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METHOD, APPARATUS AND SYSTEM FOR
RECOGNIZING BROADCAST SEGMENTS

BACKGROUND OF THE INVENTION

This invention relates to the automatic recognition of
broadcast segments, particularly commercial advertise-
ments broadcast by television stations.

Commercial advertisers are interested in log data
showing when various commercials are broadcast on
radio or television. This interest stems both from a de-
sire to confirm that broadcast time paid for was actually
provided and from an interest in monitoring competi-
tors’ advertising strategies.

It would be advantageous to be able to provide an
automated method and system for logging commercial
broadcast data which does not rely for recognition on
the insertion of special codes in the broadcast signal or
on cues occurring in the signal.

It is also desirable to provide such a method and
system which can identify large numbers of commer-
cials in an economic and efficient manner in real time,
without resorting to expensive parallel processing or to
the most powerful computers.

SUMMARY OF THE INVENTION

It is an object of this invention to provide an auto-
mated method, apparatus and system for logging com-
mercial broadcast data which does not rely for recogni-
tion on the insertion of special codes or on cues occur-
ring in the signal.

It is another object of this invention to provide such
a method, apparatus and system which can identify
large numbers of commercials in an efficient and eco-
nomic manner in real time, without resorting to expen-
sive parallel processing or to the most powerful com-
puters.

In accordance with the method and apparatus of this
invention, real-time continuous pattern recognition of
broadcast segments is accomplished by constructing a
digital signature from a known specimen of a segment
which is to be recognized. The signature is constructed
by digitally parametizing the segment, selecting por-
tions from among random frame locations throughout
the segment in accordance with a set of predefined rules
(i.e, different frames are selected for each segment, but
the selection is always based on the same criteria) to
form the signature, and associating with the signature
the frame locations of the portions. The signature and
associated frame locations are stored in a library of
signatures. Each signature in the library is identified
with a particular segment to be recognized. A broadcast
signal is monitored and digitally parametized. For each
frame of the parametized monitored signal, the library is
searched for any signature that may be associated with
that frame. Using the frame information stored with the
signature, each of the potentially associated stored sig-
natures is compared to the appropriate frames of the
parametized signal. If a stored signature compares with
the monitored data, a match is declared and the broad-
-cast segment is identified using identification data asso-
ciated with the signature.

In another embodiment of a method and apparatus
according to the invention, a digital keyword derived
from a designated frame in the parametized segment is
identified as associated with the segment signature, but
the association of that keyword with a particular seg-
ment signature is nonexclusive—i.e., the same keyword
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can be associated with more than one signature. A plu-
rality of additional frames is selected from among ran-
dom frame locations throughout the segment in accor-
dance with a set of predefined rules and, in a library of
signatures, the keyword representing the designated
frame and the words representing the additional frames
are stored together with the offsets of the additional
frames relative to the designated frame. A broadcast
signal is monitored and digitally parametized. For each
monitored digital word of the parametized monitored
signal, the library is searched for any signature associ-
ated with a keyword corresponding to that monitored
word, and the additional words of any such signature
are compared with those words of the parametized
monitored signal which are separated from the moni-
tored word by the stored offset amounts. If the stored
signature compares with the monitored data, a match is
declared and the broadcast segment is identified using
identification data associated with the signature data.

A system according to the invention additionally has
means for detecting the occurrence of artifacts within
the monitored signal characteristic of potential un-
known broadcast segments to be recognized, and means
for classifying and identifying such potential unknown
segments. One embodiment of such a system includes a
plurality of local sites in different geographic regions
for monitoring broadcasts in those regions, and a central
site linked to the local sites by a communications net-
work. Each local site maintains a library of segment
signatures applicable to its geographic region, and each
has at least means for performing the storing, monitor-
ing, searching, comparing and detecting tasks described
above. The central site maintains a global library con-
taining all of the information in all of the local libraries.
Classification and identification of potential unknown
segments involves the generation at the local site of
compressed audio and video information, a temporary
digital signature, and parametized monitored signal
information for a potential unknown segment not found
in the library of the local site. At least the parametized
monitored signal information and the temporary signa-
ture are transmitted to the central site over the commu-
nications network. At the central site, the temporary
signatures, which are stored in a special portion of the
global library, are searched, and the signatures stored in
the main portion of the global library are also searched,
and are compared with the transmitted parametized
monitored signal information to determine if the poten-
tial unknown segment was previously received by an-
other local site and is therefore already known to the
system. If so, and if a global signature has already been
generated, the temporary signature at the originating
local site is replaced with the previously generated
global signature. Like potential unknown segments not
found in the main portion of the global library are
grouped together. Compressed audio and video for at
least one of the segments in the group is requested from
the local site and an operator at the central site plays it
back to classify and identify it. After the operator has
identified the segment, the system automatically con-
structs a signature which is added to the global library
and to the appropriate local libraries.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and advantages of the
invention will be apparent upon consideration of the
following detailed description, taken in conjunction
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with the accompanying drawings, in which like refer-
ence characters refer to like parts throughout, and in
which:

FIG. 1 is a diagrammatic representation of the areas
of a video frame sampled to derive parametized signal
data;

FIG. 2 is a block diagram of a system according to
the invention;

FIG. 3 is a block diagram of an experimental local site
according to the invention;

FIGS. 4A and 4B are a flowchart of a software pro-
gram used in the system of FIG. 3;

FIGS. SA, 5B and 5C are a flowchart of a second
software program used in the system of FIG. 3;

FIGS. 6A and 6B are a flowchart of a third software
program used in the system of FIG. 3;

FIGS. 7A and 7B are a flowchart of a fourth software
program used in the system of FIG. 3;

FIG. 8 is a block diagram of a local site according to
the invention;

FIG. 9 is a block diagram of the signal processing
subsystem of FIG. 8;

FIG. 10 is a block diagram of the correlator card of
FIG. 9;

FIG. 11A is a block diagram of the audio capture
card of FIG. 9;

FIG. 11B is a block diagram of the video capture card
of FIG. 9; and

FIG. 12 is a block diagram of the central site and
system communications of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

I. Theory of Preferred Operation

The present invention can identify a segment of a
broadcast signal by pure continuous pattern recognition
on a real-time basis. No codes need be inserted into the
broadcast signal prior to transmission and no “cues” or
“signalling events” (e.g., fades-to-black or scene
changes) that occur in the broadcast need be used in the
recognition process. The broadcast signal can be either
a radio broadcast, for which audio information is obvi-
ously used for the recognition process, or a television
broadcast, for which audio information, video informa-
tion, or both, can be used, and can be an over-the-air
signal, a cable television signal, or a videotape signal.

Whether audio or video information is used, the
broadcast signal is parametized to yield a digital data
stream composed, preferably, of one 16-bit digital word
for every 1/30 of a second of signal. (In the case of
audio information associated with video information,
the audio data is synchronized with the video frame rate
to form an “audio frame”.) The information is then
processed in the same way whether it originated as
audio or video.

A digital signature is constructed for each segment to
be recognized. The construction of the signature is
discussed in more detail below. However, it preferably
comprises 128 bits representing eight 16-bit words cor-
responding to eight frames of signal information se-
lected from among random frame locations throughout
the segment in accordance with a set of predefined
rules.

The incoming audio or video signal is digitized and
parametized to yield, preferably, a 16-bit digital word
for each frame of data. This also is discussed in more
detail below. As the incoming signal is received, it is
read into a buffer which holds, e.g., two minutes of
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signal data. Each word of this data is assumed to pe the
first word of an eight-word signature. Associated with
each word of the signature is offset information indicat-
ing the spacing (i.e., the number of frames) between
each such word and the first signature word. As each
received word reaches a predetermined observation
point in the buffer, the library of signatures of known
segments to be recognized is searched for signatures
beginning with that word. Using the offset information
stored with the signatures, subsequent receivea words.
already in the buffer, are compared to the remaining
signature words to determine whether or not thev
match those remaining words of the signature.

In order for the method to operate in real tume. ati
library comparisons must be made in the time that a
received word remains at the observation point. Se-
cause a television frame lasts 1/30 second, all comparn-
sons for a given received word must take place within
1/30 second. If every segment signature in the library
must be compared to the incoming frame signature gata
every 1/30 second, current computer speeds would
allow comparison to only a few thousand library signa-
tures. This would place an upper limit on the numoer or
segments whose signatures can be stored in the iibrarv
and the number of broadcast segments (e.g., commer-
cials) which could be monitored without using expen-
sive parallel processors or very powerful computers.

In the United States, however, as many as 500 differ-
ent commercials may be playing within a market region
at any given time. Assuming a market having 6 stations
to be monitored, in the aggregate there may be as many
as 4,000 or more occurrences of these commerciais each
day. Moreover, as many as 40,000 different commer-
cials may be airing nationwide at any given time, ang as
many as 90,000 or more new commercials may be mtro-
duced nationwide each year. Accordingly, it is aesir-
able that the system of the invention be capable ot com-
paring, in real time, incoming frame signature aata to
many tens of thousands of segment signatures represen-
tative of as many different commercials.

The number of signatures that can be stored ana
searched within the real-time limitation of 1/30 secona
and, hence, the number of broadcast segments wnich
can be monitored can be increased to several hunarea
thousand using a designated frame keyword lookup
data reduction method. Using such a method, when a
signature is constructed for a known segment, one
frame from the segment is chosen, using criteria (o oe
discussed below, as the key frame, its digital parame-
tized equivalent becoming the keyword. The signature
is still, preferably, eight 16-bit words, but the stored
offset information now represents spacing from :he
keyword rather than from the first signature word. The
keyword can be one of the signature data words. «n
which case the offset for that word is zero, or it can oe
a ninth word. The keyword also need not temporatlv
precede all of the other signature words and often wiil
not. If 16-bit words are used, there can be 216, or ©65.336.
possible keywords. Signatures are thus stored =n .
lookup table with 65,536 keys. Each received wora that
reaches the observation point in the buffer is assumea 0
be a keyword. Using the lookup table, a smalil numoer or
possible signatures associated with that keywora are
identified. As discussed below, one of the selection
criteria for keywords is that on average four signatures
have the same keyword. Typically, then, four signature
comparisons would be the maximum that would have 1o
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be made within the 1/30 second time limit, assuming no
data errors in the received signal. Four signatures multi-
plied by 65,536 keys yields 262,144 possible signatures
for the system, meaning that the system has the capabil-
ity of identifying in real time any of that number of
broadcast segments.

Whether or not the designated frame keyword
lookup technique is used, the present invention need not
rely during the recognition process on any cues, signal-
ling events or pre-established codes in the broadcast
signal. It simply monitors the incoming signal and per-
forms continuous pattern recognition.

Video information is parametized and digitized as
described below. Although, in the description which
follows, parametization is based upon signal luminance,
it is to be understood that other or additional attributes
of a video signal could be used for this purpose.

A number of areas, preferably 16 (although more or
fewer areas may be used), of the video field or frame are
selected. The size of each area is preferably eight-by-
two pixels, although areas of other sizes could be used.
The luminance of each area is averaged to produce an
absolute gray scale value from, e.g., 0-255. This value is
normalized to a bit value of O or 1 by comparing the
value to one of the following:

1. The average luminance of the entire field or frame;

2. The average luminance of some other area of the

field or frame;

3. The average luminance of the same area in some

previous field or frame; or

4. The average luminance of some other area of some

previous field or frame.

The goal in selecting which comparison to make is to
maximize entropy—i.e., to minimize correlation be-
tween the areas. (Correlation refers to the degree to
which the luminance value of one area is related to or
follows that of another area.) For this reason, the fourth
comparison, above, is preferred, with the previous
frame being one to four frames behind the current
frame. For the same reason, the distribution of the six-
teen areas in the field or frame, as well as the sixteen
areas in the previous field or frame, is preferably asym-
metrical about the center of the field or frame, because
it has been empirically determined that video frames are
composed in such a way that there is too much correla-
tion between symmetrically located areas.

A sample partial distribution of areas within a frame
is shown in FIG. 1. Frame 10 is actually a video field of
sampled pixels. (Hereinafter, “frame™ will be used to
mean either field or frame.) The luminance areas 1,
(n=1-16) (not all sixteen shown) are the areas used for
determining the parametized digital word for the cur-
rent frame. The luminance areas 1,’ (n=1-16) (not all
sixteen shown) are areas whose values are held for use
as the “previous frame” data for a later frame.

Whatever comparison is used, a bit value of 1 is re-
turned if the luminance of the area in question exceeds
the luminance of the comparison area. If the luminance
of the area in question is less than or equal to the lumi-
nance of the comparison area, a bit value of O is re-
turned. (It is to be understood that here, and in the
discussion that follows, the assignments of ones and
zeroes for data and mask values can be reversed.) By
normalizing the data in this way, offset and gain differ-
ences between signals transmitted by different stations
or at different times (caused, e.g., by different transmit-
ter control settings), are.minimized. The sixteen values
thus derived create a parametized “frame signature”.
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A 16-bit mask word is created along with each 16-bit
frame signature. The mask word represents the reliabil-
ity of the frame signature. For each bit in the frame
signature, if the absolute value of the luminance differ-
ence used to calculate that bit value is less than a thresh-
old or “guard band” value, the luminance value is as-
sumed to have been susceptible to error (because of
noise in transmission), and so the mask bit for that bit is
set to 0, indicating suspect data. If the absolute value of
the luminance difference is greater than or equal to the
guard band value, the luminance value is assumed to be
much greater than the noise level and the correspond-
ing mask bit is set to 1, indicating reliable data. As dis-
cussed below, the number of ones or zeroes in the mask
word is used in generating segment signatures and set-
ting comparison thresholds.

An audio ““frame’ signature,” if such a signature is
used, can be constructed in the same format as a video
frame signature so that it can be processed in the same
way. Such an audio signature may be used to recognize
broadcast radio segments, or may be used to confirm
the identification of a video segment the data for which
includes a high percentage of suspect data. However,
the use of audio signatures is not necessary to the inven-
tion.

The parametized “frame signature” information is
stored in a circular buffer large enough to hold, prefera-
bly, approximately twice as much signal information as
the longest broadcast segment to be identified. When a
segment signature is being compared to the frame signa-
ture data, for each frame that passes the observation
point eight comparisons between the segment signature
data and the frame signature data are made, one word at
a time, using the offset data stored with the segment
signature to choose the frame signatures for compari-
son. The frame signature and segment signature words
are compared using a bit-by-bit exclusive-NOR opera-
tion, which returns a 1 when both bits are the same and
a 0 when they are different. The number of ones result-
ing from the exculsive-NOR operation is accumulated
over all eight word comparisons. It is not necessary
actually to construct a “parameter signature”, by in fact
concatenating the offset parametized frame signature
words, in order to make the comparison. If the number
of ones accumulated by the exclusive-NOR operation
exceeds a predetermined default threshold, modified as
discussed below, a match is considered to have oc-
curred for the frame at the observation point.

Signatures are assigned to segments as follows:

A plurality, preferably eight, words are selected from
the parametized segment meeting the following criteria:
stable data, noise-free data, Hamming distance, and
entropy.

Stable data means the word selected must have some
minimum duration in the broadcast segment—i.e., it is
derived from a portion of the segment for which there
are at least a minimum number of (e.g., 20 or more)
frames of the same or similar data).

Noise-free data are data having an associated mask
word with a maximum number of unmasked bits. (Maxi-
mization of duration or stability, and minimization of
masked bits or noise, can be two competing criteria.)

Hamming distance refers to the-dissimilarity of the
digital data. It is desirable for more positive and reliable
identification of broadcast segments that a signature for
one broadcast segment differ from that for another
broadcast segment by at least a minimum number of
bits, known as the Hamming distance. In generating the
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second or any subsequent signature in the database,
Hamming distance from existing signatures must be
considered.

Entropy refers to the desirability, discussed above, of
having the minimum possible correlation between dif-
ferent portions of the data. For this reason, given the
preferred signature data length (8 words, 16 bits per
word), preferably no two signature words should be
taken from points closer together in the segment than
one second. This sets a lower limit on the length of
broadcast segments which can be be reliably recog-
nized. If, e.g., eight words make up a signature, and they
must be at least one second apart, the shortest segment
that can be reliably recognized is a segment of approxi-
mately ten seconds in length.

Using these criteria, eight frame signatures are se-
lected from the parametized segment and an eight-word
segment signature made up of those eight frame signa-
tures is generated and stored. The duration criterion
and mask words are also stored with the segment signa-
ture for use in the recognition process. The duration
parameter signifies that, because the frame data are
stable for some time period, a certain number of succes-
sive matches on that data should be obtained during the
recognition process. If significantly more or fewer
matches are obtained, the matches are discarded as
statistical anomalies. The mask data define a threshold
parameter which is used during the recognition process
to adjust the default number of matching bits required
before a signature is considered to have matched the
broadcast data. For example, a default threshold could
be set for the system which, during an attempt to match
a particular segment signature, is lowered by one-half
the number of masked bits associated with that signa-
ture.

If the designated frame keyword lookup technique is
to be used, a keyword is chosen from within the seg-
ment. Having a buffer at least twice as long as the lon-
gest segment to be identified assures that sufficient
broadcast signal history to make a recognition remains
in the buffer at the time the keyword reaches the obser-
vation point. The criteria used for choosing the key-
word are similar to those for choosing the signature
words—it should be of stable duration and relatively
noise free, augmented by the need for a “level list-
”—i.e., there should be no more than about four signa-
tures having the same keyword so that the necessary
computations can be made within the the 1/30 second
real-time limit.

Although using the keyword technique requires that
in general only four comparisons need be made (because
there are up to four signatures assigned to each key-
word), additional comparisons are made to allow for
the possibility of error in the parametization of the
broadcast signal (occurring, e.g., because of noise in the
transmission of the signal). Such additional comparisons
lessen the probability of inaccurately recognizing a
broadcast segment. If an error rate of one bit per frame
signature is assumed, then in addition to the nominal
keyword, sixteen additional keywords (obtained by
successively complementing each different bit of the
nominal keyword) are also checked. If each of the sev-
enteen keywords checked has four signatures associated
with it, then sixty-eight comparisons must be made
within each 1/30 second interval. If an error rate of two
bits per frame signature is assumed, then the number of
keywords increases to
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requiring 548 comparisons. Given the current state ot
computer technology, this is still possible within the
1/30 second interval.

Before a signature can be constructed for a segment
for addition to the segment signature data base. it must
be determined that a broadcast segment is bemng re-
ceived. In some cases, new segments may be played into
the system manually—e.g., where an advertiser or ag-
vertising agency supplies a video tape of a new com-
mercial or commercials. In such a case, the operator ana
the system know that this is a new segment, the signa-
ture for which is not yet stored in the segment signature
library. However, it can happen that a new commercial
is broadcast by a local broadcast station for which no
videotape was earlier supplied and which, therefore. s
not yet known to the system. Therefore, the present
invention also can detect the presence in the incoming
signal of potential segments to be recognized that are
new and presently unknown. For this purpose oniy (i.e.,
to detect but not to recognize), the present invention
relies on the presence in the broadcast signal or signal
artifacts characteristic of such potential unknown seg-
ments. These artifacts can include fades-to-black, auaio
power changes including silence (“audio rade-io-
black™), and the presence (but not the content) of pre-
encoded identification data appearing, e.g., in the vert-
cal intervals of video signals. These artifacts are not
assumed to indicate the presence of a new, unknown
segment to be recognized per se. Rather, they are usea
as part of a decision-making process. For exampte. T
two artifacts occur 30, 60 or 120 seconds apart near the
hour or the half-hour, and no known segment was 1aen-
tified during the time between their occurrence, there 1s
a high probability that a new and unknown segment ot
interest was present. On the other hand, if the mtervai
between signal artifacts is accounted for by identitiea
segments, the artifacts are not used or otherwise retied
upon by the system and the fact that the artifacts oc-
curred is deleted from memory. Other possible indica-
tions of the presence of new and unknown segments ot
interest are the occurrence of two known segments
separated by 30, 60 or 120 seconds, or some other nter-
val during which no known segments were idenufiea,
or the occurrence of one signal artifact separated in ume
from a known segment by such an interval. Once 1 s
determined that a new and unknown segment of interest
may be present, the parametized information aerivea
from the unknown segment is saved along with auaio
and video information corresponding to the unknown
segment. The signal artifacts that marked the unknown
segment are not retained, nor 1s any record kept ot wnat
they were.

The saved audio and video mformation is uitimatetv
presented, in compressed form (as discussed below). :0
an operator for use in identifying the new and unknown
segment and recording the identification in the segment
signature library. The operator also records any speciai
requirements needed to prepare a signature for the seg-
ment. For instance, some national commercials inciude
two portions: a portion which is always the same irre-
spective of in which part of the country the commercial
is to be broadcast (the “constant” portion), and a por-
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tion which differs depending on where the commercial
is to be broadcast (the “variable” or “tag” portion). It is
important to accurately identify different versions of
such national commercials. If a commercial for a na-
tional product has a tag that is specific to one region, the
commercial is considered different from the same com-
mercial tagged for a different region. Therefore, the
operator would note that the signature must include
data from the tag portion of the segment, and that addi-
tional data must be taken from the tag. A signature is
then generated automatically as described above.

The ability to differentiate between otherwise identi-
cal commercials having differing tags is one important
feature of this invention. Two different approaches are
used, depending on the type of tag associated with the
commercial. One type of tag is known as a “live tag”,
which is a live-action audio/video portion of at least
five seconds duration. Another type of tag is known as
a “still tag” which is a still picture—e.g., of text—which
has insufficient video content for generating a unique
signature. Either type of tag can occur anywhere in the
commercial.

When a live tag is involved, a separate signature is
generated for the tag. The system logs both the com-
mercial occurrences and the tag occurrences, and then
merges that data with the help of pointers in the signa-
ture database. For a still tag, a flag or pointer associated
with the commercial signature triggers a brute force
video comparison of a frame of the tag with a frame of
the reference tag or tags. This comparison is not neces-
sarily done in real time.

A system constructed in accordance with the present
invention is preferably composed of one or more local
sites and one central site. Utilizing the recognition
methods described above, a local site scans one or more
broadcast video and audio television signals looking for
known broadcast segments. If a known segment is de-
tected, the local site records time and date information,
the channel being monitored, the identification of the
segment, and other information in its database. Relying
on signal artifacts, the local site also notes and records
signals that it senses are likely to be new segments of
interest which are not yet known to the system.

On a periodic basis, the central site communicates,
e.g., via telephone lines, with the local sites to deter-

"mine what known broadcast segments have been de-
tected and what potential but unknown segments have
been seen and saved, and to disseminate to appropriate
local sites segment signature and detection information
corresponding to new broadcast segments not yet
known to those local sites. It is anticipated that the
ultimate identification of a new and unknown segment
will require visual or aural interpretation by a human
operator at the central site.

FIG. 2 illustrates a block diagram of the system in-
cluding a central site 22 and a plurality of linked local
sites 21. Each local site 21 monitors broadcasting in its
geographic region. Preferably, the local sites 21 are
located at cable television head end stations to assure a
clear input signal. The local site 21 is capable of recog-
nizing and identifying known broadcast segments and
logging occurrences of such segments by date, time,
duration, channel, identification, and other desirable
information. The local site is also capable of recognizing
the occurrence of potentially and new unknown seg-
ments, and of generating temporary key signatures for
such unknown segments so that it can maintain a log of
all occurrences of each such segment pending the iden-
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tification of the segment by the central site 22. Local site
21 sends to central site 22 via communications channels
23a, b all log information for recognized known seg-
ments, plus information relating to all potential new and
unknown segments, and receives in return software
updates, signature library updates, and requests for ad-
ditional information. If a new signature transmitted to
and received by one local site 21 originated as an un-
known segment originally transmitted to the central site
by that local site 21, the local site 21 merges the tempo-
rary log into other data awaiting transmission to central
site 22, and then purges the temporary signature from its
database.

One local site 21a is located at or near the central site
22 and is connected to the remainder of central site 22
by a high-speed direct data line 24. This “central-local”
site is identical to the other local sites 21 and serves the
same function as the other local sites 21 for the broad-
cast market in which it and central site 22 are located.
However, because central-local site 214 is connected to
central site 22 by direct high-speed data link 24, new
segments monitored by central-local site 21a are quickly
available to central site 22 for identification. The signa-
tures for those new segments that are of national scope
can then be quickly disseminated to the remote local
sites 21 to minimize the number of times a local site 21
will classify a received segment as an unknown, and
thereby to prevent communications channels 23q, b
from being burdened unnecessarily with the transmis-
sion of signature and other data (compressed audio and
video) corresponding to locally unknown national seg-
ments.

Because the audio and video information correspond-
ing to new and unknown segments must be transmitted
to the central site 22 via communications channels 23a,
b to be reviewed by an operator during the identifica-
tion process, the data is gathered by local site 21 in a
compressed format to reduce communications over-
head and expense.

Compression of the video data preferably is accom-
plished as follows. First, not every frame is captured.
Preferably, only one frame every four seconds is cap-
tured to create a “slide show” effect, with an option at
the request of an operator at central site 22 to capture
frames more frequently. Second, as is well known, a
television video frame consists of two interlaced fields
occurring 1/60 second apart. In the “slide show”, small
motion between the fields causes a noticeable flicker.
Therefore, only one field is captured, which still pro-
vides a recognizable image. Third, not all pixels are
necessary for a sufficiently recognizable image. It has
been found that 160X 120 pixels is sufficient, with an
option at the request of an operator at central site 22 to
capture 320X 240 pixels per field. Fourth, it is not neces-
sary to capture color information.

Audio compression is more difficult to accomplish.
Considerable information can be removed from video
data while still maintaining a recognizable image. How-
ever, only a smaller amount of information can be re-
moved from audio data without the remaining audio
becoming difficult or impossible to understand, or unac-
ceptably fatiguing for human operators. In view of this,
the preferred method of audio compression is Adaptive
Differential Pulse Code Modulation (ADPCM), which
is used by the telephone industry and thus produces
“telephone quality” audio. ADPCM techniques and
circuitry are well known.
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When local site 21 detects a potentially new and
unknown broadcast segment, the frame signature data
and the temporary segment or key signature generated
for that unknown segment, and the compressed audio
and video information for that segment, are stored. The
local site 21 is polled periodically by central site 22 and
at those times the stored frame signature data and the
temporary signatures are transmitted to central site 22
for identification via communications channels 23a, b.
As discussed below, the audio and video information
are transmitted optionally, but these data are always
stored by local site 21 until the identification and signa-
ture of the segment are returned by the central site 22.

When central site 22 receives the frame signature data
and temporary key signature corresponding to an un-
known segment from the local site 21, signature com-
pressor 25 associated with central site 22 first checks the
frame signature data against the global signature data-
base, which contains all signatures from all local data-
bases for all broadcast segments known to the system, to
determine whether or not the “unknown” segment in
fact previously had been identified and is already
known to the system (perhaps because a different local
site saw the broadcast segment before), but the signa-
ture for which had not yet been sent to all local sites 21
or had been identified as being of limited geographic
scope and so sent to only some of local sites 21. If the
unknown frame signature data match a signature in the
global database, the global signature for that segment
(which may differ somewhat from the temporary signa-
ture) is transmitted back to the originating local site, and
the originating local site 21 is instructed to replace the
temporary key signature generated locally with the
global key signature. If the frame signature data are not
matched to a signature in the global database, the corre-
sponding temporary key signature is added to a separate
portion of the global database used to store temporary
signatures. This “temporary global data-base” allows
coprocessor 25 to carry out the grouping of like un-
knowns, previously discussed, because if the same un-
known comes in from another local site 21 it should be
matched by the temporary signature stored in the global
database, thereby indicating to coprocessor 25 that it is
probably the same segment which has already been sent
by another local site 21.

At the same time that the temporary signature for a
new segment is stored by coprocessor 25 in the global
database, coprocessor 25 causes host computer 27 to
request the compressed audio and/or video data from
local site 21 if those data have not already been trans-
mitted. For economy in communications, audio and
video data preferably are not initially transmitted from
local sites 21 on the theory that the frame signature data
may be identified as a known segment upon comparison
to the global database. However, for some “hot” mar-
kets where new segments frequently originate (e.g.,
Chicago, Los Angeles and New York), the audio and-
/or video data may also have already been sent for
another segment in the group. Further, audio and video
need not both necessarily be transmitted. For some new
and unknown segments, perhaps only the audio, or only
the video, can enable the identification, while for other
new and unknown segments both will be necessary. If
no data for the audio or video had been sent, the opera-
tor will request one set of data. In this case, unknown
segment data are stored until the missing audio or video
data arrive, and then queued to an operator workstation
26. If the operator determines that the audio (if only
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video was sent) or video (if oniy audio was sent) gata
are also needed, the unknown data are again stored untti
the missing information arrives, when the data are re-
queued. Similarly, the operator may determine that
higher resolution video (320 X 240 pixels or more tframes
per second) is needed and the unknown data agam are
stored. In a case where high resolution video 1s re-
quested, if local site 21 always captures the high resoiu-
tion video and simply does not transmit it for purposes
of economy, it can be transmitted quickly on request.
However, the system may be implemented in such a
way that local site 21 does not routinely capture the
high resolution video, in which case it is necessary o
wait until the segment is broadcast again in that locality.

Once the operator has all of the necessary informa-
tion, he or she then plays back the audio and/or video
information to identify the unknown segment, spectry-
ing any special requirements for signature generation as
discussed above. The operator may also determine that
the information captured as a result of the signai aru-
facts is actually two segments (e.g., in a 30-second inter-
val, two 15-second commercials occurred), or that two
consecutive intervals were each half of a single segment
(e.g., two 30-second segments represent one 60-secona
commercial). In such a case, the operator instructs the
system to break up or concatenate the segments, recre-
ate the frame signature and segment signature data, ana
restart the identification process for the resulting seg-
ment or segments.

After an operator has identified the segment, the
frame signature data for each segment in the group must
be aligned with the frame signature data for each other
segment in the group before a giobal key signature can
be constructed. Alignment is necessary because differ-
ent segments in the group may have been captured by
local sites 21 by the detection of different artifacts.
Thus, the segments may not ail have been capturea
identically—i.e., between the same points. For example,
a set of segment data in a group for a broadcast segment
nominally 60 seconds in length may in fact, as capturea,
be only 55 seconds in length because the segment was
broadcast incompletely. Or, a member segment ot the
group may be too long or too short because it was cap-
tured as a consequence of the detection of a fade-to-
black artifact or of an audio power change artifact.

Alignment is carried out by coprocessor 25. First, the
frame signature data for the first segment in the group
are placed in a buffer. Next, data for a second segment
are clocked word-by-word into another buffer ana an
exclusive-NOR between all bits of the two segments 1s
continually performed as the second segment is ciockea
in. When the aggregate number of ones returned by the
exclusive-NOR is at a maximum (meaning that the com-
pared bits are the same—either zeroes or ones), atign-
ment has been achieved. The aligned data then are usea
as a baseline to align the remaining segments in the
group. The alignment process is time-consuming. How-
ever, it is not necessary that alignment be done on a
realtime basis. Preferably, alignment is performed at
night, or at some other time when system activity s at
a low point.

Once the parametized data for all segments within a
group have been aligned, a best fit of both the frame
signature data and the mask data 1s caiculated by assign-
ing to each bit position the value of that bit position in
the majority of segments. The signature coprocessor 2§
then generates a new global signature for the segment
using the best fit parametized data.
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After the new global signature has been generated, it
is compared to the frame signature data for all of the
unknown segments in the group to which it applies to
make certain that the data for each segment matches the
signature. If the new global signature does not match
each set of frame signature data, this signifies either that
an error was made in selecting the keyword or another
of the data words, or that one or more sets of data in the
group are really not representative of the same segment.
In such a case, an operator may have to view additional
segments in the group.

If the new global signature matches each grouped
segment, the signature is transmitted back to each local
site 21 or to an appropriate subset of local sites if the
newly identified segment is not of national scope. The
respective local sites 21 then merge the data they had
been keeping based on the temporary signatures and
send it to central site 22, replace the temporary signa-
tures they had been retaining with the new global signa-
ture in their local databases, and purge the audio, video,
and frame signature data for that segment.

PREFERRED EMBODIMENTS

A first preferred embodiment of a local site 30 is
shown diagrammatically in FIG. 3, and includes an
IBM PC personal computer 31 and two Intel 310 com-
puters 32, 33, interconnected by conventional RS-232C
serial links 34, 35. Personal computer 31 uses a circuit
card 36 and a software program to extract video param-
eter data from incoming video signals. Computer 32
creates signatures for new and unknown segments and
matches existing signatures maintained in a signature
library against incoming frame signature data. Com-
puter 33 logs the “hits” or matches made by personal
computer 32.

A frame grabber card 36, such as the PC Vision
Frame Grabber by Imaging Technologies, in personal
computer 31 generates 512X256 pixels for each frame
of incoming video information. However, frame grab-
ber 36 is utilized so that only one field per frame is
sampled. Frame grabber 36 also provides a video field
clock that is used by computer 31. Computer 31 pro-
cesses the frame grabber output to produce a four-bit
word representing each frame. A Microsoft MACRO
Assembler listing of the program used in personal com-
puter 31 is attached hereto as Appendix A and a flow-
chart, the blocks thereof keyed to the lines of the pro-
gram listing, is shown in FIG. 4. The flowchart and
program listing will be readily understood by those of
ordinary skill in the art.

The parametized data from personal computer 31 are
transmitted over serial link 34 to computer 32 where
they are clocked into a section of RAM partitioned,
using pointers, as a modulo-2048 circular buffer. The
buffer holds 34 seconds of data. Frame grabber 36 and
personal computer 31 are too slow to grab all of the
frame data in real time (although in the second pre-
ferred embodiment, described below, this function is
performed by hardware which does operate in real
time). Resultantly, some data are lost. However, the
data that are provided over serial link 34 are inserted
into the buffer in their current real-time positions. Com-
puter 32 “backfills” the buffer by filling in the empty
positions with the next succeeding real time data. Com-
puter 32 creates signatures and matches incoming frame
signature data to a signature data-base as described
above, without using the designated frame keyword
lookup technique. A PL/M listing of the signature gen-
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eration program is attached hereto as Appendix B and a
flowchart, the blocks of which are keyed to the lines of
the program listing, is shown in FIG. 5. A PL/M listing
of the signature detection program is attached hereto as
Appendix C and a flowchart, the blocks of which are
keyed to the lines of the program listing, is shown in
FIG. 6. The flowcharts and program listings will be
readily understood by those of ordinary skill in the art.

For the purposes of creating signatures in this em-
bodiment, each segment is divided into nine sections—a
half-section at the beginning, followed by eight full
sections, and a half-section at the end. The two half-sec-
tions are discarded to account for possible truncation of
the beginning or end of the segment when it is broad-
cast. A word is then selected, using the previously de-
scribed criteria of stable data, noise-free data, Hamming
distance, and entropy, from each of the eight sections.
The signatures created are stored in the memory of
computer 32 while the match data are transmitted over
serial link 35 to computer 33 which keeps track of the
matches. A listing of a PL/M program used in com-
puter 33 is attached hereto as Appendix D and a flow-
chart, the blocks of which are keyed to the lines of the
program listing, is shown in FIG. 7. The flowchart and
program listing will be readily understood by those of
ordinary skill in the art.

Signatures are generated in the system of FIG. 3 by
the computer 32. However, the generation of signatures
is not initiated as earlier described and as implemented
in the second preferred embodiment (described below).
Rather, in the system of FIG. 3, an operator must
“prime” the system by specifying the segment length,
playing a tape into the system and manually starting the
buffer filling process. Computer 32 then builds a signa-
ture automatically. However, there is no threshold or
guard-band computed here as was earlier described, and
as implemented in the second preferred embodiment
(described below). In the second preferred embodi-
ment, a threshold associated with the signature is modi-
fied by subtracting from the default threshold one-half
the number of masked bits in the signature, while in the
system of FIG. 3 the default threshold is augmented at
the time of comparison by one-half the number of
masked bits in the data being compared.

A second preferred embodiment of the system of the
invention is shown in FIGS. 8-12.

FIGS. 8-11B show the details of local sites 21. FIG.
8 is a block diagram of a local site 21. The local site 21
is comprised of two major subsystems: the signal pro-
cessing subsystem 80 and the control computer 81.

The signal processing subsystem 80, shown in more
detail in FIG. 9, receives incoming RF broadcast signals
and performs three distinct tasks:

1. It recognizes “known” broadcast segments by
comparing received frame signature data to a local
library of segment signatures;

2. It detects artifacts in the received broadcast signal
for the purpose of delineating and capturing poten-
tial “unknown” broadcast segments whose frame
signature data do not match any locally stored
segment signature; and

3. It collects data (e.g., compressed video and audio,
time of day, and so forth), to allow subsequent
identification of “unknown” segments by an opera-
tor at the central site. Hardware performs much of
these tasks to provide maximum speed of opera-
tion. In addition, software-driven microprocessors
cooperate with the hardware to assist with the
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lower speed portions of these tasks and to allow
programmability and flexibility.

The hardware of signal processing subsystem 80 in-
cludes matching matching module 82, compression
module 83, and one or more tuners 84 (there is one tuner
for each broadcast station to be monitored). Tuner 84
may be any conventional RF tuner, and in the preferred
embodiment is Zenith model ST-3100. Matching mod-
ule 82 and compression module 83 are built around the
well-known Intel Corporation Multibus@® II Bus
Structure. Multibus ® II is described in the Multibus ®
IT Bus Architecture Databook (Intel Order No. 230893)
and the Multibus ® II Bus Architecture Specification
Handbook (Intel Order No. 146077C), both of which
are incorporated herein by reference. The first two
tasks discussed above are performed in matching mod-
ule 82. The third task is performed in compression mod-
ule 83.

Each of the two modules 82, 83 includes a Central
Services Module (CSM) 90 which is a standard off-the-
shelf item (such as Intel Order No. SBC-CSM-001)
required in all Multibus ®) II systems. Each module also
has an executive microcomputer board 91a, 916 which
controls communications between the respective mod-
ule and control computer 81. All components on each
module are interconnected on public bus 92, while those
components which require large amounts of high-speed
data transfer between them are additionally intercon-
nected by private bus 93.

Matching module 82 further includes one channel
card 94 for each channel to be monitored—e.g., one for
each commercial station in the local market. Channel
cards 94 generate the 16 bits per frame of parametized
signal data and the corresponding 16-bit mask for both
audio and video in accordance with the methods earlier
described. Channel cards 94 also signal the occurrence
of signal artifacts which indicate, and are used to deline-
ate and capture, potential unknown segments. Also
contained within matching module 82 are two circular
buffer memories 95. One buffer 95 is for audio and the
other is for video. These buffers store on a temporary
basis the incoming parametized frame signature data, as
earlier described. In this preferred embodiment, the
maximum length of broadcast segments to be recog-
nized is assumed to be one minute. For longer segments,
only a one-minute portion is used for recognition pur-
poses. Accordingly, each buffer can hold 4,096 frames,
which is 136.5 seconds, of video at a frame rate of thirty
frames per second, or just over two minutes. 4,096 is
212, so the offset data associated with each signature (as
carlier described) is 12 bits long. Parametized signal
information is moved from channel cards 94 to the
circular buffers 95 when requested by executive mi-
crocomputer 91a.

Matching module 82 also includes correlation card
96, shown in more detail in FIG. 10. Correlation card 96
performs the task of recognizing incoming broadcast
segments. Correlation card 96 accomplishes this by
comparing incoming video and audio frame signature
data with the locally stored database of key signatures
to find matches. The local signature database is stored in
memory 97 (up to 13 megabytes of conventional ran-
dom access memory). Since correlation card 96 in the
preferred embodiment may operate on both audio and
video data (although, e.g., only video can be used),
correlation card 96 must have sufficient capacity to
process an amount of data equivalent to twice the num-
ber of channels to be monitored.
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Correlation card 96 performs ail functions requirea to
generate the raw data for the finai correlation, or aeter-
mination of a segment match. Executive microcom-
puter 91a accumulates the matches resulting from kevy
signature comparisons done by correlation card 96. ana
then transmits the accumulated matches to controi com-
puter 81.

As shown in FIG. 10, correlation card 96 contains
signature comparison processor (SCP) 101 and two
independent interfaces 102, 103 to the Multibus | [I
public and private buses. SCP 101 is a programmable
element which operates under command of executve
microcomputer 91a. SCP 101 is responsible for the
following primary functions:

1. Generation of all addresses to data-base memory 97
for the purpose of accessing key signatures, current
circular buffer data, and segment signatures (the
latter when this card is used in the coprocessor s
described below);

2. Performing the actual bit-by-bit comparison or
frame signature data and stored segment signatures:

3. Execution of self-test diagnostic functions as re-
quested by executive microcomputer 91a; and

4. Relaying results of each key signature comparison
to the executive microcomputer 91z for final seg-
ment correlation.

Control unit 104 of SCP 101 directs the operation ot
SCP 101. Control unit 104 includes memory which
contains all microprogram instructions defining SCP
operation. It also contains sufficient functionality o
allow for the efficient sequencing of the required micro-
instructions. Control unit operation is directed, ar an
upper level, by instructions generated by execunve
microcomputer 91a. ‘

Logic unit 105 performs all address and data manipu-
lations required to load both incoming and previousty
defined reference signatures into onboard butfers for
comparison. Signature data is resident in externat, orf-
board memory accessible by the private bus; logic unt
105 and control unit 104 together execute all private bus
interface functions.

