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FIG. 4. FIG. 3.
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SELF-CONTAINED PROGRAMMABLE
TERMINAL FOR SECURITY SYSTEMS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

This invention relates to security systems and, in the
preferred embodiment, to magnetically encoded data card
security systems in which access at a secured location is
controlled by a comparison of data on a card inserted by
personnel into the system with data stored in the system and
defining those persons who shall be granted access. More
particularly, this invention relates to a system in which, in
addition to card data, keyboard data may be entered by
persons wishing access, the keyboard data being a combi-
nation and permutation of the card data. In such a system,
the present invention provides a substantially broader degree
of flexibility in system control than was previously avail-
able, since it permits independent programming of terminals
at each of plural remote locations in a system where the
remote terminals, under normal circumstances, operate in
conjunction with a central processor to regulate access.
Thus, with this system flexibility, it is possible, even when
communication is interrupted between the central processor
and the remote terminals, to limit access at the remote
terminals in accordance with either (a) the same identifica-
tion list as is stored in the main memory, (b) a more stringent
list, or (c) a more liberal list, as the user desires. Such
flexibility has not heretofore been available. Furthermore,
the ability to program a memory list to define who shall be
provided access at each of the independent terminals, is
accomplished in the present invention in a manner which
permits identification numbers to be added and deleted from
the system without affecting the system’s memory capacity.

Security systems utilizing remote terminals to limit access
at individual remote locations have, in the past, utilized
static magnetic card readers at these remote locations for
controlling access through electrically operable devices,
such as doors, turnstiles, printers, etc. Prior art systems have
been devised in which the remote card readers communicate
with a central data processor or operate as stand-alone units.

The card or badge bearing encoded data used for control-
ling access is typically inserted into a slot of a reader which
reads and decodes the data on the card. Advantageously, this
data is encoded as a plurality of magnetically polarized spots
in a sheet of magnetic material. Such encoded data normally
includes an identification number or numbers identifying the
card holder. During use, this number encoded by the card is
compared with a number or numbers stored in the central
computer terminal in multi-terminal systems using central
processors or at the remote locations in totally stand-alone
systems, all to ascertain whether the individual inserting the
card is entitled to access to a building, room, parking lot, or
the like.

In one prior art embodiment, the magnetically polarized
spots are used to directly actuate a read relay or other
moving switch mechanism located within the reader. In the
state-of-the-art system, as is exemplified by U.S. Pat. No.
3,686,479 entitled “Static Reader System For Magnetic
Cards”, assigned to A-T-O, Inc., assignee of the present
invention, electromagnetic solid state sensors are used.
These sensors are disclosed and claimed in U.S. Pat. No.
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3,717,749, also assigned to A-T-O, Inc. These patents are
hereby incorporated in this disclosure by reference. Such
systems have been found to be very reliable and are in use
as access control systems in a number of different industries,
universities, and government installations.

Operation of such systems as a part of a security network
employing a central processor is disclosed and claimed in
U.S. Pat. No. 4,004,134, also assigned to A-T-O, Inc., and
also incorporated herein by reference. This latter system
incorporates a central processor which periodically and
sequentially polls each of the remote terminals in the system.
The remote terminals are able to transfer data to the central
processor only on receipt of a polling pulse. At the central
terminal, data read at the remote location from an inserted
card is compared with a master list which includes those
persons who shall be given access at that remote location.
Such systems, in the past, have permitted a limited degree of
remote terminal operation, even if some or all of the
interconnecting lines between the remote terminal and the
central processor have been interrupted. The systems, how-
ever, generally require that a much simpler test be made of
persons wishing entrance during such degraded mode opera-
tion, and thus the group of persons allowed access at such
times is, of necessity, much larger than would normally be
granted access. This is a distinct disadvantage in such
systems, since it does not permit a controlled programmable
access under all circumstances as is often required in
secured locations.

An improved system for providing degraded operation in
such a central processor-oriented system is disclosed and
claimed in patent application Ser. No. 830,002, filed Sep. I,
1977, entitled “Circuit For Controlling Automatic Off-Line
Operation of An On-Line Card Reader”, assigned to A-T-O,
Inc., the assignee of the present invention, and incorporated
herein by reference. Even in that improved system, there is
no substantial system flexibility regarding the persons who
will be granted access during degraded mode operation, and
it is common in a system of that type to provide access
during degraded mode operation to any person having a card
coded for use within the overall security system, even if it
is not coded for use at this particular remote location.

The communication lines used in a security system of this
type, where a central processor is utilized for controlling the
operation of plural remote terminals, provide an even greater
level of security if the communication lines are monitored to
assure that they are not tampered with and that their integrity
is not degraded. A system for accomplishing this purpose is
disclosed and claimed in U.S. patent application Ser. No.
827,994, filed Aug. 26, 1977, and entitled “System For
Monitoring Integrity of Communication Lines In Security
Systems Having Remote Terminals”, this application being
assigned to A-T-O, Inc., the assignee of the present invention
and incorporated herein by reference.

It has also been known in the prior art to include at the
remote location a keyboard. Typically such keyboard sys-
tems require that persons wishing access, in addition to the
insertion of a magnetically encoded data card, are required
to enter keyboard data, typically a sequence of digits. These
digits have typically comprised a particular permutation and
combination of the data encoded on the employee’s card, the
particular permutation and combination often being different
for different remote terminals. Some prior systems have used
hardwired permutation and combination circuits which did
not permit alteration after the system was installed. A more
advanced keyboard system, which permits programming of
the particular permutation and combination after installa-
tion, is disclosed and claimed in U.S. patent application Ser.
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No. 830,004, filed Sept. 1, 1977, entitled “Remotely Pro-
grammable Keyboard Sequence For A Security System”,
assigned to A-T-O, Inc., the assignee of the present invention
ahd incorporated herein by reference.

While these systems disclosed in the prior art have
provided a relatively flexible, sophisticated security net-
work, certain persistent problems have remained unsolved.
One of these problems involves the fact that systems utiliz-
ing a central processor invariably provide very broadly
based access during degraded communication line opera-
tion. In addition, the prior art systems in which remote
terminals are used to store lists of identification numbers for
selective access have permitted changes in the access lists
only at the expense of reduced memory size since, in the
prior art, the elimination of an identification number from a
memory storage location has typically required the destruc-
tion of that memory location.

In addition, those prior art systems which utilized real-
time clocks for limiting access through a particular terminal
to different personnel at different times of day, have been
fairly limited in their flexibility and typically required that a
person be issued a new entrance card or badge if his time of
entry was to be changed. Such systems, therefore, greatly
reduced the flexibility of real-time access control. In addi-
tion, such systems have not provided plural overlapping
time zones so that various personnel could be provided
access at different times of day which were not mutually
exclusive.

SUMMARY OF THE INVENTION

The present invention solves these persistent problems in
the prior art and provides, through their solution, an
extremely powerful and flexible terminal system for secured
access control. This system includes independent program-
mable identification listings at each of the plural remote
locations of those individuals who will be granted access at
such locations. In addition, the system permits connection of
a plurality of these remote terminals to a central processor
which includes its own programmable memory listing of
personrnel who will be provided access at each of the remote
locations. During normal operation, when a central proces-
sor is used, this central memory is used to provide access at
each of the remote locations, since the use of a central
processor permits a printer to be added to the system, which
printer provides a record of personnel movement throughout
the system on a continuous basis. The central processor
system also permits programming of each of the remote
units from a central location and thus makes the system
easier 1o control and to operate.

Nevertheless, any difficulty in communication between
the central processor and the remote terminals in this sysiem
will not degrade the system operation, since a complete list
of personnel who will be provided access is stored in a
programmable memory at the remote location. Thus, when
faulty communication lines are detected, the system inter-
rogates its own memory for access conirol, and the person
inserting a card at the remote terminal has no way of
determining that the communication lines are impaired.

Furthermore, the system of the present invention provides
a flexible, solid state programmable memory which is oper-
ated in a manner which maintains identification numbers in
numerical order within the memory. Such numerical order-
ing permits a binary search to be conducted so that an
efficient determination can be made to determine whether a
particular number is stored in the memory. When a number
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is deleted from the memory, the remaining entries in the
memory are shifted to close the data order so that no voids
remain. Thus, the end of the memory can always be checked
to determine whether there is room for additional identifi-
cation numbers.

1t will be appreciated, of course, that since the terminals
of the present invention have the capability of such stand-
alone operation, they can be used in a totally stand-alone
application where no central processor is provided. Even in
such an application, these terminals permit total program-
ming flexibility at each of the remote locations. It will be
appreciated that, utilizing a terminal of this type, a mixed
system, some terminals centrally conirolled and some oper-
ated as stand-alone units, is permissible utilizing the same
terminal throughout the system. In addition, it is possible to
install a plurality of stand-alone terminals with the expec-
tation that, at a later date as system requirements increase, a
central processor may be added to contro]l the already
installed stand-alone remote terminals.

Whereas in the prior art systems which have time of day
access control, a portion of a user’s identification number
typically included a time of day code, the present system
utilizes such a time of day code only in combination with a
user’s identification number in memory. Thus, the user’s
card or badge does not itself define a time of day, and access
at different remote locations may be provided using a single
card at different times of day. In use, the present system
responds to the insertion of a card by finding the user’s
identification number in memory and accessing an associ-
ated plurality of bits which determine the times of day at
which access will be provided. If this defined time of day
conforms with the time of day as monitored by real time
clocks within the system, access will be provided. The time
of day may be changed by changing each of plural clocks
within the clock system itself. In addition, the particular
clocks used for controlling access for each individual are
programmable within the memory.

These and other advantages of the present invention are
best understood through a reference to the drawings, in
which:

FIG. 1 is a schematic diagram of the overall sysiem of the
present invention showing the primary elements of a central
processing unit and plural remote units;

FIG. 2 is a more detailed schematic diagram showing the
operation of the memory, memory control, and real-time
sensor of the remote terminals of FIG. 1;

FIG. 3 is a flow chart showing the operation of an
insertion loop counter and its associated electronic elements,
all of which are shown in FIG. 2,

FIG. 4 is a flow chart showing the sequential operation of
a deletion loop counter and its associated electronics, all as
shown in FIG. 2; and

FIG. 5 is a schematic block diagram illustration of a
programmable microprocessor system utilizing a program as
included in this application for accomplishing the same
basic functions provided by the hardwired embodiment of
FIGS. 14.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring initially to FIG. 1, a central data processing unit
11 is shown connected to a particular remote terminal 13 by
a pair of polling and data lines 15,17 and a pair of data lines
19 and 21. The polling lines 15 and 17, in a typical
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application, are unidirectional lines which enable the central
data processing unit 11 to sequentially interrogate and send
data to a plurality of remote terminals 13, 23, 25, etc. to
determine which of these remote terminals require servicing.
It will be understood throughout the remainder of the
specification in this application that a large number of
remote terminals may be connected to a single central
processing unit 11 and that each of the remote terminals 23
and 25 performs substantially the functions described below
with reference to the remote terminal 13.

1t should be understood that the lines 15,17 are a line pair,
the line 17, for example, providing a return for the line 15.
Similarly, the line 21 provides a return for line 19. Polling
signals and data which initiate at the central processor 11 are
communicated to the remote terminal 13 on the line pair
15,17. Similarly, data signals produced at the remote termi-
nal 13 are communicated to the central processor 11 on the
line pair 19,21. It will be appreciated that words communi-
cated on the line pairs 15,17 and 19,21 are most advanta-
geously connected within the central and remote units 11,13
to shift registers 27-33. Thus, data sequentially clocked
from register 27 onto lines 15,17 may be self-clocked, as
shown by line 35 into shift register 29. Similarly, data
sequentially clocked from the shift register 33 may be
self-clocked, as shown by the connection 37, into the shift
register 31.

Although the details of a line integrity monitoring system
are not shown in FIG. 1 (in order to maintain the clarity of
this disclosure), such a system is typically included in the
communication system between the central processing unit
11 and the remote terminal 13, and is shown in FIG. 1 as a
first line integrity monitor 39 within the remote terminal 13
interconnected between the shift registers 29 and 33, and a
second line integrity monitor 41 in the central processing
unit 11 interconnected between the shift register 31 and the
shift register 27. The details of the line integrity monitoring
circuits 39 and 41 are described in patent application Ser.
No. 827,994, filed Aug. 26, 1977, mentioned previously. For
the purpose of the present application, it is sufficient to
understand that the line integrity monitoring system 41
causes the shift register 27 to sequentially poll the remote
terminals 13,23,25, etc. by sending a polling signal on the
lines 15 and 17. The remote terminals 13,23,25, etc., through
the line integrity monitoring circuitry 39, respond to these
polling signals by providing a calculated, predetermined
response which is transmitted by way of the shift register 33
and data lines 19 and 21 to the shift register 31. This data
returned from the remote terminal and placed in a shift
register 31 is compared by the line integrity monitoring
circuit 41 to determine whether an appropriate response has
been received from the remote terminal and to thus verify
the integrity of the lines 15,17,19,21. It will be understood
by those skilled in this art that the continued integrity of
these data and communication lines is extremely important,
since systems built in accordance with the present invention
are used to limit personnel access and the line integrity
monitoring circuit 39,41 can provide an alarm, for example,
at the central processor 11, whenever an intruder (or other
cause) has interfered with the communication line network.

It is important to recognize at the outset of this disclosure
that the remote terminal 13 is designed to operate as a
stand-alone unit as well as a remote terminal for a central
processor 11, and that it can therefore be utilized without the
data communication lines 15 through 21, as described
below.

