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SIGNAL QESSING APPARATUS D_ME] S

CROSS—REFERENCE TO RELATED APPLICATIONS (

This is a continuation applicatio

of Patent
as a continuation
25, 1990, which was a

96, filed Sept. 11, 1987,

of Patent App. 829, 531,

a continuation of Patent app.

filed May 3, 1993, which was a continua
® App. 849,226, filed March 10,
of Patent App. 588,126, filed
5 continuation of Patent
which was a cont ation-in-p
® filed Feb , 1986, which wa
filed Nov. 3, 1981.
BACEKGROUND OF THE THNVENTION
10 The invention relates to an integrated system of

L J programming communicaticn and inveolves the fields of computer
processing, computer communications, television, radie, and
other electronic communications; the fields of automating the
handling, recording, and retransmitting of television, radic,

@ 15 computer, and other electronically transmitted programming; '
and the fields of regulating, metering, and monitoring the
availability, use, and usage of such programming.

For years, television has been recognized as a most

L powerful medium for communicating ideas. And television is

20 so—éalled "yser~friendly"; that is, despite technical
complexity, television is easy for subscribers to use.
Radio and electronic print services such as stock
® brokers' so-called "tickers" and "bread tapes" are also
) powerful, user friendly mass media. (Hereinafter, the
25 electronic print mass medium is called, "broadcast print.")
But television, radieo, and broadcast print are only
® mass media. Program content is the same for every viewer.
Occasionally one viewer may see, hear, or read information of
specific relevance to him (as happens when a guest on a
30 television talk show turns to the camera and says, "Hi, Mom"},

L but such electronic media have no capacity for conveying user
specific information simultanecusly to each user.

For years, computers have been recognized as having
unsurpassed capacity for processing and displaying user

® 35 specific information.
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But computer processing is not a mass medium.
Computers‘bperate under the control of computer programs
that are inputted by specific users for specific
purposes, not programs that are broadcast to and
executed simultaneously at the stations of mass user
audiences. BAnd computer processing is far less user
friendly than, for example, television.

Today great potential exists for combining the
capacity of broadcast communications media to convey
ideas with the capacity of computers to process and
output user specific information. One such combination
would provide a new radio-based or broadcast print
medium with the capacity for conveying general
information to large audiences -- e.g., "Stock prices
rose today in heavy trading," -- with information of
specific relevance to each particular user in the
audience -- e.g., "but the value of your stock portfolio
went down." (Hereinafter, the new media that result
from such combinations are called "combined" media.)

Unlocking this potential is desirable because
these new media will add substantial richness and
variety to the communication of ideas, information and
entertainment. Understanding complex subjects and
making informed decisions will become easier.

To unlock this potential fully requires means
and methods for combining and controlling receiver
systems that are now separate -- television and
computers, radio and computers, broadcast print and
computers, television and computers and broadcast print,
etc.

But it requiies much more.

To unlock this potential fully requires a
system with efficient capacity for satisfying the
demands of subscribers who have little receiver
apparatus and simple information demands as well as
subscribers who have extensive apparatus and complex
demandg. It requires capacity for transmitting and

organizing vastly more information and programming than
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any one-channel transmission system can possibly convey at
one time. It requires capacity for contrelling intermediate
transmission stations that receive information and
progranming from many sources and for ecrganizing the
information and programming and retransmitting the
information and programming so as to make the use of the
information and programming at ultimate receiver stations as
efficient as possible.

To unlock this potential alse requires efficient
capacity for providing reliable audit information to (1)
advertisers and others wheo pay for the transmission and
performance of programming and (2) copyright holders, pay
service operaters, and others such as talent who demand,
instead, to be paid. This reguires capacity for identifying
and recording (1) what television, radio, data, and other
programming and what instruction signals are transmitted at
each transmission station and (2) what is received at each
receiver station as well as (3) what received programming is
combined or otherwise used at each receiver statien and (4)
how it is received, combined, and/or otherwise used.

Moreover, this system must have the capacity to ensure
that pregramming supplied for pay or for other conditional
use is used only in accordance with those conditicns. For

. example, subscriber station apparatus must display the

25

30

35

commercials that are transmitted in transmissions that
advertisers pay for. The system must have capacity for
decrypting, in many varying ways, programming and instruction
signals that are encrypted and for identifying those who
pirate programﬁing and inhikiting piracy.

It is the object of this invention to unlock this
great potential in the fullest measure by means of an
integrated system of preogramming communication that joins
together all these capacities most efficiently.

Computer systems generate user specifiec infermation,

but in any given computer system, any given set of program
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instructions that causes and controls the generation of user
specific information is inputted to only one computer at a
time. ‘

Computer communications systems do transmit data
point-to-multipoint. The Dataspeed Corporation division of
Lotus Develcopment Corporation of cambridge, Massachusetts
transmits real-time financial data over radio frequencies to
microcomputers equipped with devices called "medios" that
combine the features of radiec receivers, modems, and
decryptors. The Eguatorial Communications Company of
Mountain View, California transmits to similarly equipped
receiver systeme by satellite. At each receiver station,
apparatus receive the particular transmission and convert its
data content into unencrypted digital signals that computers
can process. ‘Each subseriber pregrams his subscriber staticn
apparatus to select particular data of interest.

This prior art is limited. It only transmits data: it
does not control data processing. No system is preprogrammed
to simultaneously control a plurality of central processor
units, operating systems, and pluralities of computer
peripheral units. None has capacity to cause simultanecus
generation of user specific information at a plurality of
receiver stations. None has any capacity to cause subscriber
station computers to process received data, let alone in ways
that are not inputted by the subscribers. None has any
capacity to explain automatically why any given information
might be of particular interest to any subscriber or why any
subscriber might wish to select information that is not
selected or how any subscriber might wish to c¢hange the way
selected information is processed.

As regards broadcast media, systems in the prior art
have capacity for receiving and displaying multiple images on
television receivers simultaneously. ©One such system for
superimpesing printed characters transmitted incrementally
during the vertical blanking interval of the television
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scanning format is described in U. S. Patent to Kimura No.
3,891,792. U.S. Patent to Baer No. 4,210,854 describes a
second system for continucusly displaying readable
alphanumeric captions that are transmitted as digital data
superimposed on a normal FM sound signal and that relate in
program content to the conventional television information
upon which they are displayed. These systems permit a viewer
to view a primary program and a secondary progranm.

This prior art, too, is limited. It has no capacity
to overlay any information other than information transmitted
to all receiver stations simultaneously. It has no capacity
to overlay any such information except in the order in which
it is received. It has no capacity to cause receiver station
computers to generate any information whatsoever, let alocne
user specific information. It has no capacity to cause
overlays to commence or cease appearing at receiver stations,
let alone commence and cease appearing periodically.

As regards the automation of intermediate transmission
stations, various so-called "cueing" systems in the prior art
operate in conjunction with network broadcast transmissions
to automate the so-called "cut-in" at local television and
radio stations of locally originated programming such as so-
called "local spot" advertisements.

Also in the prior art, U.S. Patent to Lambert No.
4,381,522 describes a cable television system contrelled by a
minicomputer that responds to signals transmitted from
viewers by telephone. In response to viewers' input
preferences, the computer generates a schedule which
determines what prerecorded, so-called local origination
programs will be transmitted, when, and over what channels.
The computer generates a video image of this schedule which
it transmits over one cable channel to viewers which permits
them to see when they can vieﬁ the programs they reguest and
over what channels. Then, in accordance with the schedule,
it actuates preloaded video tape, disc or film players and
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transmits the programming transmissions from these players to
the designated cable channels by means of a controlled video
switch.

This prior art, too, is limited. It has no capacity to
schedule autcomatically or transmit any programming other than
that loaded immediately at the play heads of the controlled
video players. It has no capacity to load the video players
or identify what programming is lcaded on the players or
verify that scheduled programs are played correctly. It has
no capacity to cause the video players to record programming
from any source. It has no capacity to receive programming
transnissions or process received transmissicns in any way.
It has no capacity to operate under the control of
instructions transmitted by broadcasters. It has no capacity
to insert signals that convey information to or centrol, in
any way, the automatic operation of ultimate receiver station
apparatus other than television receivers.

As regards the automation of ultimate receiver
stations, in the prior art, U.S. Patent tc Bourassin et al.
No. 4,337,480 describes a dynamic interconnection system for
connecting at least one television receiver to a plurality of
television peripheral units. By means of a single remote
keyboard, a viewer can automatically connect and disconnect
any of the peripheral units without the need manually te
switch systems or fasten and unfasten cabling each time. In
addition, using a so-called "image-within-image" capacity,
the viewer can superimpose a secondary image from a second
peripheral unit upon the primary image on the television
display. 1In this fashion, twe peripheral units can be viewed
simultanecusly on cne television receiver. VU.S. Patent to
Freeman et. al. No. 4,264,925 describes a multi-channel
programming transmission system wherein subscribers may
select manually among related programming alternatives
transmitted simﬁltaneously on separate channels. '

This prior ért, too, is limited. It has no capacity
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for intercconnecting or operating a system at any time other
than the time when the order to do so is entered manually at
the system or remcte keyboard. It has no capacity for acting
on instructions transmitted by broadcasters to interconnect,
actuate or tune systems peripheral to a television receiver
or to actuate a television receiver or automatically change
channels received by a receiver. It has no capacity for
coordinating the programming content transmitted by any given
peripheral system with any other programming transmitted to a
television receiver. It has no capacity for controlling two
separate systems such as, for example, an autonmatic radieo and
television stereo simulcast. It has no capacity fer
selectively connecting radic receivers to radic peripherals
such as computers or printers or speakers or for connecting
computers to computer peripherals {except perhaps a
television set). It has no capacity for contrelling the
operation of decryptors or selectively inputting
transmissions to decryptors or outputting transmissions from
decryptors to other apparatus. It has no capacity for
monitoring and maintaining records regarding what programming
is selected or played on any apparatus or what apparatus is
connected or how connected apparatus operate.

The prior art includes a variety of systems for
monitoring programming and generating so-called fratings."
One system that monitors by means of embedded digital signals
is described in U.S. Patent to Haselwood, et al. No.
4,025,851. Ancther that monitors by means of audic codes
that are only "substantially inaudible" is described in U.S.
Patent to Crosby No. 3,845,3%1. A third that automatically
monitors a plurality of channels by switching sequentially
anong them and that includes capacity to monitor audio and
visual guality is described in U.S. Patent to Greenberg Ho.
4,547 ,804.

This prior art, too, is limited. It has capacity to
monitor only single broadcast stations, channels or units and
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lacks capacity to monitor more than one channel at a time or
to monitor the combining of media. At any given moniter
station, it has had capacity to monitor either what is
transmitted over cne or more channels or what is received on
one or more receivers but not both. It has assumed monitored
signals of particular format in particular transmission
locations and has lacXed capacity to vary formats or
locations or to distinguish and act on the absence of signals
or to interpret and process in any fashion signals that
appear in monitored locations that are not monitored signals.
It has lacked capacity to identify encrypted signals then
decrypt them. It has lacked capacity to record and also
transfer information to a remote geographic location
simultaneously.

As regards recorder/player systems, many means and
methods exist in the prior art for recording television or
audio programming and/or data on magnetic, optical or other
recording media and for retransmitting prerecorded
programming. Video tape recorders have capacity for
automatic delayed recording of televisien transmissions on
the basis of instructions input manually by viewers. So—
called "interactive video" systems have capacity for locating
prerecorded television programming on a given disc and
transmitting it to television receivers and locating
prerecorded digital data on the same disc and transmitting
them to computers.

This prior art, too, is limited. It has no capacity
for automatically embedding signals in and/or removing
embedded signals from a television transmission then
recording the transmission. It has no capacity for
controlling the connection or actuation or tuning of external
apparatus. It has no capacity for retransmitting prerecorded
programming and controlling the decrypiion of said
programming, let alone doing so on the basis of signals that
are embedded in said programming that contain keys for the

PMC Exhibit 2012

Apple v. PMC
IPR2016-01520
Page 35



15

20

25

30

35

decryption of sald programming. It has no capacity for
operating on the basis of control signals transmitted to
recorder/players at a plurality of subscriber stations, let
alone operating on the basis of such signals to receord user
specific information at each subscriber station.

As regards decoders and decryptors, many different
systems exist, at present, that enable programming suppliers
to restrict the use of transmitted programming to only duly
authorized subscribers. The prior art includes so-called
waddressable" systems that have capacity for contrelling
specific individual subscriber station apparatus by means of
control instructions transmitted in broadcasts. Such systems
enable broadcasters to turn off subscriber station
decoder/decryptor apparatus of subscribers who do not pay
their bills and turn them back on when the kills are paid.

This prior art, too, is limited. It has no capacity
for decrypting combined media programming. It has no
capacity for identifying then selectively decrypting contrel
instructions embedded in unencrypted programming
transmissions. It has no capacity for identifying
programming transmissions or control instructions selectively
and transferring them to a decryptor for decryption. It has
no capacity for transferring the output of a decryptor
selectively to one of a plurality of output apparatus. It
has no capacity for autcmatically identifying decryption keys
and inputting them to a decryptor tc serve as the key for any
step of decryptien. It has no capacity for identifying and
recording the identity of what is input to or output from a
decryptor. It has no capacity for decrypting a transmission
then embedding a signal in the transmission--let alone for
simultaneously embedding user specific signals at a plurality
of subscriber stations. It has no capacity for
distinguishing the absence of an expected signal or
controlling any operation when such absence occurs.

Further significant limitations arise out of the
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failure to reconcile -aspects of these individual areas of
art--monitoring programming, automating ultimate receiver
stations, decrypting programming, generating the programming
jtself, etc.--into an integrated system. These limitations
are both technical and commercial.

For example, the commercial objective of the
aforementioned monitoring systems of Crosby, Haselwood et.
al., and Greenberg is to previde independent audits teo
advertisers and others who pay for programming transmissiens.
211 require embedding signals in programming that are used
eonly to identify programming. Greenbkerg, for example,
requires that a digital signal be transmitted at a particular
place on a select line of each frame of a television program.
But television has only so much capacity for transmitting
signals cutside the visible image; it is inefficient for such
signals to serve only one function; and broadcasters can
foresee alternate potential for this capacity that may be
more profitable to them. Furthermore, advertisers recognize
that if the systems of Crosby, Haselwood and Greenberg
distinguish TV advertisements by means of single purpose
signals, television receivers and video tape recorders can
include capacity for identifying said signals and suppressing
the associated advertisements. Accordingly, no independent
automatic comprehensive so-called "proof-cf-performance"
audit service has yet proven commercially viable.

As a second example, because of the lack ef a viable
independent audit system, each service that breoadcasts
encrypted programming centrols and services at each
subscriber station one or more receiver/decryptors dedicated
to its service alone. Lacking a viable audit system,
services do not transmit te shared, common
receiver/decryptors.

These are just two examples of limitations that arise
in the absence of an integrated system of programming
communicatiocn.
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It is an object of the present invention to overcome
these and other limitations of the prior art.

SUMMARY OF THE INVENTION
The present invention consists of an integrated system

of methods and apparatus for communicating programming. The
term "programming" refers to everything that is transmitted
electronically to entertain, instruct or inform, including
television, radio, broadcast print, and computer pregramming
as well as combined medium programming. The system includes
capacity for automatically organizing multi-channel
communications. Like television, radio, broadcast print, and
cther electronic media, the present invention has capacity
for transmitting to standardized programming that is very
simple for subscribers to play and understand. Like computer
systems, the present invention has capacity for transmitting
data and centrel instructions in the same information stream
to many different apparatus at a given subscriber station,
for causing computers tc¢ generate and transmit programming,
and for causing receiver apparatus to operate on the basis of
programming and information received at widely separated
times. .

It is the further purpose of this invention to provide
means and Methods whereby a simplex point-to-multipoint
transmission (such as a television or radio broadcast) can
cause simultaneous generation of user specific information at
a plurality of subscriber stations. One advantage of the
present invention is great ease of use. For example, as will
be seen, a subscriber can cause his own information to be
processed in highly complex ways by merely turning his
television receiver on and tuning to a particular channel.
Ancther advantage of the present invention is its so-called
"transparency"--subscribers see none of the complex
processing taking place. Another advantage is privacy. No
private information is required at transmitting stations, and
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It is the further purpose of this invention to provide

. means and methods whereby a simplex broadcast transmission
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can cause periodic combining of relevant user specific
information and conventional broadcast programming
simultaneously at a plurality of subscriber stations, thereby
integrating the broadecast information with each user's own
information. One advantage of the present invention is its
use of powerful communication media such as television to
reveal the meaning of the results of complex processing in
ways that appear clear and simple. Another advantage is that
receiver stations that lack said capacity for combining user
specific information into television or radieo programming can
continue, without modification, teo receive and digplay the
conventional television or radic and without the appearance
of any signals or change in the conventional programming.

It is the further purpose of this invention to provide
means and methods for the automation of intermediate
transmission stations that receive and retransmit
programming. The programming may be delivered by any means
including over-the-air, hard-wire, and manual means. The
stations may transmit programming over-the-air (hereinafter,
nproadcast”} or over hard-wire (hereinafter, "cablecast").
They may transmit single channels or multiple channels. The
present invention includes capacity for automatically
constructing records for each transmitted channel that
duplicate the logs that the Federal Communications Commission
requires broadcast station operators to maintain.

It is the further purpose of this invention to provide
means and methods for the automation of ultimate receiver
stations, especially the automation of combined medium and
multi-channel presentations. Such ultimate receiver stations
may be private homes or offices or commercial establishments

such as theaters, hotels, or brokerage offices.
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It is the further purpose of this inventioen teo provide
means and methods for identifying and recording what
television, radie, data, and other programming is transmitted
at each transmission station, what programming is received at
each receiver station, and how programming is used. In the
present invention, certain monitored signals may be
encrypted, and certain data collected from such monitoring
may be automatically transferred from subscriber gstations to
one or more remote geographic stations.

It is a further purpocse of this invention to provide
means and methods for recerding combined media and/or multi-
channel programming and for playing back prerecorded
programming of such types.

It is a further purpcse of this invention te provide a
variety of means and methods for restricting the use of
transmitted communications to only duly authorized
subscribers. Such means and methods include techniques for
encrypting programming and/or instructions and decrypting
them at subscriber stations. They also include techniques
whereby the pattern of the compesition, timing, and location
of embedded signals may vary in such fashions that only
receiving apparatus that are preinformed regarding the
patterns that obtain at any given time will be able to
process the signals correctly.

The present invention employs signals embedded in
programming. Embedded signals provide several advantages.
They cannot become separated inadvertently from the
proegramming and, thereby, inhibit automatic processing. They
occur at precise times in programming and can synchreonize the
operation of receiver station apparatus to the timing of
programming transmissions. They <an be conveniently
monitored.

In the present invention, the embedded signals contain
digital informatien that may include addresses of specific
receiver apparatus controlled by the signals and instructions

- 13 -
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that identify particular functions the signals cause
addressed apparatus to perform.

In programming transmissions, given signals may run
and repeat, for pericds of time, cbntinucusly or at regular
intervals. Or they may run only occasicnally or only once.
They may appear in various and varying locations. 1In
television they may appear on one line in the video portion
of the transmission such as line 20 of the vertical interval,
or on a portion of one line, or on more than one line, and
they will probably lie outside the range of the television
picture displayed on a normally tuned television set. In
television and radio they may appear in a pertien of the
audio range that is not normally rendered in a form audible
to the human ear. In television audio, they are likelyY to
lie between eight and fifteen kilchertz. In broadcast print
and data communicaticns transmissions, the signals may
accompany conventional print or data programming in the
conventional transmission stream but will include
instructions that receiver station apparatus are
preprogrammed to process that instruct receiver apparatus to
separate the signals from the conventional programming and
process them differently. In all cases, signals may cenvey
information in discrete words, transmitted at separate times
or in separate locatiens, that receiver apparatus must
assemble in order to receive one complete instruction.

(The term "signal unit" hereinafter means cne complete'

signal instruction or information message unit. Examples of
signal units are a unique code identifying a programming
unit, or a unique purchase order number identifying the
proper use of a programming unit, or a general instruction
identifying whether a programming unit is to be retransmitted
immediately or recorded for delayed transmission. The term
“signal word" hereinafter means one full discrete appearance
of a signal as embedded at one time in one location on a
transmission. Examples of signal werds are a string of one
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or more digital data bits encoded together on a single line
of video or sequentially in audie. Such strings may or may
not have predetermined data bits to identify the beginnings
and ends of words. Signal words may centain parts of signal

5§ units, whole signal units, or groups of partial or whole
signal units or combinations.}

In the present inventien, particular signal preocessing
apparatus (hereinafter called the "signal processor") detect
signals and, in accordance with instructions in the signals

10 and prepregramming in the signal precessor, decrypt and/or
record and/or control station apparatus by means of the
signals and/or discard the signals. The apparatus include
one or more devices that can selectively scan transmission
frequencies as directed and, separately, capacity to receive

15 signals from one or more devices that continuously monitor
selected frequencies. The frequencies may convey television,
radio, or other programming transmissions. The input
transmissions may be received by means of antennas or from
hard-wire connections. The scanners/switches, working in

20 parallel or series or combinations, transfer the
transmissions to receiver/decoder/detectors that identify
signals encoded in pregramming transmissions and convert the
encoded signals to digital information; decrypteors that may
convert the received information, in part or in whole, to

25 other digital information according te preset methods ol

patterns: and one or more processor/monitors and/or
buffer/comparators that organize and transfer the informaticn
stream. The preocessors and buffers can have inputs from each
of the receiver/detector lines and evaluate information

30 continuously. From the processers and buffers, the signals

may be transferred to external equipment such as computers,
videotape recorders and players, etc. And/or they may be
transferred to one or more internal digital recorders that
receive and store in memory the recorded information and have

35 connections to one or more remote sites for further
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transmission of the recorded information. The apparatus has
means for external communication and an automatic dialer and
can contact remote sites and transfer stored information as
required in a predetermined fashion or fashions. The
apparatus has a clock for determining and recording time as
required. It has a read only memory for recording permanent
operating instructions and other information and a
prodrammable random access memory controller ("PRAM
controller") that permits revision of operating patterns and
instructions. The PRAM controller may be connected to all
internal operating units for full flexibility of operations.

Signal processing apparatus that are employed in
specific situations that regquire fewer functions than those
provided by the signal processor described above may omit one
or more of the specific operating elements described above.

A central objective of the present invention is to
provide flexibility in regard to installed station apparatus.
At any given time, the system must have capacity for wide
variation in individual station apparatus in order to provide
individual subscribers the widest range of information
options at the least cost in terms of installed equipment.
Flexibility must exist for expanding the capacity of
installed systems by means of transmitted software and for
altering installed systems in a modular fashion by adding or
removing components. Flexibility must exist for varying
techniques that restrict programming to duly authorized
subscribers in order to identify and deter pirates of
programming.

other objects, features, and advantages of this
invention will appear in the following descriptions and the
appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram of a video/computer combined

medium receiver station.
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Fig. 1A shows a representative example of a computer
generated, user specific graphic as it would appear by itself
on the face of a display tube.

Fig. 1B shows a representative example of a studio
generated graphic displayed on the face of a display tube.

Fig. 1lC shows a representative example, con the face of
a display tube, of a studio graphic combined with a user
specific graphic .

Fig. 2 is a bleock diagram of one embodiment of a
signal processor.

Fig. 2A is a block diagram of a TV signal decoder
apparatus.

Fig. 2B is a block diagram of a radic signal decoder
apparatus.

Fig. 2C is a block diagram of an other signal deccder
apparatus.

Fig. 2D is a block diagram of one embodiment of a
receiver station signal processing system.

Fig. 2E illustrates one example of the composition of
signal infermation and shows the initial binary information

-of a message that contains execution, meter-monitor, and
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information segments.

Fig. 2F shows one instance of a meter-monitor segment.

Fig. 2G shows cone instance of a command that fills a
whole number of byte signal words incompletely.

Fig. 2H shows one instance of a message that contains
execution and meter-monitor segments and consists of the
command of Fig. 2G with three padding bits added at the end
to complete the last byte signal word.

Fig. 2T shows one instance of a SPAM message stream.

Fig. 2J shows one instance of a message that consists
of just a header and an execution segment and fills one byte
signal word completely.

Fig. ZK shows one instance of a message that contains
execution and meter-monitor segments and fills a whole number

- 17 -
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of byte signal words completely but ends with one full byte
signal word of padding bits because the last byte signal word
of command information is an EOFS word.

Fig. 3 is a block diagram of a video/computer combined
medium receiver station with a signal'processing system,

Fig. 3A is a block diagram of the preferred embodiment
the controller apparatus of a SPAM decoder.

Fig. 4 is a block diagram of one example of a signal
processing programming reception and use regulating system.

Fig. 5 is a block diagram of one example of a signal
processing apparatus and methods monitoring system installed
to monitor a subscriber station.

Fig. 6 is a block diagram of one example of signal
processing apparatus and methods at an intermediate
transmission station, in this case a cable system headend.

Fig. 7 is a block diagram of signal processing
apparatus and methods at an ultimate receiver statioen.

Fig. 7A is a block diagram of signal processing
apparatus and methods with external equipment regulating the
envirenment of the local receiver site.

Fig. 7B is a block diagram of signal processing
apparatus and methods used te control a combined medium,
multi-channel presentation and to monitor such viewership.

Fig. 7C is a block diagram of signal processing
apparatus and methods selecting receivable information and
programming and controlling combined medium, multi-channel
presentations.

Fig. 7D is a block diagram of a radio/computer
combined medium receiver station.

Fig. 7E is a block diagram of a television/computer
combined medium receiver statien.

Fig. 7F is a block diagram of an example of

. controlling television and print combined media.