Logic unit 105 also generates messages to and inter-
prets messages from executive microcomputer 91e. An
example of a message interpreted by logic unit 105 is a
request to compare selected key signatures in the kev
signature database to the current, incoming segment
signature. An example of a message generated by logic
unit 105 is that which is generated at the end of a com-
parison which defines how well the incoming signature
matches the reference (how many total correct or n-
correct bits after comparison).

The logic unit peripheral hardware module 106 s
responsible for assisting logic unit 105 in performing
signature comparisons. Specificaily, the module con-
tains logic which is intended to increase the processing
capability of SCP 101. The features of module 106 are:

. Programmable memories which contain constant
data;

2. Word swap hardware which allows information m
internal logic unit registers to be positionaily 2x-
changed at high speed; and

3. Hardware which counts the number of active oits
in a preliminary signature comparison resuft, :n
preparation for testing against a predetermined
threshold.

Executive microcomputer 91a is a standard commer-

cial microcomputer card (e.g., Inte{ Order No. SBC-
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286-100) based on an 80286 microprocessor. The func-
tion of this card is to:

1. Maintain the signature data base;

2. Transfer data from the channel cards to the circu-

lar buffers;

3. Maintain the keyword pointers;

4. Accumulate the correlation results (for use in ap-

plying the duration criterion);

5. Capture data for segment identification; and

6. Provide an interface path to the control computer

81. (All data to be transferred to central site 22 is
requested by control computer 81. The key signa-
ture database is downloaded from control com-
puter 81.)

Compression module 83 includes (in addition to cen-
tral services module 90 and executive microcomputer
915) audio capture card 98a, video capture card 98b,
and associated circular buffer memories 99z, 995. The
audio and video capture cards are shown in more detail
in FIGS. 11A and 11B, respectively.

Audio and video capture cards 98a, 985 each can
monitor up to eight broadcast channels (monitoring
more channels requires multiple cards). Video card 985
captures incoming video frames at a slide-show rate of
one frame per second and digitizes and compresses the
video data, while audio card 98a digitizes and captures
audio continually, for each of the eight channels.

The audio and video from up to eight channels are
brought to these cards (as well as to the channel cards)
from channel tuners 84 by coaxial cables. On video
capture card 985, a conventional 1-of-8 multiplexer 110
(implemented in this embodiment as a T-switch circuit
design using CMOS 4066 integrated circuits), selects
one of the eight channels for capture.

As shown in FIG. 11A, on audio card 98¢, the audio
from each channel is fed to one of up to eight combina-
tion filter/coder/decoder circuits 111, such as a Na-
tional Semiconductor 3054 integrated circuit. In combi-
nation circuit 111, the audio signal is passed through a
low-pass filter and then through a coder/decoder
which performs a logarithmic analog-to-digital conver-
sion resulting in a digital signal with a compressed am-
plitude (the audio signal is expanded again prior to
being audited by an operator at central site 22). The
compressed digital signal is then passed through an
adaptive differential pulse code modulator (ADPCM)
112 similar to that used by the telephone industry—e.g.,
a NEC 7730 integrated circuit—for further compres-
sion. An Intel 80188 microprocessor 113 controls the
movement of the compressed audio data from ADPCM
112 through bus interface 114 to private bus 93 of com-
pression module 83, and thence to circular buffer mem-
ory 99a. A JEDEC-standard RAM/EPROM 113¢ con-
tains programs and memory workspace used by micro-
processor 113.

As shown in FIG. 11B, on video card 985, common
video circuit 115 uses the sync information contained in
the received analog video signal to generate clock
pulses and addresses for analog-to-digital conversion of
the video signal. Circuit 115 outputs both address sig-
nals and digitized data signals representing the video at
the rate of one field per second at 116 and 117, respec-
tively. The data pass to arithmetic logic unit (ALU) 118
which further compresses the video data by reducing
each video field or frame to 160 (horizontal) by 120
(vertical) pixels, each pixel averaging four-by-two pixel
areas in size, using gray scale pixel averaging. The ad-
dress data pass from common video circuit 115 to dither
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prom 119 which contains a table of pseudorandom num-
bers—one for each video address output by circuit 115.
When an address is received by dither prom 119, the
pseudorandom number associated with that address is
passed to ALU 118 to be added to the compressed video
data. This dithering technique, by which a low-informa-
tion-content video signal can be visually improved,
allows the video frame to be compressed to as few as
9600 bytes. The dithered compressed video data are
then passed to one of two line buffers 1101a, 5 (one
buffer is filled while the other is being read and emp-
tied), from which they are passed under the control of
direct memory access controller 1102 to private bus 93
of compression module 83, and thence to circular buffer
memory 996,

The audio and video data are placed in circular buff-
ers 99z and 9956 holding the most recent two minutes of
data for that channel under the direction of control
computer 81 and executive microcomputer 915. Execu-
tive microcomputer 91b preferably is a standard com-
mercial microcomputer card (e.g., Intel Order No.
SBC-286-100) based on an 80286 microprocessor. This
card provides an interface path to the control computer
81. All data to be transferred to the central site is re-
quested by control computer 81.

The signal processing subsystem 80 can be referred to
as the “front end” of local site 21. Control computer 81
can be referred to as the “back end”.

Control computer 81 (FIG. 8) is preferably a com-
mercially available MicroVAX II minicomputer manu-
factured by Digital Equipment Corporation (DEC),
running the DEC VMS virtual memory operating sys-
tem. Between one and nine megabytes of RAM memory
are provided along with one DEC RA81 Winchester
disk drive (with controller) having a capacity of 456
megabytes. A DPV11 synchronous interface connects
the control computer 81 to communications channels
23a, b via a modem. A DRV11 direct memory access
controller connects control computer 81 to signal pro-
cessing subsystem 80.

A function of control computer 81 is to determine,
using detected signal artifacts, when new and as yet
unknown broadcast segments may have been received.
Control computer 81 also keeps track of the temporary
log for such segments until the segments have been
identified by central site 22. Another function of control
computer 81 is to determine, based on duration and
other criteria, such as time of day, whether or not
matches accumulated by executive microcomputer 91a
actually indicate that a segment has been recognized.
(For example, during “prime time” no commercials are
normally broadcast at, e.g., 7 minutes after the hour.) In
performing these functions, control computer 81 exer-
cises its ability to control all segment processing subsys-
tem 80 functions via executive microcomputers 91q,
91b.

Control computer 81 can instruct modules 82 and 83
to tune to a particular channel to capture audio/video
data, to compare a pair of frame and key signatures, or
to generate a local signature. These instructions can
originate in control computer 81 itself or ultimately at
central site 22. For example, in identifying a new seg-
ment, an operator may need higher resolution video
information. In such a case, control computer 81 would
act on instructions from central site 22 by requesting
module 83 to capture the required data when the de-
sired segment is next received. Control computer 81
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also stores on disk a backup copy of the signature data-
base stored in RAM memory 97.

Referring again to FIG. 2, central system 22 includes
central-local site 21a, coprocessor 25, mainframe **host”
computer and memory 27 with associated mass storage
device 28, communications processor 29 and worksta-
tions 26.

Coprocessor 25 is used to assist with certain computa-
tionally intensive functions related to the signature pro-
cessing requirements of the central site 22. The “front
end” of coprocessor 25 is identical to matching module
82 of local site 21, earlier described, except for the omis-
sion from coprocessor 25 of channel cards 94. It is pre-
ferred, however, that the memory for the signature
database within coprocessor 25 be expanded over that
of the local site to ensure that all key signatures used at
all local sites can be resident in coprocessor 25.

The “back end” of coprocessor 25 preferably uses the
same MicroVAX computer used by local sites 21 (FIG.
8), although a different type of computer could be used.
Another alternative is that the coprocessor front end
may be attached to communications processor 29 at the
central site. It is also preferred that the coprocessor
hardware be duplicated at central site 22 so that a
backup system is available in case of a failure of the
primary coprocessor. The coprocessor’s signature gen-
erating and comparing functions are performed in the
front end, while its checking and grouping functions are
controlled by its back end utilizing the comparison
capabilites of the front end as described above.

Workstation 26 is the vehicle by which new and
unknown segments are presented to, and classified by,
human operators. A secondary function of workstation
26 is to act as a terminal in the maintenance of host
resident databases. Workstation 26 is made up of the
following:

1. A standard IBM 3270 AT computer capable of
local processing and communicating with host
computer 27;

2. A 30 MB hard disk drive, 1.2 MB floppy drive,
color console monitor and keyboard all attached to
the 3270 AT;

3. Two video monitors for viewing two segments
simultaneously;

4. One audio output device (e.g., headphones) for
listening to the audio portion of a segment;

5. A video card installed in the 3270 AT for control-
ling the video portions of segments; and

6. An audio card installed in the 3270 AT for control-
ling the audio portion of segments.

The heart of workstation 26 is the IBM 3270 AT
computer. The 3270 AT is a blend of an IBM 3270
terminal and an IBM AT personal computer. By com-
bining the power of these components, a very effective
mainframe workstation is created. Workstation 26 al-
lows easy communication with host 27 and has its own
processing capability. Up to four sessions with host 27
can be started as well as a local process all viewed in
separate windows on the console screen. A combination
of host and local processes are used by the operator.

The video card contained in the 3270 AT can display
two different segments. Each video card consists of a
pair of “ping-pong” (A/B RAM) memories for holding
compressed gray scale video data. The ping-pong mem-
ories can be used in one of two ways. First a segment
can be pre-loaded into RAM A while RAM B is being
displayed. Second, the ping-pong memories can be used
to load the next frame of a segment while the other is
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being displayed. Gray scale data 1s returned o video
format and smoothed before being passed througn the
video digitai-to-analog converter.

An audio control card is also provided in the 3270
AT. ADPCM circuits {(e.g., NEC 7730) on the auaio
control card expand the data and output a seral bit
stream for conversion to analog information w0 e
played on the operator’s headphones.

Workstation 26 supports the identification process ot
new commercial segments and contains self-test rou-
tines to check the status of the machine and compo-
nents. It is possible for workstation 26 to operate m a
somewhat stand-alone mode requesting needed infor-
mation from host 27 and passing results back. Alterna-
tively, host 27 could control the application and send
audio/video requests to workstation 26. The operator at
workstation 26 controls the audio and video cards ‘o
cause the audio and/or video portions of selected seg-
ments to be displayed or output.

Host computer 27 is preferably an IBM mainframe ot
the 308X series, such as an IBM 3083. Host computer 27
maintains a copy of the global signature database ana an
archive of all parametized and compressed audio/video
data from which the signature database was generateq.
The archive allows recreation of the signature database
in the event, e.g., of an accidental catastrophic loss ot
data.

Host computer 27 uses the following commerciaily
available software packages:

1. Operating system—IBM MVS/XA:

2. Communications software—IBM ACF/VTAM,

NCP, NPAA;

3. Telecommunications monitor—IBM CICS: ana

4. Database management system—Cullinet [DMS.

Host 27 also commands the workstation 26, coproces-
sor 25 and, ultimately, local site 21. For exampie, it may
be determined that additional information is neeaea
from a particular local site 21. Host 27 acts on that
determination by instructing the appropriate local site
control computer 81 to request that its signal processing
subsystem 80 capture additional data, or upload some
data previously captured, for example.

Host 27 also uses information transmitted by the vari-
ous local sites 21 as to the occurrences of segments to
compile a log of occurrences and one or more reports
requested by the system users.

Communications channels 23¢, 4 and communica-
tions processor 29 are shown diagrammatically in more
detail in FIG. 12. In the embodiment shown, coproces-
sor 25 has a separate control computer 121, althoughn. as
stated above, the functions of that computer couid be
handled by communications processor 29.

All communications within central site 22 and local
sites 21 are coordinated by Digital Equipment Corpora-
tion (DEC) equipment. Therefore, communications
throughout the system are based on DEC’s DECNet
protocol. Within central site 22, the DECNet protocol
is run on a local area network 120. An SNA gatewav
122 manufactured by DEC is connected to local area
network 120 to translate between DECNet and IBM's
Systems Network Architecture to allow communica-
tions between host 27 and the rest of the system. An
IBM 3725 communications control device 123 inter-
faces between SNA gateway 122 and host 27. An [BM
3724 cluster controller 124 interfaces between aevice
123 and workstations 26, allowing workstations 26 o
communicate with host 27. Centrai-local site 2la :s
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connected to local area network 120 by high-speed link
24 as earlier discussed.

Communications control computer 29 is preferably a
Digital Equipment Corporation VAX 8200. Coproces-
sor control computer 121 is the identical computer and 5
in fact, as discussed above, its function can be per-
formed by communications control computer 29 if de-
sired.

Communications control computer 29 interfaces be-
tween local area network 120 and local sites 21. For
local sites 21 with which high-speed or high-volume
communications is necessary or desired—e.g., major
“hot” markets such as New York, Chicago or Los An-
geles—communication can be by high-speed leased line
23b. However, for most local sites 21, a lower speed
packet switching data network 23a running the well-
known X.25 protocol is used. The X.25 protocol is

Appendix A

Microsoft MACRO Assembler Version 3.00
04-24-86

22

transparent to DECNet and is available on such com-
mercial data communications networks as Telenet or
Tymnet. Communications lines 125 between individual
local sites 21 and network 23a can be provided either by
leased line or over the telephone dial-up network.

Thus it is seen that a method, apparatus and system
has been provided for accurately (with a less than 1%
error rate), rapidly and reliably logging the occurrences
of large numbers of broadcast segments without relying
on cues or codes in the signal, and for identifying new
segments with a minimum of human involvement.

Persons skilled in the art will appreciate that the
present invention can be practiced by other than the
embodiments described herein, which are presented for
the purpose of illustration and not of limitation, and the
present invention is limited only by the claims that fol-
low.

© 1986 Selling Areas -
Marketing, Inc.
Unpublished work -

All rights reserved

; 4X2THIS PROGRAM SAMPLES 4X2 ECCENTRICALLY PLACED
;SQUARES. VALUES SENT TO THE INTEL ARE 0-255 FOR EACH
;OF THE FOUR SQUARES PLUS A 2 BYTE TIME VALUE. DATA IS
;SENT TO THE INTEL ON RECEIPT OF A CARRIAGE RETURN.

EAANANREARERRREENPARRARRRER AT RRA AR IR ARt e did iy

EDIT LOG:

; 11/04/85 MJDINITIAL ENTRY, ERASE UNUSED SUBROUTINES
; 11/05/85 MJD

Li e s 2

ASSEMBLES USING MICROSOFT 3.0 ASSEMBLER

H RATHER THAN OLD IBM-MICROSOFT 1.0 .

: DWORD BECOMES WORD.
H 11/06785
; DATA GATHERING RATHER THAN WAIT FOR

;  HANDSHAKE.

;  11/11/85MJDSEND ONE BYTE PER SQARE, ADD BOX OUTLINE
; ON DISPLAY

;  11/21/85MJOADD CODE TO COMPUTE FRAME SIGNATURES AND
; NERF BITS.

:VALUE EQUATES GO HERE
PUBLICPCV,PCV1, TIMARK, TIMSAV, FLAG, START

sREGISTER BASE CONSTANTS

’
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= FFO0  REGBASE EQUOFFOOH
= 6000  IMBASE EQU 6000H ;SEGMENT REG BASE

7

= 03F8 COMMBASEEQUO3F8H ;COMM PORT BASE ADDR
= 03FD COMMSTATEQUCOMMBASE . ¢ 05H
= COMMDATAEQUCOMMBASE

0
’

= 0020 ICOMPRT EQU20H
= 0021 IMSKPRT EQU21H

;REGISTER OFFSETS

= FFO0  CSROEQUREGBASE + OOM

= FFO1  CSRIEQUREGBASE+ O1H

= FFO2  LUTAEQUREGBASE + O2H

= FFO3  LUTDEQUREGBASE + O03H

= FFO4  LUTMASKEQUREGBASE+ O4H

= FFOS  FRMSEL EQUREGBASE + OS5H
= FFO06  VBIINTREQUREGBASE + OGH

INTERRUPT LOCATIONS

~s e me o~

0000 ABSOSEGMENTATO
oo2c ORG11 ¥ 4 ;HARDWARE INTR #3 IS MAPPED
;7O IBM INTR #11

co2c VSYNCLABELWORD ; INTR #4 DEFINED

002C  ABSOENDS
; FLAG MACROD
; CHECKS SEMAPHORE SET BY INTERRUPT ROUTINE
: TO TELL WHICH FIELD HAS BEEN WRITEM
FLAGS MACRO
LOCALM?
Mi: MOVAX, FLAG
ANDAL , OFFH
JEMT
MOVELAG, 0
ENDH
;CHECKS FOR CHARACTER FROM INTEL
DATARDY MACRO

MOVDX, COMMSTAT ;INIT STATUS REG ADDR
DATARDY1: INAL,DX  GET STATUS

ANDAL, 000000018 ;MASK DATA RDY

JZDATARDY1 ;JUMP IF NOT READY

MOVDX , COMMDATA
INAL,DX
ENDM

:

.
’

i
sMACRO XMITRDY

; CHECKS AND WAITS FOR XMIT BUFFER TO EMPTY
; EATS DX,AL

’
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XMITRDY MACRO

LOCALX1

MOVDX , COMMSTAT
X1: INAL,DX -

AND AL, 001000008

Jaxi

SENDZ MACRO TDATA
LOCALTDATA
XMITRDY
MOVAX, TDATA; TRANSMIT BUFFER EMPTY
MOV DX, COMMDATA
QUTDX,AL;FIRST BYTE TRANSMITTED

XMITRDY
MOVAX, TDATA; TRANSMIT BUFFER EMPTY
MOVAL , AH
MOV DX, COMMDATA
OUTDX,AL;SECOND BYTE TRANSMITTED
ENDM

..... “essesessssscensssncnsessnsaasanar s
TIPS SE 0000008500 00000 8800080 RRRRTINEETEIIS

MACRO SEND1

SENDS AL

EATS AX,DX
SEND1 MACRO TDATA

LOCALTDATA

XMITRDY

MOV DX, COMMDATA

MOVAX, TDATA

QUTDX, AL

ENDM
;t'i.'tti'*fii.it'.'i'.".'ﬂ*'
;MACRO  FUNCTION- PARAMETERS ARE:
; P1 GUADRANT NUMBER
; P2X START ADDRESS 0-255
’

~e wa wu e we

P3Y START ADDRESS 0-255

P4RESULT DESTINATION 1 WORD IN LENGTH
;THIS ROUTINE ACCESSES EVERY OTHER PIXEL OF EVERY OTHER LINE
sFOR 2 LINES AND 4 PIXELS HORIZONTALLY; THERE ARE THEREFCRE
;4X2=8 PIXELS SAMPLED. THE SAMPLE VALUES ARE FROM 0-255 AND
;SUMMED IN BP THEN TRANSFERRED TO P4. P4 MUST BE 1 WORD
H (2 BYTES) IN LENGTH

’

FUNCTION MACRO  P1,P2,P3,P4
LOCAL  FUNC4,L1
;SELECT QUADRANT 00 1S FIRST QUAD UPPER LEFT

;01 IS SECOND UPPER RIGHT
;11 IS THIRD LOWER RIGHT
;10 IS FOURTH LOWER LEFT

MOVDX, FRMSEL

INAL,DX

AND AL, 111111008

OR AL,P1

OUTDX, AL
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{GATHER PIXELS AND SUM THEM

.
’

MOV 8P,0000H; ZERO ACCUMULATION REG
MOVAH,00H ;ZERO AR
MOVDX,4 ;SET LINE LOOP TO & TIMES
:(2 ACTIVE)

.
?

MOVBX,P3 ;SET Y COORDINATE
L1: MOV S1,P2 ;SET X COORDINATE
MOVCX,8 ;SET PIX LOOP TO 8 TIMES
;1 (4 ACTIVE)

FUNC4: MOVAL,ES: [SI+BX];GET PIXEL DATA
ADDBP,AX ;SUM TO ACCUM REG

INCS1

INCSI ;INCREMENT PIX ADDR TWICE

DECCX ;DECREMENT CX ONCE

LOOPFUNC4 ;LOOP THROUGH 16 PIXELS (8
SACTIVE)

INCBH

INCBH ;INCREMENT LINE ADOR TWICE

DECDX

DECDX ;DECREMENT LINE LOOP COUNTER TWICE

JNZL1 ;LOOP BACK IF NOT DOME
MOV P4,BP

MOVCL, 3

SHRP4, CL

ENDM :BACK TO CALLER

:GRAW MACROTH1S MACRO DISPLAYS THE LOCATION OF THE
; SAMPLING AREAS AS BOXES ON THE SCREEN

.
'

DRAW MACRO  K1,K2,K3
LOCAL  E1,E2,E3,Eé4
; K1 IS QUADRANT
;K2 IS X
; K3ISY
H
;SELECT QUADRANT 00 IS FIRST QUADUPPER LEFT
H 01 1S SECOND UPPER RIGHT
11 1S THIRD LOWER RIGHT
H 10 IS FOURTH LOWER LEFT
MOVDX , FRMSEL
INAL,DX
AND AL, 111111008
OR AL K1
OUTDX, AL

!
;OUTPUT FIRST HORIZONTAL LINE
;
MOVAL,OFFH ;SET DATA
;
MOVBX,K3 ;SET Y COORDINATE
MoV S1,K2 :SET X COORDINATE
MOVCX,8 ;SET PIX LOOP TO 8 TIMES

E1: MOV ES: [SI+BX],AL;WRITE LINE

INCSI
LOOPE1 ;LOOP THROUGH 8 PIXELS

Page 33 of 118



29

WRITE SECOND HORIZONAL LINE

MOV SI,K2 ;SET X COORDINATE
MOVCX,8 ;SET PIX LOOP TO 8 TIMES
ADDBX, 0400

E2: MOV ES: [SI+8X] ,AL;WRITE LINE

-~ s me

INCS]
LOOPE2 ;LOOP THROUGH 8 PIXELS

WRITE FIRST VERTICAL LINE
MOVBX,K3 ;SET Y COORDINATE

MoV S1,X2 ;SET X COORDINATE
MOVCX,4 ;SET PIX LOOP TO 4 TIMES

E3: MOV ES: (SI+BX] ,AL;WRITE LINE

“~. w2 we

INCBH
LOOPE3 ;L00P THROUGH 4 PIXELS

WRITE SECOND VERTICAL LINE

MOVBX,K3 ;SET Y COORDINATE
MOVEX,4 ;SET PIX LOOP TO 4 TIMES
ADD SI,8

E4: MOV ES: [S1+BX] ,AL;WRITE LINE

INCBH
LOOPE4 ;LOOP THROUGH & PIXELS

4,739,398

ENDM

;BACK TO CALLER

GRAB

MACRO

TELL FRAME GRABBER TO CAPTURE A FRAME

H
H
.
’
.
’
Gl

RAB MACRO

MOVDX, CSRO

INAL,DX ;READ CSRO PORT
ORAL,00100000B; SET ACOMODE1 BIT
ANDAL,11101111B;CLEAR ACOMODEO BIT
OUTDX,AL ;OUTPUT SINGLE FRAME CAP. COMM.
ENDM

rHRREANRAAANNRRAEAANRANENERERRRTRAALATRRERRA NN T A TR AR TR R TS
'

;ASSEMBLER OVERHEAD

PGROUP GROUPCSEG ;CODE GROUP IS PGROUP
DGROUP GROUPDAREA,STACK

0000
0000

0400

ocoo

s ma me e ws

STACK SEGMENTSTACK

0400 ¢ DBO4OOH DUP(?);ALLOCATE 1024 BYTE STACK

77

STACK ENDS

DAREA SEGMENT WORD PUBLIC
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0000 01 € TIMARK DWO1H DUP(?);DEFINE TIME MARK LOCATION IN MEMR
27??
)
0002 01 [ TIMSAV DWOTH DUP(7);DEFINE SAVE MARK LOCATION IN MEMR
277?

0004 01 [ FLAG DWOTH DUP(?);SEMAPHORE BETWEEN INTERRUPT ROUTINE
7777

H AND BASE PROGRAM
000s 01 [ LOC1 DWO1H DUP(?)
777?

ooog 01 [ LOC2 DWOTH DUP(?)
77?7

000A 0% £ LOC3 DWO1H DUP(?)
2277

oooc 01 [ LOC4 DWOTH DUP(?)
72?7

000E 01 [ TEMP DWO1H DUP(?)
777

0010  DAREA ENDS

0000 CSEG SEGMENT WORD PUBLIC;CSEG WORD ALIGNED
sAND PUBLIC FOR OTHER MCDULES

RERAECHARANERAERRRAARRARATAIALEANTTERRRRCARERETTRA SRR DA RN RND

i
;CODE STARTS HERE (DOS RELATED)
0

000 START PROCFAR ;SETS UP FOR RETURN LATER

ASSUME CS:PGROUP, SS:STACK, DS:DGROUP, ES:NOTHING

0000 BC 0400  MOVSP,0400H;LOAD STACK POINTER
0003 B8 ---- R MOVAX,STACK
0006 8E DO MOVSS,AX ;LOAD STACK SEGMENT
0008 18  PUSHDS ;SAVE DATA SEGMENT ON STACK
0009 33 CO  XORAX,AX ;ZERO AX
000B SO  PUSHAX ;PUSH ZERO OM STACK

;D0S RETURN ADDRESS ON STACK

000C B8 ---- R MOVAX,DGROUP
00CF 8E 08 MOVDS,AX ;LOADS DGROUP INTO DS

;APPLICATION CODE STARTS HERE

0011 pev:
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0011 B9 0000 MOVCX, 0000H
0014 8e 1 MOVES,CX ;ES SEG LOADED WITH ABSO 0

0016 8C ¢c9 MOVCX,CS ;CX LOADED WITH CODE SEG
0018 26: 89 OE 002E R MOVES:VSYNC+2,CX;LOAD INTR SEG REG

001D 263 C7 06 002C R 047F R MOVES:VSYNC,OFFSET INTR;LOAD INTR #3 VECTOR

;ADDRESS

0024 B9 6000 HOVCX,[H.BASE:IHAGE BASE ADDR INTO CX.
0027 8t C1 MOVES,CX ;IMAGE BASE ADOR INTO ES

0029 C7 06 0000 R 0000 MOV TIMARK,OOOOH;INIT TIME MARK MEMR LOC TO 0

002F EB 042B R CALLINIT
0032 E8 0410 R CALLCLEAR

0035 E4 21 INAL, IMSKPRT;GET INTR MASK
0037 24 F7 ANDAL, 11110111B;SET IKTR #3 MASK ON (=0)
0039 E6 21 OUT IMSKPRT,AL; QUTPUT MASK

0038 80 20 MOVAL , 20H
0030 E6 20 OUTICOMPRT AL ;OUTPUT END OF INTR TO 8259

003F BA FFOT  MOVDX,CSR1

0042 EC  INAL,DX

0043 0C 80  ORAL,100000008;ENABLE PCVISION INTR OP
0045 EE  OUTDX,AL ;OUTPUT CSR1 PORT

i
;
0066 EB8 0436 R CALLILUT
‘
H

INITIALIZE LOOK UP TABLE FOR RAMP WITH
LSB EQUAL TO FULL WHITE

R N e R R T R R R
SET UP VALUES USED FOR SAMPLING REGIONS
;THEY ARE USED BY THE FUNCTION AND DRAW

sMACROS

.
’

0080  X_SQ1EQUSOH
4000  Y_SQ1EQUO4COOH

0040  X_SQ2EQUAOH
8000  Y_SQ2EQUBO00H

0020  X_SQ3EQU20H
2000 Y_SQ3EQU2000H

0040  X_SQ4EQU4OH
8000  Y_SQ4EQUOBOOOH

DRAW 000000008,X_SQ1,Y_SQ1 ;UPPER LEFT

0049 BA FFOS + MOVDX, FRMSEL
004C EC + INAL,DX
004D 24 FC + AND AL, 111111008
004F 0OC 00 + OR AL,000000008
0051 EE + OQUTDX,AL
0052 BO FF + MOVAL,OFFH ;SET DATA
0054 8B 4000 + MOVBX,Y_SQ1 ;SET Y COORDINATE -
0057 BE 0080 + MOV S1,X_SQ1 ;SET X COORDINATE
005A B9 0008 + MOVCX,8 ;SET PIX LOOP TO 8 TIMES
005D 26: 88 00 +2?70000: MOV ES: [SI+BX],AL;WRITE LINE
0060 46 : + INCst
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0061
0063
0066
0069
0060
0070
0071
0073
0076
0079

'007C
007F
0081
0083
0086
0089
oosc
008F
0091

0093
0096
0097
0099

0098
009c

00%E
00A1
00A4
GOA7
GCAA
00AB
00AD
0080
0083
00B7
00BA
00BB
008D
00co
ooc3
00cé
00ce
oo0cs
oocp
0000
00p3
0006
0009
00DB

00DD
Q0E0
00e1
00E3
00ES
00E6
0CE8
00EB
OCEE
GOF1
00F4
00FS
00F7

E2 FA

BE 0080
B9 0008
81 €3 0400
26: 88 00
46

E2 FA

88 4000
BE 0080
89 0004
26: 88 00
FE C7

E2 F9

BB 4000
B9 0004
83 cé 08
26: 88 00
FE C7

E2 F9

4,739,398

+ LOOP?7?70000 ;LOOP THROUGH 8 PIXELS

+ MOV $I,X_SQ1 ;SET X COORDINATE

+ MOVCX,8 ;SET PIX LOOP YO 8 TIMES

+ ADDBX,0400H

+770001: MOV ES: [SI+BXI,AL;WRITE LINE
INCSI

LOOP?7?70001 ;LOOP THROUGH 8 PIXELS
MOVBX,Y_SQ1 ;SET Y COORDINATE

MoV S1,X_SQ1 ;SET X COORDINATE
MOVCX,4 ;SET PIX LOOP TO & TIMES
+270002: MOV €S: [SI+BX],AL;WRITE LINE
+ INCBH ’

+ LOOP??70002 ;LOOP THROUGH 4 PIXELS

+ MOVBX,Y_SQ1 ;SET Y COORDINATE

© MOVCX,4 ;SET PIX LOOP TO 4 TIMES

« ADD SI1,8

+270003: MOV ES: (SI+BX1,AL;WRITE LINE
+ INCBH

+ LOOP770003 ;LOOP THROUGH & PIXELS

+ + + + e

DRAW 00000001B,X_SQ2,Y_SQ2 ;UPPER RIGHT

BA FFOS
EC

26 FC
oc 01

BO FF

88 8000
BE 0040
B9 0008
26: 88 00
46

E2 FA

BE 0040
B9 0008
81 €3 0400
26: 88 00
46

E2 FA

BB 8000
BE 0040
B89 0004
26: 88 00
FE C7

E2 F9

BB 8000
B9 0004
83 cé 08
26: 88 00
FE C7

E2 F9

+  MOVDX, FRMSEL
INAL,DX

AND AL, 111111008
OR AL,00000001B

QUTDX, AL
MOVAL,OFFH ;SET DATA

MOVBX,Y_SQ2 ;SET.Y COORDINATE

MoV SI,X_SQ2 ;SET X COORDINATE

+ MOVCX,8 ;SET PIX LOOP TO 8 TIMES
+770004: MOV ES: (SI+BX]1,AL;WRITE LINE
+ INCSI

+ LOOP??70004 ;LOOP THROUGH 8 PIXELS

+ MOV SI,X_SQ2 ;SET X COORDINATE

+ MOVCX,8 ;SET PIX LOOP TO 8 TIMES

+ ADDBX,0400H

+220005: MOV ES: (SI+8X1 ,AL;WRITE LINE
INCSI

LOOP??70005 ;LOOP THROUGH 8 PIXELS
MOVBX,Y_SQ2 ;SET Y COORDINATE

MOV SI,X_SQ2 ;SET X COORDINATE
MOVCX,4 ;SET PIX LOOP TO & TIMES
+770006: MOV ES: [SI+BX] ,AL;WRITE LINE
+ INCBH

LOOP??0006 ;LOOP THROUGH 4 PIXELS
MOVBX,Y_SQ2 ;SET Y COORDINATE

MOVCX,4 ;SET PIX LOOP TO 4 TIMES

ADD S1,8

+270007: MOV ES: [SI+BX] ,AL;WRITE LINE
+ INCBH

+ LOOP?70007 ;LOOP THROUGH 4 PIXELS

+ &+ + + 4+ &

+

&+ +

+ 4+ 0+ 4

DRAW 000000118,X_SQ3,Y_SQ3 ;LOWER RIGHT

BA FFQS
EC

26 FC
oc 03
EE

BO FF
88 2000
BE 0020
B9 0008
26: 88 00
46

E2 FA
BE 0020

+ MOVDX, FRMSEL
+  INAL,DX

+ AND AL, 111111008

+ OR AL,000000%18

+ OUTDX,AL

. MOVAL,OFFH ;SET DATA

+ MOVBX,Y_SQ3 ;SET Y COORDINATE

+ MOV SI1,X_SQ3 ;SET X COORDINATE

+ MOVCX,8 ;SET PIX LOOP TO 8 TIMES
+770008: MOV ES: [SI+8X3 ,AL;WRITE LINE
« INCSI

+ LOOP?770008 ;LOOP THROUGH 8 PIXELS

. MOV S1,X_SQ3 ;SET X COORDINATE
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00FA B9 0008 + MOVCX,8 ;SET PIX LOOP TO 8 TIMES
00FD 81 C3 0400 +  ADDBX,0400H
0101 26: 88 00 +770009: MOV ES:[SI+BX],AL;WRITE LINE
0104 46 + INCSI
0105 E2 FA + LOOP?70009 ;LOOP THROUGH 8 PIXELS
0107 88 2000 + MOVEX,Y_SQ3 ;SET Y COORDINATE
010A BE 0020 + MOV SI,X_SG3 ;SET X COORDINATE
0100 B9 0004 + MOVCX,4 ;SET PIX LOOP TO & TIMES
0110 26: 88 00 _ +77000A: MOV ES:[SI+BX],AL;WRITE LINE
0113 FE €7 + INCBH
0115 E2 F9 + LOOP??7000A ;LOOP THROUGH & PIXELS
0117 88 2000 + MOVBX,Y_SQ3 ;SET Y COORDINATE
011A B9 0004 + MOVCX,4 ;SET PIX LOOP TO 4 TIMES
0110 83 c6 08 + ADD SI,8
0120 26: 88 00 +77000B: MOV ES:[SI+BX] AL;WRITE LINE
0123 FE C7 + INCBH
0125 E2 F9 + LOOP?70008 ;LOOP THROUGH 4 PIXELS
DRAW  00000010B,X_SG4,Y_SQ4 ;LOWER LEFT
0127 BA FFO5 +  MOVDX, FRMSEL
0124 EC +  INAL,DX
0128 24 FC + AND AL,111111008
0120 OC 02 + OR AL,000000108
012F EE + OUTDX,AL
0130 BO FF . MOVAL ,OFFH ;SET DATA
0132 88 8000 + MOVBX,Y_SQ4 ;SET Y COORDINATE
0135 BE 0040 + MOV SI,X_SQ4 ;SET X COORDINATE
0138 89 0008 + MOVCX,8 ;SET PIX LOOP TO 8 TIMES
0138 26: 88 00 +27000C: MOV ES: [SI+BX] ,AL;WRITE LINE
013 46 + INCSI
013F E2 FA + LOOP?7000C ;LOOP THROUGH 8 PIXELS
0141 BE 0040 + MOV SI,X_SQ4 ;SET X COORDINATE
0144 B9 0008 + MOVCX,8 ;SET PIX LOOP TO 8 TIMES
0147 81 €3 0400 +  ADDBX,0400H
0148 26: 88 00 +770000: MOV ES: [SI+8X] ,AL;WRITE LINE
014E 46 + INCSI
014F E2 FA + LOOP?70000 ;LOOP THROUGH 8 PIXELS
0151 B8 8000 + MOVBX,Y_SG4 ;SET Y COORDINATE
0154 BE 0040 + MOV SI,X_SQ4 ;SET X COORDINATE
0157 B89 0004 + MOVCX,4 ;SET PIX LOOP TO & TIMES
015A 26: 88 00 +?7000E: MOV ES: [S1+8X],AL;WRITE LINE
015D FE C7 + INCBH
01SF E2 F9 + LOOP?7000E ;LOOP THROUGH & PIXELS
0161 88 8000 + MOVBX,Y_SQ4 ;SET Y COORDINATE
0164 B9 0004 + MOVCX,4 ;SET PIX LOOP TO 4 TIMES
0167 83 c6 08 + ADD SI,8
016A 26: 88 00 +27000F: MOV ES:(SI+BX),AL;WRITE LINE
0160 FE C7 + INCBH
016F E2 F9 + LOOP??7000F ;LOOP THROUGH 4 PIXELS

DRAW  000000008B,X_SQ1+1,Y_SQ1+100H

0171 BA FFOS + MOVDX, FRMSEL .
0174 EC + INAL,DX

0175 24 FC + AND AL,111111008

0177 0c 00 + OR AL,000000008

0179 EE +  OUTDX, AL

017A BO FF + MOVAL,OFFH ;SET DATA
017¢ 8B 4100 + MOVBX,Y_SQ1+100H ;SET Y COORDINATE
017F BE 0081 + MOV SI,X_SQ1+1 ;SET X COORDINATE
0182 B9 0008 4+ MOVCX,8 ;SET PIX LOOP TO 8 TIMES

0185 26: 88 00 +220010: MOV ES: [SI+BX] ,AL;WRITE LINE
0188 46 + INCSI

0189 E2 FA + LOOP??70010 ;LOOP THROUGH 8 PIXELS

0188 B8E 0081 + MOV $1,X_SQ1+1 ;SET X COORDINATE
018E . 89 0008 + MOVCX,8 ;SET PIX LOOP TO 8 TIMES
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0191
0195
0198
0199
0198
019¢e
01A1
01A6
01A7
01A9
0148
01AE
0181
0184
0187
0189

0188
018E
01BF
01ci
01C3
014
01cé
01c9
01ce
01cF
0102
0103
0105
0108
0108
01DF
01E2
01E3
01E5
01E8
01e8
01EE
01F1
01F3
0iFS
01F8
01FB
01FE
0201
0203

0205
0208
0209
0208
0200
020E
6210
0213
0216
0219
021c
6210
021F
0222
0225
0229

81 C3 0400
26: 88 00
46

E2 FA

BB 4100
BE 0081
89 0004
26: 88 00
FE C7

B2 F9

BB 4100
89 0004
83 c6 08
26: 88 00
FE C7

E2 F9
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ADDBX , 0400H

+270011: MOV ES: [SI+8X] AL;WRITE LINE

-
+
*
*
+

INCS!