A card reader or sensor 43, located in the remote terminal
13, substantially is described and claimed in U.S. Pat. Nos.
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3,686,479 and 3,717,749, is used to sense magnetically
encoded data on a card or badge inserted into the card reader
43. This data is transmitted, as by a line 45, to a buffer or
storage register 47. In a typical system, the buffer 47
provides storage for five decimal digits, each of which can
be any integer between zero and nine. The communication
of these five digits requires four binary digits each, so that
the interconnecting line 45, as well as the buffer 47, must be
a 20-bit wide device. Data from the card inserted into the
card reader 43 and supplying the 20 bits of information is
typically placed into the register In the system of the present
invention, this data will either be compared with data in a
memory 49 (in the remote unit 13) to determine whether the
five-digit identification number is present in the memory 49,
or will be compared with data stored in the central processor
11, if it is connected. A degraded mode sensor 42 is typically
connected in series between the buffer 47 and the memory
49 and is used to selectively send data from the bufier 47 via
the shift register 33 to the central processor 11 or directly to
the memory 49, depending upon the mode of operation of
the terminal 13. If the terminal 13 is used as a stand-alone
terminal, the degraded mode sensor 42 is bypassed so that
the buffer 47 is linked directly to the memory system within
the remote terminal. Alternatively, if the terminal 13 is used
with a central processor, the degraded mode sensor 42
normally transmits data from the buffer 47 to the central
processor unit via shift register 33 but can be used when the
communication lines are degraded to transfer data from the
buffer 47 directly to the memory 49 within the remote
terminal. The degraded mode sensor may be substantially as
described and claimed in patent application Ser. No. 830,
002, filed Sept. 1, 1977, and referenced above.

If the memory 49 is being used, and stores an identifica-
tion number identical to that in buffer 47, it will store, in
conjunction with the number, a time code. This time code
will be supplied by a memory control circuit 63, associated
with the memory 49, to a real-time sensor circuit 51 which
provides real-time input for the remote terminal 13. If the
real-time input from the circuit 51 corresponds with the time
data from the memory 49, the real-time circuit 51 will enable
a gate 53 to provide access at the remote location, as through
a door access control circuit 54.

In this system it is possible to provide, in addition to the
memory 49, a secondary means for screening personnel for
access. This mechanism includes a keyboard 55 attached 1o
a buffer 57 and a circuit 59, referred to in FIG. 1 as an IDEC
circuit. The IDEC circuit 59 is described in detail in patent
application Set. No. 830,004, filed Sept. 1, 1977 and referred
to previously. For the purpose of the present application, it
is sufficient to understand that the IDEC circuit 59 requires
that the person requiring access at the door 54 must input a
sequence of numbers at the keyboard 55, which is identical
to a plurality of numbers read by the card reader 43, but
altered in sequence. The IDEC circuit responds to the data
from the buffer 47 as well as the data from the buffer 57 to
assure that the proper digits in the proper sequence are input
at the keyboard 55. An output from the IDEC circuit 59 on
line 61 is required at the gate 53, along with the output from
the time of day circuit 51, in order to provide access al the
door 54. It should be noted that the IDEC system 59 within
the terminal 13 may be used regardless of whether the
memory 49 or the central processor 11 memory is used for
identification number comparisons.

It will be understood by those skilled in the art that the
buffer 47 does not communicate directly with the memory
49, but rather is connected to a memory control 63 which
accesses data to and from the memory and organizes the data
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in memory. This memory control 63 is connected to the
keyboard 55 for programming purposes, as shown by line
65, which is connected in series with a supervisor’s access
circuit 67. The supervisor’s access circuit 67 is connected to
the buffer 47 and assures that, unless a supervisor’s card has
been inserted in the card reader 4,3, the keyboard 55 cannot
be used to change the identification numbers or time zones
stored in the memory 49. Thus, the keyboard 55 is connected
to the IDEC circuit 59 at all times, but is connected to the
memory control circuit 63 only when a supervisor’s card is
used. The supervisor’s access module 67 is described and
claimed in patent application Ser. No. 827,993, filed Aug.
26, 1977, and referred to above. Although not shown in
detail in FIG. 1, it will be understood from the description
in that application that the circuit 67 compares data from the
buffer with a register to determine whether a supervisor’s
card has been inserted at the card reader 43, and permits
access to the write logic incorporated in the memory control
63.

As has been common in the prior art, the central processor
11 may include a memory 69 and memory control 71 as well
as a keyboard 73. Thus, the central processor, by monitoring
data received from the remote unit 13 and placed in the shift
register 31, may be used to grant or deny access through
appropriate polling signals supplied from the memory 69 to
the shift register 17. While the use, in general, of such a
system at the central processor 11 forms a part of the present
invention, the details are well known. Thus, the program-
ming of the memory 69 utilizing the keyboard 73 and control
71 may be substantially identical to the programming
described below for the memory 49 utilizing the memory
control 63 and keyboard 55 at the remote unit. Furthermore,
it should be understood that, using the techniques for pro-
gramming which are described below, and well known
communication techniques, it is possible through the com-
munication lines 15-21 to interconnect the keyboard 73 with
the memory control 63 in a standard fashion, so that the
keyboard 73 may be used to program the memory 49 in one
of the remote units 13.

It will also be understood that it is common at the central
processor 11 to include a printer 73, typically connected to
the memory control 71, for making a permanent record of
access authorizations and denials at each of the remote units
13, so that the flow of personnel throughout the security
system can be monitored.

Referring to FIG. 2, the details of the memory 49, the
memory control 63 as well as the real-time sensor and its
connections to the gate 53 and door access control 55, will
be described.

The memory 49 is shown schematically in FIG. 2 to
include five columns of card identification data digits and a
single column of time code digits. The memory 49 stores in
numerical sequence the five-digit identification numbers
corresponding to the cards or badges of those personnel who
are to be granted access at this remote terminal. Following
each such identification number is a time code between 1
and 8 delineating the times of day when that particular
individual is to be granted access. This time of day control
will be understood in more detail through the description
which follows.

The memory 49 is a read and write memory, or RAM
memory, as is commonly used in digital circuits and is
accessed by means of an address buffer 77 which forms a
part of the memory control 63. A data buffer 79 is directly
connected to the memory 49 and is used to access data from
the memory 49 in accordance with the address 77. In the
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simplest utilization of the memory 49, data from the card
reader buffer 47 is supplied on a line 81 to a comparator 83
which is also supplied with data from the data buffer 79. The
comparator 83 is designed to provide a signal on a plus line
85 whenever the number accessed from the card reader
buffer 47 is smaller than the data from buffer 79, to provide
a signal on a 5 minus line 87 whenever the data from the
buffer 47 is larger than the data from the buffer 79 and to
supply a signal on a zero line 89 when the data from the card
reader buffer 47 is identical to the card identification data
read from the data buffer 79. It will be understood that, since
the time code data is not available from the buffer 47, only
the card identification number portion, that is, the most-
significant five digits, from the memory 49 is compared in
the comparator 83. If the identification number from the
buffer 47 is identical to the identification number accessed
from the memory 49, indicating that the identification num-
ber from the card is present in the memory 49, a gate 93 is
enabled to transfer the last four binary bits, conducted from
the data buffer 79 on line 91, to the real-time sensor S1. This
line 91 carries the decimal digit 1 through 8 which identifies
the time code when access is to be permitted for this
particular individual. The signal on line 89 enables the gate
indicating that the user’s identification number is stored in
memory.

It can be seen that the signal on line 89 is used to enable
the gate 93 to access the time code data (o the real-time
sensor 51. Except on rare coincidences, the line 89 will not
provide a signal, however, until a search for this identifica-
tion number has been completed.

A search is accomplished as follows. In all cases, the
address buffer 77 is initially accessed to the center location
of the memory 49. This is accomplished by a shift register
95 which includes nine bit positions, eight of which are filled
by consecutive zeroes and one of which 5 is filled by a one.
The binary 1 is in the most-significant bit position at the
beginning of any data search. Thus, the binary number
1,0,0,0,0,0,0,0,0 is accessed on a line 97 from the shift
register 95 and ORed in a gate 99 with a temporary address
buffer 101 which, at the beginning of the search, stores the
nine-digit binary number 0,0,0,0,0,0,0,0,0. This address is
supplied to the address buffer 77 and selects the center
position in the memory 49. In response to this accessing, the
data buffer 79 is supplied with the center word in the
memory 49, and 5 this word is automatically compared with
the identification number from the card data buffer 47. If the
identification number, accessed at this central point from the
memory 49, is smaller than the card identification number
from the buffer 47, a signal will be produced on line 85
which will enable a gate 103 to supply the data from the
address buffer 77 to the temporary address buffer 101. The
temporary address buffer 101 in this instance will contain the
word 1,0,0,0,0,0,0,0,0, designating the center location in
memory 49. The signal on line 85 is also supplied through
an OR gate 105 to a delay 107 which in turn clocks the shift
register 95.

The shift register 95 is made recirculating by the connec-
tion 108, and the 1 in the most-significant bit position is thus
clocked to the second most-significant bit position. If, on the
other hand, the number accessed at the central location in the
memory 49 is larger than the identification number from the
buffer 47, a signal will be produced on line 87 which will
recirculate (using gate 105 and delay 107) by one bit the
shift register 95, but will not enable the gate 103. The
number in the address buffer 77 will thus not be supplied to
the temporary address buffer 101.

This searching routine continues so that each time that the
comparator 83 produces a plus or minus output signal on line
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85 or 87, the binary number in the shift register 95 is
circulated by one count. The circulated number in this
register 95 is ORed with the temporary address buffer 101,
10 change the address buffer 77 and thus address a new
location in the memory. At the same time, the temporary
address buffer is supplied with the additional digit from the
shift register 95 only if the output from the comparator 83
indicates that the data is at a higher address location in the
memory 49. Thus, the search continues, one bit at a time, in
a normal binary search fashion. At each step, the next
most-significant bit of the address buffer 77 is made a one if
the data is at a higher address in the memory 49. Alterna-
tively, the next most-significant bit of the address buffer 77
is made a zero if the data is at a lower address in the memory
49. This selective addressing is accomplished by either
enabling or not enabling, respectively, the gate 103. Ulti-
mately, this search process will locate the position in
memory 49 at which the data from the buffer 47 should be
stored, and if such data is stored in the memory 49, the data
buffer 79 will store the same card identification number as
is accessed on line 81, so that a zero signal will be produced
on line 89 to gate the time code to the real-time sensor 51.
Alternatively, if the search is completed, so that a binary one
exists in the least-significant bit position of the shift register
97, this bit will be shifted on the last signal from the delay
107 to the most-significant bit position. As the one digit is
thus shifted by the line 108, it is coupled by line 109 to
temporarily disable a gate 111 which temporarily prohibits
signals from the OR gate 105 from again actuating the shift
register 95, and the search is thus terminated. This same
signal on line 109 is used to clear the temporary address
buffer 101.

If the search terminates without a zero signal being
provided on line 89 from the comparator 83, no signals are
produced which will enable the gate 93, and access will not
be permitted to the card holder. Obviously, at any time
during the search that a zero signal is produced, the search
stops, since no signal is supplied to the OR gate 105, and
access is immediately permitted if the time of day code
compares favorably with the real time, as will be explained
in more detail below.

The remainder of the circuitry associated with the
memory control circuit 63 is utilized primarily for program-
ming the memory 49 to add or delete identification numbers
from the memory 49 or to search the memory 49 for
programming purposes, so that the system user may provide
access at this remote location for only selected personnel. As
previously explained, a supervisor’s card is utilized to
provide program access, and this access supplies keyboard
data from the program access control circuit 67 to a buffer
113, shown in FIG. 2. In a number of cases, the programmer
will utilize the keyboard to place an identification number in
the buffer 113, followed by a code indicating the operation
to be conducted. Thus, for example, the programmer may
place an identification number in the buffer 113 and utilize
an additional keystroke to indicate that this identification-
number is to be inserted into the memory, so that an
additional employee will be granted access. Alternatively,
the additional keysiroke may be used to delete this number
from memory or simply to search the memory for this
member. In some cases, only a single keystroke is used, as,
for example, when the programmer wishes to simply incre-
ment or decrement the memory address register 77.

Whenever signals are present on line 67 indicating that
program access control has been granted, a line 115 coupled
to line 67 enables a display 117, the first five digits of which,
that is, the identification number digits of which, are pro-
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vided by the buffer 113. The last digit, reserved for the time
code digit from the memory 49, is supplied by the line 91 to
the display 117. Thus, the programmer can see the identi-
fication number that the keys into the buffer 113, but his last
keystroke which indicates the operation he wishes to per-
form, will not operate the display 117. Rather, the last
keystroke will begin a search or other operation which will
result in dam being placed in the data buffer 79. Ultimately,
the last digit of the display 117 will indicate the results of the
search or other step by displaying the last digit from the data
buffer 79.

The identification number from the buffer 113 is coupled
by a line 119 to the comparator 83, while the least-significant
bit is coupled by a line 121 to a plurality of comparators. If
the least-significant keystroke identifies 2 memory address
incrementing step, data identical to the keystroke is supplied
by a buffer 123 so that a comparator 125 supplies a signal on
line 127 to an adder 129 which adds unity from a register
131 to the current value of the address buffer 77, as supplied
on line 133, and supplies the sum back to the address buffer
77 on line 135. Thus, each time that this keystroke is entered,
the address in register 77 is incremented by one location, as
required by the programmer. In a similar fashion, a decre-
menting keystroke will compare favorably in a comparator
137 with data from a buffer 139 to provide a signal on Mine
141 to add a minus one in a buffer 143 to the value in the
address buffer 77, as accessed on line 145, so that an adder
147 provides on line 149 a decremented address, permitting
the programmer to decrement the memory location address
in register 77 for programming purposes.