35

Fig. B is a block diagram of selected apparatus of the
station of Fig. 7 with a station specific EPROM, 20B,
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installed.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

ONE COMBINED MEDIUM

Fig. 1 shows a video/computer combined medium
subscriber station. Via conventional antenna, the station
recelves a conventicnal television broadcast transmission at
television tuner, 215. The Model CV510 Electronic TV Tuner
of the Zenith Radic Corperation of Chicage, Illineis, which
is a component of the Zenith Video Hi-Tech Cemponent TV
system, is ecne such tuner. This tuner ocutputs conventicnal
audioc and composite video transmissions. The audic
transmission is inputted teo TV moniteor, 202M. The video
transmission is inputted teo video transmission divider, 4,
which is a conventiocnal divider that splits the transmission
into two paths. One is inputted continucusly te TV signal
decocder, 203, and the other to microcomputer, 205. TV signal
decoder, 203, which is described more fully below, has
capacity for receiving a composite video transmission:
detecting digital information embedded therein; correcting
errors in the received information by means of forward error
checking techniques, well known in the art:; converting the
received information, as may be required, by means of input
protocel technigques, well known in the art, into digital
signals that microcomputer, 205, can receive and process and
that can control the operation of microcomputer, 205; and
transferring said signals to micrecomputer, 205.
Microcemputer, 205, is a conventional microcomputer system
with disk drives that is adapted to have capacity for
receiving signals from decoder, 203; for generating computer
graphic infermation; for receiving a composite video
transmission; for combining said graphic information onto the
video information of said transmission by graphic overlay
techniques, well known in the art; and for outputting the
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resulting combined information te a TV meniteor, 202M, in a
composite video transmission. One such system is the IBM
Personal Computer of International Business Machines
Corporation of Armonk, New York with an IBM Asynchroneous
Communications Adapter installed in one expansion slot and a
PC-MicroKey Model 1300 System with Techmar Graphics Master
Card, as supplied together by Video Associates Labs of
Austin, Texas, installed in twe other sleots., Micrecomputer,
205, receives digital signals from decoder, 203, at its
asynchronous communications adapter and the video
transmission from divider, 4, at its PC-MicroKey 1300 System.
It outputs the composite video transmission at its PC-
MicroKey System. Microcomputer, 205, has all redquired
operating system capacity--eg., the MS/DOS Version 2.0 Disk
Operating System of Microsoft, Inc. of Bellwvue, Washington
with installed device drivers. TV moniter, 202M, has
capacity for receiving composite video and audie
transmissions and for presenting a conventicnal television
video image and audie sound. One such menitor is the Medel
CV1950 Celor Monitor of the Zenith Radio Corporation.

In the example, the subscriber station of Fig. 1 is in
NHew York City and is tuned to the conventional broadcast
television transmission frequency of channel 13 at 8:30 PM on
a Friday evening when the broadcast station of said
frequency, WNET, commences transmitting a television program
about stock market investing, "Wall Street Week." Said WNRET
station is an intermediate transmission station for said
program which actually originates at a remote television
studio in Owings Mills, Maryland. (Hereinafter, a studio or
station that originates the broadcast transmission of
programming is called the "program originating studie.") From
said program originating studio said pregram is transmitted
by conventional television network feed transmission means,
well known in the art, te a large number of gecgraphically
dispersed intermediate transmission stations that retransmit
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said program to millions of subscriber stations where
subscribers view said program. Said network transmission
means may include so-called landlines, microwave
transmissions, a satellite transponder, or other means.

At said subscriber station, microprocessor, 205,
contains a conventicnal 5 1/4" floppy disk at a designated

-one of its disk drives that holds a data file recorded in a

fashion well known in the art. Said file contains
information on the portfolio of financial instruments owned
by the subscriber that identifies the particular stocks in
the portfeclic, the number of shares ©f each stock owned at
the close of business of each business day from the end of
the previous week, and the closing share prices applicable
each day. Decoder, 203, is preprogramhed to detect digital
information on a particular line or lines (such as line 20)
of the vertical interval of its videoc transmission input; to
correct errors in said information; to convert said corrected
information into digital signals usable by microcomputer,
205; and to input said signals to microcomputer, 205, at its
asynchronous commuhications adapter. Microcomputer, 205, is
prepreogrammed to receive said input of signals at its
asynchronous communications adapter and to respond in a
predetermined fashion to instruction signals embedded in the
"Wall Street Week" programming transmission.

Other similarly configured and preprogrammed
subscriber stations also tune to the transmission of said
"Wall Street Week" program by given intermediate transmission
stations. At each subscriber staticn, the records in the
contained financial portfeolio file hold, in identical format,
information on the particular investments of that station's
subscriber.

At the start of the transmission of said "Wall Street
Week" program, all subscriber station apparatus is on and
fully operaticnal.

At said program originating studio, at the outset of
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said program transmission, a first series of control
instructions is generated, embedded segquentially on said line
or lines of the vertical interval, and transmitted on the
first and each successive frame of said television program
transmission, signal unit by signal unit and word by word,
until said series has been transmitted in full. The
instructions of said series are addressed to and control the
microcomputer, 205, of each subscriber station.

In said series in full--and in any one or more
sibsequent series of instructionse=-particular instructions
are separated, as may be required, by time periocds when no
instruction that controls the microcomputer, 205, of any
station is transmitted which periods allow sufficient time
for the microcomputer, 205, of each and every subscriber
station to complete functions controlled by previocusly
transmitted instructions and commence waiting for a
subsequent instruction, in a waiting fashion well known in
the art, before receiving a subsequent instruction. -

Tuner, 215, receives this television transmission,
converts the received television information into audio and
composite video transmissions, and transmits the audio to
monitor, 202M, and the video via divider, 4, to
microcomputer, 205, and decoder, 203. Decoder, 203, detects
the embedded instruction information, corrects it as
required, converts it into digital signals usable by
microcomputer, 205, and transmits éaid signals to
microcomputer, 205.

With each step occurring in a predetermined fashion or
fashions, well known in the art, this first set of
instructions commands microcomputer, 205, (and all other
subscriber station microcomputers simultaneously) to
interrupt the operation of its central processor unit
{hereinafter, "CPU") and any designated other processors;
then to record the contents of the registers of its CPU and
any other designated processors either at a designated place
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in random access memory (hereinafter, "RAM") or on the
contained disk; then to set its PC-MicroKey 1300 to the
“"GRAPHICS OFF" operating mede in which mode it transmits all
received composite video informatien to monitor, 202M,
without modification; then to record all information in RAM
with all register information in an appropriately named file
such as WINTERUPT.BAK" at a designated place on the contained
disk:; then to clear all RAM (except for that portion of RAM
containing the so-called "“operating system" of said
microcemputer, 205) and all registers of said CPU and any
other designated processors: then to wait for further
instructiens from decoder, 203.

Operating in said preprogrammed fashion under contrecl
of said first set of instructions, microcomputer, 205,
reaches a stage at which the subscriber can input information
only under control of signals embedded in the broadcast
transmission and can reassume control of microcomputer, 205,
{s¢ long as microcomputer, 205, remains on and continues, in
a predetermined fashion, to receive said embedded transmitted
signals) conly by exXecuting a system reset (or so-called "warm
boot") which on an IBM PC is accomplished by depressing
simultaneously the “Ctrl", "Alt" and "Del" keys cn the
console keyboard.

(Hereinafter, this first set of instructions is called
the "contrel invoking instructions," and the associated steps
are called "invoking broadcast control.")

After completing all steps of invoking broadcast
control, the microcomputer at each subscriber station
{including microcomputer, 205} is preprogrammed (1) to
evaluate particular initial instructions in each distinct
series of received input instructions to ascertain how to
process the information of said series and (2) to operate in
a predetermined fashicn or fashions in response to said
initial instructions. ‘

Subsequently, a second series of instructions is
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embedded and transmitted at said program originating studie.
Said second series is detected and converted inte usable
digital signals by decoder, 203, and inputted to
microcomputer, 205, in the same fashion as the first series.
Microcomputer, 205, evaluates the initial signal word or
words which instruct it to load at RAM (from the input buffer
to which decoder, 203, inputs) and run the information of a
particular set of instructions that follows said word or
words just as the information of a file named FILE.EXE,
receorded en the contained fleppy disk, would be lcaded at RAM
(from the input buffer to which the disk drive of said disk
inputs) and run were the command "FILE" entered from the
console keyboard to the system level of the installed disk
operating system. (Hereinafter, such a set of instructions
that is loaded and run is called a "program instruction
set.") In a fashion well known in the art, microcomputer,
205, loads the received binary information of said set at a
designated place in RAM until, in a predetermined fashion, it
detects the end of said set, and it executes said set as an
assembled, machine language program in a fashion well known
in the art. .

Under control of said program instruction set and
accessing the subscriber's contained portfolio data file for
information in a fashion well known in the art,
microcomputer, 205, calculates the performance of the
subscriber's stock portfolio and constructs a graphic image
of that performance at the installed graphics card. The
instructions cause the computer, first, to determine the
aggregate valﬁe of the portfolic at each day's cleose of
business by accumulating, for each day, the sum of the
products of the number of shares of each stock held times
that stock's closing price. The instructions then cause
microcomputer, 205, to calculate the percentage change in the
portfolio's aggregate value for each business day of the week
in respect to the final business day ¢f the prior week. Then
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in a fashion well known in the art, the instructions cause
microcomputer, 205, te enter digital bit information at the
video RAM of the graphics card in a particular pattern that
depicts the sald percentage change as it would be graphed on
a particular graph with a particular crigin and set of scaled
graph axes. Upon completicn of these steps, the instructions
cause microcomputer, 205, to commence waiting for a
subsequent instruction from deceoder, 203.

If the information at video RAM at the end cof these
steps were to bhe transmitted alone to the video screen of a
TV monitor, it would appear as a line of a designated color,
such as red, on a background color that is transparent when
overlaid on a separate video image. Black is such a
backgreound color, and Fig. lA shows one such line.

As each subscriber station completes the steps of
calculation and graphic imaging performed under control of
said pregram instruction set, information of such a line
exists at video RAM at said station which information
reflects the specific portfolic performance of the user of
said station. Said information results from much
computation, but the meaning of said information is hardly
clear. Fig. 1A shows just a line.

While microcomputer, 205, performs these steps, TV
monitor, 202M, displays the conventional television image and
the sound of the transmitted "Wall Street Week" program.
During this time the program may show the so-called "talking
head" of the host as he describes the behavior of the stock
market over the course of the week. Then the host says, "Now
as we turn to the graphs, here is what the Dow Jones
Industrials did in the week just past,” and a studio
generated graphic is transmitted., Fig. 1B shows the image of
sald graphic as it appears on the video screen of TV monitor,
202M. Then the host says, "And here is what your portfolio
did." At this peint, an instruction signal is generated at
saild program originating studic, embedded in the programming
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transmission, and transmitted. Said signal is identified by
decoder, 203; transferred to microcomputer, 205; and executed
by microcomputer, 205, at the system level as the statement,
"GRAPHICS ON". Said signal instructs microcomputer, 205, at
the PC-MicroKey 1300 to overlay the graphic information in
its graphics card onte the received composite video
information and transmit the combined infermation to TV
monitor, 202M. TV monitor, 202M, then displays the image
shown in Fig. 1C which is the microcomputer generated graphic
of the subscriber's own portfolio performance overlaid on the
studio generated graphic. And microcomputer, 205, commences
waiting for another instruction from decoder, 203.

' By itself, the meaning of Fig. 1A is hardly clear.
But when Fig. 1A is combined and displayed at the proper
time with the conventional television information, its
meaning becomes readily apparent. Simultaneously, each
subscriber in a large audience of subscribers sees his own
specific performance information as it relates to the
perfermance informatien of the market as a whole.

(Hereinafter, an instruction such as the above éignal
of "GRAPHICS ON" that causes subscriber station apparatus to
execute a combining operation in synchronization is called a
vcombining synch command." Said initial signal word or words
that preceded the above program instructien set provide
another example of a combining synch command in that said
word or words synchronized all subscriber station computers
in commencing loading and running information for a
particular combining.)

While the TV monitor at this particular subscriber
station displays this particular subscriber's own overlay
information, each other subscriber statien displays the
specific overlay information applicable at that station.

As the program proceeds, in the same fashion a further
instruction signal is generated at said studio; transmitted:

detected; inputted from decoder, 203, tc microcomputer, 205;
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and executed as "GRAPEICS OFF." Then said studio ceases
transmitting the graphic image, and transmits another image
such as the host's talking head. Simultaneously, the
GRAPHICS OFF command causes microcomputer, 205, toc cease
overlaying the graphic information onte the received
composite videc and to commence transmitting the received
composite videc transmission unmodified. Thereafter the
"Wall Street Week" program proceeds, and microcomputer, 205,
continues to¢ operate under control of received instructieons.

This combined medium example is of a television based
medium. Like conventional television, said combined medium
transmits the same signals to all subscriber stations. But
unlike conventional television where each subscriber views
only programming viewed by every other subscriber and where
said programming is known to and available at the program
originating studioc, each subscriber of said combined medium
views programming that is personalized and private. The
pregramming he views is his own--in the example, his own
portfolic performance--and his programming is not viewed by
any other subscriber nor is it available at the program

originating studic. In addition, perscnalized programming is

displaved only when it is of specific relevance to the
conventicnal television programming ¢f said combined medium.
In the example, each subscriber views a graphic presentation
of his own portfolio performance information as scon as it
becones specifically relevant to graphic information of the
performance of the market as a whole. Prior to its time of
specific relevance, no personalized information is displayed
(despite the fact that said graphic infermation of the

performance of the market as a whole is displayed). And said

perscnalized information is displayed only for s¢ long as it
remains specifically relevant. As soon as its specific
relevance terminates, its display terminates.

This “"Wall Street Week" portfolic performance example
provides but one of many examples of television based
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combined medium programming.
This television based combined medium is but one
example of many combined media.

THE SIGNAL PROCESSOR

In the present invention, the signal processor--26 in
Fig. 2; 26 in the signal processor system of Fig. 2D; in the
signal processorlsystem, 71, of Fig. 6: 200 in Fig. 7: and
elsewhere--is focal means for the controlling and meoniteoring
subscriber station operations. It meters communications and
enables owners of information to offer their information to
subscribers in many fashions on condition of payment. It has
capacity for regulating communications consumption by
selectively decrypting or not decrypting encrypted
programming and/or control signals and capacity for
assembling and retaining meter records at each subscriber
station that document the consumption of specific programming
and informaticn at said station. It has capacity for
identifying the subject matter of each specific unit of
programming available on each of many transmission channels
at each subscriber station as said unit becomes available for
use and/or viewing which enables subscriber station apparatus
to determine automatically whether the subject matter of said
unit is of interest and, if so, to tune automatically to said
programming. It has capacity, at each station, for receiving
monitor information that identifies what programming is
available, what programming is used, and how said programming
is used and capacity for assembling and retaining monitor
records that document said availability and usage. It has
capacity for transferring said meter records automatically to
one or more remote automated billing stations that account
for preogramming and information consumption and bill
subscribers and said monitor records automatically to one or
more remote so-called "ratings" stations that collect
statistical data on programming availability and usage. It
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has capacities for processing information in many other
fashions that will become apparent in this full
specification.

Fig. 2 shows one embodiment of a signal processor.

Said processor, 26, is configured for simultanecus use with a

cablecast input that conveys both television and radio
programming and a broadcast television input.

At switch, 1, and mixers, 2 and 3, signal processor,
26, monitors all frequencies or channels available for
reception at the subscriber station of Fig. 2 to identify
available programming. The inputted information is the
entire range of frequencies or channels transmitted on the
cable and the entire range of broadcast television
transmissions available to a lcocal television antenna of
conventional design. The cable transmission is inputted
simultaneously to switch, 1, and mixer, 2. The broadcast
transmission is inputted to switch, 1. Switch, 1, and
mixers, 2 and 3, are all controlled by local oscillator and
switch control, 6. The oscillator, 6, is controlled to
provide a number of discrete specified frequencies for the
particular radio and television channels required. The
switch, 1, acts to select the broadcast input or the
cablecast input and passes transmissions to mixer, 3, which,
with the contreolled oscillater, 6, acts to select a
television frequency of interest that is passed at a fixed

frequency to a TV signal deccder, 30. Simultaneously, mixer,

2, and the contrelled oscillator, 6, act to select a radico
frequency of interest which is inputted to a radic signal
decoder, 40.

At decoders, 20 and 40, signal processor, 26,
identifies specific programming and its subject matter as
said programming becomes available for use and/or viewing.
Decoder, 30, which is shown in detail in Fig. 2a, and
decoder, 40, which is shown in Fig. 2B, detect signal
information embedded in the respective inputted television
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and radic frequencies, render said information into digital
signals that subscriber station apparatus can process, modify
particular ones of said signals through the addition and/or
deletion of particular information, and output said signals
and said modified signals to buffer/comparator, 8. Said
decoders are considered more fully below.

Buffer/comparator, 8, receives said signals from said
decoders and other signals from other inputs and organizes
the received information in a predetermined fashion.
Buffer/comparator, 8, has capacity for comparing a particular
portions or portions of inputted information te particular
preprogrammed information and for operating in preprogrammed
fashions on the basis cof the results of said cemparing. It
has capacity for detecting particular end of file signals in
inputted information and for operating in preprogrammed
fashions whenever said information is detected.

The process of communication metering commences at
buffer/comparator, 8. In a predetermined fashion,
buffer/comparator, 8, determines whether a given instance of
received signal informatien requires decryption, either in
whole or in part. In a fashion described more fully below,
buffer/comparator, 8, and a controller, 20, which, tco, is
described more fully below, determine whether signal
processor, 26, is enabled to decrypt said information. If
signal processor, 26, is so enabled, buffer/comparator, 8,
transfers said information to decryptor, 10. If signal
processor, 26, is not so enabled, buffer/comparator, 8,
discards said information in a predetermined fashion.
Buffer/comparator, 8, transfers signals that do not require
decryption directly to processor or controller, 12.

Decryptor, 10, is a standard digital information
decryptor, well known in the art, that receives signals from
buffer/comparator, 8, and under contrel of said controller,
20, uses conventional decryptor techniques, well known in the

art, to decrypt said signals as required. Decryptor, 10,
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transfers decrypted signals to c¢odntroller, 12.

Contreller, l2, is a standard controller, well Kknown
in the art, that has microprocessor and RAM capacities and
one or more ports for transmitting information to external
apparatus. Said microprocessor capacity of controller, 12,
is of a conventional type, well known in the art, but is
specifically designed to have particular register memories,
discussed more fully below. Controller, 12, may contain read
only memory (hereinafter, "“"ROM").

Controller, 12, receives the signals inputted from
buffer/comparator, 8, and decryptor, 10; analyzes said
signals in a predetermiﬁed fashion; and determines whether
they are to be transferred to external equipment or to
buffer/comparator, 14, or both. If a signal or signals are
to be transferred externally, in a predetermined fashion
contreller, 12, identifies the external apparatus to which
the signal or signals are addressed and transfers them to the
appropriate port or ports for external transmission. If they
contain meter and/or monitor information and are to be
processed further, controller, 12, selects, assemnbles, and
transfers the appropriate information to buffer/comparator,
14. Controller, 12, has capacity to modify received signals
by adding and/or deleting information and can transfer a
given signal to one apparatus with cne modification and to
another apparatus with another modification (or with no
modification}). Controller, 12, receives time information
from clock, 18, and has means to delay in a predetermined
fashion the transfer of signals when, in a predetermined
fashion, delayed transfer is determined to be regquired.

Buffer/comparator, 14, receives signal information
that is meter information and/or monitor information from
contrdller, 12, and from other inputs; organizes said
received information into meter records and/or monitor
records (called, in aggregate, hereinafter, "signal records")
in a predetermined fashion or fashions; and transmits said
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signal records to a digital recorder, 16, and/or to one or
more remote sites. With respect to particular simple or
frequently repeated instances of signal information,
buffer/comparator, 8, has capacity teo determine, in a
predeternined fashion or fashions, what received information
should be recorded, how it should be recorded, and when it
should be transmitted to recorder, 16, and/or to said remote
sites and to initiate or modify signal records and to discard
unnecessary information accordingly. Teo aveid overleoading
digital recorder, 16, with duplicate data, buffer/comparator,
14, has means for counting and/or discafding duplicate
instances of particular signal information and for
incorporating count information inteo signal records.
Buffer/comparator, 14, receives time information from clock,
18, and has means for incorporating time information into
signal records. Buffer/comparator, 14, also has means for
transferring received information immediately to a remote
site or sites via telephone connection, 22, and for
communicating a requirement for such transfer to controller,
20, which causes such transfer. Buffer/comparator, 14,
operates under control of contreoller, 20, and has capacity
whereby controcller, 20, can cause modification of the formats
of and information in signal records at buffer/comparator,
14. (In circumstances where information collecting and
processing functions are extensive--for example, when a given
buffer/comparator, 14, must collect monitor informatien at a
subscriber station with apparatus and/or communicaticns flows
that are extensive and complex--buffer/comparator, 14, may
cperate under contrel of a dedicated, so-called "on-board"
controller, 142, at buffer/comparator, 14, which is
preprogrammed with appropriate contrel instructions and is
controlled by controller, 20, similarly to the fashion in
which contreoller, 12 is controlled by controller, 20.)

Digital recorder, 16, is a memory storage element of
standard design that receives information from
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buffer/comparator, 14, and records said information in a
predetermined fashion. In a predetermined fashion, recorder,
16, can determine how full it is and transmit this
information to ceontroller, 20. Recorder, 16, may inform
controller, 20, automatically when it reaches a certain level
of fullness.

Signal processor, 26, has a contreller device which
includes programmable RAM controller, 20; ROM, 21, that may
contain unique digital code infeormation capable of
identifying signal processor, 26, and the subscriber station
of said processor, 26, uniguely; an automatic dialing device
24; and a telephene unit, 22. A particular portion of ROM,
21, is erasable programmable ROM (hereinafter, "EPROM") or
other forms of programmable nonvolatile memory. Under
control particular preprogrammed instructions at that portion
of ROM, 21, that is not erasable, signal processor, 26, has
capacity to erase and reprogram said EPROM in a fashion that
is described more fully belew., Controller, 20, has capacity
for controlling the operation of all elements of the signal
processor and can receive operating information from said
elements. Controller, 20, has capacity to turn off any
element or elements of controlled subscriber station
apparatus, in whole or in part, and erase any or all parts of
erasable memory of said controlled apparatus.

As an apparatus in the unified system of programming
communication of the present invention, a signal processor
can monitor any combination of inputs and transmission
frequencies, and the signal processor of Fig. 2 is but one
embodiment of a signal processor. Other embodiments can
receive and monitor available programming in transmission
frequencies other than radio and television frequencies
through the addition of one or more other signal decoders
such as that of Fig. 2C described below. Embodiments can
receive one or more fixed frequencies continucusly at one or

more decoders that monitor for available programming. For
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certain applications, one particular embodiment (hereinafter,
"signal processor alternative #1") can be configured to
receive only other inputs at buffer/comparator, 8, in which
case said embodiment has no oscillator, 6: switch, 1; mixers,
2 and 2; or decoders, 30 or 40, For other particular
applications, another particular embodiment (hereinafter,
Msignal processor alternative #2") can be configured to
receive only inputs at buffer/comparator, 14, in which case
said embodiment has only buffer/comparater, 14; recorder, 16:
clock, 18; and the contrel device apparatus associated with
controller, 20. Other signal processor embodiments will
become apparent in this full specification. W®hich particular
embodiment of signal processor is preferred at any given
subscriber station depends on the particular communications
requirements of said station.

SIGNAL DECODERS

Signal dececder apparatus such as decoder, 203, in Fig.
1 and decoders, 30 and 40, in Fig. 2 are basic in the unified
system of this invention. )

Fig. 2A shows a TV signal decoder that detects signal
information embedded in an inputted television frequency,
renders said information inte digital signals that subscriber
station apparatus can process, ldentifies the particular
apparatus to which said signals are addressed, and outputs
said signals to said apparatus. Decoder, 203, in Fig. 1 is
one such TV signal deceder; decoder, 30, in Fig. 2 is
ancther,

In Fig. 2A, a selected fregquency is inputted at a
fixed frequency to said decoder at filter, 31, which defines
the particular channel of interest to ke analyzed. The
television channel signal then passes to a standard amplitude
demodulator, 32, which uses standard demcdulator technicques,
well known in the art, to define the television base band
signal. This base band signal is then transferred through
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separate paths to three separate detector devices. The
apparatus of these separate paths are designed to act on the
particular frequency ranges in which embedded signal '
information may be found. The first path, designated A,
detects signal information embedded in the videe information
portion of said television channel signal. Path A inputs to
a standard line receiver, 33, well known in *he art. Said
linelreceiver, 33, receives the information of one or more of
the lines normally used to define a television picture. It
receives the information only of that portion or portions of
the overall video transmission and passes said information to
a digital detector, 34, which acts to detect the digital
signal information embedded in said information, using
standard detection technigues well known in the art, and
inputs detected signal information to controller, 32, which
is considered in greater detail below. The second path,
designated B, detects signal information embedded in the
audic information portion of said television channel signal.
Path B inputs to a standard audio demodulater, 35, which uses
demodulator techniques, well known in the art, to define the
television audie transmission and transfers said audio
information to high pass filter, 36. said filter, 36,
defines and transfers te digital detector, 37, the portion of
said audioc information that is of interest. The digital
detector, 37, detects signal information embedded in said
audio information and inputs detected signal information to
controller, 39. The third path, designated €, inputs the
separately defined transnmission to a digital detector, 38,
which detects signal information embedded in any ecther
information portion of said television channel signal and
inputs detected signal information to controller, 3%. Line
receiver, 33; high pass filter, 36: detectors, 34, 37, and
31g; and ceontroller, 39, all operate under control of
controller, 39, and in preprogrammed fashions that may be
changed by controller, 39.
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Fig. 2B shows a radio signal decoder that detects
and processes signal information embedded in an inputted
radio frequency. Decoder, 40, in Fig. 2 is one such radio
signal decoder. A selected frequency of interest is inputted
at a fixed frequency to standard radio recelver circuitry,
41, which receives the radio informatien of said frequency
using standard radic receiver techniques, well known in the
art, and transfers said radio informatien to radio deceder,
42, Radio decoder, 42, decoders the signal information
empbedded in said radio informatien and transfers said decoded
information to a standard digital detector, 43. Said
detector, 43, detects the binary signal information in said
decoded information and inputs said signal information to
controller, 44, discussed more fully below. Circuitry, 41;
decoder, 42; and detector, 43, all operate under contrel of
contreller, 44, and in predetermined fashions that may be
changed by ceontreller, 44.

Fig. 2C shows a signal decoder that detects and
processes signal information embedded in a frequency other
than a television or radio fregquency. A selected other
frequency (such as a microwave frequency) is inputted to
appropriate other receiver circuitry, 45, well known in the
art. Said receiver «ircuitry, 45, receives the infermation
of said frequency using standard receiver techniques, well
known in the art, and transfers said information to an
appropriate digital detector, 46. Said detector, 46, detects
the binary signal informatiocn in said information and inputs
said signal information to controller, 47, considered more
fully below. Circuitry, 45, and detector, 46, cperate under
control of contreoller, 47, and in predetermined fashions that
may be changed by controller, 47.

