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[57] ABSTRACT 

A method, apparatus and system are provided for rec­
ognizing broadcast segments, such as commercials, in 
real time by continuous pattern recognition without 
resorting to cues or codes in the broadcast signal. Each 
broadcast frame is parametized to yield a digital word 
and a signature is constructed for segments to be recog­
nized by selecting, in accordance with a set of prede­
fined rules, a number of words from among random 
locations throughout the segment and storing them 
along with offset information indicating their relative 
locations. As a broadcast signal is monitored, it is 
parametized in the same way and the library of signa­
tures is compared against each digital word and words 
offset therefrom by the stored offset amounts. A data 
reduction technique minimizes the number ofcompari­
sons required whiie still maintaining a large database. 

47 Qaims, 18 Drawing Sheets 

zz / CEKTl.'Al SIT£ 
, 

I.OCAI. 
2 '- 5/TE 2fa., NJ, ,....... 

WOltl<STA710N 

CENTRAL 

LOCAL 
MASS 

2 
LOCAL SITE. 

STORAGE 2G ,_ 
SIT£ 

t-24 t ~ 'IJ0RKSTATt0N 

2 
(OMAIVNICATIONS MAIN FRAM£ ,_ LOCAL CHA¥N£L.(S) CIJMMUN/CAT/ONS COMPI/TE:R I 

{23<>-,b 
i-- i-.- 26 

SITE / MEMORY I 
I 

I 

t 'zg I 
I 27 I 
I ' 
I SIGNATURE 

''OPliLKESSOR f-- WOlll<STATION 

Zf 
LOCAL -

,_ ,~z5 
SITE 26 

--



U.S. Patent Apr. 19, 1988 Sheet 1 of 18 4,739,398 

A/6 / 

  

Page 2 of 118



Page 3 of 118



4,739,398 Sheet 3 of 18 Apr. 19, 1988 U.S. Patent 

/V/ (2767/A 

  

  

    

  

  

  

  

  

    

  

  

  

  

  

  

  

Page 4 of 118



Page 5 of 118



Page 6 of 118



Page 7 of 118



Page 8 of 118



Page 9 of 118



Page 10 of 118



Page 11 of 118



Page 12 of 118



Page 13 of 118



Page 14 of 118



Page 15 of 118



4,739,398 Sheet 15 of 18 Apr. 19, 1988 U.S. Patent 

S/797 2/787/2)/ 
  

Page 16 of 118



4,739,398 Sheet 16 of 18 Apr. 19, 1988 U.S. Patent 
  

Page 17 of 118



4,739,398 Sheet 17 of 18 Apr. 19, 1988 U.S. Patent 

2757X777//7/7A/ 

M/ O 767/A 

  

  

  

  

  

Page 18 of 118



4,739,398 Sheet 18 of 18 Apr. 19, 1988 U.S. Patent 

Z 2 

  

Page 19 of 118



4,739,398 
1 

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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2 
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. 5A, 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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4. 
signal data. Each word of this data is assumed to be 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 received words. 
already in the buffer, are compared to the remaining 
signature words to determine whether or not chev 
match those remaining words of the signature. 

In order for the method to operate in real time. all 
library comparisons must be made in the time that a 
received word remains at the observation point. Be 
cause a television frame lasts 1/30 second, all comparl 
sons for a given received word must take place within 
1/30 second. If every segment signature in the librarv 
must be compared to the incoming frame signature data 
every 1/30 second, current computer speeds would 
allow comparison to only a few thousand library S1gna 
tures. This would place an upper limit on the number or 
segments whose signatures can be stored in the librarv 
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 commerclais each 
day. Moreover, as many as 40,000 different commer 
cials may be airing nationwide at any given time, and as 
many as 90,000 or more new commercials may be intro 
duced nationwide each year. Accordingly, it is desir 
able that the system of the invention be capable of com 
paring, in real time, incoming frame signature data to 
many tens of thousands of segment signatures represen 
tative of as many different commercials. 
The number of signatures that can be stored and 

searched within the real-time limitation of 1/30 second 
and, hence, the number of broadcast segments which 
can be monitored can be increased to several hundred 
thousand using a designated frame keyword lookup 
data reduction method. Using such a method, when a 
signature is constructed for a known segment, ne 
frame from the segment is chosen, using criteria to pe 
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 the 
keyword rather than from the first signature word. The 
keyword can be one of the signature data words, in 
which case the offset for that word is zero, or it can pe 
a ninth word. The keyword also need not temporativ 
precede all of the other signature words and often w111 
not. If 16-bit words are used, there can be 26, or 65,536, 
possible keywords. Signatures are thus stored in a 
lookup table with 65,536 keys. Each received word that 
reaches the observation point in the buffer is assumed to 
be a keyword. Using the lookup table, a small number of 
possible signatures associated with that keyword 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 to 
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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 0 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 l 
(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 In' (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 0 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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6 
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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S ) is 37. 

i = 0 

requiring 548 comparisons. Given the current state of 
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. I must 
be determined that a broadcast segment is being ce 
ceived. In some cases, new segments may be played into 
the system manually--e.g., where an advertiser or ad 
vertising agency supplies a Video tape of a new com 
mercial or commercials. In such a case, the operator and 
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, is 
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 only (i.e., 
to detect but not to recognize), the present invention 
relies on the presence in the broadcast signal of Signal 
artifacts characteristic of such potential unknown seg 
ments. These artifacts can include fades-to-black, audio 
power changes including silence ("audio fade-to 
black'), and the presence (but not the content) of pre 
encoded identification data appearing, e.g., in the vertl 
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 used 
as part of a decision-making process. For example, if 
two artifacts occur 30, 60 or 120 seconds apart near the 
hour or the half-hour, and no known segment was laen 
tified during the time between their occurrence, there is 
a high probability that a new and unknown segment of 
interest was present. On the other hand, if the Interval 
between signal artifacts is accounted for by identified 
segments, the artifacts are not used or otherwise reled 
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 or 
interest are the occurrence of two known segments 
separated by 30, 60 or 120 seconds, or some other inter 
val during which no known segments were identified, 
or the occurrence of one signal artifact separated in time 
from a known segment by such an interval. Once it is 
determined that a new and unknown segment of interest 
may be present, the parametized information derived 
from the unknown segment is saved along with audio 
and video information corresponding to the unknown 
segment. The signal artifacts that marked the unknown 
segment are not retained, nor 1s any record kept of what 
they were. 
The saved audio and video information is ultimate? V 

presented, in compressed form (as discussed below). :O 
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 Special 
requirements needed to prepare a signature for the seg 
ment. For instance, some national commercials include 
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 5 
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 10 
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 15 
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- 30 
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 35 
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- 55 

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- 65 
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 21a 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 23a, b 
from being burdened unnecessarily with the transmis 
sion of signature and other data (compressed audio and 
video) corresponding to locally unknown national seg 
InetS. 
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 160x120 pixels is sufficient, with an 
option at the request of an operator at central site 22 to 
capture 320x240 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 

O 

5 

20 

25 

30 

35 

40 

45 

50 

60 

65 

12 
video was sent) or video (if only audio was sent) data 
are also needed, the unknown data are again Stored until 
the missing information arrives, when the data are re 
queued. Similarly, the operator may determine that 
higher resolution video (320x240 pixels or more frames 
per second) is needed and the unknown data again are 
stored. In a case where high resolution video is re 
quested, if local site 21 always captures the high resolu 
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 to 
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, specify 
ing any special requirements for signature generation as 
discussed above. The operator may also determine that 
the information captured as a result of the signal art1 
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-second 
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, and 
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 global 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 all have been captured 
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 captured, 
be only 55 seconds in length because the segment was 
broadcast incompletely. Or, a member segment of 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 and an 
exclusive-NOR between all bits of the two segments is 
continually performed as the second segment is clocked 
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), align 
ment has been achieved. The aligned data then are used 
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 is at 
a low point. 
Once the parametized data for all segments within a 

group have been aligned, a best fit of both the trame 
signature data and the mask data is calculated by assign 
ing to each bit position the value of that bit position in 
the majority of segments. The signature coprocessor 25 
then generates a new global signature for the segment 
using the best fit parametized data. 

Page 25 of 118



4,739,398 
13 

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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14 
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 (R) II Bus 
Structure. Multibus (R) II is described in the Multibus (R) 
II Bus Architecture Databook (Intel Order No. 230893) 
and the Multibus (R) 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 (R) II systems. Each module also 
has an executive microcomputer board 91a, 91b 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 
earlier 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 all functions required to 

generate the raw data for the final correlation, or deter 
mination of a segment match. Executive microcom 
puter 91a accumulates the matches resulting from Kev 
signature comparisons done by correlation card 96, and 
then transmits the accumulated matches to control 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 (R) II 
public and private buses. SCP 101 is a programmable 
element which operates under command of executive 
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 as 
described below); 

2. Performing the actual bit-by-bit comparison of 
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 91a for final seg 
ment correlation. 

Control unit 104 of SCP 101 directs the operation of 
SCP 101. Control unit 104 includes memory which 
contains all microprogram instructions defining SCP 
operation. It also contains sufficient functionality to 
allow for the efficient sequencing of the required mucro 
instructions. Control unit operation is directed, at an 
upper level, by instructions generated by executive 
microcomputer 91a. 

Logic unit 105 performs all address and data manipu 
lations required to load both incoming and previously 
defined reference signatures into onboard buffers for 
comparison. Signature data is resident in externai, off 
board memory accessible by the private bus; logic unit 
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 91a. 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 in 
correct bits after comparison). 
The logic unit peripheral hardware module 106 is 

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

i. Programmable memories which contain constant 
data; 

2. Word swap hardware which allows information in 
internal logic unit registers to be positionally ex 
changed at high speed; and 

3. Hardware which counts the number of active puts 
in a preliminary signature comparison result, in 
preparation for testing against a predetermined 
threshold. 

Executive microcomputer 91a is a standard commer 
cial microcomputer card (e.g., Intel 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 
91b) audio capture card 98a, video capture card 98b, 
and associated circular buffer memories 99a, 99b. The 
audio and video capture cards are shown in more detail 
in FIGS. 11A and 11B, respectively. 
Audio and video capture cards 98a, 98b each can 

monitor up to eight broadcast channels (monitoring 
more channels requires multiple cards). Video card 98b 
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 98b, a conventional 1-of-8 multiplexer 110 
(implemented in this embodiment as a T-switch circuit 
design using CMOS 4.066 integrated circuits), selects 
one of the eight channels for capture. 
As shown in FIG. 11A, on audio card 98a, 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 113a con 
tains programs and memory workspace used by micro 
processor 113. 
As shown in FIG. 11B, on video card 98b, 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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18 
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, b (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 99b. 
The audio and video data are placed in circular buff 

ers 99a and 99b holding the most recent two minutes of 
data for that channel under the direction of control 
computer 81 and executive microcomputer 91b. 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 91a, 
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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20 
being displayed. Gray Scale data is returned to video 
format and smoothed before being passed througn (ne 
video digital-to-analog converter. 
An audio control card is also provided in the 3270 

AT. ADPCM circuits (e.g., NEC 7730) on the audio 
control card expand the data and output a serial bit 
stream for conversion to analog information to be 
played on the operator's headphones. 

Workstation 26 supports the identification process of 
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 in 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 to 
cause the audio and/or video portions of selected seg 
ments to be displayed or output. 
Host computer 27 is preferably an IBM mainframe of 

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

Host computer 27 uses the following commercialiv 
available software packages: 

1. Operating system-IBM MVS/XA; 
2. Communications software-IBM ACF/VTAM. 
NCP, NPAA; 

3. Telecommunications monitor-IBM CICS; and 
4. Database management system-Cullinet IDMS. 
Host 27 also commands the workstation 26, coproces 

sor 25 and, ultimately, local site 21. For example, it mav 
be determined that additional information is needed 
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 Varl 
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 23a, b 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, although, as 
stated above, the functions of that computer could 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 IBM 
3724 cluster controller 124 interfaces between device 
123 and workstations 26, allowing workstations 26 to 
communicate with host 27. Central-local site 21a is 
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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 
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 

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

; All rights reserved 

; 4X2THIS PROGRAM SAMPLES 4X2 ECCENTRICALLY PLACED 
; SOUARES. 
; OF THE FOUR SQUARES PLUS A 2 BYTE TIME VALUE. 
;SENT TO THE INTEL ON RECEIPT OF A CARRIAGE RETURN. 
A. 

WALUESSENT TO THE INTEL ARE O-2S5 FOR EAC 
DATA S 

10 

15 

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. 

raiserary arrery yiewery refryer rearrrrrrrrrry Art 

erythrerry retrary 111try terrrrrrrrrrrrrrrrrrry 

regrys three Arrierreyrreyreyerley Argyriteraryrrer arragrg 

; 11/04/85 MJDINITIAL ENTRY, ERASE UNUSED SUBROUTINES 
; 11/05/85 MO ASSEMBLES USING MICROSOFT 3.O ASSEMBLER 

RATHER THAN OLD IBM-MCROSOFT 1.0 . 
DORD BECOMES WORD. 

; 11/06785 MJDIMPLEMENT MACROS, GRAB FRAME AFTER LAST 
; DATA GATHERING RATHER THAN WAIT FOR 
; HANDSHAKE. 

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

11/21/8SMJDADD CODE TO COMPUTE FRAME SIGNATURES AND 
; NERF BITS. 

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

; REGISTER BASE CONSTANTS 
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FFOO REGBASE EUOFFOO 
6000 IMBASE EGU 6000H ; SEGMENT REG BASE 

O3F8 COMMBASEEQUO3F8H ; COMM PORT BASE ADDR 
e O3F COMSATEUCOMBASE { 05 

COMMDAAEUCOMBASE 

CO20 COMPR ECU2O 
002 SKPR EC2 

;REGISTER OFFSETS 

FFCO CSROEREGBASE + OOH 
FFO CSRECUREBASE+ O. 
FF02 UAEUREGBASE 4 02h 
FFO3 LUTDEQUREGBASE + O3H 
FF04 UMASKEREGBASE-- 04. 
FF05 FRSE EGREGBASE { 05 
FFO6 WBNREGREGBASE - 06h 

s 

irrigastrips 

; INTERRUP LOCATIONS 
8 

OOOO ABSOSEENA 

CO2 ORG 4 HARDWARE INTR #3 SS MAPPED 
To BM INTR #1 

CO2C VSYNCLABELORD ; NTR 4 DEFINED 

OO2C ABSOENDS 

; FLAG MACRO 
CHECKS SEAPORE SET BY INTERRUP ROUNE 
TO ELL HC FIELD AS BEEN REA 

FAGS MACRO 
LOCALM 

M1: MOVAX, FLAG 
ANDAL OFF 
JEM 

MOVFLAGO 
END 

d 0 3 8 A 8 8 8 A 8 8 A A 
8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

; 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 F NOT READY 

MOVDX, COMMDATA 
NALDX 
ENEM 

;MACRO XM ITRDY 
CHECKS AND AS FOR XM BUFFER TO EMPTY 
EATS DX, AL 
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XMITRDY MACRO 

OCALX1 
MOVDX, COMMSTAT 

X1: NALDX - 

AND AL, 00100000s 

ENOM 

MACRO SENO2 

SEND2 MACRO TDATA 
LOCATDATA 
XMITROY 

MOVAX, TDATA TRANSMIT BUFFER EMPTY 
MOV DX, COMMDATA 
OUTDX, AL FIRST BYTE TRANSMITTED 

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

o p O o e e s s a so o so o e o e s is 
A fif f l f f 

4,739,398 

e O U 
FF 

O a a a 

SENDS A 

: EATS AX,DX 
SEND1 MACRO TDATA 
LOCATDAA 
XMITROY 
MOV DX, COMMDATA 
MOVAX, TDATA 
OUTDX, AL 
EOM 

strett the try the errariety 
w 

; MACRO FUNCTION - PARAMETERS ARE: 
P QUADRANT NUMBER 

P2X START ADDRESS O-255 
P3Y START ADDRESS O-255 

; MACRO SEND1 

P4RESULT DESTINATION 1 WoRD IN ENGTH 

; THIS ROUTINE ACCESSES EVERY OTHER PIXEL OF EVERY OTHER LINE 
; FOR 2 LINES AND 4 PIXELS HORIZONTALLY; THERE ARE THEREFORE 
;4x2=8 PIXELS SAMPLED. THE SAMPLE VALUES ARE FROM 0-255 AND 
; SUMMED IN BP THEN TRANSFERRED TO P4. 
o (2 BYTES IN LENGTH 

FUNCION MACRO P1, P2, P3, P4 
LOCAL FUNC4, L1 

;SELECT GUADRANT 00 IS FIRST QUAD 
; 01 IS SECOND UPPER RIGHT 
; 11 IS THIRD LOWER RIGHT 
; 10 IS FOURTH LOWER LEFT 

MOVDX, FRMSEL 
INALDX 
AND AL, 111111008 
OR ALP1 
OUTDX, AL 

P4 MUST BE ORD 

UPPER LEFT 

26 
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CATHER PIXELS AND sun THE 
MOW BP, OOOOH;ZERO ACCUMULATION REG 
MOVAH, OOH ; ZERO AK 

MOVDx,4 ; SET LINE LOOP To 4 TIMES 
; (2 ACTIVE) 

MOVBXP3 SET Y COORDINATE 
L: MOf SIP2 ; SET X COORD NATE 
MOVCx,8; SET PIX LOOP TO 8 TIMES 

; (4 ACTIVE) 

FUNC4: MOVAL, ES: (SI+BX); GET PIXEL DATA 

ADDBPAX ; SUM TO ACCUM REG 

NCS 
1 NCS ; INCREMENT PIX ADDR TWICE 
DECCX ; DECREMENT CX ONCE 
LOOPFUNC4 ; LOOP THROUGH 16 PIXELS (8 

; ACTIVE) 

1 NC8H ; INCREMENT LINE ADDR TWICE 
dECOX 
DECDx DECREMENT LINE LOOP COUNTER TWICE 

JNZL.1 ; LOOP BACK IF NOT DONE 
MOV P4, BP 
MOVCL,3 
SHRP4, C. 
ENOM ; BACK TO CALLER 

; ERAW MACROTHIS MACRO DISPLAYS THE LOCATION OF THE 
; SAMPLING AREAS AS BOXES ON THE SCREEN 
o 

DRAW MACRO K1, K2, KS 
LOCA, E1, E2, E3, E4 

; K S QUADRANT 
; K2 IS ) 
; K3 is Y 

;SELECT GUADRANT 00 IS FIRST QUADUPPER LEFT 
O1 S SECOND UPPER RIGHT 
11 IS HRd LOWER REGHT 

; 10 IS FOURTH LOWER LEFT 
MOVDX, FRMSEL 
INAL DX 
AND AL, 111111008 
OR ALK1 
OUTDX, AL 

; OUTPUT FIRST HORIZONTAL LINE 

MOVAL OFFH ; SET DATA 

MOVBX, K3 ; SET Y COORDINATE 
MOW S1, K2 SET X COORD NATE 
MOVCX,8; SET PIX LOOP TO 8 TMES 

E: MOW ES: (SI+BX), AL; WRITE LINE 
INCS 
LOOPE LOOP THROUGH 8 PIXELS 
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WRE SECONO HORIZONAL LINE 

OW SI, K2 SET X COORD NATE 
MOVCX, 8 SET Pix LOOP TO 8 TIMES 
ADDBX, 0400H 

p 

E2 OW ES: SI+6X), AL; WRITE LINE 
NCS 

LOOPE2 ; LOOP THROUGH 8 PIXELS 

RTE FIRS WERICAL LINE 

MoVBx,3;SET Y COORDINATE 
MOW SI, K2 SET X COORDINATE 
MOVCX4 SET PIX LOOP TO 4 TIMES 

E3 OW ES: (SI+BX), AL; WRITE LINE 
NCBH 
Loop.3 ; LOOP THROUGH 4 PIXELS 

RTE SECOND VERICAL LINE 

Movex, K3 SET Y COORDINATE 
MOVCX4 SET PIX LOOP TO 4 TIMES 
ADD SI,8 

E4: MOV ES: (SI+BX), AL; WRITE LINE 
NCB 

LOOPE4 ; LOOP THROUGH 4 PIXELS 

ENDM ; BACK TO CALLER 
irrestreeteer erase argery aggrassagesters 

; GRAB MACRO 
; TELL FRAME GRAB8ER TO CAPTURE A FRAME 
ad 

GRA3 MACRO 

Movox, CSRO 
INALDX READ CSRO PORT 
ORAL, 001000008; SET ACOMODE 1 BIT 
ANDAL, 111011116; CLEAR ACGMODEO BIT 
OUTDX, AL ; OUTPUT SINGLE FRAME CAP. COMM. 
ENOM 
rrrrrrrrrrrrrrrrresterester get triggest irregg 

; ASSEMBLER OVERHEAD 

PGROUP GROUPCSEG CODE GROUP is PGROUP 
DGROUP GROUPDAREA, STACK 

OOOO STACK SEMENTSTACK 
0000 0400 D80400H DUP(?); ALLOCATE 1024 BYTE STACK 

04.00 SACK ENDS 

OOOO DAREA SEGENT ORD Pusic 

referrestry reregrega:gray. 

DATA, MESSAGES, BUFFERS GO HERE 
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0000 01 TIMARK DWOH DUP(?); DEFINE TIME MARK LOCATION IN MEMR 
2?? 

O002 01 TIMSAv DWO1H DUP(?); DEFINE SAVE MARK LOCATION IN MEMR 

O004 O1 ( FLAG DWO1H DUP(?); SEMAPHORE BETWEEN INTERRUPT ROUTINE 

f AND BASE PROGRAM 

OOO6 O1 ( LOC1 doh DUPC?) 

O008 0 ( LOC2 DWOH DUPC?) 

OOOA 0 ocs do1 JPcy 

OOOC O1 OC4 DWO1 DUPC?) 
p??? 