If the programmer utilizes a keystroke which requires a
search of the memory 69, after first introducing an identi-
fication number into the buffer 113, a search routine will be
implemented which will search the memory 49 to determine
whether the identification number in the buffer 113 exists in
the memory 49 and, if so, during what time zones that
individual is allowed access. This is accomplished by first
comparing the keystroke data with a search keystroke indi-
cation in a buffer 151, that a comparator 153 provides a
signal on line 155 to enable a gate 157 which supplies the
identification number from the butter 113 to the comparator
83. The comparator 83 then initiates a search routine in a
binary fashion, as previously described, to ultimately pro-
vide on lines 91 the decimal digit indicating the time access
code for this particular identification number, which time
access code will be displayed on the display 117 along with
the identification number which was searched. If the iden-
tification number is not in the memory 49, a zero output
signal on line 89 will not be produced by the comparator 83,
and the gate 93 will not be enabled. Thus, no display will
appear in the least-significant bit position of the display 117.
Alternatively, the system could be designed to provide a zero
in the least-significant bit position of the display 117 if the
searched identification number is not present in the memory
49,

If, as the least-significant bit after the insertion of an
identification number in the buffer 113, the programmer
depresses a key which provides an instruction to insert this
identification number as a new or additional identification
number in the memory 49, a comparator 159 will provide an
output signal because of identity between the keystroke data
and data from a buffer 161, the signal being provided from
the comparator 159 on line 163 to initiate the operation of a
counter 165. This operation is initiated by placing the pulse
on the clocking input 167 of the counter 165 so that the
counter counts to its first position, placing an output signal
on a 1 count line 169. When a signal is present on line 169,
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a comparator 171 compares a delimiter register 173 with a
register 175 which stores a count equivalent to the last
storage location in the memory 49. The delimiter register
173, as will be understood through the following descrip-
tion, is'continuously updated so that it stores a number equal
to the number of words stored in the memory 49. When the
number in the delimiter register 173 is equal to the number
stored in the register 175, this is an indication that the
memory 49 is full and the comparator 171 will produce a
signal on line 177 to energize a front panel display 179
indicating to the programmer that the memory is full, and
that no additional identification numbers should be inserted
without first deleting some identification numbers. Further-
more, the full memory indication is not connected 1o clock
the counter 165, so the insert routine will not continue.

If the memory 49 is not full, the comparator 171 will
produce a signal on line 181 indicating that the registers 173
and 175 did not store equal numbers. This signal on line 181
is used for clocking the counter 165 to its second count
position, producing a signal on line 183. The programmer
will have been told that, prior to an insert operation, a search
operation should be conducted using the comparator 153 so
that, at the time the insert operation is conducted, the address
buffer 77 will be addressing the memory 49 at a location
immediately preceding or immediately following the loca-
tion where the new identification number should be inserted.
At the end of the search routine, the comparator 83 will
provide a plus signal on line 85 if the new data word should
immediately precede the present location of the address
buffer 77 or a minus signal if it should immediately follow
this word. During the insert routine, the output lines of the
comparator 83 are checked at the second clock position by
ANDing the line 183 in gates 185 and 187 with the minus
line 87 and plus line 85, respectively, from the comparator
83. If the minus line 87 contains a logic signal, the AND gate
185 produces an output signal on line 189 to again clock the
counter 165 to produce an output signal on its 3-count line
191. If, on the other hand, the plus line 85 is at a positive
level, the AND gate 187 will provide a signal on line 193 to
a buffer 195 enabling that buffer 195 to input on a plurality
of lines 197 to the counter 165 a 6-count, so that the counter
165 will jump from its 2-count position to its 6-count
position. This latter step is necessary so that if the new data
word is (o be stored at the next data position in memory 49
(a plus signal on line 85), a routine will be implemented
which skips a data position in the memory 49. If, on the other
hand, the present data position where the address buffer 77
presently points is not to be skipped (since the new data
word is to go at this present position), the next series of steps
between count 2 and count 6 of the counter 165 are used for
removing and temporarily storing the presently addressed
word from the memory 49, as will be seen from a description
of these steps.

When the signal on line 189 clocks the counter 165 to its
three count, the signal on line 191 enables a gate 194 so that
data from the data buffer 79 is accessed in parallel to a
temporary storage buffer 196. This step is used to save the
identification number in the current memory location. It will
be seen as this description follows that the current memory
location is stored in the next lower memory location, while
the word from that lower position is, in turn, stored in the
next succeeding lower position. Thus, when a new word is
placed in memory 49, the counter 165 is used to sequence a
repeating routine which shifts the remaining data in the
memory 49 toward the bottom of the memory 49 by one
step, making room at the proper location in numerical order
for the newly added data word.
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Once the current identification number has been stored in
the temporary register 196, a delay 198 connected to the line
191 is used to clock the counter 165 to its 4-count position.
This 4-count position provides a signal on line 201 which
enables a gate 203 connecting the buffer 113 10 write logic
205 associated with the memory 49. Thus, at count 4, the
data previously stored in the current memory location is
automatically erased and the new identification number is
written in this storage location. A delay circuit 207 con-
nected to the line 201 is used to again clock the counter 165
at the completion of this writing operation so that the counter
produces a 5-count output on line 211 which accesses the
data word from the temporary buffer 196 into the buffer 113,
erasing the number previously stored in the buffer 113, by
enabling a gate 213 interconnecting these buffers. This
places the number previously stored in the memory 49
(which was removed to make room for the new word) into
the buffer 113, so that, on the next circulation of the counter
165, it can be written into the next successive location in the
memory 49.

A delay 215 connected to line 211 clocks the counter 165
after the data has been accessed into the buffer 113 and the
counter 165 then provides a 6-count output on line 217
which is connected to line 127 to increment the addressed
location in the memory 49 as previously described. The line
217 is additionally connected through a delay 219 to clock
the counter 165 to its seventh and final output position. It
will be recognized that, at the sixth count position, the signal
on line 217 incremented the memory 49 location so that the
next successive memory word is being accessed. This
memory word should be larger than the word currently in the
buffer 113, unless we have reached the end of the data in the
memory 49, in which case the new word would be 0,0,0,0
and thus smaller than the word stored presently in the buffer
113. Thus, the signals on lines 85 and 87 can be utilized to
determine whether the insert routine should stop. The signal
on line 221, indicating count 7, is ANDed with the signal on
line 85 in AND gate 223 and with the signal on line 87 in
AND gate 225. If the AND gate 223 produces an output
signal, this signal is connected to an incrementing circuit
227 which is, in turn, connected to increment the delimiting
register 173 adding one count to this register. If, on the other
hand, the memory transfer operation has not been com-
pleted, the output signal from gate 225 will be used, through
a delay 229, to clock the counter 165 back to its 3-count
position by utilizing a 3-count register 231 to place a count
of three in the counter 165. Thus, the sequence continuously
loops through counts 3 through 7 until each of the words in
the memory 49 has been shifted down one count, and the
delimiter register 173 has been incremented. This entire
insert routine is shown in the flow chart of FIG. 3. It can be
seen from that low chart that each element of memory data
is shifted toward the end of the memory by one position to
make room for the new element. The delimiter is then
incremented and the process comes to a stop.

A similar process is generated by a keyboard keysiroke
which provides on line 121 a delete signal which compares
favorably with a delete word stored in a buffer 233. This
sequence is shown in the flow chart of FIG. 4 and can be
followed there as well as in the schematic diagram of FIG.
2. Signals from the comparator 238 connected to the buffer
233 indicate that a keystroke demanding a dam element
deletion from the memory 49 has been made. This signal on
line 237 is used to provide the initial input to a counter 245
used to sequence the deletion process. During the data
deletion process, it is desired to delete the element of data
located during a search operation and to shift all of the
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remaining data within the memory 49 to close the gap. Thus,
the remaining data in the memory 49 must be moved up in
the memory by one data position, and the delimiter 173 must
be decremented by one count.

This is accomplished by utilizing the signal on 237 to
initially increment the address buffer 77 by providing a
signal on line 127. A delay 239 is used to assure that this
incrementing has been accomplished, and then provides a
signal on line 241 to enable a buffer 243 storing a 2-count
to input this 2-count into the counter 245 used for sequenc-
ing the deletion process. In response to the 2-count from the
buffer 243, the counter 245 provides a 2-count output on line
247 which reads the data word at the incremented location
into the temporary buffer 196 by enabling gate 194, In
addition, through a delay 249, the signal 247 increments the
counter 245 at its clocking input 251. The counter 245 then
provides a 3-count output on line 253 which is connected to
line 141 to decrement the address in the buffer 77. Line 253
is additionally connected through a delay 255 to clock the
counter 245 to a 4-count position producing a signal on line
257. This signal is used to enable gates 213 and 203 to
access the data from the temporary buffer 195 to the write
logic 205. This logic 205 then writes the word in the
temporary buffer 195 into the memory location addressed by
the buffer 77 in the memory 49. The signal on line 257, in
addition, provides a delayed output from a delay circuit 259
to clock the counter 245 to its 5-count position which
provides a signal on line 261. Line 261 is connected to the
line 127 to increment the address buffer 77. This signal is
also delayed in a delay circuit 263 to provide an additional
clocking input to the counter 245. In response to this
additional clocking input, the counter 245 provide a 1 output
on line 267 which is connected to line 127 to increment the
address buffer 77 a second time, and is additionally ANDed
in gates 269 and 271 with the plus signal 85 and minus
signal 87. If a minus signal 87 is present, the end of search
has been reached and the delimiter register is decremented
by decrementer 272. If a plus signal is present, the gate 269
provides, through a delay 273, a clocking input to the
counter 245 to repeat the data shifting process on the next
data word. It can thus be seen that the counter 245 is used
to sequence a repeating cycle of steps which are used as a
looping function to shift all of the data words in the memory
one step toward the beginning of the memory in order to
close the gap in the memory which results from deleting a
data word therefrom. The flow chart of FIG. 4 diagrams this
process utilizing element numbers from the schematic of
FIG. 2.

When, in the course of a searching operation, an identi-
fication number is located, it was explained previously that
the data buffer 79 provides, through gate a 4-bit output
indicating the time of day when access is to be provided for
the person having this identification number. This number is
accessed by the real-time sensor 51 which, as shown in FIG.
2, includes three separate clocks, 301, 303, and 305, each of
which can provide the closure of switch in response to a
particular time of day setting. Thus, for example, the clock
301 may be set to provide a switch closure from 8:00 A M.
to 5:00 PM,, the clock 303 from 5:00 P.M. to midnight, and
the clock 305 from midnight to 8:00 A.M. These three clock
switches are accessed to a comparator 307 which is, in turn,
provided with signals from the gate 93. If the signals from
gate 93 conform to the switch closures from the clocks 301
through 3085, access is permitted by placing a signal from the
comparator 307 on line 309 to gate 53. In a typical arrange-
ment, the comparator 307 will provide an output signal on
line 309 if any one of the clock 301-305 is providing a
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switch closure and the signal from gate 93 has a 1-bit on the
corresponding line indicating that this employee is to be
provided access at the time of day indicated by this switch
closure. It can be seen that by setting the clocks 301-305 and
by giving a particular employee access at combinations of
times from 1, 2, or 3 of these clocks, total flexibility in
timing control can be achieved. Furthermore, by providing
a time code on the fourth line from the gate 93, the
comparator 307 can be made to provide an output signal on
line 309 at any time of day, irrespective of the condition of
the clocks 301 through 308, so that, for example, supervi-
sory personnel can be granted access at all times.

Referring once again to FIG. 1, it bears repeating that the
remote terminal 13 of the present invention will operate
utilizing its own memory 49 and memory control 63 in the
manner described. Alternatively, this same remote unit can
be utilized by accessing data directly from the buffer 47
through the degraded mode sensor 42, shown in FIG. 1, and
comparable so that described in patent application Ser. No.
830,002, filed Sept. 1, 1977, and referenced above. This
degraded mode sensor 42 will limit access at this remote
terminal in accordance with data stored in the memory 69 in
the main processing unit 11 until such time as the commu-
nication lines are degraded. At that time, the memory 49 and
its memory control 63 will be utilized for limiting access. It
can be seen, therefore, that the terminal 13 of the present
invention can be used either as a stand-alone terminal by
bypassing the degraded mode sensor 42, or may be used as
a remote terminal with a central processor system 11,
utilizing the degraded mode sensor 42 to impose stand-alone
operation only if data lines are degraded.

The present invention permits the same data to be stored
in the memory 69 and the memory 49 so that, even during
degraded mode operation, although one of the printer 75
may be lost (so that personnel flow data is no longer
available), nevertheless the same limited number of person-
nel may be granted access at this remote location, so that
security is not degraded.

The preceding embodiment described in reference to
FIGS. 1 through 4 is illustrative of a hardwired circuit for
performing the functions of the present invention. In the
preferred embodiment, the functions of the remote units 13
are performed by a microprocessor, as illustrated in FIG. 5.
This microprocessor includes a central processing unit 401,
such as a Motorola 6800, which is connected with a memory
unit 403, such as an AMI Model SF101. In addition, a
scratch pad memory 405 can provided, such as a Motorola
6810. The central processing unit 401 is also connected to a
read only memory 407 in a typical fashion to store the
control steps for the central processing unit.

As is typical, the central processing unit 401 interfaces
with a communication interface unit, such as a Motorola
6850, 409, for communicating with the central processor 11,
and may interfere, in addition, with the card sensor 43 and
real-time sensor 51, similar to those shown in FIG. 1. A
peripheral interface adapter 411, such as a Motorola 6820, is
used to connect the central processing unit 401 to the door
access control 54, such as a door strike. The keyboard 55 of
FIG. 1 may also be connected to the central processing unit
401 through the main data and control bus 413.