Each decoder is controlled by a controller, 39, 44, or
47, that has buffer, microprocessor, ROM, and RAM capacities.
Said buffer capacity of controller, 39, 44, or 47, includes

capacity for receiving, organizing, and stering simultaneous
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inputs from multiple sources while inputting information,
received and stored earlier, to said microprocessor capacity
of controller, 39, 44, or 47. Said microprocessor capacity
of controller, 39, 44, or .47, is of a conventional type, well
known in the art, and is specifically designed to have
particular register memories, discussed more fully below,
including register capacity for detecting particular end of
file signals in inputted information. The ROM capacity of
controller, 39, 44, or 47, contains microprocessor control
instructions of a type well known in the art and includes
EPROM capacity. Said ROM and/or said EPROM may alsc contain
one or more digital codes capable of identifying its
controller, 392, 44, or 47, uniguely and/or identifying
particular subscriber station functions of said controller,
39, 44, or 47. The RAM capacity of controller, 3%, 44, or
47, constitutes workspace that the microprocessor of said
controller, 39, 44, or 47, can use for intermediate stages of
information processing and may also contain microprocessor
contrel instructions. Capacity exists at said contreller,
39, 44, or 47, for erasing said EPROM, and said RAM and said
EPRCOM are reprogrammable.

Controller, 39, 44, or 47, is preprogrammed to receive
units of signal information, to assemble said units into
signal words that subscriber station apparatus can receive
and process, and to transfer said words to said apparatus.

In each decoder, the controller, 39, 44, or 47, receives
detected digital information from the relevant detector or
detectors, 34, 37, 38, 43, and 46. Upon receiving any given
instance of signal information, controller, 39, 44, or 47, is
preprogrammed to process said information automatically.
Controller, 39, is preprogrammed to discard received
duplicate, incomplete, or irrelevant information; to correct
errors in retained received information by means of forward
error correction technigues well known in the art; to

convert, as may be required, the corrected information, by
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means of input brotocal technigques well known in the art,
inte digital information that subscriber station apparatus
can receive and process; to modify selectively particular
corrected and converted information in a predetermined
fashion or fashions: to identify in a predetermined fashion
or fashions subscriber station apparatus to which said signal
information should be transferred; and to transfer said
signals te said apparatus. BSaid centroller, 39, 44, or 47,
has cne or more output perts for communicating signal
information to said apparatus.

Contreoller, 39, 44, or 47, has capacity for
identifying more than one apparatus teo which any given signal
should be transferred and for transferring said signal to all
said apparatus. It has capacity for recording particular
signal information in particular register memory and for
transferring a given signal to cne apparatus, medifying it
and transferring it to a second apparatus, and modifying it
again and transferring it to a third apparatus.

As described above, said contreller, 33, 44, or 47,
controls particular apparatus of its signal decoder and has
means for communicating control information te said
apparatus. Said controller, 3%, 44, or 47, alsc has means
for communicating contreol infermation with a controller, 20,
of a signal processeor, 26. (5aid communicating means is
shown clearly in Fig. 2D which is discussed below.) Via said
communicating means and under control of instructions and
signals discussed more fully below, said contreller, 20, has
capacity to cause information at said EPROM to be erased and
to reprogram said micreprocessor control instructions at said
RAM and said EPROM.

THE SIGNAL PROCESSOR SYSTEM

Signal processing apparatus and metheods involve an
extended subscriber station system focused on the signal
processor. Sald system includes external signal decoders.
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Fig. 2D shows one embodiment of a signal processing
system. Said system contains signal processor, 26, and
external decoders, 27, 28, and 29. Each said external
decoder may be a TV signal decoder (Fig. 23) or a radio
signal decoder (Fig. 2B) or an other signal decoder (Fig. 2Q)
depending on the nature of the selected fregquency inputted.
As Fig. 2D shows, each decoder, 27, 28, and 29, receives one
selectéd frequency and has capacity for transferring
detected, corrected, converted, and possibly modified signals
to signal processor, 26, at buffer/comparator, B, and alsoc to
other station apparatus. Each decoder, 27, 28, and 29, also
has capacity feor transferring detected, corrected, converted,
and possibly modified moniteor information to signal
processor, 26, at buffer/comparateor, 14. As Fig. 2D shows,
controller, 20, has capacity to control all decoder
apparatus, 27, 28, 29, 30, and 40. Contreller, 20, has
capacity to preprogram {(or reprogram) all said decoder
apparatus, 27, 28, 29, 30, and 40, and thereby controls the
fashions of detecting, correcting, converting, meodifying,
identifying, transferring, and other functioning of said
decoders. ‘

Not every installed decocder in said signal processor
system regquires all the apparatus and'system capacity of
Figs. 2A, 2B, and 2C. For example, because a television
base band signal is inputted to decoder, 203 of Fig. 1, said
decoder does not require filter, 31, and demodulater, 32, of
Fig. 2A. Likewise, because decocders, 30 and 40 of Fig. 2,
transfer signals only te¢ buffer/comparator, 8, said decoders
do not reguire capacity to transfer signals to any other
apparatus, and controllers, 39 and 44, of said decoders are
preprogrammed only to identify whether or not any given
signal should be transferred to buffer/comparator, 8. The
precise apparatus and operating fashions of any given decoder
is commensurate with the operating requirements of the
installation and subscriber station of said decoder.

- 39 -
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Fig. 2D shows deceders, 27, 28, and 29, communicating
monitor information tco buffer/ccomparator, 14, of signal
processor, 26, by means of bus, 13. Said bus, 13,
communicates information in a fashion well known in the art,
and said decoders, 27, 28, and 29, gain access to the shared
transmission facility of said bus, 13, using access methods,
such as contention, that are well known in the art.
Controllers, 12 and 20 of Fig. 2, 39 of Fig. 2A, 44 of Fig.
2B, and 47 of Fig. 2C, all have capacity to transfer signal
informatien by bus means. Buffer/comparator, 8 and 14, and
controller, 12, of Fig. 2 all have capacity to receive other

input infermatieon freom bus means. Furthermore, all apparatus

of Fig. 2 and of Fig. 2D can have capacity to communicate
control information by one or more bus means.

INTRODUCTION TO THE SIGNALS OF THE INTEGRATED SYSTEM

The signals of the present invention are the
modalities whereby statiens that originate programming
transmissions control the handling, generating, and
displaying of preogramming at subscriber stations.

(The term, "SPAM," is used, hereinafter, to refer to
signal preocessing apparatus and methods of the present
invention.) )

SPAM signals control and ceocordinate a wide variety of
subscriber staticns. Said staticons include so-called "local
affiliate" broadcast stations that receive and retransmit
single network transmissions; sc-called "“cable system
headends"™ that receive and retransmit multiple network and
local broadcast station transmissions; and so-called "media
centers" in homes, offices, theaters, etc. where subscribers
view programming. (Hereinafter, stations that originate
broadcast transmissions are called "original transmission
stations," stations that receive and retransmit broadcast
transmissions are called "intermediate transmission

stations", and stations where subscribers view programming
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are called “ultimate receiver stations.")

At said stations, SPAM signals address, control, and
coordinate diverse apparatus, and the nature and extent of
the apparatus installed at any given station can vary
greatly. SPAM signals control not only various kinds of
receivers and tuners; transmission switches and channel
selectors; computers; printers and video and audio display
apparatus; and video, audio, and digital communications
transmission recorders but alsoc signal processor system
apparatus including decoders; decryptors; éontrol signal
switching apparatus; and the communications meters, called
signal processors, of the present invention. Besides
apparatus for communicating pregramming to viewers, SPAM
signals alsoc address and control subscriber station control
apparatus such as, for example, furnace contrel units whose
operations are automatic and are improved with improved
information and subscriber station meter apparatus such as,

for example, utilities meters that collect and transmit meter

information to remote metering stations.

The information of SPAM signals includes data,
computer program instructiocns, and commands. Data and
program instructions are often recorded in computer memories
at subscriber stations for deferred execution. Commands are
generally for immediate execution and often execute computer
pregrams or contreol steps in preograms already in process.
Often said data, programs, and commands control subscriber
station apparatus that automatically handle, decrypt,
transmit, and/or present program units of conventional
television, radic, and other media.

In combined medium communications, SPAM signals also
control subscriber station apparatus in the generating and
combining of combined medium programming. At ultimate
receiver stations, particular combined medium commands and
computer programs cause computers to generate user specific

programming and display said programming at television sets,
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speaker systems, printers, and other apparatus.
(Hereinafter, instances of computer program informaticon that
cause ultimate receiver station apparatus to generate and
display user specific information are called "program
instruction sets.") At intermediate transmission stations,
other commands and computer programs cause computers to
generate and transmit program instruction sets. '
(Hereinafter, instances of computer program infermation that
cause intermediate transmission station apparatus to generate
program instruction set information and/or command
information are called “"intermediate generation sets.")

in combined medium communicatioens, particular SPAM
commands control the execution of intermediate generation
sets and program instruction sets and the transmission and
display of information generated by said sets. Whether said
commands control apparatus at intermediate transmission
stations, ultimate receiver stations, or both, the function
of said commands is to control and synchronize disparate
apparatus efficiently in the display of combined medium
programming at ultimate receiver stations. {Accordingly, all
said commands are called “"combining synch commands" in this
specification.) Most often, combining synch commands
synchronize steps of simultaneous generating of station
specific information at pluralities of stations and/or steps
of simultaneous combining at pluralities of statioms (which
steps of combining are, more specifically, steps of
simultaneous transmitting at each station of said pluralities
of separate information into cembined transmissions), all of
which steps are timed to control simultaneous display of user
specific combined medium information at each station of
pluralities of ultimate receiver statiens.

The present invention provides a unified signal system
for addressing, controlling, and coordinating all said
stations and apparatus. One objective of said system is to

control diverse apparatus in in the speediest and most
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efficient fashions. A second cobjective is to communicate
control information in forms that have great flexibility as
regards information content capacity. A third cobjective is
to communicate information in compact forms, thereby
maximizing the capacity of any given transmission means to
communicate signal information.

Yet another objective is expandability. &s the
operating capacities of computer hardware have grown in
recent decades, increasingly sophisticated software systems
have been developed to coperate computers. Often
incompatibilities have existed between newly developed
operating system software and older generations of computer
hardware. It is the objective of the system of signal
composition of the present invention to have capacity for
expanding to accommodate newly developed subscriber station
hardware while still serving older hardware generations. In
practice this means that the unified system of signals does
not consist, at any one time, of one fixed and immutable
version of signal composition. Rather it is a family of
compatible versicns. At any given time, some versions
communicate sighal information to only the newest or most
sophisticated subscriber station apparatus while at least one
version communicates to all apparatus. Accordingly, this
specification speaks of "simple preferred embodiments" and
“the simplest preferred embodiment® rather than just one
preferred embodiment. How the various versions and
embodiments relate to and are compatible with one another is
made c¢lear below.

THE COMPOSITION OF SIGNAL INFORMATION e COMMANDS ,
INFORMATION SEGMANTS, AND PADDING BITS
SPAM signals contain binary information of the sort
well Know in the art including bit information reguired for
error correction using forward error correction technigques,
well Xnown in the art, in point to multi-point

- 43 -

PMC Exhibit 2012

Apple v. PMC
IPR2016-01520
Page 70



15

20

25

30

35

communications; request retransmission techniques, well known
in the art, in point to point communications; and/or other
error correction techniques, as appropriate.

Fig. 2E shows one example of the composition of signal
information (excluding bit information required for error
detection and correction). The information in Fig. 2E
commences with a header which is particular binary
information that synchronizes all subscriber station
apparatus in the analysis of the information pattern that
follows. Fellowing said header are three segments: an
execution segment, a meter-monitor segment, and an
information segment. As Fig. 2E shows, the header and
execution and meter-monitor segments constitute a command.

A command is an instance of signal information that is
addressed to particular subscriber station appafatus and that
causes said apparatus to perform a particular function or
functions. A command is always constituted of at least a
header and an execution segment. With respect to any given
command, its execution segment contains information that
specifies the apparatus that said command addresses and
specifies a particular function or functions that said
command causes said apparatus to perform. {Hereinafter,
functions that execution segment information causes
subscriber station apparatus to perform are called
"econtrolled functions."™)

Commands often contain meter-monitor segments. Said
segments contain meter infermation and/ecr monitor
information, and the infeormation of said segments causes
subscriber station signal processor systems to assemble,
record, and transmit meter records to remeote billing stations
and menitor recerds to remcote ratings stations in fashions
that are described mere fully below.

Particular commands (called, hereinafter, "specified
condition commands®) always contain meter-monitor segments.
Said commands cause addressed apparatus to perform controlled
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functions only when specified conditions exist, and meter-
monitor information of said commands specifies the conditions
that must exist.

In simple preferred embodiments, at any given time the
number of binary informatien bits in any given instance of
header information is a particular c¢onstant number. In other
words, every header contains the same number of bits. 1In the
simplest preferred embediment, said constant number is two,
all headers consist of twe bits binary infermatien, and
commands are identified by one of three binary headers:

10 - a command with an execution segment alone;

00 - a command with execution and meter-moniter segments:
and

01 - a command with execution and meter-monitor segments

that is followed by an information segment.

Execution segment information includes the subscriber
station apparatus that the command of said segment addresses
and the controlled functions said apparatus is to perform.
("ITS" refers, hereinafter, tc intermediate transmission
station apparatus, and "URS" refers to ultimate receiver
staticn apparatus.) Examples of addressed apparatus include:

ITS signal preocessors (in 71 in Fig. 6},

ITs controller/computers (73 in Fig. 6),

URS signal processors (200 in Fig. 7).,
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URS microcomputers (205 in Fig. 7},
URS printers (221 in Fig. 7), and

URS utilities meters (262 in Fig. 7).
Examples of controlled functions include:

Load and run the contents of the information segment.
Decrypt the execution segment using decryption key G.

Decrypt the execution and meter-monitor segments using
decryption key J.

Commence the video overlay combining designated in the
meter-monitor segment.

Modify the execution segment to instruct URS
microcomputer, 205, to commence overlay designated in
meter=-monitor segment, record the contents of the
execution and meter-monitor segments, and transfer
command to URS microcomputer, 205.

Print the contents of the information segment.

Record the contents of the execution and meter-monitor
segments; transfer them to URS decryptors, 224, and
execute the preprogrammed instructions that cause URS
decryptors, 224, to commence decrypting with said
contents as decryption Key; execute preprogrammed
instructions that cause URS cakle converter boxes,

222, to switch to cable channel Z; execute
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preprogrammed instructions that cause URS matrix
switches, 258, to configure its switches to transfer
the input from converter boxes, 222, to decryptors,
224, and the output from decryptors, 224, to
microcomputers, 205; modify the execution segment to
instruct URS microcomputers, 205, to commence loading
and executing the information received from URS
decryptors, 224 via URS switches, 258.

Commands can address many apparatus and execute many
controlled functions. The.apparatus and functions listed
here are only examples. Other addressable apparatus and
controlled functions will become apparent in this full
specification.

Execution segment information operates by invoking
preprogrammed operating instructiens that exist at each
subscriber station apparatus that is addressed. For example,
a command to URS microcomputers, 205, to load and run the
contents of the information segment following said cemmang
causes each URS microcomputer, 205, to commence processing
particular instructions feor leading and running that are
preprogrammed at each URS microcomputer, 205.

For each appropriate addressed apparatus and
centrolled function combinatien a unigue execution segment
binary information value is assigned. Said command to URS
microcomputers, 205, to lecad and run is, for example, one
appropriate ceombination and is assigned cne particular binary
value that differs from all other execution segment
information values. In the assignment process, no values are
assigned to inappropriate combinations. For example, URS
signal processors, 200, have no capacity to overlay, and no
executicn segment information value exists to cause URS
signal processors, 200, to overlay.

For any given command, the execution segment
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information of said command invokes, at each relevant
subscriber station apparatus, the preprogrammed operating
instructions unigquely associated with its particular binary
value in particular comparing and matching fashions that are
described more fully below,.

The determination of appropriate addressed apparatus
and controlled function combinations takes inteo acccunt the
facts that different apparatus, at any given subscriber
station, can be preprogrammed t¢ interpret any given instance
of execution segment information differently and that
subscriber station apparatus can be preprogrammed to
automatically alter execution segment information. For
example, if signal processors, 200, are preprogrammed to
process commands received at contreller, 12, differently from
commands received at buffer/comparator, 8, the assignment
system can reduce the number of reguired binary values. As a
more specific example, buffer/comparator, 8, receives a
hypothetical command with a particular execution segment
(e.g., "101110") which means "URS signal processors, 200,
decrypt the execution and meter-monitor segments using
decryption key J." After being decrypted and transferred to
contreller, 12, the particular execution segment information
that controller, 12, receives (e.g., "011011") means "URS
microcomputers, 205, commence overlay designated in meter-
monitor segment." The controlled functions that signal
processor, 200, performs are the same as those listed above
in the example that begins, "Meodify the ... ," and no
separate binary value is necessary for inveoking these
controlled functions at URS microcomputers, 200.

The preferred embodiment includes one appropriate
command (hereinafter called the "pseudo command") that is
addressed to no apparatus and one command that is addressed
to URS signal processors, 200, {hereinafter, the "meter
command") but does not instruct said processors, 200, to
perform any controlled function. These commands are always
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transmitted with meter-monitor segment data that receiver
station apparatus automatically process and record. By
transmitting pseude command and meter command signals,
transmission stations cause receiver station apparatus to
record meter-monitor segment information without executing
contrelled functions. The pseudo command enables a seo-called
ratings service te use the same system for gathering ratings
on conventienal programming transmissions that it uses for
combined media without causing combined media apparatus to
execute controlled functions at inappropriate times (eg.,
combine overlays onto displays of conventional television
programming). The meter command causes apparatus such as
contreoller, 12, of Fig. 2D to transmit meter information to
buffer/comparator, 14, without performing any contrelled
function.

In the preferred embodiment, at any given time the
number of binary information bits in any given instance of
execution segment infermation is a particular constant
number. In other words, every execution segment contains the
same number of bits. Said constant number is the smallest
number of bits capable of representing the binary value of
the total number of appreopriate addressed apparatus and
controlled function combinations. And each appropriate
combination is assigned a unique binary value within the
range of binary numbers thus defined.

Meter-monitor segments contain meter information
and/or menitor information. Examples of categories of such
information include:

meter instructions that instruct subscriber station
meter apparatus to record particular meter-monitor
segment information and maintain meter records of
said information;
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origins of transmissions (eg., network source stations,
broadcast stations, cable head end stations);

dates and times;

unique identifier codes for each program unit (inecluding

commercials) ;

codes that identify unigquely each combining in a given

combined medium program unit;
codes that identify the subject matter of a program unit:

unique codes for programming {(other than programming
identified by program unit codes) whose use
obligates users to make payments (eg., royalties
and residuals):; and

unique codes that identify the sources and suppliers of
computer data.

The categories listed here provide only examples. Other
types of information can exist in meter information and/or in
monitor information, as will become apparent in this full
specification.

Por each category of information, a series of binary
bits (hereinafter, a "field" or "meter-monitor field") exists
in the meter-monitor segment to contain the information. 1In
any given category such as origins of transmissions, each
distinct item such as each network source, broadcast, or
cable head end station has a unigque binary information code.
In the preferred embodiment, the number of information bits
in that category's meter-monitor field is the smallest number
of bits capable of representing the binary value of the total
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number of distinect items. And the informatioen code of each
distinet item is within the range of binary numbers thus
defined. In the preferred embodiment, date and time fields
have sixteen bits.

Few commands require meter-monitor information of
every information category. Often commands regquire no more
than the identification codes of a specific combined medium
program unit and of a specific combined medium combining
within said program unit.

Because the amcunt of information in meter-monitor
segments varies from command to command, in the preferred
embodiment more than one format exists at any given time for
meter-monitor segment informatien. For example, one meter-
monitor segment may contain origin of transmissien,
transmission date and time, and program unit information. A
second may contain program unit and combining identificatien
information. The first is transmitted in a format of three
specific fields. The second is transmitted in a different
format. It is even possible for different formats to exist
for the same meter-monitor field. For example, one instance
of date and time information designates a particular day in a
particular one hundred year peried. Another designates a
particular hour in a particular ninety day period,

Because the number of categories of meter-meoniter
information varies from one command to the next, the length
of meter-monitor segments varies. Unlike execution segments
which, at any given time, all contain the same number of
information bits, the bit length of meter-monitor segments
varies. One segment may contain five fields, totaling 275
bits in length. Another may contain two fields and 63 bits,.
A third may contain three fields and 63 bits. Bit length is
not necessarily tied to the number of fields. And at any
given time, a number of different meter-monitor segment bit
length alternatives exists.

In the preferred embodiment, each instance of a
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meter-monitor segment includes a format field that contains
information that specifies the particular format of

the meter-monitor segment of said instance. Within said
field is a particular group of binary information bits
{hereinafter, the "length token") that identifies the number
of bits in a meter-monitor segment of said format. Each
alternate length token has a unique binary information code.
The number of information bits in each instance of a length
token is the smallest number of bits capable of representing
the binary value of the total number of meter-menitor seqment
bit length alternatives. And the unigque code of each
different alternative is within the range of binary numbers
thus defined.

In the preferred embodiment, each distinct meter-
monitor segment format (including each distinct field format)
also has a unigque binary information code. In cases where a
given format is the only format that contains a given length
token, the unigque code of said token is sufficient to
identify said format uniquely. For example, if a particular
format is the only format that is 197 binary bits long,
information that said format is 197 bits long is sufficient
information teo identify said format uniquely. But two or
mere formats that contain the same length token information
require additional binary information to distinguish them
uniquely. Thus the number of information bits in any giwven
instance of a format field is the total of the number of bits
in the length token plus the smallest number of bits capable
of representing the number of formats that share in common
the one particular length tcken datum that occurs most
frequently in different formats. And the format code of each
distinet format is within the range of binary numbers thus
defined except that only length token information exists in
the bits of the length token.

Fig. 2F illustrates one instance of a meter-mcnitor

segment (excluding bit information required for error
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detection and correction). Fig. 2F shows three fields
totalling thirty sequential bits. The format field is
transmitted first followed by two fields of nine and sixteen
bits respectively, and the bits of the length token are the
first bits of said format field. The SPAM system that uses
said format field has capacity for no mere than eight
alternate meter-monitor segment lengths and thirty-twe
formats. A three bit length token can specify no more than
eight length alternatives, and a five bit format field can
specify no more than thirty-two. Said SPAM system has no
fewer than five alternate lengths because four or fewer
length alternatives would be represented in a length token of
two or fewer bits. 1In said system, three or four formats
share in commeon the particular length token that occurs most
frequently in different formats. Two formats sharing the
most commonly shared length token datum would be specified in
one bit; five or more sharing said datum would be represented
in three or more bits. Accordingly, the format field of Fig.
2F must represent at least eight alternate formats.

In the preferred embodiment, the bits of the length
token are the first bits in each meter-monitor segment. 1In
any given command containing meter-monitor informatien, said
bits follow immediately after the last bit of the execution
segment. The remaining bits of the format field are included
in each meter-monitor segment in particular lecations that
lie within the format of the shortest meter-menitor segment
(excluding kit information regquired for error detection and

correction}. Thus if the shortest meter-monitor segment

30

35

(including the format field of said segment) is thirty two
bits, the bits of the format field in every instance of a
meter=-monitor segment lie among the first thirty two bits of
said segment.

Information segments follow commands and can be of any
length. Program instruction sets, intermediate generation
sets, other computer program information, and data (all of
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'which are organized in a fashion or fashions well known in

the art) are transmitted in infeormation segments. An
information segment can transmit any information that a
processor can process. It can transmit compiled machine
language code or assembly language code or higher level
language programs, all e¢f which are well known in the art.
Commands can execute such program information and cause
compiling prior to execution.

A command with a "01" header is followed by an
information segment. But a command with an "01" header is
not the only instance of signal information that contains an
information segment. In the simplest preferred embodiment, a
fourth type of header is:

11 - an additicnal information segment transmission
fellowing a "01" header command and one ©or more
information segments which additional segment
is addressed to the same apparatus and invckes
the same controlled functions as said Ho1w
éommand.

An instance of signal information with a "11" header contains
no execution segment or meter-monitor segment information.
Said instance is processed, in fashions described more fully
below, by subscriber station apparatus that receive said
instance as if said instance ceontained the execution segment
information of the last "0Ql" header command received at said
apparatus prior te the receipt of said instance.

In determining the composition of signal information
in the preferred embcdiment, the present invention must take
into account the fact that most computer systems communicate
information in signal words that are of a constant binary
length that exceeds one bit. At present, mest computer
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information is communicated in so-called "bytes," each of
which consists of eight digital bits. Failure to recognize
this fact could result in incomplete signals and/ecr in
erroneous processing in signal information. For example, Fig
2G shows a command with a header, an execution segment, and a
meter-monitor segment, each of which is of particular bit
length. However, the command of Fig. 2G is only twenty-one
bits long. As Fig. 2G shows, said command constitutes two
bytes of eight bits each with five bits are left over. 1In a
systenm that communicates information only in words that are
multiples of eight, a signal whose information is represented
in twenty-one information bits is incomplete. To constitute
a complete communication, said signal must be transmitted in
twenty-four bits. To the command of Fig. 2G, three bits must
ke added.

In the preferred embodiment, at the original
transmission station of any given signal transmission,
particular bits are added at the end of any command that is
not already a multiple of the particular signal word bit
length that applies in signal processor system communications
at the subscriber stations to which said transmission is
transmitted. (Hereinafter, said bits are called "padding
bits.") Padding bits communicate no command information nor
are padding bits part of any information segment. The sole
purpose of padding bits is to render the information of any
given SPAM command into a bit length that is, by itself,
complete for signal processor system communication. Padding
bits are added to command information prior to the
transmission of said information at said station, and all
subscriber station apparatus are preprogrammed to process
padding bits. The partiéular number of padding bits that are
added to any given command is the smallest number of bits
required to render the bit length of said command into a
multiple of said signal word kit length. Fig. 2H shows three
padding bits added at the end of the twenty-one command
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information bits of the command of Fig 2G. to render the
information of said command inte a form that can be
communicated in three eight-bit bytes. .

In the preferred embodiment, the informatien of each
information segment is composed and transmitted in a bit
length that is, itself, exactly a multiple of the particular
signal word kit lenath that applies in computer .
communications at said subscriber stations. The information
of each information segment commences at the first
information bit location ¢f the first signal word of said
segment and ends at the last infermation bit location of the
last signal word. Each information segments follow a
command or "11" header. More precisely, the first signal
word of each information segment is the first complete signal
word that follows the last information bit of said command or
"11" header or the last padding bit fellowing said command or
"11" header if one or more padding bits follow.

As one example, Fig. 2I shows the information of Fig
2E organized in eight-bit bytes. While the infermation of
the execution segment in Fig. 2I follows immediately after
the header and the information of the meter-monitor. segment
follows immediately after the execution segment, the
information of the information segment does not follow
immediately after the meter-meonitor segment. Rather three
padding bits are inserted feollowing the command information
of Fig. 2I to complete the signal word in which the last bit
of command information occurs, and the information of the
information segment begins at the first bit of the first
complete byte following said meter-monitor segment.