LO0P??70011 ;LOOP THROUGH 8 PIXELS
MOVBX,Y_SQ1+100K ;SET Y COORDINATE
MOV SI,X_SQ1+1 ;SET X COORDINATE
MOVCX,4 ;SET PIX LOOP TO &4 TIMES

+770012: MOV ES: [SI+BX] ,AL;WRITE LINE

*

+ +

*

INCBH
LOOP?70012 ;LOOP THROUGH & PIXELS
MOVBX,Y_SQ1+100K ;SET Y COORDINATE
MOVCX,4 ;SET PIX LOOP TO 4 TIMES
ADD SI,8

+720013: MOV ES: [SI+BX],AL;WRITE LINE

+

+

INCBH
LOOP?270013 ;LOOP THROUGH 4 PIXELS

DRAW  00DO0DO1B,X_$a2+1,Y_$a2+100H

BA FFO5
EC ,
26 FC

oc 01

EE

BO FF

88 3100
BE 0041
B9 0008
26: 88 00
46

E2 FA

BE 0041
8% 0008
81 €3 0400
26: 88 00
46

E2 FA

BB 8100
BE 0041
B89 0004
26: 88 00
FE C7

E2 F9

88 8100
B9 0004
83 c6 08
26: 88 00
FE C7

E2 F9

+

L K I )

MOVDX , FRMSEL
INAL,DX
AND AL,111111008
OR AL,000000018
OUTOX, AL

MOVAL ,OFFH ;SET DATA
MOVBX,Y_SQ2+100H :SET Y COORDINATE
MOV $1,X_SQ2+1 ;SET X COORDINATE
MOVCX,8 ;SET PIX LOOP TO 8 TIMES

+2?70014: MOV ES:(SI+BX1,AL;WRITE LINE

+ + + 4+ ¢

INCST
LOOP?70014 ;LOOP THROUGH 8 PIXELS
MOV S1,X_SQ2+1 ;SET X COORDINATE
MOVCX,8 ;SET PIX LOOP TO 8 TIMES
ADDBX , 0400H '

+2270015: MOV ES: [SI+BX] ,AL;WRITE LINE

+

+
+*
*
+*

INCSI

LOOP?70015 ;LOOP THROUGH 8 PIXELS
MOVBX,Y_SQ2+100H ;SET Y COORDINATE
MOV SI,X_SQ2+1 ;SET X COORDINATE
MOVCX,4 ;SET PIX LOOP TO 4 TIMES

+770016: MoV ES: [SI+8X] ,AL;WRITE LINE

+
¢
¢
*
+

INCBH

LOOP?220016 ;LOOP THROUGH 4 PIXELS
MOVBX,Y_SQ2+100K ;SET Y COORDINATE
MOVCX,4 ;SET PIX LOOP TO 4 TIMES
ADD 1,8

+770017: MoV ES: (SI+BX1,AL;WRITE LINE

*

-

INCBH
LOOP2?0017 ;LOOP THROUGH 4 PIXELS

DRAW  000000%1B,X_SQ3+1,Y_SQ3+100H

BA FFOS
EC

24 FC

oc 03

EE

BO FF

BB 2100
BE 0021
B9 0008
26: 88 00
46

E2 FA

BE 0021
89 0008
81 C3 0400
26: 88 00

MOVDX, FRMSEL
[HAL,DX
AND AL,111111008
OR AL,000000118
QUTDX, AL

MOVAL,OFFH ;SET DATA
MOVBX,Y_SQ3+100H ;SET Y COORDINATE
MoV SI1,X_SQ3+1 ;SET X COORDINATE
MOVCX,8 ;SET PIX LOOP TO 8 TIMES

+720018: MOV ES: [SI+BX] ,AL;WRITE LINE

+

+ + &+ 4+

INCS!
LOOP?20018 ;LOOP THROUGH 8 PIXELS
MOV SI,X_SQ3+1 ;SET X COORDINATE
MOVCX,8 ;SET PIX LOOP TO 8 TIMES
ADDBX, 0400H

+270019: MOV ES: (SI+BX] ,AL;WRITE LINE
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022¢c
0220
022F
0232
0235
0238
0238
0230
023F
0242
0245
0248
0248
024D

024F
0252
0253
0255
0257
0258
025A
0250
0260
0263
0266
0267
0269
026C
G26F
0273
0276
0277
0279
0z27¢c
027F
0282
0285
0287
0289
028c
028F
0292
0295
0297

0299
029¢C
0290
029F
02A1

02A2
02A5
02A7
02A9

02AF
0283

4,739,398

41 42

46 + [INCS!

E2 FA + LOOP770019 ;LOOP THROUGH 8 PIXELS

88 2100 + MOVBX,Y_SQ3+100H ;SET Y COORDINATE

BE 0021 + MOV S$1,X_$Q3+1 ;SET X COORDINATE
B9 0004 + MOVCX,4 ;SET PIX LOOP TO & TIMES

26: 88 00 +77001A: MOV ES: [S1+BX],AL;WRITE LINE
FE C7 + INCBH

E2 F9 + LOOP?77001A ;LOOP THROUGH 4 PIXELS

BB 2100 + MOVBX,Y_SQ3+100H ;SET Y COORDINATE

89 0004 + MOVCX,& ;SET PIX LOOP TO & TIMES

83 c6 08 + ADD SI,8

26: 88 00 +7720018: MOV ES: [SI+BX] ,AL;WRITE LINE
FE C7 + INCBH

E2 F9 + LOOP?7001B ;LOOP THROUGH 4 PIXELS
DRAW 000000108,X_SQ4+1,Y_SQ4+100H

BA FFOS +  MOVDX, FRMSEL

£ + INAL,DX

2 FC + AND AL, 111111008

oc 02 + OR AL,000000108

EE + OUTDX,AL

B8O FF + MOVAL,OFFH ;SET DATA

8B 8100 + MOVBX,Y_SQ4+100H ;SET Y COORDINATE

BE 0041 + MOV S1,X_SQ4+1 ;SET X COORDINATE
89 0008 + MOVCX,8 ;SET PIX LOOP TO 8 TIMES

26: 88 00 +27001C: MOV ES: [SI+BX],AL;WRITE LINE
4 + INCSI

£2 FA + LOOP?7001C ;LOOP THROUGH 8 PIXELS

BE 0041 + MOV S$1,X_SQ4+1 ;SET X COORDINATE
89 0008 + MOVCX,8 ;SET PIX LOOP TO 8 TIMES

81 C3 0400 + ADDBX,0400H

26: 88 00 +772001D: MOV ES: [SI+BX],AL;WRITE LINE
46 + INCSI

E2 FA + LOOP?7001D ;LOOP THROUGH 8 PIXELS

88 8100 + MOVBX,Y_SQ4+100H ;SET Y COORDINATE

BE 0041 + MOV SI,X_SQ4+1 ;SET X COORDINATE
B 0004 + MOVCX,4 ;SET PIX LOOP TO 4 TIMES

26: 88 00 +77001E: MOV ES: [SI+BX],AL;WRITE LINE
FE €7 + INCBH

E2 F9 + LOOP?7001E ;LOOP THROUGH 4 PIXELS

88 8100 + MOVBX,Y_SQ4+100H ;SET Y COORDINATE

B9 0004 + MOVCX,4 ;SET PIX LOOP TO 4 TIMES

83 ¢6 08 + ADD SI,8

26: 88 00 +72001F: MOV ES: (SI+BX],AL;WRITE LIKE
FE C7 + INCBH

E2 F9 + LOOP?7001F ;LOOP THROUGH 4 PIXELS
GRAB

BA FFOD + MOVDX,CSRO

£C + INAL,DX ;READ CSRO PORT

oc 20 + ORAL,001000008;SET ACOMOOE1 BIT

26 EF + ANDAL,111011118;CLEAR ACQMODEO BIT

EE + OUTDX,AL ;OUTPUT SINGLE FRAME CAP. COMM.
FLAGS

A1 0004 R +220020: MOVAX, FLAG

24 FF +  ANDAL ,OFFH

7% F9 + JE?70020

C7 06 0004 R 0000 + MOVFLAG,0

88 1E 0000 R PCV1: MOVBX,TIMARK;SAVE TIME MARK IN TIMSAV

89 1E 0002 R MOV TIMSAV,BX

JGET DATA FROM FIRST SAMPLING REGION AND SEND
;7O THE INTEL, THEN REPEAT FOR OTHER- REGIONS

.
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FUNCTION 00000000B,X_Sat,Y_sa1,Loct
0287 BA FFOS + MOVDX,FRMSEL
02BA EC + INAL,DX
0288 24 FC + AND AL,111111008
0280 OC 00 + OR AL,000000008
028F EE + OUTOX,AL
02c0 8D 0000 . MoV 8P,0000H; ZERO ACCUMULATION REG
02c3 B4 00 . MOVAH,00H ;ZERO AH
0265 BA 0004 + MOVDX,4 ;SET LINE LOOP TO 4 TIMES
02c8 BB 4000 + MOVBX,Y_SQi ;SET Y COORDINATE
02€8 BE 0080 +2270022: MOV §1,X_8Q71 ;SET X COORDINATE
02CE B89 0008 + MOVCX,8 ;SET PIX LOOP TO 8 TIMES
0201 26: 8A 00 +270021: MOVAL,ES: [SI+BX] ;GET PIXEL DATA
0204 03 £8 + ADDSP,AX ;SUM TO ACCUM REG
026 46 « INCSI
0207 46 + INCSI ;INCREMENT PIX ADDR TWICE
0208 49 + DECCX ;DECREMENT CX ONCE
0209 E2 F6 + LOOP?70021 ;LOOP THROUGH 16 PIXELS (8
0208 FE €7 + INCBH
0200 FE €7 + INCBH ;INCREMENT LINE ADDR TWICE
020F 4A + DECDX
02E0 4A + DECDX ;DECREMENT LINE LOOP COUNTER TWICE
02E1 75 €8 « JNZ?270022 ;LOOP BACK IF NOT DONE
02E3 89 2E 0006 R + MOV LOC1,BP
02E7 B 03 + MOVCL,3
02ES D3 2E 0006 R ¢ SHRLOCT,CL

SEND1LOC1
02ED BA 03FfD + MOVDX,COMMSTAT
02F0 EC +2720624: INAL,DX
02F1 24 20 « AND AL,001000008
02F3 74 FB + 42770026
02F5 BA 03F8 + MOV DX,COMMDATA
02F8 A1 0006 R +  MOVAX,LOCI
028 EE « oUTDX,AL

FUNCTION 000000018,X_SQ2,Y_SQ2,L0C2

02FC BA FFOS +  MOVDX, FRMSEL
02FF EC + INAL,DX
0300 24 FC + AND AL,111111008
0302 oc 01 + OR AL,00000007B
0306 EE «  OUTDX,AL
0305 BD 0000 . MOV 8P,0000H; ZERO ACCUMULATION REG
0308 B4 00 . MOVAH,00H ;ZERO AH
030A BA 0004 + MOVDX,4 ;SET LINE LOOP TO & TIMES
030D 8B 800O + MOVBX,Y_$Q2 ;SET Y COORDINATE
0310 BE 0040 +270026: MOV SI,X_SQ2 ;SET X TOORDINATE
0313 B9 0008 + MOVCX,8 ;SET PIX LOOP TO 8 TIMES
0316 26: 8A 00 +770025: MOVAL,ES: [SI+BX] ;GET PIXEL DATA
0319 03 E8 + ADDBP,AX ;SUM TO ACCUM REG
0318 46 + INCSI
031C 46 + INCSI ;INCREMENT PIX ADDR TWICE
0310 49 + DECCX ;DECREMENT CX ONCE
031E E2 F6 + LOOP?70025 ;LOOP THROUGH 16 PIXELS (8
0320 FE C7 « INCBH
0322 FE C7 + INCBK ;INCREMENT LINE ADDR TWICE
0326 4A + DECDX
0325 4A + DECDX ;DECREMENT LINE LOOP COUNTER TWICE
0326 75 E8 + JNZ770026 ;LOOP BACK IF NOT DONE
0328 89 2E 0008 R + MOV LOC2,8P
032c 81 03 + MovcL,3
0328 D3 2E 0008 R + SHRLOCZ,CL
SEND1LOC2
0332 BA 03FD «  MOVOX,COMMSTAT
0335 EC +770028: INAL,DX
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0336
0338
033A
033D
0340

0341
0344
0345
0347
0349
034A
0340
034F
0352
0355
0358
0358
035€
0360
0361
0362
0363
0365

0369
036A
0368
0360
0371
0373

0377
037A
0378
037
037F
0382
0385

0386
0389
038A
038c
038€
038F
0392
0394
0397
039A
0390
03A0
03A3
03A5
03A6
03A7
03A8
03AA
03AC
03AE
O3AF
0380
0382

26 20

74 FB

BA 03F8
A1 0008 R
EE

4,739,398
45 46
AND AL,001000008
32270028
MOV DX, COMMDATA
MOVAX, LOC2
oUTDX, AL

+ + + + ¢+

FUNCTION 00000011B,X_SQ3,Y_SQ3,L0C3

BA FFO5
EC

24 FC

oc 03

EE

8D 0000
84 00

BA 0004
B8 2000
BE 0020
B9 0008
26: 8A 00
03 E8

46

46

49

£2 F6

FE C7

FE C7

4A

4A

75 E8

89 2E 000A R
8103
D3 2E 000A R
SEND1LOC3
BA 03FD
EC

24 20

74 FB

BA 03F8
A1 000A R
EE

+ MOVDX,FRMSEL

INAL,DX

AND AL,111111008

OR AL,000000118

OUTDX, AL
MOV BP,0000H; 2ERO ACCUMULATION REG
MOVAH,00H ;ZERO AH

+ MOVDX,4 ;SET LINE LOOP TO 4 TIMES

+ MOVBX,Y_SQ3 ;SET Y COORDINATE

+77002A: MOV S1,X_SQ3 ;SET X COORDINATE

+ MOVCX,8 ;SET PIX LOOP TO 8 TIMES

+7720029: MOVAL,ES: [SI+BX];GET PIXEL DATA

+ ADDBP,AX ;SUM TO ACCUM REG

+ INCSI

+ + + + + 4

+ INCSI ;INCREMENT PIX ADDR TWICE

+ DECCX ;DECREMENT CX ONCE

+ LOOP?770029 ;LOOP THROUGH 16 PIXELS (8
+ INCBH

+ INCBH ;INCREMENT LINE ADDR TWICE

+ DECDX

+ DECDX ;DECREMENT LINE LOOP COUNTER TWICE
+ JNZ?7002A ;LOOP BACK IF NOT DONE

+ MOV LOC3,BP

+ MOVCL,3

+ SHRLOC3,CL

+ MOVDX, COMMSTAT
+77002C: INAL,DX

+ AND AL,001000008
J277002C

MOV DX, COMMDATA
MOVAX, LOC3
OUTDX, AL

+ + + 4

FUNCTION 000000108,X_SQ4,Y_SQ4,LOC4

BA FFO5
EC

26 FC
0c 02
EE

8D 0000
B4 Q0
BA 0004
88 3000
BE 0040
89 0008
26: 8A 00
03 8
46

46

49

E2 F6
FE C7
FE C7
4A

4A

75 E8
89 2E 000C R

+  MOVDX, FRMSEL
INAL, DX
AND AL,111111008
OR AL,000000108
OUTDX, AL
MOV BP,0000H; ZERO ACCUMULATION REG
MOVAH, 00K ;ZERG AH
MOVDX,4 ;SET LINE LOOP TO 4 TIMES
MOVBX,Y_SQ4 ;SET Y COORDINATE
+22002E: MOV S1,X_S84 ;SET X COORDINATE
+ MOVCX,8 ;SET PIX LOOP TO B TIMES
+770020; MOVAL,ES: [SI+BX];GET PIXEL DATA
+ ADDBR,AX ;SUM TO ACCUM REG
+ INCSI

+ + + + + + + 0+

DECOX ;DECREMENT LINE LOOP COUNTER TWICE
JNZ?7002E ;LOOP BACK IF NOT DONE
MOV LOC4,BP

+ INCSI ;INCREMENT PIX ADDR TWICE

+ DECCX ;DECREMENT CX ONCE

+ LOOP?7002D ;LOOP THROUGH 16 PIXELS (8
+ INCBH

+ [INCBH ;INCREMENT LINE ADDR TWICE

+ DECDX

+

+

+
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0386 B1 03 « MOVCL,3
0388 03 2E 000C R +  SHRLOCG,CL
GRAB ;GET NEXT FRAME
03BC BA FFOO +  MOVDX,CSRO
038F EC + INAL,DX ;READ CSRO PORT
03¢0 OC 20 + ORAL,001000008;SET ACOMODE! B8IT
03C2 24 EF + ANDAL,11101111B;CLEAR ACOMODEO BIT
03c6  EE ¢ OUTDX,AL ;OUTPUT SINGLE FRAME CAP. COMM.
SEND1LOCG
03cS BA 03FD +  MOVDX,COMMSTAT
03c8 EC +770030: INAL,DX
03¢9 26 20 + AND AL,001000008
03¢8 74 FB + 42770030
03C0 BA 03F8 + MOV DX,COMMDATA
0300 A1 000C R +  MOVAX,LOCh
0303 EE « OUTDX,AL
;SEND TIME DATA
SEND2T IMSAV
0304 BA O3FD +  MOVDX,COMMSTAT
0307 EC +770032: INAL,DX
0308 24 20 + AND AL,00100000E
03DA 76 FB + 42770032
030C A1 0002 R + MOVAX,TIMSAV;TRANSMIT BUFFER EMPTY
03DF BA 03F8 ¢ MOV DX,COMMDATA
0362 EE ¢ OUTDX,AL;FIRST BYTE TRANSMITTED
03E3 BA 03FD +  MOVDX,COMMSTAT
03E6 EC +7200333 INAL,DX
0387 26 20 + AND AL,001000008
0389 74 £8 + 42770033
03EB A1 0002 R +  MOVAX,TIMSAV; TRANSMIT BUFFER EMPTY
03EE 8A C4 + MOVAL,AH
03F0 BA 03F8 + MOV DX,COMMDATA
03F3 EE + OUTDX,AL;SECOND BYTE TRANSMITTED
;WAIT UNTIL NEXT FRAME
FLAGS
03F4 A1 0004 R +270034: MOVAX, FLAG
03F7 24 FF +  ANDAL,OFFH
03F9 7% F9 + JE?70034
03FB €7 06 0004 R 0000 +  MOVFLAG,0
sWAIT FOR INTEL TO REQUEST DATA
DATARDY
0401 BA O3FD + MOVDX,COMMSTAT ;INIT STATUS REG ADDR
0404 EC +DATARDY1: INAL,DX ;GET STATUS
0405 24 01 + ANDAL,00000001B ;MASK DATA RDY
0407 74 FB +  JZDATARDY? ;JUMP IF NOT READY
0409 BA 03F8 +  MOVDX,COMMDATA
040C EC + INAL,DX

.
.

040D E9 Q2AF R JMPPCV1;REPEAT LOOP AND GATHER DATA

R R R AR R R AR AR N DR AR AT XA R A RR SRS ER AP IAERAREEY
;SUBROUTINES START HERE
H

0410  SUBS PROCNEAR

; SUBROUTINE TO CLEAR IMAGE MEMORY 10 0
0410 BB 0000 CLEAR: MOVBX,O0
0413 B8 0000  MOVAX,0
0416 BA FFO6  MOVDX,LUTMASK
0419 EE  OUTDX,AL
041A 8B FO  MOVSI,AX
041C 26: 88 00  MOVES: [SI+BX],AL;SET ANY LOCATION [N MEMORY TO 0
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;SET UP CSRO TO CLEAR MEMORY
041F BA FFOO MOVDX, CSRO
0422 80 18 MOVAL, 000110118
0424 EE OuT DX, AL

; CHECK FOR COMPLETION
0425 EC AFG: INAL,DX
0426 24 30 ANDAL, 001100008
0428 75 fB JNEAFG
042A C3 RET

RERREEARRRAREERAANENERRAASEREY

PCVISION BOARD INITIALIZE

e ws we e

0428 50 INIT: PUSHAX
042C 52 PUSHDX ;SAVE REGS

0420 BA FFO1  MOVDX,CSR1

0430 B0 00  MOVAL,000000008;INIT LUTO
0432 EE  OUTDX,AL ;OUTPUT CSRY PORT
0433 SA  POPDX

0434 58  POPAX ;RESTORE REGS

0435 C3 RET ;BACK TO CALLER

JERREERRERARAAAN AR RN INARRL RS
sLUTO INITIALIZE (1 TO 1 MAP) ON EVEN ADDRESSES, 255 ON 00D.
; ALLOWS WHITE SQUARES TO BE WRITTEN TO DISPLAY
; SAMPLING REGIONS.
i
0436 50 ILUT: PUSHAX
0437 51 PUSHCX
0438 52 PUSHDX ;SAVE REGS

0439 BA FFO4 MOV DX, LUTMASK
043C 88 0000 MOV AX, 000000008
043F EF OUTDX, AX

0440 B89 0100 MOVCX,C100H; INIT LOOP COUNTER

0443 BA FFO1  MOVDX,CSR1

0446 EC  INAL,DX ;INPUT CSR1 PORT

0447 24 9F  ANDAL,10011111B;MASK LUTO ACTIVE
0449 EE  OUTDX,AL ;OUTPUT LUTO ACTIVE

044A 80 00 MOVAL,G0H ;INIT AL WITH 2ERO

064C BA FFO2 1LUT1: MOVDX,LUTA ;INIT LUT ADDRESS PORT
044F EE OUTDX,AL ;OUTPUT LUT O ADDRESS

0450 BA FFO3  MOVDX,LUTD ;INIT LUT DATA PORT
0453 EE  OUTDX,AL ;OUTPUT LUTQ DATA
0454 FE CO  INCAL
0456 E2 F&4  LOOPILUTY

; 1F MSB = 1 THEN MAKE EVERY THING WHITE
0458 BS 0080  MOVCX,B80H
0458 B8 0000  MOVAX,0
045 BA FFO2 1LUT2: MOVDX,LUTA ;SET ADDRESS
0461 FE CO  INCAL
0463 EE  OUTDX,AL

0464 A3 O00E R MOVTEMP,AX
0467 BA FFO3 MOVDX,LUTD ;OUT DATA
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046A
046C
0460

0470
0472

0474
0477
047A
0478
0s47C
047D

047¢

’
.
’
’
.
.

S1

BO FF MOVAL,OFFH
EE  OUTDX,AL

At 00CE R

MOVAX, TEMP

4,739,398

FE €0 INCAL ;INCREMENT ADDR AND DATA VALUE
E2 EA  LOOPILUT2 ;LOOP BACK 256 TIMES
;MASK LOWER BIT PLANE

BA FFO4 MOV DX,LUTMASK

B8 0001 MOV AX, 000000018

EF  OUTDX,AX

5A POPDX
59 POPCX
58 POPAX

c3 RET

;RESTORE REGS

sBACK TO CALLER

HRRERARRERREETERT AT AR RRINN

ARARRRETRERRTCEEARERNA TR TNRL

sVIDEO FIELD INTERRUPT HANDLER

i
047F
0480
0481

i
0482
0485

“s %o e

0487
048A
0488
068D

0490

0494
0497

0498
04%A

049¢C
0490
04%E

50 INTR: PUSHAX
52 PUSHDX ;SAVE REGS
1€ PUSHDS

88 ---- R

MOVAX , DGROUP

BE D8 MOVDS,AX ;LOAD OUR DS

SET SEMAPHORE ACCORDING TO FIELD

BA FFO1 MOV DX,CSR1

ED  INAX,
264 01 AN
A3 0004 R

FF 06 0000

BA FF0S

DX
D AL,000000018
MOVFLAG, AX

R INCTIMARK ;[NCR TIME MARK COUNTER MEMR LOC

MOVDX, VBI INTR

EE OUTDX,AL ;OUTPUT GARBAGE TO CLEAR PCV INTR

80 20 MO

VAL, 20H

E6 20 OUTICOMPRT ,AL;OUTPUT END OF INTR TO 8259

1F POPDS
5A POPDX
58 POPAX

CF IRET

SUBS ENDP

iRESTORE REGS

;BACK TO INTERRUPTED ROUTINE

JENDS NEAR CALL PROCEDURE

; ARAARAR TR A RN AR AR NN RTERN T XEAA TN RRCAT AR TTARRR RSN R T T RDOE

H RERARARRNA T ARAARN AR AT AN AN TN RANTACRRCVRENIRA R B AARA L ERNARALD

;APPLICATION CODE ENDS HERE

’

04A0

START ENDP

7ENDS FAR CALL PROCEDURE
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04A0  CSEG ENDS ;END CODE SEGMENT

;CODE ENDS HERE

ENDSTART ;END EVERYTHING

Macros:

Name Length

DATARDY. . . . « + ¢ & « & & . .0006
DRAW « « v o v v s o o » « « » .0026
FLAGS. . . . . . . . . PR 0002
FUNCTION . . . . . . o o v v o & 001c
GRAB . . . « .« . - . [ 0006
SENDT. . . . v v 0 v v s h e 0002
SEND2. + v v « 4 4 v 4 a e e 0007
XMITRDY. . & . o v o v o v o & .0002

Segments and Groups:

N ame SizeAlignCombineClass

ABSO . . . . v e o . « + o« .002CAT 0000
DGROUP . . . « o . & « &« + « .GROUP

DAREA. . + ¢ v ¢ ¢ v o & & . . .0010WORD PUBLIC

STACK. . . . . . . .. . « « . D4OOPARA STACK
PGROUP . . v v v ¢ v o v o o o & GROUP

CSEG & v v 4 o ¢ s o « o o o o » O4AOWORD PUBLIC
Symbots:

AFG. . . . . 0 o . . e e e e a . L NEAR 0425CSEG

CLEAR, . . . . . . e « « o+ » oL NEAR 0410CSEG

COMMBASE . . . . . . . « ¢« o + & Number03F8

COMMDATA . . . . . .. « + « . -AliasCOMMBASE

COMMSTAT . . . . . « ¢ o v ¢« & Number03FD

CSRO . . . . . v o o .. + « « yNumberFFOO

CSR1 . . . . . .. v s s« o +NumberfFO1

DATARDYT . . . . v ¢ v ¢ v v v ® L NEAR 0404CSEG

FLAG . . ¢ v v v v v i o v v e L WORD 0O04DAREAGlobal

FRMSEL . . . . . . « . . . + o .NumberfFF0S

ICOMPRT. . . . . « . .« . . + « <Number0020

It . . . .. W e s s o « o« oL NEAR D436CSEG

1 L NEAR 044CCSEG

ILWUT2. & 0 v v e s e e e e e e L NEAR D4SECSEG

IMBASE . . . . . ¢ ¢ v v v o .. Numberé000

IMSKPRT. . . . . e e e s e e e Number0021

. L NEAR 042BCSEG

INTR . . v vt s e v e e e e e L NEAR 047FCSEG

LOCT & . . . s s e e e e e e L WORD OOOGDAREA

LOC2 . v & v v v e e e e e e s L WORD OOOBDAREA

LOC3 & . v v v e e e e e e L WORD OOCADAREA

LoC4 . . . . v e e . « .L WORD QOOCDAREA

LUTA . . o v v e e e h e e e e NumberFF02

LUTD . . v v o v v v h e e e NumberFF03

LUTMASK. . . . . « . « v v o o & NumberFF04

PCV. v o v i e e e e e e L NEAR 0011CSEGGlobal

PCVY L L s s s s e e e e L NEAR 02AFCSEGGlobal
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S5
REGBASE. . . . . . . . . .. . .HumberfFO0
START. v v v v v e e v e e s F PROCOOOOCSEGGLoballength =04A0
SUBS « 4 v v v e e e e N PROCO410CSEGLength =0090
TEMP . o vt i e e L WORD OOOEDAREA
TIMARK .« . & v v w0 v v v e L WORD OOCODAREAGlobal
TIMSAV . . v v v v v h e L WORD 0OO2DAREAG!obal
VBIINTR. . . . . . . . . . ... NumberfF06
VSYNC, . . ¢« o o ¢« v o v v 0 o L WORD 002CABSO
- Number0080
X S02. v v e e e Number0040
XSO3e 4 v v e e e Number0020
X SObe © v v v Number0040
YSOT. b e e Nunber4000
Y SR2. . v e e Number8000
YSA3. . e Number2000
Y SGhe v v v e Aumber8000
220000 . . ... e ... L NEAR 0OSDCSEG
720001 . . ... .. L NEAR O0&DCSEG
720002 . . ... L NEAR 0O7CCSEG
220003 . . ... ... L NEAR 00BCCSEG
270004 . . L L L. L 0 . L MEAR ODA7CSEG
220005 . . . . . e L NEAR 00B7CSEG
220006 . .. ou . e e L MEAR DOCACSEG
220007 . . . . . e e e L NEAR 0ODSCSEG
220008 . . . e e e L NEAR OOF1CSEG
220009 . . ... L NEAR 0101CSEG
270008 . . v e e e L NEAR 0110CSEG
220008 . . . o. ... ... .. L NEAR 0120CSEG
27000C . . v . e e e e .. L NEAR O13BCSEG
2720000 .« . 4. e e e . L NEAR 014BCSEG
22000 .« . b b e e . L NEAR OTSACSEG
27000F . . .o . e e L HEAR 016ACSEG
220010 . . . ... e L NEAR 0185CSEG
220011 . . e L NEAR 0195CSEG
270012 . . . ... . v+« . .L NEAR OTA4CSEG
220013 . L ... L NEAR 01B4CSEG
220014 . . ... . . . .L NEAR DICFCSEG
220015 . . ... e L NEAR O1DFCSEG
720016 0 . v e e e e . L NEAR O1EECSEG
220097 0 . v e e e L NEAR 01FECSEG
7720018 . . ... ... . . . .L MEAR 0219CSEG
220019 . . v e e e L NEAR 0229CSEG _
220014 0 4 v v e e e L NEAR 0238CSEG
270018 . . . i e e e e . L MEAR 0248CSEG
22009C + 4 4 u e e e e e L NEAR 0263CSEG
2720010 . . .o .. L NEAR 0273CSEG
2000E « . v v e e L NEAR 0282CSEG
22000F & . v e e L NEAR 0292CSEG
770020 . . ... e e e e L NEAR 02A2CSEG
720021 L . . e e L NEAR 02D1CSEG
220022 . . .. e . L NEAR 02CBCSEG
220026 .« .0 e .. L NEAR 02FOCSEG
720025 . . . e e e L NEAR 0316CSEG
270026 . . . .. L NEAR 0310CSEG
720028 . . . e . e e L NEAR 0335CSEG
220029 . . . .. . oo o L NEAR 035BCSEG
220028 . . 4. e e L NEAR 0355CSEG
270028 . . . e e e L NEAR O37ACSEG
720020 . . L. L Lo oo L NEAR Q3AOCSEG
720026 . . . ... L NEAR 039ACSEG
720030 . .. ... e . L NEAR 03CBCSEG
770032 . . . . . . . ..o L NEAR 03D7CSEG
720033 . . ... ... L MEAR O3E6CSEG
720034 . . ... L NEAR O3F4CSEG
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Appendix B

PL/M-86 COMPILER

iRMX 86 PL/M-86 V2.3 COMPILATION OF MODULE GETSIG

© 1986 Selling Areas -
Marketing, Inc.
Unpublished work -

All rights reserved

1 getsig: DO;

2 1 DECLARE DCL LITéRALLY 'DECLARE',
LIT LITERALLY 'LITERALLY',

PROC LIT 'PROCEDURE’,
EXT LIT 'EXTERNAL',
FOREVER LIT 'WHILE 1',
TRUE LIT *1¢,

FALSE LIT '0';

SNOLIST
SINCLUDE( :HOME :bytesig.inc)
137 DCL
delta_err LIT 10,
database_size LIT 164,
num_samples LT '8¢,
num_elements LIT 14t,
element_size LT 1,
num_sample_elements LIT 324,
num_frames LIT 12048';
138 bcL
num_ads WORD,

signature_tkn
signature (database_size)

TOKEN PUBLIC,
STRUCTURE (

sample(num_samples) BYTE,
count(num_samples) BYTE,
range(num_samples) BYTE, -
time(num_samples) WORD,
tag DWORD ),

frame_1_buff(num_frames)
frame_2_buff(num_frames)
get_frame_1_buff

BYTE PUBLIC,
BYTE PUBLIC,
STRUCTURE (

sample(num_elements) BYTE,
time WORD ) PUBLIC,
zero_frame_1_index WORD, .
otd_frame_1_index WORD,
delta_frame_1_index WORD,
end_frame_1_index WORD,

frame_1_mask(num_frames)
frame_2_mask(num_frames)
get_frame_2_buff

sample(num_elements) BYTE,
time WORD ) PUBLIC,
zero_frame_2_index WORD,
old_frame_2_index WORD,
delta_frame_2_index WORD,
end_frame_2_index WORD;
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BYTE PUBLIC,
BYTE PUBLIC,
STRUCTURE (




140

141

142

143

59
pcL
old_x_handler
x_offset
x_base
x_mode
new_x_handler
x_offset
X_base
x_mode

bCL
terminal _para

m

number _param

number used

connection_flags

terminal_f1{
in_baud_rat
out_baud_ra
seroll_Lline

DCL

ags
e
te
s

num_elements_mask(8)
(07H,03H,07H,0FH, 1FH, 3FH, 7FH, OFFit) ¢

bCL

num_bits_set(256)
02, 03, 04,

/* 00, 01,
o, %, 1,
10, 11, 12,
1, 2, 2,
21, 22,
1, 2, 2,
31, 32,
2, 3, 3,
41, 42,
1, 2, 2,
51, 52,
2, 3, 3,
61, 62,
2, 3, 3,
7, 72,
3, 4, &,
81, 82,
1, 2, 2,
, 91, 92,
2, 3, 3,
Al, A2,
2, 3, 3,
81, 82,
3, 04, &4,
c1, c2,
2, 3, 3,
b1, 02,
3, 04, 6,
E1, €2,
3, 4, &,
£1, F2,
4, 5, 5,

/Q

/*

/ﬂ'

/*

/i’

/ﬁ

/%

/*

/*

/*

/*

/%

/*

ocL

random_signature (16)
sample(num_samples)

2,
13,
3,
23,
3,
33,
4,
43,
3I
53,
4,
63,

730
sI
83,
3
93,
4,
A3,
4,
83,
5,
€3,
4,
03,
5,
€3,
5,
F3,
s,

11
14,
Zv
24,
2,
34,
31
44,
2:
54,
30
6h,
3:
74,

a4,
2,
94,
3,
A,
3,
84,
4,
C4,
3,
D4,
&,
E4,
4,
Fé,
5,

count(num_samples)
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STRUCTURE ¢
WORD,
WORD,
BYTE),

STRUCTURE (
WORD ,
WORD
BYTE);

STRUCTURE ¢
WORD,
WORD,
~ORD,
NORD,
WORD,
WORD ,

- WORD) ;

8YTE DATA

BYTE DATA (
07, 08, 09,
3, %, 2, 2,
17, 18, 19,
4, 2, 3, 3,
27, 28, 29,
4, 2, 3, 3,
37, 38, 39,
5, 3, 4, &,
47, 48, 49,
4, 2, 3, 3,
57, 58, 59,
5, 3, 4, 4,
67, 69,

77, 79,
6, 4, 5, 5,
87, 89,
4, 2, 3, 3,
97, 98, 99,
s, 3, 4, &,
A7, A9,
5, 3, 4, &,
87, 89,
6, 4, 5, 5,
¢7,
S, 3, 4, &,
07,
6, 4, 5, 5,
g7,
6, 4, 5, 5,
£7,
7,5, 6, 6,

STRUCTURE (

BYTE,
8YTE,
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=/

*/

T, ¥/

*/

9, */

*/

BF, */

*/

*/

*/

=/
8 ;
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/'

/'

/*

/'l’

/t

/l’

/*

/*

/*

/*

/*

/i

/I

/%

/*

/ﬁ

10

"

12

61

time(num_samples)

tag

*/

*/

*/

*

*/

*/

"

*/

*/

*/

*/

*/

*/

*/

*/

*/

1
ODH,

2
OCH,
g,
1104,
09H,
0235,
OtH,
0008,
OAH,
1754,
0DH,
0760,
08H,
0,
1068,
0DH,
0514,
O1H,
1929,
O7H,
0990,
05H,
0757,
08H,
1553,
OBH,
0,
1599,
02H,

o,
1374,

0036,

08H,

1556,
08H,
0737,
ODH,
Ol
1936,
0DH,
1100,
OAH,
0957,
OFH,
01
1496,
094,

0454,

OBH,

1461,

08H,
g,
0217,
08H,
1586,
00H,
0753,
034,
ol
1526,
04H,
0'

1946,

0BH,

04H,
1161,
08H,
0,
0191,
09H,
o,
0860,
0DH,
0492,
OEH,
0795,
05H,
0119,
o7H,
0287,
02H,
1633,
OBH,
1484,
o7H,
1963,
0DH,
0677,
oM,

0'
1207,

WORD,

4,739,398

DWORD ) DATA (

5
o8H,
Ol
0894,
O7H,
01
0138,
OFH,
0,
0973,
0BH,
Ol
0524,
08H,
0589,
0%H,
01
0936,
0DH,
1739,
01H,
0,
1646,
OAH,
1466,
OCH,
0231,
OCH,
0943,
0%H,
1774,
O7H,
0l
0348,
o7H,
01
1566,
ocH,
0'

0753,

OFH,

6
03H,
0,
0608,

oM,

0, -

1559,
06H,
Ol
1477,
Q0H,
0,
0215,
0%H,
01
0932,
09H,
1635,
00H,
1103,
03H,
0780,
07H,
1261,
OAH,
01
1296,
07H,
0:
1803,
OEH,
o,
0165,
03H,
0286,
oCH,
0529,
0&H,

0949,

O5H,

7
OEH,
0I
1246,
o8H,
o,
0554,
08H,
0:
0271,
0BH,
0,
1512,
05H,
0’
0435,
OEH,
0'
1937,
01,
o
1905,
03H,
01
0412,
01H,
1587,
ODH,
0617,
o02H,
0702,
O9H,
1166,
osH,
0'
1379,
OFH,
1216,
08H,

0261,

OBH,

8
0%H,
0,
1384,
OFH,
0[
1288,
08H,
Ol
0992,
0BH,
1292,
OAH,
0861,
05H,
0l
1980,
OFH,
1406,
08M,
0665,
03H,
0:
1100,
OEH,
1341,
04H,

0’
0730,

OFH,

0292,

O%H,
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/*
/'

SAMPLES */
MASK COUNTS
TIME */

TAG */
SAMPLES */
MASK COUNTS
TIME */

TAG */
SAMPLES */
MASK COUNTS
TIME */

TAG */
SAMPLES */
MASK COUNTS
TIME */

TAG */
SAMPLES */
MASK COUNTS
TIME */

TAG */
SAMPLES */
MASK COUNTS
TIME */

TAG */
SAMPLES */
MASK COUNTS
TIME */

TAG */
SAMPLES */
MASK COUNTS
TIME */

TAG */
SAMPLES */
MASK COUNTS
TIME */
TAG */
SAMPLES */
MASK COUNTS
TIME */

TAG */
SAMPLES */
MASK COUNTS
TIME */

TAG */
SAMPLES */
MASK COUNTS
TIME */

TAG */
SAMPLES */
MASK COUNTS
TIME */

TAG */
SAMPLES */
MASK COUNTS
TIME */

TAG */
SAMPLES */
MASK COUNTS
TIME */

TAG */
SAMPLES */
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63 64
= e, o, 0, 0, 0, 0, O, 0, /* MASK COUNTS o/
= 1297, 0191, 0283, 1698, 1537, 1231, 0379, 1424, /™ TIME @/
= 1016); /™ TAG =/

144 1 DCL
prep_List(*) BYTE DATA(1,
4, 'WITH® );

145 1 DeL
comnd_List(*) BYTE DATA (7,
3, 'ADD",
3, 'DEL!,
5, PRINT!,
4,1L18TY,
4, THELP?,
&, 1QUITY,
6, 'CREATE");
%6 1 DCL
comnd_help(*) SYTE DATA (8,
28,t--- AVAILABLE COMMANDS ---',0DH,0AH,
S, 'ADD*,0DH, 0AH,
5, 'DEL',0DH,0AH,
7, 'PRINT' ,ODH,0AH,
6,'LIST*,0DH, 0AH,
8, 'CREATE',0DH, DAH,
6, 'HELP',0DH, 0AH,
6,'QUIT", ODH,0AH ):

147 1 OCL
errmsg(*) BYTE DATAC17, 'ILLEGAL COMMAND',O0DH,0AH),
errmsg1(*) BYTE DATA(20, 'TAG ALREADY EXISTS',O0DH,0AH),
errmsg2(®) BYTE DATA(20, 'TAG DOES NOT EXIST',ODH,0AH),
errmsg3(®) BYTE DATA(1S, 'ILLEGAL VALUE®,ODH,0AH);

148 1 pcL
command_cases(8) 8YTE DATA (0,1,2,3,4,5,6,7);

149 1 bCL
prompt(80) BYTE,
response(80) BYTE,
command (80) BYTE,
param_L ist(20) 8YTE,
prep_index BYTE,
more BYTE,
old_offset WORD,
new_tag DWORD,
old_tag DWORD;
150 1 DCL

index BYTE,
bit_test BYTE,
even_spare BYTE,
found BYTE,
i_dex BYTE,
j_dex BYTE,
x_dex WORD
y_dex WORD ,
z_dex WORD,
time_found DWORD,
nuil_ptr POINTER,
nutl WORD,
exit_status ¥ORD,
tkn_type WORD,
time_out_1 WORD,
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156
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158

159
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t1_i_resp_mbx TOKEN,
t1_o_resp_mbx TOKEN,
t1_dev_connection TOKEN,
t1_connection TOKEN,
lp_connection TOKEN,
t2_connection TOKEN,
signature_conn TOKEN,
bytes_written WORD,
bytes_read WORD,
next_ad WORD,
next_sample WORD,
next_element WORD,
sig_index WORD,
time_index WORD,
time_skew WORD,
end_frame_1_time WORD,
seg_time WORD,
rq_err WORD;

/f.t.'tiiititt"*f*""f'k"“t"i.iﬁi"'*'i'iii"t****iiﬁ'ittﬁﬁ'ﬁ'**'.'/

’ *
/* ASCII TO BINARY BYTE */
p */

/t'tti'i.t.tﬁttitiﬁiittiﬁti'tt"t'.'tﬁiﬁ.tit"'til‘i*Q***"t"'i**i"'k*/

ascii_binaryl: PROC(string_ptr,ierr_ptr) BYTE EXT;

bCL .
string_ptr POINTER,
ierr_ptr POINTER;

END ascii_binaryl;

/ t'ttit*'i*"‘.t'i’*i'*iﬁ"tiﬂ"fﬁ'i*ﬁiﬁ'.it“ii"".'*'ﬁ*""""**.'*'***/

’* */
/* ASCII TO BINARY WORD */
pn */

ok sttt et rewemeareaene)

ascii_binary2: PROC(string_ptr,ierr_ptr) WORD EXT;

DcL
string_ptr POINTER,
ierr_ptr POINTER;

END ascii_binary?2;

/tittt'tttt'iittii*itit*t'i'ii*i"'i.t*ﬁ"t.i*'it**i***t*tﬁ't!t*i'itit/

™ */
/* ASCI1 TO BINARY DWORD */
> */

/ liﬁttiii"*.**t"i"'t""i"*t*'iiii"ii'iﬁ"'i*i'*i*ﬁ'ﬁt"it'.t."i/

ascii_binary4: PROC(string_ptr,ierr_ptr) DWORD EXT;

DCL
string_ptr POINTER,
jerr_ptr POINTER;

END ascii_binary4;

/"k'i'tit'iif.*i**‘ﬂttﬁi"t'I‘i*i‘t*'i'ititi‘l't"t*ttii'.'ti’ﬁtttttiit'iﬁ/

/* */
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/* 8INARY TO ASCII BYTE */
/* %/
/ttit.tt‘.ttt...-'ttttt'il'tii"it'ti*t*tt*t*"'t*'it'ttttttt'*n'ﬁw***iv/
160 1 binaryl_ascii: PROC(value,string_ptr, ierr ptr) EXT;
%1 2 pcL
string_ptr POINTER,
ierr_ptr POINTER,
value BYTE;
162 2 END binaryl_ascii;
/ I
o *f
* 8INARY TO ASCII WORD =/
/* ®/
Vhakidale ERRERED whRAERANE wRERR * rERTTEARRLRRS /
163 1 binary2_ascii: PROC(value,string_ptr,iere_ptr) EXT;
164 2 oCcL
string_ptr POINTER,
ierr_ptr POINTER,
value wORD ;
165 2 END binary2_ascii;

/Qt*l‘*"fﬁ*it'ﬁ***.**'*..f..ﬁﬁ"'.."l't'*'*t***fﬂ*'ﬁii**t*i*ﬂ'*ﬂ‘""ﬁ'# !