OOOE 01 ( TEMP DWOH DUP (2) 
77 

OOO DAREA ENDS 

0000 CSEG SEGMENT WORD PUBLIC; CSEG WORD ALIGNED 
; AND PUBLIC FOR OTHER MODULES 

arrierreyr harrrrrrrrrrrrrrrrregregardley area reargreyer 

CODE STARTS HERE (DOS RELATED) 

OOOO START PROCFAR SETS UP FOR RETURN LATER 

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

0000 BC 0400 MOVSP,0400H; LOAD STACK POINTER 
OOO3 88 - - - - R MOVAXSTACK 
O006 8E DO MOVSS, AX ; LOAD STACK SEGMENT 
O008 1. PUSHDS ; SAVE DATA SEGMENT ON STACK 
O009 33 CO XORAXAX ;ZERO Ax 
OOOB 50 PUSHAX ; PUSH ZERO ON STACK 

; DOS RETURN ADDRESS ON STACK 

000C B8 - - - - R MOVAX, DGROUP 
OOOF 8E D8 MOVDS, AX ; LOADS DGROUP INTO DS 

**rewriterriwetterester were awarenewestees raweeweeseaweeae 
errett ?tretter first starters registragrasters draggreggart 

; APPLICATION CODE STARTS HERE 

O011 PCV: 
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FUNCTION OOOOOOOOB,x SQ1, YSQ1, LOC1 
BA FiOS 
EC 
24 FC 
OC OO 
EE 
B.D. O. 
B& O 
BA OOOC 
BB 4000 
BE 080 
g9 O8 

26s 8A 
OS E8 
46 
46 
49 

FE 7 
FE C7 

75 E8 
89 2E OO6 R 
B 3 
D3 2E 0006 R 
SENOOC 

EC 

24 20 
74 FB 

At 0006 R 
EE 

4. MOVDX, FRMSEL 
+ INALDX 
- AND AL, 111111008 
+ OR ALOOOOOOOOB 
4 OUTOX, AL 

OW BP,0000;ZERO ACCUMULATION REG 
OWAH, OOH ZERO AH 

MOVOX, 4 ; SET LINE LOOP TO 4 TIMES 
MOVBX,Y SQ. ;SET Y COORDINATE 

+0022. Mow Six Sai ; SET X COORDINATE 
MOVCX,8 SET PIX Loop TO 8 TIMES 

+??0021: MOVAL, ES: (SI+BX); GET PIXE DATA 
+ ADDBPAX SUM TO ACCUM REG 

NCS 

+ 1 NCSI INCREMENT PIX ADDR TWCE 
+ DECCX DECREMENT CX ONCE 

LOOP 0021 ; LOOP THROUGH 16 PIXELS (8 
4 NC8 
4. INCBH INCREMENT LINE ADDR TWICE 
- ECOX 

+ DECDX DECREMENT LINE LOOP COUNTER TWICE 
+ JNZ??0022 LOOP BACK IF NOT DONE 
+ MOY LOC1, BP 
+ MOVC,3 
e SHRLOC1, Cl 

4. MOVDx,CoMMSTAT 
+??OG24: INALDX 
+ AND AL, 00100000B 

20024 

MOV DX, COMMDATA 
+ MOVAX, LOC1 
+ OUTDX, AL 

FUNCTION 00000001B, XSQ2, YSO2, LOC2 
BA FFOS 
EC 
24 FC 

EE 
BD COO 
B4 00 
BA 0004 
BB 8000 
BE OOAO 
B9 0008 
26s 8A OO 

46 
46 
49 

FE C7 

89 2E 0008 R 
B 03 
DS 2E 0008 R 
SENDOC2 
BA OFD 
EC 

4. MOVDX, FRMSEL 
+ NALDX 
+ AND AL, 111111008 
e OR AL 00000008 

OTDXAL 
CW BP, 0000H; ZERO ACCUMULATION REG 
MOVAHOOH ZERO AH 

MOVOX, 4 ; SET LINE LOOP TO 4 Ti MES 
MOWBX,YSO2; SET Y COORD NATE 

+??0026 low SI, XSG2 ; SET X COORDINATE 
+ MOVCX,8; SET PIX LOOP To 8 TIMES 
t??0025: MOVA, ES: ISI+8X); GET PIXEL, DATA 
+ ADDBPAX SUM TO ACCUM REG 
4 NCS 

+ 1 NCS INCREMENT PIX ADDR TWICE 
+ DECCX ; DECREMENT CX ONCE 

LOOP720025; Loop THROUGH 16 PXELs (8 
CB 

INCBH INCREMENT LINE ADDR TWICE 
DEO 

DECDX beCREMENT LINE LOOP COUNTER TWCE 
JNZ70026 ; LOOP BACK IF NOT DONE 
MOV LOC2, 8P 
MOVC,3 

+ SHROC2, CL 

e MOVOX, COMMSTAT 
+??0028: INA, DX 

44 
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OSBF 
O3CO 
O3C2 
OSC 
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B1 03 4. MOVCl3 
D3 2E OOOc R + SHRLOC4, Cl 

GRAB ; GET NEXT FRAME 
BA FF00 + MOVDX, CSR0 
EC + NALDX READ CSR0 PORT 
OC 20 ORAL, OO1OOOOOB; SET ACGMODE 1 BIT 
24 EF + ANDA, 101118; CLEAR ACGMODEO BIT 
EE + OUTDXAL OUTPUT SINGLE FRAME CAP. COMM. 
SENDOC4 

3A 3F + MOVOX, COMMSTAT 
EC +??0030. NALDx 
24, 20 + AND ALOOOOOOOB 
74 F8 - 20030 
BA F8 4. MOV DX, COMMDATA 
A 000CR + MOVAX, LOC4 
EE + OUTDXAL 

; SEND TIME DATA 
SEND2 MSAW 

OSD4 BA OFD + MOVDX, COMMSTAT 
37 EC . t??0032: NALDX 
O3D8 24, 20 + AND AL 001000008 
OSDA 7 FB - 20032 
OSOC A1 0002 R * MOVAX, TIMSAVTRANST BUFFER EMPTY 
O3DF A OSF8 + Oy X, COMMDATA 
OSE2 EE + OUTDX, AL FIRST BYTE TRANSMITTED 
SES BA O3FD + MOVDX, COMMSTAT 

OSE6 EC +??0033; INALDX 
O37 24, 20 4- AND AL 001000008 
O39 7A, FB 4 2033 

O3Es A 0002 R 4. MOVAX, TMSAV; TRANSMIT BUFFER EMPTY 
03EE 8A ca. + MOWALAH 
O3FO BA OF8 + MOV DX, COMMDATA 
OSFS E. * OUTDX, AL; SECOND BYTE TRANSMITTED 

; WAIT UNTIL NEXT FRAME 
FLAGS 

OSF4. A 004 R +??OO34: MOVAX, FLAG 
O3F7 24 FF - ANDAL OFFH 
O3F9 74 F9 OO34 
OSFB C 06 0004, ROOOO MOVFLAGO 

; WAIT FOR INTEL TO REQUEST DATA 
DATAROY 

040 BA O3F + MOVDX, COMMSTAT ; INT STATUS REG ADDR 
04.04 EC 4-DAAROY INAL, DX GE STATUS 
O405 24 O1 + ANDAL, 00000001B ; MASK DATA ROY 
04.07 74 FB + JZDATARDY JUMP F NOT READY 
O409 BA OF8 MOVDX, COMMDATA 
040C EC + INALDX 

04.0D E9 O2AF R JMPPCV1; REPEAT LOOP AND GATHER DATA 

registerstretressees aggregardessee gregas's 

; SUBROUTINES START HERE 

040 SUBS PROCNEAR 
as c s 8 & 8 & a 8 to 

at F 

A. 

0. 
0.43 
046 
O49 
O41A 
04 

SUBROUTINE 

BB OOOO 
B8 0000 
BA F4 

EE OUT 
88 FO 
26 88 OO 

O CEAR MAGE MEMORY O O 

CLEAR: MOVEX, O 
MOVAX, O 
MOVDX, LUTMASK 

DX, A. 
MOVSIAX 

MOVES: (SI+8X), AL; SET ANY LOCATION IN MEMORY TO O 

48 
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; SET UP CSRO TO CLEAR MEMORY 

OAF A FFOO MOVDx,CSRO 
O422 BO 3 
O424 EE 

MOVAL, 000110118 
OUT DX, AL 

; CHECK FOR COMPLETION 
0425 EC AFG: INALDX 

24, 30 
O428 75 FB 
042A 

O428 
042C 

O42D 
O430 
0.432 
043 
04:34 

O435 

SO 
52 

ANDAL, 001100008 
NEAFG 

RET 

sysgeger preser 

PCVISION BOARD NALZE 

N. PSAX 
PUSHDX ; SAVE REGS 

BA FFO MOVDx,CSR1 
80 
EE 
SA 
58 

OO MoVALOOOOOOOO8; INIT LUTO 
OUTDx,AL ; OUTPUT CSR1 PORT 
POPDX 

POPAx RESTORE REGS 

RET ; BACK TO CALLER 

segreestreet 

LUTO INITIALIZE (1 To 1 MAP) ON EVEN ADDRESSES, 255 on ODD. 

04:36 
0437 
C438 

: 044 

0443 
04.46 
O447 
O449 

044A 

O458 
O453 
O4SE 
046 
0463 

048. 
O467 

so 
51 
52 

BA 

88 
EF 

BA 

EC 
24 
EE 

BO 

BA 

EE 

BA 

EE 
FE 

E2 

As WHE SUARES to 8 RTE O SPLAY 
SAMPLNG REGIONS 

U: PUSHAX 
PUSHCX 

PUSHDX ; SAVE REGS 

FF04 MOV DX, LUTMASK 
OOOO OW AX,000000008 

CUTDXAX 

OOO MOVCx, 0100H; INIT LOOP COUNTER 

OO 

INAL, DX ; INPUTCSR1 PORT 
ANDAL, 100111118; MASK LUTO ACTIVE 

OUTDX, AL ; OUTPUT LUTO ACTIVE 

MOVAL, OOH ; NIT AL WITH ZERO 

4,739,398 

FF02 ILUT1: MOVDX, LUTA ; INIT LUT ADDRESS PORT 

FFOS 

CO 
F4 

OUTDX, AL CUTPUT LUT O ADDRESS 

OUTDXAL ; OUTPUT LUTODATA 
INCA 
LOOPT 

IF MSB = 1 HE MAKE EVERY THING he 
B9 0080 MOVCX,80H 
B8 OOOO MOVAX, O 
A FFO2 
FE 
EE 

CO INCA 

OUTDXAL 

A3 OOOE R Movt EMP, Ax 
8A FF03 MOMDX, LUTD ; OUT DATA 

MOVDX, LUTD ; NIT LUT DATA PORT 

ILUT2: MOVDX, LUTA ; SET ADDRESS 

SO 
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046A BO FF MOVAL OFFH 
046C EE OUTDXAL 
O46D A1 OOOE R MOVAX, TEMP 

O470 FE CO INCAL ; INCREMENT ADDR AND DATA VALUE 
0472 E2 EA LOOPLUT2 ; LOOP BACK 256 TIMES 

;MASK LOWER BIT PLANE 
0474 BA FF04 MOV DX, LUTMASK 
0477 88 OOO MOW AX,000000018 
047A EF OUTDXAX 
047B 5A POPDX 
047c 59 POPCX 

O47D 58 POPAX ; RESTORE REGS 

047E C3 RET ; BACK TO CALLER 

Arry Aireyergregaragrgy 

Arwarra regree grget grrrrrrri. 

;VIDEO FIELD INTERRUPT HANDLER 

047F 50 NTR PUSHAx 

O480 52 PUSHDX ; SAVE REGS 
O48 E PUSHOS 

0482 88 - - - - R MOVAX, DGROUP 
0485 8E D8 MOVDS,AX ; LOAD OUR DS 

SET SEMAPORE ACCORDING TO FIELD 

0487 BA FFO MOV DX, CSR1 
048A ED INAX,DX 
0488 24 O1 AND AL, OOOOOOO1B 
048D A3 0004 R MOVFLAG, AX 

0490 FF 06 OOOO R INCT MARK ; NCR TIME MARK COUNTER MEMR Loc 

0494 BA FFOs MOVDX, V8 i INTR 
0.497 EE OUTDX, AL ; OUTPUT GARBAGE TO CLEAR PCV NTR 

0498 80 20 MOVAL,2OH 
049A E6 20 OUTCOMPRTAL; OUTPUT END OF INTR TO 8259 

O49C 1 F POPS 
049 SA POPDX 

C49E 58 POPAX ; RESTORE REGS 

O49F CF IRET ; BACK TO INTERRUPTED ROUTINE 

O4AO SUBS ENDP ; ENDS NEAR CALL PROCEDURE 

garrays garrierrarara arrarr arrrrrarietyerrarietterstarterers 

;APPLICATION CODE ENDS HERE 

04AO START ENDP ; ENDS FAR CALL PROCEDURE 
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O4AO CSEG ENDS END CODE SEGMENT 

arragrariagaraguerreregregar wirrrrrrrrestery first arrier regreer 

; CODE ENDS HERE 
A. 

END START END EVERYTHING 

Macros: 

N a me length 

DATARDY. . . . . . . . . . . . .0006 
DRAW . . . . . . . . . . . . . .0024 
FLAGS. . . . . . . . . . . . . .0002 
FUNCTION . . . . . . . . . . . . OO1C 
GRAB . . . . . . . . A A O OOO6 

SEND. . . . . . . . . . . . . . 0002 
SEND2. . . . . . . . . . . . . . O007 
XMTRDY. . . . . . . . . . . . .0002 

Segments and Groups: 

N a m e SizeAlignCombinecass 

ABSO . . . . . . . . . . . . . .002CAT 0000 
OGROUP . . . . . . . . . . . . . GROUP 

DAREA . . . . . . . . . . . . . .001 OORD PUBLC 
STACK. . . . . . . . . . . . . . 0400PARA STACK 

PGROUP . . . . . . . . . . . . . GROUP 
CSEG . . . . . . . . . . . . . .04AOWORD PUBLIC 

Symbols: 

N a m e TypeValueAttr 

AfG. . . . . . . . . av s NEAR 0425CSEG 

CLEAR. . . . . . . . . . . . . . NEAR 0410CSEG 
COMMBASE . . . . . . . . . . . . NumberO3F8 
COMMDATA . . . . . . . . . . . . Alias COMBASE 
COMMSTAT . . . . . . . . . . . . NumberOSFO 
CSRO . . . . . . . . . . . . . NumberFFOO 
CSR . . . . . . . . . . . . . . Number FFO 
DATAROY . . . . . a a e s L NEAR 0404CSEG 

FLAG . . . . . . . . . . . . . . L WORD 0004dAREAGlobal 
FRMSE. . . . . . . . . . . . . . NumberFFOS 
COMPRT. . . . . . . . . . . . .NurnberOO20 

IlluT . . . . . . . . . . . . . . L NEAR 0436CSEG 
ILUT1 . . . . . . . . . . . . . . L NEAR 044CCSEG 
LUT2. . . . . . . . . . . . . . NEAR 045ECSEG 
IMBASE . . . . . . . . . . . . . Number&O00 
IMSKPR. . . . . NumberO21 
INIT . . . . . . . . . . . . . . NEAR 042BCSEG 
INTR . . . . . . . . . . . . . . NEAR 047FCSEG 
LOC1 . . . . . . . a e s u L WORD 0006OAREA 

LOC2 . . . . . . . a a WORD O008DAREA 

LOC5 . . . . . . . . . . . . . . WORD OOOADAREA 
LOC4 . . . . . . . . . . . . . . ORD 000CDAREA 
LUTA . . . . . . . . . . . . . . NurnberFFO2 
LUTD . . . . . . . . . . . . . . NumberFFO3 
LUTMASK. . . . . . . . . . . . . NumberFF04 
PCV. . . . . . . . . . . . . . . NEAR 001CSEGGloba 
PCV . . . . . . . . . . . . . . L NEAR 02AFCSEGGlobal 
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REGBASE. . . . . . . . . . . . . Number FF00 

START. . . . . . . . . . . . . . F PROCOOOOCSEGGlobal Length =04AO 
SUBS . . . . . . . . . . . . . . N PROCO410CSEGLength 20090 
TEMP . . . . . . . . W 4 0 to b ORD OOOEDAREA 

TIMARK . . . . . . . . . . . . . ORD 0000dARAGlobal 
MSAW . . . . . . . . . . . . . WORD 0002d AREAGlobal 

WBI INTR. . . . . . . . . . . . . Munoerff06 

WSYNC. . . . . . . . . . . . . . ORD 002CABSO 

XSQi. . . . . . . . . . . . . . Number 0080 
X-Sa2. . . . . . . . . . . . . . Number0040 
X-S05. . . . . . . . . . . . . . Nus?berOO20 
X-S04. . . . . . . . . . . . . . NumberOO40 
YSO. . . . . . . . . . . . . . Nurnberd,000 
Y SO2 . . . . . . . . . . . . . Number8000 
Y-SO3. . . . . . . . . . . . . . Number2000 
Y-SQ4. . . . . . . . . . . . . . Number 8000 
220000 . . . . . . . a u a e NEAR 00SDCSEG 

??000 . . . . . . . . . . . . . NEAR 006DCSEG 
??0002 . . . . . . . a as NEAR 007CCSEG 

??0003 . . . . . . . . . . . . . . NEAR 008CCSEG 
??0004 . . . . . . . . . . . . . . .NEAR OOA7CSEG 
20005 . . . . . . . . . . . . . . NEAR 0087CSEG 

??0006 . . . . . . . . . . . . . EAR 00C&CSEG 
??007 . . . . . . . . . . . . . . AAR 0006CSEG 
??0008 . . . . . . . . . . . . . EAR OOFCSSG 
20009 . . . . . . . e L NEAR 00 CSEG 
2?000A . . . . . . . o NEAR 010CSEG 

2?0008 . . . . . . . NEAR 0120CSEG 
??000C . . . . . . . . . . . . . .NEAR 015BCSEG 
??000D . . . . . . . up v P. P G A NEAR 014.8CSEG 

??000E . . . . . . . . . . . . . L NEAR OSACSEG 
??00OF . . . . . . . . . . . . . NEAR 06ACSEG 
??000 . . . . . . . . . . . . . .NEAR 018SCSEG 
??001 . . . . . . . . . . . . . NEAR 09SCSEG 
??0012 . . . . . . . . . . . . . .NEAR OtA4CSEG 
??0013 . . . . . . . . . . . . . NEAR 0134CSEG 
2?0014 . . . . . . . . . . . . . NEAR OCFCSEG 
??005 . . . . . . . . . . . . . L NEAR ODFCSEG 
??006 . . . . . . . . . . . . . .NEAR OEECSEG 
??007 . . . . . . . . . NEAR OFECSEs 
??008 . . . . . . . . . . . . . . EAR O29CSEG 

??0019 . . . . . . . . . . . . . L NEAR 0229CSEG 
??001A . . . . . . . . . . . . . NEAR 028CSEG 
??001 B . . . . . . . . . . . . . NEAR 0248CSEG 
??00C . . . . . . . . . . . . . NEAR 0263CSEG 
??001D . . . . . . . . . . . . . NEAR 0275CSEG 
??00E . . . . . . . . . . . . . NEAR 0282CSEG 
??00F . . . . . . . . . . . . . .NEAR 0292CSEG 
??002O . . . . . . . . . . . . . NEAR 02A2CSEG 
??002 . . . . . . . . . . . . . . .NEAR O2DCSEG 
??0022 . . . . . . . . . . . . . NEAR 02CBCSEG 
??0024 . . . . . . . . . . . . . NEAR 02FOCSEG 
??0025 . . . . . . . . . . . . . NEAR 036CSEG 
??002é . . . . . . . . . . . . . .NEAR O30CSEG 
20028 . . . . . . . NEAR O335CSEG 

??0029 . . . . . . . . . . . . . NEAR 0358CSEG 
??002A . . . . . . . . . . . . . NEAR 0355CSEG 
??002C . . . . . . . . . . . . . . NEAR 037ACSEG 
??002D . . . . . . . . . . . . . NEAR 03AOCSEG 
??002E . . . . . . . . . . . . . NEAR OS9ACSEG 
??005.0 . . . . . . . . . . . . . NEAR OSC3CSEG 
??0032 . . . . . . . . . . . . . NEAR O3D7CSEG 
??0033 . . . . . a NEAR 03E&CSEG 

??0034 . . . . . . . . . . . . . NEAR OSF4CSEG 
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Appendix B 

PL/M-86 COMPILER 

iRMX 86 PL/M-86 W2.3 COMPILATION OF MODULE GETSIG 

9 l86 Selling Areas - 
Marketing, Inc. 
Unpublished work - 
All rights reserved 
1 gets ig: DO; 

2 1 DECLARE DCL LITERALLY DECLARE', 
LIT LITERALLY LITERALLY, 
PROC LIT PROCEDURE", 
EXT LIT EXTERNAL, 
FOREVER LIT WHILE 1, 
TRUE LIT 1, 
FALSE LIT O'; 

/wwwaraweahawww.www.wtastarretta area artwater wresternatawritteretary 

SNOLS 
SINCLUDE( : HOME: bytesig. inc) 

37 s DC 

delta err LIT 1, 
database size LIT '64, 
num samples LIT 8, 
num elements LIT '4', 
element size LIT 1, 
num sample elements LIT 32, 

al num frames LIT 2048; 

138 DC 

se num_ads WORD, 

sseeetse 
signature tkn 
signature (database size) 
sample(num samples) 
count(num samples) 
rangecnum samples) 
time(num samples) 
tag 

frame 1 buff (num frames) 
frame 2 buff (num frames) 
get frame 1 buff 
sample(num elements) 
time 

zero frame 1 index 
oid frame 1 index 
detta frame 1 index 
end frame 1 index 
frame 1 mask (num frames) 
frame 2 mask(num frames) 
get frame 2 buff 
sample(num elements) 
time 

zero frame 2 index 
old frame 2-index 
delta frame 2 index 
end frame 2 index 

TOKEN PUBLIC, 
STRUCTURE ( 

BYTE, 
BYTE, 
BYTE, . 
WORD, 
DWORD ), 

BYTE PUBLIC, 
BYTE PUBLIC, 
STRUCTURE ( 

BYTE, 
WORD ) PUBLIC, 
WORD, 
WORD, 
WORD, 
WORD, 
BYTE PUBLIC, 
BYTE PUBLIC, 
STRUCTURE ( 
BYTE, 
WORD ) PUBLIC, 
WORD, 
WORD, 
WORD, 
WORD; 

Page 48 of 118



39 

140 

4. 

142 

43 

se 

59 
DCL 

old x handler 
x offset 
x base 
x mode 

new x_handler 
x_offset 
x base 
x mode 

DC 

terminal param 
number param 
number used 
connection flags 
termina flags 
in baud rate 
Outbaud rate 
scrottlines 

DCL 

num elements mask(8) 
(Oi H, O3H, O7H, OFH, FH,3FH, 7FH, OFFH); 

DCL 

num bits set (256) 
02, C3, 04, /* OO, O, 

O, , , 
10, 11, 2, 
1, 2, 2, 

20, 21, 22, 
1, 2, 2, 

/* 30, 3, 32, 
2, 3, 5, 

40, 4, 42, 
1, 2, 2, 

50, 51, 52, 
2, 3, 3. 

60, 6, 62, 
2, 3, 5, 

70, 71, 72, 
3, 4, 4, 

81, 82, 
1, 2, 2, 

91, 92, 
2, 3, 5, 

A1, A2, 
2, 3, 5, 

81, 82, 
5, 4, 4, 

C1, C2, 
2, 3, 3. 

