9:16)
pin 2 (m3d) = agnd
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oin 11 (st>) = gnd
oin 1 (dsl=bar) = .not. (decode a(BR:15) value b)
oin 13 (4s2) = inp .and, doin
oin 24 = +Sv
oin 12 = gnd
16 pit outout port comoosed of two 8 Dit ports
x209 is for low order byte
x217 is for high order oyte
conditionemaode outout interface hardware to issue
signal: x209
device: intel 8212 B=bit i/o oort, ic S7
connections:
oins 5'5'7'9'16118120122 (d‘(l:g)) = db(l:q)
oins 4,6,8,10,15,17,19,21 (d0(1:8)) = x209(1:8)
iit 8 are req
pin 2 (md) = +Syv
pin 11 (stb) = 3nd
pin 1 (dsl=bar) = wr=par
oin 13 (ds?2) out .and., (decode a(0:7) value 26)
pin 24 (vce) +Sv
pin 12 (gnd) gnd
condition=mode outout interface hardware to issue
signal: x217
device: intel B212 B=-bit i/0 oort, ic SR
connections?
oins 3,5,7,9,16,18,20,22 (4i(1:8)) = db(1:R)
oins 4,6,8,10,15,17,19,21 (d0(1:8)) = x217(1:8)
iif 8 are rea
oin 2 (mJ) = +Sv
‘ pin 11 (sto) = ond
: oin | (dsl=bar) = wr=nar
pin 13 (ds2) = out .and., (decode a(0:7) value 27)
oin 24 (vze) +Sv
pin 12 (3nd) and
16 oit outout port composed of two 8 bit oorts
x225 is for low order bvte
x233 is for high srder pyte
condition=mode outout interface hardware to issue
signal: x225
device?: intel 8212 8<bit i/0 oort, ic 59
connections?
pins 3,5,7,9,16,18,20,22 (4i(1:8)) = d4p(1:8)
pins 4,6,8,10,15,17,19,21 (40(1:8)) = x225(1:5)
- }if 8 are reqg
| pin 2 (m3) = +Sv
- oin 11 (stb) = gnd
pin 1 (dsil=har) = wrepar
oin 13 (ds?2) out .and, (decode a(0:7) value 28)
pin 24 (vce) +Sv
pin 12 (gad) gnd
condition=made output interface hardware to issue

¥ Sy ¥ & ¢ 7
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signal: x233
device: intel 8212 8<~bit i/0 port, ic 60
connections:
pins 3,5,7,9,16,18,20,22 (3i(1:8)) = 4b(1:8)
pins 4,6,8,10,15,17,19,21 (10(1:8)) = x233(1:%)
7if 8 are rea
pin 2 (m3) = +Sy
oin 11 (stb) = gnd
pin 1 (dsiebar) = wrebar
pin 13 (ds?2) = out .and, (decode a(0:7) value 29)
pin 24 (vcec) = +Sv
pin 12 (gnd) = gnid
16 bit outout port comnoosed of two 8 bit ports
x24]1 is for low order byte
x249 is for high order dyte
condition=maode outout interface hardware to issue
signal: x241
device: intel 8212 B8e-bit i/0 port, ic ol
connections:?
oins 3,5,7,9,16,18,20,22 (di(1:8)) = db(1:8)
pins 4,6,8,10,15,17,19,21 (do(1:8)) = x241(1:4)
iif 8 are reqa
oin 2 (m3) = +S5v
oin 11 (stb) = gnA
pin 1 (dsl=bar) = were=par
oin 13 (ds?2) out .and. (decode a(0:7) value 30)
oin 24 (vzc) +Sv
pin 12 (and) and
condition=mode output interface hardware to issue
signal: x249
device: intel 8212 B=bhit i/0 oort, ic 62
connectionsg:
oins 30577:9016015'20122 (4i(1:8)) = db(1:8)
pins 4,6,%8,10,15,17,19,21 (do(1:8)) = x249(1:8)
7if 8 are ren
pin 2 (md) = +Sy
pin 11 (stb) = and
pin 1 (dsl=bar) = wre=bar
oin 13 (ds?) = out .and. (decode a(0:7) value 31)
oin 24 (vece) +Sv ]
oin 12 (gad) gnd ERK
16 bit outout port comoosed of two B bit ports X
x257 is for low order byte o d
x265 is for hiah order dyte : f;;
condition=ma>de outout interface hardware to issue 3
signal: x257 o
Jevice: intel 8212 8<-bit i/0 oort, ic 63 e
connections: -
oins 3,5,7,9,16,18,20,22 (d4i(1:8)) = db(1:8) RS
pins 4,5,8,10,15,17,19,21 (d40(1:8)) = x257(1:8) SRS
iif 8 are rejp
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+5v 1'3
gnd o

i pin 2 (m3)
oin i1 (stb)