/* v
/* BINARY TO ASCII DWORD =/
/* v/
/**t*t't**titt!i***t'&*ttti*'t*****Q**tf'*’ﬁ*wttt***tt'tit*wl**t'*l**!' /
166 1 binary4_ascii: PROC(value,string_ptr, ierr ptr) EXT;
167 2 DCL
string_ptr POINTER,
ierr_ptr POINTER,
value DWORD;
168 2 END binaryé_ascii;

/ﬂtt*'Ql‘**'*tﬁitﬁ"t"ttttiﬁ'it'f’tﬁtttt'ﬂtt'hitﬁt*ﬁiﬁﬁwﬂﬂﬂﬂﬁﬂwﬁrwﬂﬁﬁﬁt /

” "
/* PARSE BUFFER =/
" */
/ afalaisiabilabbodaobaboboibioiboboibobe bbb bbb bbb waEkEn ¢
169 1 set_parse_buffer: PROC(buffer_ptr,buffer_size) EXT;
170 2 bCcL
buffer_ptr POINTER,
buffer_size BYTE;
171 2 END set_parse_buffer;
[REEREREEE raww e ** iobakalabudeiialadel Ty
172 1 get_parameter: PROC(buffer_ptr, buffer_size,ierr_ptr) BYTE EXT;
1732 DCL
buffer_ptr POINTER,
ierr_ptr °OIKTER,
buffer_size 8YTE;
176 2 END get_parameter;
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* */
/* ' FIND PARAMETER */
/* w/

/ﬁ*'.*.*""t#i*ifﬁ'i..'t."t’*"."ﬁitt'*fﬁ'**i"ti.*iiit*'f"ﬁ‘i*'**i/

find_parameter: PROC(string_ptr,list_ptr) BYTE EXT;

DCL

string_ptr POINTER,

list_ptr POINTER;
END find_parameter; .
Seject
/* ................................................................... t/
/* - w/
/* CLEAR INPUT BUFFER */
/* . */
/* ................................................................... t/

ctear_buff: PROC PUBLIC;

/* set to transparent mode */

terminal_param.number_param = 5;
terminal_param.number_used = 4;
terminal_param.connection_flags = OFFH;
terminal_param.terminal_flags = 110H;
terminal_param.in_baud_rate = 9600;
terminal_param.out_baud_rate = 1;
terminal_param.scroll_lines = 24;

CAaLL rqaspecial(t1_éonnection,S,aterm€nal_param,o,arq_err);

/* CLEAR INPUT BUFFER */

CALL rgaread(tl_connection,dframe_1_buff,1,t1_i_resp mbx,arq_err);
bytes_read = rgwaitio(t1_connection,t1_i_resp_mbx,OFFFFH,arq_err);
DO WHILE bytes_read <> 0;

CALL rqaread(ti_connection,aframe_1_buff,k1,t1_i_resp_mbx,arq err);
bytes_read = rgwaitio(t1_connection,tl_i_resp_mbx,OFFFFH,Arq err);
END;

/* reset to flush mode */

terminal_param.number_param = 5;

terminat_param.number_used = 4;
terminal_param.connection_flags = OFDH;
terminal_param.terminal_flags = 110;

terminal_param. in_baud_rate = 9600;
terminal_param.out_baud_rate = 1;
terminal_param.scroll_lines = 24;

CALL rqaspecial(ti_connection,5,dterminal_param,0,3rq_err);

END clear_buff;

$SUBTITLE('PRINT SIGNATURE')

2 T L T R LR L PR R PP P */
/* '/
/* PRINT SIGNATURE DATABASE */
™ */
Y R LT T R R PR */

print_sig: PROC(sig_num) PUBLIC;

bCcL

" x_dex WORD,
y_dex WORD,
2_dex WORD,
sig_num WORD,
start_sig WORD,
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end_sig WORD;
/* CALL rgsopen(lp_connection,2,0,arq_err);%/

IF sig_num = OFFFFH
THEN DO;

start_sig = 0;

end_sig = num_ads - 1;
END;
ELSE DO;

start_sig = sig_num;
end_sig = sig_num;
. END;

null_ptr = 0;

bytes_written = rqswritemove(lp_connection,&(OCH),!,arq_err);

If num_ads = 0
THEN DO;

bytes_written =

rqswritemove(lp_connection,@( 'NO SIGNATURES DEFINED',0DH,0AK),23,8rq_err);
END;
ELSE DO;

D0 x_dex = start_sig 70 end_sig;

CALL list_sig(x_dex);

prompt(0) = 8;

CALL binary&_ascii(signature(x_dex).tag,aprcnpt,arq_err);

bytes_written = rgswritemove((p_connection,d('ID NUMBER : 'Y,12,drq_err);
bytes_written = rqswritemove(lp_connection,apronpt(1),B,qu_err);

bytes written = rqsuritemove(lp_connection,a(ODH,OAH),Z,qu_err);

bytes_written = rgswritemove(lp_connection, ('  VALUES : '),12,3rq_erry;
DO z_dex = 0 TQ num_samples - 1;

prompt(0) = num_etements;

bit_test 1:

DO y_dex = 0 T0 num_elements - 1;

IF (signature(x_dex).sample(z_dex) AND bit_test) = bit_test

THEN DO;

prompt(y_dex + 1) = 31H;

END;

ELSE DO;

prompt(y_dex + 1) = 30H;

END;

bit_test = SHL(bit_test,1);
END;
bytes_written = raswritemove(lp_connection,a(! ty,4,arq err);
bytes_written = rqsuritemove(lp_connection,aprompt(1),prompt(O),arq_err);
END;

bytes_written = rqswritemove(lp_cunnection,a(ODH,OAH),Z,qu_err);

bytes_written = rqswritemove(lp_connection,d('MASKS SET : 1),12,arq_err);
DO z_dex = 0 TO num_samptes - 1;

prompt(0) = & + num_elements;

CALL binaryi_ascii(signature(x_dex).count(z‘dex),apronpt,arq_err);
bytes_written = rqsuritemove(lp_connection,aprompt(1),prompt(O),arq_err);
END;

bytes_written = rqsuritemove(lp_connection,a(ODH,OAH),Z,arq_err);

bytes_written = rqswritemove(lp_connection,a(! RANGE : *),12,arq_err);
DO z_dex = 0 TO num_samples - 1;

prompt(0) = 4 + num_elements;

CALL binaryZ_ascii(signature(x_dex).range(z_dex),apro«pt,arq_err);
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256 5 bytes_written = rgswritemove(lp_connection,dprompt(1),prompt(0),arq_err);
257 5 END;
258 4 bytes_written = rqswritemove(lp_connection,a(0DH,0AH),2,3rq_err);
259 4 bytes_written = rgswritemove(lp_connection,a(! TIME : '),12,3rq err);
260 4 DO z_dex = 0 TO num_samples - 1;
261 5 prompt(0) = 4 + num_elements;
262 5 CALL binary2_ascii(signature(x_dex).time(z_dex),dprompt,arq_err);
283 S bytes_written = rqswritemove(lp_connection,dprompt(1),prompt(0),arq_err);
264 5 END;
265 4 bytes_written = rqswritemove(lp_connection,@(0DH,0AH),2,arq_err);
266, &4 IF (x_dex MO 8) = 7
267 4 THEN DO;
268 5 bytes_written = rgswritemove(lp_connection,d(0DH,0AH),2,8rq_err);
289 5 bytes_written = rqswritemove(lp_connection,a(0CH),1,3rq_err);
270 S END;
27 4 ELSE DO;
272 5 bytes_written = rqswritemove(lp_connection,a(0DH,0AH),2,8rq_err);
273 5 bytes_written = rqswritemove(lp_connection,8(0DH,0AH),2,8rq_err);
7% 5 END; ’
275 4 END;
276 3 END;
/* CALL rgsclose(lp_connection,arq_err);*/
277 2 END print_sig;
$SUBTITLE('LIST SIGNATURE')
/ﬁ ................................................................... */
/* */
* LIST SIGNATURE DATABASE */
/> */
/* ------------------------------------------------------------------- */
278 1 list_sig: PROC(sig_num) PUBLIC;
279 2 DCL
x_dex WORD,
y_dex WORD,
2_dex WORD,
sig_num WORD,
start_sig WORD,
end_sig WORD ;
280 2 IF sig_num = OFFFFH
281 2 THEN DO;
282 3 start_sig = 0;
283 3 end_sig = num_ads - 1;
284 3 END;
285 2 ELSE DO;
286 3 start_sig = sig_num;
287 3 end_sig = sig_num;
288 3 END;
289 2 null_ptr = 0;
290 2 IF num_ads = 0
291 2 THEN DO;
292 3 CALL rgcsendcoresponse(null_ptr,0,a(23, 'NO SIGNATURES DEFINED',0DH,0AH),
arq_err);
293 3 END;
294 2 ELSE DO;
295 3 DO x_dex = start_sig TO end_sig;
296 4 prompt(0) = 8;

Page 56 of 118




297
298
299
300

301
302
303
304
305
306
307
308
309
310
n
312
313
31¢
315
316
317
318

319
320
321
322
323
324
325

326
327
328
329
330
kX3
332

333
334
335
336
337
338
339

340
341
342

343

344

345

&~ oo

S Vw0 N NN B

LTIV BV, RV, RV, I AR EaBRVIERVY RV, BV A o

EAERVI IRV, BV, BV I N o

&

4,739,398
75

CALL binaryé_ascii(signature(x_dex).tag,aprompt,arq_err);

CALL rqcsendcoresponse(nutl_ptr,0,a(12,'ID NUMBER : '),drq_err);
CALL rgcsendcoresponse(null_ptr,Q,dprompt,arq_err);

CALL rqcsendcoresponse(null_ptr,0,8(2,00H,0AH),drq_err);

CALL rgesendeoresponse(nuli_ptr,0,a(12,! VALUES : '),drq_err);
DO z dex = 0 TO num_samples - 1;
prompt(0) = num_elements;
bit_test = 1;
DO y_dex = 0 TO num_etements - 1;
IF (signature(x_dex).sample(z_dex) AND bit_test) = bit_test
THEN DO;
prompt(y_dex + 1) = 31H;
END;
ELSE DO;
prompt(y_dex ¢ 1) = 30H;
END;
bit_test = SHL(bit_test,1);
END;
CALL rqcsendcoresponse(null_ptr,0,a(4, ' '), arq_err);
CALL rgcsendcoresponse(null_ptr,0,dprompt,arq_err);
END;
CALL rgcsendcoresponse(nuil_ptr,0,3(2,0DH,0AH),arq_err);

CALL rqgcsendcoresponse(null_ptr,0,8(12, *MASKS SET : '),arq_err);
00 z_dex = 0 TO num_samples - 1;
prompt(0) = & + num_elements;

CALL binary1_ascii(signature(x_dex).count(z_dex),apronpt,arq_err);

CALL rqesendcoresponse(null_ptr,0,dprompt,arq_err);
END;
CALL rgesendcoresponse(nuli_ptr,0,3(2,008,0AH),arq_err);

CALL rgcsendcoresponse(null_ptr,0,a(12,"' RANGE : '),arq_err);
D0 z_dex = 0 70 num_samples - 1;
prompt(0) = & + num_elements;

CALL binaryz_ascii(signature(x_dex).range(z_dex),aprompt,arq_err);

CALL rgesendcoresponse(null_ptr,0,dprompt,drq_err);
END;
CALL rgecsendcoresponse(null_ptr,0,3(2,0DH,0AH),dre_err);

CALL rqcsendcoresponse(nullnpér,0,3(12,' TIME : '),arq err);
DO 2_dex = Q' TO num_samples - 1;
prompt(0) = 4 + num_elements;

CALL binary2_ascii(signature(x_dex).time(z_dex),dprompt,arq_err);

CALL rgcsendcoresponse(null_ptr,0,dprompt,arq_err);
END;
CALL rgecsendcoresponse(null_ptr,0,3(2,0DH,0AH),arq_err);
CALL rqcsendcoresponse(null_ptr,0,a(2,00H,0AH),arq_err);
END;
END;

END list_sig;

SSUBTITLE('GET DATA FROM FRAME GRABBER')

get_frame: PROC(signature_sample_ptr) PUBLIC;

DCL
signature_sample_ptr POINTER,
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signature_sampie BASED signature_sample_ptr (1) BYTE,

next © WORD,
Left WORD;
/* ................................................................... ./
346 2 bytes_written = rqwaitio(t!_connection,t1_o_resp_mbx,OFFFFH,arq_err);
3647 2 IF time_out_1 = false
348 2 THEN DO;
349 3 left = (num_elements * element_size) + 2;
350 3 CALL rqaread(t1_connection,@signature_sample(0), left,t1_i_resp_mbx,arq_err);
351 3 END;
352 2 bytes_read = rqwaitio(t1_connection,t1_i_resp_mbx,15,arq_err);
353 2 IF rq_err = eStime
356 2 THEN DO;
355 3 time_out_1 = true; -
356 3 CALL rgSc$sendSco$response(null_ptr,0,a8(10, 'TIMEQUT 1 '),arq_err);
357 3 END;
358 2 ELSE IF time_out_1 = true
359 2 THEN DO;
360 3 CALL clear_buff;
361 3 time_out_1 = false;
362 3 END;
363 2 ELSE IF bytes_read <> (num_elements * element_size) + 2
364 2 THEN DO;
3% 3 CALL rg$cSsendSco$response(null_ptr,0,8(8,'ERROR 1 '),3rq_err);
- 366 3 END;

367 2 END get_frame;
SSUBTITLE('GET NEW SIGNATURE!)
/i ------------------------------------------------------------------- I‘/
/* */
’* GET NEW SIGNATURE */
/* */
/* ................................................................... t/
368 1 get_signature: PROC(sig_index,seg_time) PUBLIC;
369 2 DCL
sig_index WORD,
seg_time . WORD;
370 2 pCL
spare BYTE,
mask_bits BYTE,
frame_bits BYTE,
set_bit BYTE,
diff INTEGER,
frame_average WORD,
time_base WORD,
fill_count WORD,
range_count WORD,
range_index WORD,
start_count WORD,
partition_count WORD,
min_mask STRUCTURE (
count WORD,
sampie WORD,
index ‘WorD,
range WORD),
k_dex WORD,
{_dex WORD,
m_dex WORD;
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/* CLEAR INPUT BUFFER */

time_out_1 = false;

CALL clear_buff;

null_ptr = 0;

CALL rgSc$sendScos$response(null_ptr,0,a(2,0DH,04K),arq_err);

/* wait for <cret> indicating ad start */
CALL rgScSsendSco$response(@response,SIZE(response),a(12, 'START <CRET>'),

arq_err);
/. ................................................................... C/
* ®y
/* fitl frame buffer =/
/* vy
/i ................................................................... w/

CALL rgScSsendScoSresponse(null_ptr,0,8(14,'FILLING BUFFER') arq_err);

IF (seg_time * 60) < num_frames
THEN DO:

fill_count = seg_time * 60;
END;
ELSE DO;

fill_count = num_frames;
END;

/* get first frame data */
CALL rgawrite(t1_connection,a(0DH),1,t1_o_resp_mbx,3rq_err);
CALL get_frame(dget_frame_1_buff);

time_base = get_frame_1_buff.time;

end_frame_1_time = get_frame_1_buff.time;

end frame_1_index = fill_count - 1;

zero_frame_1_index = 0;

DO WHILE (get_frame_1_buff.time - time_base) < fill_count;

/* reguest next frame data */
CALL rqaurite(ti_connectign,a(oou),1,t1_o_resp_mbx,arq_err);

/* modulo subtract field count from a base count and convert to frame count */
old_frame_1_index = end_frame_1_index;

delta_frame_1_index = get_frame_1_buff.time - end_frame_1_time;
zero_frame_1_index = (zero_frame_1_index + delta_frame_1_index) MOD fill_count;
end_frame_1_index = (old_frame_1_index + delta_frame_1_index) MOD fill_count;
end_frame_i_time = get_frame_1_buff.time;

/* calculate average luminance */
frame_average = 0;
DO next_element = § TO num_elements - 1;
frame_average = frame_average + DOUBLE(get_frame_1_buff.sample(next_element));
END;
frame_average = frame_average / num_elements;

/* convert luminances to binary {1 »= average, 0 < average "/

frame_bits = 0
mask_bits = 0;
set_bit = 1;
DC next_element = 0 TO num_elements - 1;

diff = INT(frame_average) - INT(DOUBLE(get_frame_1_buff.sample(next_element)));
If diff <= 0

THEN DO;

frame_bits = frame_bits OR set_bit;
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END;
/* set mask bit for OK sample */
IF IABS(diff) > delta_err

THEN DO;
mask_bits = mask_bits OR set_bit;
END;

set_bit = SHL(set_bit,1);

END;

/* fill frame from last aquired frame with new frame data */

next_sample = old_frame_1_index;

DC WHILE next_sample <> end_frame_1_index;

next_sample = (next_sample + 1) MOD fill_count;
frame_1_buff(next_sample) = frame_bits;
frame_1_mask(next_sample) = mask_bits;

END;

/* get next frame data */
CALL get_frame(aget_frame_1_buff);
END;

CALL rg$c$sendSco$response(null_ptr,0,a(2,00H,0AH),arq _err);

/t ................................................................... t/
Ad */
/* generate best fit signature from frame buffer */
/™ */
/l ................................................................... t/

partition_count = fill_count / (num_sampies + 1);
start_count = partition_count / 2;
DO next_sample = 0 to num_samples - 1;
min_mask.count = 0; '

min_mask.sample = 0;

min_mask.index = start_count;

min_mask.range = 0;

time_index = start_count;

DO WHILE (time_ _index < (start_count + partition.count));

range_count = 1;

DO WHILE (time_index < (start_count + partition_count))

AND (frame_1_buff(time_index) = frame_1_buff(time_index + 1));
time_index = time_index + 1;
range_count = range_count + 1;

END;
IF range_count = 1
THEN DO;
time_index = time_index + 1;
END;

/*** LINE BELOW CHANGED FROM + TO - .... 2-25-86, SRN **w/
/*** MOVE INDEX BACK TO MIDDLE OF RANGE wwx/
range_index = time_index - (range_count / 2);

IF num_bits_set(frame_1_mask(range_index)) > min_mask.count
THEN DO;
min_mask.count = num_bits_set(frame_1_mask(range_index));
min_mask.sample = frame_1_buff(range_index);
min_mask.index = range_index;
min_mask.range = range_count;
END;
ELSE IF (num_bits_set(frame_1_mask(range_index)) = min_mask.count)
AND (range_count > min_mask.range)
THEN DO;
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83
min_mask.count = num_bits_set(frame_1_mask(range_index));
min_mask.sample = frame_1_buff(range_index);
min_mask.index = range_index;
min_mask.range = range_count;
END;

END;

signature(sig_index).sample(next_sample) = min_mask.sample;

signature(sig_index).count(next_sample) = num_elements - min_mask.count;

signature(sig_index).range(next_sample) = min_mask.range;
signature(sig_index).time(next_sample) = min_mask. index;
start_count = start_count + partition_count;

END;

CALL rgsc$sendSco$response(null_ptr,0,3(2,0DH,04H),arq_err);
CALL rg$c$sendScoSresponse(null_ptr,0,3(14, 'SIGNATURE DONE'),arq_err);
CALL rchssendScoiresponse(null_ptr,O,a(Z,ODH,OAH),arq_errn

END get_signature;

$SSUBTITLE(*SET UP 1/0 FOR FRAME GRABBER')

VAikakahubababoboboboboloabbi bbb b b bbb b b At 2 L 20 L gt ) AXEXENXN RN AN ETR TR T LA RN TR /‘
/t' V/
/” mweeTYAIN -MODULE®® == af
/t ﬁ‘/
[rwenn e o wrawa iiekebniobebrisbebe bbbt wuws
/* ................................................................... l./
> ay
A SET UP 1/0 FOR FRAME GRABBER =y
Vad LY
/' ------------------------------------------------------------------- L

/*CALL rqlogicalattachdevice(a(a,':T1:'),a(2,'T1‘),1,arq_err);"/
t1_dev_connection = rgslookupconnection(a(4,':T1:1),arq_err);
t1_o_resp_mbx = rgcreatemailbox(0,arq_err);

t1_i_resp_mbx = rqcreatemailbox(0,arq_err);

nuil_ptr = 0;

CALL raaattachfile(0,t1_dev_connection,null_ptr,t1_i_resp_mox,arq_err);
t1_connection = rareceivemessage(tl_i_resp_mbx,0FFFFH, null_ptr,arq_err);
tkn_type = rqgettype(t1_connection,arq_err);

IF tkn_type = 6

THEN DO;

CALL rqdeletesegment(t1_connection,arq_err);

null = 0;

CALL RQSEXITSIOSJOB(rq err,anull,dexit_status);

END;

CALL rqaopen(t1_connection,3,3,0,arq_err);

terminal_param.number_param = 5;

terminal_param.number_used = 4;
terminal_param.connecticn_flags = OFDH;

terminal_param. terminal _flags = 110H;
terminal_param.in_baud_rate = 9600;
terminal_param,out_baud_rate = 1;
terminat_param.scroll_lines = 24

CALL rqaspecial(t1_connection,S,aterminal_param,O,qu_err);

AR NN LY
/* vy
/* SET UP 1/0 FOR LINE PRINTER Ty
/ﬁ Wf‘[
/'k ................................................................... L¥)
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/*CALL ralogicalattachdevice(a(4,':LP:4),8(2,'LP"),1,arq err);*/
lp_connection = rgsattachfile(a(4,':LP:'),arq_err);
CALL rgsopen(lp_connection,2,0,3rq_err);

/' ................................................................... ./
™ */
/* SET UP 1/0 FOR SIGNATURE DATA BASE */
A */
/' ................................................................... '/

/* turn off exception handler to check for file */
new_x_handler.x_offset = 0;
new_x_handler.x_base = 0;
new_x_harxiler.x_mode = 0;
CALL rggetexceptionhandler(aoid_x_handler, drqg_err);
CALL rgsetexceptionhandier(anew_x_handler, arq_err);
signature_conn = rgsattachfile(a(23,'/user/world/explsig.dat’),arq_err);
IF rq_err <> 0
THEN DO;
signature_conn = rgscreatefile(a(23,'/user/worid/expisig.dat’),arq_err);
END;
CALL rgsetexceptionhandler(dold_x_handler,arq err);

CALL rgsopen(signature_conn,3,2,arq_err);
CALL rgsseek(signature_conn,2,0,3rq_err);

signature_tkn = rgcreatesegment(SIZE(signature),drq_err);

bytes_read = rqsreadmove(signature_conn,dnum_ads,2,3rq_err);

bytes_read = rgsreadmove(signature_conn,dsignature,SIZE(signature),
arg_err);

/* turn off exception handler for timeocut in get_frame */
new_x_handler.x_offset = 0;

new_x_handler.x_base = 0;

new_x_handler.x_mode = 0;

CALL rqgefexceptionhandler(aold_x_handler,arq_err);
CALL rqsetexceptionhandler(@new_x_handler,drq err);

/'*t'*"'**!'**'ﬁ*tttttﬂ'f'i*i't*tt'tti'*"'***'i"'ttt.'*.ti't'it'.*t-'/

prompt(0) = 1;
prompt(1) = ‘#;

SSUBTITLE('MAIN MOOULE DO FOREVER')
DO FOREVER;

/* GET COMMAND AND PARAMETERS */

CALL rgSc$sendScoSresponse(aresponse,SI2E(response),aprompt,drq_err);
CALL set_parse_buffer(aresponse(1),response(0));

more = get_parameter(dcommand,SIZE(command),drq_err);

1F more = 0
THEN DO;
null_ptr = 0;
CALL rg$c$send$co$response(null_ptr,0,a¢10,'NO ENTRY', ODH,0AH),aArq err);
END;
index = find_parameter(acommand,dcomnd_list);
1F index > comnd_tist(0)
THEN DO; )
index = 0;
END;
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531 2 DO CASE command_cases(index);
/l‘ ................................................................... If!/
/* 2/
Vil NULL ERROR =/
Vad w/
/ﬁ ................................................................... ﬁ{
532 3 nul | _case:
Do;
533 4 nutl_ptr = 0;
536 4 CALL rqSc3sendSco$response(nuzl_ptr,0,derrmsg,arq_err);
535 4 END null_case;
/* ------------------------------------------------------------------- !«7(
VA L]
/* ADD MEW SIGNATURE k¥4
/t "y
/ﬁ ................................................................... ﬂ/
53 3 add_case:
bO;
537 & more = get _parameter(@param_List,SIZE(param_list),arq_err);
538 ¢4 new_tag = ascii_binary4(dparam_list,drq_err);
539 4 IF rg_err <> 0
560 6 THEN DO;
5419 S nutl _ptr = 0;
542 5 CALL rqScSsendScoSresponse(nuli_ptr,0,3errmsg3,arq_err);
543 5 END;
544 & ELSE DO;
545 5 found = false;
546 5 IF num_ads > 0
547 S THEN DO;
/* CHECK IF TAG EXISTS %/
548 6 DO x_dex = 0 7O num_ads - 1;
549 7 IF (signature(x_dex).tag = new_tag)
550 7 THEN DO;
551 8 found = true;
552 8 null_ptr = 0;
553 8 CALL rqSc$send$co$response(null_ptr,0,derrmsgl,drg_err);
554 8 END;
555 7 END;
556 6 END;
/* ask for segment ilength */
557 5 CALL rg3c3send$co$response(aresponse,SIZE(response) (9, 'LENGTH = 1),
arqg_err);
558 5 CALL set_parse_buffer(aresponse(1),response(0));
559 5 more = get_parameter(dparam_list,SIZE(param_List),drq_err);
560 5 seg_time = ascii_binary2(@param_list,8rq_err);
561 S IF (seg_time > num_frames / 60)
562 5 THEN DO;
563 6 nuli_ptr = 0;
566 8 CALL rgScSsendScoSresponse(null_ptr,0,derrmsg3,arq_err);
565 6 found = true;
566 6 END;
567 S ELSE IF (seg_time = 0)
568 5 THEN DO;
569 6 seg_time = 28;
570 6 CALL rq$c$sendscoSresponse(null_ptr,0,a(17, 'DEFAULT LENGTH = '), drq_erry;
571 6 prompt(0) = 8;
572 6 CALL binary2_ascii(seg_time,dprompt,arq_err);
573 6 CALL rgcsendcoresponse(null_ptr,0,dprompt,drq_err);
576 6 CALL rqcsendcoresponse(null_ptr,0,3(2,00H,0AH) ,Arq_err);
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575 6 END;

/* CREATE NEW DATA BASE ENTRY */

576 5 IF (num_ads < database_size) AND (found = false)
577 5 THEN DO;
578 6 CALL get_signature(num_ads,seg_time);
579 6 signature(num_ads).tag = new_tag;
580 6 num_ads = num_ads + 1;
581 6 CALL list_sig(num_ ads - 1);
582 6 END;
/* ADD NEW SIGNATURE TO DATA BASE */
583 5 CALL rgsseek(signature_conn,2,0,3rq_err);
586 5 bytes_written = rgswritemove(signature_conn,anum_ads,2,arq_err);
585 5 bytes_written = rqgswritemove(signature_conn,dsignature,SIZE(signature),
arq_err);
586 5 END; /* else */
587 4 END add_case;
/* ................................................................... */
” */
/* DELETE OLD SIGNATURE ; */
” */
/t ................................................................... i/
588 3 - del_case:
bo;
589 4 more = get_parameter(@param_list,SIZE(param_list),arq_err);
590 4 old_tag = ascii_binary4(aparam_list,arq_err);
501 4 IF rqerr <> 0
592 4 THEN 0O;
593 5 null_ptr = 0;
596 5 CALL rgScSsend$coSresponse(null_ptr,0,derrmsg3,arq err);
595 5 END;
596 4 ELSE IF num ads = 0
597 4 THEN 00;
598 5 ‘null_ptr = 0;
599 5 CALL rg$c$sendsco$response(null_ptr,0,3errmsge,arq_err);
600 5 END;
601 4 ELSE IF old_tag = 0
602 4 THEN DO;
603 5 found = true;
604 5 END;
605 4 ELSE DO;
/* CHECK IF TAG EXISTS */
606 5 found = false;
607 5 x_dex = 0; .
608 5 DO WHILE (found = false) AND (x_dex < num_ads);
609 6 IF (signature(x_dex).tag = old_tag) ,
610 6 THEN 00O;
611 7 found = true;
612 7 END;
613 6 ELSE DO;
614 7 x_dex = x_dex + 1;
615 7 END;
616 6 END;
617 5 IF x_dex = num_ads
618 S THEN DO;
619 6 null_ptr = 0;
620 6 CALL rg$c$send$coSresponse(nuil_ptr, 0,derrmsgl,arq_err);
621 6 END;
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/* DELETE OLD SIGNATURE FROM DATA BASE */
ELSE DO;
IF num_ads > 1
THEN DO;
DO WHILE x_dex < num_ads - 1;
DO j_dex = 0 TO num_samples - 1;
signature(x_dex).sample(_dex) = signature(x_dex+1).sample(j_dex);
signature(x_dex}.count(j_dex) = signature(x_dex+1).count(j_dex);
signature(x_dex).range(j_dex) = signature(x_dex+1).range(j_dex);
signature(x_dex).time(j_dex) = signature(x_dex+1).time(j_dex);
END:;
signature(x_dex).tag = signature(x_dex+1).tag;
X_dex = x_dex + 1;
END;
END;

/* DUMMY LAST SIGNATURE */
DO j_dex = ¢ TO num_samples - 1;
signature(x_dex).sample(j_dex) = 0;
signature(x_dex).count(j_dex) = 0;
signature(x_dex).range(j_dex) = 0;
signature(x_dex).time(j_dex) = 0;
END;
signature(x_dex).tag = 0;
num_ads = mum_ads - 1;
CALL rgsseek(signature_conn,2,0,arq_err);
bytes_written = rgswritemove(signature_conn,anun_ads,2,drq_err);
bytes_written = rqsuritemove(signature_cbnn,asignature,SIZE(signature),

arq_err);
END;
END; /* else */
END del_case;
................................................................... ﬁ/
'y
PRINT 1D TAGS IN DATABASE e/
wyf
................................................................... ﬂ/

print_case:
DO;

more = get_parameter(dparam_List,SIZE(param_List),drq_err);
old_tag = ascii_binary4(aparam_list,drq_err);
IF rg_err <> 0
THEN DO;
null_ptr = 0;
CALL rg$cSsendScoSresponse(nul!_ptr,0,3errmsg3,drq_err);

END;

ELSE IF num_ads = 0
THEN 00;

null_ptr = 0;

CALL rgS$c$sendScoSresponse(null_ptr,0,derrmsg2,arq_err);
END;
ELSE IF old_tag = 0
THEN DO;

x_dex = QFFFFH;

found = true;

CALL print_sig(x_dex);
END;
ELSE DO;

/* CHECK |F TAG EXISTS */
found = false;
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x_dex = 0;
DO WHILE (found = false) AND (x_dex < num_ads);
IF (signature(x_dex).tag = old_tag)
THEN DO;
found = true;
END;
ELSE DO;
x_dex = x_dex + 1;
END;
END;

IF found = true
THEN DO;
CALL print_sig(x_dex);
END;
ELSE 0O;
null_ptr = 0; i
CALL rqS;SsendScoSresponsé(null_ptr,O,Qerrmsgz,arq_err);
END;
END;

END print_case;

list_case:
00;

“ more = get_parameter(dparam_list,SI1ZE(param_list),arq_err);
old_tag = ascii_binary4(aparam_lList,arq_err);
IF rq_err <> 0
THEN DO;
null_ptr = 0;
CALL rg$cS$sendScoSresponse(null_ptr,0,3errmsg3,arq_err);
END; ’
ELSE IF num_ads = 0
THEN DO;
nuil_ptr = 0;
CALL rgSc$sendScoSresponse(null_ptr,0,derrmsg2,arq_err);
END;
ELSE IF old_tag = 0
THEN DO;
x_dex = OFFFFH;
found = true;
CALL list_sig(x_dex);
END;
ELSE DO;
/* CHECK IF TAG EXISTS */
found = false;
Xx_dex = 0;
DO WHILE (found = false) AND (x_dex < num_ads);
IF (signature(x_dex).tag = old_tag)
THEN DO;
found = true;
END;
ELSE DO;
x_dex = x_dex + 1;
END;
END;

IF found = true
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THEN DO;

CALL list_sig(x_dex);

END;

ELSE DO;

null_ptr = 0;

CALL rgSc$sendSco$response(null_ptr,0,derrmsg2,arq_err);
END;
END;

END list_case;

help_case:
DO;

null_ptr
j_dex = 1;

DO i_dex = 0 70 (comnd_help(0) - 1);

CALL rgcsendcoresponse(null_ptr,0,dcomnd_help(j_dex),arq_err);
j_dex = j_dex + comnd_help(j_dex) < {;
END;
END help_case;

0;

quit_case:
bO;

CALL rqdeletesegment(signature_tkn,&rq_err);
CALL rqsclose(signature_conn,arq_err);
CALL rgsdeleteconnection(signature_conn,drqg_err);

nutl = 0;
CALL RQSEXITSI0$JOB(rq_err,anull,dexit_status);

END quit_case;

create_case:
D0;

num_ads = 0;
/* set the remaining signatures to white ¥/
DO x_dex = 0 TO database_size - 1;

DO j_dex = 0 TO num_samples - 1;
signature(x_dex).sanple(j_dex) = 0;
signature(x_dex).count(j_dex) = 0;
signature(x_dex).range(j_dex) = 0;
signature(x_dex).time(j_dex) = 0;

END;

signature(x_dex).tag = 0;

END;
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758 4 CALL rgsseek(signature_conn,2,0,3rq_err);

759 4 bytes_written = rqswritemove(signature_conn,anum_ads,2,arq_err);

760 &4 bytes_written = rqswritemove(signature_conn,dsignature,SI2E(signature),

arq_err);

761 4 END create_case;

762 3 END; /* DO CASE */

763 2 prompt(0) = 1;

764 2 prompt(1) = '#';

765 2 END; /* DO FOREVER - MAIN MODULE */

766 1 END getsig;
MODULE INFORMATION:

CODE AREA SIZE = 1944H 6468D

CONSTANT AREA SIZE = 05A1TH  1441D
VARIABLE AREA SIZE = 2CC2H 114580
MAXIMUM STACK SIZE = 0034H 520
2093 LINES READ

0 PROGRAM WARNINGS

0 PROGRAM ERRORS

DICTIONARY SUMMARY:

471KB MEMORY AVAILABLE
24KB MEMORY USED  (5%)
OKB DISK SPACE USED

END OF PL/M-86 COMPILATION
iRMX 86 PL/M-86 V2.3 COMPILATION OF MODULE FRAME

/t*'i*'i'k*i‘li'.'k'.*t'."’,**.ﬁ'ti*fi"'I'kitt"'i'**"**'t*itiii.ﬁi.tﬁ*i"ﬁ'*/

/'ﬁ'."t"‘t***iiiiitii.t’**'i.'ﬁ..I'l‘“ﬁ'i'."iiﬁ'*.'i*f"**Iit.*f*ﬁ'*ﬁﬁi***'l
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/ﬂii N t'*/
Voshababaiaioiobebbiobobot paiobiotobiiolsbobobdsiobodetodo alalabnielobodoblel bt /
/ tﬁttititttttt*it*tttttttttttl’titttt'tttttti*t*t*t****'ttttitt*t*titt*t**/
Soptimize(3)

1 frame: DO;

2 1 DECLARE DCL LITERALLY 'DECLARE!,

LIT LITERALLY 'LITERALLY',
PROC LIT 'PROCEDURE®,

EXT LIT 'EXTERNAL®,
FOREVER LIT 'WHILE 1,
TRUE LIT '17,

FALSE LIT '0';

/ﬁ'*'**t'tﬁii'i***iﬁ*'ﬁt'bi'i‘l'kt*’ﬁ"'*t*iﬁ.tti'.'ﬂ**’*!**'ttiﬁ*'*'f"'/
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99
SNOLIST
SINCLUDE(:HOME:SRN_S1G.INC)
bcL
delta_err LIT 1,
database_size LIT 164!,
num_samples LIT '8',

/*®® Ynum elements" LITERAL CHANGED TO 6 FROM &4...SRN, 2-27-86 @=v/

num_elements LIT '6¢,
Sig_and_Mask LIT 27,
element_size LIT 91,
num_sample_elements LIT '(Num_Samples * Num_Elements)',
num_frames LIT :2048¢;
DCL
num_ads WORD,
signature_tkn TOKEN PUBLIC,
signature (database_size) STRUCTURE (
sample(num_samples) BYTE,
count(num_samples) BYYVE,
range(nun_samples) BYTE,
time(num_samples) WORD,
tag DHORD ),
frame_1_buff(num_frames) BYTE PUBLIC,
frame_2_buff(num_frames) 8YTE PUBLIC,
get_frame_1_buff STRUCTURE (
sample 8YTE,
mask BYTE,
time WORD ) PUBLIC,
zero_frame_1_index WORD,
old_frame_1_index WORD ,
delta_frame_t_index WORD,
end_frame_1_index WORD,
frame_1_mask(num_frames) 8YTE PUBLIC,
frame_2_mask(num_frames) BYTE PUBLIC,
get_frame_2_buff STRUCTURE (
sampte(num_elements) BYTE,
time WORD ) PUBLIC,
zero_frame_2_index WORD,
otd_frame_2_index HORD ,
delta_frame_2_index " worp,
end_frame_2_index WORD ;
DCL
old_x_handler STRUCTURE (
x_offset WORD,
Xx_base WORD,
x_mode BYTE),
new_x_handler STRUCTURE (
x_offset WORD,
x_base WORD
x_mode 3YTE);
DCL
terminal_param STRUCTURE (
number_param WORD ,
number used WORD,
connection_flags WORD,
terminal_flags WORD ,
in_baud_rate WORD ,
out_baud_rate WORD,
scroll_lines WORD) ;
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101 102
141 1 = DCL
= num_elements_mask(8) BYTE DATA
= (01H,03H,07H,0FH, 1FH,3FK, 7FH, OFFH);
%2 1 = DCL

num_bits_set(256) BYTE DATA (

= /* 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, OA, 08, OC, 0D, OE, OF, */
= o, 1, 1, 2, 1, 2, 2, 3, 1, 2, 2, 3, 2, 3, 3, 4,

= /* 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 1A, 18, 1C, 1D, 1E, 1F, */
= 1, 2, 2, 3, 2, 3, 3, 4, 2, 3, 3, 4, 3, 4, 4, 5, -
= /* 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 2A, 2B, 2C, 20, 2E, 2F, */
= 1, 2, 2, 3, 2, 3, 3, 4, 2, 3, 3, 4,3, 4, 4, 5,

= /* 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 38, 3C, 30, 3E, 3F, v/
= 2, 3, 3, 4, 3, 4, 4, 5, 3, 4, 4, 5, 4, 5, 5, 6,