The method of the preferred embodiment for composing
the information of SPAM signals has significant advantages.

In signal processing, speed of execution is often of
critical importance, and the preferred embodiment has
significant speed advantages. Most commands require the
fastest possible processing. By minimizing the bit length of
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headers, execution segments, and meter-monitor segments, the
preferred embodiment provides compact infermation and contrel
messages that are transmitted, detected, and executed, in
general, in the fastest possible fashicn.

In signal processing, flexibility of message structure
is alsec of critical importance. The single, unified system
of the present invention must have capacity for communicating
to many different apparatus messages that vary greatly in
complexity, length, and prierity for speed of processing. By
providing first priority segment capacity--in the simplest
preferred embodiment, execution segments—-that is short,
rigid in format, and can communicate infermation to many
different addressed apparatus, the preferred embodiment
provides capacity to communicate a select number of high
priority control messages to many alternate apparatus in the
fastest possible time. By providing intermediate priority
segment capacity--in the simplest preferred embodiment,
meter-monitor segments--that is flexibkle in length, format,
and information content, the preferred embodiment provides
more flexible capacity to communicate control messages of
¢lightly lower prierity. By providing lowest priority
segment capacity--in the simplest preferred embodiment,
information segments--that can contain any binary information
and ke any length, the preferred embodiment provides complete
flexibility to communicate any message that can be
represented in digital infeormation to any apparatus at the
lowest processing pricrity. By transmitting message
components in their order of priority--in the simplest
preferred embodiment, headers and execution segments then
meter-menitor segments then information segments--the
preferred embodiment enables priority message instructions to
affect subscriber station operations in the fastest possible
fashien. By providing capacity for alternating the structure
¢f individual messages--here alternate header capacity--so
that individual control messages cah be constituted only of
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the highest priority information or high and intermediate
priority inférmation or can be focused on the lowest
prierity, the preferred embodiment provides additional
valuable flexibility.

Speed and flexibility are essential considerations not
only in the composition of individual messages but also in
the composition of message streams. In this regard, the use
of "11" headers in the preferred embodiment brings valuable
benefits.

Often in the course of a combined medium presentation,
a series of control messages is transmitted each of which
contains an infermation segqment, addresses the same apparatus
(for example, URS microcomputers, 205), and causes said
apparatus to invoke the same controlled function or functions
{for example, "load and run the centents of the information
segment"). Often, interspersed in said series, are other .
control messages that address said apparatus, contain no
information segments, and cause said apparatus te invoke
other controlled functions (for exanmple, "cemmence the video
overlay combining designated in the meter-moniter segment™).
By including capacity whereby, without centaining execution
or meter-monitor infermation, a given message can cause
information segment information to be precessed at subscriber
station apparatus just as preceding information segment
information was processed, the present invention increases
processing efficiency. Because neo executicn or meter-moniter
segment is transmitted, more information segment information
can be transmitted in a given period of time. Because no
execution or meter-menitor segment is received and processed
at subscriber stations, information segment information can
be received and processed faster.

In signal processing, efficiency in the contrel of
subscriber station apparatus is yet another factor of '
critical importance. By composing lowest priority segment
infermation--in the simplest preferred embodiment,
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information of information segments--to commence at a bit
location that subscriber station apparatus are preprogrammed
to define as the first location of a signal word of the form
that control said apparatus in processing and to continue to
a bit location that is the last location of a signal word of
said form, the present invention communicates said
information to said apparatus in a form that can commence the
control functions communicated in said information
immediately. Were information segment information
communicated in any form other than that of the preferred
enbodiment--more specifically, were said information to be in
a length other than a whole number of signal words or to
commence immediately after the command or header preceding
said segment rather than at the first bit of a signal word--
subscriber station apparatus would need to process said
information into information of a form that cculd control
said apparatus before the information of said segment could
commence the particular control functions communicated in
said information.

THE ORGANIZATION OF MESSAGE STREAMS ... MESSAGES, CADENCE
INFORMATION, AND END OF FILE SIGNALS
All of the information transmitted with a given header
is called a "message." Each header begins a message, and

each message begins with a header. More specifically, a
message consists of all the SPAM information, transmitted in
a given transmission, from the first bit of one header to the
last bit transmitted before the first bit of the next header.
A SPAM message is the modality whereby the original
transmission station that originates said message controls
specific addressed apparatus at subscriber stations. The
information of any given SPAM tfansmission consists of a
series or stream of seguentially transmitted SPAM messages.
Each instance of a header synchronizes all subscriber
station apparatus in the analysis of the internal structure
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of the message that follows.

However, for the unified system of the present
invention to work, subscriber station apparatus must have
capacity for distinguishing more than the internal structure
of individual messages. Said apparatus must alsc have
capacity for processing streams of SPAM messages and
distinguishing the individual messages in said streams from
one another. More precisely, said apparatus must have
capacity for processing streams of binary information that
consist only of "0" and "1" bits and distinguishing which
information, ameng said bits, is header infermation.

cadence information which consists of headers, certain
length tokens, and signals that are called “end of file
signals" enables subscriber station apparatus to distinguish
each instance of header information in any given message
stream and, hence, to distinguish the individual messages of
said stream. In the present invention, subscriber station
apparatus are preprogrammed to process cadence infeormatien.

SPAM messages are composed of elements--headers,
execution segments, meter-monitor segments, and informaticn
segments—-whose bit lengths vary. SPAM apparatus determine
the bit length of said elements in different fashions, and
the particular fashion that applies to any given element
relates to the prierity of said element for subscriber
station speed of processing. First priority segment
information has the highest prierity fer speedy precessing
and is of fixed binary bit length. A SPAM header is cne
example of a first priority segment. An execution segment. is
another example. Intermediate priority segment information
has lower priority, varies in bit length, but contains
internal length information. A Meter-monitor segment is one
example of an intermediate priority segment. Lowest priority
segqment information has the lowest prieority, varies in
length, and contains no internal informaticn for determining

segment length. Each information segment is an example of a
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. * .

lowest priority segment.

For a message that is constituted only of first
priority segments, the information of the header is
sufficient to distinguish not only the structure of the
message but also the location of the next header. In the
simplest preferred embodiment, a message with a "10" header
is one example of a message constituted only of first
pricrity segments. Commands with 10" headers consist of
header information and execution segment information. At any
given time, all instances of header information are of one
constant length, and all instances of execution segment
information are of a second constant length. Thus all "10"
commands are, themselves, of a particular header+exec
constant length, said header+exec constant being the sum of
said one constant plus said second constant. Because "10"
messages have constant length and header infermation always
occurs at a specific location in every instance of message
information, by preprecgramming subscriber station apparatus
with information of said header+exec constant, the unified
system of the present invention enables subscriber station
apparatus to automatically identify the last command
information bit of "10" messages. Said bit is always the bit
that is located a particular guantity of bits after the first
header bit which particular quantity equals said header+exec
constant minus cone. Being able to locate said last bit, said
apparatus can automatically locate the next instance of
header information in a fashion described below.

For messages whose elements include intermediate
priority segment information but no lowest priority segment
information, the infermation of sald messages is also
sufficient to distinguish message structure and the location
of the next header. In the simplest preferred embodiment,
each message associated with an "00" header is one such
message. Messages with "00" -headers consist of header and
execution segment information that are, together, of said
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header+exec constant length plus meter-monitor segment
information that contains length token information. By
preprogramming subscriber station apparatus with information
for processing length token information, the present
invention enables said apparatus to determine the particular
information bit, following any instance of a "00" header,
that is the last bit of the command of said header. Said bit
is always the bit that is located a particular quantity of
bits after the first header bit which guantity eguals said
header+exec constant minus one plus the particular
preprogrammed quantity that said apparatus associates, in a
preprogrammed fashion described more fully below, with the
particular length token of said instance. By leocating said
last bit, said apparatus can autcmatically locate the next
instance of header information in the fashion described
below.

For messages whose elements include lowest priority
segment information, particular end of lowest priority
segment information is required teo distinguish full message
structure and the location of the next header. In the
simplest preferred embediment, each message associated with a
"0l" or a "11" contains an information segment header and is
one such message. Information segments vary in length, and
no internal information of a command or information segment
enables subscriber station apparatus to determine the length
of an information segment. Thus distinctive end of file
signals are recquired to communicate the locations of the ends
of information segments to subscriber station apparatus. In
the present invention, each end of file signal is transmitted
immediately after the end of an information segment; said
signal is part of the information of the message in which
said segment occurs; and said signal is leocated at the end of
said message. By preprogramming subscriber station apparatus
to detect and process end of file signals in a fashion
described more fully below, the present invention enables
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said apparatus to determine not only the particular
information bit, feollowing any instance of a "01" or "11%
header, that is the last bit of the information segment of
the message of said header but also the particular
information bit, following said header, that is the last bit
of said message. By locating said last kit of said message,
said apparatus can automatically leocate the next instance of
header information in the fashien described below.

At any given time, subscriber station apparatus are
preprogrammed to process only one distinct signal as an end
of file signal. 1In order for said apparatus to distinguish

~an instance of said signal from all other signal information,
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an end of file signal must differ distinctly from all other
information. Signal information, especially information
transmitted in an information segment, can vary greatly in
composition. Accordingly, teo be distinctive, an end of file
signal must be long and complex to detect.

An end of file sgignal consists of a particular
sequence of bits of binary information. In the preferred
embodiment each bit is identical teo every other bit: that is,
disregarding error correction information, an end of file
signal consists of a sequence of "1" bits (eg. "11111111"} or
"oh hits (eg. "00000000"). In the preferred embodiment, end
of file signals are composed of "1" bits rather than "oV
bits. Zero is a value that occurs freguently in data and in
mathematics, and however many bits may occur in a binary
data word that consists of a series of “o bité, the numeric
value of said word remains zerc. Numeric values that are
represented in binary form by a sequence of "1% bits,
especially a sequence that is long, occur in data and
mathematics far less freguently than zero. Thus the
preferred composition bit is "1" because the chance of data
being jeined in a given signal in such a way that two or more
instance of information combine inadvertently and create the

appearance of an end of file signal is far smaller if the
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preferred bit is "1" than if it is mov. (Hereinafter, the
preferred binary end of file signal composition bit, 1", is
called an "EOFS bit," and for reasons that are explained
below, the alternate binary bit, "0%, is called a "MOVE
bit.")

In the preferred embodiment, the length of said
sequence (disregarding error correction information) is the

.minimum reasonable length necessary to distinguish said

sequence from all other sequences of transmitted signal
information of said length. 1In the preferred embodiment, the
number of bits in said sequence ils greater than the number of
information bits in the data words that subscriber station
computers use to process data. At present, most computers
are so-called "thirty-two bit machines" that process
information in four-byte data words, and some high precision
microprocessors such as the 8087 mathematics coprocessor
distributed by the Intel Corporation of Santa Clara,
california, U.S.A. process information internally in eighty
bit registers which means that they process in 10-byte data
words. Thus said sedquence may be greater than eighty bits
long and is probably greater than thirty-two bits. Aalso in
the preferred embodiment, said sequence uses the full
information capacity of the signal words used to communicate
said sequence at subscriber stations. In computer systems
that communicate information in eight-bit bytes, forty bits
is the number of bits in the sequence next larger than
thirty-two bits that uses the full communication capacity of
the signal words in which it is communicated, and eighty-
eight is the number of bits in the sequence next larger than
eighty bits. 1In the preferred embodiment, at any given time
alternate end of file signal lengths exist. One potential
end of file signal iength can be forty (40) bits which is
five bytes of EOFS bits. Another can be eighty-eight (883)
bits which is eleven bytes of EOFS bits. Which end of file
signal is used for any given transmission depends on the
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nature of the informatien of the transmission in which said
signal occurs and the apparatus te which said transmission is
transmitted.

Being the minimum "reascnable" length means that an
instance of said segquence may actually be generated, in the
system of the preferred embediment, which instance is
generated as information of a command or an information
segment rather than an end of file signal. Were the
infermation of said instance to be embedded in a SPAM
transmission of saia system and transmitted, said instance
would cause erronecusly processing at subscriber station
apparatus by causing itself to be detected as an end of file
signal and information transmitted subsequent to said
instance to be interpreted as a new SPAM message. To prevent
such erronecus precessing, in the preterred embodiment, after
the initial generation of any given instance of SPAM message
information (not including end of file signal infeormatien)
and before the embedding and transmitting of said instance,
said information is transmitted through an apparatus, called
an "EOFS valve," that detects end of file signals and is
described below. If said valve detects in said information
particular information that censtitutes an end of file
signal, before being embedded and transmitted; the binary
information of said instance is rewritten, in a fashion well
known in the art that may be manual, to cause substantively
the same information preocessing at subscriber stations
without containing an instance of information that is
jdentical te the information of an end of file signal.
{Hereinafter, such pre-transmission processing of a message
is called a "pre-transmission evaluation.")

Fig. 2I shows a series of connected rectangles and
depicts‘one instance of a stream of SPAM messages. Each
rectangle represents one signal word of bkinary information.
Fig. 2T shows a series of three messages. Each message is

composed in a whole number of signal words. The first
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message consists of a command followed by padding bits
followed by an information segment followed by an end of file
signal. The form of the command, padding bkits, and the first
information segment bits of said message is identical to the
form of the information of Fig. 2E, given eight-bit bytes as
the signal words of Fig. 2I. The second messadge consists of
a command followed by padding bits. The form of said second
message is identical to the form of the information of Fig.
2H, given eight-bit bytes as the signal words of Fig. 2I.

The third message consists of a command alone. The form of
said third message is identical to the form of the
information of Fig. 2J, given eight-bit bytes as the signal
words of Fig. 2I. Fig. 2J shows a nessage that is composed
just of a "10" header and an execution segment. Said
execution segment contains the same number of binary bits
that the executions segments of Figs. 2E and 2H contain.

Said header and execution segment of Fig. 2J fill one byte of
binary information precisely, and given the signal word of an
eight-bit byte, no padding bits are required in the message
of Fig. 2J. Fig. 2H does not show an instance of a message
that starts with a "11" header. Were it to do so, said
message would be comprised of said header followed by six
padding bits, given eight-bit bytes as the signal words of
Fig. 2I, followed by an infornation segment, like the
information segment of the first message of Fig. 2H, followed
by an end of file signal, like the end of file signal of said
first nessage.

As Fig. 2I shows, in any given SPAM transmission, no:
binary information separates the binary information of one
SPAM message from the next message. As soon as the
information of one SPAM message ends (including all error
correction information associated with said information), the
next received binary information is information of the next
message. Because the first information bits (as distinct
from error correction bits) of any given SPAM message
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constitute the header information of said message, subscriber
staticon apparatus locate the next instance of header
information after any given message by locating the last
information bit of the last signal word of said message.
Automatically the first information bits that follow said
last bit and total in number the particular number of bits in
an instance of header information constitute the next
instance of header infermatiocn.

Subscriber station apparatus locate the last
information bit of any given SPAM message in one of two
fashions. ©One fashion applies to messages that do not end
with end of file signals. The other applies to messages that
do. The header information of any given message determines
which fashion applies for said message.

Messages that are constituted only of first priority
segment elements and messages whose elements include
intermediate priority segment information but no lowest
priority segment informatien do not end with end of file
signals. In the preferred embodiment, the header information
of any given one of said messages cause subscriber station
apparatus te execute particular preprogrammed locate-last-
message-bit instructions at a particular time. In the
simplest preferred embodiment, such messages begin with "10"
or "0O0" headers.

Receiving any given instance of said header’
information causes subscriber stations processing message
information of said instance to execute said locate-last-—
message-bit instructions after locating the last segment
information bit of said instance and upon completing the
processing of the segment information of said instance. {(The
fashioens whereby subscriber statien apparatus locate the last
command information bit of any given instance of a message
with a "10" or a "00" header are described above.) In a
fashion that is described more fully beleow, said locate-last-
message~bit instructions cause said apparatus toc determine
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whether the signal word in which said last segment
information bit occurs contains one or more MOVE bits. If
said signal word contains MOVE bit information, the last
information bit of said signal word is the last informatiocn
bit of said message. If said signal word does net centain
MOVE bit information, the the last infeormatieon bit of said
message is last information bit of the next signal word
immediately following said signal word in which said last
segment information bit occurs. (For reasons that relate to
detecting end of file signals and are discussed more fully
below, in the preferred embodiment a c¢omplete signal word of
padding bits is transmitted after any given instance of a
signal word that centains no MOVE bit information and in
which occurs the last bit of command infeormation of the
message of sald instance.)

Messages that contain lowest priority segment
information end with end of file signals, and the header
information of said messages do not cause subscriber station
apparatus tec execute partiéular preprogrammed locate-last-
message-bit instructions. End of file signals define the
ends of messages that contain lowest priority segment
information. In the simplest preferred embodiment, such
nessages begin with "10" or "00" headers. The last
information bit of the end of file signal immediately
following any given "10" or "00" header information message
is the last information bit of the message of said "10" or
"o0" header, and subscriber station apparatus are
preprogrammed to locate said bit in a fashion that is
described below.

After locating any given instance of a last
information bit of a message, subscriber station apparatus
are preprogrammed to process automatically as header
information the first information bits, following sald bit,
that are in number the particular number of bits in an
instance of header information.
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In this fashion, cadence information--header
information, the length tokens of messages that contain
intermediate priority segment information but ne lowest
priority segment information, and end of file signals--
enables subscriber station apparatus to distinguish each
instance of header information--and, hence, each message--in

any given stream of SPAM messages.

DETECTING END OF FILE SIGNALS

In the present invention, any microprocessor,
buffer/conparator, or buffer can be adapted and preprogrammed
to detect end of file signals. At any given SPAM apparatus
that is so‘adapted and preprogrammed, particular dedicated
capacity exists for said detecting. Said capacity includes
standard register memory or RAM capacity, well known in the
art, including three particular memory locations for
comparison purpeoses, one particular memory location to serve
as a counter, and three so-called "flag bit" locations to
hold particular true/false information. (Hereinafter, said
three particular memory locations, said one particular memory
locaticon, and said three flag kit locations are called the
Y"EQOFS Word Evaluation Location," "EOFS Standard Word
Location," and "EOFS Standard Length Location'; the “EOFS
WORD Counter"; and the "ECFS WORD Flag," “EOFS Empty Flag,"
and "EOFS Complete Flag" all respectively.) &All cperating

instructions required to contrcl said memory or RAM capacity'

in detecting end of file signals are prepreogrammed as so-
called "firmware" at said apparatus. (In this specification,
said dedicated capacity is called an "EOFS valve' because, in
addition to detecting end of file signals, said capacity alsc
regulates the flow of SPAM information in fashions that are
described more fully below.)

At any given EOFS valve, the ECFS Word Evaluation
Location and EOFS Standard Word Location are conventional

dynamic memory locations each capable of holding one full
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signal word of binary information. fThe EOFS Standard Length
Location and the EOF5 WORD Counter are each conventicnal
dynamic memory lgcations capable of holding, at a minimum,
eight binary bits--that is, one byte--of information. The
EQOFS WORD Flag, EOQOFS Empty‘Flag, and EOFS Complete Flag are
each conventional dynamic memory locations capable of
holding, at a minimum, one bit of binary informatien.

At any given time, said valve holds particular
information. At said EOFS Word Evaluation Location is one
signal word of received SPAM information. At said EOFS
Standard Word Locatien is one signal werd of EOFS bits.
(Hereinafter, one signal word of EOFS bits is called an “EOFS
WORD.") At said EOFS Standard Length Location is information
of the total number of EOFS WORDs in the particular end of
file signal that applies at said time on the particular
transmission received at said valve. Infeormation of the
decimal value, eleven, is at said Standard Length lLeccation
unless information of a number is placed at said Location in
a fashion described below. At the EOFS WORD Counter is
information of the number of EOFS WORDs that said valve has
received in uninterrupted sequence. And all said Flag
lecations ceontain binary "o" or "1" information to reflect
true or false conditions in relation to particular
comparisons.

At any given time, any given EOFS valve receives
inputted binary information of cne selected SPAM transmission
from one particular external transferring apparatus that is
external to said valve. Said information consists of a
series of discrete signal words. 2and said valve cutputs
information to one particular external receiving apparatus.

Receiving any given signal word of said transmnission,
causes said EQFS valve to commence, in respect to said given
signal word, a particular word evaluation secquence that is
fully automatic. Automatically said valve places information
of said word at said EOFS Word Evaluaticn Lecation and
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compares the information at said Locatien to the ECFS WORD
infermation at said EOFS Standard Word Location. Whenever
said comparison is made, resulting in a match causes said
valve automatically to set the information of said EOFS WORD
Flag to "0". (Resulting in a wmatch means that said given
signal word is an EOFS WORD and may ke a part of an end of
file signal.} Not resulting in a match causes said valve
automatically to set the information of said EOFS WORD Flag
to "1Y, Then automatically said valve determines the value
of said information at said EOFS WORD Flag, in a fashien well
known in the art, and executes one of two sets of word
evaluation sequence instructions on the basis of the cutcome
of said determining.

one set, the process=EQFS-WORD instructions, is
executed whenever the information at said EOFS WORD Flag
indicates that said given signal word is an EOFS WORD.
Determining a value of "0" at said EOFS WORD Flag causes said
valve to execute said set. Automatically the instructions of
said set cause said valve to retain count information of said
given signal word by increasing the value of the information
at said EOFS WORD Counter by an increment of one.
{(Incrementing said Counter by cne documents the fact that, in
receiving said given signal word, said valve has received, in
uninterrupted sequence, one signal word that may be part of
an end of file signal more than it had received before it
received said given signal word.) Then automatically said
valve compares the information at said EOFS WORD Counter to
the informatien at said EOFS Standard Length Location.
Resulting in a match causes said valve automatically to set
the information of said EOFS Complete Flag to "O". (A match
of the information at said Counter with the information at
said Location means that said given signal word is the last
EQFS WORD in an uninterrupted sequence of EOFS WORDS that
equals in length the length of an end of file signal: in
other words, said match means that an end of file signal has
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been detected.) Not resulting in a match causes said
valve automatically to set the information of said EOFS
Complete Flag te "1". (Not resulting in a match means said
EOFS WORD is not the last EOFS WORD of an end of file signal
and that insufficient information has been received to
determine whether or neot said given signal word is part of an
end of file signal.) Then automatically said valve
determines the value of said informatien at said EOFS
Complete Flag. Determining a value of 0" at said Flag,
which means that an end of file signal has been detected,
causes said valve to operate in a fashien described more
fully below. Determining a value of "1" at said Flag causes
caid valve, in a fashion described more fully bkelow, to
complete said word evaluation sequence, in respect to said
given signal word, without transferring any information of
said given signal word to said external receiving apparatus.
The other set, the transfer-all-word-information
instructions, is executed whenever the information at said
EOFS WORD Flag indicates that said given signal word is not
an EOFS WORD. Whenever said valve detects a signal word that
is not an EOFS WORD, detecting said word means not only that
said word is not part of an end of file signal but alsc that
any EOFS WORDs retained in an uninterrupted sequence
immediately prior teo said word are also not part of an end of
file signal. Determining a value of "1" at said EOFS WORD
Flag causes said valve to execute said other set.
Automatically the instructions of said other set cause said
valve to compare the information at said EOFS WORD Counter te
particular zero information that is among the preprogrammed
information of said valve. (Not having been incremented by
one under control of said process-EQOFS-WORD instructions, l
said Counter contains information of the number of EOFS WORDs
received in an uninterrupted sequence and retained at said
valve at the time when said given signal word is received.)
Resulting in a match causes said valve automatically to set
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the informatien of said EOFS Empty Flag to "0". (Resulting
in a match means that said valve is empty of retained EOFS
WORD information.) Not resulting in a match causes sald valve
automatically tec set the information of said EOFS Empty Flag
to "t1n, (Not resulting in a match means that said valve
contains information of EOFS WORDs that have not been
transferred to said external receiving apparatus.) Then
automatically said valve determines the value of said
information at said EOFS Empty Flag. A determining of "1%
causes said valve to execute particular transfer-counted-
information instructions that are not executed if the
informatien at said Flag is M"0". Under control of said
instructiens, said valve automatically outputs cne instance
of said EOFS WORD information at said EOFS Standard Word
Location a particular number of times which particular number
is the numerical value of the information at said EOFS WORD
counter. (In sc deing, said valve transfers information of
all of the signal words received before said given signal
word and not transferred to said external receiving
appératus.) Then said transfer-counted-informaticn
instructions cause said valve to set the value at said EQFS
WORD Counter to zero (te reflect ﬁhat said valve is now empty
of information of untransferred signal weords). Then, whether
or not said valve has executed said transfer-counted-
information instructions, said valve outputs information of
said given signal word at said EOFS Word Evaluation Leocation
and completes said word evaluation sequence, in respect to
said given signal werd.

' Whenever said valve completes said word evaluatien
sequence, in respect to any given signal word, said valve
informs said external transferring apparatus (in a so-called
"handshaking" fashion, well known in the art, or in such
other flow control fashion as may be appropriate) that said
valve is ready to receive next signal word information.
Whenever, after transferring a given signal word, said

PMC Exhibit 2012

Apple v. PMC
IPR2016-01520
Page 100



10

15

20

25

30

35

® @

apparatus is so informed, said apparatus transfers to said
deceder the next signal word of said transmission immediately
following said given signal word. Receiving said next signal
word causes said valve to commence said word evaluation
sequence, in respect to said next signal werd. Automatically
said valve places information of said next signal word at
said EOFS Word Evaluation Location, and in seo doing,
overwrites and obliterates information of said given word at
said EOFS Word Evaluation Location.

In this fashion, said valve processes each successive
signal word to detect those particular uninterrupted series
of EOFS WORDs that constitute end of file signals.

As deséribed above, determining, under centrol of said
process—EOFS-WORD instructions, that the value of the
information at said EOFS Complete Flag is "0" means that an
end of file signal has been detected. Determining, under
control of said instructions, that said value is "0O" causes
said valve to execute particular complete-signal-detected
instructions. Said instructions cause said valve to inform
said external receiving apparatus of the presence of an end
of file signal in a fashien that is the prepregrammed fashion
of the microprocessor, buffer/comparator, or buffer of which
said valve is an adapted component.