It will be recognized by those skilled in the art that the
data processing unit, shown in FIG. §, is typical of many
other similar data processing units. What makes this pro-
cessing unit unique is a program stored in the read-only
memory 407 for controlling the operation of the central
processing unit 401. This program, written for the Motorola
6800, is as follows:
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sKEYBRCARD SWITCH RC¥

;EXTERNAL SENSCR SWITCHES
y PERMUTATION & COMBINATIGN
FSYSTEN CODE

}£8/D0L TIMEE CCUNT

yVTD TIMER CCUNT



seeL
AL

g6dz

geev

brle

SR

261cV

eegiev

QOCETF

25

*
¥

i CMCS MEMCRY

VSZCT
SUM:

FC¥:

ENDPTR :

EUROUT

j  RISET

ESECT

WORD
UCRD

ANT

Re. 35,336
26

ELCCK z ;CHECKSUM OF REST 0F CMIS
BLOCK 2 $I1L OF FERSON ALLOWED TC

EDIT MEMORY

BLOCK < ;FIRST BYTE AFTER VALID
MEMORY

FLGCX Kiole! PATLLOW FIVE ENTRIES

= & ; PIRST AILDR NCT IN CMCS
5 ; ANL CNX VMORE

FCEEGRCUNI MODULE

EFLCCK z

FLCCK z

BLCCK z

BLCCK z

= BLANY
INTRREUIT VECTCRE

$ZFFE
RTC IRTAL TIMF CLOCK

LFC24

pSWI TC WEIRNEL
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27 28

31T MASYS, ETC.

' whr wle 3 wte ale wle
o 3tz sisie S EE PR AR SO H

(@]

o O

j=e}

X}

8 8]

THESE SYMROLS ARE USEL TC ®ZiFER TO EITS IN
H

;% FIZST CGPTICN EYTE

.CE = $4g ; CFEN  HCUSZT MCDE

; ALARM SHUNT

M
-
N
]

.AS

.BIG = YA ; TARGE CMOS MEMORY
.TZ = $02 ; TIME ZONE INFUTS

. IDEX = <¢1 ;i ARE AN IDEK REALEE

PTIONS

=
(@]
=y
[
Py
+3
'
tad
n
=4
[4p]
o
)
e}
' o
—3
L’x<
(@]
i-rj
[&]

JEEAN ; 2ZRROR ANNUNCIATOR

N
-
o
=

.LUR = 2 ; TURESS RETAY

NCW FOR TE:x EXLAT RITS

.LUR = $4&E ; LURESS EEI AY

.AS = $2¢ ; ALARM SHUNT

y TARAN

1t
%
i

EHAN $
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29 30

; NOW FQR THE ZATILNAL SwITCr:iS

; (THESE A®E EITS wITEIN THE WORD S.XXX)

s
egel  X.ICK = 521 3CI0SFL=2ERC=CART ONLY
;A .TEIES = see $UTRIES SWITCH INPUTE
gevn X.Y¥0X = 5¢A JSTORE NEXT CARD AS FCX
7X.TZ = 7L ;2 IME CLOCK INFUTS
08¢ X.4S = £1:17 ;SBEUNT RECURST PUSEERUTTON
SWITCE
’
?

;  DEIAY TIMES

; THE COUNTER/TIMERS IN THE FOREGROUNDI RCUTINE
; ARE CLOCKEL ONCE EVERY 2.2

; MILLISECONLS (32 TIMES & SECONL).

;  EACE COUNTER IS & Twg FYTEH COUNTEE, ANT
;IS INCREMENTELD &N EACE JLCCK TICK.

i TIMEOUT OCCURS wzZEN COUNTER OVERFIOWS

+ TO ZERO.
;
’
FFFZ T.58MS = -16 iow MILLISECONDS
Frie T.21S = -3ee 71 SECONT
FC7C T.E3S = -g2¢ 72 SECONIS
¥F448 T.1€S = -2gen ;12 SECONDS
Lep2 T.2028 = - -3¢ Qe §22 SFCONIS
ROPZ T.72S = -18¢e2 ;;ChE MIN
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31 32

BACY

THIS IS TFZ CONTFCLLING FECGRAM FOF THEZ
BACKGRCUNT TASKS. MQST CF THY EXECUTION
TIME OF THZ FRCCESSCE IS SFENT IN THIS
FOUTINE CHECKING STATUS ZITC

ANT WAITING TC BEGIN CNE OF SEVERAL
BACKGROUND TASKS. T=% FCLIOWING

7ASKS ARE INITIATEL FROM THIS ROUTINE:

1. INITIATE FESPONSE TCO CONSOLE INCUIRY

OR COMMANT,

3. CHECK SOF MASTEFR CARD, ACCEPT PECGRAMMING
CCMMANDS
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33 34
TITLE EACK
grec FSECT
;
ge2C &F ¢et& STAKRT: LDS £SLLEE JINIT STACK FTE
CZeF FL @187 JSK ICSET sIKITIALIZ® I/0 TEVICES
gevl2 BL @1£C JSk CLERAM INITIALIZE MACHINE STATE
;
2¢1% CZ FFFF¥ LDX #SPFFY
ge1e LF 8¢ STX FFECY JENABL: AIL FEATURES
; DETERMINE MEMOEY SIZE
P14 CL QC1€ LIX #ENT1
Pr1L S6 8¢ LDAA FEROM
L1k 84 g€ ANDA #G.E1G
@g21 27 82 = BEQ ENDMMS
Gpes CE @BCi9 LDX HENDZ
¢r2& DF 327 ENDMMS: STX ENDVEWM
;
Yu2g BD Q421 JSK CHESUM ;IS CMOS 07
@¢2E 27 @¢ = BEQ SUNMCK
gezl 7F egee4 CIE FOX+2 jWIPE CUT PART OF FCX
L2322 BD D3AE JSR IOCLE ;WIFZ OUT REST OF CMOS
@23% RL @412 JSR SETSUM  ;SUM CK NCW!
ReXEP SUMNCK =

bl FION ;TUREN CN O INTERRUFTS



e
e3¢

P63k

£e2Y

ge4s:

deas

2esv
Cudir

cu4cC

cb4r

gesz
@oceL

Q2oL

CLE: =

(%]
by

[$4]
to

]
85

ny
o

e41C

4C

@427

35
;OMAIK
;

EACK
LDAA
STAA

LTAA

CMFA

tii
.
t=1

7 fZEIRE
JSE
JSR

LDAA
ENDA
EEQ

Re. 35,336
36

BACKGROUNT LOCT

WHEN

il

WE GET

CARLERI

FAKARL

CEXSY

(€2}

=t
(=3}
23
(]
3]

ey
2%
3
ct

S.YXXX
5. FCX

NEWFCX

m

£ NZW C&RD

iCONTENSE INTO DISTIG

;AT SYS CCIE
7SEE IF NEw FERSON TREYING

yNEW MASTER?

yYES....0C NCT CPEN I'CCE, TEQUGH

y SEE IF Wi SECULD GO INTC EDIT MOLE

JSR
BNE
JME
; HERE

ECEK:

CHKFCX
RS

NEWET

IF CRLINARY

LDAA

yI34V2 1ICCEF IF CARI KEMOVED PEERATURZILY
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37 38
2uBs BD ZEALD JSK CH¥IDY  JEXAMINE 11T PASSWCRD
¢gee v ¥ = EEQ BC¥ s NOT EEADY YET
@REL zo 2C = BCS ZRACH tE2 FIUBPRELD SIS PASSWCEL!
y
BgZEC 9 127 IDAA 0HILG
RREL 2¢€ 1¢ = BNE LTETIN STOLAY I8 OP3IN HCUSE
Qe7E BD €27 JSE FIND P COMPARAND IN DISTIC LIFEALY
; EFRE WITH APFROFFIATE TZ IN ZDTZCON
gevZ 9 L2 1LAA S. XXX {READ TIVE ZONE INFUTS
@7t 44 I5RA
2eve 44 ISEa
Qw7 44 LSHA
ce?n &4 LSRA
ge?e 84 E7 ANTA 5507 ;T¢ INPUTS IN & LSEES
geer 24 ¢B OFAA HLPR i SUPER TIME ZCNE ALWAYS ON
B¢?L DE €2 LCAR FERCWM
Ce?t 4 @2 ANDE 40 .72 sDIT HE FAY FOR TIME ZONES?
cesT 27 2F = BFG TREOR iNOT ALLCWED AT TELIS TIME
i HERZ AFTFE JE YEVE RUN TEE ENTIRE GAUNTLET
s ALT IS Ck, LEZT £It IN
gvRes EE€ FE LETIN: LDAA #SFE 1 MEANS CARD PRCCESSED
geer 97 112 ST4A +  CRIFLG
geel BT €44F JSE LTURESS
P0ce BT 2203 JSE CFil
gec: 7F E€3F ClEK KRTRIES

gEoE z@ OF = BRA RACK ;30 WAIT FOP NEXT CART



QEeSY

¢CALF

n
I
)
=

[{9)
-
-
—
[a]

?
; HEEX WEEN WY DTICITE THAT wg WwWITZI NCT ITT THIS SUY
ZRECE =
LTAA #5FF JWERE TZROUGH WITH TEIS CARD
STALA CRITLG
JSER ERRETRY PUIL IW ZERAN I¥ TOC MARY TEIZS
ZRA 5ACK
]
7y HERE WHEN TEEZ NEw *0X CARD IS PUT IN
KEWFGCX =
LLAR #5TY
STAA CRIFLG swz ARD THECUGE WITE THIS CARD
J Sk SETFOX
JSF SETSUM JFIX UF CHECKSUM
BRA ZaCK
’
+ TOUTINE TO CHECY ITZK FLSSWCHL
7 RETUENS WITE Z SXZT IF NCIT EEADY
i RETUENS wITH € SET IF HZ 60T IT wRONG
;5 EOTH CLELR IF AIL 0%
CEXILE =
LDAA TERECM
ANTA #0.IDEK
BEQ HATPY yNCT AN ILETI¥ REZATER!

39
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40

I



2gBT ¢

Qe BE

ger7

¢¢ B9
Qv BE

BERD

QUBF

e

86 Ca ¢

Yo Ce

Pe CE ¢

20 CS

YL CAa
PecCC

YeCLl

8
(@)

S€ 1B2Z
£l 24

2R @8 =

BL 2457

n

¢E

[}

av]

21

(4]
w0

e
sxy

A
%)

cOCAY
g€ @1
2c

3G

41

LDEA
CMFPA

BMI

JSR
BCS
y HERE IT

LDAA

-

NCIDE

=

ClER4
RTS

i EERE I

HAPPY
LDAA
CLC

RTS

tat

Re. 35,336

#L.1CK

HAFFY

KEYCNT

CCMBIN
BEAFFY

AT ITEX

5l

NCT EE&TY

42

- e

s CARD+ XBYBGAR DY
- .

Hv‘: ’ Cexlv ( "JLY

; THERZ ARZ 4 DIGS IN

PNOT ENUE YET

ZERC

; NCT

CASSWOFD



Re. 35,336
43 44

; CALL HF¥RL CNCE FCER EACHK ERHRCE

7 FULLS IN =KRAN wHEIN NTRIES IS USEL UF

Y2C3ZF ERRTHRY = %
@eCE ¢£ 21 LIAA FEROM+1
2el@ B4 46 ANDA #C.TEAN
cebz 27 1A = BEQ ETC ySAVE QURSEIVES A4 LOT GF WinE
?
€ol4 7L QQCF INC NTREIES SXEEr COUMNT
Bwl7 St C& LDAA S.XEX JGET SWITCE SETTING
QYIS 44 LSR&
welh £4 €3 ANDA #SLZ
peTC 4C INCA ;ZEEC ON SwITCEES=C0ONE TFY
€epr ©1 3F: CMPA NTEIES
gerr z€ er = BNE ETL sSTITL TRYING
;
CCEl cf 1¢ ~ZhA &%  ERAN
CoX. BRI B€LE J5R EIYCH
RLEE 7Y QEIF CLE HTZIES
@ers (¥ FCvC LLX #T.288
YLt L¥ @817 STX FRINTYE
’

REEE Z2 E1D: RTEZ



geEF 7F @elZ
@2Fz BD 0066

peFS TE QEZ7

2eLFs £€

RETA =7

guEc 7¢C
@eFF EL

glez

gi0Z TF

gie7

s1@k T

g1ec

£iEy¥

¢111 &7

2113

45

AN

34
AS

ge1ze

-

SEREL Wi
¢@EZF FINED

CIR
J Sk

JMP

MAIN LOOT

22F8F NEWED
1D&A

STAA

INC
JSR

LDX

Re. 35,336
46

FOR ELITING MEIMORY

ITTFTR
#T.EQS
ECCNTE sTUERN CIFF IF IDLk

:DTZCN

FINED ;LEAVE ELIT MODE



211:

g1z

girz2v

= © ] [S] ©
- — [ -
(] o (4%} [aV]
[N t=y 3 o

[u
L]
n

N
2135
9127
e12¢

@1ik

€13tk
g1a%

€i14r

2157

g1cs

47
ED @41z JSK
(T BS5HY LLX
I} @€z ST
¢ E€ = 824
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48

; COMMANT TISFATCHEX

; CALL HFERE WITE (ML CODL IN 2

3
Z21239F CCMCON
7F 8¢1D CLK

£4 &F ANTDA
&1 ¢F CMFA
. A 3P = BFL
4 LSLE

CMIEYT 35S0 WE WON'T TRY TC DG IT AGAIN
#5¢F ;STRIF OFF FIGH ORLER EITS

£52F ;BIGGIST CMD IS Z4A

COMETS  ;ITIEGAL ISNORE

;TWO BYTES TO AN ATIR

; AT THIS PCINT & CCNTAINS geeeXXXe

7 4312 STAA
8€ 27 LDaA
97 427 STLA
DE &Z2 LIX
EE 77 10X
€z €7 JMF
i
@12>F COMTAER
wCRD
WORD
wORD

7777 CMTLISH

3
'

XREG1+1 ;LSB OFFSET

#+SE COMTAB

Xnisl iMS® TRELEZ ADTR

XREGI

(MTLSE, X s ISP TABLE ADDE

£,%

KUEOUT,Ur,C.0H,CIRALL

=3

DOWN,C.X0H,TEIETE ,SEARCH
RUBCUT,CUIT,INSERT.,RUBOUT

= ILS® CONMTIAF

; SEEVICE ROUTINE FOR QUIT CrLD

7F @e12 QUIT:

29 RTS

CIk ETMOLE 3 RACKGROUND WILL NOTICE

¥

LA

n
]



©15E
€150

1%}

J1EL
@lE4

plec

Clete
@lER
gicl

GleEr
B17¢

17

B17<
2177
g17c
217E

@17%

m
(@)

@]
-~}

3T
g€
S
7C

7F

49

¢13B8F

=17

197
ge1k

21€EF
8¢
47

gE =

gice

[<8]
3

[N} -
= {
-
xa]

213

Re. 35,336

; SERVICE FOLR CFEN
C.CF =
LDAA FPEOM
ANDA #C.CH
BEQ EALCML
j
JSEK RLANE
IDAA 28¢1
STAE CEFLG
STAA KEYZCN
INC FCISON
COMRTS ¢ RT&
)
; SERVICE ¥CE EANL
C.YOH =
LDARA FPEOV
ANDA #0.04
BEQ BALCML
)
JSk BLANK
LDAA HSEE
STAL KEYZCN
INC FCISCN
CLR OEFIG

50

~QUSE CMT

4

}SHCwW CNMT

CFEN HOUSE

ACCFPTEL

CMD
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51 52

@182 FL Q€e€ EBRICMD: JSE rLANK
grez 7C 2Q1E INC POISON
ple€8 TF @<1i9 Clh KEYZON
¢18EF 3¢ RTS
’
]
)
i CLRRAM
)
;
i CLEARS ALL RAM FRCM @@Z2€ TC VAREND
s USED TO INIT RAFM ON STARTUP
)
918C CE @@4F CLRRAM: LTX EVARENT
Q18F &F £¢ CLEEML: LR €, X
2151 Z% DEX
@192 2¢ FE = BRNE CLREML
@194 €F 2¢ CLE 2, X ;CLEAR 3YT: ZEEC -
@19€ 2¢ RTS

-

{n



@197
2154
g1¢l
g1c:

gipl

142

Q1AL

@LA7

€lAG ¢

@lAR

LlAD
C1Ak
21E1
21BZ
1B

97

«©
-1

g7
8¢

a7

ELAS

" EGERT

FF
A4

hE

- 34

2F

FZ

A4

A€

.
3

.
?