pin 1 (dsl=bar) = wr=ndar
pin 13 (ds2) = out .and. (dJecode a(0:7) valuye 32)
pin 24 (vcc) = +Sv
pin 12 (gn1) = gn4
condition=-made output interface hardware to issue
signal: x265
device! intel 8212 8-bit i/9 oort, ic 64
connections: )
oins 3,5,7,9,16,18,20,22 (d4i(1:8)) = db(1:R) 1

oins 4,6,8,10,15,17,19,21 (d0(1:8)) x265(1:8)

and -]
16 bit outout port -

iif B are rea A
pin 2 (m3) = +Sy }
oin 11 (stb) = gnd 4
oin 1 (dsl-bar) = wr=dar ]
pin 13 (ds2) = out .and. (decode a(0:7) value 33) T
pin 24 (vecc) = +5v -
pin 12 (gnd) = ;;

composed of two 8 bit ports

x273 is for low order byte }
x281 is for high order oyte
condition=-mode output interface hardware to issue
signal: x273
device: intel 8212 B=-bit i/0 oort, ic 65
connections:
otns 3,5,7,9,16,18,20,22 (d4i(1:8)) = ab(1:8)

oins 4,6,8,10,15,17,19,21 (do(1:8)) x273(1:8)

iif 8 are req
pin 2 (m3) = #Sv
oin 11 (stb) = gnd
oin 1 (dsl=bar) = wrebar
pin 13 (ds2) = out .and. (decode a(0:7) value 34)
oin 24 (vecec) = +5v i
pin 12 (gnd) = gnd AL
conditionemaoce output interface hardware to issue SO
signal: x281 T
device: intel 8212 B8=pbit i/0 port, iCc b6 1
connections:
pins 3,5,7'9'16115'20122 (4i(1:8)) = db(1:8)
pins 4,6,8%,10,15,17,19,21 (do(1:R)) = x281(1:8)
;if 8 are reg
pin 2 (md) = ¢Sv
oin 11 (stb) = gnd
pin 1 (dslebar) = wredar
pin 13 (ds2) = out .and. (decode a(0:7) vatue 35)
pin 24 (vzc) = +Sv
pin 12 (gnd) = 3n+

16 bit output port comoosed of two 8 bit ports

x289 is for low order bvte
x297 is for high order oDvte
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conditionemsde outout interface hardware to issue
signal?: x289
device: intel B212 B8=bit i/0 port, ic 67
connections?
oins 3,5,7,9,16,18,20,22 (3i(1:8)) = db(1:8)
pins 4,5,8,10,15,17,19,21 (do(1:8)) = x289(1:8)
;if B are req
pin 2 (m3) = +Sv
pin 1l (stb) = gnd
oin 1| (dsl=bar) = wr=par
pin 13 (ds2) = out .and. (decode a(0:7) value 3o)
oin 24 (vecce) +Sv
oin 12 (g9nd) and
condition=mode output interface hardware to issue
signal: x297
device: intel B212 8-bit i/0 port, ic 68
connections:
pins 3,5,7,9,16,18,20,22 (4i(1:8)) = db(1:8)
pins 4,6,8,10,15,17,19,21 (do(12:8)) = x297(1:8)
iif B8 are req
pin 2 (m3) = ¢Sy
opin 11 (stb) = gnd
oin 1 (dsl=bar) = wr=bar
pin 13 (ds2) out .and. (decode a(v:7) value 37)
pin 24 (vcc) +Sv
pin 12 (gnd) and
16 pit sutout port covnroosed of two B Dit oorts
x395 is for low order byte
x313 is for high order Dyte
condition-moaode output interface hardware to issue
signal: x305
device: intel 8212 8-bit i/0 oort, ic 69
connections:
oins 3,5,7,9,16,18,20,22 (di(1:8)) = db(1:8)
oins 4,6,8,10,15,17,19,21 (40(1:8)) = x305(1:8)
iif B are reg
oin 2 (m3d) = +Sv
oin 11 (stb) = gnd
pin 1 (dsi=bar) = wr=bar
oin 13 (ds2) = out .and. (decode a(0:7) value 38)
pin 24 (vcc) = +Sy
pin 12 (gnd) = gn4
condition=mo>de output interface hardware to issue
signal: x313%
Jevice: intel 8212 8=-bit i/0 port, ic 70
connections:?
oins 3,5,7,9,16,18,20,22 (3i(1:8)) = db(1:8)
pins 4,5,8%,10,15,17,19,21 (do(1:8)) = x313(1:8)
it A are reg
pin 2 (m3) = +Sv
pin 11 (stb) = and
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oin | (dsl=-bar) = wr=dar
oin 13 (ds2) out .and. (decode a(0:7) value 39)
pin 24 (v:ce) +Sv L
pin 12 (and) agnd N
16 bit output port composed of two 8 Dit ports R
x321 is for low order bvte
x329 is for hiah order ovyte R
condition*maode outout interface hardware to issue L
’ signal: x321
- device: intel 8212 8-bit i/o oort, ic 71
- connections:
B oins 3,5,7,9,16,18,20,22 (4i(1:8)) = db(1:8)
pins 4,6,8,10,15,17,19,21 (Jo(1:8)) = x321(1:8)