As one example of said fashien, for a buffer or
bﬁffer/comparator apparatus that operates under contrel of a
controller to process received signal words and transfer
signal information to a microprocessor (which may be a
component of said controller), said instructions cause said
valve to cause said apparatus to transmit particular EOFS-
signal-detected information to said contreoller then to wait,
in a waiting fashion well known in the art, fer a control
instruction from said contreller. Said EOFS-signal-detected
information causes said controller to determine, in a
preprogrammed fashion, how to process the particular EOFS
information at said wvalve and to transmit either a particular
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transmit-and-wait instruction or a particular discard-and-
wait instruction to said valve. (Examples of controller
operations are presented below.) Said transmit-and-wait
instruction causes said valve to transfer one complete end of
file signal. More precisely, said instruction causes said
valve automatically to output one instance of said EOF5 WORD
information at said EOFS Standard Word Location a particular
number of times which particular number is the numerical
value of the information at said EOFS Standard Length
Location. Then automatically said valve sets the information
at said EOFS WORD Counter to zero (thereby signifying that no
EOFS WORDs are retained), completes said word evaluation
sequence, in respect to the signal word of the information at
said EOFS Word Evaluation Location, and transmits particular
complete~and-waiting information to said controller.
Alternatively, said discard-and-wait instruction causes said
valve merely to set the information at said ECFS WORD Counter
to zero (thereby discarding information of said end of file
signal), to complete said word evaluation sequence, in
respect to said signal word of the information at said EOQFS
Word Evaluation Location, and to transmit said complete-and-
waiting information to said controller. Subseqguently, said
complete—and-waiting information causes said controller to
transmit further instructions that control said apparatus and
said valve in the processing of further information and the
detecting of further end of file signals.

In the preferred embediment, said EOFS-signal-detected
information and said complete-and-waiting information are
control signals that are transmitted by said valve and said
apparatus to said contreller as interrupts to the CPU of said
controller.

An example illustrates the operation of an EOFS valve.

Fig. 2 shows one message that is of a particular
command conmposed of a "00" header, an execution segment, and

a meter-monitor segment. The information of said command
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fills four bytes of binary precisely. The last bit of said
meter-monitor segment is the last bit of the fourth byte of
said command. But because the byte in which said last bit
occurs contains no MOVE bit information, according to the
rules of message compesition of the preferred embodiment, one
full signal word of padding bits follows said command.

When the message of Fig. 2 is transmitted, a given
EOFS valve receives the transmission of said message from a
particular transferring apparatus and transfers information
to a particular receiving apparatus. Said valve is adapted
and preprogrammed Lo process eight-bit bytes as signal words.
The information at the EOFS Standard Word Location of said
valve is the EOFS WORD of the preferred embodiment:
#13111111"., The EQOFS Standard Length Location and EQFS WORD
Counter of said valve each hold one byte of binary
information. The binary information at said EOF5 Standard
Length Location is "0000Q1011", a binary number whose decimal
equivalent is eleven. The binary information at said EOFS
WORD Counter is "00000000", a binary number whose decimal
value is zero.

Receiving the first byte of said message causes said
valve to place information of said byte at sald EOQFS Word
Evaluation Location and te compare the information at said
Location, "10010l100", to the EOFS WORD information at said

EOFS Standard Word Location, "11111111". No match results
which causes said valve automatically teo set the information
of said EOFS WORD Flag to "1". Automatically said valve

determines the value of said information at said Flag is "1"
which causes said valve to execute said transfer-all-word-
information instructions. Automatically said valve compares
the information at said EOFS WORD Counter, zero, to said zero
information that is among the preprogrammed information of
said valve. (The binary value of each instance of zero
informatien is "oocoo00COY.) A match results which causes
said valve autcomatically to set the information of said EOFS
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Empty Flag to "0". Automatically said valve determines that
the value of said information at said EOFS Empty Flag is "oO"

.and skips executing said transfer-counted-information

instructions. Autcmatically said valve continues executing
conventional ones of said transfer-all-word-information
instructions; transfers information of said first byte at
said EOFS word evaluation location--which information is
%10010100"--to said receiving apparatus; completes said word
evaluation segquence, in respect to said first byte: and
transfers handshake information to said transferring
apparatus that informs said apparatus that said valve is
ready to receive next signal word information.

Receiving =aid handshake information causes said
transferring apparatus to transfer the next byte of said
message te saild valve.

Receiving said next byte, which is the second byte,
causes said valve to place information of said byte at said
EOFS Word Evaluation Location and to compare the information
at said Locatien, "11001000", to the EOFS WORD information at
said EOFS Standard Word Leocation, "11111111". No match
results which causes sald valve to set the information of
said EOFS WORD Flag to "1", Automatically said valve
determines that the information at said Flag is "1" which
causes said valve to execute said ﬁransfer—all-word—
information instructions. Automatically said valve compares
the information at said EOFS WORD Counter, zereo, to said zero
information that is among the preprogrammed information of
said valve. A match results which causes said valve to set
the information of said EOFS Empty Flag to "Q".
Automatically said valve determines that the information at
said EOFS Empty Flag is "O0". Automatically said valve
continues executing conventional transfer-all-~word-
information instructions; transfers informatien of said
second byte at said EOFS weord evaluatieon location--which
information is "11001000"--to said receiving apparatus;
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completes said word evaluation seguence, in respect to said
second byte: and informs said transferring apparatus that
said valve is ready to receive next signal word informatien
which causes said apparatus to transfer te sald valve the
next byte of said message.

Receiving said next byte, which is the third byte,
causes said valve to place infermation of said byte at said
EOFS Word Evaluation Location and to compare the information
at said Location, "11111111", to the EGFS WORD at said EOFS
gtandard Word Lecation, "11111111". A match results, causing
said valve to set the infeormation of said EOFS WORD Flag to
wa",. Automatically said valve determines that the
information at said Flag is "o" which causes said valve to
execute said process-EQFS-WORD instructiens. Automatically,
in a fashion well known in the art, said valve increases the
value of the information at said EOFS WORD Counter by an
increment ¢f one from "00000CCO"™ to "00000001™.
Automatically said valve compares the information at said
EQFS WORD Counter, "00000001", to the information at said
EOFS Standard lLength Location, "0Q0001011". No match results
which causes =aid valve automatically to set the information
of said EOFS Ccmplete Flag to "1". Automatically said
valve determines that the value of said informaticn at said
EOFS Complete Flag is "1™ which causes said valve
automatically te complete said word evaluation sequence, in
respect to said third byte, without transferring any
information of said byte to said receiving apparatus.
Automatically said valve then informs said transferring
apparatus that said valve is ready to receive next signal
word information which causes said apparatus to transfer to
said valve the next byte of said message.

Receiving said next byte, which is the fourth byte,
causes said valve to place information of said byte at said
EOFS Word Evaluation Location, which informatien is
"11111111". In so placing said information at said Location,
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said valve automatically overwrites and obliterates the
information of the third byte that had been at said Lecation.
Automatically said valve then compares the information at
said Location, "11111111", te the EQFS WORD informaticn at
said FOFS Standard Word Location, "11111111". A match
results, causing said valve to set the information of said
EOFS WORD Flag to "0". Automatically said valve determines
that the information at said Flag is "0", which causes said
valve to increase the value of the information at said EOFS
WORD Counter frem "00000001" to "00000010", a binary number
whose decimal equivalent is two. Automatically said valve
compares said "00000010" to the informatien at said EOFS
Standard Length Location, "00001011". No match results which
causes said valve to set the information eof said EOFS
Complete Flag to "1". Automatically said valve determines
that the value of said information at said EOFS Complete Flag
is "1" which causes said valve to complete said word
evaluation sequence, in respect to said fourth byte, without
transferring any informaticn of said byte to said receiving
apparatus. Automatically said valve then informs said
transferring apparatus that said valve is ready to receive
next signal word information which causes said apparatus to
transfer to said valve the next byte of said message.
Receiving said next byte, which is the fifth and last
byte, causes said valve to place informaticn ¢f said byte at
said EOFS Word Evaluation Location, which infermation is
"00000000". In so placing said information at said Location,
said valve automatically overwrites and obliterates the
information of the fourth byte at said Location.
Automatically said valve then compares the information at
said Location, "00000000", to the EOFS5 WORD information at
said EOFS Standard Word Location, "11111111". Neo match
results which causes said valve teo set the information of
said EOFS WORD Flag te "1". Automatically said valve
determines that the information at said Flag is "1" which
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causes said valve to execute said transfer-all-word-
information instructions. Automatically said valve compares
the informatien at said EOFS WORD Ceunter, "00000Q010", to
said zero infermation, "00000000™, that is among the
preprogrammed information eof said valve, No match results
which causes said valve to set the information of said EOFs
Empty Flag to "1". Automatically said valve determines that
the information at said EOFS Empty Flag is "1" which causes
said valve to execute said transfer-counted-information
instructions. $Said instructions cause said valve
automatically te transfer one instance of said EOFS WORD
information at said EOFS Standard Word Location, "11111111",
to said receiving apparatus then decrease the value of the
information at said EOFS WORD Counter by a decrement of cne--
that is, frem "00000010" to "00000001"--then compare the
information at said EOFS WORD Counter to said zero
information, "00000000". Because no match occurs, said

valve automatically transfers one more instance of said EQFS
WORD informatien, "11111111", to said receiving apparatus
then decreases the value of the information at said EOFS WORD
Counter by an additional decrement of one-~-that is, from
00000001" to "00Q00000"--then compares said information to
said zerc information, "00000000". A match occurs. In a
fashion well kXnown in the art, the fact of said match causes
said valve automatically to continue executing transfer-all-
word-information instructions. Automatically said valve
transfers information of said fifth byte at said EOFS word
evaluation locatien--which infeormation is "Q000Q00O0"--to said
receiving apparatus; completes said word evaluation segquence,
in respect to said fifth and last byte of the message of Fig.
2K: and informs said transferring apparatus that said wvalve
is ready to receive next signal word infeormation which causes
said apparatus to transfer teo saild valve the next byte of
said message as soon as said apparatus receives and is
prepared to transfer said byte.
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The example of Fig. 2K illustrates how receiving each
signal word causes an EOFS valve to evaluate the information
content of said word; to transfer words that are not EOFS
WORDs: to retain count information of words that are EOFS
WORDs so long as said words occur in uninterrupted sequences
of EOFS WORDs which sequences are shorter than the number of
EOFS WORDe in an instance of end of file signal information:
and when receiving any given signal word that is not an EOFS
WORD interrupts such a sequence, to transfer information of
each retained EOFS WORD before transferring information of
said given signal word. The example of Fig. 2K does not
illustrate the detecting of an end of file signal; however,
an example of such detecting is provided below.

In this specification, MOVE bits are <alled "MOVE"
bits because MOVE bit infermation in any given signal word
causes each EOFS valve that processes the information of said
word te "move'--that is, to transtfer--information of said
word to receiving apparatus external to said valve during the
word evaluation sequence of said word rather than retaining
said information.

Reasons should now be clear why padding kits are
always MOVE bits and why, in a SPAM message, a full signal
word of padding bits follows a signal word that is the last
signal word in which command information occurs and that
contains nc MOVE bits. The command of Fig. 2K is such a
command, and the fourth byte is such a word. In its
automatic fashion for identifying end of file signals, no
EOFS valve that receives said fourth byte transfers said byte
until it receives a subsequent signal weord that contains a
MOVE bit. In the present invention there is no assurance
that every EOFS valve immediately receives a next signal word
as soon as it completes the word evaluation sequence, in
respect to any given signal word. Thus to ensure that all
apparatus to which messages are addressed process message

information in the fastest possible fashiocn, all messages
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that do not end with end of file signals do end with signal
words that contain at least one MOVE bit.

One final rule of message composition remains. 1In
order to define end of file signals precisely, a signal word
that contains at least che MOVE bit is always transmitted
immediately before the uninterrupted sequence of EOFS WORDs
of any given end of file signal. Were a given signal word
that contained no MOVE bits to be transmitted immediately
before the uninterrupted sequence of a given end of file
signal, said word weuld contain only EOFS bits and would be
an EOFS WORD. Any EOFS valve processing said word and said
signal would process said word as one of the EQFS WORDs of
said uninterrupted sequence. Said valve would count said
word erronecusly as part of said sequence rather than as part
of the informatien preceding said sequence and would count at
least the last EQFS WORD of said sequence erronecusly as part
of the message following said signal rather than as part of
said signal. In order to avoid such erroneocus processing,
any given instance of the uninterrupted sequence of EOFS
WORDs of an end of file signal is preceded by signal word
that is not an EOFS WORD.

- _ This final rule may be satisfied in a number of
different ways. For example, end of file signals could
include the signal word preceding said uninterrupted
sequence. Rather than being an uninterrupted sequence of
eleven EOFS WORDs, an end of file signal could be twelve
words long with the first word containing MOVE bit
information. And subscriber station apparatus could be
adapted and preprogrammed for detecting such signals.

As related above, in the preferred embodiment,; end of
file signals are composed just of the uninterrupted sequence
of EOFS WORDs described above, and the signal words that
precede said sequences are part of the last segment
information preceding said signals. To prevent errcnecus
processing while satisfying the final rule of message
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composition, in any given pre-transmission evaluation of an
instance of SPAM message information, if the EQFS valve of
said evaluation retains information the last signal word of
said information in the course of the word evaluation
sequence of said word rather than transferring infermation of
said word, the binary information of said instance is
rewritten, in a fashicn well known in the art that may be
manual; before being embedded and transmitted. Said binary
information is rewritten to end with a final signal word that
contains MOVE bit information and still cause substantively
the same information processing at subscriber stations.

In this fashion, the signal information of any given
end of file signal is distinctive, and ECFS detectors detect
end of file signals precisely.

Despite the fact that the use of end of file signals
involves time consuming processing, the preferred
embodiment's system for distinguishing individual messages
from one another in message streams has significant
advantages over alternate techniques.

By comparison with systems that process fixed length
and/or fixed format messages, the use of end of file signals
permits great flexibility. Messages can be of any length and
can contain any information that digital receiver station
apparatus can process. )

By comparison with systems that distinguish messages
from one another by means of distinctive signals that
separate the end of each message from the beginning of the
next, end of file signals are used in the preferred
embodiment only with some messages. Many messages, sSuch as
the second and third messages of the message stream of Fig.
2I, de not require end of file signals. Furthermore, as will
become more apparent in the course of this specificatien,
messages that consist of commands alone often have higher
prierity for processing speed than do the messages that
contain last segment information. Since only messages that
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contain last segment information require end of file signals,
end of file signals are often transmitted and processed at
times when speed of processing is of relative unimportance.

Finally, because long cadence signals are preocessed at
ends of messages rather than at beginnings, the preferred
embodiment reduces the relative importance of the processing
speed associated with such signals even further. In the
preferred embodiment, subscriber staticon apparatus have
capacity for commencing te process received command and
information segment information before receiving the end of
file signal asscociated with said informaticon. The
commencement of processing of the command and information
segment information of any given message need never be
delayed until after an end of file signal, associated with
said message, i1s detected.

The preferred embodiment has the advantage of
requiring that long cadence signals that require time
consuming processing be transmitted only with some messages
and then only at times when processing speed is of relatively
low priority. 1In sco doing, the preferred embodiment makes it
possible to transmit in the shortest, simplest formats
messages that have high priority for processing speed and to
process said messages the fastest fashion.

THE NORMAL TRANSMISSION LOCATION

SPAM signals are generated at original transmission
stations or intermediate transmissioﬁ stations and embedded
in television or radi¢ or other programming transmissions by
conventional generating and embedding means, well known in
the art. Said signals may be embedded in transmissions at
said stations immediately prior to transmitting said
transmissioné via conventional broadcast or cablecast means,
well known in the art. Alternatively, said signals may be
embedded in transmissions that are then recorded, in a
fashion well known in the art, on an appropriate conventional
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video, audio or other recerd media. Playing back said media
on appropriate player apparatus will cause said apparatus teo
retransmit said transmissions with said SPAM signals embedded

precisely as they were embedded when said transmissions were

5 recorded.

SPAM signals can be embedded in many different
locations ih electronic transmissions. In television, SPAM
signals can be emnbedded in the video portion or in the audio
portion of the transmission. In the video portion, SPAM

10 signals can be emnbedded in each frame on cne line such as

line 20 of the vertical interval, or on a portion of cne
line, or on mere than one line, and they will probably lie
cutside the range of the television picture displayed on a
normally tuned television set. SPAM signals can be embedded

15 in radio audio transmissions. In the audic of television and

radio transmissions, SPAM signals will probably be embedded
in a portion of the audio range that is not nermally rendered
in a form audible to the human ear. In television audio,
they are likely to lie between eight and fifteen kilcherts.

20 In broadcast print and data communicatiens transmissions,

SPAM signals can accompany conventional print or data
programming in the conventional transmission stream.
In television, the normal transmission location of the

preferred embodiment is in the vertical interval of each

25 frame of the television video transmission. Said location

3

3

begins at the first detectable part of line 20 of the
vertical interval and continues to the last detectable part
of the last line of the vertical interval that is not visible
on a nermally tuned television set.

0 In radio, the preferred normal transmission location
is in the audioc above the range of the radio transmissiocon
that is normally audibkle to the human ear.

In broadcast print or data communications, the
preferred normal transmission location for SPAM signals is in

5 the same lecation as the conventiconal information. More
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precisely, conventional print of data information is
transmitted in SPAM transmissions. Any given instance of
conventional print or data information is transmitted in a
SPAM information segment that is preceded by a "01" header
SPAM command or a "11" header, which command or header
addresses conventional print or data processing apparatus at
subscriber stations and causes said apparatus teo process said
conventional information in the conventional fashieon. In
said transmissions, other SPAM commands and information
address and contreol subscriber station apparatus in cother
SPAM functiocning.

(Hereinafter, the preferred neormal location for
transmitting signals in any given communication medium is
called, the "normal transmission leocation™.)

In the preferred embodiment, while receiver station
decoder apparatus may be contrelled, in fashions described
below, to detect information segment information outside the
normal transmissien locations, SPAM commands and cadence
information are always transmitted in normal transmission
lecations. In the present invention, the cbject of many
decoders is to detect only command infermation such as meter-
menitor segment information. Having cone unchanging location
for the transmission of command information in any given
television, radio, broadcast print, or data transmission
permits decoder apparatus to search just one unchanging
portion of said transmission to detect commands. Having the
same fixed location for cadence information enables said
decoder apparatus to distinguish all command information in
said transmission.

OPERATING SIGNAL PROCESSOR SYSTEMS ... INTRODUCTION

Five examples illustrate methods of operating signal
processing system apparatus. Each focuses on subscriber
stations where the signal processor system of Fig. 2D and the
conbined medium apparatus of Fig. 1 share apparatus and
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operate in common.

Fig. 3 shows one such subscriber station. In Fig. 3,
the decoder, 203, of Fig. 1 is alsc an external decoder of
the signal processor system of signal processor, 200. Like
decoders, 27, 28, and 29, in Fig. 2D, dececder, 203, has
capacity for transferring SPAM information to
buffer/comparator, 8, of signal processor, 200, and to
buffer/comparater, l4. In addition, signal processor, 200,
has capacity for transferring SPAM signals from a particular
jack port of controller, 12, tec microcemputer, 205.

Fig. 3 also shows SPAM-controller, 205C, to which
signals that are addressed to URS microcomputers, 205, are
transferred from decoder, 203, and from signal processor,
200. SPAM-controller, 205C, is a control unit like
controller, 39, of decoder, 203, with buffer capacity for
receiving multiple inputs; RAM and ROM for holding operating
instructions and other informaticn; EOFS valve capacity for
detecting end of file signals and requlating the flow of SPAM
signals; microprocessor capacity for processing; capacity for
transferring information to and receiving information from
the central processor unit {(hereinafter, "CPU") of
microcomputer, 205; and capacity for transferring information
to one or more input buffers of microcomputer, 205. SPAM-
controller, 205C, operates independently of said CPU although
said CPU has capacity to interrupt SPAM-controller, 205C, in
an interrupt fashion well known in the art.. SPAM-controller,
205C, also has capacity to control directly to the
aforementioned PC-MicroXey 1300 System without affecting the
operation of said CPU.

All five examples describe signal processing
variations that relate to the Fig. 1C combining of "One
Combined Medium."

The first focuses on the basic operation, in "One
Combined Medium," of decoder, 203; SPAM-controller, 205C; and
microcomputer, 205. No signals regquire decryption. No meter
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information is collected. No monitor information is
processed. Combined information is displayed at each
subscriber station.

In the second example, the combining of Fig. 1C occurs

only at selected subscriber stations. The second combining
synch command is partially encrypted, and said stations are
preprogrammed with particular information that is necessary
to decrypt said command. At said stations, said command
causes its own decryption and the combining of Fig. 1C. In
addition, said command causes signal processor apparatus at
said stations to retain meter information that a remote
billing agency can use as a basis for charging the
subscribers of said stations for displaying the combined
information of said combining. At all other stations, no
information is decrypted, no combining occurs, and no meter
information is collected.

In the third example, combined information is
displayed at each subscriber station just as in the first
example. In addition, monitor information is processed at
selected stations for one or more so-called "ratings"
agencies (such as the A. C. Nielsen Company)} that collect
statistics on viewership and programming usage.

The fourth example provides a second illustration of
restricting the combining of Fig. 1C to selected subscriber
stations through the use of encryption/decryption techniques
and metering. In addition, the fourth example shows how
monitor information is collected at selected ones of said
selected stations.

The fifth example adds program unit identification
signals identified at decoders, 30 and 40, of signal
processor, 200.

In the last three examples, the first combining synch
command causes selected subscriber stations to transfer
recorded meter information and monitor information to one or
more remote computer stations of said billing agencies and
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ratings agencies and causes computers at said remote agencies
to receive and process said transferred information.

Each example focuses on the processing of the three
signal messages of the Fig. 1C combining. The information of
said messages include three compbining synch commands and one
program instruction set.

The first message is of the informatien associated
with the first combining synch command. Said first command
has a "0l1" header, an execution segment, and a meter-menitor
segment of six fields. Said command is followed by an
information segment that centains said program instruction
set, and said information segment is followed by an end of
file signal. Said first command addresses URS
microcomputers, 205, and causes said computers, 205, to load
and run the program instruction set transmitted in the
information segment. Each meter-moniter segment field of
said command contains information that identifies one of the
follewing:

., the origin of said "wall Street Week" transmission,
. the subject matter of said "wall Street Week" program,

. the program unit of said progranm,

. the day of said transmission within a particular one
hundred year period,

. the supplier of the program instruction set in the
information segment following said first

combining synch ceommand, and

. the format of saié meter-monitor segment information.
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(Hereinafter, meter-monitor information that identifies the
program unit of a given program may alsoc be called the
Yprogram unit identification code".})

The second message is of the information associated
with the second combining synch command. Said second command
has a "00" header, an execution segment, and a meter-monitor
segment of five fields and addresses URS microcomputers, 205.
Said second command causes said computers, 205, to ceombine
the Fig. 1A information of each microcomputer, 205, with the
information of Fig. 1B and transmit the combined information
to monitors, 202M. Each meter-monitor segment field of the
second command contains information of one of the following:

. the subject matter of said "Wall Street Week" program,
. the program unit cof said program,

. the unique code of said overlay given said program unit
information,

. the minute of said transmission within a particular one
month period, and

. the format of said meter-monitor segment information.

The third message is of the informatiocn associated
with the third cembining synch command. Said third command
has only a "10" header and an execution segment and addresses
URS microcomputers, 205. Saild command causes said computers,
205, to cease combining and transmit only the received
composite video transmission to meniters, 202M, and to
continue processing in a predetermined fashion (which fashion
may be determined by the aforementicned program instruction
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In those examples that focus on encrypted commands,
the meter-monitor segments of each encrypted command includes
an additional meter-monitor field:

. meter instructions.

In said examples, the meter-monitor format field information
of said commands reflects the presence of said additional
field.

As described above, said signals are of binary
information with error correcting bit information and are
embedded, transmitted, and received in the normal
transmission pattern of the "Wall Street Week" television
transmission.

All subscriber station apparatus are fully
preprogrammed to perform automatically each step of each
example. No manual step is regquired at any station.

In each example, the apparatus of Fig. 3 are
preprogrammed to detect embedded signal information, to
transfer said information to addressed apparatus, and to
cperate under control of said information. Apparatus of
decoder, 203, are preprogrammed to detect signal information
embedded in the normal transmission pattern and to correct,
convert, and transfer said information to its addressed
apparatus. Apparatus of signal processor, 200, are
preprogrammed to decrypt information upon instruction and to
transfer information to its addressed apparatus. For one or

" more remote services that meter and charge subscribers for

35

the use of information or that audit such remote metering
services, apparatus of signal processor, 200, are
preprogrammed to select; process, and record meter
information and to transfer recorded meter information teo one
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or more remote station computers.

In each example, the EOFS valves located at
controller, 32, of decoder, 203; at buffer/comparator, 8, of
signal processor, 200; and at $PAM-controller, 205C, are
preprogrammed to detect end of file signals that consist of
eleven sequentially transmitted EOFS WORDs. Thus the binary
information of eleven-—"00001011"--is at the EOFS Standard
Length Location of each of said EOFS valves.

In the third, fourth, and fifth examples, appropriate
apparatus of Fig. 3 are also preprogrammed to assemble,
record, and transmit to one or more remote locations monitor
information for one or more services that sample selected
subscriber stations (said stations being preprogrammed for
this purpose} to collect statistical data on programming and
information usage and/or to audit selectively the customer
accounting of remote meter services.

In each example, receiving SPAM signal information at
each apparatus of Fig. 3 causes subscriber station apparatus
automatically to process said information in the
preprogrammed fashions of said apparatus.

At the outset of each example,” particular meter record
information of prior programming exists at a particulaf
location at buffer/comparator, 14, of signal processor, 200.
Said record information documents the fact that before
receiving the "Wall Street Week" program, tuner, 215,
transmitted to monitor, 202M, particular programming that
contained contained embedded SPAM commands and information
with particular meter instructions. Information of said
commands and information caused buffer/comparator, 14, to
retain said meter record information. In the third and
subsequent examples, monitor record information of said prior
programming also exisets at a particular lecation at said
puffer/comparator, 14, associated with the source mark of
decoder, 203.

In each example, the recorder, 16, of signal
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processor, 200, has reached a level of fullness where the
recording of the next signal record received from the
buffer/comparator, 14, of signal precessor, 200, Wwill cause
the ¢uantity of signal records recerded at recorder, 16, to
equal or exceed the particular fullness information of said
recorder, 16. Whenever said guantity eguals or exceeds said
fullness information, recorder, 16, is preprogrammed to
commences a particular telephone signal record transfer
sequence that is fully automatic for which recorder, 167
controller, 20; auto dialer, 24; and telephone connection,
22, are each preprogrammed. Under control of the
preprogrammed instructions of said sequence, signal
preocessor, 200, telephones one or more remcte bhilling station
computers and/or one or more remote moniter infermation
collection station computers and transfers selected recerd
information to said computers.

In each example, all receiver station apparatus is on
and fully operatiocnal.