D1, D2, 
3, 4, 6, 

/* EO, E1, E2, 
3, 4, 4, 

F1, F2, 
4, 5, S, 

/ 

/ 

/ 

OCL 

random signature (16) 

2, 
13, 
3, 

23, 
5, 

33, 
4, 

43 
5, 

53, 

1, 
4, 
2. 

24 
2, 

54 
5, 

44, 
2, 

54, 
3. 

64 
5, 

74, 

84, 
2, 
94, 
5, 

A4, 
3, 

84, 
4, 

C4, 
3. 

D4, 
4, 

E4 
4, 

F4, 
5, 

A5, A6, 

B5, B6, 
5, 5, 

C5, C6, 
4, 4, 

D5, D6, 

4,739,398 

STRUCTURE ( 
WORD, 
WORD, 
BYTE), 

SRUCTURE ( 
WORD, 
ORD 
BYTE); 

STRUCTURE ( 

WORD, 
WORD, 
ORD 
WORD, 
ORD, 
ORD 

- WORD) ; 

BYTE DATA 

BYTE ATA { 
O7, 08, 09, OA, 
5, , 2, 2, 

17, 18, 19, 1A, 
4, 2, 3, 5, 

27, 28, 29, 2A, 
4, 2, 5, 3, 

37, 38, 39, 3A, 
5, 3, 4, 4, 

47, 48, 49 &A, 
4, 2, 3, 5, 

57, S8, 59, 5A, 
5, 5 & 4, 

67, 68, 69, 6A, 
5, 5 & 4, 

77, 78, 79, 7A, 
6, 4, 5, 5, 

87, 88, 89, 8A, 
4, 2, 3, 5, 
97, 98, 99, 9A 
S, 5, 4, 4, 

A7, A8, A9, AA, 
S, 3, 4, 4, 

87, B8, 89, BA, 
6, 4, 5, 5, 

C7, C8, CA, 
5, 3, 4, 4, 

D7, D8, DA, 
6, 4, 5, 5, 

E7, E8, EA, 
6, 4, 5, 5, 
F7, F8, FA, 
7, 5, 6, 8, 

STRUCTURE ( 
sample(nurn samples) 
count (nunsamples) 

BYTE, 
BYTE, 

4. 

FEDC 

OF, 

s/ 

fr/ 

60 
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AS 

4.7 

18 

49 

50 

se 

63 
O, O, O, 

4,739,398 
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O, O, O, O, O, y MASK COUNTS / 
1297, 0191, 0283, 1698, 1537, 1231, 0379, 1424, f fi AE / 
1016); TAG ef 

DC. 

prep List() 
4, WTH ); 

DC 

connd it ist (*) 

BYTE DATAC, 

3YTE DATA (7, 

DC 

3, ADD", 
S, DEL, 
5, PRINT, 
4, LIS, 
4, HELP , 
4, 'QUIT', 
6, CREATE); 

comnd helpc) 8YTE DATA (8, 
28, : - - - AVAILABLE COMMANDS - - - , ODH, OAH, 
5, 'ADD, OOH, OAH, 
5, 'DEL'ODH,0AH, 
7, PRINT, ODH, OAH, 
6, LST' ODH, OAH, 
8, CREATE, ODH, OAH, 
6, HELP, OOH, OAH, 
6, QUIT, ODH, OAH ); 

OCL 

errmsg(*) 
errmsg (*) 
errmsg2(f) 
errmsg3 ( ) 

OC 

command cases (8) 

DC 

profret (80) 
response(80) 
cornard (80) 
param ist (20) 
prep index 
fore 

old offset 
new tag 
old tag 

DC 

index 

bittest 
even spare 
fourd 

idex 
jdex 
x dex 
yodex 
2. dex 
time found 
nut ptr 
null 
exit status 
tkin type 
time out 

BYTE DATAC 17, ILLEGAL COMMAND, OD, OAH), 
BYTE DATA (20, TAG ALREADY EXISTS' ODK, OAH), 
BYTE DATA (20, TAG DOES NOT EXIST, ODH, OAH), 
BYTE DATA(15, 1LLEGAL VALUE ODH, OAH); 

BYTE DATA (0,1,2,3,4,5,6,7); 

BYTE, 
BYTE, 
BYTE, 
BYTE, 
BYTE, 
BYTE, 
WORD, 
DWORD, 
DWORD; 

BYTE, 
BYTE, 
BYTE, 
BYTE, 
BYTE, 
BYTE, 
FORD 
WORD, 
WORD, 
DORD, 
POINTER, 
ORD 

WORD, 
WORD, 
ORD, 
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153 

15. 

155 

56 

157 

158 

159 
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tiresp. mbx TOKEN, 
to resp. mbx TOKEN, 
tdev 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 time WORD, 
seg time WORD, 
requerr ORD; 

yerseesweeterra rearrassassentananasterrara arrierreiraraaaaaaaaaaaay 
/ f/ 
Af ASCE TO BINARY BYTE t/ 
/ t/ 
/www.ewassenterred arresternata areneers awaraware earnewaaaaaaa-eeeeey 
ascii binary 1: PROC(string ptr, ierrptr). BYTE EXT; 

DC. 

string ptr POINTER, 
ierrptr POINTER; 

END ascii binary1; 

A werewaaranareer was rearranean area area easanaaaaaaaaaaaaaaaaaaaa-eeeeeey 
ye ty 
/ ASCE O BINARY ORD t/ 
Af w/ 
/writteresterestraearers areasteresareaseraaaaaaaaaaaaaaaaaaa-eeeeeeey 
ascii binary2: PROC(string ptr, ierrptr) ORD EXT; 

OC 

string ptr POINTER, 
ierrptr POINTER; 

END ascii binary2; 

/erreraseretter rearraswarara warretter rearrett was reware reaway 
/ try 
f ASCE TO BINARY DWORD try 
ye ty 
A. starresternseen area area nearer anaaaaaaaaaaaaaaa-eeee-waaaaaaaaaaaaaaay 
ascii binary4: PROC(string ptr, ierrptr) DWORD EXT; 

DC 

string ptr POINTER, 
ierrptr POINTER; 

END ascii binary4; 

year awaaaaaaaaareers rearrara area warrierreras are eraseraa werewirts/ 

66 
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/s BNARY TO ASC BYTE f / 
y t/ 
yawswara are area was it www.www.wrwriterra war wrewers at twwwat were were set it? 

60 1 binary 1ascii: PROC(value, string ptr, ierrptr) EXT; 

6 2 DC 

string ptr POINTER, 
ierrptr POINTER, 
value BYTE; 

162 2 END binary 1ascii; 

A weree www.we area awaweswara aaaaaaaaaaaaaa-eeeee-eares area was esses weeeeeeee 
y tf 
/ 3INARY TO ASC ORD s/ 
/ f/ 
/s a rewarterrera warrara arrett retreat was retire are rews area as waster reef 

63 1 binary2 ascii: PROC(value, string ptr, ierrptr) EXT; 

164 2 DC 

string ptr POINTER, 
ierrptr POINTER, 
value ORD 

165 2 END binary2 ascii; 

yers were rear area arearrara enera was rearrasserosa erra weatre are areas f 
/r tf 
/t BINARY TO ASCII DORD s/ 

A f/ 
?tarrera area wateresa was reserrara was terrer was a rewar as were was a wa? 

168 binary4lascii: PROC(value, string ptr, ierrptry EXT; 

167 2 DC 

string ptr POINTER, 
ierrptr POINTER, 
value DWORD; 

68 2 END binary4lascii; 

year as were was narrantewater reseases as earner reader that row was a reases / 
As 
/r PARSE BUFFER ef 
/ of 

/rer writerra were area was were were were swara awawa was a was esses, 
69 set_parse buffer: PROC(buffer ptr, buffer size) Ext; 

17O 2 DC. 

buffer ptr POINTER, 
buffer size BYTE; 

17 2 END set parse buffer; 

/************* reserterraraware areas were areas arrassessessoa, 
72 get_parameter: PROC(buffer_ptr, buffer size, ierrptr. BYTE EXT 

173 2 DC 

buffer ptr POINTER, 
ierrptr OOINTER, 
buffer size SYTE; 

74. 2 END get parameter; 

/***************** r * terrrrrrrt as aware area was aware esses, 
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/f t/ 
/ FIND PARAMETER ty 
/ ty 
years are arreretter arrierrestartet retreateresareer-reater retreet/ 
find parameter: PROC(string ptr, list ptr) BYTE EXT; 

DCL 

string ptr PONTER, 
list ptr POINTER; 

END find parameter; . 

Seject 
/e . . . . . . . . . . . . . . . . . . . . . . . . . ss as s as a - - w is a e s w - - - - - - - - - - - - - - - - - - - - - fr/ 

/ ir/ 
/r CEAR INPUT BUFFER try 
/r - ty 

/t . . . . . . . . . . . . . . . . . . . . . as a a a s a s a s a s - w w 8 - - - - - - r * * * * * t/ 

clear buff: PROC PUBLIC; 

/* set to transparent mode */ 
terminal param. number param = 5; 
terminal param. number used is 4; 
terminal param. connection flags = OFFH; 
terminal param. terminal flags = 10H; 
terminal param. in baud rate = 9600; 
terminal param. out baud rate = 1; 
terminal param.scrot lines = 24; 
CAL rqaspecial (t1 connection, 5, a terminal param,0, arqerr); 

Air CLEAR INPUT BUFFER / 
CALL rearead (t1 connection, aframe 1 buff, 1, ti resp. Tibx, are err); 
bytes read s rawaitio(t1 connection, t1 i resp. mbx, OFFFFH, are err); 
DO WHILE bytes read <> 0; 
CAL raareadct 1 connection, aframe 1 buff, 1, ti resp. mbx, arqerr); 
bytes read = rawaiti oct1 connection, ti resp. Frbx, OFFFFH, are err); 

END; 

We reset to flush mode */ 
terminal param. number param = 5; 
terminatparam. number used = 4; 
terminal param.connection flags = OFDH; 
terminal param. termina (flags = 110H; 
terminal param. in baud rate = 9600; 
terminal param. out baud rate = 1; 
termina param.scrolines = 24; 
CALL raaspecial (t1 connection, 5, a terminal param,0, are err); 

END clear buff; 

SSUBTITLEC PRINT SIGNATURE) 
/* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - t/ 
A r t/ 
fe PRINT SEGNATURE DATABASE w/ 
y */ 
At - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ir/ 

print sig: PROC(signum) PUBLIC; 

OC 

x_dex WORD, 
y dex WORD, 
z dex WORD, 
Signum WORD, 
Start sig WORD, 

70 
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end sig WORD; 

CALL rqsopenClip connection, 2, 0, arc err); / 

IF signum = OFFFFH 
THEN DO; 
start sig = 0; 
end sig = num_ads 1; 

END; 
ELSE DO; 
starts ig 5 signum; 
end sig = Signum; 

END; 

nullptr = 0; 
bytes written = raswritemovec lp connection, acDCH), 1, are err); 
lf numads = 0 
THEN DO; 
bytes written = 
raswriternovect p connection, acNO SIGNATURES DEFINED, ODh, OAH), 23, arquerr); 

END; 
ELSE DO; 
Do x_dex = start sig To end sig; 

CALL list sig(x_dex); 

prompt (O) = 8; 
CALL binary4lascii (signature(x dex). tag, aprompt, are err); 
bytes written a raswriternovec tip connection, ac' ID NUMBER : '), 12, are err); 
bytes written = raswritemovec lp connection, aprompt (1),8, arc err); 
bytes written = rqswriternovec tip connection, acoph, OAH), 2, arqerr); 

bytes written = rqswriteTovec p_connection, ac' VALUES : '), 12, arqerr); 
DO zdex = 0 TO num samples - 1; 
promptcG) = num elements; 
bit test = 1; 
Do y dex = 0 TO numetements - ; 
If (signature(x dex) sample(z_dex) AND bittest) = bittest 
THEN DO; 
promptcy dex + 1) = 31 h; 

END; 
ELSE DO; 
promptcy dex + 1) 

END; 

bit test = SHL(bit test, 1); 
END; 
bytes written = raswritemovec lp connection, ac' '),4, arquerr); 
bytes written = raswriternovec tip connection, aprompt (1), prompt (O), arquerr); 

END; 
bytes written = raswritemovec tip connection, acDDH, OAH), 2, arqerr); 

c 

o 

bytes written = raswriternovec lp connection, ac' MASKS SET : '), 12, arqerr); 
DO 2. dex = 0 TO nuTsarples i; 
prompt (O) = 4 + num elements; 
CALL binary ascii (signature(x_dex).count(zdex), aprompt, arq err); 
bytes written = raswriternovec tip connection, aprompt (1), promptcC), arqerr); 

END; 
bytes written = raswriternovec pconnection, ac ODH, OAH), 2, arqerr); 

bytes written = raswriternovec lp connection, ac' RANGE : '), 12, arqerr); 
DO z_dex = 0 TO num samples 1; 
prompt(0) = 4 + num elements; 
CALL binary2 ascii (signature(x dex). range(z dex), aprompt, arqerr); 
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bytes written = raswriternovec lp connection, apromptc1), promptco), arqerr); 
END; 
bytes written = raswriternovec tip connection, acCDH, OAH), 2, arqerr); 

bytes written = rqswriternovec lp connection, ac TIME : '), 12, arqerry; 
Do z_dex s O TO num samples - 1; 
prompt(0) a 4 + num elements; 
CALL binary2 asciic signature(x dex). timecz dex), aprompt, are erry; 
bytes written a rqswriternovec{p_connection, apromptc1), promptco), arquerr); 

END; 
bytes written = raswriternovec lip connection, acooh, OAH), 2, are err); 

If (xdex MOD 8) a 7 
THEN DO; 
bytes written = raswritemovec p_connection, acDDH, OAH), 2, are err); 
bytes written = rqswritemovec p connection, acDCH), 1, are err); 

END; 
ELSE DO; 
bytes written = raswriternovec lp connection, acCDH, OAH), 2, arqerr); 
bytes written = raswriternoveclip connection, acDDH, OAH), 2, are err); 
END; 

END; 
END; 

A CALL rosclose(p connection, arc err); / 
END print sig; 

SSUBTITLECLIST SIGNATURE) 
A* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - t/ 
/r ir/ 
fir LST SIGNATURE DATABASE t/ 
/r t/ 
A* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - w/ 

list_sig: PROC(signum) PUBLIC; 

DC 

x dex WORD, 
y dex WORD, 
2. dex WORD, 
Signum WORD, 
start sig WORD, 
end Sig WORD; 

IF signum = OFFFFH 
THEN DO; 
start sig = 0; 
end sig = numads - 1; 

END; 
ELSE DO; 
start sigs signum; 
end sig = signum; 

END; 

nut ptr = 0; 
IF num_ads 
THEN DO; 
CALL racsendcoresponse(nulptr,0, ac23, NO SIGNATURES DEFINED, ODH, OAH), 

are err); 

O 

END; 
ELSE DO; 
DO x dex = start sig TO end sig; 
prompt (O) = 8; 
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CALL binary4lascii (signature(x_dex). tag, aprompt, arqLerr); 
CALL racsendcoresponsecnut ptr,0, ac12, ID NUMBER : '), arc err); 
CALL racsendcoresponse(nullptr, 0, aprompt, arc err); 
CALL racsendcoresponse(nulptr,0,a)(2,ODH, OAH), arqerr); 

CALL racsendcoresponsecnullptr,0, ac12, VALUES : '), arquerr); 
DO zdex E O TO num samples l; 
prompt (0) = numelements; 
bit test = 1; 
Do y dex = 0 TO nuTetements - 1: 

1 F (signature(x dex).sampiecz dex) AND bit test) = bit test 
THEN DO; 
promptcy dex + 1) = 31H: 

END; 
ELSE DO; 
promptcy dex + 1) = 30H; 

END; 
bit test = SHL(bittest, 1); 

END; 
CALL racsendcoresponse(nullptr, 0, a(4,' '), arquerr); 
CALL racsendcoresponse(nulptr, 0, aprompt, arguerr); 

END; 
CALL racsendcoresponse(nut lptr, 0, a)(2, OD, OAH), arguerr); 

CALL racsendcoresponsecnut (per, 0, a)(12, MASKS SET : ), arquerr); 
Do z_dex = 0 TO num samples - 1; 
promptco) = 4 + num elements; 
CALL binary 1ascii (signature(x_dex). countcz dex), aprompt, arqerr); 
CALL racsendcoresponse(nullptr, 0, aprompt, arqerr); 

END; 
CALL racsendcoresponse(nut ptr, 0, a (2,ODH, OAH), arquerr); 

CALL racsendcoresponse(nullptr,0, a(12, RANGE : '), arqerr); 
DO z_dex = 0 TO num samples - ; 
promptcD) = 4 + numelements; 
CALL binary2 ascii (signature(x dex). range(zdex), aprompt, are err); 
CALL racsendcoresponse(nullptr, 0, aprompt, are err); 

END; 
CALL racsendcoresponse(nullptr, 0, a (2,ODH, OAH), are err); 

CA. rqcsendcoresponsecnutt pr,0, ac 12, TIME : '), arqerr); 
DO 2 dex s O TO run samples - ; 
prompt (O) = 4 + num elements; 
CALL binary2 ascii (signature(x dex). time(z_dex), aprompt, arc err); 
CALL racsendcoresponsecnulptr,0, a prompt, araerr); 

END; 
CALL racsendcoresponsecnut ptr., O, a(2,ODH, OAH), arquerr); 

CALL racsendcoresponse(nullptr, 0, ac2, ODH, OAH), arqerr); 
END; 
ND; 

ND list sig; 

8T flect GET DATA FROM FRAME GRAB8ER) 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - a up up to - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - tf 

trf 

GE DATA FROM FRAME GRAB s/ 

a / 

a / 
frame: PROC(signature sampleptr) PUBLIC; 

Signature sample ptr POINTER, 

76 
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signature sample BASED signature sample ptr (1) BYTE, 
next WORD, 
left WORD; 

/* - - - - - - - - - - - - - - - -is s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - fr/ 

bytes written a rawaitio(t1 connection, to resp. mbx, OFFFFH, are err); 
if time out 1 s false 
THEN DO; 
left = (num elements element size) + 2; 
CALL roaread(t1 connection, asignature sample(0), left, t1, it resp. mbx, arqerr); 

END; 
bytes read a rewaitio(t1 connection, t1, iresp. mbx, 15, arc err); 
IF ral err = estime 
THEN DO; 
time out 1 = true; 
CALL rascissends.coSresponsecnulptr, 0, ac10, T1 MEOUT 1 ), arquerr); 
END; 
ELSE IF time out 1 = true 
THEN DO; 
CALL clear buff; 
time out 1 = false; 

END; 
ELSE IF bytes read <> (num elements element size) + 2 
THEN DO; 
CALL rqScissends.coS response(nullptr, 0, aca, ERROR 1 "), arq err); 
END; 

END get frame; 

SSU8TITLE (GET NEW SIGNATURE) 
f : " " - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . . . . . . . . . . . . . . . . t/ 
y t/ 
y GE NEW SIGNATURE w/ 
/ */ 
/* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - t/ 

get signature: PROC(sig index, seg time) PUBLIC; 

DC 

Sig index WORD, 
Segitime WORD; 

DC 

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 ( 

court WORD, 
sample WORD, 
index WORD, 
range WORD), 

k_dex WORD, 
dex WORD, 

m dex WORD; 
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ye - - - - - - - - - - - a - e o e o - - - e o a d - r e o o so a - - - - o - - - a e s - - - - - - - - - . . . . . . . . . . . . f / 

/* CLEAR INPUT BUFFER / 
371 2 time out 1 s false; 
372 2 CALL clear buff; 
373 2 nullptr = 0; 
374 2 CALL rascissendScoSresponsecnut ptr, 0, ac2, ODH, OAH), arqerr): 

/* wait for <cretx indicating ad start / 
375 2 CALL rescissendscos response(a)response, SIZE (response), ac12, START (CRET) ), 

arqerr); 

/ f/ 
/te a f 
/ fit frare buffer Af 

/r 9 / 
/ . . . . . . . . . . . . . . . . s. s - a an o on o w w s a e o a o w o a s - - - - - - - a w a w at a n w w e - w - - - a f / 

376 2 CALL rascissendScoSresponsecnut ptr,0, ac14, FILLING BUFFER"), are err); 

377 2 IF (seg time 60) < num frames 
378 2 THEN DO; 
379 3 fill count = seg time 60; 
380 3 END; 
381 2 ELSE DO; 

382 3 fitt count = num-frames; 
383 3 END; 

/* get first frame data / 
384 2 CALL raawritect 1 connection, a (ODH), 1, t1 oresp. mbx, arc err); 
385 2 CALL get frameca.get_frame 1 buff); 

386 2 time base = get frame 1 buff, time; 
387 2 end_frame 1-time = get framei buff. time; 
388 2 end framelindex = fit count 1; 
389 2 zero frame 1 index = 0; 
390 2 DO WHILE (get frame 1 buff. time - time base) < fill count; 

/* request next frame data / 
391 3 CALL regewritect connection, acodh), 1, to respirbx, arqerr); 

/ modulo subtrace field count from a base count and convert to frame count / 
392 3 oldframe 1 index end framelindex; 
393 3 delta frame 1 index = get frame 1 buff. time - end frame 1 time; 
394 3 zero frame 1 index = (zero frame 1 index + delta frame 1 index) MOD fill count; 
395 3 end frame 1 index = (oldframe index. + delta frame index) MOD fit count: 
396 3 end frame time = get frame 1 buff. time; 

/* calculate average luminance / 
397 3 frame average = 0; 
398 3 DO next element = 0 TO nume (ements 1; 
399 4 frame average = frame average + DOUBLE (get-frame 1 buff.sample(next element)); 
400 4 END; 

401 frame average = frame average / numetements; 

/* convert luminances to binary >= average, O C average / 
402 3 frame bits 0; 
403 3 mask bits = 0; 
404 3 set bit = 1; 
405 3 Do next element = 0 TO num elements - 1: 
406 4 diff = NT (frame average) - INT (DOUBLE (get frame 1 buff. sample(next element))); 
407 4. F diff ks. O 

408 & THEN DO; 
409 5 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 acquired frame with new frame data */ 
next sample = old frame index; 
DO WHILE next sample <> end frame index; 
next sample = (next sample + 1) MOD fill count; 
frame 1 buff (next sample) = frame bits; 
frame 1 mask (next sample) = mask bits; 

END; 

A get next frame data */ 
CALL get frame(aget frame 1 buff); 

END; 

CALL rascissendScoSresponsecnullptr., O, ac2, ODH, OAH), are err); 
A t/ 
y s/ 
fe generate best fit signature from frame buffer t/ 
/ t/ 
/ fr/ 

partition count = fill count / (num samples + 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 is 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 */ 
A MOVE INDEX ACK To Middle of RANGE a ter/ 

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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?nin mask. count = nuT bits set (frame mask(range index)); 
min mask. sample = frame 1 buff (range index); 
min mask. index = range index; 
?nin mask. range = range count; 