53
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54

1/0 INITIALIZATIOCN ROUTINES

I0SET: CLA CSFA 7 5OUTING RIT=2 MEANS DDiHS
CLk CSRE
LLAA ASFF ;1 MEANS CUTEUT
STAA BUFA
LDAA #LTE ;GNE INFUT FOF CARDIN
STAA BUFB

; SET CA2 TO “MANUAL", ICW=FG, HIGE=1G

i (FOR DEALMAN)

; SET CA1 T0 REACT TC FALLING EDGE CF CCIL LDATA
1DAs 2434 ;440 FOR FOREGRCUND
SThA CSRE

; CB2 REACTS 1C TEE BISING ERGE OF FIC

i CB1 IS UNUSET
LDAA £42F
STAA CSR3B

; NOW SET INITAL VALUES

3 NO COILS SELECTEL, NO REZTLAYS CN
LUAA HSFC
STAA BUFA
LLAA §35CF
STAA BUFF

RTSZ: RTS

.
v



@1B¢
21B&
¢1BB

¢1BE

21C0
@1cc

21CE

Re. 35,336

y

; NI RIS S

H

' CARL FZAIEF

]

o s stosie o st siz sie sl e i i e Sl le e e A BOR Stk ik s ol

;i THIS SET OF RCUTINEE

; ASSEMBLES EITS IKTC 4-

T ™
A\

i ANL STOREZS TmEM CAT

2e84 CARDRLD: #S5CNT

447 STX

¥ geZzA 1DX

A )

56

S S A Ty
¢ sl 1 e BOSR MO N3 NeR SIS R e e ek B

®EpDLS THE MAGNETS,

LIT TIGITS

(&S]
by
>
[
-
fa s
L

L wWlrl A

AR ;FOINTS 4T COIL ADDRESSES

Dr 4€1 S5TX DIGPTE ;FOINTS TC FLACE TC KEEFF THE TIGITS
@1C2P CRLRDL =
;
; HERE TO FEAT THE NEXT 1 IGIT CF THE CAEL
)
i LIX LIGETR
; ; ASSUME X CCNTAINS DIGPFTE
8 gell CPX #DIGTAZ~Y JETCY AFTEE 7 TIGITS
2e g1 = ENZ CRICIT
3G RTS ;ALL DIGITS ACCUMULATED
H
cc 1¢e CRDOIT: LCAB el ;wIIIL CARRY AFTER

4 ITERATICNS

*

2iCEF BITRDL =



g1Cc
©1C3
eg1cc
£1Ct

21rL1
wlDZ
€1rs
81ile

¢ile 2

L
[ gut]

n
0

~1
«

N
(1A

13V

2e

W
m
[

t=)
m
1l

.
¥

57
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HERE TO FEAT ONZ EIT AND INCLUDT IT IN DIGIT

JSR
RCLE
INC
ECC

¥E DAVE 4

CTISCH SCAN CARE FOR BIT
;E0LI CAREY BIT INTC B
SCNFTE+1 s UTFDATE BIT INDEX LSE

BITRDI  5IF KIULGEZY FLAG 3IT CARRIED OUT

TN
"1':1(3

STCRE 1T IN EAM

ICX
STAB
INX
STX

BEA

LIGPTR

Z,X



€1LE

g1IC ¢

@.Tx
€107
@1lEQC
ClRl
Z1EC

C1E-
¢1Ef

¢LE7

Plzc
$1EA
g1xC
¢1¥0
€1FL
Q1Er
@1F2
g1iv:
€1Fz
@l¥eC

¢1

GE

Lz 4472

27

At

e1

1
+

21

3

ge

Ad

AD
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59 60

(5%

y CRDSCN: CEECKS MAGNET ZIT

; CALL %ITH INCEX I:570 CCIL A:DRrR TABLE IN SCHFTR

i SpTS CAEEY BIT ACCCHRLING TO FPESUIT

1

)
CRISCN: ITEA  kSFZ y CLEAR CCILS

ST4L EUCrR

NCE ywal? «CR COILS 70 EETTLE
NOP
NOTY
LLAA BUFA i CLR PIA EDGE LETECTOK
LEX SCNFTE FTE FOR TFIS 31T
’
TFA +DISABIE INTXRRUPTS DUE
PSHA iTC CRITICAL TIMING
FICFY
'
1A 2,X 3yGzT COIL ATDEESS FEROM FPROM
STAS RUFA y AND TUEN ON CCIL
NOF
NCF
NOP
NCE
NCP yWAIT ¥OR CQIL RISPONEE
NO¥
NCP y SET CAREY BIT ACCORDING TO
LUAA CSEa i RESPCNSE ON CRAT
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61 62
Z1F7 22 PULA ;RESTORE INTERRUPT STATUS
21¥e ¢€ TAF
E1Fs 22 F@ LZAA BSFL ; TUEN Cr¥ CCIL
21FE ©7 A4 STAF ECFA
21¥. €D SEC SNCETH €POT--3ET CAERY
21FE ¢ RTS
?
€1¥F iz CRDSC: PULLE ;RESTOPE INTERUPT STATUS
BLRE 2€ TAP
Ze@1 8€ FC 1TAA BSFZ
gz@Z o7 Al STAA BUFA
2205 «C C1C ;SOUTE SPOT--CLE CAERY
}
22@€ 3¢ RTS
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63 64

i FIND

i TPE FIN1 ROUTINE SEARCHIS THY TABLE OF ILS rCk THE IF
i STCRED IN CISLIG. IF TEE IL IS FCURD IN TEE TARBIE TEEIN

7 THE TIME ZONE FCH THAT IT IS RETUGNED IN

-

;7 EDTZCN. AISC, TH: VAFIESTr EDTETX 15 587 TO

5 FCINT TO TEL FTAST KYTs CF THY MATCEING ENTRY.

y IF TEE 1l I& NCT FCUND THEIw ZDTZON IS SET TC

7  ZERO ANL ETTETE FOINTS TC THE FIKST ENTRY TARGHR

; TEAN TER IL. I¥ THy IT IS CREATER THAN £LL TEZXZ 3ZNTRIEE

;  IN TEE T&2L® TEXZM FLTPFTZ ZA5 TED VALUZ ENDFTH.

)
Q@7 Cr g2¢4 FIND: I1DX #CMOS-C VADDRESS CF TARLE - 3
1
Cc3p BL QZ2LE TOENT: JSH INEE PNEXT FLaMENT CF TABLE
-2l DF 372 STX ELTFTEk tMaYBE TEIE IS THE ENTRY wt
SEFX
EZeF BC @Qees CPX ENCPTF i END CF TABILE
€cle 27 ¢D = BEQ NCTFQU 3 42 LT COMPAKANT NCT FOUND 1IN

TARLE
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'TIC SCOMFALY TISTIG ANT TARLI EINTEY

NT 18 L0W THiw TEY NEXT INTRY

JOTFCU W HAVE GONE TOC FAR

na

ny

m

M

n

-

(R4

1Y

<2
T
ad
3

[a%!}

158

tag

-

A
=
1
v+

<3
N
[a%)
ne
[

[\
Y
ny
N

1 GET THIRD EYTE OF ENTRY

FIFAVE CONLY TIME ZONS

vy

ot
=1
3
=)
(]
ot
.
n
a
-t
txy
’%
—
<
b
~3
(@]
Pl
ta)
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[o7]
o
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e
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M
N
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™
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~e
o
[}
[&;]
[N

s

= w
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L
-2
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67 68

i COMTIG

i CCMDIG COMPAKRZS THYZ ENIRY POINTED TC EY X
7 wWITH TE:L IL STCEXL IN TISLIG. RETURNS CARRY SET

IF THY ENTEY IS SMALIEF, ZERC SET IF THEY ARE

t=4

;7 TER SAME.
'

COMDIG: LDRA ¢4 7GET FIRST RYTE

TABLE ENTRY

CMPA CISLIG  ;COMPARE TARL® EYTE AND IT BYTE
ENZ EeTCCM  JREETUIN IF NOT EQUAIL

)
LDAA 1,2 3 SECONL EYTZ OF TAERLEZ ENTRY
CMFA LICLIGH: i CCMTARZ SECOND BYTES
BNE RETCCM

j
1TA4 2,k PIFIRD ZYT
LND 337 s 2R TIME ZONY FIEIL
IDAZ IISris+2  ;GXT TFIFD BYTE OF BISDIG

RETCGCM: ETS
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i SET?0X S&T7S THE MAS1ER CAFPL. THE KEY INM DIGTAZ
y IS STORED INTC THE LGCATICHN FOX.
'
€228 FL @2E5 SETFCX: JEF FAXARD FARCK DIGTAE INTC TISDIG
ZcE S€ 347 LDaA DISLIG 7GET FIARST RYTE OF ZISDIG
@z4g 37 peee STAL FOX $PUT INTC FIFST FYTE OF FLX
Pzel £€ 257 LLCAA LICLicG-t pEaCCHL ZICGIT
Pecst BY QEES S5TAA F0¥+1
@z4c SE 3617 LDAA DISDIG+2
Dzsh &L OF CRAA #SZF JFUT IN “F7 TIME 20K3

Be4C F7 Q024 SThA FCX+Z2

i CEKFOX

3

i CHKFQOX CHFCES ¥Cr TRE MASTER CARD TC ALLCW
i ELITING OF TFE T4Z1F CF IDS. RTTURNET THZ

;  ZERO FL&G THUZ Ir THE ID Im DIGTAE IS TEE MASTER

7 CARD, CTHERWIZZ ZiREC IS 537 TC ¥ALSE,

?
@z2¢ BT 2255 CHEFQX: <SR TAFAEL  JEBACK DIGITS INTO LISDIC
2282 CEZ ¢eez LIX #FCX
ge5¢ FL 2225 JSR CCMIIG CHECK IF LIGITS ARE THEE SAME
2etG ZE @7 = BENE CE¥EET I¥ NCT RETHEN
R2EE 22 geu4 LCAA ¥ex4z2 'CET TEIRLD DICIT 0F MASTEE
@25E S84 @F ANDA ESUY ;ITAVZ ONIY TIME ZONE
Z€¢ 81 €F CMEA #%@F~ 718 TINME ZCHE TFC
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71 72

rxd
=
rn

CaFRET:

;  SEARCH

i SELRCH SEaRCEFS FOT TEZ ID IN

i KEYTAR. IF THE IATRY FXISTS TEEN THE TIME ZONE
i 1S PUT IN TEE DISFIAY, CTFRFEWIS: ZXx0 IS FUT IN THI

i TIME ZONE DISPIAY. ELTPT® POINTS TC THT ENTRY IF IT
i IS FOUND OTFERWISE IT FOINTS TC TEE FIFST LARGER ENTRY

; OR ENLCPTR IF THEEY® IS NO IARGER ENTHY.

}
@215 SEARCH: CLE YEYZON jTREFARE FOr FACKING
I gz7l JSR FELIG ;FACY KEYTAD INTC DISDIG

g2e7 JSR FIND JFINT THEE ENTRY

291 LTAA EDTZCK GET TEE TIME ZCNE(ZESC IF INVALID)
182 STAA XEYZCHL  $TISFIAY TIME O ZONE

ATS
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73 74

[ ¢}
=
Ler)
L]
(%]

Ny

PXDIG PACKS THE LIGITS IN

-

KEYTAR INTC LISLIG TwQ IDICITS TO & BYTE.