OPERATING SIGNAIL PROCESSOR SYSTEMS ... EXAMPLE #1

The first example elaborates on the Fig. 1C combining
described above in "One Combined Medium" and focuses on the
operation of decoder, 203, sSpaM-controller, 205C, and
microcomputer, 205, on the execution of controlled functions,
and on the the use of cadence information to organize signal
processing. The example begins as divider, 4, starts to
transfer to decoder, 203, in its outputted composite video
transmission, the embedded binary informaticn of the first
message. At the outset of example #1, controller, 39, of
decoder, 203, and SPAM-controller, 205C, have each identified
an end of file signal and await header information.

Receiving said embedded binary information at decoder,
203, ({(which does not include a filter, 31, or a demcdulator,
32, because its input is a composite video transmission)
causes line receiver, 33, automatically to detect and

- g3 -

PMC Exhibit 2012

Apple v. PMC
IPR2016-01520
Page 120



10

15

20

25

30

35

transfer said embedded information to digital detector, 34,
which automatically detects the binary information with
correcting information in said embedded information and
transfers said binary information with correcting information
to controller, 3%. Using forward error correction
techniques, well known in the art, and employing particular
correcting information, contreller, 39, automatically checks
said informatiocn, as it is received, and corrects it as
necessary then discards said particular correcting
information retaining enly the corrected information. Using
conversion protocel techniques, well known in the art,
contreoller, 39, then autcmatically converts said correcﬁed
information inte binary information that receiver station
apparatus can receive and process. In this fashion, the
binary information of the first message--mecre precisely, the
first combining synch command and its associated program
instruction set and end of file signal--are received and
converted at decoder, 203.

Once the information of any given point-to-multipeint
SPAM transmission has been checked, corrected, and converted
in the foregeoing fashion, subscriber station apparatus
communicate said information peoint-to-peint using flow
control and error correction technigues, well known in the
art, that include handshaking and requesting retransmission.
Thereafter, any given transmission of SPAM information, so
corrected and converted, contains not only bits of
communicated SPAM information but alse so-called "parity
bits" that convey error correcting information. At present,
the conventional practice is for every ninth bit to ke a
parity bit that is used, in a fashion well known in the art,
to check the correctness of the preceding eight bits, or
"byte," of communicated data.

Frequently in this disclosure, specific quantities of
bits and bit locations are cited. Said bits are often

specified as being "sequential" and "in their order after

PMC Exhibit 2012

Apple v. PMC
IPR2016-01520
Page 121



10

15

20

25

a0

as

conversion," and said bit locations are often "contiguous."
Unless otherwise stéted, sald quantities refer only to bits
of communicated SPAM information and bit locations that hold
communicated SPAM information. No attempt is made to account
for the presence of parity bits among transmitted bits of
SPAM information or at particular memory locations bkbecause
technicques for distinguishing bits of communicated data from
parity bits and for processing bits of communicated
information separately from parity bits are well Known in the
art.

Automatically, after said binary information is
converted, said information is inputted to the EOFS valve of
controller, 35, which processes said information in the
fashion described above, comparing each signal word of said
information to EOFS WORD information and transferring said
binary information, signal word by signal word, until an end
of file signal is detected. "

Receiving the header and execution segment of said
first message causes controller, 39, to determine that said
message is addressed to URS microcomputers, 205, and to
transfer said message to microcomputer, 205. So transferring
said message is the controlled function that the information
said header and execution segment cause contreoller, 39, to
perform. Automatically, as said EQOFS valve transfers
converted binary information of said first message,
controller, 3%, selects and records at particular SPAM-header
register memory a particular preprogrammed constant number of
the first converted bits of said binary information. Said
constant number is the number of bits in a SPAM command
header. {Hereinafter, said constant number is called "H".)
From the first bit of said binary information, H bits are
selected and recorded, in their order after conversion, at
said SPAM-header memory. Then, automatically, contrbller,
39, determines that said information at SPAM-header memory
{(which is the "01" header of the first combining synch
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command and designates a SPAM command that is followed by an
information segment) does not match particular 1ll-header-
invoking information that is "11". (In other words, the
header of said message does not designate a SPAM message that
consists of a header followed immediately by an information
segment.) Not resulting in a match causes centreoller, 39,
automatically to select a second preprogrammed constant
number of next bits and record said bits, in their order
after conversion, at particular SPAM-exec register memory.
Said second constant number is the particular number of bits
in a SPAM execution segment. (Hereinafter, said second
constant number is called "X".) Beginning with the next bit
of said binary information immediately after said H bits,
controller, 39, selects X bits and records said bits, in
their order after conversion, at said SPaM-exec memory.
Then, automatically, by comparing the information at said
SPAM-exec memcry (which information is the execution segment
of the first combining synch command) with preprogrammed
controlled-function-invoking information, controller, 39,
determines that said information at memory matches particular
this-~message-~addressed-to—-205 information that causes
controller, 3%, to execute particular preprogrammed transfer-
to-205 instructions. Said instructions cause contreller, 39,
to transfer tc SPAM-controller, 205C, the SPAM messagde
associated with the particular information at SPAM-header
memory. Automatically, said instructions cause contreoller,
39, to activate the ocutput pert that cutputs to SPAM-
controller, 205C, then compare said information at SPAM-
header memory to preprogrammed header-identification
information. Automatically, controller, 39, determines that
said information matches particular "01" information. Said
match causes controller, 39, automatically to execute
particular transfer-a-o0l-or-an-ll-header-message
instructions.

A "01" header distinguishes a message that contains
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lowest priority information. Any given instance of a message
with a "01" header ends with an end of file signal.
Accordingly, said instructions cause controller, 39, to
transfer, from the start of said message, all information
received from said wvalve until said valve detects and
transfers the information ¢f an end of file signal.
Automatically contreller, 39, commences transferring said
binary information, starting with said first H bits and
transferring said information in its order after conversion,
signal word by signal word, as said binary information is
outputted by said EOFS valve. In due course, the EQF5 valve
of controller, 39, receives the last signal word of the
information segment of said first message. To satisfy the
final rule of message composition cited above, said word,
being an instance of a final signal word preceding an end of
file signal, contains MOVE bit informaticon and is not an EOFS
WORD. Said valve transfers said word which causes
controller, 39, to transfer said word to SPAM-controller,
205C. (When gaid valve receives information of the next
signal word after said word, the information of the EOFS WORD
Counter of said valve is "00000000" because said word
contained MOVE bit information.)

Immediately after embedding and transmitting said last
word, the aforementioned program originating studio that is
the original transmission station of the programming of "One
Combined Medium" generates and embeds an end of file signal
in said programming and transmits said signal. More
precisely, said studioc generates, embeds, and transmits
eleven consecutive EQFS WORDs of binary information.

Receiving said first EOFS WORD causes sald valve to
place information of said WORD at the EOFS Word Evaluation
Location of said valve and to compare the information at said
Location to the EQFS WORD at the EOFS Standard Word Location
of said valve. A match results, causing said valve, in the
fashion described above, to increase the value of the

- 97 -

PMC Exhibit 2012

Apple v. PMC
IPR2016-01520
Page 124



10

15

20

25

30

35

information at said EOFS WORD Counter by an increment of one
from "“00000000" te "00000001". Automatically said valve
determines, in the fashion described above, that the
"OOO00001M at said EOFS WORD Counter does not match the
"p0001011" at said EOFS Standard Length Location which causes
said valve to cause the apparatus that inputs signal words to
said valve teo transfer to said valve the next signal word of
said message.

In this fashion, =aid valve processes seguentially the
inputted information of each of the next ten EOFS WORDs, each
time increasing the value of the information at said EOFS
WORD Counter by an increment of one. When, in the course of
the word evaluation sequence of the eleventh and last EOFS
WORD, said valve so increases said value, the information at
said Counter is "00001011"., Automatically said valve
determines that said "00001011" watches the "00001011" at
said EQFS Standard Length Location which causes said valve to
execute the complete-signal-detected instructions described
above in "Detecting End of File Signals." Said instructions
cause said valve to initiate the transmission of the
aforementioned EOFS-signal-detected information to the CPU of
controller, 3%, as an interrupt signal then to wait for a
control.instruction from contreoller, 3%, before processing
inputted information further.

Receiving said EQFS-signal-detected information at
said CPU causes controller, 29, to determine, in a
predetermined fashion, that said end of file signal is part
of a SPAM message being transferred under control of
instructions invoked by transfer-to-addressed-apparatus
information. Said determining causes controller, 39,
automatically to transmit the aforementioned transmit-and-
wait instruction to said valve which causes said valve to
transfer one complete end of file signal (which signal is
automatically transferred by controller, 39; to SPAM-
controller, 205C). Automatically, said valve outputs,
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sequentially, the binary information of eleven instances of
an EOFS WORD: then sets the information at said ECFS WORD
Counter to "00000000"; initiates transmission of the
aforementioned complete-and-waiting information to the CPU of
controller, 3%, as an interrupt signal; and commences waiting
for a controel instruction from contrcller, 32, before
processing next inputted informatien. 1In so doing,
controller, 39, transfers an end of file signal as a part of
said first message and ensures that apparatus to which said
message is transferred receive all cadence information
necessary to process said message. ) ’

Having transferred the binary information of said
first message, controller, 39, prepares all apparatus of
decoder, 203, as required, to receive the next instance of
SPAM message information. Automatically, controller, 39,
deactivates all output ports; compares the information at
said SPAM-header register memory to particular preprogrammed
cause-retention-of-exec information that is "01" and
determines a match which causes controller, 39, to transfer
information of said information at SPAM-exec register memory
to particular SPAM-last-0l-header-exec register memory
(thereby placing information of the execution segment of the
first combining synch command at said SPAM-last-0l-header-
exec memory); then causes all apparatus of decoder, 203, to
delete from memory all information of said binary information
except information at said SPAM-last-Ol-header-exec memory.
Then, after receiving said complete-and-waiting information,
controller, 39, transmits particular reopen—-flow instructions
that cause said EOFS valve to recommence processing and
transferring inputted signal words in its preprogrammed
fashion, and controller, 3%, commences waiting to receive
from said valve the binary information of a subseguent SPAM
header.

(If said information at SPAM-exec memory had failed to
match any controlled-function-invoking information at the
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signified that the subscriber station of Fig. 3 did not have
capacity to execute the controlled function of said command.
Whenever comparing execution segment information of any given
comnand to preprogrammed controlled-function-invoking
information at any given subscriber station SPAM apparatus
results in a failure to match, said failure to match causes
said apparatus to discard all received information of the
message of said execution segment. In the case of a "ol
header message such as said first message, said apparatus
discards all received information, except information at
register memory, until the EOCFS valve of said apparatus,
operating in the aforementiocned fashion, transfers saild EOFS-
signal-detected information to the CPU of said apparatus.
Said apparatus discards said information, in a fashion
described more fully below, by placing esach successively
received signal word at a particular memory location, and
in so doinyg, overwriting and obliterating the information of
the prior signal word. Then receiving said EOFS~-gignal=-
detected information causes said apparatus to transmit the
aforementioned discard=and-wait instruction to said valve
causing said valve, in its preprogrammed discard-and-wait
fashion, to discard all information of the end of file signal
of said message, set the information of the EOFS WORD Counter
of said valve to "00000000", then transmit said complete-and-
waiting information to said apparatus. said complete-and-
waiting information causes said apparatus to perform all
functions performed by contreller, 39, in the foregoing
paragraph.) '

At SPAM-controller, 205C, of the subscriber station of
Fig. 3 (and at SPAM-contrellers, 205C, of URS microcomputers,
205, at other subscriber stations), receiving said
transferred binary information of the first message causes
all apparatus automatically to process the information of

35said message in the preprogrammed fashions of said apparatus.
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Automatically the EQOFS valve of SPAM-controller, 205C,
commences processing and transferring said information until
an end of file signal is detected.

Receiving the header and execution segment of said
tirst message causes SPAM-controller, 205C, to determine the
controlled function or functions that said message instructs
URS microcomputers, 205, to perform and to execute the
instructions of said functicons. Automatically, as said valve
transfers information, SPAM-controller, 205C, selects the
first H converted bits of said information and records said
bits at particular SPAM-header-@205 register memory, then
determines that said infeormation at SPAM-header-@205 memory
(which is the "01" header of the first message) does not
match particular 1l-header-invoking-@205 information that is
"11". ©Not resulting in a match causes contreller, 39,
automatically to select the next X bits of said transferred
binary information and record said bits at particular SPAM-
exec-@205 register memery. Automatically SPAM-controller,
205¢C, compares the information at said SPAM=exec=08205 memory
(which information is the execution segment of the first
combining synch command) with preprogrammed controlled-
function-invoking-e205 information. Said comparing results
in a match with particular execute-at-205 information that
causes SPAM-controller, 205C, to invoke particular
preprogrammed load-run-and-code instructions that control the
loading of particular binary infermation at the main RaM of
microcomputer, 205; the running of the information so loaded;
and the placing of particular identification code information
at particular SPAM-controller memory. Said binary
information that is loaded and run is the information that
begins at the first bit of the information segment that
follows said X bits, continues through the last bit of said
segment, and ié, in the "One Combined Medium" application,
the information of said program instruction set.
Automatically, SPAM~controller, 205C, executes said load-run-
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(No change takes place between controller, 39, and
SPaM-controller, 205¢C, in the information of the execution
segment of the first combining synch command. Thus the
binary image of the particular controlled-function-~invoking
information that said information matches at contreller, 39--
more precisely, the aforementioned particular this-message-
addressed-to-205 information--is identical to the binary
image of the particular centrelled-function-invoking-€205
information that said information matches at SPAM-contreller,
205C--said particular execute-at-205 information. While said
this-message-addressed-to-205 information and said execute-
at=-205 information are identical in image, they bear
different names in this specification because they invoke
different controlled functions. This is but one of many
instances in this specification where a given SPAM command
invokes different controlled functions at different apparatus
because the apparatus are preprogrammed differently.)

To lecad and run said information, SPaM-controller,
205c, must locate the position, in said transferred binary
infoermation, of said first bit and said last bit. Under
control of said load-run-and-c¢ode instructions, SPAM-
controller, 205C, compares the information at said SPAM-
header-@205 memery with particular prepregrammed header-
identification-2205 information and determines that said
information at memory matches particular "01" information.

In other words, toc locate said first bit, SPAM-controller,
205C, must process the command information of an "01" header

‘message including the length token of a meter-monitor

30

35

segment.

Under control of said load-run-and-code instructions,
said match causes SPAM-controller, 205C, automatically to
execute particular preprogrammed process—length-token-@205
instructions. Automatically, said instructions cause SPAM-
contreller, 205C, to select a third preprogrammed constant
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number of next bits and record said bits at particular
memory. Said third constant number is the particular number
of bits in an instance of SPAM meter-monitor fermat field
length token information. (Hereinafter, said third constant

5 number is called "L".) Beginning with the bit of said-
transferred binary information immediately after the last of
said X bits, SPAM-controller, 205C, selects L bits and
records said bits, in their order after conversion, at
particular SPAM-lendth-info-@205 register memory.

10 Automatically SPAM-centroller, 205C, compares the information
at said SP2M-length-info-@205 memory with preprogrammed
token-comparison—-@205 information and determines that said
information at memory matches particular token-comparison-—
@205 information (which particular information is called,

15 hereinafter, "W-token information"). Said match causes SPAM-
controller, 205C, to place particular preprogrammed bit-
léngth-number information at said SPAM-length-info-@8205
memory . (Said particular bit-length-number informaticn is
called, hereinafter, "w-bits information".) Said informatien

2p is the precise number of bits, following the last of said L
bits, that remain in the meter-moniter segment of the command
associated with said length token. Said number is not a
preprogrammed constant value such as H, X, and L that is the
same for every SPAM command with a meter-menitor segment.

o5, Rather, said number is a variable that may differ from one
SPAM meter-monitor. segment to the next. More precisely, it
is, for any given meter-monitor segment, a selected one of
several preprogrammed bit-length-number infermation
alternatives. (Hereinafter, the number of the particular

3p Selected bit-length-number alternative associated with any
given length token is called "MMS-L" to signify that said
number is L bits less than the number bits in the meter-
monitor segment in which said length token occurs.)

Having executed said process-length-token-@205
35instructions and continuing under contrel of said load-run-
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and-code instructions, automatically SPAM-centroller, 205C,
adds L to the information {(of MMS-L)} at said SPAM-length-
info~@205 memory and, in so doing, determines the exact
number of bits in the meter-monitor segment of said command
{which is alsc the exact number of bits from the first bit
after the last of said X bits to the last bit of said
comnand) . (Hereinafter, the exact number of bits in any
given meter-monitor segment is called, "MM5".) Then SPAM-
controller, 205C, causes information of the first MMS bits of
said transferred binary information that begin immediately
after the last of said X bits to be stored at particular MMS-
nemcry of SPAM-controller, 208C. In so doing, SPAM-
controller, 205C, retains information of the meter-moniter
segment of said first message. Then, automatically, SPAM-
controller, 205C, executes particular preprogrammed
instructions, including assess-padding-bit-@205 instructions,
that are described more fully elsewhere in this specification
and that cause said SPAM~controller, 205C, to identify the
particular signal word, associated with the command
information of said first message, that is the last signal
woerd before the first signal word of the informatien segment
of said message.

Then SPAM-controller, 205C, commences loading
information at the main RAM of microcomputer, 205.
Automatically, under control of said load-run-and-code
instructions, SPAM-controller, 205C, instructs microcomputer,
205, to commence receiving information from SPAM-centroller,
205¢, and loading said information at particular main RAM, in
a fashion well known in the art. Automatically SPAM-
controller, 205C, commences transferring information to
microcomputer, 205, beginning with said selected signal word.
Automatically, as microcemputer, 205, receives said
information, microcemputer, 205, loads said information at
particular main RAM.

In due course, the EOFS valve of SPAM-controller,
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205C, receives the aforementioned last signal word of the
information segment of said first message, which is the last
signal word of said pregram instruction set, and transfers
sald word which causes SPAM-controller, 205C, to transfer
said word to microcomputer, 205, and microcemputer, 205, to
load said word at said RAM. (After transferring said word,
the information of the ECFS WORD Counter of said valve is
"00000000".) ,

Then said valve commences receiving information of the
eleven EOFS WORDs sequentially ocutputted by the ECFS valve of
contreoller, 39, which infermation constitutes the end of file
signal in said transferred binary information. Receiving the
first EOFS WORD of said eleven causes the EOFS valve of SPAM-
controller, 205C, to commence retaining information of said
WORD in the fashion described above. Said retaining causes
SPAM-controller, 205C, to stop transferring information to
microcomputer, 205, and microcomputer, 205, to stop loading
information at said RAM. As said valve receives all said
EOFS WORD information, said valve detects said end of file
signal just as the EOFS valve of controller, 39, detected the
end of file signal in the binary information inputted to said
valve. When, in the course of the word evaluation sequence
of the eleventh and last EOFS WORD in said information, the
EQFS valve of SPAM-controller, 205C, determines that the
information at the EOFS WORD Counter of said valve matches
the information at the EOFS Standard Length Location of said
valve, said valve initiates the transmission of the
aforementioned EOFS-signal-detected information to the CPU of
SPAM-controller, 205C, as an interrupt signal and commences
waiting for a control instruction from said CPU.

Receiving said EOFS-signal-detected information at
said CPU while under control of said load-run-and-code
instructions causes SPAM-controller, 205C, to cease loading
and execute the remainder of said leoad-run-and-code
instructions. Automatically SPAM-contreller, 205C, causes
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microcomputer, 205, te cease loading information at said RAM
and execute the information so loaded as so-called "machine
executable code" of one so-called "job." Because information
of said end of file signal is no longer needed, said
instructions cause SPAM-controller, 205C, to transmit the
aforementioned discard-and-wait instruction to said valve.
Said instruction causes said valve to set the information at
said EOFS WORD Counter to "00000000" without transferring any
information of said detected end of file signal; to initiate
transmission of the aforementiocned complete-and-waiting
information to the CPU of SPAM-contreller, 205C, as an
interrupt signal; and to wait for a control instruction from
SPAM-contreller, 205C, before processing next inputted
information.

Then SPAM-controller, 205C, commences executing the
code portion of said load-run-and-code instructions. The
instructions of said porticn cause SPAM~-controeller, 205C, teo
compare the information at said SPAM-header memory to
particular locad-run-and-code-header informatien that is "o01l".
A match results (which indicates that said first message
contains meter-monitor information). Said match causes SPAM-
controller, 205C, to execute particular preprogrammed
evaluate-meter-monitor—-format instructions and locate-
program—-unit instructions. Under control of said
instructions and in a fashion that is described more fully
below, SPAM-controller, 205C, locates the "program unit
identification code" information in the information of the
meter-monitor segment stored at said MMS-memory. Then said
code portion instructions cause SPAM-centreller, 205C, to
place said code information at particular sSPAM-first-
precondition register memory. In so doing, SPAM-controller
completes said load-run-and-code instructions and completes
the controlled functions executed by the execution segment
information of said first message.

Having completed said controlled functioens,
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automatically SPAM-controller, 205C, prepares to receive the
next instance of SPAM message information. Automatically,
SPAM-controller, 205C, compares the information at said SPAM-
header-@205 register memory to particular preprogrammed

5 cause-~retention-of-exec-€205 information that is "01" and
deternines a match which causes SPAM-controller, 205C, to
transfer information of said information at SPAM-exec-8205
register memory to particular sPAM-last-0l-header-exec—€205
register memory. Then SPAM-controller, 265c, causes all

10 apparatus of SPAM-contreoller, 205C, teo delete from memory all
information of said transferred binary information except
information at said SPAM~first-precondition and SPAM-last-0l1-
header-exec-0205 memories. Finally, after receiving said
complete-and-waiting infermation, SPaM-contreller, 205C,

15 transmits particular instructions that cause said EQF5 valve
to commence processing and transferring inputted signal
words, in its preprogrammed detecting fashion, and SPAM-
controller, 205C, commences waiting to receive from said
valve the binary information of a subsequent SPAM header.

20 As described in "One Combined Medium" above, loading
and running said program instruction set causes
microcomputer, 205, (and URS microcomputers, 205, at other
subscriber stations) to place appropriate Fig. 1A image
information at particular video RAM. In addition, running

o5 said set also causes microcomputer, 205, after completing
placing said image information at said RAM, to transfer
particular number-of-overlay-completed information and
instructions te SPAM-controller, 205C. Said information and
instructions cause SPaM-controller, 205C, to place the number

3g "00000001" at particular SPAM-second-precondition register
memory at SPAM-controller, 205C, signifying that said image
information represents the first overlay of its associated
video program,

(Had said information at SPAM-exec-@205 memory failed

35 to match any execute-at-205 information at the aforementicned
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comparing, SPAM-controller, 205C, would have discarded
discard all received information of the message of said
information at SPAM-exec—-@205 in the fashion described
above.)

OPERATING S. P. SYSTEMS ... EXAMPLE #1 (SECOND MESSAGE)

Subsegquently, the embedded information of the second
message, which conveys the second combining synch command, is
transferred from divider, 4, to deceoder, 203.

In the same fashion that applied to the first meséage,
receiving said embedded information causes the apparatus of
decoder, 203, to detect, check, correct as necessary, and
convert said information, inte binary infermation of said
second message. Autcmatically the EOFS valve of controller,
39, processes and transfers said information, signal word by
signal word.

As with the first message, receiving the header and
execution segment of said second message causes controller,
39, to determine that said message is addressed to URS
microcomputers, 205, and to transfer said second message
accordingly. Automatically, as sald valve transfers said
binary informatien, controller, 39, selects the first H
converted bits and recorxrds said bits, in their order after
conversion, at said SPAM-header register memery.
Automatically controller, 39, determines that the information
at said memeory (which is the "00" header of the second
combining synch command and signifies a SPAM command with a
neter-menitor segment but no informaticon segment) does not
match said ll-header-invoking information that is "11". ©Not
resulting in a match causes controller, 39, automatically to
select the next X bits of said binary information immediately
after said H bits, the execution segment of the second
combining synch command, and record said X bits, in their
order after conversion, at said SPAM-exec register memory.
Then, automatically, by comparing the information at said
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SPAM~exec memory wWith said controlled-function-invoking
information, centroller, 39, determines that said infeormation
at memory matches particular preprogrammed this-message-
addressed=-to=205 information that invokes saild transfer~to=-
205 instruections. Autematically, ceontreller, 32, executes
said instructions; activates the output port that outputs to
SPAM-controller, 205C; compares said information at SPAM-
header memory to header-identification information; and
determines that said information matches particular "Qov
information. (In other words, the header of said second
message is "p0".) Said match causes controller, 39,
autcomatically to invoke particular preprogrammed transfer-a-
00-header-message instructions.

A "00" header distinguishes a message that contains
intermediate priority information but no lowest priority
information. To identify the length and last bit of a "“ooO"
header message, controller, 39, must process length token
information and may need to execute the aforementioned
assess-padding-bit instructions to determine whether a full
signal word of padding follows the last signal word in which
command information occurs.

Automatically, said transfer-a-00-header-nessage
instructions cause controller, 32, to execute particular'
preprogrammed process-—-length-token instructions. Saia
instructions cause contreller, 39, to select the first L bits
of said binary information immediately after the last of said
¥ bits and record said selected bits, in their order after
conversion, at particular SPAM~length-info register memory.
Said L bits are the bits of the length token of said "00“
header message. Autcmatically controller, 39, compares the
information at said SPAM-length-info memory to preprogrammed
token-comparison information and determines that said
information at memory matches particular X-token information.
(Said X-token information is different token-comparison
information from the W-token information matched by the
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length-token of the first message of example #1.) Said match
causes controller, 39, automatically to select particular
preprogrammed x-bits information that is bit=length-number
information associated on a one to one basis with said X-
token informatieon and to place said x-bits information at
said sSPAM-length-info memory. The numeric value of said =-
bits information is the MMS-I1, the precise number of bits,
after the last of said L bits, that remain in the meter-—
monitor segment associated with said L bits.

Then said transfer-a-0O-header-message instructions
cause controller, 39, to execute particular preprogrammed
determine-command-information-word-length instructions. Said
instructions cause contreoller, 39, to add a particular
preprogrammed censtant number that is the sum of H plus X
plus L to the x-bits information at said SPAM-length-info
memory. (Hereinafter, said censtant is called "H+X+L'.) 1In
so deoing, controller, 39, determines the number of bits in
the command infermation of said "00" header message. Then
controller, 39, divides the numeric information at said
memery by the number of kits in one signal word and stores
the quotient of said dividing at said SPAM-length-info
memery. By determining said quotient, contreller, 39,
determines the number of signal words in séid command
information. {Said guotient may be an integer or a so-called
"floating point number" that is a whole number plus a decimal
fraction.)