. ;if 8 are req

. pin 2 (md) = +Sv

- pin 11 (stb) = gnd

o oin | (dsle=bar) = wr=bar

& pin 13 (ds2) = out .and. (decode a(0:7) value 40)

) oin 24 (vzc) = +5v :

'i oin 12 (gnd) = gnd . Lo
condition=mode outout interface hardware to issue

sianal: x329
S device: intel 8212 8=bit i/5 port, ic 72
- connections:
: pins 3,5,7,9,16,18,20,22 (di(1:8)) = db(1:8)
oins 4,5,%,10,15,17,19,21 (do(1:8)) = x329(1:8)
;if 8 are ren
pin 2 (md) = +Sy
pin 11 (stb) = gnd
oin 1 (dstebar) = wr=par -
pin 13 (ds2) = out .and. (decode a(0:7) value 41) RN

pin 24 (vsc) = +Sv St
pin 12 (gnd) = gn3 .
16 bpit sutout port composed of two 8 bit ports
x337 is for low order byte
x34S is for high order dyte
condition=mdode outout interface hardware to issue
signal: x337
device: intel B212 Be-bit i/9 port, ic 73
connections:
pins 3,5,7,9,16,18,20,22 (4i(1:8)) = d4b(1:8)
pins 4,6,%,10,15,17,19,21 (40(1:8)) = x337(1:8)
iif 8 are reg
pin 2 (mJd) = +Sy
oin 11 (stb) = gnd o
oin 1 (dst=bar) = wrepar .
oin 13 (ds2) = out .and. (decode 3(0:7) value 42) ey
pin 24 (vse) = ¢Sv o
oin 12 (and) = gnd g
condition=emade output interface hardware to issue e
signal: x345 -
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device: intel B212 8-bit i/0 oort, ic 74

connections? e

pins 3,5,7,9,16,18,20,22 (31(1:3)) = 4b(1:R)

pins 4,6,%,10,15,17,19,21 (do(1:8)) = x345(1:8)
;if B are rea

oin 2 (md) = +Sv

oin 11 (stb) = gnid .

oin 1 (dsl=bar) = wr=bar Lo

pin 13 (ds?2) out .and. (decode a(0:7) value 43)

oin 24 (vzc) +Sv

pin 12 (gnd) qnd

10 bit outpnut port composed of two B bit oorts
x353 is for low order byte
x361 is for high order oyte
conditign=mode output interface hardware to issue

signal: x353

device!: intel 8212 Rebit i/0 oort, ic 75

connections?

pins 3,5,7,9,16,18,20,22 (d4i(1:8)) = db(1:8)

pins U,6,9,10,15,17,19,21 (d0(1:8)) = x353(1:8)
7if 8 are req

pin 2 (m3d) = +Svy

oin 11 (stb) = gnd

pin 1 (dsi-bar) = weedar

oin 13 (ds?2) out .and, (dJecode a(0:7) value 44)

W oun

‘ pin 24 (vcec) = +Sv

P oin 12 (gnd) = gng .

- conditionemode output interface hardware to issue :

e signal: x361

N device: intel 8212 B8-bit i/0 oort, ic 76 e

- connections: i
pins 3'507'9'16'18'20'22 (di(l:e)) = db(l:S) :;;_

pins 4,6,8%,10,15,17,19,21 (do(1:8)) = x361(1:8) -
7if 8 are reg s
oin 2 (m1) = +Sv
oin 11 (stb) = gna
oin 1 (dsl=bar) = wr=bar
pin 13 (ds2) = out .and. (decode a(0:7) value 45)
oin 24 (vzc) = +Sv
oin 12 (and) = gnd
condition moje input interface hardware to sense
signal XKEYCHA
devicesintel 8212 B bit i/0 oort,ic 77
connections:
ping 3,5,7,9,16,18,20,22(di(1:8)) = KEYCHA(1:%)
remainder to

qround

pins 0'658110015,17'19021(:’0(1:8)) = dp(1:38)

oin 2 (md) = gnd
4 ) pin 11 (sta) = gnd I
Ky Q:
) N
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oin 1 (dsl=-bar)