END; 

END; 

signaturecsig index).sample(next sample) a min mask. Sample; 
signaturecsig index).count (next sample) = num elements min mask. count; 
signature(sig index). ranged next sample) = min mask. range; 
signaturecsig index). time(next sample) = min mask. index; 
start count = start count + partition count; 

END; 

CALL rasessends.coSresponsecnut ptr, 0, a (2,ODH, OAH), arqerr); 
CALL rascissends.coSresponsecnut ptr, 0, ac14, SIGNATURE DONE"), arquerr); 
CALL rasessendscos response(nullptr, 0, ac2,0DH, OAH), are err); 

END get signature; 

SSU8TTLE (SET UP WO FOR FRAME GRABBER) 
yaraarwarrera arrer arearranean was rarers arresters were were awarraf warries f 
/t w/ 
As f t e if M A N - M. O. D U L E a ( / 
/s a 

/www.rawww.www.www.wrwearsawww.swara warrawannawww.was werewarterwawww.rawa warf 

A* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - a/ 
ye a 7 

/* . SET UP WO FOR FRAME GRAB8ER a 7 
/* r 

/* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - a 

/* CALL rq logical attachdevice(a).c4, : T 1: '), ac2, 'T'), 1, are err); / 
tdev connection = ras lookupconnection(a)(4,': T1: ), are err); 
to resp.mbx = racreatemailbox(0, arquerr); 
tli resp. mbx = racreate?nait boxc0, are err); 
nut lptr = 0; 
CALL rcaattach file(0, tidev connection, nutt ptr, tiresp.mbx, arquerr); 
ti-connection = rareceivemessage(tiresp. mbx, OFFFFH, nulptr, arqerr); 
tkin type s ragettypect 1 connection, arqerr); 
if tkn type = 6 
THEN DO; 
CALL rade tetesegment (t1 connection, arquerr); 
null = 0; 
CALL RQSEXITSIOSJOBCrquerr, anull, aexit status); 

END; 
CALL raaopen(t1 connection,3,3,0, arqerr); 

termina param. number param = 5; 
terminal param. number used = 4; 
terminal param. connection flags = OFDH: 
terminal param. terminal flags in 11 OH; 
terminal param. in baud rate a 9600; 
terminal param. out baud rate e i ; 
terminatparam.scrot lines a 24; 
CALL raaspecial (t1 connection, 5, a termina (param, O, arqerr); 

?" - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - a/ 
/ ef 
/ SET UP /O FOR LINE PRINTER a 
/ 

A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - it / 

84 
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/*CALL ralogicat attachdevice(a).c4, " : LP: ), ac2, LP), 1, arqerr); */ 
lp connection = rasattachfileca)(4,':LP: ), arqerr); 
CALL rasopencp_connection, 2, 0, are err); 

/- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - e. ty 
y t/ 
/ SET UP If O FOR SIGNATURE DATA BASE */ 
/ w/ 
/* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - w/ 

/* turn off exception hander to check for file */ 
new x_handler.x offset = 0; 
new x_handler.x base = 0; 
new x handler.x mode = 0; 
CALL raget.exception handler (aloid x handler, arqerr); 
CALL rosetexceptionhandler (anew.xhandler, arqerr); 
signature conn = rasattach file(a)(23, '?user/world/exp1.sig.dat'), arqLerr); 
IF raerr <> 0 
THEN DO; 
signature conn = rascreatefile(a)(23, '?user/world/exp1.sig.dat), arqerr); 

END; 
CALL rqsetexceptionhandlerc.aold x handler, arc err); 

CALL rasopen(signature conn,3,2,aro err); 
CALL rosseek(signature conn, 2, 0, arqerr); 

signature tkn = racreatesegment (SIZE (signature), arqerr); 
bytes read a rasreadmove(signature conn, anum ads, 2,aroerr); 
bytes read = rasreadmove(signature conn, asignature, SIZE (signature), 

arc err); 

/* 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 raget.exceptionhandler (aold x_handler, arc err); 
CALL rosetexceptionhandler (anew.x handler, are err); 

yarrester arrierrera warrrrrrrrrrrrrrrrrrrrrrrrrrrrrrt aaaaaaaaaaaaaay 

prompt(0) = 1; 
prompt(1) x #; 

SSUBTITLE(MAIN MODULE DO FOREVER) 
DO FOREVER; 

/* GET COMMAND AND PARAMETERS */ 
CALL rascissends.coSresponse(a)response, SIZE (response), aprompt, arc-err); 
CALL set parse buffer (aresponse(1), response(0)); 
more = get parameter (acommand, SIZE (command), arqerr); 

IF Tore = 0 
THEN DO; 
nullptr = 0; 
CALL rascissends.coSresponsecnut lptr, 0, ac 10, NO ENTRY, ODH, OAH), are err); 

END; 
index = find parameter (acommand, alcond list); 
IF index > comdi ist (O) 
THEN DO; 
index = 0; 

END; 
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DO CASE command cases (index); 

/fe - e o a a w w - a n e o o e a a o o e s a a a a w up to o e o a a a s o o fr/ 

/ a/ 
/f NUL ERROR a / 
/t ef 
ye a / 

null case: 
DO; 
nut lptr = 0; 
CALL rq$cSsendScoSresponse(nuk ptr, 0, aerrmsg, are err); 

END null case; 

/t s/ 
/w & 
A ADD NE SIGNATURE rf 
ye a 

/r ?/ 

add case: 
DO; 

more = get parameter (aparam list, SIZE (param list), arc err); 
nel tag s ascii binary4 (aparam list, arqerr); 
1F ral err <> 0 
THEN DO; 
nut ptr = 0; 
CALL rascissendScoSresponsecnut ptr, 0, aerrmsg3, are err); 

END; 
ELSE DO; 
found = false; 
IF num_ads > 0 
THEN DO; 
/ CHECK IF TAG EXISTS / 
Do x_dex = 0 TO num_ads - ; 
IF (signature(x dex). tag = new tag) 
THEN DO; 
found = true; 
nullptr = 0; 
CALL rq$cssendScoSresponse(nut ptr, 0, aerrmsg, are err); 

END; 
END; 

END; 

/* ask for segment ength / 
CALL rascissendSco$response(a)response, SIZE (response), a (9, "LENGTH = ' ), 

are err); 
CALL set parse buffer caresponse(1), response(0)); 
more = get parameter (aparam list, SIZE (param ist), are err); 
seg time = ascii binary2(aparam list, arquerr); 
IF (seg time > num frames / 60) 
THEN DO; 
nut ptr = 0; 
CALL rascissends.coSresponsecnut Liptr, 0, aerrmsg3, are err); 
found = true; 

END; 
ELSE IF (seg time = 0) 
THEN DO; 
segtime = 28; 
CALL rascissendiscos responsecnut ptr, 0, ac17, DEFAULT LENGTH = ' ), are err); 
prompt (0) = 8; 
CALL binary2 ascii (seg time, aprompt, arguerr); 
CALL racsendcoresponsecnut ptr, 0, aprompt, arqerr): 
CALL racsendcoresponsecnut ptr,0, ac2, ODH, OAH), arquerr); 
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END; 

f CREATE NEW DATA BASE ENTRY A. 

IF (num_ads < database size) AND (found = false) 
THEN DO; 

CALL get signature(numads, segtime); 
signature(numads). tag = new tag; 
numads = numads t 1; 
CALL list sig(num ads - 1); 

END; 

At A NEW SGNATURE to DATA BASE A 
CALL rasseek(signature conn, 2, 0, are err); 
bytes written = reswriternovec signature conn, anum ads, 2,are err); 
bytes written = raswrite novec signature conn, asignature, SIZE (signature), 

arqerr); 

END; /* else / 
END add case; 

/ . . . . . . . . . . . . . . . . . . . . . . . a - w - - - a - as s as w w w a w a w a a us s r. 8 as a a a - a a - - - - - ty 

y */ 
/ DELEE OLD SGNATURE - ty 

At f/ 
y a a s s s as s as as as a s a a e s as a s a to as a w a re u > Y se - so w w as r ( as a as a t/ 

de case 
DO; 

more = get parameter (aparam list, SIZE (param list), arc err); 
old tag = ascii binary4 (aparam list, are err); 
IF roerr <> 0 
THEN DO; 
nullptr = 0; 
CALL roscissendScoSresponse(nulptr, 0, aerrmsg3, are err); 
END; 
ELSE IF num_ads 
THEN DO; 
nut ptr = 0; 
CALL rascissendScoS responsecnut ptr,0, aerrmsga, arc err); 

END; 
ELSE IF old tag = 0 
THEN DO; 
found = true; 

END; 
ELSE DO; 
fr CHECK IF TAG EXISTS / 
found a false; 
x dex is 0; 
DO WHILE (found = false) AND (x_dex < num_ads); 
IF (signatureck dex). tag = old tag) 
THEN DO; 
found = true; 

END; 
ELSE DO; 
x_dex = x .dex + 1; 
END; 

END; 

O 

IF x dex = num_ads 
THEN DO; 
nulptr = 0; 
CALL rascissendiscos responsecnut ptr, 0, aerrmsga, are err); 

END; 
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A DELETE Old SIGNATURE FROM DATA BASE f 
ELSE DO; 
If num_ads > 
THEN DO; 

DO WHILE xdex < numads - 1: 
DO idex = 0 TO num samples - ; 

92 

signature(x dex). Sample(jdex) = signature(x dex+ 1). samplecjdex); 
Signature(x dex). Count (jdex) = signature(x dex+1).count (jdex); 
Signature(x dex). range(jdex) = signaturecx_dex+1). rangecidex); 
signature(x_dex). time(jdex) = signaturecx_dex+1). timecjdex); 

END; 
Signature(x_dex). tag = Signature(x dex+1). tag; 
x_dex = xdex + ; 

END; 
END; 

At DUMMY LAST SIGNATURE / 
DO jolex = 0 TO num samples - ; 
signature(x dex).samplecjdex) = 0; 
Signature(x dex). count(jdex) = 0; 
signatureck dex). rangecidex) = 0; 
signature(x_dex). timecidex) = 0; 

END; 
Signature(x_dex). tag = 0; 
nurads a numads - ; 
CALL resseek(signature conn, 2, 0, arqerr); 
bytes written s reswrite?ovec signature conn, anun ads, 2, are err); 
bytes written = rqswritemove(signature conn, asignature, SIZE (signature), 

are err); 
END; 

END / else if 

END det case; 

/t a / 
?t a / 
Air PRINT D TAGS X DATABASE e/ 
/ tf 
/e a a a r s - d - 8 0 - 0 a- or a to a a a a as as a w a e s as a s et a wa so a a s is as s f / 

print case: 
DO; 

more = get parameter caparam tist, SIZEcparam ist), arqerr); 
old tag = ascii binary4 (aparam list, arqerr); 
IF raer r <> 0 
THEN DO; 
nullptr = 0; 
CALL rascissends.coSresponsecnut ptr, 0, aerrmsg3, arqerr); 

END; 
ELSE IF num_ads 
THEN DO; 
nut ptr = 0; 
CALL rescissendScoS responsecnut ptr, O, aerrmsg2, arqerr); 

END; 
ELSE IF old tag - O 
THEN DO; 
x_dex = OFFFFH; 
found at true; 
CALL print sig(x_dex); 

END; 
ELSE DO; 
/ CHECK IF TAG EXISTS ( / 
found = fatse; 

O 
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x_dex = 0; 
DO WHILE (found = false) AND (x_dex < numads); 
IF (signature(x dex). tag = old tag) 
THEN DO; 
found = true; 

END; 
ELSE DO; 
x dex = xdex + 1; 
END; 

END; 

IF found c true 
THEN DO; 
CALL print sigcxdex); 

END; 
ELSE DO; 
nullptr = 0; - 
CA rqscSsends.coSresponsecnulptr,0, aerrmsga, arqerr); 

END; 
END; 

END print case; 

/r fy 

/ t/ 
/ LIST D AGS IN DATABASE f/ 
/w w/ 
/* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - a as a w a v. try 

list case: 
DO; 

more = get parameter (aparam list, SIZE (param tist), are err); 
old tag = ascii binary4 (aparam list, arqerr); 
IF ral err <> 0 
THEN DO; 
nullptr = 0; 
CALL rqScSsendScoS response(nullptr,0, aerrmsg3, arc err); 

END; 
ELSE IF num_ads 
THEN DO; 
nut ptr = 0; 
CALL rq$cSsendScoSresponse(nullptr, 0, aerrmsg2, arc err); 

END; 
ELSE 1 F old tag = 0 
THEN DO; 
x_dex = OFFFFH; 
found = true; 
CALL list sig(x_dex); 

END; 
ELSE DO; 
/* CHECK IF TAG EXISTS */ 
found = false; 
x_dex = 0; 
DO WHILE (found = false) AND (x_dex < num_ads); 
IF (signature(x dex). tag is old tag) 
THEN DO; 
found = true; 

END; 
ELSE DO; 
x_dex = x_dex + 1; 

END; 
END; 

0 

IF found = true 

94. 
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THEN DO; 
CALL list sig(x dex); 
END; 
ELSE DO; 
nullptr 2 0; 
CALL rascissendScoSresponsecnut ptr, 0, aerrmsg2, arquerr); 

END; 
END; 

END list case; 

/ 
/t 
/ HELP DISPLAY OF COMMANDS 
/s 
/ 

help case: 
DO; 

nullptr = 0; 
j.dex = 1; 
DO idex = 0 TO (comd help(0) - 1); 
CALL rqcsendcoresponsecnut ptr,0, acorindhelpcjdex), arqerr); 
j_dex is jolex + comd helpcjdex) + i ; 

END; 
END help case; 

/ - a - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - a 

/s 
/ QUIT EXIT PROGRAM 

r 
quit case: 
DO; 

CALL radeletesegment (signaturet kn, arquerr); 
CALL rasclose(signature conn, arquerr); 
CALL rasdeleteconnection(signature conn, arqerr); 

nut = 0; 
CALL RQSEXITSIOSJOBC re err, anut (, alexit status); 

END quitcase; 

/ it - - - - - - - - w - - - - - - - - 9 v. W 8 o a a w w a r s a a a a we s - a s a a . . . . . . . . . . . . . . . 

/ 
/ CREATE NEW DATA BASE 
/t 
A* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

create case: 
DO; 

numads is 0; 
/* Set the remaining signatures to white / 
D0 x_dex & O TO database size - 1; 
DO jolex is O TO num samples - 1; 
signature(x_dex).samplecjdex) = 0; 
signature(x dex). countcjdex) = 0; 
Signature(x dex). range(jdex) = 0; 
Signature(x_dex). time(jdex) = 0; 

END; 
Signature(x dex). tag = 0; 

END; 

96 

s/ 

a 
t 

* / 
ft/ 
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758 4 CALL rasseek(signature conn, 2, 0, arc err); 
759 4 bytes written = rqswritemovec signature conn, anumads, 2, arqerr); 
760 4 bytes written = rqswriternovec signature conn, asignature, SIZE(signature), 

are err); 

761 4. END create case; 

762 3 END; /* DO CASE */ 

763. 2 prompt(0) = 1; 

764. 2 promptc1) = #; 

765 2 END; /* Do FOREVER - MAIN MODULE */ 
766 1 END getsig; 

MODULE INFORMATION: 

CODE AREA SZE = 1944H 6488 
CONSTANT AREA SIZE 
VARIABLE AREA SIZE 
MAXIMUM STACK SIZE 
2093 NES READ 
O PROGRAM WARNINGS 
O PROGRAM ERRORS 

DCTIONARY SUMMARY: 

47KB MEMORY AVAILABLE 
24 KB MeMORY USED (5%) 
OKB DISK SPACE USED 

END OF PL/M-86 COMPATION 
iRMX 86 PL/M-86 W2.3 COMPILATION OF MODULE FRAME 

yaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaarawarrierrera/ 
/wwwaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaarterestereswara warrer A 

?: © 1986 Selling Areas - : 
?: Marketing, Inc. 
/www Unpublished work - try 
year All rights reserved re/ 
ywar wet/ 
f warrerrarawaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaretterner rearrierratasareer-re/ 
? writer arres arrass want retarreretirrawa arrett reserrer what referre / 
Soptimizecs) 

1 frame: DO; 

2 1 DECLARE DCL LITERALLY DECLARE, 
LIT LITERALLY LITERALLY, 
PROC LIT PROCEDURE", 
EXT LIT EXTERNAL, 
FOREVER LIT WHILE 1, 
TRUE LIT 1, 
FALSE LIT 0; 

/wwwara warrawasawa warrar arrear was rewart treat arrierretterrrrrrrrrry 
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137 

138 

139 

40 

s 

e 

r 

e 

99 
SNOIS 

SINCLUDEc: HOME:SRN. SIG. INC) 
DCL 

delta err 
database size 
nuT samples 

/* "num elements LITERAL CHANGED TO 6 FROM 4...SRN, 2-27.86 of 

nuTelefients 
Sig and Mask 
element size 
nurn sample elements 
nurn frames 

DC 

nur? ads 
signature tkn 
signature (database size) 
sample(num samples) 
count(num samples) 
range(num samples) 
time(num samples) 
tag 

frame buff (run frames) 
frame 2 buff (num frames) 
get frame 1 buff 

sample 
mask 
time 

zero frame index 
old frame index 
detta framet index 
end frame 1 index 
frame 1 mask (num frames) 
frame 2 mask (num frames) 
get frame 2 buff 

Sa?iptec nume, ements) 
ine 

zero frame 2 index 
oldframe 2 index 
delta frame 2 index 
end frame 2 index 

DC 

old x handler 
x offset 
x base 
x mode 

new x handler 
x offset 
x base 
x mode 

DC. 

terminat param 
number param 
number used 
connection flags 
termina flags 
in baud rate 
out baud rate 
scrottlines 

4,739,398 

It , 
LiT 64, 
LIT 8, 

LT 6, 
LIT 2, 
LIT a 

(Num. Samples Nun Elements)", 
LIT 2048; 

ORD, 
TOKEN PUBLIC, 
STRUCTURE ( 

BYTE, 
BYTE, 
BYTE, 
WORD, 
D-ORD ), 

BYTE PUBLIC, 
BYTE PUBLIC, 
STRUCTURE ( 
BYTE, 
BYTE, 
WORD ) PUBLIC, 
ORD, 

WORD, 
ORD, 
ORD, 
BYTE PUBLIC, 
BYTE PUBLIC, 
STRUCTURE ( 
BYTE, 
WORD ) PUBLIC, 
WORD 
ORD, 
JORD, 
ORD; 

STRUCTURE ( 
WORD, 
ORD, 
BYTE), 

STRUCTURE ( 
WORD, 
ORD 
BYE); 

STRUCTURE ( 
WORD, 
ORD, 

WORD, 
WORD, 
WORD, 
ORD, 

WORD) ; 

OO 
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42 

4, 

e 

e 

DC 

DC 

A 

fe 

y 

/ 

/ 

y 

fe 

A 

As 

/ 

DC 

As 
ye 

/ 

As 

/ 

101 

nuTelements mask(8) 

4,739,398 

BYTE DATA 

nurn bits set (256) 
00, 01, O2, 03 04, 
0, 1, 1, 2, 1, 2, 

10, 11, 12, 13, 14, 
1, 2, 2, 3, 2, 3, 

20, 21, 22, 25, 24, 
1, 2, 2, 3, 2, 3, 

30, 31, 32, 33, 34, 
2, 3, 3, 4, 3, 4, 

40, 41, 42, 44, 
1, 2, 2, 3, 2, 

50, 51, 52, 54, 
2, 3, 3, 4, 3, 4, 

60, 61, 62, 64, 
2, 3, 3, 4, 3, 4, 

70, 71, 72, 73, 74, 
3, 4, 4, 5, 4, 5, 

80, 81, 82, 83, 84, 
1, 2, 2, 3, 2, 3, 

90, 91, 92, 94, 
2, 3, 3, 4, 3, 

A0, A1, A2, A4, 
2, 3, 5, 4, 3, 4, 

80, 81, 82, B4, 
3, 4, 4, 5, 4, 5, 

CO, C, C2, C4, 
2, 3, 3, 4, 3, 4, 

D0, D1, D2, D4, 
3, 4, 4, 5, 4, 5, 
EO, E1, E2, E4, 
3, 4, 4, 5, 4, 5, 
FO, F1, F2, F4, 
4, 5, 5, 6, 5, 6, 

random signature (16) 
sample(num samples) 
count(num samples) 
time(num samples) 
tag 

1 2 3 

ODH, OCH, 
0, 0. 0, 

O399, 1104, 
1001, 
O3H, O9H, 

O, 0, 0, 
O095, O235, 
1002, 
O3H, 0 H, 

O, 0, O, 
O597, 
1003, 
09H, 

0, 0, 0, 
1855, 
1004, 
05H, ODH, 

0, 0, 0, 

1 ty 

BYTE DATA ( 
O7, 08, 09, OA, 

2, 3, 1, 2, 2, 
17, 18, 19, 1A, 

3, 4, 2, 3, 3, 4, 
27, 28, 29, 2A, 

3, 4, 2, 3, 3, 4, 
37, 38, 39, 3A, 

4, 5, 3, 4, 4, 5, 
47, 48, 49, 4A, 

3, 4, 2, 3, 3, 4, 
57, 58, 59, 5A, 

4, 5, 3, 4, 4, 5, 
67, 68, 69, 6A, 

4, 5, 3, 4, 4, 5, 
77, 78, 79, 7A, 

5, 6, 4, 5, 5, 6, 
87, 88, 89, 8A, 

3, 4, 2, 3, 4, 
97, 98, 

4, 5, 3, 4, 
A7, A8. A9, 

4, 5, 3, 4, 4, 5, 
B7, B8, B9, BA, 

5, 6, 4, 5, 5, 6, 
C7, C8, C9, CA, 

4, 5, 3, 4, 4, 5, 
D7, D8, D9, DA, 

5, 6, 4, 5, 5, 6, 
E7, E8, E9, EA, 

5, 6, 4, 5, 5, 
F7, F8, F9, FA, 

6, 7, 5, 6, 6, 7, 

3 

99, 9A, 
4. 4. 