Having determined said number of signal words,
controller, 39, can determine whether or not the possibility
exists that an instance of the aforementioned full signal
word of padding bits follows the last signal word of said
number of signal words. If said command information fills a
whole number of signal words plus a decimal fraction, the
last signal word in which command information occurs is not
completely filled by command information bits. Padding bits
that are MOVE bits £ill out said signal word, and no
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possibility exists that a full signal word of padding bits
folleows said signal word. o©On the other hand, if said command

information fills a whole number of signal words exactly, the’

last signal word in which command information occurs is
completely filled by command information bits. The
possibility exists that said signal word may contain no MOVE
bit information and that a full signal word of padding bits
may follow said signal word.

To determine whether said possikility exists, said
transfer-a-00-header-message instructions cause contreller,
39, to execute particular preprogrammed evaluate-end-
condition instructions. In a fashion well known in the art,
said instructions cause contreller, 3%, to identify the
largest integer that is less than or equal to the information
at said SpPAM-length-info memory and place infeormation of said
integer at particular werking register memory. Then
controller, 39, compares the information at said working
memery to the information at said SPAM-length-info memory.
(For the information of said largest integer to equal the
information of said quotient means that said quotient is an
integer, that said command information fills a whole number
of signal words exactly, and that the possibility exists that
a full signal werd of padding bits does fellow the last
signal word in which command information occcurs.) If the
information at said working memory is equal to the
information at said SPAM-length-info memory, said
instructions cause contreller, 39, to place "o" information
at particular SPAM-Flag-working register memory. Otherwise
said instructions cause controller, 39, to place "1%
information at said memory.

Then said transfer-a-00-header-message instructions
cause controller, 39, to execute particular preprogrammed
calculate-number-of-words-to-transfer instructions.
Automatically, controller, 39, compares the information at
said SPAM-Flag-working memory teo particular end-cendition-
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comparison information that is "0". (If the information at
said SPAM~Flag-working memory is "0O", said command
infermation fills a whole number of signal words exactly:
said whole number is the integer informaticen at saild working
memory; but the last signal word of command information must
be evaluated to ascertain whether it contains MOVE bit
information.} Under control of said instructions, resulting
in a match with said "0" information causes controller, 39,
to subtract one (1) from the numeric value of the integer
information at said working memory. (On the other hand, if
the information at said SPAM-~-Flag-working memory is "1™, said
command information only partially fills the last of a whele
number of signal words exactly; MOVE bits fill the remainder
of the last of said words: and said whole number is one
greater than said largest integer information that is at said
working memory.) Under control of said instructions, not
resulting in a match with said "0" information causes
contreoller, 39, to add one to the numeric value of the
integer information at said working memory.

Next said transfer-a-00-header-message instructions
cause controller, 39, to execute particular preprogrammed
comnence-transfer instructions. Said instructions cause
controller, 39, to transfer a particular number of signal
words of said command information, starting with the signal
word in which the first of said first H bits occurs and
transferring said information in its order after conversion,
signal word by signal word. Said number is the numeric value
of the integer information at said working memory.

Finally, said transfer—-a-00-header-message
instructions cause controller, 39, to execute particular
preprogrammed evaluate-padding-bits-? instructions that cause
controller, 39, to compare the information at said SPAM-Flag-
working memory to particular continue-? information that is
Iloll .

Not resﬁlting in a match means that, under control of

- 11z -

PMC Exhibit 2012

Apple v. PMC
IPR2016-01520
Page 139



10

15

20

25

30

35

said commence-transfer instructions, controller, 35, has
transferred all command information of said "00" header
message and no possibility exists that a full signal word of
padding bits ends said message. Accordingly, not resulting
in a match causes controller, 39, to complete said transfer-
a-00-header-message instructions.

On the other hand, resulting in a match means that
controller, 39, has transferred all but the last signal word
of command information, and said word must be evaluated to
ascertain whether it contains MOVE bit information.
Accordingly, resulting in a match causes controller, 39, to
execute the aforementioned assess-padding-bit instructions.
Said instructions cause contreller, 39, to compare said last
word to particular preprogrammed end?-EQFS-WORD information
that is the information of one EOFS WORD. If no match
results, said word is the last word of said message.
Otherwise, one full signal word of padding bits follows said
word and ends said message. BAccordingly, when said last word
is compared to said EOFS WORD information, not resulting in a
match causes controller, 39, to transfer just said last
signal word, but resulting in a match causes controller, 39,
to transfer said last signal word then the signal word, in
said binary information, that is immediately after said
signal word. In so doing, controller, 39, transfers the
conplete binary information of the message of the instance of
header information at said SPAM-header memory and completes
said transfer-a-00-header-message instructions.

Two specific cases illustrate the operation of said
transfer-a=00~header-message instructions. One focuses on
the "00" header message of Fig. 2H. The other focuses on the
message of Fig. 2K. In either case, the signal words are
eight-bit bytes, H equals two, X equals six, L equals two,
and H+X+L egquals ten. In both cases, controller, 39, is
preprogrammed with token-comparison information, including
particular 0l-token information that is "01" and is
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associated, on a one to one basis, with particular
preprogrammed 010l1l-bits information that is the binary
representation of eleven and particular 1ll-token information
that is "11" and is associated, on a one to one basis, with
particular preprogrammed 10110-bits information that is the
binary representation of twenty-two. In both cases, when
said instructions are invoked, information of the first H
(that is, the first two) bits of the message being processed
has been recorded at SPAM-header memory and information of
the next X (that is the next six, the third through the eight
bits) has been recorded at SPAM-exec memory. Thus said
instructions process binary infermation that commences at the
bit that is located immediately after the eighth bit of said
message which eighth bit is the last of said X bits.

Fig. 2H shows one instance of a message that contains
command information that f£ills a whole number of signal words
plus a decimal fraction. Said command information £ills two
bytes plus five bits (that is, 2.625 bytes). Three padding
bits that are MOVE bits have been added to the third byte of
said message to £ill out said byte.

When said transfer-a-00-header-message instructions
are executed in the course of the processing of the message
of Fig. 2H, salid instructions cause processing to proceed in
the following fashioeon.

Said process-length-token instructions are executed
and cause controller, 39, to select the first two bits of
said binary information immediately after said eighth bit and
record said bits at said SPAM-length-info memory. Said two
bits are "0l", the length-token of said message. (After said
bits are recorded at said memory, the information at said
memory is "00060000000000001".) Automatically contreller, 39,
commences comparing the information at said SPAM-length-info
memory to said token-~comparison information. In the course

~of said comparing, controller, 39, automatically places at

35

particular working register memory sald Ol-token information
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that is "0l". (After said information is placed at said
memory, the information at said memory ‘is
"Q000000000000001".) Automatically, controller, 39, compares
the information at said SPAM-length-info memory to the
information at said working memory, and a match results.

Said match causes controller, 39, autcmatically to select
said 010l1l-bits information that is the binary representation
of eleven and place said information at said SPAM-length-info
menory. (Eleven, which is the numeric wvalue of said 01011-
bits information, is the MMS-L of said message.)

Then automatically said determine-command-information-
word-length instructions are executed. Said instructions
cause controller, 39, to add H+X+L, which is the binary
representation of ten, to the information at said SPAM-
length-info memory. In so deing, contreller, 39, places at
said SPAM-length-info memory the numeric value of the number
of bits in the command information of said message--twenty-
one (which is eleven plus ten). Then controller, 39, divides
the numeric value information at said memory (twenty-one)} by
the number of bkits in one byte (eight) and stores the
quotient of said dividing (which quotient is 2.625 and is
stored in a floating peint fashion) at said sSPAM-length-info
memory. In so deoing, controller, 39, determines that said
command information occupies 2.625 bytes.

Next said evaluate-end-condition instructions are
executed. Said instructions cause contreller, 39, to
identify the integer two (2) as the largest integer that is
less than or equal to the 2.625 informaticon that is at said
SPAM-length-info memory and to place bkinary information of
said integer, two (2}, at said working register memory.
Automatically controller, 39, compares said two (2)
information at working memory to said 2.625 information at
SPAM-length-info memory. Because the information at said
working memory is not equal to the information at said SPAM-
length-info memory, controller, 39, automatically places "1
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information at said SPAM-Flag-working register memory.

Then said calculate-number-of-words-to-transfer
instructions are executed. Autcomatically, controller, 39,
compares the information at said SPAM-Flag-working memory to
said end-condition-comparison information that is "0", and no
match results. (The fact that the information at said SPAM-
Flag-working memory is "1", means that said command
information only partially fills the last byte of said
message, that MOVE bits fill the remainder of said byte, and
that the number of bytes in said message is one greater than
said integer information at said working memory.) Not
resulting in a match causes contreller, 39, to add one (1) teo
the numeric value two (2) that is the information at said
working memory, thereby increasing the numeric value of said
informaticen at working memeory to three (3).

Next said commence-transfer instructions are executed.
Said instructions cause controller, 39, to transfer three (3)
eight-bit bytes (which three (3) is the numeric value of the
integer information at said working memory} of binary
information, starting with the byte in which the first bit of
said message occurs and transferring said information in its
order after conversion, byte by byte. In sc¢ doing,
controller, 39, transfers all information of said message to
the addressed apparatus of said message.

Finally, said evaluate-padding-bits-? instructions
are executed and cause controller, 39, to compare the "1“
information at said SPAM-Flag-working memory to said
centinue-? infermation that is “o", and no match results.

Neot resulting in a match causes controller, 39, to complete
said transfer-a-00O-header-message instructions.

In this fashion, said transfer-a-00-header-message
instructions cause controller, 39, to transfer the message of
Fig. 2H to the addressed apparatus of said message.

By contrast, the second illustrative case of Figl 2K
shows a message that contains command information that fills
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a whole number of signal words exactly and is followed by a
full signal word of padding bits. The command information of
said message fills four bytes. The last of said bytes
contains only EOFS bits and is an EOFS WORD. Accordingly
said last byte is followed by one full byte of padding bits
which one byte is the fifth and last byte of said message.

Said transfer-a-00-header-message instructions cause
the message of Fig. 2K, to be processed in the follewing
fashion.

Said process-length-token instructions cause
contreoller, 39, to select the ninth and tenth bits of said
binary information and record said bits at said SPaM-length-
info memery. Said twe bits are the "11" length-token of said
message, and after said bits are so recorded, the information
at said memory is “0000000000000011". Automatically
controller, 39, commences comparing said information at SPAM~-
length-info meﬁory to said teoken-comparison information.
Automatically contreoller, 39, places said ll-token
information that is "11" at said working register memory,
after which the information at said memory is
"0000000000000011". Automatically, qontroller, 39, compareé
said information at SPAM-length-info memeory to said
information at said working memory, and a match results.

Said match causes controller, 39, automatically to select
said 10110-bits information that is the binary representation
of twenty-two and place said informatien at said SPAM-length-
info memory. (Twenty-tweo, which is the decimal equivalent
value of said 10110-bits information, is the MMS-L of said
message. )

Then said determine-command-information-word-length
instructions cause controller, 39, to add H+X+L, which is the
binary representation of ten, to the information at said
SPAM-length-info memory, making the information at said SPAM-
length-info memory the binary representation of thirty-two.
Then controller, 39, divides information at said memory
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(thirty-two) by the number of bits in one byte (eight) and
stores the quotient of said dividing (which quotient is 4 and
is stored in an integer fashion) at said SPaM-length-info
memory. In so doing, controller, 39, determines that said
command infeormation occupies 4 bytes exactly.

Next said evaluate-end=-condition instructicens cause
controller, 39, to identify the integer four (4) as the
largest integer that is less than or equal to the 4
informaticon at said SPAM-length-info memory and te place
binary infocrmation of said integer, four (4), at said working
register memory. Automatically controller, 39, determines
that said four (4) information at working memory matches said
4 information at SPAM-length~info memory. Said match causes
controller, 39, automatically to place "0" information at
said SPAM~Flag=-working register memory. '

Then said calculate-~number-of-words-to-transfer
instructions cause controller, 39, to determine that the
infoermation at said SPAM-Flag-working memory matches said
end-condition-comparison information that is "0". Said match
causes controller, 39, to subtract one (1) from the numeric
value, four (4), that is the information at said working
memory, thereby decreasing the numeric value of said
information at working wmemory to three (3).

Next said commence-transfer instructions cause
controller, 39, to transfer three (3) eight-bit bytes (which
three (3) is the numeric value of the integer information at
said working memory) of binary information, starting with the
byte in which the first bit of said ressage occurs and
transferring said information in its order after ceonversion,
byte by byte. 1In so doing, controller, 39, transfers all but
the last byte of command information. Controller, 39,
transfers the first, second, and third bytes. But the fourth
byte, which is said last byte, remains untransferred.

Finally, said evaluate-padding-bits-? instructions
cause controller, 39, te determine that the "0" information
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at said SPAM-Flag-working memory matches said continue=?
information that is "o0". Resulting in a match causes
controller, 39, to execute said assess-padding-bit
instructions. Said instructions cause controller, 38, to
compare said last byte to said end-? EOFS WORD information.
Because the fourth byte of the message of Fig. 2K is an EOFS
WORD, a match results. Said match means that a full byte of
padding bits follows said last byte of command information.
Said match causes controller, 39, to transfer two bytes of

10 binary information which bytes are the fourth and fifth bytes
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of said message (which fifth byte is the last signal word of

said message). Then said instructions cause controller, 39,

to complete said transfer-a-o0OO-header-message instructions.
In this fashion, said transfer-a-0O0-header-message

instructions cause contreller, 39, to transfer the message of

Fig. 2K to the addressed apparatus of said message.

In applicable fashions of sald transfer-a-00-header-
message instructions, controller, 39, transfers to SPAM-
controller, 205C, the complete binary information of the
message that contains the second combining synch command.,

When controller, 39, completes said transfer-a-o00-
header-message instructions, automatically centroller, 39,
prepares all apparatus of decoder, 203, to receive a next
SPAM message. Controller, 39, deactivates all output ports;
determines that the information at said SPAM-header register
memory does not match said cause-retention-of-exec
information that is "11"; causes all apparatus of decoder,
203, to delete from memory all information of said binary
information: then commences to wait for the binary
information of a subsequent 5PAM header. _

At SPAM-controller, 205C, {and at the SPAM-
controllers, 205C, of other URS microcomputers, 205),
receiving the transferred binary information of said second
message causes all apparatus automatically to process the
information of said message in their preprogrammed fashions.
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Automatically the EOFS valve of SPAM-controller, 205C,
processes said information and transfers said informatien,
signal word by signal word.

Receiving the header and execution segment of said
second message causes SPAM-controller, 205C, to determine the
controlled function or functions that said message instructs
URS microcomputers, 205, to perform and to execute the
instructions of said functions. Automatically, as said valve
transfers information, SPAM-controller, 205C, selects the H
first converted bits of said information, records said bits
at sald SPAM-header-@205 register memory, and determines that
the information at said memory (which is the "00" header of
said second message) does not match said ll-header-invoking-
@205 infermation. No match results which causes controller,
39, automatically to select the next X bhits of said
transferred binary infermation and record said bits at
particular SPAM-exec-@205 register memory. Automatically
SPAM-controller; 205C, compares the information at sajid SPAM-
exec-0205 memery with said contreolled-function-invoking-@205
infermation. Said comparing results in a match with
particular execute-conditicnal-overlay-at-205 informatiocon
that causes SPAM-controller, 205C, to execute particular
preprogrammed conditional-overlay=-at=-205 instructions.

5aid instructions cause SPAM-controller, 205C, to
execute "GRAPHICS ON" at the PC-MicroKey System of
micreocomputer, 205, if particular specified conditions are
satisfied. To satisfy said conditions, the instance of image
information at the video RAM of microcomputer, 205, (Fig. 1lA)
must be relevant to particular breadcast video pregramming
transmitted immediately after the instance of broadcast
programming in which said second message is embedded (Fig.
1B). More precisely, particular program unit and overlay
number information specified for each instance must match.

In the meter-monitor segment of the second combining synch

command, said command conveys specified unit and number
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information for said instance of broadcast programming. If,
in a fashion described below, said specified information
matches particular other unit and number information, said
conditional-overlay-at-205 instructions cause SPAM-
controller, 205C, so to execute "GRAPHICS ONY. Accordingly,
said second command is one example of a specified condition
command.

In order to determine whether saild specified
information matches said other information, SPaM-controller,
205C, must locate said specified information. More
precisely, SPAM=controller, 205C, must locate two particular
information fields of the meter-monitor segment of said
second command. ©One is the program unit field whose
information identifies uniquely the program unit of said
"Wall Street Week" program. The other is the overlay number
field whose information identifies uniquely the particular
one of the overlays of said program that said command
specifies and causes to be overlayed.

Te locate said information, said conditional-overlay-
at-205 instructions cause SPAM-controller, 205C, to execute
the aforementioned evaluate-meter-monitor-format
instructions. (Because said conditional-overlay-at-203
instructions are executed only by SPAM commands with "oo0"
headers, comparing information at said SPAM-header-@205
memory with header-identification-@205 information is
unnecessary.) Said evaluate-meter-monitor-format
instructions cause SPAM-controller, 205C, to select
particular kits at particular predetermined locations in said
transferred binary information and record said bits at
particular SPaM-format register memory. said bits are the
bits of the meter-menitor format field of said command.
Then, automatically, by comparing the information at said
SPAM~format memory with preprogrammed format-specification
information, SPAM-controller, 205C, determines that said

35 information at memory matches particular information that
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invokes particular process-this-specific-format instructions.
Automatically SPAM-contrecller, 205C, executes said
instructions, and said instructions cause cne particular
offgset-address number to be placed at particular SPAM-mm-
format-@205 register memory at SPAM-controller, 205C. Said
number specifies the address/location at the RAM of SPAM-
controller, 205C, of the first bit of information that
identifies the specific format of the meter-monitor segment
of said seccnd command.

Then said conditional-overlay-at-205 instructicns
cause SPAM-controller, 205C, to execute the aforementicned
locate-program-unit instructions. Making reference to the
information at said SPAM-mm-format memory, sald instructions
cause SPAM-controller, 205C, to selects two particular
preprogrammed binary numbers located at said RAM at two
particular predetermined program-unit distances from said
address/location and places said numbers, respectively, at
the aforementioned first- and second-working register
memories. Said numbers are respectively (1) the bit distance
from the first bit of said transferred binary information to
the first bit of said program unit field and (2) the bit
length of said program field. Autcomatically SPAM~contrecller,
205C, selects particular information that begins at a bit
distance after the first bit of said binary information,
which bit distance is equal to the information at said first-
working memory, and that is of a bit length equal to the
infermation at said second-working memory. SPAM-controller,
205C, places said selected information at said first-working
memory (thereby overwriting and obliterating the information
previcusly there). In so doing, SPAM-controller, 205C,
selects from the bits of said transferred binary information
and records at said first-working memory the information of
said program unit field.

Then said conditional-overlay-at-205 instructions
cause SPAM-controller, 205C, to compare the information at

- 122 -

PMC Exhibit 2012

Apple v. PMC
IPR2016-01520
Page 149



10

15

20

25

30

35

sdid first-working memery, which is the unique "program unit
identification code" that identifies the program unit of said
"Wall Street Week" program, to the information at the
aforementioned SPAM-first-preceondition register memory, which
is the same unique cede {(having been transmitted to SPAM-
controller, 205C, in the program unit field of the meter-
monitor segment of the first combining synch command and seo
selected and recorded at said register memory under contrel
of said evaluate-meter-monitor-format instructiens and said
locate-program-unit instructions when said instructions were
executed by said load-run-and-cede instructions in the course
of the processing of said first message). A match results
{which indicates that SPAM-controller, 205C, executed said
load-run-and-code instructions under control of said first
message.)

(At any subscriber station where information at first-
working register memory fails to match information at SPAM-
first-precondition register memeory {indicating that the SPAM~
controller, 205C, had not executed said instructions}, said
failing to match causes the SPAM-contreoller, 205C, of said
station to execute particular preprogrammed instructions that
cause the microcomputer, 205, of said station to clear all
SPAM information from main and video RAMs and commence
waiting for subseguent contrel instructions. Then the
preprogrammed instructions of said SPaM-contreller, 205C,
cause SPAM-controller, 205C, to discard all information of
transferred binary infermation of said second message ‘and
commence waiting for the binary information of a subsequent
SPAM header.)

At the subscriber station of Fig. 3, said-match of
information at said first-weorking memqrf and information at
SPAM-first-precondition memory, causes SPAM-controller, 205C,
to continuing executing particular conditional=-overlay-at-205
instructiens. Said instructions cause SPAM—controllef, 205C,
to execute particular preprogrammed lccate-overlay-number
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instructions. Making reference to the information at said
SPAM-mm-format memory, said instructions cause SPAM-
controller, 205C, to selects two particular preprogrammed
binary numbers located at said RAM at particular
predetermined overlay-number distances from said
address/location and places said numbers, respectively, at
said first- an second-working register memories. Said
numbers are respectively (1) the bit distance from the first
bit of said transferred binary information to the first bit
of said overlay number field and (2) the bit length of said
overlay field. Automatically SPAM-contreller, 205C, selects
particular information that begins at a bit distance after
the first bit of said binary information, which bit distance
is equal to the information at said first-working memory, and
that is of a bit length egual te the information at said
second-working memory. SPAM-controller, 205C, places said
selected information at said first-werking memory (thereby
overwriting and obliterating the information previously
there). In so doing, SPAM-controller, 205C, selects from the
bits of said transferred binary information and records at
said first-working memory the information of said overlay -
number field. (After the information of said overlay field
is placed at said memory, the information at said memory is
"QQ000001".)

Then said conditional-overlay-at-205 instructions
cause SPaM-controller, 205C, to compare the information at
said first-working memory to the "00000001" information at
the aforementioned SPAM-second-precondition register memory.
A match results (indicating that microcomputer, 205, has
completed placing appropriate Fig. 1A image at video RAM).

(At any subscriber station where information at first-
working register memory fails to match information at SPAM-
second-precondition memory {indicating that the
microcomputer, 205, has failed to complete so placing
information at videc RAM], said failing to match causes the
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SPAM~controller, 205C, of said station to execute particular
preprogrammed instructions that cause said SPAM-contreoller,
205C, to interrupt the operation of the CPU of said
micrecomputer, 205, in an interrupt fashion well known in the
art, and transmit particular restore-efficiency instructions
to said CPU that include information of the information at
said first-working memory and that cause said microcomputer,
205, in a preprogrammed fashion discussed more fully below,
to restore efficient operation.)

At the subscriber station of Fig. 3 (and at URS
microcomputers,. 205, at other subscriber stations where
information at first-working memory matches information at
SPAM-second-preceondition memory), sald match causes SPAM-
controller, 205C, to continue executing particular
conditional-overlay-at-205 instructions at a particular
instruction. Said instruction causes SPAM-contreller, 205C,
to execute "GRAPHICS ON" at said PC-MicroKey System. In so
doing, SPAM-controller, 205C, completes said conditiconal-
overlay~at=205 instructions and the controlled functions of
the second ceombining synch command.

Having completed said controlled functions,
automatically SPAM-contreller, 205C, prepares to receive the
next instance of SPAM message information. Automatically,
SPaM-controller, 205C, determines that the information at
said SPAM-header-@205 register memory does not match said
cause-retenticon-of-exec information that is "01"; causes all
apparatus of SPAM-controller, 205C, to delete from memory all
information of said transferred binary information; and
commences waiting to receive the binary infermation of a
subsequent SPAM header.

In the foregeing fashion and as described in "one
Combined Medium" above, said transferred information of the
second combining synch command causes microcomputer, 205, to
combine the programming of Fig. 1A and of Fig. 1B and
transmit said combined programming to moniter, 202M, where
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Fig. 1C is displayed.

CPERATING S. P. SYSTEMS ... EXAMPLE #1 (THIRD MESSAGE)

Subsequently, the embedded information of the third
message, which conveys the third combining synch command, is
transferred from divider, 4, to decoder, 203.

In the same fashion that applied to the first and
second messages, receiving said embedded information causes
decoder, 203, automatically to detect, check, correct as
necessary, convert said information into binary information
of said third message; to process and transfer said binary
information at the EOFS wvalve of controller, 39; and then to
process the header and execution segment information in said
binary information at contreoller, 39.

Receijving said header and execution segment
information causes controller, 39, to determine that said
message is addressed to URS micrecomputers, 205, and to
transfer said nessage accordingly. Receiving the first H
converted bits of said binary informaticn from said valve
causes controller, 39, to select and record said H bits {the
"10" header of the third combining synch command which
designates a SPAM command with only an execution segment) at
said SPAM-header register memory then determine that the
infermation at said SPAM-header memory does not match said
111" infermation. Not resulting in a match causes '
controller, 3%, to process the next X received bits as the
execution segment of a SPAM command. Receiving the next X
bits of said binary informaticon from said valve causes
controller, 39, to select and record said next X bits (the
execution segment of the third combining synch command) at
said SPAM-exec register memory, compare the information at
salid SPAM-exec memory to said controlled-=-function-invoking
information, determine that said information at memory
matches particular preprogrammed this-message-addressed-to-
205 information that invokes the aferementioned transfer-to-
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205 instructions, and execute said instructions.
Automatically controller, 39, activates the output port that
outputs to SPAM-controller, 205C; compares said information
at SPAM-header memory to said header-identification
information; and determines that said information at memory
matches particular "10" information. Said match causes
controller, 39, automatically to execute particular
preprogrammed transfer-a-l0-header-message instructions.

A "10" header distinguishes a message that is
constituted only of first priority segments. At any given
time, any given instance of "10" header message command
information is of one censtant binary length--the
aforementioned header+exec constant length. (Hereinafter,
said length is called "H+X" and is the sum of H plus X.) No
length token information is processed, kbut it may ke
necessary to execute the aforementioned assess-padding-bit
instructions to determine whether a full signal word of
padding feollows the last signal word in which command
information occurs.

Said transfer—a-l0-header-message instructions
transfer a "10% header message by executing many of the
preprogrammed instructions executed by the afeorementioned
transfer-a-00-header-message instructions that controlled the
transferring of the "00" header second message ¢f example #1.

Because length token information is not precessed,
said transfer-a-l0-header-message instructions do not cause
execution of said process-length-token instructions.

Because each instance of "10" header message command
informatien is of said one constant binary length, H+X, said
transfer-a-10-header-message instructions do not‘cause
execution of said determine—command-information-wofd-length
instructions. Instead, said transfer-a-l0-header-message
instructions include particular preprogrammed l0-header-word-
length infermation that is described more fully below.

Just as with "0O" header messages, the the possibility
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can exist that a full signal word of padding bits may follow
the last signal word of cemmand information of a "10" header
message. If H+X bits of binary information fill a whole
number of signal words plus a decimal fraction, the last
signal word of command information of any given instance of a
#10" header message is not completely filled by command
information bits. Padding bits that are MOVE bits £ill out
said word, and ne possibility exists that a full werd of
padding bits follows said word. But if H+X bits fill a whole
number of signal words exactly, the last signal word of
command information is completely filled by command
information bits. Said word may contain ne MOVE bit
information, and a full signal word of padding bits may
follow said word.