= /* 60, 41, 42, 43, 44, 45, 46, 4T, 4B, 49, 4A, 4B, 4C, 4D, 4E, 4F, */
= 1, 2, 2, 3, 2, 3, 3, 4, 2, 3, 3, &, 3, 4, 4, 5,

= /* 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 5A, 58, 5C, 5D, SE, S5F, */

= 2, 3, 3, 4, 3, 4, 4, 5, 3, 4, 4, 5, &4, 5, 5, 6,
= /* 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 6A, 6B, 6C, 6D, 6E, 6F, */
= 2, 3, 3, 4, 3, 4, 4, 5, 3, 4, 4, 5, 4, 5, 5, 6,
= /* 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, TA, 78, 7C, 7D, TE, 7F, */
= 3, &4, 4, 5, 4, 5, 5, 6, 4, 5, 5, 6, 5, 6, 6, 7,
= /* 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, BA, 8B, 8C, 8D, 8E, 8F, */
= 3, 2, 2,3, 2, 3,3, 4, 2, 3,3, 4, 3, 4 &, S,
= /* 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 9A, 98, 9C, 90, 9E, OF, */
= 2, 3, 3, 4, 3, 4, 4, 5, 3, 4, 4, 5, 4, 5, 5, 6,
= /* AD, A1, A2, A3, A4, AS, A6, A7, AB, A9, AA, AB, AC, AD, AE, AF, */
= 2, 3, 3, &, 3, 4, 4, 5, 3, 4, 4, 5, 4, 5, 5, 6,

= /* 80, B1, 82, B3, B4, BS, BS, B7, B3, B9, BA, BB, BC, 8D, BE, BF, */
= 3, 4, 4, 5, 4, 5, 5, 6 4, 5 5 6 5 6
= /* ¢0, €1, €2, €3, C4, CS, €6, €7, €8, C9, CA, CB, CC, CD, CE, CF, */
= 2, 3, 3, 4, 3, 4, 4, 5,3, 4, 4, 5, 4, 5

= /* 00, D1, D2, D3, D4, D5, D6, D7, D8, D9, DA, DB, DC, DD, DE, DF, */
= 3, 4, 4, 5, 4,5 5 6, 4,5 5 6 5 6 6 7,

= /* EO, E1, E2, E3, E4, ES, E6, E7, E8, E9, EA, EB, EC, ED, EE, EF, */
= 3, 4, 4, 5, 4, 5,5, 6, 4 S5, 5, 6, 5, 6, 6, 17,

= /* FO, F1, F2, F3, F4, F5, £6, F7, F8, F9, FA, FB, FC, FD, FE, FF, */
= 4, 5,5, 6 5, 6, 6 7,5 6,6, 7, 6, 7, 7. 8);

%3 1 = DCL .
' random_signature (16) STRUCTURE (.
= sample(num_samples) BYTE,
= count(num_samples) 8YTE,
= time(num_samples) WORD,
tag DWORD ) DATA (
/* 1 2 3 4 s 6 7 8 %

= /* {*/ (DK, OCH, O3H, O4H, OBH, O3H, OEH, O9H, /* SAMPLES */

= o, 0, o, o, 0, 0, o, 0, /* MASK COUNTS */
= 0399, 1104, 0193, 1161, 0894, 0608, 1246, 1384, /* TIME */

= 1001, /* TAG */

= /* 2%/  O3M, OYH, O1H, OBH, O7H, OTH, OBH, OFH, /* SAMPLES */

= g, o0 0, 0, 0, 0, 0, 0, /*MASK COUNTS */
= 0095, 0235, 0861, 0191, 0138, 1559, 0554, 1288, /* TIME */

= 1002, 7% TAG */

= /% 3%/ O34, O1H, O, O9H, OFH, O6H, O8H, OBH, /* SAMPLES */

= e, O 6, 0, 0, 0, 0, 0, /*MASK COUNTS */
= 0597, 0008, 1556, 0B40, 0973, 1477, 0271, 0992, /* TIME */

= 1003, I* TAG */

= /* 4L */ O9H, OAH, O8H, ODH, OBH, OOH, OBH, OBH, /* SAMPLES */

= o, 0 0 0, 0, 0, 0, 0, /*MASK COUNTS */
= 1855, 1754, 0737, 0492, 0524, 0215, 1512, 1292, /* TIME */

= 1004, /% TAG */

= /* 5*/ 054, ODH, ODH, OEH, O08H, O9H, O5H, OAH, /* SAMPLES */

= 0, 0, 0, O, 0, 0, 0, 0, /* MASK COUNTS */
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/ﬁ

/*
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/t

/'

DCL

OCL

103
0159, 0760,
1005,
6 */ 03H, 08H,
0, g,
1581, 1068,
1006,
7%/ 074, ODH,
0, o,
0630, 0514,
1007,
8 v/ 08, O01H,
0, 0,
0406, 1929,
1008,
9 * 0DH, O7H,
0, o,
1127, 0990,
1009,
10 */ 09H, O5H,
0, 0,
1089, 0757,
1010,
1 =/ 0BH, 08H,
g, 0,
0183, 1553,
10119,
12 */ 00H, OBH,
g, 0,
1889, 1599,
1012,
13 */ OEH, O02H,
0, 0,
0083, 1374,
1013,
14 */ 08K, O3H,
0, 2,
1476, 1953,
1014,
15 */ 01H, O1H,
0, 0,
0311, 0036,
1015,
16 =/ 0BH, 08H,
0, 0,
1297, 0191,
1016);
prompt(80)
response(80)
command (80)
new_tag
old_tag
" clock
sys_time
date(8)
time(8)
log1
start_flag
sys_time
tag
channel

1936,

ODH,

1100,

0AH,
e,
0957,

OFH,

1496,

09H,
g,
0494,

OBH,
0,
1661,

o8H,
g,
0217,

08H,
Ol
1586,

00H,
Ol
0753,

03H,
g,
1526,

04H,
0,
1946,

OBH,
o,
0283,

07H,
0,
0287,
02H,
1633,
0BH,
2,
1484,
074,
0,
1963,
0DH,
9,
0677,
0%H,
0,
1207,
OEH,
g,
1088,
OCH,

1433,

1335,
014,

1698,

4,739,398

0589, 0932,

09H, O9H,
9, O
0936, 1635,

0DH, OOH,
9, g,
1739, 1103,

014, O3H,
9, o,
1646, 0780,

OAH, O7H,
0, a,
1466, 1261,

OCH, OAH,
0' 0'
0231, 1296,

OCH, O7H,
0, o0,
0943, 1803,

094, OEH,
0' 0'
1774, 0165,

074, O3H,
9, 0,
0348, 0286,

07H, OCH,
a, g,
1566, 0529,

OCH, O6H,
00 07
0753, 0949,

OFH, OSH,
g, 0,
1537, 1231,

8YTE,
BYTE,
3YTE,
DWORD,
DWORD ;

STRUCTURE (
DHORD,
BYTE,
BYTE);

STRUCTURE ¢
DHORD,
DWORD,
DWORD,
WORD,

0435,
OEH,
0l
1937,
014,
0,
1905,
03H,
0412,
014,
0,
1587,
0DH,
0617,
024,
0702,
0%,
1166,
Q9H,
Dﬂ
1379,
OFH,
1216,
08BH,
o#
0261,

o8H,

0379,

0861,

0SH,
a,
1980,

1406,

0BH,

0665,

03H,
0,
1100,

024,
2,
0186,

OFH,
g,
0292,

O9H,
a,
1424,
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TIME */
TAG ®/
SAMPLES */
MASK COUNTS ®/
TIME */
TAG */
SAMPLES */
HMASK COUNTS 7/
TIME =/
TAG ©/
SAMPLES %/
MASK COUNTS */
TIME */
TAG */
SAMPLES */
MASK COUNTS */
TIME */
TAG */
SAMPLES */
MASK COUNTS </
TIME */
TAG */
SAMPLES ®/
HMASK COUNTS 7/
TIME ®/
TAG =/
SAMPLES ©/
MASK COUNTS */
TIME #*/
TAG */
SAMPLES */
MASK COUNTS */
TIME */
TAG */
SAMPLES */
MASK COUNTS */
TIME */
TAG */
SAMPLES */
MASK COUNTS @/
TIME ®/
4G */
SAMPLES */
MASK COUNTS 7/
TIME */
TAG */
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105 106
frame_num WORD),
log2 STRUCTURE (
start_flag DWORD,
sys_time DWORD,
tag DWORD,
channel i WORD,
frame_num WORD) ;
1467 1 DCL -
corr_msg . STRUCTURE (
sync DWORD,
value(16) BYTE);
148 1 bcL
mask_found BYTE,
bit_count BYTE,
frame_bits BYTE,
mask_bits BYTE,
set_bit BYTE,
found BYTE,
mask_set BYTE,
task_priority BYTE,
frame_average WORD,
ad_found WORD,
time_found DWORD,
null_ptr POINTER,
null WORD,
diff INTEGER,
exit_status . WORD,
tkn_type WORD,
t1_i_resp_mbx TOKEN,
t1_o_resp_mbx TOKEN,
t1_dev_connection TOKEN,
t1_connection TOKEN,
t2_i_resp_mbx TOKEN,
t2_o_resp_mbx TOKEN,
t2_dev_connection TOKEN,
t2_connection TOKEN,
t3_i_resp_mbx TOKEN,
t3_o_resp_mbx TOKEN,
t3_dev_connection TOKEN,
t3_copnection TOKEN,
T4_dev_connection TOKEN,
T4_connection TOKEN,
t0_connection TOKEN,
lp_response_mbx -~ TOKEN,
Lp_dev_connection TOKEN,
lp_connection TOKEN,
signature_conn TOKEN,
time_out_1 WORD,
time_out_2 WORD,
bytes_written WORD,
bytes_read WORD,
next_ad ’ WORD,
next_dsp WORD,
next_sample WORD,
next_element WORD,
sig_index WORD,
time_index WORD,
end_frame_1_time WORD,
end_frame_2_time WORD,
next WORD,
teft WORD ,
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155
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157
158
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164
165
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107 108
rq_err WORD ;
1 init_bars: PROC EXT;
2 END init_bars;
1 bar_disp: PROC (line_num,corr_num) EXT;
2 ‘DCL
Line_num BYTE,
core_rum BYTE;
2 END bar_disp;
Seject
F A T LY
/i t,(
lad CLEAR INPUT BUFFER =/
/* ﬂ/
/t ................................................................... */
1 clear_buff_1: PROC PUBLIC;
/* set to transparent mode */
2 terminal_param.number_param = 5;
2 terminal_param.number_used = 4;
2 terminal_param.connection_flags = OFFH;
2 terminal_param. terminal_flags = 110H;
2 terminal_param. in_baud_rate = 9600;
2 terminal_param.out_baud_rate = {;
2 terminal_param.scroll_lines = 24;
2 CALL rqaspecial(t1_connection,5,dterminal_param,0,3rq_err);
/* CLEAR INPUT BUFFER */
2 CALL rqaread(tl_comnection,aframe 1_buff,1,t1_i_resp_mbx,arq_err);
2 bytes_read = rqwaitio(t1_connection,t1_i_resp_mbx,OFFFFH,Arq_err);
2 00 WHILE bytes_read <> 0;
3 CALL rqaread(t!_connection,aframe_1_buff,1,t1_i_resp_mbx, arq_err);
3 bytes_read = rquaitio(t1_connection,t1_i_resp_mbx,OFFFFH,arq_err);
3 END;
/* reset to flush mode */
2 terminal_param.number _param = S;
2 terminal_param.number_used = &;
2 terminal_param.connection_flags = OFDH;
2 terminal_param. terminal_flags = 110H;
2 terminal_param. in_baud_rate = 9600;
2 terminal_param.out_baud_rate = 1;
2 terminal_param.scrotl_lines = 24;
2 CALL rqaspecial(t1_connection,5,aterminal_param,ﬂ,arq_err);
2 END clear_buff_1;
/' ................................................................... ﬁ'/
1 clear_buff_2: PROC PUBLIC;
/* set to transparent mode */
2 terminal_param.number_param = 5;
2 terminal_param.number_used = 4;
2 terminal_param.connection_flags = OFFH;
2 terminal_param.terminal_flags = 110H;
2 terminal_param.in_baud_rate = 9600;
2 terminal_param.out_baud_rate = 1;
2 terminal_param.scroll_lines = 24;
2 CALL rqaspecial(t2_connection,5,aterminal_param,0,arq_err);

/* CLEAR INPUT BUFFER */
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CALL rgaread(t2_connection,@frame_1_buff,1,t2_i_resp_mbx,drq_err);
bytes_read = rqwaitio(t2_connection,t2_i_resp_mbx,0FFFFH,arq_err);
DO WHILE bytes_read <> 0;

CALL rgaread(t2_comnection,aframe_1_buff,1,t2_i_resp _mbx,arq err);
bytes_read = rgwaitio(t2_connection,t2_i_resp_mbx,OFFFFH,arq_err);
END;

/* reset to flush mode */

terminal_param.number_param = 5;

terminal_param.number used = 4;
terminal_param.connection_flags = OFDH;
terminal_param.terminal_flags = 110H;

terminal_param. in_baud_rate = 9600;
terminal_param.out_baud_rate = 1;
terminal_param.scroll_lines = 24;

CALL rgaspecial(t2_connection,5,aterminal_param,0,arq_err);

END clear_buff_2;

Seject
Y Aiubaiaiaioloiniaiaialaisiaiolololoboioiniaiainiaiaiaiolaininialatalale iafalalalaluiioietoialabaiolooioloiaialaininialaisiaiaiolaiolel /
/* */
Vadd ASCII TO BINARY BYTE */
/* */
Y Adkadaleinialaielel jabnieiniaialeinioialaioloisiaiolaiaialaiainiolel ininialainbuielaiolaiolaiaiaioolaiainiatolel wee)
ascii_binaryl: PROC(string_ptr,ierr_ptr) BYTE EXT;
DCL

string_ptr POINTER,

ierr_ptr POINTER;
END ascii_binary?l;
 dulabuiuiaiafalelainialaloieioioiiainioieialnioiaialoiolainlaiaialaiaie * war/
/* */
* ASCII TO BINARY WORD */
/* */

/ 'ttiiii.’ﬁitt'i.'t'Q*'ﬁ'Q"*"**f***’**"'*i*ti'k"**tt'tii*ti"t'ti‘"*/

ascii_binary2: PROC(string_ptr,ierr_ptr) WORD EXT;

DCL
string_ptr POINTER,
ierr_ptr POINTER;

END ascii_binary?;

/tt*tttt!t*"tﬁ!*l****tt'k*'*t'i;'k.'*i'*tt**tiii't*i**iit*Qiiit**iii*itl

/* */
> ASCII TO BINARY DWORD */
’* */

/ it*t"t*tti.Q‘I’t*it*'i*iitiiittt*tiﬁi.ﬁtﬁt.’t*ﬁ*t'ﬁttii*t*i"ﬁ'i‘*tﬁt*/

ascii_binary4: PROC(string_ptr,ierr_ptr) DWORD EXT;

oCL
string_ptr POINTER,
jerr_ptr POINTER;

END ascii_binarys;

/tﬁf**ﬁ'..'.'f'****"'t"*i'**ﬁ"*ff"‘.‘..**""."'**'*"*"***‘..f“"/
/* */
™ BINARY TO ASCII BYTE */
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* e/
/*tﬁi\t**'*t\ttﬁtt'l‘*ﬂﬂitlt*ﬂtiiﬁﬁii***l‘“i.'**i*'**'tti"*i'tt'ﬁﬁl'ii*il‘i' ‘/

bimaryl_ascii: PROC(velue,string_ptr,ierr_ptr) EXT;

bcL
string_ptr POINTER,
ierr_ptr POINTER,
value BYTE;

END binaryl_ascii;

/ thikobioiobieb it weey
” o
* BINARY TO ASCII WORD o/
’” */

/ﬁ'ﬁ'ﬁ**ﬁ***t\ttﬁﬁt****ﬁﬁ'ﬁ**"ﬂ'*.'i.*titﬁfﬁti.***ﬁ****ﬁ*t*ﬁwﬂﬁ******@ /

binary2_ascii: PROC(value,string_ptr,ierr_ptr) EXT;

bCL
string_ptr POINTER,
ierr_ptr POINTER,
value WORD ;

END binary2_ascii;

ren ikttt /
r* */
~ BINARY TO ASCII DWORD v
e *
" v ittt /

binary4_ascii: PROC(value,string_ptr,ierr _ptr) EXT;

oCL
string_ptr POINTER,
jerr_ptr POINTER,
value DWORD;

END bimary4_ascii;

SSUBTITLE('GET DATA FROM FRAME GRABBER!)

/ﬂ ................................................................... n‘/
7% =/
* GET DATA FROM FRAME GRABBER wy
/> w
/w ................................................................... ﬂl/

get_frame_1: PROC(signature_sample_ptr) PUBLIC;

bCL
signature_sample_ptr POINTER,
signature_sample BASED signature_sample_ptr (1) BYTE,
next WORD ,
left WORD;
F A D R R R oy

bytes_written = rqwaitio(tl1_connection,t1_o_resp_mbx,0FFFFH,arq_err);
IF time_out_1 = false
THEN DO;

left = (Sig_and_Mask * element_size) ¢ 2;

CALL rgaread(t?!_connection,adsignature_sample(0),left,t1_i_resp_mbx,arq_err);
END;
bytes_read = rqwaitio(tl_connection,t1_i_resp_mbx,15,arq_err);
IF rq_err = e$time
THEN DO;
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time_out_1 = true;
CALL rchSsendScoSresponse(nuli_ptr,O,a(10,'TIHEOUT 1 Y),arq_err);
END; '
ELSE IF time_out_1 = true
THEN DO;
CALL clear_buff_1;
time_out_1 = false;

END;

ELSE IF bytes_read <> (Sig_and_Mask.* element_size) + 2

THEN DO;

CALL rgScSsendScoSresponse(null_ptr,0,a(8,'ERROR 1 '),arq err);
END; '

END get_frame_1;

get_frame 2: PROC(signature_sample_ptr) PUBLIC;

OCL
signature_sample_ptr POINTER,
signature_sample BASED signature_sample ptr (1) BYTE,
next WORD,
left WORD;
/‘l ................................................................... t/

bytes_written = rgwaitio(t2_connection,t2_o_resp _mbx,0FFFFH,8rq_err);
IF time_out_2 = false
THEN DO;
left = (Sig_and_Mask * element_size) + 2;
CALL rgaread(t2_connection,dsignature_sample(0),left,t2_i_resp_mbx,drq_err);
END;
bytes_read = rqwaitio(t2_connection,t2_i_resp_mbx,15,3rq_err);
IF rg_err = eStime
THEN DO;
time_out_2 = true;
CALL rg$c$sendSco$response(null_ptr,0,8(10, 'TIMEQUT 2 '),arq_err);
END; .
ELSE IF time out_2 = true
THEN DO;
CALL clear_buff_2;
time_out_2 = false;

END;

ELSE [F bytes_read <> (Sig_and_Mask * element_size) + 2

THEN DO;

CALL rgSc$sendSco$response(null_ptr,0,a(8, 'ERROR 2 '),arq_err);
END;

END get_frame 2;

/“" .............................................. ttt/

J*** BEGIN MAIN MODULE ("FRAME™) PROCESSING whw/

/'*i .............................................. t.t/

Seject

/' ................................................................... i/
/* . */
/* SET UP 1/0 FOR LOGGING COMPUTER */
/> */
/' ................................................................... */

/*CALL rqlogicalattachdevice(a(s,':73:"),8(2,'73'),1,8rq err);*/
t3_dev_connection = rgslookupconnection(a(4,':73:'),drq_err);
t3_o_resp_mbx = rqcreatemailbox(0,3rq_err);
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t3_i_resp_mbx = rgcreatemailbox(0,arq_err);
null_ptr = 0;
CALL rgaattachfile(0,t3_dev_connection,nutl_ptr,t3_i_resp mbx,arq err);
t3_connection = rgreceivemessage(t3_i_resp_mbx,0FFFFH,null_ptr,drq_err);
tkn_type = rqgettype(t3_connection,drq_err);
IF tkn_type = 6
THEN DO:
CALL rodeletesegment(t3_connection,drq_err);
null = 0;
CALL RQSEXITSIOSJOB(rq_err,anull,dexit_status);
END;
CALL rgaopen(t3_connection,3,3,0,arq err);

terminal_param.number_param = 5;
terminal_param.number_used = 4;
terminal_param.connection_flags = OFDH;

terminal_param. terminal_flags = 1114;

terminal_param. in_baud_rate = 4800
terminal_param.out_baud_rate = 1;
terminal_param.scroll_lLines = 24;

CALL rqaspecial(t3_connection,5,dterminal_param,0,arq_err);

/*CALL rqlogicalattachdevice(a(4,':74:),8(2,'T4'),1,3rq_err);*/
T4_connection = rgsattachfile(@(s,':T4:'),arq_err);
CALL rqsopen(Tk_connection,3,0,arq_err);

terminal_param.number_param = 5;

terminal_param.number_used = &;

terminal_param.connection_flags = OFFH;

terminat_param. terminal_flags = 111H;

terminal_param. in_baud_rate = 4800;

terminal_param.out_baud rate = 1;

terminal_param.scroll_lines = 24;

null_ptr = 0;

CALL rgsspecial(T4_connection,5,dterminal_param,null_ptr,arq_err);

$eject

/Q ................................................................... ﬂ?/
Vi ®f
/® SET UP 1/0 FOR FRAME GRABBER "/
/ﬁ ‘1"/
/* ................................................................... "/

/*CALL rglogicalattachdevice(a(4,':T1:'),&(2,'T1'),1,8rq_err);*/
t1_dev_tonnection = rgsiookupconnection(@(4,':T1:'),arg err);
t1_o_resp_mbx = rqcreatemailbox(0,drq_err);

t1_i_resp mbx = rqcreatemaitbox(0,arq_err);

null_ptr = 0;

CALL rgaattachfile(0,t1_dev_connection,null_ptr,t1_i_resp_mox,drq_err);
t1_connection = rqreceivemessage(t1_i_resp_mbx, OFFFFH, null _ptr,arqg_err);
tkn_type = rqgettype(tl_connection,arq_err);

IF tkn_type = 6
THEN DO;

CALL rgdeletesegment(ti_connection,arq_err);

nutl = 0;

CALL RQSEXITSIOSJOB(rq_err,anutl,dexit_status);

END;

CALL rgaopen(ti_connection,3,3,0,arq err);

terminal_param.number_param = 5;
terminal_param.number_used = 4;
terminal_param.connection_flags = OFDH;
terminal_param.terminal_flags = 110H;
terminal _param.in_baud_rate = 9600;
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320 1 terminal_param.out_baud_rate = 1;
321 1 terminal_param.scroll_lines = 24;
322 1 CALL rgaspecial(ti_connection,5,aterminal_param,0,arq_err);

Seject
/*CALL rqlogicalattachdevice(@(4,':T2:%),a(2,'72'),1,arq_err);*/

323 1 t2_dev_connection = rgsiookupconnection(a(4,*:T2:1),8rq_err);

326 1 t2_o_resp mbx = rqcreatemailbox(0,drq_err);

325 1 t2_i_resp mbx = rqcreatemailbox(0,drq_err);

326 1 null_ptr = 0;

327 1 CALL rgaattachfile(0,t2_dev_connection,null_ptr,t2_i_resp_mbx,arq_err);

328 1 t2_connection = rqreceivemessage(t2_i_resp_mbx,0FFFFH,nuli_ptr,arg_err);

329 1 tkn_type = rqgettype(t2_connection,arq_err);

330 1 IF tkn_type = 6

3311 THEN DO;

332 2 CALL rqdeletesegment(t2_connection,arq_err);

333 2 null = 0;

334 2 CALL RQSEXITS10SJOB(rq_err,anull,dexit_status);

335 2 END;

336 1 CALL rqaopen(t2_connection,3,3,0,drq_err);

337 1 terminal_param.number_param = 5;

338 1 terminal_param.number_used = 4;

339 1 terminal_param.connection_flags = OFDH;

360 1 terminal_param.terminal_flags = 110H;

3611 terminal_param. in_baud_rate = 9600;

362 1 terminal_param.out_baud_rate = 1;

363 1 terminal_param.scroll_lines = 24;

3641 CALL rgaspecial(t2_connection,5,aterminal_param,0,3rq_err);
Seject
/1‘ ................................................................... !/
ad */
/* SET UP 1/0 FOR LINE PRINTER */
™ */
/t ................................................................... t/

/*CALL rqlogicalattachdevice(a(4, :LP:'),a(2,'7T1'),1,arq err);*/

345 1 lp_dev_connection = rqslookupconnection(a@(4,':LP:'),arq err);

346 1 lp_response_mbx = rqcreatemailbox(0,arq_err);

347 1 null_ptr = 0;

348 1 CALL rqaattachfile(0,ip_dev_connection,null_ptr,lp_response mbx,drq_err);

349 1 lp_connection = rgreceivemessage(lp_response_mbx,0FFFFH, null_ptr,arq_err);

350 1 tkn_type = rggettype(lp_connection,arqg_err);

351 1 IF tkn_type = 6

352 1 THEN DO;

353 2 CALL rgdeletesegment(lp_connection,arq_err);

354 2 null = 0;

355 2 CALL RQSEXITSIOSJOB(rq_err,anull,dexit_status);

356 2 END; :

357 19 CALL rqaopen(lp_connection,2,2,0,3rq_err);

358 1 task_priority = rqgetpriority(0,3rq_err);

359 1 task_priority = task_priority - 1;

360 1 null_ptr = 0;
$eject
/* ................................................................... t/
” ) */
/* SET UP 1/0 FOR SIGNATURE DATA BASE */
/* */
/* ................................................................... l/
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signature_conn = rgsattachfile(d(23, '/user/world/explsig.dat’),drg_err);
CALL rgsopen(signature_conn,3,2,3drq err);

bytes_read = rqsreadmove(signature_conn,anum_ads,2,drq_err);
bytes_read = rqsreadmove(signature_conn,@signature,SIZE(signature),
arq_err);

CALL rgsciese(signature_conn,drg_err);
CALL rgsdeleteconnection(signature_conn,drq_err);

time_out_1 = false;
time_out_2 = false;

next = 0;
end_frame_1_time = 0;
end_frame_1_index = num_frames - 1;

zero_frame_i_index = 0;

/* turn off exception handler for timeout in get_frame %/
new_x_handler.x_offset = 0;

new_x_handler.x_base = 0;

new_x_handler.x_mode = 0;

CALL rqgetexceptionhandler(dold_x_handler,arq_err);

CALL rasetexceptionhandler(@new_x_handler,8rq_err);

/% CLEAR INPUT BUFFER */
CALL clear_buff _i;:

CALL clear_buff_2;
corr_msg.sync = OFFFFFFFFH;

/* prime the get frame comm */
CALL rgawrite(ti_connection,d(00H),1,t1_o_resp_mbx,drq_err);

$SUBTITLE('MAIN MODULE DO FOREVER')

/******'*Q AR ERE AN AT AT RR TR R R NIRRT R AT AARRARARXN TR T LT LR ERY /

o~ .
* TEEEXYALIN -MOOULE® * *y
/ﬁ W‘(
rennns bbbttt o i /
DO FOREVER;

/% get mext frame data */
CALL get_frame_1(aget_frame_1_buff);
CALL rqawrite(tl_connection,8(0DH),1,t1_o_resp_mbx,arq_err);

/* modulo subtract field count from a base count and convert to frame count ¥/
old_frame_1_index = end_frame_1_index; .
delta_frame_i_index = get_frame_1 buff.time - end_frame_1_time;
zero_frame_1_index = (zero_frame_1_index + delta_frame_1_index) MOD num_frames;
end_frame_1_index = (old_frame_1_index + delta_frame_1_index) MOD num_frames;
end_frame_1_time = get_frame_i_buff.time;

/* fill frame from last agquired frame with new frame data "/

next_sample = old_frame_1_index;

DO WHILE next_sample <> end_frame_1_index;

next_sample = (next_sampte ¢ 1) MOD num_frames;
frame_1_Buff(Next_Sample) = Get_frame_!_Buff.Sample;
Frame_1_Mask(Next_Sample) = Get_Frame_1_Buff.Mask AND O03FH;:
END;

/* compare signatures with frame buffer ®/
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DO next_ad = 0 TO num_ads - 1;

/*
Vad
/'.

/™ cycle through the signature samples per ad ¥/
found = 0;

mask_set = 0; .

DO next_sample = 0 TO0 num samples - 1;

/* calculate index in circular frame buffer of signature */
time_index = (signature(next_ad).time(next_sample) + zero_frame_1_index)
MOD num_frames;
bit_count = NOT(signature(next_ad).sample(next_sample)
XOR frame_1_buff(time_index));

/* count number of bits same */

bit_count = bit_count AND num_clements_mask(num_elements - 1);
found = found + num_bits_set(bit_count);

mask_set = mask_set + num_bits_set(frame_1_mask(time_index));

END;/* DO next_sample */
prompt(0) = 8;*/
CALL binary2_ascii(DOUBLE(found),dprompt,arq_err);*/
CALL rqcsendcoresponse(null_ptr,0,3prompt,3rq_err);*/

IF (mask_set < (found * 2))

THEN DO;

mask_found = (found - mask_set / 2);
END;

ELSE DO;

mask_found = 0; -

END;

corr_msg.value(next_ad) = mask_found;

IF mask_found > 45
THEN 00;

/* ad detected */

logl.start_flag = 0;

togl.sys_time = rqgettime(arq_err);

logl.tag = signature(next_ad).tag;

logl.channel = (1 OR SHL(DOUBLE(mask_found),8));

togl.frame num = end_frame_1_time;

CALL rgawrite(t3_connection,dlogl.start_flag,SI2E(logt),t3_o_resp _mbx,&rq_err);
bytes_written = rqwaitio(t3_connection,t3_o_resp_mbx,0FFFFH,arq_err);

next_dsp = 5;
END;

END;/* DO next_ad */

next_dsp = next_dsp + 1;

i

F (next_dsp MOD 6) = 0

THEN DO;

bytes_written = rqswritemove(T4_connection,acorr_msg,SIZE(corr_msg),arq_err);

END;

/it..ﬁt'ﬁ'i'*"it"'."""**t"'i'iiﬁﬁ'*'.'ﬁI‘iItiti*t't"i!i*’t't'ﬁt*/

EN

EN

D;/* DO FOREVER */

D frame;

SEJECT

Page 80 of 118




4,739,398

123 124
MODULE INFORMATION:
CODE AREA SIZE = DAZEH 26060
CONSTANT AREA SI1ZE = 03A3H 9310
VARIABLE AREA SIZE = 2CEOH 114880
MAXIMUM STACK SIZE = 0028H 400
1616 LINES READ
0 PROGRAM WARNINGS
0 PROGRAM ERRORS
CICTIONARY SUMMARY:
S07KB MEMORY AVAILABLE
22K8 MEMORY USED  (4%)
0KB DISK SPACE USED
END OF PL/M-86 COMPILATION
INDX-W51 (X325) PL/M-86 V2.3 COMPILATION OF MODULE PRTHIT
Vbbbt bbbt waw
/t e/
” © 1986 Selling Areas - i
” Marketing, Inc. v
x Unpublished work - :;
/o All rights reserved y
Ve L33
/w L
r* NARRATIVE =/
/* AAAAAAAAAAAN Ly
/w ®/
/*  This module receives date from port "t2%, written there by the A4
/* MGETSIG" commercial detection module. This data consists of: =/
/w ‘D/
/% Check - DWORD --- should be a zero if the packet sent is in =/
/* syne; used to check for valid data sent e/
/* Sent_Time - DWORD --- format: mo. of seconds since iRMX was released */
/* Sent_ID - DWORD --- ID # of commercial detected by GETSIG module A4
/* Channel_Num- BYTE --- one of two channel numbers ey
/* Cor_Bits - BYTE --- 2
/* Cor_frames - WORD --- # of frames btwn hits within 5 seconds =/
/ﬂ "(
/*  Using these values, this module will: /s
/Q L
™ a) Check that valid deta has been sent. */
/* b) Check that no other commercial has been detected in the last T/
/* 34 seconds. } v/
/* ¢) Subtract from SENT_TIME 34 seconds to make up for time lag in =/
/* being sent the data from GETSIG. ®/
’* d) Convert SENT_TIME value to ASCII_TIME. b
/* e) Search “descriptive® data base until this COMM_ID is found =t
/* f) Store the ASCII description along with ASCI! TIME into a b
/¥ buffer for printing. v/
/* 9) Send the "print_buffer" to the line printer to be printed. */
/" */
Vibaaisbdebdobdebbbdbd bbbt AL L L aiebebiebb bbbt HRERETRERANRIRE SR */
SLARGE
1 Prthit:
00;
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/ﬁ*tiii*’*titt'ttiﬁtit'i**"tﬁtittit'/
/*** NON-iRMX INCLUDE FILES wr/
/**!tQﬁﬁit*’ttﬁ'*'t‘t*iit*ttﬁtt*'*ti*/
SINCLUDE (:FB8:ARGLST.INC)
VAskalnkakaloloiniuiafaloininiaialainioieiaiatolaininiaiadoluininiolodoied falale inlniadeialalaiaiaiaininiobodabed inkalabniniadedabode /
/*  ARGLST.INC Screen Processor -- Argument List Delimiters */
Vihibideiebiobdbbdbd bbbttt bbbl infalalalaiaiolainialaiaioiaiaioioininlabuiaioleioboinidaindelodobatodatatatl /
DECLARE TN LITERALLY '0EOH'; /* <Type No Operation> */
DECLARE TS LITERALLY  'OE1H'; /* <Type Character String> */
DECLARE (] LITERALLY  'QE2H!'; /* <Type Character String Indirect> */
- DECLARE MS LITERALLY  'OE3H'; /* ?Type Message String> */
DECLARE M1 LITERALLY 10E4H'; /* <Type Message String Indirect> */
DECLARE MC LITERALLY 'OESH!; /* <Type Meessage Constant> */
DECLARE SR LITERALLY  'QESH'; /* <Type Screen Reference> */
DECLARE TR LITERALLY '0E7H!; /* <Type Reply> */
DECLARE RD LITERALLY '0E8H!; /* <Type Reply Default> */
DECLARE TT LITERALLY '0EPH'; /* <Type Timeout> */
DECLARE DM LITERALLY '0EAH'; /* <Type Display Miniimum> */
DECLARE oL LITERALLY 'OEBH'; /* <Type Out-Line List> */
DECLARE  TL = LITERALLY 'OECH'; /* «<Type List Transfer> */
DECLARE TC LITERALLY '0EDH?; /* <Type Count> */
DECLARE 12 LITERALLY . 'OEEH'; /* <Type Integer*2 Datum> */
DECLARE 14 LITERALLY '0EFH'; /* <Type Integer*4: Datum> */
DECLARE B1 LITERALLY '0FOH'; /* <Type Binary*1 Datum> */
DECLARE B2  LITERALLY 'OF1H'; /* <Type Binary*2 Datum */
DECLARE B4 LITERALLY tOF2H!; /* <Type Binary*4 Datum */
DECLARE TD LITERALLY '0F3H'; /* <Type Decimal Datum> */
DECLARE €D LITERALLY 'QF4H'; /* <Type Character Datum> */
DECLARE  EI LITERALLY  'OFSH'; /* <Type End of [/0 List> */
DECLARE GD LITERALLY 'OF6H'; /* <Group Definition> */
DECLARE GE LITERALLY '0F7H!; /* <Group End> */
DECLARE RI1 LITERALLY 'OF8H!'; /* <Type Reply 1/0 List> */
DECLARE 10 LITERALLY  'OF9H'; /* <Type Reply Default 1/0 List> */
DECLARE EL LITERALLY 'OFAH'; /* <End of List> */
SINCLUDE (:F2:IDTBLE.INC)
DECLARE DBSO01 LITERALLY L
DECLARE DBS002 LITERALLY ' 1 t;
DECLARE 0BS003 LITERALLY v27;
DECLARE DBS004 LITERALLY v30;
DECLARE DBS005 LITERALLY L
DECLARE DBS006 LITERALLY V5,
DECLARE DBSO007 LITERALLY v 6,
DECLARE D0BSO08 LITERALLY ' 7 1:
DECLARE DBS009 LITERALLY 18
"DECLARE DBS010 LITERALLY 191,
DECLARE DBMOO1 LITERALLY * 0 1;
DECLARE DBMO0Z LITERALLY L B
DECLARE DBMOO03 LITERALLY r2 ¢t
DECLARE DBMOO4 LITERALLY '3
DECLARE DBMOOS5 LITERALLY "4,
DECLARE DBMO06 LITERALLY V54,
DECLARE DBMOG7 LITERALLY té6
DECLARE DBMOO8 LITERALLY V7o
DECLARE DBMOO9 LITERALLY '8
DECLARE DBMO10 LITERALLY '9 o,
DECLARE SGS001 LITERALLY Y10
DECLARE SGSQ02 LITERALLY LR R U
DECLARE SGSO03 LITERALLY Y12,
DECLARE SGS004 LITERALLY P13
DECLARE SGS005 LITERALLY L AR
DECLARE SGSO06 LITERALLY 115 1,
DECLARE SGS007 LITERALLY Y16,
DECLARE SGS008 LITERALLY L AL
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127 128
DECLARE SGS009 LITERALLY 118 1,
DECLARE SGMOO1 (ITERALLY Y10
DECLARE SGM002 LITERALLY LI & B
DECLARE SGMOO3 LITERALLY v12
DECLARE SGMO04 LITERALLY LI LU
DECLARE SGMOO5 LITERALLY LR RN
DECLARE SGMOD6 LITERALLY ' 15 ';
DECLARE SGMOO7 LITERALLY t16 1
DECLARE SGMO08 LITERALLY L ¥ A
DECLARE SGMO09 LITERALLY ' 18 1
$INCLUDE (:F8:KBINPT.INC)
/ * bkl * ” hadad thwk s
/* Screen Processor -- Keyboard Input Codes b
Vdatatatabobedaidodeddededebotob bbb AL DL L L L L D Lt L L FRNEERARKRERNNW U N RERARRANARNRN RS /
DECLARE MU LITERALLY '080h¢; /* <Cursor Up> */
DECLARE MD LITERALLY 1081ht; A <Cursor Down> x/
DECLARE MR LITERALLY t082h! /* <Cursor Right> */
DECLARE ML LITERALLY '983h!; /® <Cursor Left¢> */
DECLARE TAB LITERALLY '084ht; /® <Tab> */
DECLARE EN LITERALLY '085h'; A <Enter> /
DECLARE RT LITERALLY 1086h; /* <Return> ®/
DECLARE HM LITERALLY '087h¢; YA <Home> =/
DECLARE HLP LITERALLY '088h'; /® <Help> ®/
DECLARE MM LITERALLY 108%h /® <Main Menu> *f
DECLARE FMU LITERALLY 108Ah" Iad <Function Menu> *f
DECLARE Fi LITERALLY 1088h; Ad <Function 1> e/
DECLARE F2 LITERALLY '08Ch*; /* <Function 2> =/
DECLARE F3 LITERALLY '08Dh! ; /* <Function 4> ®/
DECLARE Fb4 LITERALLY '08Eh’; /* <Function 4> ®/
DECLARE FS LITERALLY '08Fh; /* <function 5> */
DECLARE [} LITERALLY 1090h!; /* <Function 6> ®/
DECLARE F7 LITERALLY '091h! /* <Function 7> */
DECLARE F8 LITERALLY 'Q92h!; /* <fFunction 8> */
DECLARE F9 LITERALLY '093h!; fAd <Function 9> */
DECLARE F10 LITERALLY '09h!; A <function 10> b
DECLARE F11 LITERALLY 1Q9Sh!; /* <function 11> */
DECLARE Fi2 LITERALLY '096h!; /* <Function 12> */
DECLARE £13 LITERALLY 1097he; ad <Function 13> */
DECLARE Fi4 LITERALLY ‘098h'; /* <fFunction 14> ®/
DECLARE F15 LITERALLY ‘099t ; /® <fFunction 15> %/

SINCLUDE (:FB8:SCRCC.INC)

Vakd ARRERRRERANRER RRRRRNRBRERRRETTTRRNERRR LY e wEwE

/*  SCRCC.INC Screen Processor -- Screen Control Codes

Vidddid 20 * WRHRNERREERR RSN Awnkn ThRAR e

DECLARE RC LITERALLY '0BOH'; /* <Repeated Character>
DECLARE RS LITERALLY '081H'; /* <Repeated Space>
DECLARE FD LITERALLY '082H*; /* <Flag Definition>
DECLARE FR ‘LITERALLY '083H'; /* <Flag Reference>
DECLARE , CM LITERALLY '084HY; s+ <Qutput All Caps>
DECLARE NA LITERALLY '08SH!; /*  <No Output All Caps>
DECLARE NO LITERALLY '086H'; /* <No Operation>
DECLARE  HT LITERALLY  '087H'; /* <Horizontal Tab>
DECLARE VT LITERALLY '088Ht: /* <Vertical Tab>