AA, 
& 

STRUCTURE ( 
BYTE, 
BYTE, 
WORD, 
DWORD DATA ( 

4 5 6 7 
O8H, O3H, OEH, 

O, O, O, O, 
O894, O608, 1246, 

07H, 01H, 08H, 
O, O, O, O, 

O554, 

08H, 
0, 0. 0. 0, 

O271, 

102 

w/ 

te/ 

ty 

w/ 

t/ 

ir/ 

6 
s f 

try 

6, 

8 
7, 

9 : 5 

A 

6 
ty 

5 

ty 

fit 
ye 

Aft 
fe 
At 
Air 
fe 
At 
y 
/e 
fe 
/ 
As 

/* 
/ 
?t 
/ 
/ 

t/ 

t/ 

hy 

ty 

E, FF, */ 
7, 8 ); 

SAMPLES A 
MASK COUNTS / 
TIME f/ 
TAG if 
SAMPLES f 
MASK COUNTS / 
TIME ty 
TAG / 
SAMPLES ? 
MASK COUNTs */ 
TIME / 
TAG i? 
SAMPLES A 

MASK COUNTS / 
TIME / 
TAG / 
SAMPLES / 
MASK COUNTS */ 
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44 

se 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

OCL 

DC 

DCL 

103 
O 159, O760, 
1005, 

6. / O3H, 08H, 
0, 0, 

1581, 1068, 
1006, 

7 / O7H, ODH, 
0, 0, 

O630, 0514, 
1007, 

8 w/ 08H, OH, 
0, 0, 

O406, 1929, 
1008, 

9 / ODH, O7H, 
0, 0, 

1127, O990, 
1009, 

10 / 09H, O5H, 
0, 0. 

1089, O757, 
100, 

11 w/ OBH, 08H, 
0. 0. 

0183, 1553, 
1011, 

12 ty OOH, OBH, 
0, 0, 

1889, 1599, 
1012, 

13 */ OEH, O2H, 
0. O 

O083, 1374, 
1013, 

14 / 08H, O3H, 
0, 0. 

1476, 1953, 
1014, 

15 ty O H, 01H 
0. 0, 

O3 0036, 
015, 

16 / OBH, 08H, 
0, 0, 

1297, O191, 
1016); 

prompt (80) 
response(80) 
command (80) 
new tag 
old tag 

clock 
systime 
date(8) 
time (8) 

log 1 
start f tag 
sys time 
tag 
channe 

1936, 

ODH, 
0. 

1100, 

OAH, 
0. 

O957, 

OFH, 
0, 

1496, 

09H, 
0, 

0494, 

OBH, 
O 

461 

08H 
0. 

O217, 

O8H, 
O 

1586, 

OOH, 
0. 

O753, 

O3H, 
0, 

1526, 

04h, 
0. 

1946, 

OBH, 
0, 

0283, 

4,739,398 

O795, 0589, O932, 0435, 0861, 

05H, 09H, 
0, 0, 

O119, O936, 

07H, ODH, 
0, 0, 

0287, 1739, 

O2H, 0 H, 
0, 0, 

1633, 1646, 

OBH, OAH, 
0, 0, 

1484, 1466, 

O7H, OCH, 
0, 0, 

1963, 0231, 

ODH, OCH, 
0, O 

0677, 0945, 

O9H, O9H, 
0, 0, 

1207, 1774, 

OEH, O7H, 
0. 0, 

1088, O348, 

OCH, O7H, 
0, 0, 

1433, 1566, 

05H, OCH, 
0. 0. 

1335, O753, 

OH, OFH, 
0, 0, 

1698, 1537, 

BYTE, 
BYTE, 
8YTE, 
DWORD, 
DWORD; 

09H, OEH, 

23, O379, 

STRUCTURE ( 
DORD, 
BYTE, 
BYTE); 

STRUCTURE ( 

DWORD, 
DWORD, 
DWORD, 
WORD, 

OSH, 
0, 

1980, 

OFH, 
0. 

1406, 

OBH, 
0. 

O665, 

O3H, 
0, 

1100, 

OEH, 
0, 

1341, 

04H, 
0, 

O730, 

09H, 
0. 

1520, 

O2H, 
0, 

0186, 

OFH, 
0, 

O292, 

09H, 
0, 

424, 
tr 

104 
TIME / 
TAG if 
SAMPLES f 
MASK COUNS 

TIME w/ 
TAG / 
SAMPLES A 
ASK COUNS f 

ME t / 
TAG (f 
SAMPLES A 
MASK COUNTS / 
TIME / 
TAG / 
SAMPLES / 
MASK COUNTS if 

TIME / 
TAG / 
SAMPLES / 
MASK COUNTS f 
TIME / 
TAG / 
SAMPLEs f 
ASK COUS (f 

TME ( / 
TAG f 
SAMPLES / 
MASK COUNS A 
TIME / 
TAG it? 
SAMPLES w 
MASK COUMTS / 
YME t / 
TAG / 
SAMPLES f 
MASK COUNTS / 

TIME f 
TAG if 
SAMPES f 
MASK COUNTS 

ME / 
TAG if 
SAMPLES / 
MASK COUNTS if 

TIME t / 
TAG f/ 
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47 

48 

DC 

DC 

105 
frame num 

log2 
start flag 
systime 
tag 
charine 

frame num 

corr TSg 
sync 

value(16) 

mask found 
bit count 
frame bits 
mask bits 
set bit 
found 

mask set 
task priority 
frame average 
ad found 
time found 
nulptr 
null 
diff 

exit status 
tkn type 
t1iresp. mbx 
to resp. mbx 
t1...devconnection 
t1 connection 
t2iresp. mbx 
t2 oresp. mbx 
t2 dev connection 
t2 connection 
t3i resp. mbx 
t3_o resp. mbx 
t3 dev connection 
t3 connection 
T4 dev connection 
T4 connection 
to connection 
tip responsembx 
lp dev.connection 
lp connection 
signature conn 
time out 1 
time out 2 
bytes written 
bytes read 
next ad 
next disp 
next sample 
next element 
sig index 
time index 
end frame time 
end frame 2 time 
ext 

left 

4,739,398 

WORD), 
STRUCTURE ( 

DWORD, 
DWORD, 
DORD, 
WORD, 
WORD); 

STRUCTURE 

DORD, 
BYTE); 

BYTE, 
BYTE, 
BYTE, 
BYTE, 
BYTE, 
BYTE, 
BYTE, 
BYTE, 
ORD 

WORD, 
DWORD, 
POINTER, 
WORD, 
INTEGER, 
WORD, 
WORD, 
TOKEN, 

TOKEN, 
TOKEN, 
TOKEN, 
TOKEN, 
TOKEN, 
TOKEN, 
TOKEN, 
TOKEN, 
TOKEN, 
TOKEN, 
TOKEN, 
TOKEN, 
TOKEN, 
TOKEN, 
TOKEN, 
TOKEN, 
TOKEN, 
TOKEN, 
ORD, 
ORD, 

WORD, 
WORD, 
WORD, 
WORD, 
WORD, 
WORD, 
WORD, 
WORD, 
WORD, 
WORD, 
WORD, 
WORD, 

106 
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rqLerr WORD; 

14.9 1 initbars: PROC EXT; 
150 2 END initbars; 

51 bar disp; PROC cline num, corr num) EXT; 
152 2 DCL 

tine num BYTE, 
corr num BYTE; 

153 2 END bar disp; 

Seject 
/* . . . . . . . . . . . . . . . . . . . . . o. o a s a a s a s - - - - u q r a o u n e o e o os e o a o o a s - e. e o e o a / 

/ tf 
/* CLEAR NPUT BUFFER fr/ 
/* tf 
/w - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - # / 

154 1 clear buff 1: PROC PUBLIC; 

/* set to transparent mode */ 
155 2 terminal param number param = 5; 
156 2 terminal param. number used a 4; 
S7 2 terminal param. connection flags = OFFH; 
158 2 termina param. terminatf tags = 10H; 
159 2 terminal param. in baud rate = 9600; 
160 2 termina param. out baud rate = ; 
161 2 termina param.scrot lines = 24; 
62 2 CALL reaspecial (t1 connection, 5, a terminal param, O, arc err); 

/* CLEAR INPUT BUFFER / 
163. 2 CALL rqareadct 1 connection, aframe 1 buff, 1, tiresp. mbx, are err); 
64 2 bytes read = rqwaitio(t1 connection, ti resp_nbx, OFFFFH, are err); 
165 2 DO WHILE bytes read <> 0; 
166 3 CALL raaread (t1 connection, a frame buff, 1, tiresp. mbx, arqerr); 
67 3 bytes read = rawaitio(t1 connection, t1,...iresp. Tox, OFFFFH, arc err); 
68 3 END; 

A reset to flush node */ 
169 2 termina (param. number param = 5; 
17O 2 terminal param. number used a 4; 
17, 2 terminal param. connection flags OFDH; 
172 2 terminal param. termina flags a 110H; 
173 2 terminal param. in baud rate = 9600; 
174, 2 termina (param. Outbaud rate = 1; 
175 2 termina param.scrot lines = 24; 
76 2 CALL raaspecial (t1 connection, 5, a terminal param, O, arqerr); 

177 2 END clear buff; 

fe f / 

78 clear buff_2: PROC PUBLIC; 

/* set to transparent ?node */ 
179 2 terminal param. number param s 5; 
180 2 terminal param. number used = 4; 
181 2 terminal param. connection flags = OFFH: 
182 2 terminal param. termina (flags = 10H; 
183 2 terminal param. in baud rate = 9600; 
184 2 terminal param. Outbaud rate s ; 
185 2 terminal param.scrottlines = 24; 
186 2 CALL roaspecial (t2 connection, 5, a terminal param, O, arquerr); 

At CLEAR INPUT BUFFER */ 
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189 
190 
19 

192 

193 
194. 
195 
196 
197 

198 

99 
200 

201 

203 

204 

205 

208 

209 

210 
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CALL rearead(t2 connection, aframe buff, 1, t2 i resp Tbx, arc err); 
bytes read = rqwaitio(t2 connection, t2 i resp. mbx, OFFFFH, are err); 
DO WHILE bytes read <> 0; 
CALL rearead(t2 connection, aframe 1 buff, 1, t2 ...iresp.mbx, arc err); 
bytes read = rewaitioct2 connection, t2 iresp. mbx, OFFFFH, are err); 
END; 

A reset to flush node i? 
terminal param. number param = 5; 
terminal param. number used = 4; 
termina param.connection flags = OFDh; 
terminal param. terminal flags = 110H; 
terminal param. in baud rate = 9600; 
terminal param. out baud rate = 1; 
terminal param.scrollines = 24; 
CALL rqaspecial (t2 connection, 5, a terminal param,0, are err); 

END clear buff_2; 

Seject 
yearsawaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaarteresterester/ 
/t try 
fe ASC O BINARY BYTE t/ 
At t/ 
yeaweeraesarea assawaaaaaaaaaaaaaaaaarinesserteresterretterestratere? 
ascii binary 1: PROC(string ptr, ierrptr) BYTE EXT; 

DC 

string ptr POINTER, 
ierrptr POINTER; 

END ascii binary; 

yearraraswanaesareswararawasawa was rearrarers are rearrasserer was writy 
/ se/ 
y ASCII TO BINARY ORD s/ 

/t r/ 
yaaaaaaaaaaaaaaaaaareer reaseraer retreaterestreet retreater researner/ 
ascii binary2: PROC(string ptr, ierrptr) WORD EXT; 

DC 

string ptr POINTER, 
ierrptr POINTER; 

END ascii binary2; 

years east area are reserterest firearrierrera arreheere redereretters/ 
ye t/ 
ye ASCII TO BINARY DORD f/ 

A tr/ 
A reserters statewater warrarietarrett referent retiretter retiretty 
ascii binary4: PROC(string ptr, ierrptr) DWORD EXT; 

OC 

string ptr POINTER, 
ierrptr POINTER; 

END ascii binary4; 

year awaaaaaaaaaaaaaaaaaaaaaaaaaaaareer areas were itserred referry 
/ w/ 
/w BINARY TO ASC BYTE fr/ 

110 
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ye ty 

yer writted a rear treet easter had rearrattainsterneare area agreer a ha? 
211 binary 1ascii: PROC(value, string ptr, ierrptry EXT; 

212 2 DC 

string ptr POINTER, 
ierrptr POINTER, 
value BYTE; 

213 2 END binary 1ascii; 

/s rew era area warrara war as an are area warrierrettest it as wet was were was eart air irra/ 
A tr e 
/t BINARY O ASC WORD a / 
/t ty 

/s read wrest writerraries rewaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaas, 
24 1 binary2 ascii: PROC(value, string ptr, ierrptry EXT; 

215 2 DCL 

string ptr POINTER, 
ierrptr POINTER, 
value WORD; 

216 2 END binary2 ascii; 

/www.terresterests were seaware treater awwarasawaasaaaaaaaaaaaaaaaaay 
Air a y 
f BNARY TO ASC OORD a / 
At st / 

yet reserteresareer-rearewer retatasaawaaaaaaaaaaaaaaaaaaaaassesses, 
217 1 binary4lascii: PROC(value, string ptr, ierrptr) Ext; 

218 2 DC 

string ptr POINTER, 
jerrptr POINTER, 
value DWORD; 

219 2 END binary4lascii; 

$SU8TITLEC GE DAA FROM FRAME GRABBER ( ) 
ye 8 a a s as a s o a s 8 w a 8 a w a 8 a a a 0. As a s a w & C as a o a 4 so a a a a s a a a a to o os e o 8 to 0 a wa a a 

?t ( / 
y GE DAA FROM FRAME GRAB8ER t/ 

/t tr/ 
/ st f / 

220 get frame: PROC(signature sample ptr.) PUBLIC; 

22, 2 DC 

Signature sample ptr POINTER, 
signature sample BASED signature sample ptr ( ). BYTE, 
ext WORD, 

Left WORD; 

y: w a a a w x i or a a a a 8 x a si w w & to n w w q as a s a w - - - - - - - - a s a s a s as s as as as a . it f 

222 2 bytes written = rqwaiti oct1 connection, to resp. mox, OFFFFH, arquerr); 
223 2 iF time out = false 
224, 2 THEN DO; 
225 3 left = (Sig and Mask * element size) + 2; 
226 CALL raa readct 1 connection, as ignature sample(0), left, tiresp_mbx, arqerr); 
227 3 END; 

228 2 bytes read = rqwait ioctl connection, t1 resp. nox, 15, arqerr); 
229 2 IF raer r = estime 
230 2 THEN DO; 
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232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 

243 

244 

245 

246 
247 
248 
249 
250 
251 
252 
253 
254 

. 255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 

267 

268 
269 
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time out 1 = true; 
CA rqScissends.coSresponsecnut ptr,0, ac10, TIMEOUT 1 ), arc 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 rascissends.coSresponsecnut lptr,0, ac8, ERROR 1 ),arqerr); 

END; 

END get frame1; 

get frame 2: PROC(signature sample ptr.) PUBLIC; 

DCL 

signature sample ptr POINTER, 
signature sample BASED signature sample ptr (1) BYTE, 
next WORD, 
eft WORD; 

/t . . . . . . . . . . . . . . . . . . . . . . . . . . . a a a as as as e o us as a o o a or a is a air a v P - P v - 8 to s/ 

bytes written = rqwaitio(t2 connection, t2 oresp. mbx, OFFFFH, arq err); 
IF time out 2 = false 
THEN DO; 
left = (Sig and Mask * element size) + 2; 
CALL roareadict2 connection, asignature sample(0), left,t2iresp. mbx, arquerr); 

END; 
bytes read = rqwaitio(t2 connection, t2 iresp. mbx, 15, arqerr); 
IF raerr = estime 
THEN DO; 
time out 2 = true; 
CALL rqScissends.coSresponse(nullptr,0, ac 10, TIMEOUT 2 " ), arqerr); 

END; 
ELSE IF time out 2 = true 
THEN DO; 
CALL clear buff 2; 
time out 2 = fatse; 

END; 
ELSE IF bytes read <> (Sig and Mask * element size) + 2 
THEN DO; 
CALL rqScSsendScoSresponsecnut ptr, 0, ac8, ERROR 2'), arqerr); 

END; 

END get frame2; 

yer an o o o o v in as a v a s a w a - a . . . . . . . . . . . . . . ter/ 

yere BEGIN MAIN MODULE (FRAME) PROCESSING wan/ 
/ ret s or a a as o e o - - - -n a s as as as a - a a as a a - as a tree/ 

Seject 
/ f/ 
ye t/ 
y SET UP I/O FOR LOGGING COMPUTER w/ 
/r t/ 
/w */ 

/*CALL ralogical attachdevice(a)(4., " : T3: '), ac2, "T3"), 1, are err); */ 
t3_dev connection = ras lookupconnection(a)(4,:T3: '), arqerr); 
t3_o resp. mbx = racreatemailbox (0, arquerr); 
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270 1 t3i resp_rnbx = racreatemailbox (O, arquerr); 
27 nut ptr = 0; 
272 CALL raaattachfile(0, t3-dev connection, nut ptr, t5i resp. mbx, are err); 
273 t3 connection = rareceivemessagect3i resp. mbx, OFFFFH, nut ptr, are err); 
274, tkin type 2 ragettypect3 connection, arc err); 
275 IF tkin type = 6 
26 1 THEN DO; 
277 2 CALL redetetesegment (t3 connection, are err); 
28 2 nu = 0; 
279 2 CALL ROSEXITSIOSJOB(roerr, anult, alexit status); 
280 2 END; 
28 1 CALL raaopen(t3 connection,3,3,0, arc err); 

282 termina param. number param s 5; 
283 terminal param. number used a 4; 
28, 1 terminal param. connection flags = OFDh; 
28S 1 terminal param. terminal flags = 111 h; 
286 terminal param. in baud rate = 4800 
287 terminal param. Outbaud rate F 1; 
288 termina (param.scrollines a 24; 
289 CALL roaspecia (ts connection, 5, altermina (param, O, arc err); 

/* CALL rological attachdevice(a)(4: T4: '), ac2, 4), 1, arqerr); / 
290 1. T4 connection s rasattach file(a)(4:4: " ), arqerr); 
29 CALL regsopen(T4 connection, 3,0, are err); 

292 termina (param. number param a 5; 
293. 1 terminal param. number used at 4; 
294 terminal param.connection flags = OFFH: 
295 1 termina param. terminal flags at 111H; 
296 terminal param. in baud rate = 4800; 
297 terminal param. Outbaud rate a 1; 
298 1 termina param.scrottlines = 24; 
299 nut ptr = 0; 
300 1 CALL rasspecial (T4 connection, 5, a termina (param, nuptr, are err); 

Seject 
/t as a s a a s w w w w x 8 a 8 w w w a s r. s. s & w a w a a 4 x s - - - a as a as a a s w a s a a f / 

/f 
/t SE UP AO FOR FRAME GRAB8ER tf 
ft in 
/ a w as a w a & w w & 8 v 8 w s as a w w w - - - a s a s & w w w a so as a a a a s - a a . . . . . . f / 

/* CALL rq togical attachdevicecac4, ; T 1: '), ac2, T1"), 1, are err); "f 
30 tidev connection = rqstookupconnection(a)(4,': T1: ' ), are err); 
3.02 1 to resp_nbx = racreaternai box(0, are err); 
3O3 1 ti resp_rbx = racreatemailbox (0, araerr); 
304 nut ptr = 0; 
305 1 CALL reaattachfieco, t1 dev connection, nut ptr, t1tiresp_mox, are err); 
306 ti-connection = rareceive?nessage(t1iresp. mbx, OFFFFH, nut ptr, ara err); 
307 tkin type = raget typect 1 connection, are err); 
308 1 IF tkn_type = 6 
309 THEN DO; 
30 2 CALL redeletesegment (t1 connection, araerr); 
3.11 2 nu a 0; 
312 2 CALL RQSEXITSIOSJOB(ra err, anutt, alexit status); 
33 2 END; 

34, 1 CALL raaopenct connection,3,3,0, araerr); 

31S 1 termina parafn. number param a 5; 
36 termina param. number used a 4; 
37 termina param. connection f tags = OFDH: 
318 termina param. termina flags at 10H; 
319 termina param. in baud rate = 9600; 
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320 terminal param. Outbaud rate = 1; 
321 terminal param.scrollines = 24; 
322 1 CALL roaspecial (t1 connection, 5, a terminal param,0, are err); 

Seject 
/* CALL ralogica attachdevice(a)(4,': T2: .), ac2, 'T2), 1, are err); */ 

323 t2 dev connection a rastookupconnection(a)(4, " : T2: .), are err); 
324 t2_o resp. mbx = rqcreatemailbox(0, are err); 
325 t2iresp. mbx = recreatemailbox(0, arqerr); 
326 nullptr = 0; 
327 CALL raaattach file(0, t2 dev connection, nullptr, t2 i resp_rbx, arq err); 
328 1 t2 connection = rareceivemessage(t2iresp. mbx, OFFFFH, nut ptr, arqerr); 
329 1 tkin type = raget typect2 connection, arqerr); 
33O 1 1F tkin type = 6 
3.31 THEN DO; 
332 2 CAll rodeletesegment (t2 connection, are err); 
333 2 nu = 0; 
334 2 CALL ROSEXITSIOSJOBCrd err, anull, alexit status); 
335 2 END; 

336 CALL raaopen(t2 connection,3,3,0, are err); 

337 terminal param. number param = 5; 
338 1 terminal param. number used = 4; 
339 1 terminal param. connection flags is OFDH; 
30 terminal param. terminal flags = 110H; 
341 1 terminal param. in baud rate = 9600; 
3.42 1 terminal param.out baud rate = 1; 
343. 1 terminal param.scroll lines = 24; 
344, 1 CALL reaspecial (t2 connection, 5, a terminal param, O, are err); 

Seject 
ye s/ 
/r ty 
/* SET UP I/O FOR LINE PRINTER t/ 
?t ty 
y k/ 

/*CALL relogical attachdevice(a)(4, " : LP: '), ac2, 'T1), 1, are err); */ 
345 lp dev connection = ras tookupconnection(ac4, " : LP: '), arc err); 
346 lp response mbx = rocreatemailbox(0, are err); 
54.7 nullptr = 0; 
348 CALL raaattachfile(0, tpdev connection, nullptr, lp response Tbx, are err); 
349 p connection = rareceivemessage(p_response nox, OFFFFH, nullptr, arqLerr); 
3SO 1 tkin type = ragettype( p connection, arqerr); 
35 IF tkin type = 6 
352 1 THEN DO; 
353 2 CALL rodeletesegment( p connection, are err); 
354; 2 null = 0; 
355 2 CALL ROSEXITSIOSJOBcrqerr, anut, aexit status); 
556 2 END; 
357 CALL reaopen( p connection, 2, 2, 0, arquerr); 

358 1 task priority = ragetpriority(0, are err); 
359 1 task priority = task priority - 1; 
360 1 nulptr = 0; 

Seject 
/ ty 
/r */ 
/ SET UP 1 ?o FOR SIGNATURE DATA BASE */ 
/* */ 
A t/ 
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563 
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365 
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3.68 
369 

370 
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373 
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376 
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378 
379 
380 

38 

382 

383 
384 

385 
386 
387 
388 
389 

390 

391 
392 
393 
394 
395 
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signature conn = rasattachfiteca (23, fuser/world/exp1.sig. dat'), arc err); 
CALL rasopen(signature conn,3,2,3rd err); 

bytes read = rasreadmove(signature conn, anurn ads, 2, are err); 
bytes read = rasreadmovec signature conn, as ignature, SIZE (signature), 

arquerr); 