«nNOot. (decode a(0:7) value 7)

oin 13 (ds2) = inp .3and, doin
oin 24 = ¢S5v
oin 12 = 9nd
condition node input interface hardware to sense
signal KEYCHA
device:intel 8212 8 bit i/0 oort,ic T8

connections:?
pins 3;5'7'91
remainder to

ground

pins 4,6,8,10,15,17,19,21(d9(9:16))

oin 2 (md)
oin 11 (st2)
oin 1
oin 13 (ds?2)
oin 24 = +Svy
oin 12 = gnd
16 bit sutput

x369

x377

x369

device: intel
connections:
pins 3,5,7,9
pins 4,6,8,1

signal:

(dsi=bar)

16,18,20,22(di(9:16)) KEYCHA(9:16)

ab(9:16)
and
= gnd

inp

«Not. (decode a(8:15) value 7)
.and, ddin

port composed of two 8 Dit ports

is for low order byte
is for high order dyte
contition=mode outout

interface hardware to issue

8212 B8-bit i/0 oort, ic 79

116,18,20,22 (d4i(1:8))
0,15,17,19,21 (do(1:8))

db(1:8)
x369(1:8)

iif 8 are reg

pin 2 (md) = +Sy

pin 11 (stb) = and

oin 1 (dsl=bar) = wr=bar

pin 13 (ds2) = out .anad. (decode a(0:7) value Us6)

pin 24 (vecc) = +Sv

oin 12 (gnd) = gni3

condition=m>de outout interface hardware to issue

signal: x377

device: intel B212 B8=bit i/o0 oort, ic 80

connections:

pins 3,5,7,9,16,18,20,22 (d4i(1:8)) = 4b(1:8)

pins a7603110115017'|9'21 (do(1:8)) = x377(1:8)
7if B8 are reqa

pin 2 (m3) = +5v

pin 1l (stb) = gnd

pin 1 (dsl=bar) = wredar

pin 13 (ds2) = out .and. (decode a(0:7) value 47)

pin 24 (vcec) = +Sv

pin 12 (gnd) = and

16 pit outout port composed of two 8 bit ports

x38S5 is fo

r low order byte

x393 is for high order oyte
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condition-mode outout interface hardware to issue o
signal: x385 :
device: intel 8212 B=bit i/0 oort, ic K1

connections?
oins 3,5,7,9,16,18,20,22 (4i(1:8)) = db(1:8)
pins 4,6,9,10,15,17,19,21 (do(1:8)) = x385(1:8)
iif 8 are req N
pin 2 (md) = +Sv C
pin 11 (stb) = gn4 ]
pin 1 (dslebar) = wr=bar
oin 13 (ds2) = out .and. (decode a(0:7) value 4R)
. oin 24 (vcce) +Sv
pin 12 (gnd) and .
condition=mode outout interface hardware to issue S
signal: x393 .4
device: intel 8212 8<bit i/0 port, ic A2 L,
connections?
pins 3,5,7,9,16,18,20,22 (di(1:8)) = db(1:8) L
pins 4,6,9,10,15,17,19,21 (do(1:8)) = x393(1:8) S
3if 8 are reaq S
pin 2 (md) = ¢Sy 1
oin 11 (stb) = gnd
oin 1 (dslebar) = wrebar »
pin 13 (ds?2) out .and, (decode a(0:7) value 49) 1
. pin 24 (vzc) +Sv
- pin 12 (gnd) and
16 bit sutout obort comoosed of two 8 bit oports
xd0]1 is for low order bDyte
x409 is for high order dyte
condftion=mode output interface hardware to issue
signal: x401
device: intel 8212 8-bit i/5 oort, ic 83
connections:
pins 3,5,7,9,16,18,20,22 (d4i(1:8)
pins 4,6,8,10,15,17,19,21 (do0(1:8
;if 8 are req
pin 2 (m3d) = +Sy
pin 11 (stb) = gnd
pin 1 (dsl=bar) = wrepar
pin 13 (ds2) = out .and. (decode a(0:7) value 50)
pin 24 (vze) +Sv
pin 12 (gnd) and
condition=mode output interface hardware to issue
signal: x409
device: inte) B212 B=bit i/0 port, ic 84
connections:
oins 3,5,7,9,16,18,20,22 (di(1:8)) = db(1:8)
oins 4,5,8,10,15,17,19,21 (Jo0(1:R8)) = x409(1:8)
3if 8 are reg
pin 2 (m3d) = +Sv
pin 11 (stb) = gng

-"-JJ'J-J.'JI‘-'.