@71 9€ 147 FKDIG: LTAL YEVTAY 35377 FIRST PYTi CF KEIVTAZ
Bz?x TL B3:LE JSE ASLA4 JSEIFT DIGIT INTO LEFT HALF OF 2YT:
gz7e 24 152 ORAA KEYTLB+1 ;CR SECOND DIGIT INTIC RIGHT RALF
CevE ©7 341 STAA DISDIG ;STORE IT £S FIRST BYTX CF LISTIS
pe7r € 1€17 LDAA KEYTAE+Zz THIRD DIGI

@e7C BD Q3rE JSEL ASlA4

@7F S5 1772 CRAA KZYTAE+Z S FOURTH JIGIT

2281 87 352 STAA CISLIG+1 ;SECOND RYTE OF 2ISDIG

4262 9€ 1872 LDAA KEYTAI+4 GPIFTE LIGIT

g28% 3D @IrE JSEK LElA4

getz CH 1972 ORAA FEYZCK 3 TiME ZONE

Bc&E ST 3€7 STAA LISVIG+2

280 3¢ RTS
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Re. 35,336
75 76

i UPEDIC

iy  UPKDIG UNFACKS TiE TIGSITS IN DISIIG INTC KEYTHE
v FOR DISTLAY.

y

UFPKDIG: LTrA LISLIG ;GET BYTE CNE CF DISDIC
JSE 18524 VYT 18T LISIT INTC BIGHT HALY
STaZ XEYTAY FIAST 3YT™: CF YEYTAE
LTAA TISTIG 3GET BYTE CYF AGEIN
ANIA H5QF iMASX LEFT TIGIT

STAR KEYTAr+1 $SEZCOND EYTE CF KEYTAR
LDaA LISTIG+1 JRYTE T#C CF DISCIC
J5SR ISk

STAA KEYTAE+Z

LTAA FISZIGH+1
ANDA E30F
STAA KZTTAE L
LLAA CISTIICGHz
JSE 1LSkA4
STAA EEYTAE+4
LLAA ZISLIG+Z
ANC2 ESOT
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77 78

y PAKARD

i PAKARD FACKS TF: DIGITS IM TIGTAF INTC DISDIG

.
)

@B GE 287 PAYARD: LTAA LIGTAE
¢2B7 BL Q3LE JSH ASLA4
2234 GA 2BZ ORAA DIGTAE~+1
@zBC ©7 347 STAA DISLIC
PBE &6 2C7 ITAL CIGTAE-2
@zC¢ EL 83EA JSR ASLA4
g2C2% SA 2L2Z ORAA DIGTAE+C
g<Cz 57 351 STAA TISDIG+1
@zC7 =t ZEZ LDAA CIGTALE+4
@zCc EL 23:¢ JSR £SLA4
$eCl 97 3ELZ STAL LISTIG~x

[N
M
(e}
23]
&)
(o]
2 ¢l
3
wn
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79 80

CELETE FEMCVES THE EHTRY FOINTEL TC BY ELTPTR F:CM

TAEIE COF VAIII I1S, ZA: TIvo ZONE IV LISFLA

(55

ASSUME: #(MOS <= ZDTFTH < 2NTPTK

DELETh: 181 ELTZCN 518 TEIS ENTRY VALID
BES NOZNT
LDX ELTFTE  CET "THIS® INTRY

DEITCP: CFX ERDTTH s ART W3 PAST LAST ENTRY
EERQ CUT yoONE
LTAA 2K +MOVE NEXT ENTRY ONTO TEIS
ENTEY
STAA Z,X
LLKA 4, X
STAA 1,X%

LTAR 3,k

STAA Z,¥
JSkK INXZ ;AL 3 TC X
BRA TFLTGE MCVE NEXT ENTRY

JEF LEXCE ;TECEEVENT X kY
STX FNIFTE JENLPTR = 2NDPTE - ¢
Clh EDTZON  jCUKRENT ENTRY IS NCT VALIR
CLE KEYZON ;ZAF TIME ZONE IN DICSFLAY
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81 82

i INSERT

i INSERT INSERTS 7ThT IL &ND TIME ZONE IN KEYTRB
7 INTC TH: TABIE.
;

INSERT.:

Z2zF2 CE 0025 ITX RE ;€ ITTRATICNS
;
Go¥FC AE 127 INSNIET: LDAA YEYTAE-1, % ;GFT DIGIT OF KFYTAF
2ZFE €1 ¢¢ CMPA 4529 ;CHY FOR GREIATER TEAN ¢
@3¢ 22 €2 = BHI INSFAT  GILLESAL DIGIT 30 AwaY
e3e2 09 DEX
Q322 Z€ F7 = BNE INSNXT
;
R:25 9€ 191 LDAA KEYZCN  ;GRT TIME JCNE
2327 51 @& CMEA w368 yILLAGAL?
@2esy 2z 59 = BH1 INSFAT 560 AwAY
93¢E 70 0219 TST KEYZON ILIZGAL TIMF ZONE
2eds 27 B4 = BEG INSFAI ;IF SC GC AWAY
;
@31 TL gz71 JSE PEDIG FACY KIYTAZ INTO RISDIG
31% BT @227 JSE FINI JSTE I ENTRY IN TEBLE
221 7T Q033 TST EDTZON ; CHECK 2ONE
@31c 2€ 25 = BNE HAVSPA ;1ITS ALESALY THERE
31t FE 00¢5 LDX ENLPTE  GET PCINTZR TC FAST IAST EINTEY
2215 ¢C 322 CPX ENIMEN  JAFY 2% FAST ENI OF MEMOARY

CVERFI

®
(&)
n
~
Ny
-~
“»
m
H
3
<2}
O



> 2t} Ny 0O
m 5 ~2 e}

S
V]

2€

7C

¢l
24

gees

83

clT1:

; FERE

Re. 35,336
84

or¥ SUTTETE S JARRE We Ul TC CUREENT BNTELY

LEXZ sDECREMENT X BY &

@,X sMCOVE THEIS ENTXY IZOWK BY CONE

INSTOF  jMOVE KEXT SNTRY

10X INLFTF 5 INCEEMEINT ENDITR BY &
INX3

INLPTER

JSFE SDTIN PREAD KEYTAR INTU TARLE
EEYZON  7GeT TIM: ZONE FECKH DIFLAY

ELTZ2Cxn 3y RUT IT IN ZDTZON

TC FLASH TES DISFTAY CIE
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85 86

2357 7E @Z(C J+r EIT0UT  RESTORL TISPLAY AnD RETUR
'
0=Ba BT gLZE CVERFL: Jir LaNE RLANK LISVIAY
@ESL 7F €¢.9 CLRE KEYZON  joFRC THEF TISFLAY TIME QMK
g36¢ 7C QC1E INC PCISON
RIEZ Z& RTS
y
0o€4 7F @229 INSFATL: CL= FUTZCN s IIIEGAT ENTRY
23€7 7F 0219 CLRk KEYZOM  ZAF TIME 7CNE IN DISFLATY
€3Er ZE RTS
]
y UP
'

;  UP MOVEs EITPIF UF TC THE THEVICUS ENTRY.
: IF THE FCINTEE IS ALEEALY AT TEE FIEST ENTRY

: OF THE TAELE IT IS NOT MOVED.

@:€E DE 377 UF 1DX FLTITE  :GET CURRENT ENTRY
RIEL &C €27 CFX ALMOES JARE W% AT THE FIRST ENTEHY
@37¢ <7 €C = BEGQ RETUF ;17 S0 Tr:Z RETURRN

@u7z BL ©@3:z2 JSE TEXS ;ELST DECEEMENT X BY 3
@37 TF 372 STX EZTPTE  EDTPTR = ELTPTR - €

77 BT g&CC JSK ELTOUT  SFUT ENTsY INTC TI:ElAY
Q374 S€ 192 LDAE FEYZCN  3GET TIME ZONE

g37Cc @7 3¢L STAA EDTZON  LEAVE IN ¥DTZON

¢i7E 29 FEETUP: ETS
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;

y  LOwN

)

7 20N

i

DOWN:
CPX
ZEQ
TST
BEQ
JSh

ZERZION:

BEC

wn
3
o

JSR

LTAE

STAA

FZTDWNh:

MCVES

LLX

Re. 35,336

ENTFTE  JTAST

EETIWER G0 AWA

ELTZCON I8 CF¥
IX¥RZCh  SUSE TXIE
INKZ

CPX FNLETR
RETT ;GO AWAY
EDTFTF SAVE AS
ELT0CT  JFUT CQUT

KEIYZCHN  GGET TIME

ELTZON

1

RTS

;60 TO NEBXT

ket
[#)]

s FUT IT

88

ENTZY.

THE TAELE

gl

L

INTRY

ELTETR

HE

[0

FNTRY TEGRL
TINTRY
T LAST FNTr

ELTPTH

-
N

NOTSING.

;IT PCINTER

NQW?2

ON DISPLAY

OF DISPLAY




89

;i CLRALL

;  CLRALL

>
]

1472 CLRALL:

152 ORAA
1€2 ORAA
172 CRAA
187 CrAA
187 ORAA
er = BNX
eeCE J Sk
)
n ge¢? DOCLR:

gees STX

- 3712 STX
BL3s CIR
CLRRET:

Re.

LIRE

KEYTAR+1

]

YT

5s]
1AY]

ts

K
KEY

=1
—3

A+

[N

KEYTAE4 S
KEYZON
CIRRZT

FI AN

LIX
ENDFTR

35,336
9

'He ENTIWE TEEIER CGF VALILZ IDS

VEYTAD  3Gui FIRST BEYTX OF

jCROIN SECCWD XYTE

717 DISFLLY NOT ALL ZEZ0 GO

yRLANE DISFIAY

sCMCS 3 G+7 START OF TABLE

sMAXE IT IND OF TA:ZLE

;LS50 CURRENT ENTRY
;TEIS INTFY ILLEGAL

DISFIAY

EwaY
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91 92

; ELTIN R®ALS THEEZ LDISPLAY IN XEYTAB INTC TEE ZHTRY

3  POINTET TC BY ZITFTR.

@ZBA BD €271 EDTIN: JSE FXTIG yPECK THEE DICITS INTC LISDIG
B3ErL Lt 371 LTX ETTPTE  ;uBT POINTAR TO ENTRY
e3EF St 341 LLAA DISDIG CRAER FIKST BYTS OF IDISDIG
2&C1 27 @e STAA 0,X FUY IT INTC TABLS
goCe GF 351 LLAA LISCIG-1
¢3cc A7 €1 STAA 1,%
goCy 26 367 1DAA LISLIG+2
gaCS A7 Rz STAA 2,X
e3Cr 29 RTS
'
)
i EDIOUT
}
; EDTOUT FUTS TEE ENTRY POINTELD TO 3Y EDTPTE
y QUT ONTO TZE LISILAY.
;
@3CC LT 37Z EDTOUT: LLX EITFTE $GET POINTER 10 ENTRY
B3CL A€ @€7C LDAA 2,X ;GET FIEST BYTE CF ENTRY
@30y 87 34L STAR DISCIC sPUT IT INTQ FIRST FYTE CF LISTIG
¢clz A€ 21 LL&R 1,X
Ww3D4 97 357 STARA 2158161
poLt AE 22 LTAA < K
B3Le o7 3€2 STARA LISDIG+zZ
23Ds RD E2ED JSR UFXDIG  3UNFACK DISDIG INTC TEZ LISPLaY
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POUTINEFES

INX
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DEX
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ASLEA
ASLA
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1SRA
LSEA

LShA
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Re. 35,336
95 9%

i oOSUM

i DOSUM RITUARNS 7THi CHECYX SUM CF IM0OS MEMOERY FRCHM
; LOCATION #SUM-L TC LOCATICN ENIVMEM IN ACCS A ANT =
;***********#***

. @eez Dosyr: 1rx ACSLNM+Z  3FIRST ATTRESE FOR CHECK SUNM

CLRA
CIER
ee ICCP1L: ADTE 2,k s ADD BYTE TIC E

z¢ ADCA @ ;ADD CAREY CUT TO 4

INX yGC TC NEXT BYTX
322 CPx ENIMEN JFAST IND C¢ MEMORYY

COMA ; COMPIEMENT ZESULT
CCME

RTS
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97 98

:  CHFSUM COMPARTS THE CHECE SUM QF MEMORY TO THE
i VAULES STCEFL IN LCCATICONS SUM AKND UM + 1. IF
i THE SUM IS TITFEEENT CARRY IS SET TO 1 ELSE

; CARRY IS ZfEC.

2<«¢1 BD @2Fe CEKSUM: JSH ICSlM ;osT CHEKSUM OF CMOE MEMCER
P<04 E1 27¢L CMFA SUM ;CEECK FIRST BYTE
2427 22 @7 = BNE CEXEEZ ;TCOC EAL
2425 F1 @¢el CVMPE SUM+1 ;SECCNL FYTZ
220 2€ €2 = BENE CEEErRE
2428 2C CIC JCARRY = ¢ MEANS OF
g42F 3¢ RTS
;
g41¢ @L CHKERR: SEC ;CARRY = 1 MEANS FAII
@411 3¢ RTS
’
;  SETSUM
3
; SETSUNM FUTS THE CEECK SUM CF MEIMORY INTC
i LOCATICNS SUM AND SUM + 1
;
g412 3L ¢ir@ SETSUM: JSE BCSUM ;GET CHECK SUM OF MEMCRY
241t B7 €4l STAA StM ;STCRE FIRST RYTER

R&le F7 BRUl STAER SOM+1 y SECOND TOO
041> 29 RTS
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99 100

1
;o BOUTINE TO SEF IV SVE COLE IN DIGTAR 1T 0K

i RETUBNS =1 IF Cx

241CF CEASYE = #
21 &7 (S LLAA S.SYE
Yal: £4 ¢F ENTE BSCF
g4zg ¢l ZéZ CMPA LIGTAE+E
G4cc Z€ 2L = INE SYSEET SEAD NELWS
; NCW FOR FIGHER IIGIT
4424 GE CD LDAA 5.8%%
04z€ 44 LSEA
Raz? 44 LSRA
Cact 44 LSEA
BacS 44 LSRA
g4ch 1 2F1Z CMPA CIGTAEE
g4zl ZE SYSRET RTE
; FRTL CHECKS TC fEx I¥ TEIS CARD IS THE SAME
; AS THEE LAST ONE. IF IT IS NCT (ANLC IT EAS &
i SYSTEM CODE) THEN WT STCORE THIS AS THE NZW
; COMPARANLI AND CLEAR TEE CCUNT OF EaRCR TRIES
M
242DP FRTL =
gazl 3D B4iC JSE CHESYS
Z2e3f 2£ £C = ENE FRTS y EAT 5YS COTZE
;
@432 CI ¢L@5 1DX #5¢E6QE  FIVE TISS IN RTLFRUF
435 A€ 267 FiTLL: ILDAA LIGTAB-1,X
2437 £1 391 CvPA RTLEUF~1,X
2435 2fF @& = BENE NEWXRT
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CURESS

NOLUE:

.
Y

“WFRT:

!
Nx

=3
o
.

o
]

STRA
TEX

BENE

ZCUTINE TC

TRIGGERS RELAY IF

1DAa

=z

P

b3

ANDA

1d

=

0

LDEA &
IDX §

STX Iy

A

lau]

(@]

23]

3

Re. 35,336

CHECX TURESS

SET

—
[
3
I
1
lan]
—t

t
o]

4

<2
(0]
[f2]

,CNTF

(]

TIGTAr-1,%

RLAC

102

CCMELAIN
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103

'

?