CALL resctose(signature conn, arguerr); 
CALL rasdeleteconnection(signature conn, arqerr); 

time out 1 = false; 
time out 2 s false; 
next = 0; 

end frame time = 0; 
end frame index = num frames 1; 
zero frame index = 0; 

/* turn off exception handler for timeout in get frame / 
new x_hand ter.x-offset is 0; 
new x handler.x base = 0; 
nex handler.x mode = 0; 
CALL ragetexceptionhandler (aotid x_handler, 3rd err); 
CALL rasetexceptionhandler (anew x_hander, are err); 

/ CLEAR INPUT BUFFER / 
CALL clear buff; 
CALL clear buff. 2; 
corr msg.sync = OFFFFFFFFH; 

/* prime the get frame com/ 
CALL raawritect connection, a CODH), 1, t1 oresp. mbx, arc err); 

$SUBTITLE (MAIN MODULE DO FOREVER") 
freewww.www f 
/ try 

/ fe t t t M A N . MO O U E t t t is a / 
/s tf 

A f 

Do FOREVER; 

/* get next frame data / 
CALL get frame 1 (aget frame buff); 
CALL raawritect connection, a (ODH), 1, t1 oresp. mbx, are err); 

/* modulo subtract field count from a base count and convert to frame count */ 
old frame 1 index = end frame index; 
delta frame index = get frame 1 buff, time - end frame time; 
zero frame index = (zero frame 1 index. + detta frame 1 index) MOD num-frames; 
end frame 1 index = (oldframe 1 index + delta frame 1 index) MOD nurn frames; 
end frame time = get frame buff. time; 

/ fill frame from last acquired frame with new frame data / 

next sample old frame index; 
D0 WHILE next sample <> end frame index; 
next sample = (next sample + 1) MOD nurn frames; 
Frame 1 Buff (Next Sample) = Get Frame Buff.Sample; 
Frame 1 Mask(Next Sample) = Get Frame 1 Buff. Mask AND O3F h; 

END; 

/* compare signatures with frame buffer / 
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DO next ad = 0 TO numads - 1; 

f" cycle through the signature samples per ad / 
found a 0; 
mask set = 0; 
Do next sample = 0 TO num samples - 1; 

A calculate index in circular frame buffer of signature ty 
time index s (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)); 

A court number of bits same A 
bit count = bit count AND num elements mask(num elements - 1); 
found = found t num bits set(bit count); 
mask set = mask set t num bits set (frame 1 maskctime index)); 

END; /* Do next sample */ 
/* promptco) = 8; */ 
/r CALL binary2 ascii (DOUBLEC found), aprompt, arc err); */ 
/ CALL recsendcoresponsecnullptr,0, aprompt, are err); */ 

1 F (mask set < (found * 2)) 
THEN DO; 
mask found 
END; 
ELSE DO; 
mask found = 0; 

END; 
corr msg. value(next ad) = mask found; 

(found - mask set / 2); 

IF mask found > 45 
THEN DO; 
A ad detected f 
log1.start flag = 0; 
tog1.sys time = ragettimecarcerr); 
log 1. tag = signature(next ad). tag; 
log 1.channel at (1 OR SHL(DOUBLE (mask found),8)); 
tog1. frame nurn a end frame 1 time; 
CALL reawritect3 connection, a log1.start flag, SIZEC log1), t3_o resp. mbx, are err); 
bytes written a rowaitioct3 connection, to resp. mbx, OFFFFH, arc err); 

next disp = 5; 
END; 

END; /* Do next ad */ 

next dsp = next_dsp + 1; 
IF (next dsp MOD 6) = 0 
THEN Do; 
bytes written a raswriternovec T4 connection, acorr msg, SIZE (corr msg), arqerr); 

END; 

year terrarestraatenetrataster resteenaaaaaaaaaaaaaaaaaaaaaaaaay 

END; /* DO FOREVER / 

END frame; 

SEEC 
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123 124 

MODULE INFORMATION: 

CODE AREA SIZE - OA2EH 2606d 
CONSTANT AREA SIZE F 03A3H 93 D 
VARABE AREA SIZE = 2CEOh 114880 
MAXIMUM STACK SIZE = 0028h 40D 
1614. LINES READ 
O PROGRAM WARNINGS 
O PROGRAM ERRORS 

CCT iONARY SUMMARY: 

SO7KB MMORY AWAIABLE 
22K MEMORY USED (4%) 
OKB DSK SPACE USED 

END OF P/M-86 COMPTLATION 
iNDX. W51 (X325) PL/M-86 v2.3 COMPI LATION OF MODULE PRTH IT 

yawswarasawaaaaaaaaaaaaa was a was reas were are twent he were was or retired as at / 
/* to 

/t © 1986 Selling Areas - te 
/ Marketing, Inc. 
?: Unpublished work - , 
/s Ali rights reserved / 
/ a / 
/ rt 

At NARRAWE t 
/ AAAAMAAAAAA 

/t 

/* This modulie receives data from port "t2, written there by the v 
A* "GESIG" contercial detection nodule. This data consists of: it 
/ t 

A Check OWORD - - - should be a zero if the packet sent is in ef 
/ sync.; used to check for valid data sent trf 
/* Sentrime - DWORD - - - format: no. of seconds since iRMX was released 
/* Sent ID - DWORD - - - ID # of commercial detected by GETSIG module tf 
/* Channel Num- BYTE - - - one of two channel numbers ef 
/* Cor sits . BYTE . . . tf 
/* Cor Frames - WORD - - - # of frames btwin hits within 5 seconds f / 
/f s/ 
W* . Using these values, this module will: er 
/? t 

A a) Check that valid data has been sent rt 

/ b) Check that no other commercia has been detected in the last t/ 
y 34 seconds. ( / 

/t c) Subtract from SENT TIME 34 seconds to make up for time lag in / 
/ being sent the data from GETSI G. f / 
/ d) Convert SENT TIME watue to ASCII TIME. e? 
/ e) Search "descriptive' data base until this COMM D is found ef 
ye f) Store the ASCII description a long with ASCII TIME into a st 
/ buffer for printing. / 
/s g) Send the "print buffer" to the line printer to be printed. s f 
/t try 
fwr year arrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrleeger f 

SLARGE 

1 Prth it: 

DO; 
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1 
12 
13 
14 
s 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

42 
43 
44 

45 

46 
47 

48 
49 

50 
51 
52 
53 
54 
55 
56 

C: 
C 

/** NON- iRMX INCLUDE FILES 

125 
yawaaaaaaaaaaaaaaaaaaaaretarrera aware/ 

4,739,398 

yres area warrara are arasaaraaaaaaaareer/ 

SINCLUDE (:F8:ARGSNC) 
yaraawwwaaaaaaaaaaaaaaaaaaarterstarrent aware arrerntresserwarrent retreet rete/ 
A ARGLS. NC Screen Processor - - Argument List Delimiters 
yanseaweewaawarrierrarate her rere were retreater terrarierreras referrettery 
DECARE 
OECLARE 
DECARE 
DECLARE 
DECARE 
DECARE 
DECLARE 
DECARE 
DECARE 
DECARE 
DECLARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECUARE 
DECLARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 

TN 

TS 
C 
MS 

M 

MC 

SR 
TR 

RO 
T 

DM 
O 
T 
TC 

I2 
4. 
B1 
B2 
84 
TD 

CD 
E. 
GD 

GE 
R 

O 
EL 

LITERALLY 
TERALLY 

LERAY 
LITERALLY 
ITERALLY 
LERALLY 
LITERALLY 
LITERALLY 

ERALLY 
LITERALLY 
ITERALLY 
TERALLY 
TERALLY 

LITERALLY 
LERALY 
LITERALLY 
LITERALLY 

LITERALLY 
LERALLY 
LITERALLY 
LITERALLY 
LITERALLY 
LITERALLY 
TERALY 

LERALLY 
LERALY 
LTERALLY 

SNCLUDE (F2: DTBLE INC) 
DECLARE 
DECARE 
DECARE 
DECARE 
DECARE 

DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
OECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECLARE 
DECARE 

DBS001 
DBS002 
DBSOO3 
DBS004 
osSOOS 
DBSOO6 
DBSOO7 
DBSOO8 
D3S009 
DBSOO 
DBMOO1 
DBM002 
DBMOO3 
DBM004 
DBMOOS 
DBMOO6 
deMOO7 
DBMO08 
DBM009 
DBMOO 
SGS00 
SGS002 
SGS003 
SGSOO4. 
SGS005 
SGS006 
SGSOO7 
SGS008 

ITERALLY 
LERALLY 
LERALLY 
LERALLY 
LERALLY 
LERALLY 
LERALLY 
LITERALLY 

ERALLY 
ERALLY 

LERALLY 
LITERALLY 
LITERALLY 
LERALLY 

TERALLY 
LITERALLY 
ITERALLY 
LERALLY 
LITERALLY 
ERAY 

TERALLY 
ITERALLY 

LITERALLY 
LERAY 
LITERALLY 
ITERALLY 

LTERALLY 
LERALLY 

OFl 
OFOH 
OF1 ht 
OF2H 
OF3H 
OF4H 
OFSH 
OF6h 
107ht 
OF8H 
OF9i 

for AH 

f 

A. 

A 

A. 

A. 

A. 

A. 

o 
A. 

A 

A. 

A. 

A. 

A. 

/t 
/ 
ye 

/ 
/t 
/ 
?t 
ye 

?t 
/ 
At 
At 
fe 
/ 
pe 

At 
/ 
At 
fift 
/t 
/t 
ye 
/ 
ye 

/ 
/ 
ye 

(Type 
<Type 
<Type 
<Type 
(Type 
(Type 
<Type 
<Type 
KType 
<Type 
KType 
<Type 
<Type 
<Type 
KType 
KType 
KType 
<fype 
<Type 
CType 
KType 
KType 

No Operation> 
Character String> 
Character String IndirectX 
Message String> 
Message String indirect> 
Meessage Constant> 
Screen References 
Reply> 
Reply Default 
Timeouts 
Display Miniimume 
Outrine list> 
List Transferx 
Counts 
Integer'2 Datump 
Integer'4. Datump 
Binary 1 Datump 
Binary 2 Datump 
Binary 4 Datump 
Decimal Datump 
Character datum 
End of I/O List 

<Group Definition> 
<Group End 
KType 
<Type 

Reply I/O list> 
Reply Default I/O List> 

KEnd of List 

126 
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57 
58 
59 
60 
6 
62 
6S 

65 
66 

67 
68 
69 
70 
7 
72 

74. 
75 
76 

78 
79 
80 
8 

82 
83 

85 

87 
88 
89 
90 
91 
92 

93 
94. 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 

105 
06 

107 
108 
109 
110 
111 

eseee 
s:ecC 

DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECLARE 
DECLARE 
DECARE 
OECARE 

127 
SGS009 
SGMOO1 
SGM002 
SGMOO3 
SGM004 
SGM005 
SGM006 
SGM007 
SGM008 
SGM009 

ERALLY 
LERALLY 
TERALLY 

Li TERALLY 
TERALLY 

LITERALY 
TERALLY 
TERAY 

LITERALLY 
LTERALY 

SINCLUDE ( : F8KBNPT. INC) 
/wwwaaaaaaaaaaaaaaaaaaaaaaaaaaawaaaaaaaaaawa warrawere were were were were arrett wer 

Keyboard Input Codes 
/aware rare rearranteere awarrierraneers were rewriterataea arrierraries / 
/ 

DECLARE 
OECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECLARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
ECARE 

DECLARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECLARE 
DECARE 
DECARE 

MU 
MD 
MR 

ML 

AB 
EN 

R 
HM 

HLP 
MM 

FMU 
f 

F2 

F3 
F4 

F5 
FS 
7 
F8 
F9 
F10 
F 11 
F12 
F13 
F4 
F15 

: 8 
10 
1 

12 
13 
4 

1 15 
f 16 

I 8 

Screen Processor - - 

LITERALLY 
LERALY 
LITERALLY 
LITERALLY 
LERALLY 
LERALLY 
TERALY 
ERALLY 

TERALLY 
LERAY 

ERAY 
LERALLY 
IERAY 

LITERALY 
LITERALLY 
TERALLY 
TERALLY 

LERALY 
TERALLY 
TERALLY 

LERALLY 
TERALLY 

LITERALLY 
TERALLY 
ERAY 
ERALLY 

SINCLUDE ( :F8: SCRCC, NC) 

yaraases were awarraraswananarawatara at arriers area warner are area warrats arose f 
/* SCRCC. INC 

DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECUARE 
DECLARE 
DECLARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECARE 
DECLARE 
OECLARE 
DECARE 

RC 
RS 

FD 

FR 

CM 
NA 

NO 

H 

W 

W8 

XM 

NX 

CS 
CP 

N 

N 

H 

NB 

B 

4,739,398 

Screen Processor - 

/rsrew rares whess was wran were wresearward waterwarenewarewarterwears were was were w 
LERALLY 
TERALY 
ERALY 

TERALLY 
TERALLY 
TERALLY 

LITERALLY 
LTERALLY 
LERALLY 
LERALLY 

ERALLY 
ERAY 

LERALLY 
LTERALY 
TERALLY 
ERALY 
TERALY 
TERALLY 

LITERALLY 

ye 
/ 
/w 
Air 
At 
/ 
/ 
/ 
/ 
fit 
/ 
/ 
/ 
/ 
/t 
?t 
/ 
Aw 
ye 

At <Cursor Ups 
?t KCursor Down) 
/t KCursor Rightx 
fit CCursor Left) 
fe Kao 
fs gEnterx 

fe (Return 
At <ceX 
fa KHelp) 
/s CM8 if enu> 
fit <function Menu> 
fift CFunction > 
/ CFuriction 2) 
A <Function 4X 
Aft KFunction 4x 
?t CFunction S> 
fift kFunction 6X 
fe <Function 7 
fe <Function 8> 
fe CFunction 9x 
ft. <Function OX 
Aft CFunction 112 
/ge CFunction 2> 
ye <Function 13> 
fs <Function &x 
A st <Function 52 

Screen Contro Codes 

<Repeated Characters 
(Repeated SpaceX 
<Flag Definition> 
<Flag Reference) 
(Output Al Caps.> 
KNo Output Al Caps> 
KNo Operation> 
KHorizonta Tab> 
KVertica, Tabd 
<Wertical Tab To Botton 
<Expanded Modex 
KNot Expanded Mode> 
<Clear Screen> 
<Cursor Position 
<Ne inex 
<Normal intensity 
<High intensity> 
K8 ink Off> 
K8 link On> 

1 

a 7 

f 

tf 
ef 

w 

A 

ef 

• 
r/ 
a / 
trf 

r 

rf 

a v 
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112 
113 
14. 
115 

6 
117 

118 
119 
2O 
121 
122 
123 
12. 
25 

126 

e 

se 

129 
DECARE NU ERALLY 

DECARE UC TERALLY 
DECARE AC LERAY 
DECARE OC LERAY 
DECARE NW LERALLY 

DECARE RW LERAY 

SINCLUDE (F8:SCRPRS. INC) 

i093.ht; 
094H1; 
1095; 
O96H 
1097Hi; 
1098; 

4,739,398 

ft 
ye 
y 
ft 
fe 
y 

KNo Underscored 
KUnderscore> 

<Activate Cursor> 
CD eactivate cursor> 
<Norna Video 
{Reverse Video 

130 
s/ 
ty 

se/ 
ft/ 
t/ 
f 

yarrestatest retreater retarretter that retrestretteresterestererettere/ 
f SCRPRS, INC Screen Processor Screen Data Control Codes 
Aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaretarretteresteretter/ 
ECARE FE ERALLY 
dCARE RP LERALLY 
DECARE X ERALLY 
OECLARE SF LERAY 

DECARE SH TERAY 
DECARE FH LTERALLY 
DECARE NF LERAY 
DELARE CF LITERALLY 

DECARE SE ERALY 
HE TERALY 

OFFH, 
OFFH; 

At 

Air 
y 

KFunction Enable> 
KReply Code) 
<Message Constant) 
(Screen Reference 
kShort Help Code 
KFull Screen Help Code> 
<Numeric Output Format> 
<Character Output Format> 

CScreen Message End) 
KHelp Message End) 

/ween rease as awaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa-ee/ 
first irMX EXTERNAL PROCEDURE DECLARATIONS 

(BY WAY OF INCLUDE FILES). yer 
traf 
he/ 

yaraare arrasawaaaaaaareer arresterwarrasserer/ 

SINCLUDEC: F3:EXCEP.) 
Ssave no list 
SINCLUDE( : F3: HEXCEP.L.T.) 
Ssave no list 
SINCLUDE( : F3: EXCEP.LIT) 
Ssave no ist 
SINCLUDEC: F3: LKSET 
SSAVE NOLS 
SINCLUDE: FSNEXCEP.L. 
Ssave not ist 
SNCLUDECFSUEXcEPT) 
/ 

This literal file was supplied as ZBRA58. LIT with the 
iRMX 86 UPDATE 3, 03/28/85. It replaces the original module 
which was missing carraige return characters. 

t/ 

Ssave riotist 

SINCLUDE( : F3: HSNCOR.EXT) 
SSAVE NOIST 

SINCLUDEC: FSAREADEXT 
SSAWE NOLS 

SINCLUDEC: F3ASPEC.EXT) 
SSAWE NOLIST 

SINCLUDEC: F3: EXO.J.EXT) 
SSAWE NOIS 

SINCLUDEC: F3: GT TIMEXT) 
SSAVE NOLIST 

SNCLUDECF3:LATDW.EXT 
SSAWE NOS 

SINCLUDEC: F3:IDTDWEX) 
SSAVE MOS 

fr/ 

t/ 
ty 
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229 

230 

23 

232 

233 

s 

3. 
SINCLUDE( : F3: ISATF.EXT) 
SSAWE NOIS 

SINCLUDECFS: ISCLOSEX) 
SSAWE NOS 

snclude CF3ISCRFEX) 
SSAWE NOIS 

SINCLUDEc: F3: SDLCN.EXT) 
SSAVE MOS 
SINCLUDEF: SUCMEX) 
SSAVE OS 
SNCLUDECFSS SOPEX) 
SSAWE NOS 

SINCLUDE(FS: SRDMV.EXT) 
SSAVE NOLIST 
SINCLUDE(F3 : SSEEK.EXT) 
SSAWE NOIS 
sincLUDEC: F3: SSPEC. EXT 
SSAWE NOLS 

SNCLUDE: FSSWRMW.EXT) 
SSAWE NOIST 
SNCLUDECF3: WO.EX) 
SSAVE NOLS 

SINCLUDE( : F3: NCRMBX,EXT) 
SSAVE NOLS 

SINCLUDECF3N cRSEGEX) 
SSAVE MOS 

SINCLUDE( : F3:NCRTSK.EXT) 
SSAWE NOLIST 

SNCLUDEF3:NDMBX. EXT 
SSAWE NOIST 

SINCLUDE: FSNDLSE.EXT) 
SSAVE NOLIST 
SINCLUDE: FS:NDSK, EXT) 
SSAWE NOLIST 
SINCLUDEC: F3:NGTEXH.EXT 
SSAVE NOIST 

SNclude:F3 NRCMES-EX) 
SSAWE NOS 

SNCLUDE( 8 F3 SEPEX) 
SSAVE OLS 

SINCLUDE(F3:NSNMESEX) 
SSAWE NOS 

SINCLUDE: FS:NSEXH.EX) 
SSAWE NOS 

SINCLUDE( : F3:UDCT.M.EXT) 
SSAVE NOLS 

4,739,398 

year aware are ear were was a rearresterest f 
At WT220 ARRAY DECARATIONS sat/ 
/www.rewarter rear trainer street tester/ 

DECLARE Reverse vidc). BYTE DATAcOBH, (7m'); 

DECLARE Normal vid(*) BYTE DATA(018H, CO;27m'); 

DECLARE High intensity(*) BYTE DATAC01BH," (im'); 

DECLARE Low Intensity(*) BYTE DATA(01BH, (0;22m'); 

DECLARE cursor Pos STRUCTURE 
(CSI WORD, 

32 
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133 134 

3racket BYTE, 
Row BYTE, 
Semi Colon BYTE, 
Column. BYTE, 
Terminator BYTE); 

/www.arrivere are were retre went f 
At ARRAY DECARATIONS ref 
A a narrorissanna war waterranese/ 

24 1 DECLARE Begin Console Msg(). BYTE DATAC 

DETECT PROGRAM: "DETECT C-> Rev. 1.0 , 
01 BH, (7;4m, ',01 BH," (0:27;24m, ODH, OAH); 

235 1 DECLARE Begin Printer Msg(*) BYTE DATA( 

DETECT PROGRAM: "DETECT C-> REv. 1.0 ss=s==============s== ODH, OAH); 

236 DECLARE Chn Width Line(80). BYTE; 

237 DECLARE Date Peak line(80). BYTE; 

238 1 DECLARE DB Line(*) BYTE DATAc 
s - - - a DATA BASE AUTOSG C-2 REW 10 - - - - - ODH, OAH); 

239 1 DECLARE Desc Msg(268). BYTE; 

240 1 DECLARE Fade Buf (91). BYTE; 

24, 1 DECLARE DLine(91). BYTE; 

242 DECLARE Prtrid_Line(80). BYTE; 

f tasterester arearraternatastry 
fe LITERA. DECARATIONS are/ 
years were retreat relaterary 

243 DECLARE Forever LITERALLY WHILE 1 ; 

ywarretter arrierrent attery 
With TOKEN DECARATIONS try 
/westees arranterestreaternatars/ 

244. 1 DECLARE Chn 1 Mbx Tkn TOKEN; /* TOKEN RETURNED FROM CREATESMBox ***/ 
24S 1 DECLARE Chn2 Mbx Tkn TOKEN; /* TOKEN RETURNED FROM CREATESMBox" / 
246 DECLARE DuraTry Tkn TOKEN; feet TOKEN RETURNED FROM ATTACHSFILE ret/ 
247 DECLARE Fite Conn TOKEN; fert TOKEN RETURNED FROM IATTACHSFILE1 (DESCD8 FILE) ret 

- 
248 DECARE prt Conn TOKEN; fe TOKEN RETURNED FROM IATTACHSFILE1 (INE PRT) tref 
249 1 DECLARE Prti Task Tkn TOKEN; /* TOKEN RETURNED FROM CREATESTASK" IN RECEIVE DATA" 

... rey 
250 1 DECLARE Prt2 Task Tkn TOKEN; /*** TOKEN RETURNED FROM CREATESTASK!" IN RECEIVE DATAt 

serie? 