[N .r';' AU

D S S
R WL

RO 7 Phee
!
|

) = do(1:8)
)) = x401(1:8)

' .
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pin 1 (dsi=bar) = wrebar o
pin {3 (as2) = out .and. (decode a(0:7) valuye 51) S
1
]
t

pin 24 (vzc) +Sv

oin 12 (gnd) = and
16 bit outout oort comoosed of two B bit ports
x417 is for low order byte .
x425 is for high order Dyte S

4
conditionemode outout interface hardware to issue R
signals x417 y
device: intel 8212 8-bit i/0 oort, ic 8S =
connections? 3
pins 3,5,7,9,16,18,20,22 (d4i(1:8)) = db(1:8) BORER
pins 4,6,8,10,15,17,19,21 (do(1:8)) = x417(1:8) Rt
;if 8 are reag D
oin 2 (m3d) = +Sv 1
oin 11 (stb) = andg

pin 1 (dst=bar) = wr=bar B

pin 13 (ds2) = out .and. (decode a(0:7) value S2)
pin 24 (vcc) = +5v o
pin 12 (gnd) = gnd -y
conditiosn=mode outout interface hardware to issue . 4

signal: x425
device: intel 8212 B8-bit i/0 port, ic 86
connections?
pins 3,5,7,9,16,18,20,22 (3i(1:8)) = db(1:8)
pins 4,6,8,10,15,17,19,21 (40(1:8)) = x425(1:3)
iif B are reg
pin 2 (mJd) = +Sy
pin 11 (stb) = gn4
oin 1 (dsil-bar) = wr=bar
oin 13 (ds?2) out .and. (decode a(0:7) value 53)
oin 24 (vece) +Sv
oin 12 (gnd) anid
16 bit output port comoosed of two 8 bit ports
x433 is for low order bvte
x441 is for high order nyte
condition=mode outout interface hardware to issue AR
signals x433 T
device! intel 8212 8-bit i/0 oort, ic 87
connections:
oins 3,5,7,9,16,18,20,22 (3i(1:8)) = db(1:8)
pins 4,6,8,10,15,17,19,21 (do(1:8)) = x433(1:8) Ll
3if 8 are reg RO
oin 2 (m3) = #Sy RN
pin 11 (stb) = qgnd
oin 1 (dsl=bar) = wrebdar
oin 13 (ds?2) out .and. (decode a(0:7) value Sd)
oin 24 (vee) +Sv
pin 12 (gnd) gnA
conditionemayde outout interface hardware to issue
signal? xd4ddl

"au
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device: intel 8212 B=bit i/o oort, ic 88 -
connections: S

oins 3,5,7,9,16,18,20,22 (4i(1:8)) = db(1:8) [
pins 4,6,8,10,15,17,19,21 (do(1:8)) = xd441(1:%) )
$if 8 are req ]
oin 2 (m3d) = +Sv DR
oin 11 (stb) = gnd IR
pin 1 (dst=bar) = wr=par ST
pin 13 (ds?2) = out .and,., (decnde a(0:7) value 55) [ ]
pin 24 (vzc) = +Sv
pin 12 (gnd) = gnd
16 bit outout port composed of two 8 pDit oorts
xd449 is for low order byte
x4S7 is for high order oyte o d
condition=mode outout interface *ardware to issue »
signal: x449 }
) device: intel 8212 B<bit i/0 port, ic 89
[ connections: R
pins 3,9,7,9,16,18,20,22 (di(1:8)) = db(1:R) ’
pins 4,6,8,10,15,17,19,21 (do(1:8)) = xu49(1:8) - ~~‘
| $if B8 are rea » .
1 pin 2 (m3) = +Sv L
: pin 11 (stb) = gnd RO
; pin 1 (dst-bar) = wr=bar S
E pin 13 (ds2) = out .and. (decode a(0:7) value Se6) e 3
pin 24 (vzc) = +Sy AR
' pin 12 (gnd) =

gnd [ ]
condition=mode outout interface hardware to issue .
signals x457 ot

device: intel! 8212 B-bit i/0 port, ic 90 RO

connections: SN
pins 3,5,7,9,16,18,20,22 (4i(1:8)) = db(1:8) -
I oins 4,6,8,10,15,17,19,21 (do(1:8)) = x457(1:8) |
¥ ?if 8 are rea R
b pin 2 (md) = +Sv 2]
) oin 11 (stb) = gnd ST
3 oin 1 (dst=bar) = wr=par R
oin 13 (ds2) = out .and. (decode a(0:7) value 57) S
oin 24 (vce) = #5v |
oin 12 (gnd) = g9nd et
16 bit outout port comoosed of two 8 bit oorts
q x465 is for low order byte e
: x473 is for high order oyte T
y condition=masde output interface hardware to issue PN
I signal: x465 » )
' device: intel 8212 8=bit i/0 oort, ifc 91 : _
h connections:
A oins 3,5,7,9,16,18,20,22 (di(1:8)) = db(1:8)
; pins 4,5,8,10,15,17,19,21 (do(1:8)) = xd465(1:8)
(it 8 are req
) pin 2 (m4) = +Sy
(
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pin 11 (stb) = gnd
oin 1 (dstehbar) = wr=bar
pin 13 (ds?2) out .and, (decode a(0:7) value S8)