DECLARE vB LITERALLY '089H'; /* <Vertical Tab To Bottom>

DECLARE XM LITERALLY '08AH'; /% <Expanded Mode>
DECLARE NX LITERALLY '08BH'; /* <Mot Expanded Mode>
DECLARE €S LITERALLY '08CH¢; /* <Clear Screen>
DECLARE cpP LITERALLY '080H'; /* <Cursor Position>
DECLARE NL LITERALLY '0BEH'; /* <New Line»

DECLARE NI LITERALLY 108BFH'; /% <Normal Intensity>
DECLARE HI LITERALLY '090H!; /* <High Intensity>
DECLARE NB LITERALLY '091K'; /* <Blink Off>

DECLARE BL LITERALLY '092H'; /* <Blink On>
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112 1 = DECLARE NU LITERALLY 1093H'; /* <No Underscore> */
113 1 = DECLARE UC LITERALLY 1094H!; /* <Underscore> */
114 1 = DECLARE AC LITERALLY  'Q95H'; /* <Activate Cursor> */
115 1 = DECLARE ©DC LITERALLY  ‘'096H'; /* <Deactivate Cursor> */
116 1 = DECLARE NV LITERALLY '097H; /* <Normal Video> */
117 1 = DECLARE RV LITERALLY '098H'; /* <Reverse Video> */
SINCLUDE (:FB:SCRPRS.INC)

= /i'i’*it*ttttttt't'.i'ltttt'ﬁt*'t'tititﬁ"i”.tit'tt.t'itt"ti'tfitittti*i**i*/

= /* SCRPRS.INC Screen Processor -- Screen Data Control Codes */

= /*ttiiti*Qt!h’.i'ttﬁtttti*tiﬁ*itt't"i'tttiittii*iﬁ*ﬁt.ttt"titttt't*t*tt*i**'/
118 1 = DECLARE FE LITERALLY '0F7H!; /* <Function Enablé> */
119 1 DECLARE RP LITERALLY 'OF8HY; /* <Reply Code> */
120 1 = DECLARE MK LITERALLY 'OF9H'; /* <Message Constant> */
121 1 = . DECLARE SF LITERALLY 10FAH'; /* <Screen Reference> */
122 1 = DECLARE SH LITERALLY  'OFBH'; /* <Short Help Code> */
123 1 = DECLARE FH LITERALLY 'OFCH*; /* <Full Screen Help Code> */
124 1 = DECLARE NF LITERALLY  ‘OFDH'; /*  <Numeric OQutput Format> */
125 1 = DECLARE CF LITERALLY 'OFEH'; /* <Character Output Format> */
126 1 = DECLARE SE LITERALLY 'OFFH', /* <Screen Message End> */

= HE LITERALLY  'OFFH'; /* <Help Message End> */

/ﬁi't'fﬁ*'fii**i*'t.i!tt.t!tiﬁt*ttﬁ*ﬁﬁ'ﬁﬁ.i"i**t/

/*** iRMX EXTERNAL PROCEDURE DECLARATIONS wwnf
/*** (BY WAY OF INCLUDE FILES) *uw/

/t'li'fit"'!i'i't"'itit*'*'t"ﬁi"'*'*i'**.*'t*/

SINCLUDE(:F3:EEXCEP.LIT)
= $save nolist
SINCLUDE( :F3:HEXCEP.LIT)
=  S$save nolist
SINCLUDE(:F3:1EXCEP.LIT)
= S$save nolist
SINCLUDE(C:F3:LTKSEL.LIT)
= $SAVE NOLIST
SINCLUDE(:F3:NEXCEP.LIT)
= S$save nolist
SINCLUDE(:F3:UEXCEP.LIT)
= /*
= This literal file was supplied as ZBRAS8.LIT with the
= iRMX 86 UPDATE 3, 03/28/85. It replaces the original module
= which was missing carraige return characters.
= */

= $save nolist

SINCLUDE( : F3: HSNCOR .EXT)
= $SAVE NOLIST

SINCLUDE( :F3: IAREAD.EXT)
= $SAVE NOLIST

$INCLUDE(:F3: IASPEC.EXT)
= $SAVE NOLIST

$INCLUDE( :F3:1EX10J.EXT)
= $SAVE NOLIST

SINCLUDE(:F3: IGTTIM.EXT)
= $SAVE NOLIST

$INCLUDE(:F3: ILATDV.EXT)

= $SAVE NOLIST )
SINCLUDE(:F3:ILDTDV.EXT)

= $SAVE NOLIST

Page 84 of 118




229

230

231

232

233

131
SINCLUDE(:F3:ISATFL.EXT)
$SAVE NOLIST
SINCLUDE(:F3:ISCLOS.EXT)
$SAVE NOLIST
SINCLUDE(:F3:ISCRFL.EXT)
$SAVE NOLIST
$INCLUDE(:F3:1SDLCN.EXT)
$SSAVE NOLIST
SINCLUDE( sF3:ISLUCN.EXT)
$SAVE NOLIST
SINCLUDE(:F3:1SOPEN.EXT)
$SAVE NOLIST
SINCLUDE(:F3:ISRDMV.EXT)
$SAVE NOLIST
$INCLUDE( :F3: ISSEEK.EXT)
$SAVE NOLIST
$INCLUDE(:F3: [SSPEC.EXT)
$SAVE NOLIST
SINCLUDE( :F3: ISWRMV .EXT)
$SAVE NOLIST
SINCLUDE(:F3: IWTIO.EXT)
SSAVE NOLIST

SINCLUDE( : F3:NCRMBX .EXT}
$SAVE NOLIST
$INCLUDE(:F3:NCRSEG.EXT)
$SAVE NOLIST
$INCLUDE(:F3:NCRTSK.EXT)
SSAVE NOLIST
SINCLUDE( : F3:NDLMBX.EXT)
SSAVE NOLIST
SINCLUDE( :F3:NDLSEG.EXT)
SSAVE NOLIST
$INCLUDE( : F3:NDLTSK.EXT)
$SAVE NOLIST
$INCLUDE(:F3:NGTEXH.EXT)
$SAVE NOLIST
$INCLUDE(:F3:NRCMES.EXT)
$SAVE NOLIST
SINCLUDE( :F3:NSLEEP .EXT)
$SAVE MOLIST
SINCLUDE( :F3:NSNMES.EXT)
$SAVE NOLIST
SINCLUDE( :F3:NSTEXH.EXT)
SSAVE NOLIST

SINCLUDE( :F3:UDCTIM.EXT)
$SAVE NOLIST
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/'ﬂ*ﬁ*'ﬁ'ﬁ‘.'ﬁ**t*tiiﬁiiiiiitt""i*ﬁ**'**k /

/**® V7220 ARRAY DECLARATIONS

saw /

/t'ﬁ**i'.t't'"**"i’tt.'tti.tii'tﬁ'*tti***'ﬁ/

DECLARE Reverse_Vid(*) BYTE DATA(O1BH, ' (7m');

DECLARE Normal_Vid(*) BYTE DATA(O1BH,'(0;27m');

DECLARE High_intensity(*) BYTE DATA(O1BH, ' [im');

DECLARE Low_[ntensity(*) BYTE DATA(O018H,'(0;22m');

DECLARE Cursor_Pos STRUCTURE

(CSI WORD,
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Bracket BYTE,

Row BYTE,
Semi_Colon BYTE,

Column BYTE,
Terminator BYTE);

/Q'.'ﬁt"'it"*"titi*t.it*iii."i /

/*** ARRAY DECLARATIONS wanf

/Qtt..'ﬁittii.**itit"ﬁ'iitiii"'/

DECLARE Begin_Console_Msg(*) BYTE DATA(

01BH, ' [7;4m' ! *,01BH, ' (0;27;24m',
' DETECT PROGRAM: “DETECT" <-> REV, 1.0 ',
01BH, ' (7;4m' ' *,018H,1[0;27;24m* ,0DH, 0AH);

DECLARE Begin_Printer_Msg(*) BYTE DATA(

DETECT PROGRAM: "DETECT" <-> REV. 1.0 +,0DH, DAK);
DECLARE Chnl_Width_Line¢80) BYTE;
DECLARE Date_Peak_Line(80) BYTE;

DECLARE DB_Line(*) BYTE DATA(
L e DATA BASE: “AUTOSIG" <-> REV. 1.0 ----- ',0DH,0AH);

DECLARE Desc_Msg(268) BYTE;
DECLARE Fade_Buf(91) BYTE;
DECLARE 1D_Line(91) BYTE;

DECLARE Prtr_ID_Line(80) BYTE;

/ktﬁ*itititt‘t't*ttﬁiit'.*ﬁ*i*ti./

/*** LITERAL DECLARATIONS wux/

/'i'it*li**'*"i-itﬁiti.'t’ii'ﬁ'ﬁ*/

DECLARE Forever LITERALLY 'WHILE 1';

/ttiiitt'***tttt'f'fi."tﬁiti*/

/*** TOKEN DECLARATIONS wex/

/*i**'**'tiﬁt'*'*.'*itif""**/

DECLARE Chni1_Mbx_Tkn TOKEN; /*** TOKEN RETURNED FROM "CREATESMBOX" ***/
DECLARE Chnl2_Mbx_Tkn TOKEN; /*** TOKEN RETURNED FROM "CREATESMBOX" **%/

DECLARE Dummy_Tkn TOKEN; /*** TOKEN RETURNED FROM "ATTACHSFILEW #wx/
DECLARE File_Conn TOKEN; -  /**% TOKEN RETURNED FROM “ATTACHSFILE" (DESCDB FILE) ***
-/
DECLARE Lprt_Conn TOKEN; /*** TOKEN RETURNED FROM “ATTACHSFILE" (LINE PRT) ***/
DECLARE Prt1_Task_Tkn TOKEN; /*** TOKEN RETURNED FROM "CREATESTASK" IN WRECEIVE_DATA"
. tt'/
DECLARE Prt2_Task_Tkn TOKEN; /*** TOKEN RETURNED FROM "CREATESTASK" IN “RECEIVE_DATA"
- !*i/
DECLARE Resp_Mbx_Tkn TOKEN;  /*** TOKEN RETURNED FROM "CREATESMBOX ***/
DECLARE Segt_Tkn TOKEN, /*** TOKEN RETURNED FROM "CREATESSEGMENT™ w*w/
Msg1_Buf BASED Segl_Tkn(13) BYTE; /*** MSG SENT TO PRINT_HITH ***/
DECLARE Seg2_Tkn TOKEN, /*** TOKEN RETURNED FROM "CREATESSEGMENT® *ww/
Msg2_Buf BASED Seg2 _Tkn(13) BYTE; /*** MSG SENT TO "PRINT_HITW %%/
DECLARE T1_Conn TOKEN; /*** TOKEN RETURNED FROM MATTACHSFILEM *w#/
DECLARE T2_Conn TOKEN; /*** TOKEN RETURNED FROM WATTACHSFILEM *%*/
[rEERER A /
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/*** VARIABLE DECLARATIONS wwn

/ tti*i't'**ttlﬁt*'titti'h"ﬁ*'ﬂtiﬁ/

DECLARE Already_Read WORD; /*** FOR "SREAD"...BYTES READ IN LOOP *w*/

DECLARE Bytes_Read WORD; /*** RETURNED FROM “...SSREADSMOVE" - # OF BYTES READ **%/

DECLARE Bytes_Written WORD; /*** RETURNED FROM "...SSWRITESMOVE" - # OF BYTES WRITTEN
. "'/

DECLARE Channel_Num WORD;

DECLARE Chnl1_Last_Fade DWORD; /*** CONTAINS TIME OF LAST Fade ON THIS CHNL ¥w¥/

DECLARE Chnl2_Last_Fade DWORD; /®** CONTAINS TIME OF LAST Fade ON THIS CHNL #**/

DECLARE Chnl1_Last_Hit DWORD; /*** CONTAINS TIME OF LAST HIT ON THIS CHNL #®e/

DECLARE Chnl2_Last_Hit DWORD; /*** CONTAINS TIME OF LAST HIT ON THIS CHNL ***/

DECLARE Chnl1_Last_ID DWORD; /*** CONTAINS LAST ID ON THIS CHNL **%/

DECLARE Chnl2_Last_ID OWORD; /*** CONTAINS LAST ID ON THIS CHNL ***/

DECLARE Continue BYTE; /*** FLAG VARIABLE ***/

DECLARE Cori_Peak BYTE;

DECLARE Cor2_Peak BYTE;

DECLARE Cor1_Frame WORD;

DECLARE Cor2_Frame WORD;

DECLARE Cor1_Width BYTE;

DECLARE Cor2_Width BYTE;

DECLARE Counter WORD;

DECLARE Create_Status WORD; /*** STATUS RETURNED FROM "“CREATESTASK® ®##/

DECLARE Dword_Var DWORD; /**% USED WITH "LPRINT™ TO PRINT OUT VAR VALUE wwe/

/ﬁ'**ttt'*'ii'*"*'t'.iii’itt'ﬁiu’i*titt!t..ﬂiiwﬁirwQti*ﬁwt“ﬁiﬁ'ﬁﬂw#ittﬁﬁﬁa‘rﬁﬁ/

/**% NUMBER OF RECS IN "DESCDB" FILE - DOUBLE CURRENT VALUE OF = 100 #.,.. %%/

/*** ,,.1F MSG APPEARS ON SCREEN DURING ATTEMPT TO ADD A REC TO DATA BASE #*%/

J*** ... (CHANGE HERE AND IN "DESCDB.SRC™) ey

/'tt"t!t!‘t"*i*!'t't*ttit*'itttttt*ltitt*t*“*.'!t'*tﬂt**i"’t"’*t*i*tt't***t/

DECLARE Err_Msg(80) BYTE;

DECLARE File _Size LITERALLY *100'; /*** <=== SEE ABOVE MSG "*%¥/

DECLARE First_Detect BYTE; /*** FLAG FOR INITIALIZATION =%/

DECLARE First_Fade BYTE; /*** FLAG FOR INITIALIZATION ***/

DECLARE First_frame_On_1 WORD;

DECLARE First_Frame_On_2 WORD;

DECLARE Last_frame_Num WORD; /*** LAST FRAME OF COMM IN WHICH SIGNATURE RESIDES ***/

DECLARE Left_To_Read WORD; /*** FOR "SREAD"...BYTES LEFT TO READ (IN LOOP) =**/

DECLARE Null_Ptr POINTER; /**% SET TQ “0" FOR SYSTEM CALLS ***/

DECLARE Null_Tkn TOKEM; /#*** SET TO "0% FOR “PHYSICALSDETACH BIOS CALL ***/

DECLARE Num Recs WORD; /*** # OF RECS IN FILE "DESCDB" **¢/

DECLARE Peaki_Time DWORD;

DECLARE Peak2_Time DWORD;

DECLARE Prt_Byte(5) BYTE; /*** "“CHNL NUM" CONVERTED TO ASCI! FOR PRINTING “**/

DECLARE Prt_ID(9) BYTE; /*** “SENT_ID" CONVERTED TO ASCII FOR PRINTING ***/

DECLARE Prt_Last_Fade(8) BYTE; /*** ASCI! OF SECONDS SINCE LAST "FADE™ DETECT ***/

DECLARE Prtr_Response(2) BYTE; /*** CONTAINS REPSONSE TO "COSSEND" ***/

DECLARE Same_Comm BYTE; /*%* FLAG INDICATING SAME COMMERCIAL DETECTED ***/

DECLARE Scr_Peak BYTE;

DECLARE Scr_Time DWORD;

DECLARE Scr_Width BYTE;

DECLARE Send_To_Printer BYTE; /*** INDICATES DATA SHOULD GO TO LINE PRINTER ***/

DECLARE Since_Last_Chn{1_Fade DWORD; /*** # OF SECONDS SINCE LAST "FADE" DETECTED ***
-/

DECLARE Since_Last_Chnl2_Fade DWORD; /*** # OF SECONDS SINCE LAST “FADE" DETECTED ***
-/

DECLARE Status WORD; /**% VALUE RETURNED FROM SYSTEM CALLS ®**/

DECLARE Stay_In_Loop BYTE; /%®** "DO-WHILE" FLAG *"*/

/wit'kit"'ﬁﬂ*’****’ﬁttif'*'**#@ﬂ.ﬁ/

/*%* STRUCTURE DECLARATIONS gk f

/'wﬂ*ti"'!"t*'ﬁ'ﬁt*"i*'*'ti.'tﬁ* /

DECLARE Descdb_File(File_Size) STRUCTURE
(Comm_ID DWORD,
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Ascii_Desc(200) BYTE);

DECLARE New_X_Handler STRUCTURE
(X_Offset WORD, L
X_Base WORD,
X_Mode BYTE);

DECLARE Old_X_Handler STRUCTURE
(X_Offset WORD,
X_Base WORD,
X_Mode BYTE);

DECLARE Receive Buf STRUCTURE
(Check_Bytes(4) BYTE,
Sent_Time DWORD,
Sent_1D DWORD,
Channel_Num BYTE,
Correlate Bits BYTE,
Frame WORD);

DECLARE Terminal_Param STRUCTURE
(Number_Param WORD,
Number_Used WORD,
Connection_Flags WORD,
Terminal_Flags WORD,
In_Baud_Rate WORD,
Out_Baud Rate WORD,
Scroli_Lines WORD);

DECLARE Time STRUCTURE
(Actual_Time DWORD,
Date(8) BYTE,
Time(8) BYTE);

/'QQ*.l**Q’***'**fﬁﬁ'tiii*’i'*iti'*i*i" /

/*** EXTERNAL PROCEDURE DECLARATIONS ***/

/*"t**'.'!'ti""i'.i*'t'it*'t"*.ﬁ"ﬁ*’/

Vninluuindadnbeiniuinininis * inlalaialaiaiaiaiel * /
/* */
/* BINARY TO ASCII WORD */
/* ) */
/* This procedure (BYTE_ASCII) written by Steve Sletten */

/*ii*Qttitttttt*Itttﬁittﬁ’tﬁt*t*-**tttttit*"ﬁtitiitttt*tit*ttt**ttttt/
Byte_Ascii:
PROCEDURE (Value,String_Ptr,String_Cnt,lerr_Ptr) EXTERNAL;

DECLARE Value BYTE;

DECLARE String_Ptr POINTER;
DECLARE String_Cnt WORD;
DECLARE lerr_Ptr POINTER;

END Byte_Ascii;

kil aininlainluieiniuioiaiuiolaiainialeiainisininieloiniolainioloiel /
’” "/
/* BINARY TO ASCII WORD */
™ */
/* This procedure (BINARY2_ASCI!) written by Steve Sletten */

/*'.ii'!‘i*'i'i..'i.t.ﬁ'tt!iti.ti't*t'iﬁ‘itt'ﬁfi'i*"ttt""'tt.tt*tt../

binary2_ascii: PROCEDURE(value,string_ptr, ierr_ptr) EXTERNAL;

DECLARE
string_ptr POINTER,
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ierr_ptr POINTER,
value WORD;
316 2 END binary2_ascii;

/i.\t\t..*\.'I\."'*ﬁﬁ.fﬁ'ﬁttnﬂttﬁ'ﬁtQ\.tQ*Qﬁﬁfﬂ'i*ﬁ*ﬁtt'tt'tt'twﬁiﬂwﬁﬂﬂtﬂ'ﬁ /

/* */
/% S8INARY TO ASCII DWORD ®/
/% */
/* This procedure (BINARY4_ASCII) written by Steve Sletten =/
[REFRREXREARARRARARS falakedndl FRATANALERRRE RN ® * *®/
317 1 binary4_ascii: PROCEDURE(vatue,string_ptr,ierr_ptr) EXTERNAL;
318 2 DECLARE
string_ptr POINTER,
ierr_ptr POINTER,
value DWORD;
319 2 END Binaryé_Ascii;

/**'l*‘ﬁ"ﬁii**ﬁt*t"*t”"!'****'t/

/*%* PROCEDURE DECLARATIONS *¥*/

/**'lr'k‘ﬁﬂ'ﬁ*tt**’i*ttiﬁ*t#tt'ﬁ*ﬂf'./

320 1 Check_Data:
PROCEDURE;
321 2 Continue = 1;
” ibekoieboboisiobodebobobobobodobobodoboboboiodobniobobbrboboble okt bbbbiabohakaieiods phik bbb */
/*** CHECK THAT NO OTHER COMM HAS BEEN DETECTED IN LAST 30 SECONDS aw f
V Ackainiaialoloiabnialofoloiolaialaiololl fnfndalalalale jaladalaininiainioiaiolaiaioiolobolaiodolel * !
322 2 IF (Receive_Buf.Sent_ID <> OFFFFFFFFH) THEN
323 2 DO; /*** BEGIN 1ST "IF-THEN® *#%/
326 3 IF (First_Detect = 1) THEN
325 3 DO; /*** BEGIN 2ND “IF-THEN" *#*/
326 4 First_Detect = 0;
327 4 Chnii_Last_Hit = Receive_Buf.Sent_Time - 5;
328 & Chnt2_Last_Hit = Receive Buf.Sent_Time - 5;
329 4 END; /**% END 2ND "“IF-THEN" w*w/
330 3 IF (Continue = 1) THEN
331 3 DO; /*** BEGIN 2ND "IF-THEN® ¥*%/
332 4 IF (Receive_Buf.Channel Num = 1) THEN
333 4 DO; /*** BEGIN 3RD "“IF-THEN" *=%/
336 5 IF (Chnl1_Last_Hit > Receive_Buf.Sent_Time - 5) THEN
' /***==> FOR “NO PRINT" OF SAME ID <== (Chnt1_tast_ID = Receive_Buf.Sent_[D) AND  *
.tt/
335 5 DQ; /*** BEGIN 4TH "IF-THEN" - 2ND DETECT I[N 5 SECS OR LESS **%/
336 6 Cor1_Frame = Receive Buf.frame - First_frame_On_1;
337 6 Cor1_Width = Cori_Width « 1;
338 6 IF (Receive Buf.Correlate Bits > Cor1_Peak) THEN
339 6 DO; /*** BEGIN STH "IF-THEN® *¥*/
3.0 7 Cor1_Peak = Receive_Buf.Correlate Bits;
317 Peaki_Time = Receive_Buf.Sent_Time;
342 7 END; /*®% END STH "“IF-THENY #**%/
3643 6 Segi_Tkn = RQSCREATESSEGMENT(16,aStatus);
4L 6 CALL Movb(aPeakl_Time,dMsgi_Buf(0),4);
345 6 CALL Movb(@Receive_Buf.Sent_ID,aMsgi_Buf(4),5);
346 6 CALL Movb(aCor1_Peak,aMsgl_Buf(9),1);
367 6 CALL Movb(aCori_Width,aMsgl_Buf(10),1);
348 6 CALL Movb(aCori_frame,aMsgl_Buf(11),2);
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/'ﬁ**t'*ti"*tii’ﬁf"'ﬁ"t*ttt'i*"/

/*** SEND DATA TO “PRINTI_HIT® *=/

/'i.'.'ifitii*tt*.**i".t't"*i?'.*/

349 6 CALL RQSSENDSMESSAGE(Chnt1_Mbx_Tkn,Segl_Tkn,0,aStatus);
350 6 IF (Status <> ESOK) THEN
351 6 DO;  /*** BEGIN 3rd "IF-THEN" *¥*/
352 7 Continue = 0;
353 7 Dword_Var = DOUBLE(Status);
3k4 7 CALL Movb(&('Status from SENDSMSG(CHNL 1{IF]) = *'),3Err_Msg,31);
355 7 Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,aErr_Msg,80,8Status);
3% 7 CALL Setb(' ',3Err_Msg,78);
357 7 END; /*** END 3rd "IF-THEN" ***/
358 6 Chnl1_Last_Hit = Receive_Buf.Sent_Time;
359 6 Chnl1_Last_ID = Receive_Buf.Sent_ID;
360 6 END; /*** END 4TH "“IF-THEN" ***/
361 5 ELSE
DO; /*** BEGIN 4TH WELSE™ **%/
362 6 First_Frame_On_1 = Receive_Buf.Frame;
363 6 Cor1_Peak = Receive_Buf.Correlate_Bits;
366 6 Cort_Frame = 0;
365 6 Peakl_Time = Receive_Buf.Sent_Time;
366 6 Cor1_Width = 1;
%7 6 " Segl_Tkn = RASCREATESSZGMENT(16,aStatus);
368 6 CALL Movb(aPeak!_Time,dMsgl_Buf(0),4);
3%9 6 CALL Movb(aReceive_Buf.Sent_ID,3Msgl_Buf(4),5);
370 6 CALL Movb(&Cor1_Peak, aMsgl_Buf(9),1);
37 6 CALL Movb(aCor1_Width,aMsgl_Buf(10),1);
372 6 CALL Movb(aCor1_Frame,aMsgl_Buf(11),2);
/tttt'*ﬁ..'ﬁttiﬁihttiit*'iti."'ﬁ**/
/*** SEND DATA TO “WPRINT1_HITH #*wx%/
/*'*i'ii"ttt't*ttttt’i""t'*'i"t/
373 6 CALL RQSSENDSMESSAGE(Chnl1_Mbx_Tkn,Segl_Tkn,0,aStatus);
376 6 IF (Status <> ESOK) THEN
375 6 DO;  /*** BEGIN 3rd “IF-THEN" ***/
376 7 Continue = 0;
3777 " Dword_Var = DOUBLE(Status);
378 7 CALL Movb(a('Status from SENDSMSG(CHNL 1(ELSEl1) = '),3Err_Msg,31);
379 7 Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,aErr_Msg,80,astatus);
380 7 CALL Setb(' ',3Err_Msg,78);
381 7 END; /*** END 3rd "IF-THEN" ***/
382 6 chnl1_Last_Hit = Receive Buf.Sent_Time;
383 6 Chnl1_Last_ID = Receive_Buf.Sent_ID;
384 6 END; /*** END 4TH “ELSE® ***/
385 5 END; /*** END 3RD “IF-THERH" *%%/
386 4 ELSE IF (Receive_Buf.Channel_Num = 2) THEN
387 4 DO; /*** BEGIN 3RD "IF-THEN" ***/
388 5 If (Chnl2_Last_Hit > Receive_Buf.Sent Time - 5) THEN
/***==> FOR “NO PRINT" OF SAME ID <== (Chnl2_Last_ID = Receive_Buf.Sent_ID) AND *
.'t/
389 5 DO; /*** BEGIN 4TH MIF-THEN" ***/
390 6 Cor2_Frame = Receive_Buf.Frame - First_Frame_On_2;
391 6 Cor2_Width = Cor2_Width + 1;
392 6 IF (Receive _Buf.Correlate Bits > Cor2_Peak) THEN
393 6 DO; /*** BEGIN 5TH "IF-THENW *#*%/
39 7 Cor2_Peak = Receive_Buf.Correlate_Bits;
395 7 Peak2_Time = Receive_Buf.Sent_Time;
396 7 END; /*** END S5TH "“IF-THEN® ***/
397 6 Seg2_Tkn = RQSCREATESSEGMENT(16,aStatus);
398 6 CALL Movb(aPeak2_Time,aMsg2_Buf(0),4);
99 6 CALL Movb(aReceive_Buf.Sent_ID,aMsg2_Buf(4),5);
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400 6 CALL Movb(@Cor2_Peak,aMsg2_Buf(9),1);
401 é CALL Movb(aCor2_Width,aMsg2_Buf(10),1);
602 6 CALL Movb(a@Cor2_Frame,aMsg2_Buf(11),2);

/"'ﬁQftﬁt"iit**itii'*"*f*l"'it'/

J*** SEND DATA TO UPRINT2_HITH wew/

/****ﬁ't'i-tti.ti't’ﬁi'iit'ﬁ".t*../

403 6 CALL RQSSENDSMESSAGE(Chnl2_Mbx_Tkn,Seg2_Tkn,0,aStatus);
4046 6 iF (Status <> ESOK) THEN
405 6 DO;  /*** BEGIN 3rd “IF-THEN" ***/
406 7 Continue = 0;
407 7 Oword_Var = DOUBLE(Status);
408 7 CALL Movb(a('Status from SENDSMSG(CHNL 2[IF)) = '),2Err_Msg,31);
409 7 Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,3Err_Msg,80,3Status);
410 7 CALL Setb(® !,3Err_Msg,78);
411 7 END; /*** END 3rd "“[F-THENY waw/
412 6 Chnl2_Last_Hit = Receive_Buf.Sent_Time;
413 6 Chni2_Last_ID = Receive_Buf.Sent_ID;
4146 6 END; /®** END 4TH WIF-THENY waw/
415 5 ELSE
DO; /*** BEGIN 4TH V"ELSE® *w%/
416 6 First_Frame On_2 = Receive_8uf.Frame;
Li7 6 Cor2_Peak = Receive Buf.Correlate Bits;
418 6 Peak2 Time = Receive_Buf.Sent_Time;
419 6 Cor2_frame = O;
420 6 Cor2_Width = 1;
421 6 Seg2_Tkn = RQSCREATESSEGMENT(16,aStatus);
422 & CALL Movb(aPeak2_Time,aMsg2_Buf(0Q),4);
423 6 CALL Movb(aReceive Buf.Sent_ID,aMsg2_Buf(4),3);
[T CALL Movb(aCor2_Peak,aMsg2_Buf(9),1);
425 6 CALL Movb(@Cor2_wWidth,aMsg2_8uf(10),1);
626 6 CALL Movb(aCor2_Frame,aMsg2 Buf(11),2);
/ttttt"tttﬁ"****'*'t*tttii*ttttt./
/**%  SEND DATA TO "PRINTZ_HITn www/
/*'***'**t*ti*itt"t"t*ti"'**’*tt/
L27 6 CALL RQSSENDSMESSAGE(Chn(2_Mbx_Tkn,Seg2 Tkn,0,dStatus);
428 6 1F (Status <> E30K) THEN
429 6 0O; /%= BEGIN 3rd “1F-THEN® ¥*%/
430 7 Continue = 0;
431 7 Oword_Var = DOUBLE(Status);
432 7 CALL Movb(d('Status from SENDSMSG(CHNL 2(ELSE]) = ') QErr_Msg,3M);
433 7 Bytes_Written = RQSSSWRITESMOVE(Lpret_Conn,Err_Msg,80,3Status);
436 7 CALL Setb(* !, Err_Msg,78);
435 7 END; /*** END 3rd “IF-THEN! %%/
436 6 Chni2_Last_Hit = Receive_Buf.Sent_Time;
437 6 Chni2_Last_ID = Receive Buf.Sent_ID;
438 Iy END; /%** END 4TH “ELSE" wkw
439 5 END; /*** END 3RD U[F-THEN® w¥x/
440 4 ELSE
DO; /*** BEGIN 3RD "ELSEY w*w*,
41 5 Continue = 0:
462 5 CALL Movb(a('invalid channel number sent.'),dErr_Msg,28);
443 5 Bytes_Written = RQSSSURlTESMOVE(Lprt_Conn,aErr_Msg,BO,aStatus);
[TV CALL Setb(' ¢,3Err_Msg,78);
445 5 END; /*™** END 3RD “ELSE® wwe/
446 4 END; /*** END 2ND "IF-THEN® ww%/
447 3 END; /*** END 1ST "IF-THEN® w#%/
448 2 ELSE
DO; /*** BEGIN 1ST MELSEM ®ww/,
449 3 IF (First_Fade = 1) THEN
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450 3 DO; /*** BEGIN 2ND “IF-THEN" *ww/
451 4 First_Fade = 0;
452 4 Chnl1_Last_Fade = Receive_Buf.Sent_Time;
453 4 Chnl2_Last_Fade = Receive_Buf.Sent_Time;
456 4 END; /*** END 2ND "IF-THEN" *#**/
455 3 IF (Continue = 1) THEN
456 3 DO; /*** BEGIN 2ND "IF-THEN® ***/
457 4 IF (Receive_Buf.Channel_Num =" 1) THEN
458 4 DO; /*** BEGIN 3RD "IF-THENW *w*/
459 5 Since_Last_Chnl1_Fade = Receive_Buf.Sent_Time - Chnl1_Last_Fade;
460 5 IF (Chnl1_Last_Fade >= Receive Buf.Sent_Time - 5) THEN
461 5 DO; /*** BEGIN 4TH "IF-THEN" **e/
462 6 Chnl1_Last_Fade = Receive_Buf.Sent_Time;
/***  Continue = 0; wwe
[2-X 21 END; /*** END 4TH "IF-THEN® *w%/
464 5 ELSE
DO; /*** BEGIN 4TH MELSEN w#*/
465 6 Chnl1_Last_Fade = Receive Buf.Sent_Time;
466 6 END; /*** END 4TH “ELSEM ***/
467 S END; /*** END 3RD "IF-THEN" ***/
468 4 ELSE IF (Receive Buf.Channel Num = 2) THEN
469 4 DO; /*** BEGIN 3RD “IF-THEN® ***/
470 5 Since_Last_Chnl2_Fade = Receive Buf.Sent_Time - Chni2_Last_Fade;
471 5 IF (Chnl2_Last_Fade >= Receive_Buf.Sent_Time - 5) THEN
472 5 DO; /*** BEGIN 4TH "IF-THEN" *ww/
473 6 - Chni2_Last_Fade = Receive_Buf.Sent_Time;
J*** Continue = Q; ***/
474 6 END; /*** END 4TH "IF-THEN" ***/
475 5 ELSE
DO; /*** BEGIN 4TH MELSEW *wx/
W76 6 Chnl2_Last_Fade = Receive_Buf.Sent_Time;
477 6 END; /*** END 4TH VELSE" ***/
478 5 END; /*** END 3RD "IF-THEN" *%%/
479 4 ELSE
DO; /*** BEGIN 3RD MELSE™ ***/
480 5 Continue = 0;
481 5 CALL Movb(a('Invalid channel number sent(FADE TO BLACK).'),3Err_Msg,43);
482 5 Bytes_Written = RQ$SSWRITESMOVE(Lprt_Conn,RErr_Msg,80,dStatus);
483 5 CALL Setb(' ',AErr_Msg,78);
484 5 END; /*** END 3RD VELSEM ***/
485 4 END; /*** END 2ND “IF-THEN" ***/
486 3 END; /*** END 1ST MELSE" **%/
487 2 END Check Data;
/* ................................................................... '/
~ */
/* CLEAR INPUT BUFFER */
Al */
/t ................................................................... */
488 1 Clear_Buff:
PROCEDURE;
/* set to transparent mode */
[2: Terminal_Param.Number_Param = 5;
490 2 Terminal_Param.Number_Used = 4;
91 2 Terminal_Param.Connection_Flags = OFFH;
492 2 Terminal_Param.Terminal_Flags = 110H;
493 2 Terminal_Param.In_Baud_Rate = 4800;
494 2 Terminal_Param.Cut_Basud_Rate = 1;
495 2 Terminal_Param.Scroll_Lines = 24;
496 2 CALL RQSSSSPECIAL(T2_Conn,S,aTerminal_Param,Null_Ptr,aStatus);
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/* CLEAR INPUT BUFFER */

Bytes_Read = RQSSSREADSMOVE(T2_Conn,
AReceive_Buf.Check_Bytes(0),
1,
AStatus);
IF (Status <> ES0K) THEN
DO; /*** BEGIN 2ND "IF-THEN® ®*ww/
Continue = O;
Dword_Var = DOUBLE(Status);
CALL Movb(a('Status from 1-byte READSMOVE = '),3Err_Msg,31);
Bytes_Written = RQ$SSSWRITESMOVE(Lprt_Conn,dErr_Msg,80,aStatus);
CALL Setb(' ’,aErr_Msg,78);
END; /*** END 2ND “IF-THEN" ***/
DO WHILE (Bytes_Read <> 0); . /*** BEGIN 3RD "DO-WHILE®™ **#/
Bytes_Read = RQSSSREADSMOVE(T2_Conn,
aReceive_Buf.Check_Bytes(0),
1,
astatus);
IF (Status <> ESOK) THEN
DO; /*** BEGIN 2ND "IF-THEN" ***/
Continue = 0;
Dword_Var = DOUBLE(Status);
CALL Movb(d('Status from i-byte READSMOVE = '),2Err_Msg,31);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Comn,dErr_Msg,80,aStatus);
CALL Setb(' *,3Err_Msg,78);
END; /*** END 2ND "IF-THEN" ***/
END; /*** END "DO-WHILE" ***/

/* reset to flush mode */

Terminal_Param.Number Param = 5;

Terminal_Param.Number_Used = &;
Terminal_Param.Connection_Flags = OFDH;
Terminal_Param.Terminal_Flags = 110H;

Terminal_Param. In_Baud_Rate = 4800;
Terminal_Param.Out_Baud _Rate = 1;

Terminal_Param.Scroll_Lines = 24;

CALL RQ$SSSPECIAL(T2_Conn,5,3terminal_param,Null_Ptr,aStatus);

END Clear_Buff;

Close_File:
PROCEDURE;

/t**t***ﬁt*?ﬂﬂIwﬁﬁﬁtﬂtttw/

/**® BEGIN PROCESSING ***/

/iitt*tiﬁt'ﬂtﬁ..""*"'ﬂ/

/ Jedek e dede e e e e R S
/®**% CLOSE “DESCDB" FILE . waw

/ﬁ*'it"iftt*t*"ﬁ.tt*'ii'ittﬁﬁiﬁ'ti'*fi*'*ﬁﬁﬁ'*t*'ﬁi‘i'ti'.'i*"'i'f*i""/

CALL RQSSSCLOSE(File_Conn,aStatus);
IF (Status <> ESOK) THEN
DO; /*%% BEGIN 2ND WIF-THEN® %%/
Dword_Var = DOUBLE(Status);
CALL Movb(a('Status from SCLOSE = '),3Err_Msg,21);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,3Err_Msg,80,3Status);
CALL Setb(' ', ,3Err_Msg,78);
END; /*** END 2ND "IF-THEN" #**®/

END Close_file;
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Get_File:
PROCEDURE ;

/i*ittt'..."'i'iﬁ"i't*'/

/*** BEGIN PROCESSING ***/

/ti*t..ttﬁttii*t**i.ﬁi’t'/

/it'ttiitiittttiti't*ii'ttt*'ii'*ﬁ**i'i**t'*t/

/*** ATTACH 7O FILE "DESCDB" wuw/

/'*"'ttt'.tﬁ*ﬁ'**tiﬁttti*i't""fit’t.*'t"h*l

Continue = 1;

Pt el Rihinbiebiobiebiobbbiod *r/
/*** TURN OFF EXCEPTION HANOLER SO "NO FILE EXISTS" ERR CAN BE HANDLED ***/
[EEEE AR AR S, iiehiobiohioebiohbioh i /

New_X_Handler.X_Offset = 0;
New_X_Handler.X_Base = 0;
New_X_Handler.X_Mode = O;

CALL RQSGETSEXCEPTIONSHANDLER(IOld X_Handler,astatus);
CALL RQSSETSEXCEPTIONSHANDLER(GNew_X_Handler,@Status);

File_Conn = RASSSATTACHSFILE(@(12, ' :HOME:Desccb'),astatus);
IF (Status = ESFNEXIST) THEN
DO; /*** BEGIN 1ST "IF-TREN® ***/
CALL Movb(2('File DESCDB does not presently exist...'), 3Err_Msg,39);
Bytes_Written = RQS$SSWRITESMOVE(Lprt_Conn,aErr_Msg,80,aStatus);
CALL Setb(' ',3Err_Msg,78);
Continue = 0;
END; /*** END 1ST WIF-THEN® *¥*/
ELSE IF (Status <> ESOK) THEN
DO; /*** BEGIN 1ST MELSEIFM #¥*/
Dword _var = DOUBLE(Status);
CALL Movb(@('Status from ATTACHSFILE = '),8Err_Msg,26);
Bytes_Written = ROUSSSWRITESMOVE(Lprt_Conn,@Err_Msg,80,3Status);
CALL Setb(' ',3Err_Msg,78);
Continue = 0;
END; /™** END 1ST “ELSEIFn »¥*/

CALL RQSSETSEXCEPTIONSHANDLER(@0ld_X_Handler, aStatus);

G itiaiaduiodaibbodod *rwn
/*** OPEN FILE ("Descdb™) v/

/'ttittI".'.""**Qt*ﬁ.*'i"'ﬁ"iﬁ*i"ii'lﬁﬁ'.***'.ii*i'***"iﬁ.i**""ﬁ'ii.'i‘ﬁ*/

IF (Continue = 1) THEN
DO; /%** BEGIN 1ST M"IF-THEN" *%*/
CALL RQSSSOPEN(File_Conn,

H, /*** READ ONLY #w*/
2, /*** NUMBER OF BUFFERS ***/
astatus);

IF (Status <> ESOK) THEN

DO; /*** BEGIN 2ND MIF-THEN" **%/
Dword Var = DOUBLE(Status);
CALL Movb(a('Status from SOPEN = '),3Err_Msg,20);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,3Err_Msg,80,aStatus);
CALL Setb(' ',3Err_Msg,78);
Continue = 0;

END; /*** END 2ND “IF-THEN" ***/

(END; /™** END 1ST HIF-THENYU ***;
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Y isbohobetiobobobobioioiabbbietoibb bttt bbbt bbbl /
/*** READ 1ST RECORD INTO “DESCDB_FILE(O)" TO GET WUMBER OF RECORDS  =*¥/
kbbbt bbb L PN ANTRERRER R AR /

IF (Continue = 1) THEN
DO; /**™ BEGIN 1ST MIF-THEN® #twe/
Bytes_Read = RQSSSREADSMOVE(File_Conn,
aDescab_File(0),
206, /*** S1ZE OF 1st REC in "DESCDBY FILE =%/
asStatus);

IF (Status <> ESOK) THEN
DO; /*** BEGIN 2ND "IF-THEN® #sw/
Continue = 0;
Dword_var = DOUBLE(Status);
CALL Movb(8('Status from READSMOVE = !),RErr_Msg,26);
Bytes_Written = ROSSSWRITESMOVE(Lprt_Conn,3Err_Msg,80,aStatus);
CALL Setb(' !,3Err_Msg,78);
END; /*** END 2ND “IF-THEN® **x/
ELSE
DO; /*** BEGIN 2ND "ELSEM ##*/
Num_Recs = Descdb_File(0).Comm_ID;
END; /9%% END 2ND "ELSEn #wsny

Vadibobd d il 54 217 L4 L2t R Rk e i L1 waw

/*** READ ALL EXCEPT 1ST RECORD OF "DESCDB" FIiLE INTO "DESCDB_FILE"™ STRUCTURE =#%/

/*it'*.*'i*'ﬁ*ti*i-iit*"t**tt'i*ti't."tt*tf*iiit*ﬁ'****"t**i**ﬁii*tﬁ*t*'*ttt**ﬁ !