251 DECLARE Resp. Mbx Tkn TOKEN; /* TOKEN RETURNED FROM CREATESMBox ret/ 
252 DECLARE Segi Tkn TOKEN, /* TOKEN RETURNED FROM CREATESSEGMENTI tet/ 

Msg1 Buf BASED Seg1 Tkn(13). BYTE; /* MSG SENT TO PRINT_Hi Ti ret/ 
253. 1 DECLARE Seg2 Tkn TOKEN, /*** TOKEN RETURNED FROM ICREATESSEGMENT is lett/ 

Msg2 Buf BASED Seg2_T knc13). BYTE; /*** MSG SENT TO PRINT_Hi Ti re/ 
254. 1 DECLARE T1 Conn TOKEN; /* TOKEN RETURNED FROM IATTACHSFILEI ret/ 
255 DECLARE T2 Conn TOKEN; /* TOKEN RETURNED FROM ATTACHSFILEI kitty 

A. warraraswara reaseraaaaaaaaaaay 
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256 
257 
258 

259 
260 
261 
262 
263 
264 
26S 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 

276 
277 
278 
279 
280 
28 
282 
283 
284 
285 
286 
287 
288 
289 
290 
29 
292 
293 
294 
295 
296 
297 
298 

299 

3OC 

30 

4,739,398 
135 136 

?ee VARABLE DECLARATIONS stra/ 
A. www.wrwrestartered were treaty 

DECLARE At ready Read WORD; FOR SREAD"...BYTES READ IN LOOP / 
DECLARE Bytes Read ORD; /* RETURNED FROM i...SSREADSMOVE - # of BYTES READ ?tres / 
DECLARE Bytes written WORD; /* RETURNED FROM "...SSWRITESMOVE: - # of BYTES WRITTEN 

a trait/ 

DECLARE Channel Nun WORD; 
DECLARE Chn 1 Last Fade DWORD; f* CONTAINS TIME OF LAs, Fade on THIS CHNL i? 
DECLARE Chn L2 Last Fade DWORD; CONTAINS TIME OF LAST Fade on His CHNL is 
DECLARE Chn 1 Last Hit DORD; CONTAINS TIME OF LAST - ON THis CHNL at 8/ 
DECLARE Chn2 Last Hit DORD; /* CONTAINS TIME OF LAST HIT ON THIS CHNL te? 
DECLARE Chn 1 Last ID DWORD; frt CONTAINS LAST iD ON THIS CHNL test? 
DECLARE Chn2_Last ID DWORD; /* CONTAINS LAST iD ON THIS CHNL tire / 
DECLARE Continue BYTE; /* FLAG WARIABLE tri/ 
DECLARE Cori Peak BYTE; 
DECLARE Cor2 Peak BYTE; 
DECLARE Cor 1. Frame ORD; 
DECLARE Cor2. Frame ORD; 
DECLARE Cor 1 width BYTE; 
DECLARE Cor2 width. BYTE; 
DECLARE Counter WORD; 
DECLARE Create Status WORD; f. STATUS RETURNED FROM CREATESTASK trf 
DECLARE Dword Var DWORD; /* USED WITH "LPR. I?se to PRINT OUT WAR VALUE at 7 
yet treet retreet the retresses transferres areasieri attresses to be sees at a was assoccing f 
A NUMBER OF RECS IN DESCDB9 FILE • OOBLE CURRENT VALUE OF 100 a Gryf 
W** ... IF MSG APPEARS ON SCREEN DURING AT TEMPT TO ADD A REC To DATA BASE is est? 
f** ... (CHANGE HERE AND IN DESCOB.SRC) at 
yet treet retarretter tastern terrett streets are street terrerett retire retire treet etersee f 
DECLARE Err Msg(80) BYTE; 
DECLARE FileSize LITERALLY 1.00; /* <sas SEE ABOVE MSG ret/ 
DECLARE First Detect BYTE; /* FLAG FOR INITIALIZATION st/ 
DECLARE First Fade BYTE; /* FLAG FOR INITIALIZATION / 
DECLARE First Frame. On 1 ORD; 
DECLARE First Frame. On 2 ORD; 
DECLARE Last Frame Num WORD; y r* LAST FRAME OF COMM IN WHICH sigNATURE RESIDES “? 
DECLARE Left To Read word; /* FOR "SREAD11...BYTES LEFT TO READ (N LOOP) */ 
DECLARE Null Ptr POINTER; /* SET TO O FOR SYSTEM CALLs / 
DECLARE Nut Tkn TOKEN; /* SE TO O' FOR PHYSICALSDETACH BIOS CALL ***/ 
DECLARE Num Recs WORD; /* OF RECs iN FILE "DEscD8: f 
DECLARE Peak Time DWORD; 
DECLARE Peak2 rime DWORD; 
DECLARE Prt Bytec5). BYTE; /* ICHNL NUM" CONVERTED TO ASCII FOR PRINTING " / 
DECLARE Prti D(9). BYTE; /** lisENTED1 CONVERTED TO Ascii FOR PRINTING " / 
DECLARE Prt Last Fadec8). BYTE; /*** ASCII OF SECONDS SINCE LAST "FADE" DETECT *** / 
DECLARE Prtr Response(2) BYTE; /* CONTAINS REPSONSE TO COSSEND" ***/ 
DECARE same Com BYTE; /* FLAG INDICATING SAME COMMERCIAL DETECTED ***/ 
DECLARE ScrPeak BYTE; 
DECLARE ScrTime DWORD; 
DECLARE Scr width. BYTE; 
DECLARE Send To Printer BYTE; /* INDICATES DATA SHOULD GO TO LINE PRINTER 
DECLARE Since Last Chnt 1. Fade DWORD; /*** # OF SECONDS SINCE LAST (FADEl DETECTED ** 

- A 

DECLARE Since Last Chn L2 Fade DWORD; /*** # OF SECONDs siNCE LAST (FADE I DETECTED ret 
- f 

DECLARE Status WORD; /*** VALUE RETURNED FROM SYSTEM CALLs irre / 
DECARE Stay in Loop BYTE; /* "Do-WHILE FLAG if 

yet were was era wroarrawer was a ray 
A sRUCR DECARATIONS stre/ 
/s sweet trees were are wreserve aware f 

DECLARE Descdb Fi tec File Size) STRUCTURE 
(CoTIn ID DWORD, 
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303 

304 

305 

306 

307 

308 

309 
30 
3.11 
312 

3.13. 

34. 

315 

4,739,398 
137 

Ascii Desc(200). BYTE); 

DECLARE New X handler STRUCTURE 
(XOffset WORD, 
X Base WORD, 
XMode BYTE); 

DECLARE Old XHandler STRUCTURE 
(X_offset ORD, 
X Base WORD, 
X Mode BYTE); 

DECLARE Receive Buf STRUCTURE 
(Check Bytes(4) BYTE, 
Sent Time DWORD, 
Sent D DWORD, 
Channel Nun BYTE, 
Correlate Bits BYTE, 
Frame WORD); 

DECLARE Terminal Param STRUCTURE 
(Number Param WORD, 
Number Used WORD, 
Connection Flags WORD, 
Termina F tags WORD, 
in Baud Rate WORD, 
Out Baud Rate WORD, 
Scrolines WORD); 

DECARE Tirne STRUCTURE 

(Actual Time DWORD, 
Datec8). BYTE, 
Time(8) BYTE); 

/sween retres rearrierrestratesters are reas f 
Art EXTERNAL PROCEDURE DECLARATIONS / 
?tarressweares rearraratrastretreaterrariety 

?treaterrestered retiretarrettereretter retarretterest writerrrrrrrrrrrrrty 
y tr/ 
y BINARY ASCII ORD s/ 

/t t/ 
/* This procedure (BYTE ASCII) written by Steve Sletten t/ 
years arrearrate reas were starterrarare area arrestrater rearrarity 
Byte Ascii: 

PROCEDURE (value, String Ptr, String Cnt, 1err Ptri) EXTERNAL; 

DECLARE value BYTE; 
DECLARE String Ptr POINTER; 
DECARE String Cnt WORD; 
DECLARE I err Pitr POINTER; 

END 8yte Ascii; 

ywire were sewers writtatrastreater rearwaterreer wanteereewarenterrerary 
/ t/ 
ye BINARY TO ASCII WORD try 
At t/ 
/* This procedure (BINARY2 ASCII) written by Steve Stetten ty 
/enter retarretterestate area artwriteratrastreaterwaterrerranean arre/ 
binary2 ascii: PROCEDURE (value, string ptr, ierrptry EXTERNAL; 

DECARE 

string ptr POINTER, 

138 
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316 2 

37 

38 2 

319 2 

32O 1 

32 2 

S22 
323 
3.24. 
32S 
326 
32? 
328 
329 
330 
33 
332 
333 
334 

3.35 
336 
537 
338 
339 
340 
34 
342 
343 
344 
34S 
346 
34.7 
348 

4,739,398 
139 

ierrptr POINTER, 
value ORD 

END binary2 ascii; 

/aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaf 
y: tf 
Af BNARY O ASCII OORD f / 
/f f / 
f* This procedure (BINARY4. ASCII) written by Steve Stetten s/ 
yaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaarets were eastes to treeter? 
binary4lascii: PROCEDURE (vatue, string ptr, ierrptr) EXTERNAL; 
DECARE 

string ptr POINTER, 
ierrptr POINTER, 
value DWORD; 

END Binary4Ascii; 

years an are area are area arrier/ 
/est PROCEDURE DECARATIONS / 
yet has area wants are as a terra aff 

Check. Data 
PROCEDURE; 

Continue = 1; 

140 

years area area area was awaaaaaaaaaaaaaaaaaaaaaa warras werest starretter / 
A CHECK THAT NO OTHER COMM HAS BEEN DETECTED IN LAST 30 SECONDS at if 

yearsaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaassessessweet treeterseases f 

IF (Receive Buf. Sent ID <> OFFFFFFFFH) THEN 
Do; yet BEGIN 1st IIIF - THEN / 

IF (First Detect = 1) THEN 
Do; yert BEGIN 2ND IF - THENTI tel/ 

First Detect is 0; 
Chn, last hit = Receive Bufsent Time 5; 
Chn, 2 Last hit a Receive Buf. Sent-Time - 5; 

END; yert END 2ND IF - THEN i? 
F (continue = 1 THEN 
Do; /*art BEGIN 2ND IIF - THEN i t / 

IF (Receive Buf. Channel Num 1) THEN 
Do; /test BEGIN 3RD IF - THEN / 

:F (chn. Last Hit > Receive Buf. Sent Time - 5) THEN 
/***==> FOR NO PRINT OF SAME ID <== (Chn 1 Last D = Receive Buf. Sent D) AND 

... re/ 
Do; yet BEGIN 4TH F THEN .. 2ND DETECT N 5 SECS OR LESS f 

Cor 1. Frame = Receive Buf. Frame - first Frame. On 1; 
Cor 1 width = Cor width + 1; 
tF (Receive Buf. Corretate Bits > Cor Peak) THEN 

Do; feet BEGIN 5TH F - THEN is er/ 
Cor 1. Peak 2 Receive Buf. Correlate Bits; 
Peak Time a Receive Buf. Sent Time; 

END; yet END STh IF - THENI tri/ 
Segrkn a RGSCREATESSEGMENT (16, aStatus); 
CALL Movbcapeak 1 Time, asgBuf(0),4); 
CALL MovbcReceive Buf. Sent ID, a-sgi Buf (4),5); 
CALL Movbcacor Peak, a Msg 1 Buf (9), 1); 
CALL MovbcaCor 1 width, a-sg. Buf (10), 1); 
CA Movb(acor 1frame, a Msg 1 Buf (11), 2); 

Page 89 of 118



349 
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351 
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353 
3.54 
355 
356 
357 

358 
359 
360 
361 

362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 

373 
374, 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
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387 
388 

389 
390 
391 
392 
393 
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395 
396 
397 
398 
399 
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141 142 

years werewaaraaaaaaaaaaaaaaaaaaaaar/ 
yet SEND DATA TO "PRINT 1 Hi Ti! wr/ 
/rewaaaaaaaaaaarterrera narrangwar/ 

CALL RQSSENDSMESSAGE (Chn 1 Mbx Tkn, Seg1 Tkn, 0, astatus); 
IF (Status <> ESOK). The 
Do; /* BEGIN 3rd IIIF - THENI try 
Continue = 0; 
Dword War = DOUBLE (Status); 
CALL Mowbcac Status from SENDSMSGCCHNL 1 (IF)) = ), a Err Msg,31); 
Bytes written = RQSSSWRITESMOVE (Lprt Conn, arr Msg,80, aStatus); 
CALL Setbc" ', aErr Msg,78); 

END; /* END 3rd IIF-THEN ret/ 
Chnl1 Last Hit = Receive Buf. Sent Time; 
Chn 1 Last ID = Receive Buf. Sent ID; 

END; yert END 4TH II.F.THEN tr/ 
ESE 

Do; yet BEGIN 4TH (ELSE ty 
First Frame. On 1 = Receive Buf. Frame; 
Cor 1. Peak = Receive Buf. Correlate Bits; 
Cor 1. Frame s 0; 
Peak Time = Receive Buf. Sent Time; 
Cor 1 width = 1; 
Segi Tkn = RQSCREATESSEGMENT c 16, astatus); 
CALL Mowbcapeak1 Time, asg1 Buf(0),4); 
CALL MovbcaReceive Buf. Sent ID, asg1 Buf (4),5); 
CALL MowbcaCor Peak, asgBuf (9), 1); 
CALL Mowbcacor 1 width, asgBuf (10), 1); 
CALL MovbcaCor1 Frame, asg1 Buf(11), 2); 

/www.wrestratewart attawaaaaaretary 
yer SEND DATA To HPRINT 1 Hit I hat/ 
yearanarawarenaeataaaaaaaaaaaaaaaar/ 

CALL ROSSENDSMESSAGE(Chnl1 Mbx Tkn, Seg1 Tkn, 0, a Status); 
IF (Status C> ESOK) THEN 
Do; /ett BEGIN 3rd F-THEN i et/ 

Continue is 0; 
Dword Var = DOUBLE(Status); 
CALL Mowbcac Status from SENDSMSG (CHNL 1 (ELSE]) = ), a Err Msg,31); 
Bytes written a RQSSSWRITESMOVEcliprit Conn, arr Msg,80, astatus); 
CALL Setbc' ', arr Msg,78); 

END; yert END 3rd IIF - THENIt w/ 
Chn 1 Last hit = Receive Buf. Sent Time; 
Chn 1 Last D = Receive Buf. Sent ID; 

END; yet END 4TH ELSE ter/ 
END ?tar END 3RD IF - THEN trf 

ELSE IF (Receive Buf. Channel Num = 2) THEN 
Do; /te?t BEGIN 3RD IF - THEN is tr/ 

IF (Chnl2 Last Hit > Receive Buf. Sent Time - 5) THEN 
/***==> FOR INO PRINT OF SAME ID <== (Chn L2 Last ID = Receive Buf. Sent D) AND * 

- re/ 
Do; /*** BEGIN 4TH 11 F - THENt re/ 

Cor2. Frame = Receive Buf. Frame - First Frame. On 2; 
Cor2 width = Cor2 width + 1; 
IF (Receive Buf. Correlate Bits > Cor2 Peak) THEN 

Do; /*** BEGIN 5TH IIIF - THENH te? 
Cor2 Peak = Receive Buf. Correlate Bits; 
Peak2 Time = Receive Buf. Sent Time; 

END; /rr END 5TH in F - THEN is try 
Seg2 Tkn = RQSCREATESSEGMENT (16, aStatus); 
CALL MovbcaPeak2 Time, asg2 Buf(0),4); 
CALL MovbcaReceive Buf. Sent ID, almsg2 Buf (4),5); 
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401 
402 

40s 
404 
405 
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407 
408 
409 
410 
41 

412 
43 
44 
4.15 

46 
47 
48 
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426 
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429 
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431 
4.32 
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436 
437 
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442 
443 
444 

445 
446 
447 
448 

449 

s 

143 
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144 
CALL MovbcaCor2 Peak, a Msg2 Buf (9), 1); 
CALL MovbcaCor2 width, a Msg2 Buf (10), 1); 
CALL MovbcaCor2. Frame, a Msg2 Buf (11), 2); 

/www.was aware was awannawarrararers/ 
yer SEND DATA To I-PRINT2 Hi Tit te? 
/www.was wwww.wwwaarasaan was awarrearran/ 

CALL RQSSENDSMESSAGE(Chn (2 Mbx Tkn, Seg2 Tkn, 0, a Status); 
F (Status c ESOX) HEN 
Do; /* BEGIN 3rd IIIF - THENI te? 

END; 
ELSE 

DO; 

Seg2 kn 

Continue = 0; 
Dword Var = DOUBLE (Status); 
CALL Movbcac status from SENDSMSG(CHNL 2 (IF)) = "), aErr Msg,31); 
Bytes written = RQSSSWRITESMOVE (Lprt Conn, aerr Msg,80, aStatus); 
CA Setbc ', aErr Msg,78); 

END; /rre END 3rd III. F. THEN i hr/ 
Chn L2 Last Hit a Receive Buf. Sent Time; 
Chn 2 Last ID = Receive Buf. Sent ID; 

/tvet END 4TH in F - THENIt featy 

?ett BEGIN 4TH ELSE so eff 
First Frame. On 2 Receive Buf. Frame; 
Cor2 Peak = Receive Buf. Corretate Bits; 
Peak2. Time = Receive Buf. Sent fime; 
Cor2. Frame = 0; 
Cor2 width = 1; 

RQSCREATESSEGMENT (16, a Status); 
CALL MovbcaPeak2. Time, a Msg2 Buf(0),4); 
CALL MovbcaReceive Buf. SentID, asg28uf (4), 5); 
CALL MovbcaCor2 Peak, a Msg2 Buf (9), 1); 
CALL Mowb(aCor2 Width, a Msg2 Buf (10), ); 
CALL MovbcaCor2. Frame, a Msg2 Buf (11), 2); 

/www.wrwaaaaareiresweetwaterwarrierre / 
yer SEND DATA To PRINT2 Hi Ti re/ 
? wn was were were aware ran referely 

CALL ROSSENDSMESSAGE(Chn (2Mbx Tkn, Seg2 Ikn, 0, aStatus); 
1F (Status CX ESOK). A 
Do; /* 2: BEG 3rd II. F. HEN i wer? 

END; 

Continue = 0; 
Dword Var = DOUBLE (Status); 
CALL Movbca ('Status from SENDSMSG(CHNL 2 (ELSE]) = ), aErr Msg,31); 
Bytes Written = RQSSSWRITESMOVE (Lprt. Conn, arr Msg,80, astatus); 
CALL Setbc' ', arr Msg,78); 

END; /*** END 3rd IIF. THEN i tit/ 
Chint 2 Last hit = Receive Buf. Sent Time; 
Chnt 2 Last ID = Receive Buf. Sent ID; 

Awar END 4TH is arer/ 
END; /*** END 3RD ill F. HEN is try 

ELSE 

Do; /*** BEGIN 3RD ELSEI ever? 
Continue is 0; 
CALL MovocaC invalid charine number sent.'), arr Msg, 28); 
Bytes written st RQSSSWRITESMOVE (prt Conn, aErr Msg,80, astatus); 
CALL Setbc' ', arr Msg,78); 

END; /*** END 3RD IELSE is art/ 
END; /*** END 2ND it iF THENI it i? 

END; /*** END ST in F - THEN i et/ 
ESE 

Do; /*** BEGIN 1st IELSEII te? 
IF (First Fade ) THEN 
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450 
45 
452 
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455 
456 
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49 

492 
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96 
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Do; yert BEGIN 2ND IF - THENI try 
First Fade = 0; 
Chn 1 Last Fade = Receive Buf. Sent Time; 
Chn2 Last Fade a Receive Buf. Sent Time; 

END; yet END 2ND it if - THEN et/ 
If (Continue E 1) THEN 
Do; /* BEGIN 2ND IIF-THEN1 it? 

IF (Receive Buf. Channel Num = 1) THEN 
Do; /ret BEGIN 3RD in IF. THEN ent/ 
Since Last Chnt 1. Fade s Receive Buf. Sent Time - Chn 1 Last Fade; 
IF (Chn 1 Last Fade > Receive Buf. Sent Time - 5). THEN 
Do; /tire BEGIN 4TH IIF-THEN et/ 

Chinl 1 Last Fade = Receive Buf. Sent Time; 
/* Continue e O; are/ 

END; yert END 4TH II IF. THENI ter/ 
ELSE 

Do; /ret BEGIN 4TH IELSEIt ret/ 
Chnt 1 Last Fade = Receive Buf. Sent Time; 

END; year END 4th iELSE try 
END; /ett END 3RD II IF - THEN ter/ 

ELSE IF (Receive Buf. Channel Num s 2) THEN 
Do; frt BEGIN 3RD IF - THEN i trie? 