X pin 24 (vece) = +S5v

i oin 12 (gnd) = gnd

., conditionemdode outout interface hardware to issue
N signal: x473

device: intel B212 8e-bit i/0 port, ic 92
connections: '
opins 3,5,7,9,16,18,20,22 (di(1:8)) = dh(1:8) Co
pins 4,6,9,10,15,17,19,21 (do(1:8)) = x473(1:8) RS
;if 8 are reg

oin 2 (m31) = +Sv

oin 11 (stb) = and

pin 1 (dstebar) = wrepar

pin 13 (ds2) = out .and. (decode a(0:7) value 59)

pin 24 (vce) +Sv

pin 12 (gnd) and

16 bit output port composed of two 8 bit ports
x481 is for low order byte
x489 is for hiah order dyte

.. condition=mode outout interface hardware to issue
- signal: x481
) device: intel 8212 8~bit i/0 oort, ic 93 Sl

connections:? e

pins 3,5,7,9,16,18,20,22 (4i(1:8)) = db(1:8) -—;—4

pins 4,6,8,10,15,17,19,21 (do(1:8)) = x481(1:8) -
7if 8 are reg SR
oin 2 (md) = +Sv R
pin 11 (stb) = gnd e
pin 1 (dsi=-bar) = wrebar e
pin 13 (ds2) = out .and. (decode a(0:7) value 60) ]

S
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oin 24 (vce) +Sv
pin 12 (gnd) gnd
conditionemode outout interface hardware to issue
signal: x4B9
dJevice?: intel B212 R«bijt i/5 oort, ic 94
. connections:
- pins 3,5,7,9,16,18,20,22 (di(1:8)) = 4b(1:8)

N pins 4,6,8,10,15,17,19,21 (do(1:8)) = x489(1:8) "f
- ;if 8 are reg

.. pin 2 (m3) = ¢Sy

N pin 11 (stb) = gnd

pin 1| (dsie=bar) = wrevar
pin 13 (ds?2) out .and, (decode a(0:7) value 61) S
pin 24 (vce) +Sv LT
pin 12 (gqnd) gnd e
16 pit outout port comoosed of two 8 bit ports
x497 is for low order byte
x50S is for hiah order oyte
condition=mode output interface hardware to issue ———

g .
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signal: x497 S
device! inte)l 8212 8-bit i/0 oort, ic 95 e

connections: e |
oins 3,5.7,9,16,18,20,22 (4i(1:8)) = 4b(1:8) e
pins 4,5,8,10,15,17,19,21 (do(1:8)) = x497(1:8)
¢if 8 are ren e
pin 2 (m3) = +Sv PSED
oin 11 (stb) = gnd RRCREN
oin 1 (dslebar) = wr=bar ®
pin 13 (ds2) = out .and, (decode a(0:7) value 62)
pin 24 (vzc) +Sv
pin 12 (gnd) qn4 |
conditionemode outout interface hardware to issue N
signal: x50S ]
Jevice: intel 8212 R=-bit i/0 oort, ic 96 ®
connections? SR
oins 3,5,7,9,16,18,20,22 (di(1:8)) = db(1:8) )
pins 4,6,8,10,15,17,19,21 (J0(1:8)) = xS505(1:R) o
;7if B are rea RN
pin 2 (md) = +Sv B
oin 11 (stb) = gnd o b
oin 1 (dslebar) = wrebar o
pin 13 (ds2) = out .and., (decode a(0:7) value 63)
pin 24 (vece) = +Sv e
pin 12 (gnd) = 3na T
16 bit outout port composed of two 8 bit ports s
x513 is for low order byte
x521 is for high order byte
condition=maode outout interface hardware to issue
signal: x513
device!: intel 8212 8=bit i/0 oort, ic 97
connections:
oins 3,5,7,9,16,18,20,22 (4i(1:8)) = db(1:8)
oins 4,6,8,10,15,17,19,21 (do(1:8)) = x513(1:4)
it 8 are req
oin 2 (m3) = ¢Sv
oin 11 (stb) = gn4
oin 1 (dsl=bar) = wr=bar

oin 13 (ds2) = out .and. (dJecode a(0:7) value 64) ® ) -
pin 24 (vcc) = +Sv ~
pin 12 (gnd) = gnd

conditionemo>de outout interface hardware to issue

signal: x521

device?! intel 8212 B-bit i/0 port, ic 98 o

connections? )

pins 3,5,7,9,16,18,20,22 (di(1:8)) = db(1:8)

pins 4,6,8,10,15,17,19,21 (do(1:8)) = x521(1:8)
iif B are rea

oin 2 (md) = ¢Sy

pin 11 (stb) = an3

oin | (dst=bar) = wr=-par
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pin 13 (ds?2) = out .and., (decode a(0:7) value 65)
pin 24 (vcc) = +Sv
pin 12 (gnd) = agnd
condition node input interface hardware to sense
signal KEYCHA
device:intel 8212 8 bit i/0 oort,ic 99
connections:
oins 3,5,7,9,16,18,20,22(di(1:8)) = KEYCHA(1:8)
remaindepr to