;7 BOUTINE TC CHEC: IIZX PASCWORD
v REITURNS WITE CAFFY = 1 IF (¥

+ CARKY = 2 IF FALD

:

i CALLS MIX T0 RECLICULATE

3 ASSUMES CARED IMACE IN ZIGDLE

COMEINATION

104

SWCHD

;  AND PASSWCAL IN XEYTAS
;
; MIXPTR IS 2 CRLCULATED INTEX INTO IICTAE
; COMBX IS 2N INDEX INTO MASTEP
i WE PEOCYSS TEF TIGITS OF TI'Z PAS
;
COMBIN =
JSE MIX STArLE CF TIGIT
CIR MIXFTR jMSB OF YRIC
12X % PFIEST DIGIT OF
COMBIL: LLiE  MASTER,X
STX CCNEY

MIXETE~L

MIXTTE

FUNCTICN

IN CRIZEK

t=1
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105 106

s NCW % INLDICATES WzICE DIGIT CF HIS
s CARD FORMS TEIC CLIGIT O IEE FASSUWORT

g4a7¢ AE Z2A LDAA CIGTAL,X
@47z Lz 487 ICX COMEX
474 A1 141 CMFA ERYTAE,X
g47c 26 & = 3NE CCMEAT
gs7E CE INX
gene EC Q2E3 CPX #3
P47C 2€ EA = BNE CCMEL
@47k 2L SEC
ga7F Y RTS

’
o4&l «C COMBAL cLC
getl 3¢ RTS

-



Re. 35,336
107 108

SUBRCUTINE TC FPEFFATE COMFARAND

TARLE FCR ILEK FZESCNAL CCD:Z

3

TEEY ILIIX CQLF IS ¢ TIGITS TEYEN FROM THdi CARDHOQIDER'S

5 DIGIT CCTE IN &N ARBITRARY CRDZE

SC wE FAVE ALL CCMBIMATICNS CF FIVE THINGS
TAKEIN FOUR AT & TINMZ

>>>128<<L

SPECIFY WEICH OF THE ¥IVE IS MISSING (2 BITS)
>oo24< <K

SPECIFY WHICE CF TEZI FOUR APFFARS FIRST (2 BITS)

> E<LK

SFECIFY “WHICE CCMES NFXT (2 ZITS)

>>22<<KK
TAXE THE REVMAINING TWC IN OxIER, OR REVERSED (1 FIT;

EIT MEANINGS:

TTEE PERM/CUME SWITCH EAS F¥OUR FIELLS,
IN THIS FOEVM: (MMMFRSSY )

WHERE MMM OINLICATES WHICE I8 MISSING

F¥...WHICH CCMES FIRST

(9]

S...WHICE CCMEIS SZ(CONL

¥...=1 IF L2ST SLCULT ¥ FLIFPXI
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109 110

) NP PR P P P P &~ 24 wle sl Neoabs als Aty afs abe whooai toude N WPt ba s 1 hs obs ode wlg e YPratn we Lo at, ol
,ﬁwmm:wk%4¢*4¢un»m¢m¢¢b¢4m¢¢¢%¢m$¢m$»¢»mw

;:$$$****x$*$**$***x$******$$$**$***********##**

AIL TASKS WEICH HEQUIRE TIME DELAYS AND ALL
PARAMETEES XECQUIRINGC CCONTINUCUS MCNITCGRING
ARE BANDLED BY TEIS SET OF ROUTINES.

STECIFICALLY, TEIS MCDULE HANILES THE

FOLLOWING TASKE:

DCCE OFEN FUSEBUTTON MCNITCRING
RELAY ACTIVATICHx SEZQUENCED
RELAY CLOSUEES AFTER TIME LEIAY
DEAT MAN SET

CARD ELGE LETECT

"
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111 112

e
va
Cq\

TITLE

s DEFINE MOLULE STARTING ADIDRECS

geece FSZCT

;
geee 75 0¢dC JMP RTC
ged: 7L Qrt4 JMF CEEN
oRLe 7L 21E5 JMF BLANK

2uoc 7E @15B JMT z1YON
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113 114

3
H
’ =73
3
?

i TEIS IS THr MAIN SEEVICE EOUTINZ FOR THE FiAL

3 TIME CLOCE INTERRURTE. A FISING EIGF C* ~7E CICCK

8

i FORCES &N IS0 INTERRUPT wIICH VECTCES TC =10,

i RTC IN TUEN CAILS STREQUTINES TC EXECUTF °rkE

YARIGCUS TASYS THAT NEED SERVICING ONE &7 & TIME.
;
;
@7eCE FTC =
2eeC S€ 5¥Z LTAL VEKENT
¢Ler Z€ FE = BNE G $STAHCK CVERFLOWT?7?
;
gele GE A€ LDAA BUFR sCLR INTZRRUFT AT FIR
Gcle 8 1€ LLRk 5573 sETSTT PIA DDRS
¢e1s €7 AT STA A CSFA
2ele 56 @) LIAA 5528
Lol 7 A7 STAA CSEE
¢G1: &€ FF LiAA £ 5TF
Qe1C €7 At STHA FUEA
¢c1b BE FE LohA #3F3
2L $7 A4S STAR FUFE
g2z g€ IC LLAR #5038 i SET DIAD MAN HIGH
¢eza ©7 E3 STAK CSE#
¢gze £€ 2% LLDEE HSTE

&
=
%
(23]
\\4

te.
~1
£y
-
=
e =3
2
1
o
ted
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115 116
]
BL ¢174 J SK XKTYSTH 3SCAN ¥EYBD
RL 2¢2A JSE CRTELG  5CHY FCR CKRD IN
BT «¢ES < SE MUK sTENT THEE DISPLAY IF NERIFD
EL 222 JSh ALT ;4K DCOR CPFN FUSEBUTTON
RL «2E1 J SR CNTIN ; COUNT DOWN SERVICE TIMEERS
}
Sk RTI JREETURN TO BACKGROUND TASH
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117 118

iy  CRLELG

i CHECKS IOE CARKD, SETS CEDFLG ACCORDINGLY

;¢ NC CAKI
i NN (1<NN<«=2¢; CART IN, EUT BCUNCING
y 2l CexD IN, MCT YET FROCESSED

I IN, ALREATY PRCCESSEL

6}
(=

3
BE
=3

¢ZZAP CzLELG =
Re3s £F 17 LTAA ELFOIE ;ARE WEZ ELITINGY
Be2l 2¢€ Zh = BNE CFILDN yTESs IGNORE CARDS
gel3lr ¢€ 1117 ITaA CRIFLG

]
5]
it

=4
-
s
[92]
—t
=

@vdy z€ 11
; HERE IF TH= CARL WAS NCI IN LAST TIME

Cydz ©€ A6 TLEA FUFE

Pe4as B84 (1 ANDA #3521

egde 2% Zv = BEC CEZDA

24k EBE ¢ ITAR #SZQ

@uahr =7 1112 STAR CETFLG  FUT LEEQUNCF CNT INTO CRITIG
)

224C 7% ¢vi3s CIlk KEYCNT FIDFK ENTRY START CVER

¢cd4t 7F relC CIk PUFESF STLURESS MUST % AFTER CARDT IN

Lefz 2% RTS
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Re. 35,336
120

;5 ETDITOR ILISFLAY MULTIPLRXER

; C&LL EEFL CNCz & TICK TC CFANGE THE LIS

; TEIS ROUTINE IS EIGHLY NON~EFENTRANT

i INDEED,

rLrY

IT CUTFUTS & DIFFERENT DIGIT EACH

iy TIME IT IS CALIEL.

FDMCDr  ;SEQUID TEE IISFILY BE LITY

CATLIN i 3 NC

MURFTP+1

MUXTME

MUXIME

y & CCNTAIRS [IGIT=

; NOW GRT L[ATA FCE THIS TIGIT

IDEA
ANLE
izX

Orih
STL4

STAE

DEX

PX

(9]

o [l
3y
S pa

posl
3
(2]

MUXETE

EEYTAE, S

RUEL
FUFE

Al jTEX DCESN'T SIT FLAGS
+5

#écees

FUXFIR

NICZIY!
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-

APE

-~

;  CYECKS DOC: CPEN FUSHBUTTON. CLUSES LCOR CFEN
i SEQUENCE WEEN CLCSURE it TFTFCTEL IF PUSHU=R'S

: FINGES FAS RIGHT SYSTEM COI:Z

ety GE 50U EPE LLAA FPRCM ;C¥VX FOR AS CFTICH
pelc BE 2V ANDA #C RS
bec4d 27 14 = BigQ AFRL
i
gec€ 9f 1¢Z LTAA AFBFLG IGNCRE SWITSE IF
£ece 2 €D = BNL APX ; ALREADY SERVICET
2eCL GE€ C3 ILAL S.XXX ;OPEN DOOR IF SWITCH
P2eC E4 &C ANDA #L.AS ;IS PUSEED
CLEE 2€ 1¢ = BNE RETT
gehZ BT €¢iF4 J Sk CrzN
Zuhd 7C 2212 INC APEFLG jFLAG AS SERVICED
CELE 3% TS
;
CeA7? 26 CCZ APX: LDAA S.XXX i CLR FLAG WHEN SWITCE
gCAS S4 B¢ ANEZ £X.AS ;1S REIEASED
QUAE 27 24 = 5EC APEL
Zebl Tr 2Lle CIE LPEFLG

ZG¢EC C€ EFED: 575
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y  CNTDN

124

y EVERY TASKL INVCLVING #& TIME DEZLAY EAS A

v CCUNTER PSSCCIATEL WITE IT. THZSE TWC EYTE

+ CCUNTERS ARE LCALEL wITH

A NUMBTF TO ACTIVATE

s TEEM. EACE COUNTER THEN INCREMENTS CN EACE

s CLOCK TICK UNTIL IT OVERFICWS, AT WEICE TIME

i A CCOMPLETICN RQUTINF iS CAILED TC TAKE TEEX

+ APFRCPRIATE ACTICN.

i 10U

SEQUIL ALSC EE AWARE TFAT EACE

j
v COMFLETION XQUTINK IS CALLED WITE A VAIUZX IN AC A

; IQUEL TC 2°N WHIEF N IS TEE VECTCPR SIOT NUMEER

y OF THAT RCUTINE.

y THIS MAKES ¥OF SIMFLIFIED RLYCKFF CAILS

CNTIDN: LI:X £32082
LTAA #s5¢1

3

CNTLDNI: TS1 ChTRE, X
REd CANTDNG ;JNLESS
INC CNTEE+1,X
ENE CHTLANS
e CHTES X
ENE CNTDNS

+ SST LOOP INTDICFS

yCIOCX EACE COUNTEPR
ITS ALEEADY

+ ZERC
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3
Celez &% PSHA
gecs Lr 4¢? EIp XnEGY ;17 COUXNTER OVERELOWS
gect = T IDRA #MSET CSERV iTC ZEROD, CALL ASSOCIFTED
geCv <7 422 STAE LREGY ;SERVICE ECUTINZ
@eCs Tr 4UZ LLX X3EGE
geCt L: 1% LLX IS® SERV,X
@ell Sk EULA
geCe 2¢€ TSEA
2LCE ED ZK JSE U ¢
PeD1 4F CILRA
@ele 7 422 STAR XLEGE
ge¢r4 DE 4¢72 1LX XRZG2
geTt Sk& TUlA
3
gerL? o CHNTDNS ¢ INZ ; INCREMENT 1CCF INDICES
gelte ¢t INX $120F UNTII ALL CNTIEFE SERVICED
2elLe 4t ASLA ; SHIFT RIT TC NEXT FLACE
gulh £C @€l CeX #NCNTRS

QLT 2¢ L7 = BENE CNTINL
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i TEI1S5 RQUTINZ IS CALLED wzHZN

11
4

; TEE EDITCR EAS DCKE KOTHING FCR &4 WHCLE MINJTE

[

; SC wr LEAVE EIIT MCLE

;
Z0FCE EDEND -
CeFi¢ 7F ¢1% Lz ELMCLE
CLFL 3¢ RTS
;
i OFEN
;
;
; STEETS IOCT OFEN SEGQUENCE.
: TURNS CN ELARM SHUNT, %AKES UP GOON T0 TUEN
i ON GO FELAY AFTER 5% MIITISECOND DELAY.
;
QuF< ©( 27 CEuh: ITAf LPRCY  JCHECE “AS’ OFTION,LEAVS
QCFc 84 22 ANTE £C.AS  jRILAY GFF UNIESS IN
gUFE 27 PE = EEC CEENS
;
AT AT TLik £5.4S  JTURN ON “AS” RILAY
Z¢FC PD P1ER J8% Z1YCN
;
ZeFF BD 71¢f CIENS: JSE NOTIME  ;TURN OFF CONFIICTING TIM
ii¢z CI PFFEQ LT} #T.5CNMS WAYE UP GOON IN 52 MS
¢ief LY ez §73 OFCMTE
;
¢127 ¢ SEFND: RIS
Z1C7P ETS2 = CEEND

Fxd
)
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;  TUEN OW GO RELAY
; TNA3LT KITHER GOCFF CXH GXCFF TO

;  TUEN IT OFF LETEER

s "COME IN, TAILCE. HTRE YCOU MAY ROAST YQUR GOCSE.