IF (Num_Recs > 1) THEN
DO; /*** BEGIN 2ND WIFu mws;
Bytes_Read = RUSSSREADSMOVE(File_Conn,
a0escdb_Fite(1),
((Num_Recs - 1) * 204), /*** BYTES IN “DESCDB" - | REC *w«/
astatus);
IF (Status <> ESOK) THEN
DO; /*** BEGIN 3RD WIF-THEN" #*x#%/
Dword_Var = DOUBLE(Status);
CALL Movb(@('Status from 2nd READSMOVE = '),3Err_Msg,28);
Bytes_Written = ROSSSHRITESMOVE (Lprt_Conn,3Err_Msg,80,aStatus);
CALL setb(' ‘,aErr_Msg,78);
Continue = 0;
END; /**% END 3RD "IF-THEN" %/

[T FRETR ATy ww . » wnwwrnnan
/*** CHECK THAT ALL BYTES IN “Check_Rec” WERE READ ey
[rEEEE iishaisieiobisbrdoisioirbiobobobieieb bbbt bt iiisiadedebbiobod /

ELSE [F (Bytes_Read <> ((Num_Recs - 1) * 204)) THENM

DO; /*** BEGIN 3RD-LEVEL "ELSEIF" *#w/
Dword_Var = DOUBLE(Bytes_Read);
CALL Movb(

a('Bytes read from DESCOB not consistent with value of NUM_RECS'),

JErr_Msg,60);
Bytes_Written = RQ$SSVRITESMOVE(Lprt_Conn,aErr_Msg,80,aStatus);
CALL Setb(*® !,aErr_Msg,78);
Continue = 0;

END; /**%* END 3RD-LEVEL "ELSEIFM www/

END: /'tt END ZND II[FII Qﬁﬂ?/
END; /**% END ST MIF-THEN® #¥w/

END Get_File;
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608 1 Init_vars:
PROCEDURE;

/i*l‘t'it*’ttittitti"tii./

/*** BEGIN PROCESSING ***/

/it*t'ﬁttﬁti'ti'ki*.itittt/
609 2 Cursor_Pos.CSf = 01BH;
610 2 Cursor_Pos.Bracket = '[!;
611 2 Cursor_Pos.Row = 0;
612 2 Cursor_Pos.Semi_Colon = 1;!;
613 2 Cursor_Pos.Column = 0;
614 2 Cursor_Pos.Terminator = {e;
615 2 Cor1_Frame = 0;
616 2 Cor2_Frame = 0;
617 2 Cor1_Peak = 0;
618 2 Cor2_Peak = 0;
619 2 Cor1_Width = 0;
620 2 Cor2_Width = 0;
621 2 Scr_Peak = 0;
622 2 Scr_Width = 0;
623 2 Prtr_Response(0) = 0;
624 2 Prtr_Response(1) = ' ';
625 2 Send_To_Printer = 1;
626 2 CALL Setb(' ', a0esc_Msg(0),65);
627 2 CALL Setb(' *,3Desc_Msg(67),65);
628 2 CALL Setb(' ',aDesc_Msg(134),65);
629 2 CALL Setb(' ',dDesc_Msg(201),65);
630 2 Desc_Msg(65) = ODH;
631 2 Desc_Msg(66) = 0DAN;
632 2 Desc_Msg(132) = ODH;
633 2 Desc_Msg(133) = OAH;
634 2 Desc_Msg(199) = ODH;
635 2 Desc_Msg(200) = OAH;
636 2 Desc_Msg(266) = ODH;
637 2 Desc_Msg(267) = OAH;
638 2 CALL Setb(' ',aPrtr_ID_Line,78);
639 2 CALL Movb(a(' 1D NUMBER: '),aPrtr_ID_Line(0),14);
640 2 CALL Movb(@('CORRELATION FRAMES: '),aPrtr_ID_Line(54),21);
641 2 Prer_ID_Line(78) = QDH;
642 2 Prtr_ID_Line(79) = OAH;
663 2 CALL Setb(*' ',dID_Line,90);
666 2 CALL Movb(a(' D NUMBER: '),3ID_Line(0),14);
645 2 CALL Movb(a(Q1BH,'[7;1m'),aID_Line(14),6);
646 2 CALL Movb(a(01BH, ' {Om'),dI0_Line(28),4);
647 2 CALL Movb(®('CORRELATION FRAMES: '),8ID_Line(64),21);
648 2 ID_Line(89) = ODH;
649 2 ID_Line(90) = OAH;
650 2 CALL Movb(a(' CHANNEL: '),aChnl_Width_Line(0),14);
651 2 CALL Setb(' ',acChnl_Width_Line(16),39);
652 2 CALL Movb(@('CORRELATION WIDTH: !'),aChnl_Width_Line(55),20);
653 2 Chnl_Width_Line(78) = 0DH;
654 2 Chnt_Width_Line(79) = OAH;
655 2 CALL Movb(a(' DATE: '),20ate_Peak_Line(0),14);
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CALL Setb(' ',aDate_Peak_Line(22),4);

CALL Setb(' ',dDate_Peak_Line(34),21);

CALL Movb(®(' CORRELATION PEAK: '),20ate_Peak_Line(55),20);
Date_Peak_Line(78) = ODH;

Date_Peak_Line(79) = O0AH;

Chnl1_Last_fade = 0;
Chni2_Last_Fade = 0;
Chnli_tast_Hit = 0;

Chnl2_tast_Hit = 0;

Chnl1_Lest_ID = 0;
Chnl2_Last_ID = 0;

Since_Last_Chni1_fade = 0;
Since_Last_Chni2_fade = 0;

CALL Movb(a('FADE TO BLACK at '),aFade_Buf(0),18);

CALL Movb(a(' on ‘'),aFade_Buf(25),4);

CALL Movb(a(' on CHANNEL '),aFade_Buf(37),12);

CALL Movb(@(® Seconds since LAST Fade: '),@Fade Buf(54),27);
Fade_Buf(51) toes

Fade_Buf(52) = 0DH;

Fade_Buf(53) = OAH;

Fade_Buf(88) = 0DH;
Fade_Buf(89) = OAH;
Fade_Buf(90) = OAH;

CALL Setb(*' ', ,3Err_Msg,78);
Err_Msg(78) = ODH;
Err_Msg(79) = 0AH;

Null_Ptr = 0;

END Init_vars;

'Opeh_TZ:

PROCEDURE;

/*ﬁﬁ*"i‘i'i'*’ﬁ'.iﬁ'****ﬁ’-**ﬁ’ﬁttt‘.tit"t'tttﬁi*t*tttiitiitﬁ*ﬁ'*tﬁtiﬁ'tt* !

/*** TURN OFF EXCEPTION HANDLER SO "NO FILE EXISTS" ERR CAN BE HANDLED #==/

/tt'k"'t'.tt'l'.‘tii"i*"iﬁ*i*tii*'l"l‘*i"h*i"*t.'l‘l‘i**'**itt‘l'**‘.'i*'i**"*" /

New X_Handler.X_Offset = 0;
New_X_Handler.X_Base = 0Q;
New_X_Handler.X_Mode = 0;

CALL RQSGETSEXCEPTIONSHANDLER(®0ld_X_Handler,dStatus);
CALL RQSSETSEXCEPTIONSHANDLER(QNew_X_Handler, @Status);

T2_Conn = RASSSATTACHSFILE(@(4,':T2:),aStatus);
IF (Status <> ESOK) THEN
DO; /¥%% BEGIN 1ST "ifu %we&;
Dword_Var = DOUBLE(Status);
CALL Movb(a('Status from ATTACHSFILE(Receive Data) = '), aErr_Msg,40);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,aErr_Msg,80,3Status);
CALL Setb(' ',2Err_Msg,78);
Continue = 0;
END; /%** END 1ST M"IFu *¥%/

CALL RQSSETSEXCEPTIONSHANDLER(QOld_X_Handler,aStatus);
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/*** OPEN FILE(port) "T2w wen/

/'.""t'i*'i***""."f**".”ﬁ***iﬁi*'**'i*i*i'**'ti*iﬁi**'.'ﬁ**i**i'kiit'ii/

IF (Continue = 1) THEN
DO; /*** BEGIN 1ST "IF-THEN" ***/
CALL RQS$SSOPEN(T2_Conn,

1H, J%*** READ ONLY ***/
0, /®** NUMBER. OF BUFFERS ***/
astatus);

IF (Status <> E$OK) THEN

DO; /*** BEGIN 2ND "IF-THEN" #**/
Dword Var = DOUBLE(Status);
CALL Movb(a('Status from SOPEN(Receive Data) = '),QErr_Msg,34);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,3Err_Msg,80,aStatus);
CALL Setb(' ',aErr_Msg,78);
Continue = 0;

END; /*** END 2ND MIF-THENY ***/

END; /*** END 1ST "IF-THENY *¥*/

END Open_T2;

Print1_Hit:
PROCEDURE PUBLIC;

/’*tititt't*ﬂittf'tfit*ﬁtttti*t’*ti". /

/*** TASK "PRINT_HIT" DECLARATIONS ***/

/tt'lt*It‘!.ﬁﬁ'tfﬁ"ﬁi'ﬁ!"f'*‘*ﬁt*‘ﬁf**/

DECLARE Segment_Tkn TOKEN,
" Prt_Buf BASED Segment_Tkn STRUCTURE
(Sent_Time OWORD,
Sent_ID DWORD,
Channel _Num BYTE,
Peak BYTE,
Width BYTE,
Frames WORD);

DECLARE In_Prt_Buf STRUCTURE
(Sent_Time DWORD,
Sent_1D DWORD,
Channel_Num BYTE,
Peak BYTE,
Wwidth BYTE,
Frames WORD);

DECLARE Number Of Detects BYTE;

/*'k* 'i**".titt*'it*i*i"./

/*** BEGIN PROCESSING ***/

/ '*it"'it*"**"****ti*tﬁ/

/iiﬁ'ﬁ**."‘ﬁ'*",ﬁtit‘i*'ti'h'i.i't'***iiﬁ*t"*"**.tt*******'i'**i-i*ﬁ/

/*** INITIALIZE VAR THAT INDICATES NEED FOR “FORM FEED"™ ON PRINTER ***/

/*'it'.ittti'"'tt*'*t"*iiti"i***i't'.'t**ii"i*ti*ii*ﬁﬁ"\"tﬁt't't*'ﬁ**/

Number_Of_Detects = 1;

/t"iii*'*'**i'it""ﬁfi""'-'i'*/

T/*** INITIALIZE IN-PROC BUFFER ***/

’~ wa /
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CALL Setb(0,aIn_Prt_Buf,13);

/t*'ﬁ*t'*i!**’i'ﬁfﬁ*‘i'i'.'ﬁ*"‘/

/*** DO PROCEDURE "FOREVER' ***/

/tﬁi"'*i*"iﬁ"ﬁ't*"t’*ﬁ'*ﬁ'.' /

DO FOREVER;

/*%* TEMPORARILY SET “EXCEP HANDLER" SO TIMEOUT CAN BE HANDLED BY CCDE *+®

. /i*i'il‘t.i'ttt*ﬁ"“i.'*'i'*'l"t*tﬁti*ti*Qtt*tﬁ'.tt*’ttt't'i*'**ltt***.itﬁ*

New_X_Handler.X_Offset = 0;
New_X_Handler.X_Base = 0;
New_X_Handler.X_Mode = 0;

CALL RQSGETSEXCEPTIONSHANDLER(®0ld_X_Handler 8Status);
CALL RQSSETSEXCEPTIONSHANDLER(aANew X_Handler aStatus);

/*li"if**i*t"tiii’t"t**ii*iﬁﬁttifi*'**itﬁtﬁﬁt.'*l‘i"tﬁt't**tl'. 7

/*** RECEIVE SEG MSG SENT BY "“CHECK_DATA® wwef

/iﬂ'ﬁt*t'iiﬂit'ﬁt*'&ﬁﬁt*tt..t*"ttititi”..tﬁi-tﬁi*'t**ﬁt*wﬁﬁﬁﬁwﬂ {

Segment_Tkn = RGSRECEIVESMESSAGE(Chnt1_Mbx_Tkn,500,8Null_Ptr, @Status);
[F (Status = ESOK) THEN
DO;  /*** BEGIN 1ST MIFM wwx/
CALL Movb(aPrt_Buf,dIn_Prt_Buf,13);

/tt'ﬁ**..**t'tii!’*'t!i*"t'tiiit"'t*i**t’tiﬁt'i/

/%=t DELETE SEGMENT CREATED [N "“CHECK_DATAN w¥*/

/ kAW t*'Qtiﬁttt'ﬁiﬂﬂﬁ!'t"."*.til‘tti.t'*iﬁ'i***/

CALL RQSDELETESSEGMENT(Segment_Tkn,aStatus);
IF (Status <> ESOK) THEM
DO; /*** BEGIN 2ND "IF-THEN® #***/
Dword_var = DOUBLE(Status);

CALL Movb(@('Status from DELETESSEG = '),3Err_Msg,25);
Bytes_Written = ROSSSWRITESMOVE(Lprt_Conn,3Err_Msg,80,aStatus);
CALL Setb(* ',3Err_Msg,78);
END; /**% END 2ND “IF-THEN® w*%/
END; /**% END 1ST WIFW #wv/
ELSE [F (Status = ESTIME) AND (In_Prt_Buf.Sent_[D <> 0) THEN
DO; /*** BEGIN 1ST MELSEIF® *x%/

/**t*i‘ﬁ"*iﬁ'*tiiiit*t.tt.tf**ﬁ*f**'iﬁ"t'tt*i'tttt/

/*** RESET EXCEPTION HANDLER TO SYSTEM DEFAULT **=/

/*it“’i***t*'*ﬂI‘**'******t*'itiii*l'fﬁtﬁ*'*""tl"/

CALL RQSSETSEXCEPTIONSHANDLER(20ld_X_Handler,@Status);

Fiobieiobiekoisbinisbiebintsbich bttt A /
/**% SEARCH YDESCRIPTIVE® DB FOR COMMERCIAL USING “COMM_ID" @/

AR N AR AR ENARA AR LAR TR ERRERRREARANRTETRREAXAARRR RN G

Continue = 9;
Counter = 1;

/
/
/

/ biriehbdbbt bbb bbby e sy
/***s==>  CHECK IF “Sent_ID" IS ALREADY IN "DESCDB... e
/**%===>., IF NOT, SEND "TAG DOES NOT EXISTS" ERR MSG... hids

JEAR AR RN ERR AR RRTRRRARRARR AR K HRRRERRRERRA N RN RHERAN RN EER A%
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DO WHILE (Counter < Num_Recs);
IF (Descdb_File(Counter).Comm_ID = In_Prt_Buf.Sent_ID) THEN
DO; /*** BEGIN 2ND "IF-THEN" **%/
Continue = 1;
CALL MOVB(aDescdb_File(Counter).Ascii_Desc(0),@0esc_Msg(15),50);
CALL MOVB(@0escdb_File(Counter).Ascii_Desc(50),a80esc_Msg(82),50);
CALL MOvB(aDescdb_File(Counter).Ascii_Desc(100),a0esc_Msg(149),50);
CALL MOVB(@30escdb_File(Counter).Ascii_Desc(150),aDesc_Msg(216),50);
Counter = Num Recs + 1;
END; /*** END 2ND "IF-THENY *#%/
ELSE
DO; /*** BEGIN 2ND “ELSE™ weny
Counter = Counter + 1;
END; /™** END 2ND “ELSEM *ww/
END; /*** END 2ND "DO-WHILE" ***/

IF (Continue = Q) AND (In_Prt_Buf.Sent_ID <> OFFFFFFFFH) THEN
DO; /*** BEGIN 2ND “IF-THEN" **%/
CALL Movb(
3('TAG NUMBER detected DOES NOT EXIST in descriptive database. D = '),
2Err_Msg,66);
Err_Msg(66) = 10;
CALL Binaryé_Ascii(In_Prt_Buf.Sent_ID,QErr_Msg(66),aStatus);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,dErr_Msg,80,aStatus);
CALL Setb(' ',QErr_Msg,78);
END; /*** END 2ND “IF-THEN® %%/
ELSE IF (In_Prt_Buf.Sent_ID = OFFFFFFFFH) THEN
DO; /*** BEGIN 2ND “ELSEIF™ *¥*/

/’tt’ﬁ"’!’-'iﬂii"ﬁ."'*tttt't'ﬁﬂ"*"ﬁ*"'ﬁ'*ﬁ*'**'***’ti/

Vdalaled CONVERT "SYSTEM_TIME" TO ASCII... ek
/*** _..THEN CALL PROC FOR PRINTING "FADE" MSG ean/

/ i'f'it’i'iﬁﬁit**'t'..tii'i.i.""i.’*"t-".'*t.itt*.tt/

Time.Actual_Time = In_Prt_Buf.Sent_Time;
CALL DQSDECODESTIME(QTime,aStatus);

s pichinbiobiobiebeblebiet kbbbl /

/***  PRINT "FADE TO BLACK" MSG, CHNL #, & "ASCII_TIME" wawy

/*'t't'ti*ﬁtt'i"t'i"*ii.'*i*".'***’*"tii'it'.'i"'*'".**.Qﬁtil"ﬁ"/

/*** CONVERT “CHANNEL_NUM" SENT TO ASCI] *¥*/

Prt_Byte(0) = 2;
CALL Binary2_Ascii(ln_Prt_B8uf.Channel_Num,aPrt_Byte, dStatus);

/*** CONVERT SECONDS SINCE LAST "FADE™ TO ASCI] *#*%/

Prt_Last_Fade(0) = 7;
IF (In_Prt_Buf.Channet_Num = 1) THEN
DO; /*** BEGIN 3RD "IF-THEN! #w%#/
CALL Binary4_Ascii(Since_Last_Chnl1_fade,aPrt_Last_Fade,aStatus);
END; /*** END 3RD “IF-THEN" #%%/
ELSE IF (In_Prt_Buf.Channel Num = 2) THEN
DO; /*** BEGIN 3RD "IF-THEN® *¥%/
CALL Binary4_Ascii(Since_Last_Chnl2_Fade,aPrt_Last_Fade,dStatus);
END; /*** END 3RD "IF-THEN" ww*/

/*** MOVE ASCII TIME & "CHNL_NUM® INTO BUFFER FOR PRINTING ***/
CALL Movb(aTime.Time(0),aFade_Buf(17),8);
CALL Movb(aTime.Date(0),aFade_Buf(29),8);

CALL Movb(@Prt_Byte(1),aFade_Buf(49),2);
CALL Movb(aPrt_Last_Ffade(1),afade_Buf(81),7);
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/*** PRINT "“FADE"™ MSG, ALONG WITH CHNL #, ASCII TIME & SECS SINCE LAST "FADE™ %/

78 5 IF (Send_To_Printer = 1) THEN

785 5 DO; /*** BEGIN 3RD "[F-THENW w**/

786 6 Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,dfade_Buf, SIZE(Fade_Buf),aStat
~us);

787 6 END; /*** END 3RD “IF-THEN" *%*/

/*** DISPLAY OM CONSOLE SAME LINE AS WAS PRINTED *=*/

788 5 Bytes_Written = RQ$SS$WRITESMOVE(TI_Conn,dFade_Buf,SIZE(Ffade_Buf),aStatus);
789 5 Continue = 0;
790 5 END; /*** END 2ND VELSEIF" #***/
JrEwE jainieiciaiiaiaboleiotolaiainkelainiaielaiaieiaiaiaiaiainiaiabaiaielede /
/*** SUBTRACT 30 SECONDS FROM "SYSTEM_TIME"... e/
/*** ., .THEN CONVERT “SYSTEM_TIME®" TO ASCII... bk
/*** |, .THEN STUFF INTO A BUFFER FOR PRINTING wwk
Vsiabelole inbininieinloininieiniaieieinialaiainiolalalalaiiniabed kel /
791 4 IF (Continue = 1) THEN
792 & DO; /*** BEGIN 2ND "IF-THEN® #*w*/
793 5 Time.Actual_Time = In_Prt_Buf.Sent_Time - 34;
7% 5 CALL DQSDECODESTIME(3Time,aAStatus);
7% 5 CALL Movb(aTime.Time(0),8Date_Peak_Line(14),8);
796 5 CALL Movb(aTime.Date(0),20ate_Peak_Line(26),8);
/titﬁliiiii'l".-ti'hﬁti*'*t*'t"ti*'tti."ii‘.'ttt!"'*tﬁ*"Q'ttﬁt*tt'titi/
/***  BEFORE EACH "DETECT" PRTOUT - SEND TO PRTR EITHER A “FORM  @¥*/
/*** FEED" OR 4 "LINE FEEDSY awny
/'wtihttt**"tttitit'ttﬁtttttttiitttti*iti‘ttfﬁi*i'tt*i*ti*t**i**tt*tﬁ*/
797 5 IF (Number Of Detects = 1) AND
(Send_To_Printer = 1) THEN
798 5 DO; /*** BEGIN 3RD “IF-THEN" #*%/
/i*'.*t*ti**ttt'*itttittttittiﬂ"t/
/**% SEND TO PRTR "FORM FEED® @%%/
/** HERRERARAECATARRGE GG TGS /
799 6 Bytes_Written = RQ$SSWRITESMOVE(Lprt_Conn,a(0CH),?,aStatus);
800 6 END; /*** END 3RD “IF-THEN" *=*/
/Qti't'if‘.*.tﬁ'f't'*'t.tt*t*'ﬁ*ﬁ"'it.itt*t'ti**'.*t"t'*"i*'twt"i./
/**%  PRINT COMM ID #,6 CHNL #, ASCI! DESCRIPTION & "ASCII_TIME"  w#%/
Vainind ....DISPLAY SAME MSGS ON CONSOLE vy
/ittttttti*itti'*tt.i‘ii"i'it'tit't'**i***'ﬂf*'titi"it*t'*f‘fﬁ't'f’*/
/*** CONVERT VCHANNEL_NUM" SENT TO ASCII **%/
801 5 Prt_Byte(0) = 2;
802 5 CALL Binary2_Ascii(DOUBLE(In_Prt_Buf.Channel Num),aPrt¢ _Byte, aStatus);
803 5 If (Prt_Byte(1) = ' ') THEN
804 5 DO; /*** BEGIN 3RD "“IF-THEN" **%/
805 6 Prt_Byte(i) = '0';
806 6 END; /**% END 3RD "[F-THENW %#*%/
807 5 CALL Movb(@Prt_Byte(1),aChni_Width_Line(14),2);
/*** CONVERT "WIDTH" (# OF DETECTS IN 5 SECS) TO ASCI] ®#=/
808 5 Pre_Byte(0) = 3;
809 S CALL Binary2_Ascii(DOUBLE(In_Prt_8uf.Width),aPrt_Byte,dStatus);
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DO Counter = 1 10 2;
IF (Prt_Byte(Counter) =.' ') THEN

DO; /*** BEGIN 3RD MIF-THEN" *¥*/
Prt_Byte(Counter) = '0';
END; /**" END 3RD "IF-THEN" ***/
END; /*** END ITERATIVE “DOu **%/
CALL Movb(aPrt_Byte(1),aChni_Width_Line(75),3);

/%% CONVERT WERAMES" (# OF SECS BTWN 1ST & LAST HIT) TO ASCII **%/

Prt_Byte(0) = 4;
CALL Binary2_Ascii(ln_Prt_Buf.Frames,aPrt_Byte,aStatus);
DO Counter = 2 TO 4;
IF (Prt_Byte(Counter) = ' ') THEN
DO; /*** BEGIN 3RD "IF-THEN" *¥%/
Prt_Byte(Counter) = '0’;

END; /*** END 3RD "IF-THEN" ***/
END; /*** END ITERATIVE "pQ" ***/
CALL Movb(aPrt_Byte(1),aPrtr_ID_Line(74),4);
CALL Movb(aPrt_Byte(1),3ID_Line(84),4);

/*** CONVERT “PEAK™ (HIGHEST CORR BITS SENT) TO ASCII ***/

Prt_Byte(0) = 3;
CALL Binary2_Ascii(DOUBLE(In_Prt_Buf.Peak),aPrt_Byte,aStatus);
DO Counter = 1 7O 2; ‘ .
IF (Prt_Byte(Counter) = ' ') THEN
DO; /*** BEGIN 3RD "IF-THENU ***%/
Prt_Byte(Counter) = '0';

END; /*** END 3RD “IF-THEN" #*w%*/
END; /*** END ITERATIVE HpOn #wwy
CALL Movb(@Prt_Byte(1),aDate_Peak_Line(73),3);

/*** CONVERT ID NUMBER SENT TO ASCI] ***/

Prt_ID(0) = 8;
CALL Binary4_Ascii(In_Prt_Buf.Sent_ID,aPrt_ID,aStatus);
DO Counter = 1 T0 7; :
IF (Prt_ID(Counter) = ' ') THEN
DO; /*** BEGIN 3RD "IF-THEN" ***/
Prt_ID(Counter) = '0';

END; /*** END 3RD UIF-THENM #w%/
END; /*** END ITERATIVE "DQM ***/
CALL Movh(aPrt_ID(1),31D_Line(20),8);
CALL Movb(aPrt_ID(1),aPrtr_ID_Line(14),8);

/ﬁi*ttttﬁ'ﬁi't'iti'i""it"i"‘.'i*‘ﬁ'.ii**.i*"“'ﬁ*'*""f"ﬁ**"*fi'*ﬁ*'i/

/*** DISPLAY ON CONSOLE: UPPER “DETECT" BORDER, TAG # DETECTED MSG, ***/
/*** UPPER DESC BORDER, COMMERCIAL DESCRIPTION, LOWER DESC MSG, & wwry
/*** LOWER "DETECT" BORDER *kxy

s ittt /

Bytes_Written = RASSSWRITESMOVE(T1_Conn,dBegin_Console_Msg,SI1ZE(Begin_Consol
-e_Msg),adStatus);

Bytes_Written = ROSSSWRITESMOVE(T1_Conn,aID_tine,SIZE(ID_Line), aStatus);

Bytes_Written = RQ$SSSWRITESMOVE(T1_Conn,aChnl_Width_Line,SIZE(Chnl_Width_Lin
-e),AStatus);

Bytes_Written = RQSSSWRITESMOVE(T1_Conn,dDate Peak_Line, SIZE(Date_Peak_Line)
- ,@Status);

Bytes_Written = RQ$SSWRITESMOVE(T1_Conn,a0B_Line,SIZE(DB_Line),8Status);

Bytes_Written = RASSSWRITESMOVE(T1_Conn,aHigh_Intensity,SIZE(High_Intensity)
- ,astatus); :

Bytes_Written = RQ$SSSWRITESMOVE(T1_Conn,aDesc_Msg,SIZE(Desc_Msg),@Status);
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Bytes_Written = RQ$SSWRITESMOVE(T1_Conn,dlow_Intensity,SIZE(Low_Intensity),d
-Status);

Bytes_Written = RQSSSWRITESMOVE(T1_Conn,@(0AK,0AH),2,aStatus);

/itQ't"-Qi**'*"!'t**"tt.'i.'t.i'*“.'.ttQt*ﬁtt'.*"t*ii*'ﬁ*'iﬁ"."it.ﬂ'i ,

/*** IF PRINTOUT IS DESIRED, SEND SAME DATA TO LINE PRINTER wwe s

/*?tQ't*tttii*t"".'tii'.'i't"*..ﬁwt'tﬂtt't'ﬁﬁ"'l""ﬂt"ﬁﬁiﬁ'ﬁﬂ!ﬁﬂﬁt'iﬁﬁ/

IF (Send_To_Printer = 1) THEN
DO; /*** BEGIN 3RD “IF-THEN" ®%%/
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,aBegin_Printer_Msg,SIZE(Begin_
-Printer_Msg),aStatus);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,aPrtr_ID_Line,SIZE(Prtr_ID_Lin
-e),aStatus);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,aChnl_Width_Line,SIZE(Chn( Wid
-th_tine),dStatus);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,dDate_Peak Line, SIZE(Date Peak
-_Line),aStatus);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,a0B_Line,SI2E(DB_Line),aStatus
P H
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,aDesc_Msg,SIZE(Desc_Msg),aStat
-us);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,3(0AH),1,aStatus);
END; /®=* END 3RD ®{F-THEN® #o%/

Number_Of Detects = Number_Of Detects + i;
IF (Number_Of Detects > 6) THEN
DO; /*** BEGIN 3RD “IF-THEN" *w*=/
Number_Of _Detects = 1;
" END; /*** END 3RD "IF-THEN® #%%/
END; /*** END 2ND "IF-THEN" %**/

CALL Setb(0,aIn_Prt_Buf,13);
END; /*** END 1ST “ELSEIF" ##%/
CALL RQSSETSEXCEPTIONSHANDLER(IOld_X_Handler,aStatus);
END; /*®* END "“DO-FOREVER® ®**/
END Printi_Hit;

Print2_Hit:
PROCEDURE PUBLIC;

Yisbiehiobiebbiebihibiet b LA /
/**% TASK "PRINT_HIT" DECLARATIONS ww=/
[REREE wewexnn

DECLARE Segment_Tkn TOKEN,
Prt_Buf BASED Segment_Tkn STRUCTURE
(Sent_Time DWORD,
Sent_ID DWORD,
Channel_Num BYTE,
Peak BYTE,
Width BYTE,
Frames WORD);

DECLARE I[n_Prt_Buf STRUCTURE
(Sent_Time DWORD,
Sent_ID DWORD,
Channel _Num BYTE,
Peak BYTE,
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Width BYTE,
Frames WORD);

DECLARE Number Of_Detects BYTE;

/t-*’*ti’.".'.'ﬁ*""*ﬁﬁ/

/*** BEGIN PROCESSING ***/

/***fﬁ**".'iﬁlitttttt"'/

/*i*tiiit'*i!*i**!iit*'f*t't'*ﬁtii"i.i'i'tiiﬁ'iiii"t'O'fitt*t.ttit"/

/*** INITIALIZE VAR THAT INDICATES NEED FOR "FORM FEED" ON PRINTER ***/

/it'tttii'!'*t*"'f'i’i!!'&t,ﬁ‘Q**'ﬁi'tﬁ"'*'tiﬁi'.i'f*'i*ti't.'ttitﬁ./

Number Of Detects = 1;

/!It*tttiitt'ti'iI'ﬁiiﬁﬁﬁii'ii'*fﬁ/

/*** INITIALIZE IN-PROC BUFFER ***/

/ﬁ**t**tﬁlt!it'ti'*"'*tﬁ"i'i'tii/

CALL Setb(0,3In_Prt_8uf,13);

/i*t**t'til"i*'*i'i"."tt.i.i/

/*** DO PROCEDURE "FOREVER" ***/

/ttiti.Q'i*ﬁi**'iit't*i."'t*t*/

DO FOREVER;

/ e ottty ottt /
/*** TEMPORARILY SET WEXCEP HANDLER SO TIMEOUT CAN BE HANDLED BY CODE ***/

frEmERE isiobiebiobicbiobible wrrrerer wwwe/

New_X_Handler .X_Offset = 0;
New_X_Handler.X_Base = 0;
New_X_Handler.X_Mode = 0;

‘

CALL RQSGETSEXCEPTIONSHANDLER(30Old_X_Handler,aStatus);
CALL RQSSETSEXCEPTIONSHANDLER(@New_X_Handler,aStatus);

/*' ﬁ'**ﬁ"ﬁtitﬁﬁt'tt"'.*'i*"tt'i"ﬁii"t'ii**ﬁ*"***ﬁtiiii.i'i'/

/*** RECEIVE SEG MSG SENT BY "CHECK_DATA® wk/

/t*"*itt'!it*tiii'ﬁ'tttﬁ-t"*ti'."Qt'*-'t*ﬁ'*****i"itit"*"/

Segment_Tkn = RQSRECEIVESMESSAGE(Chni2_Mbx_Tkn,500,3Null_Ptr, aStatus);
If (Status = ESCK) THEN
Do; /*** BEGIN 18T “IFn #w%y
CALL Movb(aPrt_Buf,ain_Prt_Buf,613);

/'i’i""'ﬁ""tt'.'-.'.i'.'t*i"’f'tttt"'t*i"'ti/

/*** DELETE SEGMENT CREATED [N “CHECK_DATA" %%/

/ t'ﬁi"'.."i*""‘*.'ti'i**’.ﬁ""'ifi'*tit.*'ﬁﬁ./

CALL RQSDELETESSEGMENT(Segment_Tkn,aStatus);
IF (Status <> ESOK) THEN
DO; /*** BEGIN 2ND "IF-THEN" ***/
Dword_Var = DOUBLE(Status);
CALL Movb(@('Status from DELETESSEG = '),QErr_Msg,25);
Bytes_Written = RASSSWRITESMOVE(Lprt_Conn,3Err_Msg,80,aStatus);
CALL Setb(' ',aErr_Msg,78);
END; /*** END 2ND "IF-THEN" **%/
END; /*** END 1ST MIFn #awy
ELSE IF (Status = ESTIME) AND (In_Prt_Buf.Sent_ID <> 0) THEN
DO; /*** BEGIN 1ST “ELSEIF" ***/

/tﬁitiiiit*'*"l'*ﬁt*iiitiﬁ'ﬁ*tiﬁﬁ*‘t**t"t*tﬁﬁii'tﬁ /
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/*** RESET EXCEPTION HANDLER TO SYSTEM DEFAULT ***/

/’ti*t*i**ii*"t'i'ii"'ﬁt*'*"'ﬁ"*i'iﬁ*'t""ﬁ'*/

CALL RQSSETSEXCEPTIONSHANDLER(AOld_X_Handler,dStatus);

/t*ttt*ittittttittittﬁitttiti'tﬁt*'t*ti**"it'i*i'*ii'.i'tttﬂ‘f/

/*** SEARCH "DESCRIPTIVE" DB FOR COMMERCIAL USING “COMM_lD% =w=/

/iitﬂ*i*t****'i*&t*-i'i*""'***ﬁii**ifti.E.".Q*tt"'ﬁ't'i*ﬁff/

Continue = 0;
Counter = 1;

/ !
/***===> CHECK IF "Sent_ID" IS ALREADY I[N “DESCDB"... s
/***===>,  [F NOT, SEND “TAG DOES NOT EXISTS® ERR MSG... bkt

/'*i’l"'.ﬂ"'*--.i"i.i*".Q".*ffi*t**"t’t""i't't**""'ﬁ"iﬁ.ﬁfi'*’i'*‘/

DO WHILE (Counter < Num _Recs);
IF (Descdb_File(Counter).Comm_ID = In_Prt_Buf.Sent_ID) THEN
DO; /*** BEGIN 2ND MIF-THENY ***/
Continue = 1;
CALL MOVB(aDescdb_File(Counter).AScii_Desc(O),aDesc_Msg(15),50);
CALL MOVB(aDescdb_File(Counter).Ascii_Dese(50),a0esc_HMsg(82),50);
CALL MOvB(@Descdb_File(Counter).Ascii_Desc(100),3esc_Msg(149),50);
CALL MOVB(EOescdb_File(Countgr).Ascii_Desc(150),aoesc_Msg(216),50);
Counter = Num _Recs + 1;
END; /*** END 2ND “IF-THEN® w¥*/
ELSE
DO; /*** BEGIN 2ND “ELSE® **%/
Counter = Counter + 1;
END; /*** END 2ND "ELSEM www/
END; /*** END 2ND "DO-WHILEW wa%/

IF (Continue = 0) AND (In_Prt_Buf.Sent_ID <> OFFFFFFFFH) THEN
DO; /*** BEGIN 2ND “IF-THEN® ®e*/
CALL Movb(
a('TAG NUMBER detected DOES NOT EXIST in descriptive database. D = '),
dErr_Msg,66);
Err_Msg(66) = 10;
CALL Binaryé_Ascii(ln_Prt_Buf.Sent_ID,3Err_Msg(66),35tatus);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Comn,dErr_Msg,80,aStatus);
CALL Setb(' ', Err_Msg,78);
END; /*** END 2ND "“IF-THEN® w**/
ELSE IF (In_Prt_Buf.Sent_ID = OFFFFFFFFH) THEN
DO; /*** BEGIN 2ND “ELSEIF® #*wt/

/fitﬁt'****"'t"fﬁtittt.'iﬂ'ﬁﬁ..'.'t'*’t'*f'..'it"ﬁfﬂ/

Vil CONVERT “SYSTEM_TIME® TO ASCII... bkl
/*** . .THEN CALL PROC FOR PRINTING "FADE" MSG ey

/"titi*i**'i'ﬁ*ttittt!tﬁtﬁtti"'t't*#**it*'i"ﬁfiitt'i/

Time.Actual _Time = In_Prt_Buf.Sent_Time;
CALL DQSDECODESTIME(aTime,aStatus);

/*Qi*'**'wﬂt**'ﬁ**""f**ti'fﬂﬁ'ﬁﬂQﬂﬁ'ti*i***ﬁ*ﬁﬁ*tﬁ'*'i"Q'****ﬁ'tﬁ.*/

/**%  PRINT YFADE TO BLACK™ MSG, CHNL #, & "ASCII_TIME® wany

/*‘t**'t'i""*.'*Q"*""'.'*""*i'ii't"i'ft‘*"i'ﬁi"*'t"i"*ﬁ*‘i/

/*** CONVERT "CHANNEL_NUM® SENT TO ASCI #*®/

Prt_8yte(0) = 2;
CALL Binary2_Ascii(In_Prt_Buf.Channe(_Num,aPrt_B8yte,dStatus);
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/*** CONVERT SECONDS SINCE LAST "FADE™ TO ASCII ***/

Prt_Last_Fade(0) = 7;
IF (In_Prt_Buf.Channel_Num = 1) THEN
DO; /*** BEGIN 3RD "IF-THENM ***/
CALL Binary4_Ascii(Since_Last_Chnl1_Fade,dPrt_Last_Fade,aStatus);
END; /*** END 3RD "IF-THEN" *W%*/
ELSE IF (In_Prt_Buf.Channel_Num = 2) THEN
DO; /*** BEGIN 3RD “IF-THEN® *%*/
CALL Binaryd Ascii(Since_Last_Chnl2_Fade,aPrt_Last_Ffade,aStatus);
END; /*** END 3RD "IF-THEN" *¥w/

/*** MOVE ASCII TIME & "CHNL_NUM" INTO BUFFER FOR PRINTING ***/

CALL Movb(adTime.Time(0),aFade_Buf(17),8);
CALL Movb(aTime.Date(0),aFade_Buf(29),8);
CALL Movb(aPrt_Byte(1),dFade_Buf(49),2);

CALL Movb(aPrt_Last_Fade(1),aFade_Buf(81),7);

/*** PRINT “FADE" MSG, ALONG WITH CHNL #, ASCII TIME & SECS SINCE LAST "FADE" ***/

IF (Send To_Printer = 1) THEN
DO; /*** BEGIN 3RD "IF-THEN" ***/
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,dFade_Buf,SIZE(Fade_Buf),astat
-us);
END; /*** END 3RD "IF-THENW wex/

/*** DISPLAY ON CONSOLE SAME LINE AS WAS PRINTED ***/
Bytes_Written = RQSSSWRITESMOVE(T1_Conn,@Fade_Buf,S1ZE(Fade_Buf),aStatus);

Continue = 0;
END; /%** END 2ND “ELSEIF® www/

/.*.'t**ﬁQﬂ"'ii'iittitiﬁt"ti.t't.t*t'tittittti'ttit't/

/*** SUBTRACT 30 SECONDS FROM "SYSTEM_TIME"... wkn/
/*** .. THEN CONVERT "SYSTEM_TIME" TO ASCII... wwx/
/*** .. .THEN STUFF INTO A BUFFER FOR PRINTING wan/

/*ti'*'i'iti'titt.tt'tii'tti"i.‘t**t!ti.l't'!ﬁtti'*t'i'*/

IF (Continue = 1) THEN
DO; /*** BEGIN 2ND M“IF-THENY **%/

Time.Actual_Time = In_Prt_Buf.Sent_Time - 34;
CALL DQSOECODESTIME(QTime, aStatus);

CALL Movb(aTime.Time(0), 20ate_Peak_Line(14),8);
CALL Movb(aTime.Date(0),aDate_Peak_Line(26),8);

/*i"***'l‘*"'i*t't.""*"'.‘I'ﬁﬁi'***..tﬁ?it'ti"iti*'ttﬁt**ﬁi***iitii'/

/***  BEFORE EACH "DETECT® PRTOUT - SEND TO PRTR EITHER A "FORM  ***/
/*** FEED" OR &4 "LINE FEEDS" wwxy

/'tt'*t't"ﬁ.'i“i‘i'**""i'ﬁiﬁ"*‘.*"ﬁ*ﬁ*i'i"t***ii"tttt't*ti't*'ﬁi*/

IF (Number_Of Detects = 1) AND
(Send_To_Printer = 1) THEN
DO; /*** BEGIN 3RD "“IF-THEN" ***/

/ i't'tiii'iﬁﬁtit'*iit'ﬁ"..tttt't/

/*** SEND TO PRTR '"FORM FEED" *w*/

/*iiﬁﬁi'*t‘i*'.i*""i..ﬁ".**.tti/

Bytes_Written = RQ$SSSWRITESMOVE(Lprt_Conn,a(0CH),1,aStatus);
END; /*** END 3RD "IF-THENW wwxy

/ tt"ttttt't!*'fﬁ'*ﬁ**'fﬂ"*'i..'i'i***tﬁt"ﬁtt*i"*""'.'t"'*"'i"*/

Page 106 of 118




964
965
966
967
968
969
970

971
972
973
976
975
976
977
978
979

980
981
982
983
984
985
986
987
988
989

990
991
992
993
994
995
996
997
- 998

999
1000
1001
1002
1003
1004
1005
1006

1007.