ground
oing 4,6,8,10,15,17,19,21(d0(1:8)) = dpn(1:8)
pin 2 (md) = gnd
oin 11 (st>) = gnd
pin 1| (dsl=bar) = .not. (decode a(0:7) value 8)
pin 13 (ds2) = ino .and. doin
pin 24 = +Sy
oin 12 = gnd
condition nmode input interface hardware to sense
signal KEYCHA
devicez:intel 8212 B bit i/0 onort,ic 100
connections:
oins 3,5,7,9,16,18,20,22(di(9:16)) = KEYCHA(9Y9:16)
remainder to

ground
oins 4,6,8,10,15,17,19,21(d40(9:16)) = db(9:16)
pin 2 (md) = gnd
oin 11 (st>) = gnd
pin 1 (dsl=bar) = .not. (decode a(8:15) value 8)
oin 13 (ds?2) = ino ,and. ddin
oin 24 = +Sy
oin 12 = gnd
16 bit output port compnsed of two 8 bit ports
x529 is for low order byte
x537 is for high order oyte
condition=maode output interface hardware to issue
siagnal: x529
device: intel 8212 Bepbit i/0 port, ic 101
connections:
pins 3,59,7,9,16,18,20,22 (3i(1:28)) = 4b(1:8)
pins 4,6,9,10,15,17,19,21 (do(1:8)) = x529(1:8)
iif 8 are reqg
pin 2 (md) = +Sy
pin 11 (stb) = gnd
pin 1 (dsie=bar) = wre=pdar
pin 13 (ds?) out .anj., (decode a(0:7) value 606)
oin 24 (vzc) +Sv
oin 12 (gnd) qnd
condition=mode output interface hardware to issue
signal: xS37
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. dJevice: intel 8212 8=bit i/9 oort, ic 102

y connections: _
' oins 3,5,7,9,16,18,20,22 (4i(1:8)) = 3c(1:R)

5 pins 4,5,8,10,15,17,19,21 (do(1:RB)) = x537(1:8) :
- iif B are req A
K pin 2 (mJd) = ¢Sv o
v oin 11 (stb) = gnd -
i oin | (dsli=bar) = wr=-bdar e
» oin 13 (ds2) = out .and. (decode a(0:7) value 67)
Ts pin 24 (vcc) = +Sv
]

g ., .
LA
s aada oAl ks

pin 12 (gnd) gna

condition node input interface hardware to sense

Y WP ST

“ signa) <EYCHA
i device:intel 8212 8 bit i/0 oart,ic 103
connections:
pins 3,5,7,9,16,18,20,22(d1(138)) = KEYCHA(1:8)

remainder to
= around ]
’ pins 4,6,8,10,15,17,19,21(40(1:8)) = db(1:8) P
i oin 2 (md) = gnd o
8 pin 11 (st2) = gnd RN
- oin 1 (dsl=bar) = .not, (decode a(0:7) value 9) B
) oin 13 (3s2) = inp .and. doin RO
: oin 24 = #35v S
- pin 12 = gnd S
. condition node inpuyt interface hardware to sense .

- signa) XEYCHA AT
- : device:intel 8212 8 bit i/0 oort,ic 104 :

" connections:

. 0ins 3,5,7:,9,16,18,20,22(4i(9316)) = KEYCHA(I:16)
i remainder to

" ground

5 oins a'b'81‘0115017'19121(dO(q:lb)) = db(9:1b)

oin 2 (m3) = gnd
y oin 11 (st>) = gnd
‘ pin 1 (dsl=bar) = .not. (decode a(8:15) value 9)

A P ) :

oin 13 (ds82) = inp .and. doin
oin 24 = +Sv

- pin 12 = and

. condition mode inout interface hardware to sense

& signal XKEYCHA

- devicezintel 8212 B bit i/0 oort,ic 105
connections:?

e pins 3,5,7,9,16,18,20,22(d41(1:8)) = KEYCHA(]1:8)

: remainder to

\

ground

oins 4,6,8,10,15,17,19,21(42(1:8)) = do(1:8)
oin 2 (m3d) = and
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pin 11 (sto) = and
pin | (dsl=bar) = .not. (decode a(0:7) value 10) -
oin 13 (4s82) = ino .and. doin )
oin 24 = ¢Sy
oin 12 = gnd R
condition mode inout interface hardware to sense SO
sianal KEYCHA R
devicesintel BR212 8 pbit i/0 oort,ic 106
connections: ®
oins 3,5,7,9,16,18,20,22(di(9:16)) = KEYCHA(9:16)
remainder to

qround
pins 0'618'10015017019'21(?‘0(9316)) = db(9:16) LT
pin 2 (m3) = and ® .
oin 11 (std) = gnd -
oin | (dst=bar) = .not. (decode a(8:15) value 10)
oin 13 (d482) = inp .,and, doin
oin 24 = +¢5v
oin 12 = and ) o
condition mode input interface hardware to sense ®
signal MANPOS
device:intel 8212 B bit i/0 oort,ic 107
connections?
oins 3,5,7,9,16,18,20,22(di(1:8)) = MANPOS(1:8)
remainder to