Since Last Chni2 Fade s Receive Buf. Sent Time - Chnt 2 Last Fade; 
IF (Chn2_Last Fade Xs. Receive Buf. Sent Time - 5) THEN 
Do; /her BEGIN 4TH II F.THENh ter/ 

Chnt2 Last Fade s Receive Buf. Sent Time; 
/ht continue = 0; ter/ 

END; /re END 4TH IIIF - THEN" ***/ 
ELSE 

Do; /rre BEGIN 4TH "ELSE" ***/ 
Chn L2 Last Fade = Receive Buf. Sent Time; 

END; yet r END 4TH IELSEIl try 
END; /htt END 3RD IF - THEN i et w/ 

ELSE 

Do; /rre BEGIN 3RD IELSE ***/ 
Continue = 0; 
CALL Movbca)("Invalid channel number sent (FADE TO BLACK). "), arr Msg,43); 
Bytes written = RQSSSWRITESMOVE (Lprt Conn, aerr Msg,80, aStatus); 
CALL Setb( ' ', arr Msg,78); 

END; yert END 3RD HELSEli ter/ 
END / re?t END 2ND in F - THENIt ret/ 

END; y rrr END 1 ST ELSEI try 

END Check Data; 

/* s/ 
At t/ 
/ CLEAR INPUT BUFFER w/ 

/ */ 
/e - - - - - - - - - a as as us us - - - - - - - a o or u us us as a - - - - - - - a. o. as s a o us - - - - - - - a a -s o us is u e - - - - - - a */ 

Clear Buff: 
PROCEDURE; 

/* 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 = 4800; 
Terminal Param. Out Baud Rate = 1; 
Terminal Param. Scrottlines = 24; 
CALL RQSSSSPECIAL (T2 Conn, 5, aTerminal Param, Nul Ptr, astatus); 
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498 
499 

500 
so 
502 

503 
504 
505 

506 
507 

508 
509 
50 
51 
512 
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524 
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52? 
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53 
532 
533 
534 

535 
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At CLEAR NPUT BUFFER / 

Bytes Read = ROSSSREADSMOVE (T2 Conn, 
a Receive Buf. CheckBytes(O), 
, 
Status); 

IF (Status < ESOK) HEN 
Do; yert BEGIN 2ND Ili F-THEN e / 

Continue = 0; 
Dword War = DouBLE (Status); 
CALL Movbcac status from 1-byte READSMOVE = ' ), aErr Msg,3); 
Bytes written a RQSSSWRITESMOVE (Lprt Conn, aErr Msg,80, aStatus); 
CALL Setbc" ', aerr Msg,78); 

END; yet END 2ND IF - THEN / 
Do while (Bytes Read <> 0); /*** BEGIN SRD "Do-WHILE" "*/ 

Bytes Read = RQSSSREADSMOVE (T2 Conn, 
aReceive Buf. Check Bytes(0), 

aStatus); 
IF (Status (> ESOK THEN 
Do; yet a BEGIN 2ND IF - THEN / 

Continue = 0; 
Dword war = DOUBLE (Status); 
CAL Movbca)('status from byte READSMOVE = ), arr Msg,3); 
Bytes written = ROSSSIRITESMOVE (Lprt Conn, arr Msg,80, aStatus); 
CALL Setbc" ', aErr Msg,78); 

END; yert END 2ND IF - THEN / 
END; yet END iDo-WHILE */ 

/* reset to flush mode */ 

Terminal Param. Number Param = 5; 
Terminal Param. Number Used = 4; 
Terminat Param. Connection Flags = OFDh; 
Termina (Param. Terminal Flags = 110H; 
Terminal Param. In Baud Rate = 4800; 
Terminal Param. Out Baud Rate = 1; 
Terminal Param. Scroll Lines = 24; 
CALL ROSSSSPECIAL (T2 Conn, 5, alternina (param, Nu (Pitr, astatus); 

END Clear Buff; 

Close File: 
PROCEDURE; 

yara war was an a was a reased/ 
/* BEGIN PROCESSING rif 
/treet at that has a rest era w/ 

148 

yearsaaasaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaase-eeeeeeeeeee 
/ CLOSE DESCD8 FE trate 

years awaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaarareleases f 

CALL RQSSSCLOSE (File Conn, aStatus); 
IF (Status <> SOX) THEN 

DO; A lett BEGIN 2ND is F THEN i e / 
Dword War = OOUBLE(Status); 
CALL Mowbcac Status from SCLOSE = ), arr Msg, 21); 
Bytes Written a ROSSSWRITESMOVE (Lprt Conn, arr Msg,80, astatus); 
CALL Setbc" ', arr Msg,78); 

END; yert END 2ND IF - THEN) tit/ 

END Close file; 
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Get File: 
PROCEDURE; 

/wres were warranteerett / 
feet BEGIN PROCESSING tr/ 
/researwaaaaaaar warra/ 

yaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaarterrereaf 
/ret ATTACH TO FILE I'DESCDBIt sers/ 
/ass were arrawer annes were rewaaaaaaaaaaaaar/ 

Continue = 1; 

yers arrierrers ratrastra warrett retarrestreaterestriareer esterestreeteer/ 
/ett TURN OFF EXCEPTION HANDLER SO NO FILE EXISTS ERR CAN BE HANDLED ***/ 
yearanarawaaaaaaaaaaasserrarerrara arearrierra warranerneater rearrierry 

New X handler.X Offset = 0; 
New X handler.X. Base = 0; 
New XHand ter.X. Mode = 0; 

CALL ROSGETSEXCEPTIONSHANDLER(aold X handler, aStatus); 
CALL RQSSETSEXCEPTIONSHANDLER(aNew x Handler, aStatus); 

Fite Conn = RQSSSATTACHSFILE (ac12, : HOME:Descdb"), astatus); 
IF (Status = ESFNEXIST) THEN 
Do; /* BEGIN 1st 1 IF-TEN ty 

CALL Movbcac File DESCDB does not presently exist..."), arr Msg,39); 
Bytes written = RQSSSWRITESMOVEcLprt Conn, aerr Msg,80, astatus); 
CALL Setbc' ', arr Msg,78); 
Continue at 0; 

END; /* END 1ST to IF - THEN / 
ELSE IF (Status <> ESOK THEN 

Do; /*** BEGIN 1st ELSEIFI re/ 
Dword War = DOUBLE (Status); 
CALL Movb(ac Status from ATTACHSFILE = ), arr Msg, 26); 
Bytes written a ROSSSWRITESMOVEcliprit Conn, arr Msg,80, astatus); 
CALL Setbc" ', arr Msg,78); 
Continue = 0; 

END; yet END 1st ELSEIFI / 

CALL RQSSETSEXCEPTIONSHANDLER(aOld X Handler, astatus); 

/retarrerasreewaaaareer arearranean are retreaterrarater retreet atterestreet/ 
/* OPEN FILE (Descdb.) ter/ 
yearsaaraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasserters/ 

IF (Continue = 1) THEN 
Do; /tr BEGIN 1st HiF-THEN re/ 

CALL RQSSSOPEN (File Conn, 
1H, /*** READ ONLY tre/ 
2, /* NUMBER OF BUFFERS ret/ 
aStatus); 

IF (Status <> ESOK) THEN 
DO; /*** BEGIN 2ND ill F. THEN i t / 

Dword War = DOUBLE (Status); 
CALL Movb(ac'Status from SOPEN = ), aErr Msg, 20); 
Bytes Written = RQSSSWRITESMOVE (Lprt Conn, aErr Msg,80, astatus); 
CALL Setbc' ', arr Msg,78); 
Continue = 0; 

END; /* END 2ND it i F. THEN ret/ 
END; /* END ST I IF - THENI ret/ 
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yaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaararerarawaaaaaaaaaaaaaaaaaaarea was 
/*** READ ST RECORD INTO DESCDB_FILE(O) TO GET NUMBER OF RECORDS art/ 
yaweeraeans area area waterwar awarenewaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaare? 

IF (Continue = ) THEN 
Do yttr BEGIN 1st Is IF - THEN i t?. 

Bytes Read = RQSSSREADSMOVE (Fite Conn, 
adescdb File(0), 
204 feet SIZE OF 1st REC in DESCDB in FLE t eff 
aStatus); 

F Status CD SOX) THEN 
Do; yet BEGIN 2ND IF - THEN i t / 

Continue at O; 
Dword war a DOUBLE (Status); 
CALL Movbcac Status from READSMOVE = ), arr Msg, 24); 
Bytes written s RQSSSWRITESMOVE (Lprt Conn, arr Msg,80, astatus); 
CALL Setbc" ', aerr Msg,78); 

END; yert END 2ND IF - THEN i ret/ 
ESE 

Do; /* BEGIN 2ND ELSEIt ty 
NuT Recs s Descdb file(0). Commi D; 

END / he END 2ND ELSE to it? 

?et was were earnerestraattarresterwateratestereretterestars eastware starrest at that 
yer READ ALL ExCEPT 1st RECORD OF DESCDB" FLE INTo DESCD8 FILE" structure 
year awaranahasarrataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaarteresarenees arres / 

IF (Num. Recs > 1) THEN 
Do; yet BEGIN 2ND III FI att/ 

Bytes Read = RQSSSREADSMOVE (Fite Conn, 
aDescdb Fitec 1), 
((Num. Recs ) 204), /test BYTES IN DESCDBI . . REC / 
aStatus); 

IF (Status C> ESOK) THEN 
Do; /tre BEGIN 3RD IF. THENI try 
Dword War = DOUBLE(Status): 
CALL Movb(ac Status from 2nd READSMOVE = '), aErr Msg,28); 
Bytes written s ROSSSWRITESMOVE (prt Conn, arr Msg,80, a Status); 
CALL Setbc arr Msg,78); 
Continue = 0; 

END; /* END 3RD IIIF - THEN i t / 

/ew retire that it drew triri with hite reserterried it are awwere were reserverseer retres warrierest rew ref 

/*** CHECK THAT ALL BYTES IN "Check Rect WERE READ first trf 
/www.rssstrawww.www.wrw aware raw warraweswaraswaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa wa? 

ELSE IF (Bytes Read <> ( (Num Recs - 1) * 204).) THEN 
D0; /* BEGN 3RD-LEVEL, IELSEIF is tit/ 
Dword Var = DOUBLE (Bytes Read); 
CALL MovbC 

acBytes read from de SCDB not consistent with value of NUM RECS"), 
aErr Msg,60); 

Bytes Written = RQSSSWRITESMOVE (Lprt Conn, aErr Msg,80, a status); 
CALL Setbc' ', arr Msg,78); 
Continue = 0; 

END; /* END 3RD-LEVEL teLSEFI try 
END; y r* END 2ND in IF is easy 

END; /*** END ST II IF. THEN ref/ 

END Get File; 
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Init. Vars: 
PROCEDURE; 

yarwater was rearrananaawaay 
/*** BEGIN PROCESSING tr/ 
/enterrierred retirrelantanan/ 

Cursor Pos. Csi = 01BH; 
Cursor Pos. Bracket s (; 
Cursor Pos. Row = 0; 
Cursor Pos. Semi Colon = ; ; 
Cursor Pos. Column s 0; 
Cursor Pos. Terminator at H; 

Cor 1. Frame a 0; 
Cor2. Frame is 0; 
Cor Peak = 0; 
Cor? Peak = 0; 
Cor 1 width = 0; 
Cor2 width a 0; 

Scr peak = 0; 
Scr width = 0; 

Prtr Responseco) a 0; 
Prtr Responsec 1) = i ; 
Send To Printer = 1; 

CALL Setbc' ', a desc Msg(0),65); 
CALL Setbc' ', a Desc Msg(67),65); 
CALL Setb( ' ', a Desc Msg(134),65); 
CALL Setbc' ', a Desc Msg(201),65); 

Desc Msg(65) = ODH; 
Desc Msg(66) = OAH; 
Desc Msg(132) = ODH; 
Desc Msg(133) is OAH; 
Desc Msg(199) = ODH; 
Desc Msg(200) = OAH; 
Desc Msg(266) = ODH; 
Desc Msg(267) = OAH; 

CALL Setbc , aPrtrl D. Line, 78); 
CALL Movb(ac ID NUMBER: '), aPrtr ID line(0), 14); 
CALL Movbca(CORRELATION FRAMES: '), aPrtr ID line(54),21); 
Prtrid Line(78) = ODH; 
Prtr ID linecr's) = OAH; 

CALL Setb( ' ', a ID Line,90); 
CALL Movbcac ID NUMBER: '), a DLine(0), 14); 
CALL MovbcacOBH," (7; 1 m), a ID Linec 14), 6); 
CALL Mowbcac01BH," (Orn"), at D Line(28),4); 
CALL Movbcac CORRELATION FRAMES: ), all D. Line(64), 21); 
ID Line(89) = ODH; 
D. Line(90) = OAH; 

CA. Mowbac CHANNEL: '), achnt width Line(0), 14); 
CALL Setbc' ', achinl width Line(16),39); 
CALL Movbcac CORRELATION WIDTH: ), achin width Line(55), 20); 
Chnt width line(78) = ODH; 
Chnt width line(79) z OAH; 

CAll Mowbac DATE: ), adate Peak Line(0), 14); 

154. 
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CALL Setbc' , adate Peak Line(22),4); 
CALL Setbc" ', a Date Peak Line(34), 21); 
CALL Movbcac CORRELATION PEAK: ), aoate Peak Line(55), 20); 
Date Peak Line(78) = ODh; 
Date Peak Line(79) = OAH; 

Chn 1-last Fade = 0; 
Chn 2 Last Fade = 0; 

Chn 1 Last hit is 0; 
Chnl2 last Hit O 

Chn Last D = 0; 
Chn L2 Last D = 0; 

O; 
O; 

Since Last Chnt 1. Fade 
Since Last Chn2 Fade 

CALL Movbca)(FADE TO BLACK at ), a Fade Buf(0), 18); 
CALL Movbcac on ' ), a Fade Buf (25), 4); 
CALL Movb(ac" on CHANNEL ), a Fade Buf (37), 12); 
CALL Mowbcac Seconds since LAST Fade: ' ), a Fade Buf (54), 27); 
Fade Buf (5) is '.'; 
Fade Buf (52) is ODH; 
Fade Bufc53) = OAH; 
Fade Buf (88) = ODh; 
Fade Bufc89) at OAH; 
Fade Buf (90) = OAH; 

CALL Setbc' ', aerr Msg,78); 
Err Msg(78) is ODH: 
Err Msg(79) = OAH; 

Null Ptr = 0; 

END Init. Vars; 

Oper_T2: 
PROCEDURE; 

/s starrierrera rearrett starr treet stressert rater easterestratrastratesterrest f 
fire TURN OFF EXCEPON HANDLER SO NO FILE EXISTS ERR CAN BE HANDLED i? 
feat rearrierrerrar rearriere resterstarretter rearra ereretterfereeeeeeeeeeeee f 

New XHandler.x Offset = 0; 
New X handler.X. Base E 0; 
New X handler.X. Mode s 0; 

CALL ROSGETSEXCEPTIONSHANDLER(aOld X. Handter, aStatus); 
CALL ROSSETSEXCEPTIONSHANDLER (a)New x Handler, astatus); 

T2 Conn = RQSSSATTACHSFILE cac4, " : T2: ' ), astatus); 
IF (Status <> ESOK) HEN 

Do; /set BEGIN is 1F1 seaf 
Dword War a DOUBLE(Status); 
CALL Movbcac Status from ATTACHSFILE(Receive Data) = '), arr Msg, 40); 
Bytes written a RQSSSWRITESMOVEcliprit Conn, arr Msg,80, astatus); 
CALL Setbc" ', arr Msg,78); 
Continue s 0; 

END; yert END 1st IF is tre? 

CALL RQSSETSEXCEPTIONSHANDLER (aold K Handler, aStatus); 
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arease area arrassesses aware area war were were arretter retreet/ 
fert OPEN FILE (port) "T2 trary 
years are essaraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaarethere retreater/ 

7OO 2 IF (Continue = 1.) THEN 
701 2 Do; free BEGIN 1ST if IF - THEN / 
702 3 CALL RQSSSOPEN (T2 Conn, 

1H, feet READ ONLY tet/ 
0, yette NUMBER OF BUFFERS / 
a Status); 

703 3 E F Status <> ESOK THEN 
704 3 Do; yet BEGIN 2ND IF - THEN / 
7OS 4 Dword War = DOUBLE(Status); 
706 A. CALL Movbcac Status from SOPEN (Receive Data) = "), arr Msg,34); 
707 4 Bytes written = RQSSSWRITESMOVE (Lprt Conn, aerr Msg,80, astatus); 
708 CALL Setbc" ', arr Msg,78); 
709 A Continue = 0; 
710 a. END; yert END 2ND 11 F.THENT re/ 
711 3 END; yet END ST at F - THEN i / 

712 2 END OpenT2; 

713 1 Print1 hit: 
PROCEDURE PUBLIC; 

yearrate starrentire atterestrastry 
/*** TASK PRINT HIT II DECLARATIONs ret/ 
ferretreater restrate treat arretter ref 

714. 2 DECLARE Segment kn TOKEN, 
Prt Buf BASED Segment Tkn STRUCTURE 
(Sent Time OORD, 
Sent ID DWORD, 
Channel Nun BYTE, 
Peak BYTE, 
width. BYTE, 
Frames WORD); 

715. 2 DECLARE in Prt Buf STRUCTURE 
. (Sent Time DWORD, 

Sent D DWORD, 
Channel Num BYTE, 
Peak BYTE, 
Width. BYTE, 
Frames WORD); 

76 2 DECLARE Number of Detects BYTE; 

years are rare starrest/ 
?t BEGIN PROCESSING / 
years arrasaareer retary 

As writerrera was awarrier treet arrarates retres arrierresterrett retrewerry 
frt INITIALIZE WAR THAT INDICATES NEED FOR FORM FEED ON PRINTER left/ 
A was rarer are retres were warrierre arresternarraries array rearrierreirety 

717 2 Number of Detects = 1; 

/terwarrestreet atter retreater retres? 
/* INITIALIZE IN PROC BUFFER / 
/www.writerrara was were warrierre/ 
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CALL SetbcC, a In Prt Buf, 13); 

yaraaaaaaaaaaaaa was retreater/ 
/ett Do PROCEDURE FOREVER / 
years arrent retreater entrastreet/ 

DO FOREVER; 

assessesseewaaaaaaaaaaaaaaaaaaassessee-street as awarestrees easterests f 
/test TEMPORARLY SE (ExCEP HANDLER So TMEOUT CAN BE HANDLED BY CODE / 
yearanaaaaaaaaaaaaaaaaaaaaaaaaaaa-here researretter teeterretter/ 

New x Handler.x Offset 
New X Handler.X. Base is 0 
New x Handler. X Mode = 0 

CALL RasGETSEXCEPTIONSHANDLER(aOtd X handler, astatus); 
CALL RassETSEXCEPTIONSHANDLER(a)New X. Handler, aStatus); 

yearaneseeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa-eeeeeet 
/* RECEIVE SEG MSG SENT BY "CHECKDATA eat? 
yearsenaasaaaaaaaaaaaaaaaaa-eeeeeeeeenaaaaaaaaaaaaaaaaaesarett / 

segment kn is RGSRECEIVESMESSAGE(Chn 1 Mbx Tkn,500, a Nutt Ptr, astatus); 
IF (Status ESOK THEN 
DO; free BEGIN 1st III Fit trie? 

CALL MovbcaPrt Buf, an Prt Buf, 13); 

yaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa resenterester? 
/ess DELETE SEGMENT CREATED IN ICHECK DATA "f 
yaraasaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaarterer/ 

CALL RQSDELETESSEGMENT (Segment kn, aStatus); 
F (Status <> ESOK) THEN 
Do; yet BEGIN 2ND IF - THEN / 

Dword war = DouBLE(Status); 
CALL Movb(a)('Status from DELETESSEG = ' ), arr Msg, 25); 
Bytes written s RGSSSWRESMOVE (Lprt. Conn, a Err Msg,80, astatus); 
CALL Setbc' ', aErr Msg,78); 

END; /* END 2ND F - THEN is it? 
END; yet END 1st i Fa teet/ 

ELSE IF (Status = ESTIME) AND (in Prt Buf. Sent ID <> 0) THEN 
Do; /* 4t BEGIN 1st IELSEIFI tri/ 

yers wers as a rare were war errera aroea area arease? 
/* RESET EXCEPTION HANDLER TO SYSTEM DEFAULT it? 
years arewer writerre was rees area aaaaaaareers arewey 

CALL RQSSETSEXCEPTIONSHANDLER(aold x_handler, astatus); 

yetween resert tetressert referent treased its et retress are ree eart atter ef 

/*** SEARCH "DESCRIPTIVE: DE FOR COMMERCIAL. UsiNG COMMIDIt is a f 
year was a saw trawww.news area area arearrea areases arreraea area area 

Continue = 0; 
Counter = 1; 

/retta treet two trirt retirretterestreeters area were as awaaaaaaaaaaaaaaaaae, 
==> CHECK IF "Sent D is ALREADY IN DESCDBs... trip 

> . . . F NOT, SEND TAG DOES NO EXISTS ERR MSG .. stre? 
first treet few treet rever referre retrater retreeter treet arease was areasses arease 

/ent 
yer 
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DO WHILE (Counter C Nun Recs); 
IF (Descdb File(Counter).com I D = In Prt Buf. SentID) THEN 

Do; /* BEGIN 2ND IF - THENI try 
Continue = 1; 
CALL MOVBcadescdb File(Counter). Ascii Desc(0), aoesc Msg(15),50); 
CALL MOVBcadescdb File(Counter). Ascii Desc(50), adesc Msg(82),50); 
CALL MOV8 cadescdb File(Counter). Ascii Desc(100), a desc Msg(149),50); 
CALL MOVBcadescdb File(Counter). Ascii Descc.150),adesc Msg(216),50); 
Counter = Num Recs + 1; 

END; yet END 2ND IF - THEN i tit/ 
ESE 

Do; /ett BEGIN 2ND ELSEI net/ 
Counter a Counter + 1; 

END; y rr END 2ND ELSE is tit/ 
END; /*t END 2ND IDO-WHILE re/ 

IF (Continue = 0) AND (In Prt Buf. Sent ID <> OFFFFFFFFH) THEN 
Do; /ter BEGIN 2ND IF - THENI try 

CALL Movbc 
acTAG NUMBER detected DOES NOT EXIST in descriptive database. I D = ), 
aErr Msg,66); 
Err Msg(66) = 10; 
CALL Binary4 Ascii (In Prt Buf. Sent_ID, aerr Msg(66),astatus); 
Bytes written = RQSSSWRITESMOVEcliprit Conn, aerr Msg,80, aStatus); 
CALL Setbc' ', aerr Msg,78); 

END; yert END 2ND II. F.THEN" tr/ 
ELSE IF (In Prt Buf. Sent ID = OFFFFFFFFH) THEN 

Do; /rre BEGIN 2ND IELSEIF tar/ 

yarrawannaawaareer arres an arrarer arrierra arearraway 
/www CONVERT SYSTEMT ME TO ASCII ... try 
/re ... THEN CAL PROC FOR PRINTING IFADE MSG free/ 
f area as awaaaaaaaaaaaaaaaaaaaaaareer starrearrawasaar/ 

Time. Actual Time = 1n Prt Buf. Sent Time; 
CALL DOSDECODESTIME (a Time, aStatus); 

/www.are awarratasarawaareerstarterwaterwarraraaretarreraserterestreet/ 
/*** PRINT "FADE TO BLACK" MSG, CHNL #, & Ascii. TIMEli tw/ 
yers rearrierraraarner rearrelaarter arreransarearrawaaaaaaaaaaaaaaaay 

/* CONVERT CHANNEL NUMI SENT TO ASCII **/ 

Prt Byteco) = 2; 
CALL Binary2 Ascii (in Prt Buf. Channel Num, aPrt Byte, astatus); 

/*** CONVERT SECONDS SINCE LAST IFADE TO ASCII try 

Prt Last Fade(0) = 7; 
IF (In Prt Buf. Channet Num = 1) THEN 
Do; /tt BEGIN 3RD IF - THEN i att/ 

CALL Binary4 Ascii (Since Last Chint 1. Fade, a Prt last Fade, aStatus); 
END; /tire END 3RD is F. ThisNIt re/ 

ELSE IF (In Prt Buf. Channel Num s 2) THEN 
Do; / BEGIN 3RD IIIF - THEN i rity 

CALL Binary4 Ascii (Since last Chnt2 Fade, aPrt Last Fade, aStatus); 
END; /**t END 3RD IF - THEN i rity 

/*** MOVE ASCII TIME & "CHNL NUM" INTO BUFFER FOR PRINTING ter/ 

CALL MovbcaTime. Time(0), aFade Buf (17),8); 
CALL MowbcaTime.Date(0), aFade Buf (29),8); 
CALL Movb(aPrtByte(1), a Fade Buf(49), 2); 
CALL MovbcaPrt Last Fadec 1), aFade Buf (81), 7); 
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