1008

w08

U on N N0t W o~

W on NN OO0y

5
5
5
6
6
7
7
6
5
5

4,739,398

175 176
/***  PRINT COMM ID #, CHNL #, ASCII DESCRIPTION & VASCII TIMEM  *%%/
/*** ....DISPLAY SAME MSGS ON CONSOLE way

/ AREIAKXRRERRRRRNRARRRERRDAAAAARRRERRRENANEARNRATAARANANAATRANINTRT RN EN /

/*** CONVERT “CHANNEL_NUM"™ SENT TO ASCII **#/

Pre_Byte(0) = 2;
CALL Binary2_Ascii(DOUBLE(In_Prt_Buf.Channel Num),@Prt_Byte,dStatus);
IF (Prt_Byte(i1) = * ') THEM
DO; /%% BEGIN 3RD “IF-THEN® #%e/
Prt_Byte(1) = '0t;
END; /*** END 3RD "IF-THEN" #*%/
CALL Movb(aPrt_Byte(1),3Chnl_Width_Line(14).2);

/*** CONVERT “WIDTH" (# OF DETECTS IN 5 SECS) TO ASCII **#/

Prt_Byte(0) = 3;
CALL B8inary2_Ascii(DOUBLE(In_Prt_Buf.Width),aPrt_Byte,dStatus);
00 Counter = 1 70 2;
IF (Prt_Byte(Counter) = ' ') THEN
D0O; /*** BEGIN 3RD "IF-THEN" ***/
Prt_8yte(Counter) = '0¢;

END; /*** END 3RD “IF-THEN® o%/
END; /*** END ITERATIVE "DO™ w##/
CALL Movb(aPrt_Byte(1),aChnl_Width_Line(75),3);

/*** CONVERT "FRAMES™ (# OF SECS BTWN 1ST & LAST HIT) TO ASCIl #¥#/

Pre_Byte(0) = 4;
CALL Binary2_Ascii(In_Prt_8uf.frames,aPrt_Byte, aStatus);
DO Counter = 2 TO 4;
IF (Prt_8yte(Counter) = ' ') THEN
DO; /**% BEGIN 3RD "IF-THEN®" ##*/
Prt_Byte(Counter) = '0';

END; /*** END 3RD "IF-THEN" #%*/
END; /*** END ITERATIVE "OQU ***/
CALL Movb(@Prt_Byte(1),aPrtr_[D_Line(74),4);
CALL Movb(aPrt_Byte(1),3ID_Line(84),4);

/*** CONVERT "PEAK" (HIGHEST CORR BITS SENT) TO ASCII @*%/

Pre_Byte(0) = 3;
CALL Bimary2_Ascii(DOUBLE(In_Prt_Buf.Peak),dPrt_Byte, dStatus);
DO Counter = 1 TO 2;
IF (Prt_Byte(Counter) = ' ') THEN
00; /*** BEGIN 3RD "IF-THEN® ***/
Prt_B8yte(Counter) = '0f;

END;- /*** END 3RD "IF-THEN® *w%/
END; /*** END ITERATIVE "DO» #¥=*/
CALL Movb(@Prt_Byte(1),aDate_Peak_Line(75),3);

/*** CONVERT ID NUMBER SENT TO ASCI] **=/

Prt_ID(0) = 8;
CALL Binary4_Ascii(In_Prt_8uf.Sent_ID aPrt_ID,aStatus);
00 Counter = 1 7O 7;
IF (Prt_ID(Countery = ' ') THEN
DO; /®** BEGIN 3RD "IF-THEN® *¥¥/
Prt_ID(Counter) = '0°;

END; /*** END 3RD "IF-THEN® ***/
END; /*** END ITERATIVE “pQu #%*/
CALL Movb(apPrt_iD(1),aID_Line(20),8);
CALL Movb(aPrt_ID(1),aPrtr_ID_Line(14),8);
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[rERERREARE inihiniedrleininiadsleioiobobloioinlobob ekl lainiriniobleiotodl /
/*** DISPLAY ON CONSOLE: UPPER “DETECT™ BORDER, TAG # DETECTED MSG, ***/
/*** UPPER DESC BORDER, COMMERCIAL DESCRIPTION, LOWER DESC MSG, & bodela¥ 4
/*** LOWER “DETECT" BORDER **k/

/.i'ii'iittt*ﬁi‘""i'fit"t."'i.i.'i.!t'ﬂt"iﬁtt**.t*f"ﬁ'i'f*’t.t".i/

1009 5 Bytes_Written = RQSSSWRITESMOVE(T1_Conn,aBegin_Console_Msg,SIZE(Begin_Consol
-e_Msg),a5tatus); :

1010 5 Bytes_Written = RQSSSWRITESMOVE(T1_Conn,2ID_Line,SIZE(ID_Line),aStatus);

1011 5 Bytes_Written = RQSSSWRITESMOVE(T1_Conn,aChnl_Width_Line,SI2E(Chnl_Width_Lin
-e),aStatus);

1012 5 Bytes Written = RASSSWRITESMOVE(T1_Conn,aDate_Peak_Line,SIZE(Date_Peak_Line)
- ,aStatus); .

1013 5 Bytes Written = RO$SSSWRITESMOVE(T1_Conn,30B_Line,SIZE(DB_Line),aStatus);

1016 5 - Bytes_Written = RQSSSWRITESMOVE(T1_Conn,aHigh_Intensity,SIZE(High_Intensity)
- ,AStatus);

1015 5 Bytes_Written = ROSSSWRITESMOVE(T1_Conn,a0esc_Msg,SIZE(Desc_Msg),aStatus);

1016 5 Bytes_Written = ROUSSSWRITESMOVE(T1_Conn,alow_Intensity,SIZE(Low_Intensity),d
-Status);

1017 5 Bytes_Written = RQSSSWRITESMOVE(T1_Corn,3(0AH,0AH),2,aStatus);

/**itiit*'i'.*.‘**tifi'-itt't.it*ii'**"'**tt"i*.i"'**'*'i**.il't"t'*/

/*** IF PRINTOUT 1S DESIRED, SEND SAME DATA TO LINE PRINTER wa/

/tQ't****tiiiit"*it'*"#it't*t.iﬁt'*'itﬁi"'ﬂiﬂ!!’tti!It*tfﬁ*‘*"'ttitt/

1018 5 IF (Send_To_Printer = 1) THEN

1019 5 - DO; /*** BEGIN 3RD MIF-THEN" w#%/

1020 6 Bytes Written = RQSSSWRITESMOVE(Lprt_Conn,dBegin Printer_Msg,SI2E(Begin_
-Printer_Msg),dStatus);

1021 6 Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,dPrtr_ID_Line,SIZE(Prtr_ID_Lin
-e),aStatus);

1022 6 Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,aChnl_Width_Line,SIZE(Chnl_Wid
-th_Line),aStatus);

1023 6 Bytes_Written = RQUSSSWRITESMOVE(Lprt_Conn,aDate_Peak_Line,SIZE(Date_Peak
-_Line),aStatus);

1026 6 Bytes_Written = ROSSSWRITESMOVE(Lprt_Conn,aDB_Line,SIZE(DB_Line),aStatus
.)'-

1025 6 Bytes_Written = ROSSSWRITESMOVE(Lprt_Conn,aDesc_Msg,SIZE(Desc_Msg),dStat
-us); .

1026 6 Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,@(0AH),1,aStatus);

1027 6 END; /*** END 3RD "“IF-THEN" **%/

1028 5 Number_Of Detects = Number_Of Detects + 1;
1029 S IF (Number_Of_Detects > 6) THEN
1030 5 DO; /*** BEGIN 3RD "IF-THEN" #*¥%#/
1031 6 Number_Of_Detects = 1;
6 END; /*** END 3RD "[F-THEN" ***/
1033 5 END; /*** END 2ND "IF-THEN® **¥/
1036 4 CALL Setb(0,3In_Prt_Buf,13);
1035 4 END; /™** END 1ST “ELSEIFn #ww/
1036 3 CALL RQSSETSEXCEPTIONSHANDLER(20Ld_X_Handler,aStatus);
1037 3 END; /*** END "DO-FOREVER" ***/
1038 2 END Print2_Hit;
1039 1 Receive_Data:

PROCEDURE PUBLIC;

/***tt't*iti'*'*"i'*'i'./
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/*** BEGIN PROCESSING ***/

/t*tti*'*it*'itii'iii.ii' /

/*i'*'!Ii*iﬁ-i't'*ﬁ."ﬁﬁ""*f/

/**% [NITIALIZE VARIABLES ***/

/*tttttﬁ'ttl’*!iﬁi*i*iitt***ﬁﬁ/

2 CALL Init_Vars;
CALL RQSCSSENDSCOSRESPONSE(
aPrtr_Response,SIZE(Prtr_Respanse),
A(38, 'Enter “Y" to send detects to printer: '),aStatus);

2 IF (Prtr_Response(1) <> 'Y!) AND
(Prtr_Response(1) <> 'y') THEN

2 po;

3 Send_To_Printer = 0;

3 END;

/*****tt'tiiiit'liitti'i"i"*"tﬁtﬁ'tt**tttttt'ttttti*.t'ﬁ*itiit*!"*t’***ﬁ ‘(

/***% ATTACH TO LINE PRINTER, OPEN CONNECTION kb4
Vasiokobobiobeble hinlabsiedobodobobl arATTTER R RN TR /
2 Lprt_Conn = RQSSSATTACHSFILE(a(4, ':LP:?),aStatus);
2 CALL RQSSSOPEN(Lprt_Conn,2,0,3Status);
bbb Rt
/**% ATTACH TO “T1“ (CONSOLE DISPLAY), OPEN CONNECTION oaw
P iisiriohobobbobbintbt bbb bl bniobbtolnininioboiniobsbinlbiodrdrdebobbblto bl kbt
2 T1_Conn = RASSSATTACHSFILE(A(4,':T1:'),aStatus);
2 CALL RQSSSOPEN(T1_Conn,2,0,3Status);

fraenearaen meaan e bttt e s

/*** READ FILE "DESCDB" INTO MEMORY SO "PRINT_HIT® CAN USE DATA #%#/

[rrrs T . Bl wewnan /

CALL Get_File;

2 CALL Close_File;
2 First_Detect = 1;
2 First_Fade = 1;

2 Continue = 9;

/ IQwi'ﬁ*ﬁﬁt'ﬁi"ii'i'.'*t".’**tw/

/t*il OPEN IIFILEII (PORT) IIT2II .fﬁ/

/ 'lQt"*t*'**Q"'ﬁitt’*tt"’tﬁ*'ﬁ/

2 CALL Open_T2;

JEENERRRAR R RN RARR AR ERRNARE AR EERA AR AT AT TARRARAAANTATRDEWR /

/**% CREATE MAILBOXES AND TASKS “PRINT1_HIT®™ & UPRINT2_H[Tn =wu/

/ ERRERA N LA A AR T AN RTTENE AN RERTTRRAERANRTLRRARARRLCRTRRARRE R T LY /

Chnl1_Mbx_Tkn = RQSCREATESMAILBOX(0,8Status);
IF (Status <> ESOK) THEN
DO;  /*** BEGIN 1ST “IF-THEN® *#%/
Continue = 0;
Dword_Var = DOUBLE(Status);
CALL Movb(a('Status from CREATESMBX(RECV DATA) = ‘), 2Err_Msg,31);
Bytes_Written = RASSSWRITESMOVE(Lprt_Conn,3Err_Msg,80,3Status);
CALL Setb(' ',RErr_Msg,78);
END; /*** END 1ST "IF-THENW #*%x=/

N W W W o
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181
2_Mbx_Tkn = RQSCREATESMAILBOX(0,aStatus);
Status <> ESOK) THEN
/*** BEGIN 1ST "[F-THEN® **%/
Continue = 0;
Dword_var = DOUBLE(Status);
CALL Movb(a('Status from CREATESMBX(RECV_DATA) = '),dErr_Msg,31);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,aErr_Msg,80,3Status);
CALL Setb(' ',3Err_Msg,78);
D; /*** END 1ST MIF-THEN" ***/

_Task_Tkn = RQSCREATESTASK(0,aPrint1_#it,0,Null_Ptr,512,0,8Status);
Status <> ESOK) THEN

DO;  /*** BEGIN 1ST “IF-THEN" **w/

EN

Prt2
IF ¢

Continue = 0;

Dword_Var = DOUBLE(Status);

CALL Movb(a('Status from CREATESTASK = !),3Err_Msg,26);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,dErr_Msg,80,aStatus);
CALL Setb(' ',3Err_Msg,78);

D; /*** END 1ST "IF-THEN® *wh/

_Task_Tkn = RQSCREATESTASK(O,aPrint2_Hit,0,Null_Ptr,512,0,8Status);
Status <> ESOK) THEN

DO;  /*** BEGIN 1ST "IF-THEN" ***/

EN

/“*ﬁ

Continue = 0;

Dword_Var = DOUBLE(Status);

CALL Movb(a('Status from CREATESTASK = '),3Err_Msg,26);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,a3Err_Msg,80,aStatus);
CALL Setb(' ',3Err_Msg,78);

D; /*** END 1ST “IF-THEN® wwwx;

SET UP PARAMETERS FOR TERMINAL & CLEAR OUT INPUT BUFFER

182

v/ﬁ'ttt*'iittit'itttit'ﬁ".t'tﬁt'**tt't*iitt't'i*tt**ttt'ti*iitittt'i'*"t*t/

t*'/

/ﬁt*t-ﬁ*ttiﬁt"Ii*'*i*'iﬁﬁttt'*ﬁ"'*i'fi'.i'*"iilt!"'t'*tt*i*ﬁ'*iﬁtiit-ii/

CALL

Clear_Buff;

/*it*i.itiﬁ'i't*tii*it'ti.tttﬁ*tﬁ*'**f*'.ttttt*’ii*i’t*'*#i"tiitiiﬁ't*'**i*/

/ti‘
/i.t
/itf

/tti

IF
Do

DO FOREVER - READ DATA, CHECK THAT NO GARBAGE EXISTS IN READ-FROM
BUFFER BY LOOKING FOR FIRST FOUR BYTES THAT EQUAL ZERO...

'.ti/

*ﬁ*/

«oso1F FIRST FOUR BYTES ARE CORRECT, SEND DATA TO MCHECK DATAN %/
+eeo1F LAST BYTE IS INCORRECT, START OVER, LOOKING AT 1ST BYTE ***/

/t'ﬁ*i'*""."'Q'*'i"..'."‘.t*’*"'ﬁ'ﬁ."'ﬁf"tti"ﬁt*t.iii"'ﬁf.it'ﬁt'tii'i/

Continue = 1) THEN

FOREVER; /*** BEGIN 1ST “IF-THEN" & 1ST "DO-WHILEY **%/
CALL SETB(1,aReceive_Buf.Check_Bytes(0),4);
Already Read = 0;

DO WHILE (Receive_Buf.Check_Bytes(0) <> 0) OR

(Receive_Buf.Check_Bytes(1) <> 0) OR
(Receive_Buf.Check_Bytes(2) <> 0) OR
(Receive_Buf.Check_Bytes(3) <> 0);
Bytes_Read = 0;
DO WHILE (Bytes Read = 0); /*** BEGIN 3RD "DO-WHILE! *%%/
Bytes_Read = RQSSSREADSMOVE(T2_Conn,
@Receive_Buf.Check_Bytes(Already_Read),
1
asStatus);
Dword Var = DOUBLE(Bytes_Read);
IF (Status <> ESOK) THEN
DO; /*** BEGIN 2ND “IF-THEN" #***/
Continue = 0;
Dword_var = DOUBLE(Status);
CALL Movb(a('Status from 1-byte READSMOVE = '),3Err_Msg,31);

Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,3Err_Msg,80,3Status);
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CALL Setb(' ',2Err_Msg,78);
END; /*** END 2ND "IF-THEN" #%*%/
END; /*** END 3RD "DO-WHILE" ***/
IF (Receive Buf.Check_Bytes(Already_Read) <> 0) THEM
DO; /*** BEGIN 2ND “IF-THEN" ®**®/
Atready Read = O;
END; /*** END 2ND "1F-THENY %%/
ELSE
DO; /*** BEGIM 2ND “IF-VHEN® 2u%/
Already_Reed = Already_Read + Bytes_Read;
END; /*** END 2ND "'[F-THEN® *%*/
END; /*** END 2ND “"DO-WHILE" #***/
Already Read = 4;
Left_To_Read = 16;
DO WHILE (Already Read < 16);
Left_To_Read = Left_To_Read - Already_Read;
Bytes_Read = RQ$SSREADSMOVE(T2_Conn,
Receive_Buf.Check_Bytes(Already_Read),
Left_To_Read, /%%* SIZE OF BUFFER SENT 8Y "GET

.SIG“ ttt’
FStatus);
IF (Status <> ESOK) THEN
DO; /*** BEGIN 2ND ®1F-THEN" **®/
Stay_In_Loop = 0;
Dword_Var = DOUBLE(Status);
" CALL HMovb(a('Status from 14-byte READSMOVE = '),@Err_Msg,32);
Bytes_Written = RASSSWRITESMOVE(Lprt_Conn,3Err_Msg,80,aStatus);
CALL Setb(® ‘', aErr_Msg,78);
END; /**" END 2ND “IF-THEN! w**/
Already_Read = Already_Read + Bytes_Read;.
END; /*** END 2ND "DO-WHILE® ***/
CALL Check_Data;
Stay_In_Loop = 1;
DO WHILE (Stay_In_Loop = 1);
Already Read = 0;
Left_To_Read = 16;
Left_To_Read = Left_To_Read - Already_Read;
Bytes_Read = RQ$SSREADSMOVE(T2_Conn,
Receive_Buf.Check_Bytes(Already Read),
Left_To_Read, /*** SIZE OF BUFFER SENT BY “GET
.s[Gw ﬁiﬁ/
AStatus);
IF (Status <> E$SOK) THEM
DQ; /*** BEGIN 2ND "IF-THEN® #*w#/
Continue = 0;
Dword_Var = DOUBLE(Status);
CALL Movb(a('Status from f4-byte READSMOVE = '), dErr_Msg,32);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,@Err_Msg,80,3Status);
CALL Setb(' ',RErr_Msg,78);
END; /*** END 2ND "IF-THENY %%/
Already Read = Already_Read + Bytes_Read;
If (Receive_Buf.Check_Bytes(0) <> 0) OR
(Receive_Buf.Check_Bytes(1) <> 0) OR
(Receive _Buf.Check Bytes(2) <> 0) OR
(Receive_Buf.Check_Bytes(3) <> 0) THEN
DO; /*%¥ BEGIN 2ND-LEVEL “ELSEIF% w%%/
CALL Clear Buff;
CALL Movb(
@('Packet not in sync...some data will be lost. Packet received:'), AErr_Msg,62);
Bytes_Written = RQSSSWRITESMOVE(Lprt_Conn,dErr_Msg,80,aStatus);
CALL Setb(' ',dErr_Msg,78);
/*** NEXT 29 LINES ADDED TG DISPLAY BAD DATA READ FROM PORT "T{n www/
CALL Byte_Ascii(Receive Buf.Check_Bytes(0),aErr_Msg(0),4,a8Status);
CALL Movb(a('*'),dErr_Msg(4),1);
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1158 5 CALL Byte_Ascii(Receive Buf.Check_Bytes(1),3Err_Msg(5),4,3Status);
1159 5 CALL Movb(a('*'),3Err_Msg(9),1);
1160 5 CALL Byte_Ascii(Receive_Buf.Check_Bytes(2),aErr_Msg(10),4,35tatus);
1161 5 CALL Movb(a&('*'),aErr_Msg(14),1);
1162 5 CALL Byte_Ascii(Receive_Buf.Check_Bytes(3),3Err_Msg(15),4,aStatus);
1163 S CALL Movb(@('*'),RErr_Msg(19),1);
1164 5 CALL Byte_Ascii(Receive Buf.Check_Bytes(4),aErr_Msg(20),4,aStatus);
1165 S CALL Movb(a('*'),3Err_Msg(24),1);
1166 5 CALL Byte_Ascii(Receive_Buf,Check_Bytes(5),aErr_Msg(25),4,8Status);
1167 5 CALL Movb(a('*'),3Err_Msg(29),1);
1168 5 CALL Byte_Ascii(Receive_Buf.Check_Bytes(6),3Err_Msg(30),4,3status);
1169 5 CALL Movb(a('*!),aErr_Msg(34),1);
1170 5 CALL Byte_Ascii(Receive_Buf.Check Bytes(7),3Err_Msg(35),4,aStatus);
1171 S CALL Movb(a('*'),2Err_Msg(39),1);
1172 5 CALL Byte_Ascii(Receive_Buf.Check_Bytes(8),3Err_Msg(40),4,astatus);
173 5 CALL Movb(&(!™'),aErr_Msg(44),1);
1174 5 CALL Byte_Ascii(Receive_Buf.Check_Bytes(9),3Err_Msg(45),4,astatus);
M7 5 CALL Movb(@('*'),aErr_Msg(49),1);
1176 5 CALL Byte_Ascii(Receive_Buf.Check_Bytes(10),3Err_Msg(50),4,aStatus);
177 5 CALL Movb(@('*'),3Err_Msg(54),1);
1178 5 CALL Byte_Ascii(Receive_Buf.Check Bytes(11),3Err_Msg(S55),4,3Status);
1179 5 CALL Movb(a('*'),aErr_Msg(59),1);
1180 5 CALL Byte_Ascii(Receive_Buf.Check_Bytes(12),3Err_Msg(60),4,aStatus);
1181 5 CALL Movb(a('*'),aErr_Msg(64),1);
1182 5 CALL Byte_Ascii(Receive_Buf.Check_Bytes(13),aErr_Msg(65),4,dStatus);
1183 S Bytes Written = RQSSSWRITESMOVE(Lprt_Conn,dErr_Msg,80,aStatus);
118 5 Bytes_Written = RQSSSWRITESMOVE(T1_Conn,dErr_Msg,80,3Status);
1185 5 CALL Setb(" ',3Err_Msg,78);
118 5 END; /"** END 2ND-LEVEL M"ELSEIF® %%/
1187 4 ELSE
DO; /*** BEGIN 2ND VELSE" ***/

1188 5 CALL Check Data;
1189 S END; /*** END 2ND "ELSEM ***/
1190 4 h END; /*** END 2ND "DO-WHILEM ***/
1191 3 END; /*** END "“DO FOREVER™ & 1st M“IF-THEN" ***/
192 2 END Receive Data;

/tttt'i'kitt*tttqtttt*"i*i*'tﬁﬁ.ﬁi‘itﬁﬁ /

J/*** ===> BELOW 1S FOR TESTING ONLY ***/

Viriabakiele FERERRATRRRNRATRERTANS ialaiaie?’4
1193 1 DO WHILE 1;
1196 2 CALL Receive Data;
195 2 END; .
1196 1 END Prthit;

MODULE INFORMATION:

CODE AREA SIZE = 24414 92810
CONSTANT AREA SIZE = 064AH 16100
VARIABLE AREA SIZ2E = 53A3H 21411D
MAXIMUM STACK SIZE = 0022 340
2528 LINES READ

0 PROGRAM WARMINGS

0 PROGRAM ERRORS

DICTIONARY SUMMARY:
498KB MEMORY AVAILABLE
27KB MEMORY USED  (5%)

OKB DISK SPACE USED

END OF PL/M-86 COMPILATION
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What is claimed is:
1. A method for continuous pattern recognition of
broadcast segments, each of said segments having at
least one of an audio portion and a video portion, said
method comprising:
constructing a digital signature from a known sample
of a segment to be recongnized by digitally
parametizing said segment, selecting frames from
among random frame locations throughout said
parametized segment in accordance with a set of
predefined rules to form said signature, and asso-
ciating with said signature the locations of said
selected frames relative to a reference location;

storing said signature and said associated frame loca-
tions in a library of signatures, each signature in
said library being identified with a particular seg-
ment to be recognized,

monitoring a broadcast signal;

digitally parametizing said monitored signal; and

for each frame of said parametized monitored signal,

searching said library for signatures potentially
associated therewith and, using the frame location
information associated with said potentially associ-
ated stored signatures, comparing each of said po-
tentially associated stored signatures to the appro-
priate frames of said parametized monitored signal.

2. The method of claim 1 wherein each of said seg-
ments has at least a video portion and said signatures
"and parametized signals are derived from the video
portion of said segments and said monitored signal.

3. The method of claim 1 wherein each of said seg-
ments has an audio portion and a video portion and said
signatures and parametized signals are derived from
both the audio and video portions of said segments and
said monitored signals.

4. The method of claim 2 wherein said signatures and
said parametized signals are derived from the luminance
of said video portion.

5. The method of claim 4 wherein said signature and
said parametized signals each comprise a plurality of
digital words, each digital word of said signature and
said parametized signals being derived by comparing
the average luminances of selected areas of a frame of
said segment to the average luminance of at least one
reference area, each of said selected areas providing a
bit of said digital word.

6. The method of claim 5 wherein said selected areas
are asymmetrically spaced about the center of said
frame.

7. The method of claim 5 wherein said at least one
reference area is said entire frame.

8. The method of claim 5 wherein said at least one
reference area is, for each of said selected areas, a differ-
ent preselected area of said frame.

9. The method of claim 5 wherein said at least one
reference area is, for each of said selected areas, the
corresponding area of a previous frame.

10. The method of claim 5 wherein said at least one
reference area is, for each of said selected areas, a differ-
ent preselected area of a previous frame.

11. The method of claim 3 wherein said signatures
and said parametized signals are derived at least in part
from the frequency spectrum of said audio portion.

12. The method of claim 11 wherein said signature
and said parametized signals each comprise a plurality
of digital words, each digital word of said signatures
and said paramatized signals being derived by compar-
ing selected frequency bands of said audio portion to at
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least one reference band, each of said selected banas
providing a bit of said digital word.

13. The method of claim 1 further comprising reduc-
ing the amount of data on which said searching step s
performed.

14. The method of claim 13 wherein said data reauc-
tion step comprises associating a digital word represent-
ing a designated frame of each of said segments with the
signature of said segment, said association being nonex-
clusive, said searching step comprising, for each digital
word in said parametized monitored signal, searching
said library for any stored signature for which said
digital word represents said designated frame.

15. A method of continous pattern recognition of
broadacst segments, each of said segments having at
least one of an audio portion and a video portion, said
method comprising:

constructing a digital signature from a known sample

of a segment to be recognized by digitaily parame-
tizing said segment to form a string of digiuai
words, each of said words representing one frame
of said segment, identifying a word representing a
designated frame in said segment, the association
with said segment of the word representing said
designated frame being nonexclusive, selecting 21
plurality of additional frames from among random
frame locations throughout said segment in accor-
dance with a set of predefined rules, and storing in
a library of signatures the digital words represent-
ing said designated frame and said additional
frames along with information representing the
offsets of said additional frames relative to said
designated frame;

monitoring a broadcast signal:

digitally parametizing said monitored signal into 2

string of digital words; and

for each monitored digital word of said parametizea

monitored signal, searching said library for any
signature for which said word represents said des-
ignated frame, and comparing the additional woras
of any such signature with the words of said
parametized monitored signal at said offsets rela-
tive to said monitored digital word.

16. The method of claim 15 wherein each of saia
segments has at least a video portion and said signatures
and parametized signals are derived from the video
portion of said segments and said monitored signal.

17. The method of claim 15 wherein each of said
segments has an audio portion and a video portion ana
said signatures and parametized signals are derivea
from both the audio and video portions of said segments
and said monitored signals.

18. The method of claim 16 wherein said signatures
and said parametized signals are derived from the jumi-
nance of said video portion.

19. The method of claim 18 wherein each digial
word of said signature and said parametized signals is
derived by comparing the average luminances of se-
lected areas of a frame of said segment to the average
luminance of at least one reference area, each of said
selected areas providing a bit of said digital word.

20. The method of claim 19 wherein said seiectea
areas are asymmetrically spaced about the center of said
frame.

21. The method of claim 19 wherein said at least one
reference area is said entire frame.

22. The method of claim 19 wherein said at least one
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reference area is, for each of said selected areas, a differ-
ent preselected area of said frame.

23. The method of claim 19 wherein said at least one
reference area is, for each of said selected areas, the
corresponding area of a previous frame.

24. The method of claim 19 wherein said at least one
reference area is, for each of said selected areas, a differ-
ent preselected area of a previous frame.

25. The method of claim 17 wherein said signatures
and said parametized signals are derived at least in part
from the frequency spectrum of said audio portion.

26. The method of claim 25 wherein each digital
word of said signatures and said parametized signals are

derived by comparing selected frequency bands of said .

audio portion to at least one reference band, each of said
selected bands providing one bit of said digital word.

27. Apparatus for continuous pattern recognition of
broadcast segments, each of said segments having at
least one of an audio portion and a video portion, said
apparatus comprising:

means for constructing a digital signature from a

known sample of a segment to be recognized by
digitally parametizing said segments, selecting
frames from among random frame locations
throughout said parametized segment in accor-
dance with a set of predefined rules to form said
signature, and associating with said signature the
locations of said selected frames relative to a refer-
ence location;

means for storing a library of signatures and associ-

ated frame locations, each signature in said library
being identified with a particular segment to be
recognized;

means for monitoring a broadcast signal;

means for digitally parametizing said monitored sig-

nal; and

means for searching said libary for signatures poten-

tially associated with each frame of said parame-
tized monitored signal and, using the frame loca-
tion information associated with said potentially
associated stored signatures, for comparing each of
said potentially associated stored signatures to the
appropriate frames of said parametized monitored
signal.

28. The apparatus of claim 27 wherein each of said
segments has at least a video portion and said construct-
ing means operates on the video portion of said seg-
ment.

29. The apparatus of claim 27 wherein each of said
segments has an audio portion and a video portion and
said constructing means operates on both the audio and
video portions of said segment.

30. Apparatus for continuous pattern recognition of
broadcast segments, each of said segments haing at least
one of an audio portion and a video portion, said appa-
ratus comprising:

means for constructing a digital signature from a

known sample of a segment to be identified by
digitally parametizing said segment to form a string
of digital words, each of said words representing
one frame of said segment, identifying a word rep-
resenting a designated frame in said segment, the
association with said segment of the word repre-
senting said designated frame being nonexclusive,
selecting a plurality of additional frames from
among random frame locations throughout said
segment in accordance with a set of predefined

Page 114 of 118

10

20

25

30

35

40

45

55

60

190

rules, and storing in a library of signatures the
digital words representing said designated frame
and said additional frames along with the offsets of
said additional frames relative to said designated
frame;

means for monitoring a broadcast signal;

means for digitally parametizing said monitored sig-
nal; and

means for searching said library for any signature for
which any monitored digital word represents said
designated frame and comparing the additional
words of any such signature with the words of said
parametized monitored signal at said offsets rela-
tive to said monitored digital word.

31. The apparatus of claim 30 wherein each of said
segments has at least a video portion and said construct-
ing means operates on the video portion of said seg-
ment.

32. The apparatus of claim 30 wherein each of said
segments has an audio portion and a video portion and
said constructing means operates on both the audio and
video portions of said segment.

33. A system for continuous pattern recognition of
broadcast segments, each of said segments having at
least one of an audio portion and a video portion, said
system comprising:

means for constructing a digital signature from a
known sample of a segment to be recognized by
digitally parametizing said segments, selecting
frames from among random frame locations
throughout said parametized segment in accor-
dance with a set of predefined rules to form said
signature, and associating with said signature the
locations of said selected frames relative to a refer-
ence location;

means for storing a library of signatures and associ-
ated frame locations, each signature in said library
being identified with a particular segment to be
recognized;

means for monitoring a broadcast signal;

means for digitally parametizing said monitored sig-
nal;

means for searching said library for signatures poten-
tially associated with each frame of said parame-
tized monitored signal and, using the frame loca-
tion information associated with said potentially
associated stored signatures, for comparing each of
said potentially associated stored signatures to the
appropriate frames of said parametized monitored
signal;

means for detecting, in said monitored signal, the
occurrence of artifacts characteristic of potential
unknown segments to be recognized; and

means for classifying and identifying said potential
unknown segments.

34. The system of claim 33 further comprising:

a plurality of local sites, each of said sites located in a
different geographic region for monitoring broad-
cast signals in said region;

a central site; and

a communications network linking said central site
and said plurality of local sites; wherein:

each of said local sites maintains a local library of
segment signatures applicable to broadcast signals
in its geographic region, each of said local sites
having at least said storing means, said monitoring
means, said searching means, said comparing
means, and said detecting means;
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said central site has said constructing means and
maintains a global library containing all of the in-
formation in all of said local libraries; and

said classifying and identifying means comprises:

means at each of said local sites for generating com-
pressed audio and video information, a temporary
digital signature, and parametized monitored signal
information for a potential unknown segment not
found in the respective local library and for trans-
mitting at least said parametized monitored signal
information and said temporary digital signature
for a potential unknown segment via said commu-
nications network to said central site;

means at said central site for searching and compar-
ing signatures stored in said global library with said
transmitted parametized montiored signal informa-
tion;

means at said central site for grouping together like
potential unknown segments received by said cen-
tral site from said local sites and not found in said
global library;

means at said central site for requesting at least one of
said compressed audio and video information for at
least one of said grouped potential unknown seg-
ments and for allowing an operator to play back
said at least one of said audio and video information
to classify said segment and to instruct said con-
structing means to automatically construct a signa-
ture for said segment; and

means for adding said signature constructed by said
constructing means at said central site to said
global library and for transmitting it via said com-
munciations network to said local libraries.

35. The system of claim 34 wherein said grouping

means comprises:

means for comparing the temporary digital signatures
of other potential unknown segments to a parame-
tized potential unknown segment;

for all potential unknown segments matching a given
temporary digital signature, means for temporally
aligning the parametized monitored signal informa-
tion of said segments; and

means for constructing a best fit to said aligned
parametized monitored signal information.

36. The system of claim 34 further comprising means
for transmitting from each of said local sites to said
central site information concerning the occurrence of
broadcast segments and means at said central site for
logging said information.

37. The system of claim 36 further comprising means
at said local site for storing the temporary digital signa-
ture of a potential unknown segment and for logging the
occurrences of said potential unknown segment based
on said stored temporary signature, and means for trans-
mitting said log information to said central site after said
central site has identified said potential unknown seg-
ment.

38. For use in a system for continuous pattern recog-
nition of broadcast segments, each of said segments
having at least one of an audio portion and a video
portion, said system including:

a plurality of local sites, each of said sites located in a
different geographic region for monitioring broad-
cast signals in said region;

a central site; and

a communications network linking said central site
and said plurality of local sites;

each of said local sites maintaining a local library of
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segment signatures applicable to broadcast signais
in its geographic region and having at least means
for monitoring a broadcast signal, means :or
searching said local library for any signature poten-
tially associated with each frame of said parame-
tized monitored signal and for comparing said sig-
natures to said parametized monitored signal, ana
means for detecting, in said monitored signal, the
occurrence of artifacts characteristic of potential
unknown segments to be recognized; and

said central site maintaining a global library contain-

ing all of the information stored in all of said locai
libraries; the method of classifying and identifying
said potental unknown segments, said method com-
prising:

parametizing at one of said local sites said potential

unknown segment;
constructing at said local site a temporary digital
signature for said potential unknown segment:

generating at said local site compressed digitizea
audio and video information for said potential un-
known segment;

transmitting said parametized unknown segment and

said temporary digital signature, and, as deter-
mined by said central site at least one of said com-
pressed audio and video information from said
local site to said central site;

comparing the signatures in said global library to saia

parametized unknown segment to determine 1f said
unknown segment was previously received by an-
other of said local sites and if so replacing said
temporary signature at said local site with an ap-
propriate global signature;

grouping together like unknown segments received

from several local sites;

allowing an operator to play back said at least one ot

said compressed audio and video information :o
identify said unknown segments;

constructing a new global signature for said identifiea

segment;

transmitting said new global signature to those ot said

local sites for which it is appropriate.

39. The method of claim 38 wherein said grouping
step comprises:

comparing the temporary digital signatures of other

potential unknown segments to a parametized po-
tential unknown segment;

for all potential unknown segments matched by a

given temporary digital signature, temporaily
aligning the parametized signal information of said
segments; and

constructing a best fit to said aligned parametizea

signal information.

40. The method of claim 39 wherein said step of con-
structing a best fit comprises polling each bit position ot
such aligned parametized signal information and assign-
ing to the corresponding bit position of said best fit the
value of the majority of parametized segments in said bit
location.

41. The method of claim 38 further comprising con-
firming said new global signature by testing said new
global signature against each potential unknown seg-
ment in said group.

42. A method for continuous patern recognition of
broadcast segments, each of said sgements having at
least one of an audio portion and a video portion and
further having a first portion that 1s the same each ume
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the segment is broadcast and a second portion that may
differ each time the segment is broadcast, said method
comprising:
constructing a signature from a known sample of the
first portion of such a segment to be recognized;
recording additional data from known samples of said
second portion;
storing said signature and said additional data;
associating with said stored signature an indication of
the existence of said second portion;
monitoring a broadcast signal;
identifying the first portion of a broadcast segment in
said monitored broadcast signal with said signa-
ture; and
using said additional data to identify the second por-
tion of said broadcast segment.
43. The method of claim 42 wherein:
said step of recording additional data comprises con-
structing a second signature for said second por-
tion; and
said using step comprises identifying the second por-
tion of said broadcast segment with said second
signature.
44. The method of claim 42 wherein:
each of said segments has at least a video portion and
said step of recording additonal data comprises
recording at least one video frame of said second
portion; and
said using step comprises performing a direct com-
parision of said at least one video frame and at least
one video frame of said monitored broadcast sig-
nal. .
45. Apparatus for continuous pattern recognition of
broadcast segments, each of said segments having at
least one of an audio portion and a video portion, and
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having a first portion that is the same each time the
segment is broadcast and a second portion that may
differ each time the segment is broadcast, said apparatus
comprising:
means for construction a signature from a known
sample of the first portion of such a segment to be
recognized;
means for recording additional data from known
samples of said second portion;
means for storing said signature and said additional
data;
means for associating with said stored signature an
indication of the existence of said second portion;
means for monitoring a broadcst signal;
means for identifying the first portion of a broadcast
segment in said monitored broadcast signal with
said signature; and
means for using said additional data to identify the
second portion of said broadcast segment.
46. The apparatus of claim 45 wherein:
said recording means comprises means for construct-
ing a second signature for said second portion; and
said using means comprises means for identify the
second portion of said broadcast segment with said
second signature.
47. The apparatus of claim 45 wherein:
each of said segments has at least a video poriton and
said recording means comprises means for record-
ing at least one video frame of said second portion;
and
said using means comprises means for performing a
direct comparison of said at least one video frame
and at least one video frame of said monitored

broadcast signal.
* * * * *
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