"y

l;‘fi{:ffff.ff o

_ RS

ground o
oins 4,6,8,10,15,17,19,21(40(1:8)) = do(1:8) o

oin 2 (md) = agnd ]

oin 11 (st>) = gnd 4

oin 1 (dsl=bar) = .not., (decode a(9:7) value 11)
pin 13 (ds2) = inmo .and, ddin e
oin 24 = ¢35y A
oin 12 = and BB
condition mode input interface hardware to sense S
signal MANPOS
devicetintel 8212 8 bit i/0 oort,ic 108 S
connections: »
oins 3,9,7,9,16,18,20,22(4i(9:16)) = MANPOS(9I:16)
remainder to

ground
pins 0,6,8.10p15.17o19.2l(do(9:16)) = db(9:1s) R
oin 2 (md) = gnd ®

oin 11 (std) = gnd oo

opin 1 (dslebar) = .not. (decode a(8:15) value 11) REPERG

oin 13 (d4s82) = inp ,and, ddin " \‘

pin 24 = +5v ol

oin 12 = gnd AR

' condition node input interface hardware to sense | I

s
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P signal KEYCHA S
i devicetintel 8212 B bit i/0 oortsic 109 ]
" connections: U
:' oins 3,5¢7,9,16,18,20,22(di(1:8)) = KEYCHA(1:8)

¥ remainder to

A grouna S
N oins 4,6,8,10,15,17,19,21(40(1:8)) = do(1:8) sz
v oin 2 (md) = gnd '
., oin 11 (sto2) = gnd -

pin 1 (dsi=bar) = .not. (decode a(0:7) value 12)
oin 13 (4s2) = ino .and. doin
oin 24 = #5v

Rt e adid
O

i oin 12 = gnd e
. condition mode input interface hardware to sense ! ]
- sianal KEYCHA ]
g device:intel 8212 8 bit i/o0 oort,ic 110 -
s connections: 4
o oins 3¢5,7,9,16,18,20,22(di(9:16)) = KEYCHA(9:16) RS

remainder to ey

grounid R
oins 4,6,8,10,15,17,19,21(40(9:16)) = db(9:16) Rt
oin 2 (md) = and T
pin 11 (st>) = gnd [N
oin | (dsl=har) = .not. (decode a(8:15) value 12) i
oin 13 (482) = inp .and, doin
pin 24 = ¢Sv
pin 12 = gnd

16 bit outout port composed of two 8 bit ports

x545 is for low order byte
x553 is for high order Dyte

condition=mode outoput interface hardware to issue

siqnal: x545

device?! intel 8212 B8=bit i/o0 port, ic 111
connections? RN
pins 3,5,7,9,16,18,20,22 (4i(1:8)) = db(1:8) :
pins 4,6,8,10,15,17,19,21 (do(1:8)) = x545(1:8) R
sif 8 are req
pin 2 (m3d) = +Sv
oin 11 (stb) = gn4
pin 1 (dsli~bar) = wr=bar
oin 13 (ds?2) out .and. (decode a(0:7) value 68)
oin 24 (vzc) 4+Sv
pin 12 (and) and
condition=mode output interfsce hardware to issue
signal: x553
device: intel 8212 B8=-bit i/0 oport, ic 112
connections:?
oins 3'5,7'9116'1g'20122 (4i(1:8)) = d4b(1:8)

pins 4,6,8,10,15,17,19,21 (do(1:8)) = x553(1:8) —
tes 5

R

T
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sift 8 are rea ' 8
pin 2 (md) = +Sv o
pin 11 (stb) = gnd »
pin 1 (dsl=bar) = wr=par
oin 13 (ds2) = out .and. (decode a(0:7) value 69) L
pin 24 (vcce) +Sv RERANE
pin 12 (gnd) gnd RN

condition mnode input interface hardware to sense IUEINTN
signal XEYCHA »
devicesintel 8212 8B bit i/0 oort,ic 113
connections?
pins 3,5+7,9,16,18,20,22(di(1:8)) = KFYCHA(1:8)
remainder tO

ground [ ] {
oins 4,6,R,10,15,17,19,21(do(1:8)) = db(1:8)
pin 2 (m3d) = gnd
pin 11 (st2) = gnd
pin 1 (dsl=bar) = .not. (decode a(0:7) value 13)
oin 13 (ds2) = inp .and. dbin e g
pin 24 +Sv [ ]
oin 12 agnd
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