2170¢ BE€ & GO0M ITAA £F.5C  3ACTIVATE RZEIAY
210x BI 21°F JSR RIYCN
;
glel CF @022 ID: £GCCNTE ;3ET DEIRY ACORLING
11 C€ ¢t LLDeA §.YTI ;70 VTD SWITCHES IF
gliz =4 Q! ANLA ESLT ;UTS NCT 2TRC
9114 27 24 = EB XS SJCONZ
211¢ RL 217¢ JSF CeLCT
211¢ ¢ ATS
;
2114 B€ F SO0NX: LTAA ESFY ; WHEIN VTL IS ZEZC,
11C ¢7 ¢4l STAL GXCNTE EINABLT KOUTINE 1IC
211: €7 (2 STAHA GYCNTE+1 ;CLOSE 50 KELAY A5 SOON
; ;L3 CARD IS REMOVEL
gize 3¢ TCONT: RTS

.
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; "1 FTRAY YOU, FEVEMEER THE PCORTER'

-3

; WEEM ‘607 RELAY TIMES 0UT, wE MUST XEEF

7 THS A4S ETLAY CLCSED AWHILE IONGER

; TIME SPEECIFIRD FY ThE AS/DOD SWITCHZE

’
g1z1 €€ % GOCF?: LI AL #5.G0
2122 FL 2182 < Sk RIVOFY  ;CLOSE “GC° KELAY
;
g1-€ @ ILLAaA S.AS ;EFAD AS/LOD SWITCh:zS
gize 44 LSEA
€12z 44 LSEA
Cicrn 44 _ShHA
212F 44 ISEEA
@1zC ¢C INCA 7AS=2 MEZANS SHCRTEST TIMZE
01z 4E ASTA
'

; AT THEIS BCINT, AC CCNTAINS 22ZCXXXXC

12 Cn <¢uv A 10X eASCNTR ;ICEL “AS” COUNTER
€171 pT gic? J SR CAICT ; ACCORDING TC SWITCYES
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; CEECKS 1F (AT STIII IN SICT.
;7 IF NCT, TISAPITS GO IMMEDIATELY

; IF SC, wAKES ITSFIF UF ON NEXT CLOCY.

i "I°TL T&VII FOTTER IT KO IONGER'

’
Z1.%F GXOrF =
13- ©€ At LLAA BUFE ; CFECK FCR CARPD
i27 £& L ANTA HEL
212z 22 ¢¢ = ENZ STIIL

7 KEEP IT ON IF A.S. BUTTON IS PUCHED

gl1zze ¢ C:o 1DAR S.XXX
@121 4 &l ANLA #HY LS
E13F =27 ¢ = BEQ STILL
i GO CLGSZ GO AND TEEN AS REIAYS

2141 7F @1c1 JME GCCFF

; FTER IF WE WANT TC STAY OFEN

gi44 5F It STIIL LR ESTF i 4AYE MZ UP A
gilee ©7 4l STAaL GXCNTRE  FNEXT CICCK TICK
¢14t 7 271 STAR CYCNTERA1

)
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7 NOTIMIT TURANS OFF A WHCLE SLEW OF COUNTERS
i CALL HERE WEEN YCU START & "GC SEQUENCE’

; S0 TEAT YOUK FREDECESSCHS CANNOT INTERFERE wITE YOU

.
’

€il4p CE €7@@ NOTIME: LILX £0
€14z DF 242 STX ESCNTR
¢l8e¢ 1¥ ¢=z7 STX GOCNTE
@1%z LY ez STX QFCNTF
g15¢ 2¢ FTS

;7 EIYOFF

CLOSES TEE FEIAY INDICATEL

oy
[am]
]
O
=%

=

} EY MASKE (E.G. ¢€@) IN AC &

€1SSF FLYCTEE = >
2152 42 CCMA
g15¢ << At AKTA BUFE
glte g7 At STLA RUFE
i
2igt 3% RIS

5 RIYCN ;TURNS CH & REIAY

; ;31T MASE E.G. $52 IN AC A
¢15FF RLYON = g
G135k S Ac ORAL  BUFE
Q151 €7 ke STaA BUFE
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i CALCULATE TIME® CONSTANT FROM VALUE
; IN ACCUM 4. ACCUM & CONTAINS TIME IN SECONDS,

;7 X FOINTE TC TIMEK.

gied £F & CAICT: Cl= g,x iACCUMJUTATE TIMER CCNST.
@lfFz €F 21 CIR 1,% ;IN YREGZ
;
;
¢ifsa TE 21 CELCTL: LTAS 1,% P SUBTRACT ORE SFECOND
g1sc Cg 20 SULE 21SB (-T.218) jEACH TIME TERU 1COR
Rlez 27 €1 STAE 1,X
21€2 Te g7 LDAF €. X
2120 Cz 2+ SECE #MSE (-T.£21%) ; ¥SB
g1ex E7 ¢ STRE Z,X
?
17¢ <A DLCA ;30 TERU IQOF UNTIL
217 28 Fl o= TNy CALCT JACCUM B CCUNTSZ OUT
'
)
¢ive 3t RTC JRETIRN WITE TIMER

; ;CCNET . IN X
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; MAIN KEYECAFL SEFEVICE ENTEY,
; CALI PEFE AT ETC TC CHECK XEYEBOART

i CCANTINUAILY SEOVES NEW KEYS INTO XEYTAP

; CALLS TEBCUNCE AND STASE ETC..

2174t ¥EYSEX =
€174 BT €lvx < SE LT yWHAT EAS REEN PUSHED?Y
€177 4T TSTA y F¥ MEANS NCTHING
217z <F @7 = BMI NCKEY
217: FL 2122 JST STAEH yPUT INTO MEMORY
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i RETUENE EF 17 MO KNEW REYS TEIS TINE

+ UFES SUEE XEYSCAN

217z BD €llua JS8R EEYSON 02T NEW XEY IN B

glel ©f z.2 IDAR CILEEY

2130 T7 =i 2 STAT CLLEEY i SAVE THIS # TOF NEZT TIME
: 7A CONTAINS ONLY COFY CF CLZ ONE

€1 11 CBA

glee z7 27 = BES OLIIE

y HIEZ IF k= SZE KLY FOR FIRST TIME

glee P Fol? Clk KZYRLG
Cl1EP B€ Fi LLCAR #$FF JCON“T ASSIMILATE UNTIL LATER
elel I¢ RTS

7 “ZRL IF SEEZN AT TEAST ONCE TERGRE

gier T€ 1¥. OLZIZ: ITAE ¥IVILa
¢lce Z7 gl o= BEC GCOLIT

¢1¢e gf ¥¥ ITEA #5FF
e1¢c 2 2TE
y
€1¢Z 7E Q¥1EF GCCDIE: IXC KZYrLls yNC LONGEE VIBGIN
g1ee Z¢ TIS TEEY & IN AC A STILL

“s
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NUrv, STCRES IT INTC

|4

RESS, SETS IURESK FLA

; CATLED wITH CEAR IN £C A
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[¥95]
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txd

STEA

FT34:

- 32
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05 TEF SFECIAL CVECYET

#50F

SURYEY

CMLKEY 51€ ANT UF

}TURES

IF IT IS & FLAIN NUMZER

FOISCN

FLANE tFIRST ChhR AF
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HARACTER

ARET CMLE

% THERE IS =CCM
KIZYCONT
HSEE
RTS< ;TISPLAY &4LREALY FULL

DISPLARY
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+ d2ZRE 70 FIANE QOUT THZ WHOLY DISPLAY

; ERUMPS X ANLD L

¢1:8F BLANK =
C1k: L€ 4f LDAR FUFE
Q1E7 CA €% CHRAFR ESEE
€1BG D7 Af STAER EU:?

;
21k CE @ryF LLX FSEFLT
21%r TF 1412 STX KIYTAE
@1Ce IF 1672 STX KEYTAT+Z
21Cz LF 127 STY KEYTAE~4
2104 7F Q.18 CLR KIYCONT
¢1C7 TF ¢v1E Clk PCISON
21CE G ETS

;

¢1C3F LURKZEY =
@12 S7 1C1 STAA IURES?H sMAKE FLAG NON-ZERQ
g1cr 3¢ RTS

;

; HERE WEEN WE SRE £ CMD X&Y
1CL U7 177 C(MDEEY: STAA CMDBYT
2102 7{ ¢v1E INC POISON
21T: “¢ RTS
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i KEYSCAN

3

EIIS WHAT XEY IS LOWN
i ANSWEER IS IN AC &

¢ THEOUGE $2A DESIGNATES KxY

~a

i 512 TERCUGE $12 LESIGNATES SHIFTEL CCNTECL K1Y

» FE MEANS NC KEYS FUSEED
3
KEYSCN =
CIEL iSTART WITH KRY ¢
]
; DETERMINE WEAT ECW THE ¥iY IS5 IN
?
1DeA EOwWe
CCMa
ANLCA £3F( yUKRUSED BITS
ENZ SCTIT
ADDE a4 s NEXT RCW STARTIS WwWITH
)
LLAF ACwé=1
CCMA
ANT'A £#$12
ENE GCTIT
ALLE H4
;
LZAA RCW2+Z
COMA
i ANDA 5SFE
ENDA #i7y s TRASH RIT FECM SEIERT
BN GOTIT

YIYy 4
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Cl1ER (€ W 1 DAY )
¢i¥Fe 24 R
)

i NCGw TO LaTEEMINE ®FICE CF THE FOUR CCLUMNE 17 IS
i AT TEIS ®CINT, E CCKTAINS &, 4, On E
; AND & CONTAINS A “ONE-OF=-FCURE” COLE IN TEZ MEP'S

i TEZ CCLE FCE FEY @ IS 127 «%¥Y 1 IS <@, ETC.

3
ELFLE GOTIT = 3
E1F1 44 18R :
Cl¥z <4 IOKA
E1FE <4 LoEA

LSKA

(=Y
-
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i NOW CODE IS THEZ TEEZ FCUR LSB'S

¢lrt 44 YIYSI: I1SRA FUT & BIT INTC CARERY
FLAG

21Fe 2- ¢ = ECS CONZEY 3IF & ONE, THEN WE'RE TFFCUCH

gi¥re =C INCE iNCFE...GO TC NEXT EIT

172 Zi Fr o= BRA KEYSI i LOOP UNTIL FIND ONF

3y NCTZ TEAT WE ARE GUARANTEEID THRAT AC IS NON-ZFR0!'!Y
;3 ETRE WITE NUMERIC IN AC B

3 SEE IF SEI¥T KEEY IS PFUSFED

QiFc 7D @inZ TSI FCwWe+Z
@lEL X ¥Z = BMI H+q {SEIT IF NOT PUSREEEL
Cedv, TR 15 OFAT #31¢ FADT IN CEIFT RIT
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What is claimed is:
1. A security access system, comprising:

a central processor, comprising:
a programmable memory storing data specifying per-
sonnel access at plural remote terminals; and
means for communicating with said plural remote
terminals; and
plural remote terminals connected by said communicating
means with said central processor, each comprising:
a programmable memory within said terminal storing
data specifying personnel access for said remote
terminal; and
means within said terminal for providing selective,
programmable access at n remote location in
response to either said central processor memory
data or said remote terminal memory data.
2. A security access system, as defined in claim 1, wherein
said remote terminal additionally comprises:
means for programming said memory for storing different
personnel access data in an ordered stack comprising:
means for deleting individual access data from said
stack;
means for compressing said stack whenever said stack
comprises memory locations from which access data
has been deleted; and
means for maintaining the order of said stack.
3. A security access system, as defined in claim 1, wherein
said remote terminal additionally comprises:

means for storing data specifying times of day for access
for said same personnel; and

means for comparing said stored time of day data with
real time to provide selective access.

4. A security access system, as defined in claim 3, wherein
said means storing time of day access data is programmable.

5. A security access system, as defined in claim 4, wherein
said comparing means comprises plural realtime clocks,
each of which is independently setable to provide access at
different times of day.

6. A security access system, as defined in claim 1, wherein
said remote terminal means for providing access at a remote
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location in response to either said central processor memory
data or said remote terminal memory data comprises means
for determining the integrity of communication lines with
said central processor and for providing access in response
10 said remote terminal memory data if said communication
lines are faulty.

7. A security access system, as defined in claim 1, wherein
said remote terminal additionally comprises:

keyboard means;

means connecting said keyboard means to program said

memory; and

means connected to said keyboard means and said

memory for providing selective access at said remote
location in response to data entered on said keyboard
means by personnel requesting access.

8. A security access system, as defined in claim 7, wherein
said data entered on said keyboard means for providing
access is a predetermined permutation and combination of
data stored in said memory.

9. A security access system, as defined in claim 1, wherein
at least one of said remote terminals is a unit comprising
said programmable memory and said means for providing
selective, programmable access.

10. A security access system, as defined in claim 1,
wherein at least one of said remote terminals also includes
a card reader.

11. A security access system, as defined in claim I,
wherein at least one of said remote terminals additionally
comprises means responsive to magnetically coded indicia
on a card for reading and storing an identification number
peculiar to the holder of said card.

12. A security access system, as defined in claim 10 or 11,
wherein at least one of said remote terminals is a unit.

13. A security access system, as defined in claim I,
wherein at least one of said remote terminals additionally
comprises a door access control.

14. A security access system as defined in claim 1, wherein
at least one of said remote terminals additionally comprises
a keyboard.