Because each instance of "10" header message command
information is of said one length, said transfer-a-l0-header-
nessage instructions do not cause execution of said evaluate-
end-condition instructions to determine whether said '
possibility exists, Instead, said transfer-a-l0-header-
message instructions include particular preprogrammed 10-
header~end-conditien information. At those times when H+X
bits of binary information £ill a whole number of signal
words exactly, said information is the binary value of zero.
At all other times, said information i1s the binary value of
one.

Likewise, because each instance cof "10" header message
command information is of said one length, said transfer-a-
10-header-message instructions do not cause execution of said
calculate-number-of-words-to-transfer instructions. Instead,
at any given time said lo-header-weord-length information is
prepregrammed number information that applies to every
instance of "10" header message information. At those times
when H+X bits of binary information £ill an integer numker of
signal words exactly and a full signal word of padding bits
may follow the last signal word in which command information
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occurs, said 1l0-header-word-length information is, itself,
and integer that equals said integer number minus one. 1In
the preferred embodiment where signal words are eight-bit
bytes said l0-header-word-length infermaticn equals

( HtX / 8 ) - 1. At those times when H+X kits of binary
information do not fill a whole number of signal words
exactly and the guotient of H+X divided by the number of bits
in a signal word is a whole number plus a decimal fraction,
said 10-header-word-length information equals the smallest
integer larger than said quotient.

The first set of preprogrammed instructions that said
transfer-a-~10-header-message instructions and said transfer-
a-00-header-message instructions have in commen are said
commence-transfer instructions. But bhefore said transfer-a-
10-header-message instructions can execute sald commence-
transfer instructions, said 10-header-word-length information
and said 1l0-header-end-condition information must be at
particular locations. Accordingly, when executed said
transfer—-a—-l0-header-message instructions cause controller,
39, to place information of said l10-header-word-length
information at the atorementicned particular working register
memory and information of said 10-header-end-condition f
information at the aforementioned SPaM-Flag-working register
memory.

Next said transfer-a-l0-header-message instructions
cause controller, 39, to execute said commence-transfer
instructions. Said instructions cause controller, 39, to
transfer a particular number of signal words of said command
information, starting‘with the signal word in which the first
of said first H bits occurs and transferring said information
in its order after conversion, signal word by signél word.
Said number is the numeric value of the integer information
at said working memory.

Finally, said transfer-a-l0-header-message
instructions cause controller, 39, to execute said evaluate-
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padding-bits-? instructions that cause centreller, 39, to
compare the information at said SPAM-Flag-working memory to
said continue-? information that is “o".

Not resulting in a match means that the last signal
word in which command information occurs contains at least
one MOVE bit of padding and that said l0-header-word-length
information is the length of every instance of a "10" header
nessage. Accordingly, not resulting in a match causes
contreoller, 39, to end execution of said transfer-a-10-
header-message instructions.

Oon the other hand, resulting in a match means that
controller, 39, has transferred all but the last signal word
of command information, and said word must be evaluated to
ascertain whether it contains MOVE bit information.
hccordingly, resulting in a match causes controller, 39, to
execute said assess-padding-bit instructicons. Said
instructions cause controller, 29, to compare said last word
to said end-?-EOFS-WORD information. If no match results,
said word is the last word of said message. Otherwise, one
full signal word of padding bits follows said word and ends
said message. Accordingly, not resulting in a match causes
contreller, 39, to transfer just said last signal word, but
resulting in a match causes contreller, 3%, to transfer said
last signal word then the signal word, in said binary
information, that is immediately after said signal word. 1In
so doing, controller, 39, transfers the complete binary
information of the message of the instance of header
information at said SPAM-header memory and completes said
transfer—-a-l0-header-message instructiens.

The case of the "10" message of Fig. 2J illustrates
the operation of said transfer-a-l0-header-message
instructions. As with the "00" messages of Fig. 2H and Fig.
2K, signal words are eight-bit bytes, H equals two, and X
equals six. Hence, H+X eguals eight. Accerdingly,
contrecller, 39, is preprogrammed with l0-header-word-length
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information that is integer information of ( 8 / 8 ) - 1.
More precisely, said l0-header-word-length information is
integer informaticn of zero. And because H+X bits of binary
information fill a whole number of signal words exactly,
controller, 39, is preprogrammed with 10-header-end-condition
information that is the binary value of zero.

Like Fig. 2K, Fig. 2J shows a message that contains
command information that fills a whole number of signal words
exactly. The command information of said message fills one
byte, and said byte is the last byte of said command
information. As Fig. 2J shows, said last byte contains MOVE
bit information. Accordingly said last byte is not followed
by one full byte of padding bits. The one byte of said
message is the last byte of said command information and the
last byte of said message.

Said transfer-a-l0-header-message instructions cause
the message of Fig. 2J, to be processed in the following
fashion.

Executing said instructions causes controller, 39, to
place information of said l0-header-word-length information
at said particular working register memory and information of
said l10-header-end-condition information at said SPAM-Flag-
working register memory. (After said l0=header-end-condition
information is placed at said SPAM-Flag-working memory, the
information at said memory may be "O0" or "00000000".)

Next said commence-transfer instructions cause
controller, 39, to transfer zero (0) eight-bit bytes (which
zerc (0) is the numeric value of the integer information at
said working memory) of binary information. (In other words,
controller, 39, transfers no information.) In so doing,
controller, 39, transfers all but the last byte of command
information. The one byte of said message, which is said
last byte, remains untransferred.

Then said evaluate-padding-bits-? instructions cause
controller, 3%, to determine that the zero information at
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sald SPAM-Flag=-working memory matches said continue-?
information that is "0". Resulting in a match causes
controller, 39, to execute said assess-padding-bit
instructions. Said instructions cause controller, 39, to
compare said last byte to said end-?-EOFS-WORD information.
Because the one byte of the message of Fig. 2J contains MOVE
bit information, no match results. Not resulting in a match
means that said one byte is the last byte of said message.
Automatically, not resulting in a match causes contreller,
39, to transfer one byte of binary informaticn which byte is
said one byte. Then said instructions cause controller, 39,
to complete said transfer-a-l0-header-message instructions.
In this fashion, said traqsfer-a-lo—headér—message

instructions cause controller, 39, to transfer the message of

Fig. 2J to the addressed apparatus of said message.

In applicable fashions of said transfer-a-li0-header-
message instructions, controllér, 39, transfers to SPAM-
controller, 205C, the complete binary informatien of the
message that contains the third combining synch command.

When contreoller, 39, completes said transfer-a-10-
header-message instructions, automatically contreoller, 39,
prepares all apparatus of decoder, 203, to. receive a next
SPAM message. Controlley, 39, deactivates all output ports:
determines that the information at said SPAM-header register
memory deoes not match said cause-retention-ocf-exec
information that is "01"; causes all apparatus of decoder,
203, to delete from memory all information of said binary
information; then commences to wait for the binary
information of a subsequent SPAM header.

At SPAM-controller, 205C, (and at the SPAM-
centrollers, 205C, at other URS micreocomputers, 205),
receiving the transferred binary information of said third
message causes all apparatus automatically to preocess the
information of said message.in their preprogrammed fashions.

Autematically the EOFS valve of SPAM-controller, 205C,
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processes said information and transfers said information,
signal word by signal word.

Receiving the header and execution segment of said
third message causes SPAM~controller, 265C, to identify and
execute the controlled function or functiens that said
message instructs URS microcomputers, 205, to perform.
Receiving the first H converted bits of said transferred
binary information from said valve causes SPAM-controller,
205C, to select and record said H bits at said SPAM-header-
@205 register memory; determine that the information at said
memory does hot match said ll-header-invoking information;
then process the next X received bits of said binary
information as the execution segment of a SPAM command.
Receiving said next X bits causes SPAM-controller, 205C, to
select and record said X bits at said SPAM-exec-2205 register
memory; compare the information at said memory with said
controlled-function-invoking-@205 information; determine that
said information at memory matches particular ¢ease-overlay
information that causes SPAM-controller, 205C, to execute
particular preprogranmed cease-overlaying-at-205
instructions; and execute salid instructions.

Said instructions cause SPAM-controller, 205C, to
execute YGRAPHICS OFF" at said PC-MicroKey System then
transmit a particular clear-and-continue instruction to the
CPU of microcomputer, 205, the function of which instruction
is described more fully below. In so doing, SPAM-controller,
205C, completes said cease-overlaying-at-205 instructions.

(Because said cease-overlaying-at-205 instructions are
executed only by SPAM commands with "10" headers, comparing
infermation at said SPAM~header-@205 memory with header-
identification-2205 information is unnecessary.)

Having completed the controlled functions of said
second message, automatically SPAM-controller, 205C, prepares
to receive the next instance of SPAM message information.
Automatically, SPAM-controller, 205C, determines that the
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In the foregoing fashion and as described in "Cne
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third combining synch command causes microcomputer, 205, to
cease combining the programming of Fig. 1A and of Fig. 1B and
commence transmitting to monitor, 202M, only the composite
video programming received from divider, 4, {which causes
monitor, 202M, to commence displaying only said video
programming) and to continue processing in a predetermined
fashion (which fashion may be determined by the

aforementioned program instruction set}.

OPERATING S. P. SYSTEMS ... EXAMPLE #1 (A FOURTH MESSAGE)

The "One Combined Medium! example does not inc¢lude an
instance of a SPAM message with a "11" header, but decoder,
203, is preprogrammed to process such messages.

A fourth message of example #1 illustrates the
processing of a "11" header messagea.

Immediately after transmitting the third message of
examﬁle #1, the progfam originating studio of the "Wall
Street Week" program embeds and transmits a fourth message.
Said message consists of an "11" header followed immediately
by an information segment containing a second program
instruction set., More precisely, the first two bits of the
first signal word of said message are said "11" header, and
the remaining bits of said signal word are padding bits. The
first signal word of said information segment is the signal
word immediately after said first word. And immediately
after the last signal word of said segment, an end of file
signal is transmitted that ends said message.
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Subseguently, the embedded information of said fourth
message is transferred from divider, 4, to decoder, 203,

Receiving the embedded information of said message
causes decoder, 203, automatically to detect, check, correct
as necessary, and convert said information into binary
informatien of said fourth message; to process and transfer
said binary information at the EOFS wvalve of contreoller, 39;
then to process the header in said binary information.

Receliving said header causes contreller, 3%, to
determine that said message is addressed to URS
micreocomputers, 205, and te transfer said message
accordingly. Receiving the first H converted bits of said
binary information from said valve causes contreller, 39, to
select and record said H bits (said "11'" header) at said
SPAM-header register memery then determine that the
information at sajid SPAM-header memory matches said 11-
header-invoking informatien that is "11". Said match causes
controller, 3%, to execute particular preprogrammed process-
ll-header-message instructions.

Said instructions cause contreoller, 39, to execute
contrelled functions as if the information at said SPAM-last-
Ol-header-exec register memory were the execution segment
information of said "11" header message. Automatically, said
instructions cause controller, 39, to compare the information
at said SPAM-last-Ol-header-exec memory (which information is
the execution segment of the first combining synch command}
with said contreolled-function-inveoking information.
Automatically, centroller, 39, determines that said
information at memory matches particular preprogrammed this-
message-addressed-to-205 information that invokes the
aforementioned transfer-to-205 instructions. Automatically
controller, 39, executes said instructions; activates the
cutput port that outputs to SPAM-ceontreller, 205C; and
determines that said information at SPAM-header memory
matches particular "11" infermation. Said match causes
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controller, 39, autcmatically to execute said transfer-a-01-
or-a-li-header-message instructions.

An "11" header distinguishes a message that contains
lowest priority information. Just like an "01'" header
message, each instance of a message with a "11" header ends
with an end of file signal. Accordingly, said instructions
cause controller, 39, to transfer said fourth message in
precisely the same fashion that applied to the transfer of
the first message of example #l. Automatically controller,
39, commences transferring the binary information of said
fourth message, starting with said first H bits, and
continues so transferring, as said binary information is
outputted by said ECFS walve, until said wvalve detects the
end of file signal of said message and causes EOFS-signal-
detected information to be inputted to the CPU of controller,
39.

In due course and in precisely the fashion of the
first message of example #1, said valve detects the eleven
EOFS WORDs of said end of file signal and causes transmission
of said EOFS~signal-detected information to controller, 39,
which causes controller, 39, to transmit said transmit-and-
wait instruction to said valve. Said instruction causes said
valve to perform all the functions caused by the
corresponding instructien of said first message, including
transferring one complete end of file signal (which
information is automatically transferred to SPAM-controller,
205C), In this fashion, controller, 39, transfers the
complete information of said fourth message to the addressed
apparatus of sald message--the SPAM-controller, 205C.

Having transferred the binary information of said
fourth message, controller, 39, prepares all apparatus of
decoder, 203, to receive the next instance of SPAM message
information in precisely the fashion of said first message
with one exception. Unlike said first message which had an
"0l" header and contained a command with an execution
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segment, said fourth message has an "11" header and contains
no execution segment information. Accordingly, receiving
said fourth message does not cause controller, 39, to record
informatien at said SPAM-last-0l-header-exec memory. When
controller, 39, compares the information at said SPAM-header
register memory to said cause-retention-of-exec information
that is "01", ne match results. The information that was at
said memory when said message was received--specifically, the
execution segment of the first message--remains at said
memory.

(If no information were to exist at said sPAM-last-01-
header-exec memory when information at said memory is
compared with said contrelled-function~invoking information,
controller, 39, would detect the absence of said information
in a predetermined fashion and, in the fashion described
above in the description of the first message, would cause
all apparatus of decoder, 203, to discard all messagde
information until an end of file signal were received and
discarded then would process the first H converted bits of
the next received binary information as a subsequent SPAM
header.)

At SPAM-controller, 205¢C, (and at SPAM-controllers,
205¢, of URS microcomputers, 205) receiving the transferred
binary information of said fourth message causes all
apparatus automatically to process the information of said
message in the preprogrammed fashions of said apparatus.

Automatically the EOFS valve of SPAM-controller, 205C,
processes and transfers said information until an end of file
signal is detected.

Receiving the header of said fourth message causes
SPAM-controller, 205C, to determine the controlled function
or functions that said message instructs URS microcomputers,
205, to perform and to execute the instructions of said
functions. Receiving the first H bits of sald transferred

binary information from said valve causes SPAM-contreller,
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205C, to select and record said first H bits {said "iin
header) at said SPAM-header-@205 register memory then
determine that said information at SPAM-header-@205 memory
matches said ll-header-invoking-@205 information that is
®11v., Said match causes SPAM-contrecller, 205C, to execute
particular preprogrammed process—l1-header-messagé—@205
instructions.

Said instructions cause SPAM-contreoller, 205C, to
execute controlled functions as if the informatien at said
SPAM-last-0l-header-exec~@205 register memory (which
information is the execution segment of the first combining
synch command) were the executien segment information of said
"11% header message. Automatically, said instructions cause
SPAM-controller, 205C, to compare the information at said
memory with said centrelled-functieon-invoking information-
@205. A match results with said execute-load-run-and-code
information, causing SPaM-centroller, 205C, automatically te
execute said load-run-and-code instructions. As with said
first message, said instructions contreol the leoading, at the
main RAM of microcomputer, 205, and running of the
information segment information that follows said H bits,
which information is said second program instruction set.

To locate, in said transferred binary information, the
first bit of said information, said instructions cause SPAM-
controller, 205C, to compare the information at said SPAM-
header-@205 memory with said header-identification-@205°
information and determine that said informaticn at memory
matches particular Y11" informatien. In other words, to
locate said bit, SPAM-controller, 205C, must process only the
information associated with an "11" header. Accerdingly,
said match causes SPAM-controller, 205C, automatically to
execute particular preprogrammed prepare~to-lcad-ll-header-
message instructions.

at any given time, each instance of header information
is of one constant binary length--H bits--that either does or
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does not fill a whole number of signal words exactly. If H
bits do not, the last signal word of any given instance of a
"11" header message header is not completely filled with
header information, and padding bits that are MOVE bits f£fill
out said signal word., But if H bits do f£ill a whole number
of signal words exactly, the last signal word in which header
information may contain no MOVE bit information, in which
case one full word of padding bits fellows said signal word
and precedes the first information segment signal word of
said message. '

To locate said first bit, said prepare-teo-load-11-
header-message instructions include particular preprogrammed
ll-header-word-length information and particular
preprogrammed il-header-end-condition information. At those
times when H bits of binary information fill a whole number
of signal words exactly, said ll-header-word-length
information is the largest integer that is less than said
whole number, and said end-condition informatien is the
binary value of zero. At those times when H bits do not fill
a whole number of signal words exactly, said ll-header-word-
length information is the smallest integer larger than the
number of signal words that said H bits do £ill, and said
header-end-condition information is the binary value of ocne.

When executed, said prepare-to-load-ll-header—-message
instructions cause SPAM-controller, 205C, to place ‘
information of said ll-header-word-length at particular
first-working-@205 register memory then compare said 11-
header-end-condition information to particular preprogrammed
information that is "o".

Not resulting in a match means that the last signal
word in which header information occurs contains at least one
MOVE bit of padding and that said ll-header-word-length
information is the length of every instance of a "11" header
information. Accordingly, not resulting in a match causes
SPAM-controller, 205C, to execute of particular preprogrammed
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commence-loading-ll-header-message instructions.

on the cther hand, resulting in a match means that
the last signal word of header information must be evaluated
to ascertain whether it centains MOVE bit information.
Accordingly, resulting in a match causes SPAM-controller,
205C, starting with the first signal word of said transferred
binary infermation, to skip a number of signal words of said
infeormation, which number is the number of the integer
information at said first-working-@205 memory. In so doing,
SPAM-controller, 205C, skips every signal word of header
information but said last word. Then, automatically, said
instructions cause SPAM=-controller, 205C, to compare said
last word to said particular preprogrammed EQFS-WORD
information. If no match results, said word is the last word
of said message. Otherwise, one full signal word of padding
bits folleows said word and ends said message. Accordingly,
not resulting in a match causes SPAM-contreoller, 205C, to add
binary infermaticn of cne to said integer infeormatien at said

- first-working-@205 memory, but resulting in a match causes
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SPAM-controller, 205¢C, to add binary informatien of two to
said integer information at said first-working-@205 memeory.
Then, automatically, SPAM-contreller, 205C, executes said
commence~loading-li-header-message instructions,

When executed, said commence-lcading-ll-header-message
instructions cause SPAM-controller, 205C, starting with the
first signal word of said transferred binary information, to
skip a number of signal words, which number is the number of
the integer information at said first-working-€205 memory.

In so doing, SPAM-controller, 205C, skips every signal word
of header information. Then said instructions instruct SPAM-
controller, 205C, to commence loading information at the main
RAM of microcomputer, 205, starting with the first signal
word after the last skipped signal word, and cause SPAM-
contreller, 205C, to commence executing said lcad-run-and-
code instructions at a particular instruction.
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Starting at said instruction, said lead-run-and-cede
instructions cause SPAM-controller, 205C, to instruct
micreocomputer, 205, to commence receiving information from
SPAM~contreller, 205C, and loading said information at
particular main RAM, in a fashion well known in the art.

Thereafter, salid instructions cause SPAM-contreller,
205C, to process said fourth message in precisely the same
fashion that applied to the first message of example #1.

Said leoad-run-and-code instructions cause SPAM-
controller, 205C, to commence transferring information to
microcomputer, 205, beginning with said first signal word,
and transfer the remaining signal words of said transferred
binary information, signal word by signal word, until said
valve detects the end of file signal of sald message and
causes EOFS-signal-detected information to be inputted to the
CPU of SPAM-controller, 205C. As microcomputer, 205,
receives said information, it loads sald information at

particular main RAM.

In due course, said valve transfers the last signal
word of the information segment of said fourth message, which
is the last signal word of said pregram instruction set,
which causes SPAM-controller, 205C, to transfer said word to
microcomputer, 205, and microcomputer, 205, to lcad said word
at said RAM.

In this fashion, receiving the information of said
fourth message causes the apparatus of the subscriber station
of Fig. 3 to load said program instruction set at the main
RAM of microcomputer, 205, (and other stations to load said
set at other main RAMs).

Then, in precisely the fashion of the first message of
exanple #1, said valve detects the eleven EOFS WORDs of said
end of file signal and causes transmission of said EQFS-
signal-detected information to SPAM-controller, 205C which
causes SPAM-controller, 205C, to cause microcomputer, 205, to
cease leoading information at said RAM and execute the
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information so loaded as the machine executable code of one
job. Continuing in said fashion, SPAM-controller, 205C,
transmits said discard-and-wait instructien teo said valve
which causes said valve te set the information at said EOFS
WORD Counter to "00000000" and to process no next inputted
information until a contreol instructien is received from
SPAM-controller, 205C.

Then the code portion of said said lecad-run-and-cede
instructions cause SPAM-controller, 205C, to operate in a
fashion that differs from the fashion of said first message.
The instructions of saild portion cause SPAM-controller, 205C,
to compare the information at said SPAM-header memory to said
load~run~and~code information that is "01". Neo match results
because the header of said fourth message is "11" (which
means that said message contains no meter-monitor
information). Not resulting in a match causes SPAM~
contreller, 205C, automatically to skip the remaining
instructions of said code portion and complete said load-run-
and-code instructions without placing any program unit field
information at said SPAM-first-precondition register memory.
Accordingly, the program unit information of said "wall
Street Week" program that was caused to be placed at said
SPAM-first-precondition memory by the first combining synch
command remwains at said memory.

Having processed the binary information of said fourth
message, SPAM-controller, 205C, prepares all apparatus of
decoder, 203, to receive the next instance of SPAM message
information in precisely the fashion of said first message
with one exception. Receiving said fourth message does not
cause SPAM-controller, 205C, to record information at said
SPAM-last-0l-header-exec memery-€205. When SPAM-controller,
205C, compares the information at said SPAM-header-@205
nemory to said cause-retention-of-exec-@205 information that
is "01%, no match results. The information that was at said
memory when said message was received--specifically, the
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execution segment of the first message--remains at said
memory.

In this fashion, the subscriber station of Fig. 3
processes a nessade with an "11" header.

"OPERATING SIGNAL PROCESSOR SY¥STEMS ... EXAMPLE {2

In example #2, the first and third messages of the
"Wall Street Week" combining are transmitted just as in
example #1, but the second message is partially encrypted.

The second message conveys the second combining synch
command. In example #2, before said message is embedded at
the pregram originating studio and transmitted, the execution
segment of said command and all of the meter-monitor segment
except for the length-token are encrypted, using standard
encryption technigues, well known in the art, that encrypt
binary information without altering the number of bkits in
said information. Partially encrypting the secend message in
this fashion leaves the cadence information of said message
unencrypted. In other words, the "00" header, the length-
token, and any padding bits added at the end of said message
remain unencrypted. Said message is only partially encrypted
in order to enable subscriber stations that lack capacity to
decrypt said message to process the cadence information of
said message accurately.

In example #2, the encryption of said execution
segment is done in such a fashion that, after encryption,
said segment is identical to a particular execution segnment
that addresses URS signal processors, 200, and instructs said
Processors, 200, to use a particular decryption key J and
decrypt the message in which said segment occurs.

Because sald message is encrypted, its meter-monitor
segment contains a sixth field, a meter instruction field.
Accordingly, the length of the second message, the number of
bits in its meter-monitor segment and the numeric value of
MMS-1 is greater in example #2 than in example #1.
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As described above in "One Combined Medium," before
any messages of the "Wall Street Week" programming are
transmitted, control invoking instructicns are embedded at
said program originating studioc and transmitted to all
subscriber stations. Among said instructions are particular
ones that command URS microcomputers, 205, to set their PC-
MicroKey Model 1300 Systems to the "Graphics Off" mede.
Thus, at the cutset of example #2, all PC-MicroKey 13005 are
in the "Graphics Off" mode, and no micrecomputer, 205, is
transnitting comkined information of video RAM and received
composite video to its associated moniter, 202M. As will be
seen, this fact has particular relevance in example #2.

In example #2, the first message of the "Wall Street
Week" program is transmitted precisely as in the example #1
and causes precisely the same activity at subscriber
stations. At each station, a microcomputer, 205, enters
appropriate Fig. 1A image information at particular video
RAM. _

When decoder, 203, receives the embedded information
of the second message of example #2, decoder, 203, processes
and transfers said information in the same fashion that
applied to the second message of example #1 with three

~exceptions.
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35

First, controller, 39, determines that the second
message of example #2 is addressed to URS signal processors,
200, rather than URS microcomputers, 205, and transfers the

binary informaticn of said message accordingly. When

controller, 39, compares the information at SPAM-exec memory,

which is the encrypted execution segment information ©f the
second message of example #2, with contrelled-functicn-
invoking information, said information at memory does not
match the this—-message-addressed-to-205 information matched
in example #1. Rather said infeoermation at memery matches
particular preprogrammed this-message-addressed-to-200
information that invcockes preprogrammed transfer-to-200
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instructions. <Controller, 39, executes said instructions,
and rather than activating the output port that outputs to
SPAM-contreller, 205C, said instructions cause contreller,
39, to activate the output port that ocutputs to
buffer/comparator, 8, of signal processcr, 200.

Then, subsequently, when said process-length-token
instructions cause controller, 39, to compare the information
at SPAM-length-info memory, which is the length-token
information of said second message of example #2, to
token-comparison infeormation, said information at memory does
not match the X-token information matched by the length-token
of the second message of example #1. Rather, said
information at memory matches particular preprogrammed Y-
token information associated with particular preprogrammed
y-bits infermation whose numeric value is the MMS-L of the
second message of example #2. Said match causes controller,
39, automatically to select said y-bits information and place

'said information at said SPAM-length-info memory. Thus
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controller, 39, processes a value of MMS-L that is different
from the value processed in example #1. .

Finally, because the second message of example #2
is longer than the second message of example #1 and the MMS-L
of example #2 is greater than the MMS-L of example #1, when
sald transfer-a-00-header-message instructions control the
transfer of the the second message of example #2 to signal
processor, 200, said instructions transfer a longer message.

In all other respects, contreoller, 39 processes and
transfers the second message of example #2 just as it
processed and transferred the second message of example #1.
And when the transfer of the second message of example #2 is
complete, controller, 39, automatically deactivates all
output ports, deletes all received information of said
message from memory, and commences walting for the binary
infermaticn of a subseguent SPAM header.

Receiving the binary signal information of said second
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message causes buffer/comparator, 8, automatically to execute
a decryption sequence at signal processor, 200, that is fully
automatic and for which all apparatus are preprogrammed.

Receliving said information causes buffer/comparator,
8, first, to place said information at a particular received
signal location at buffer/comparator, 8, then to compare a
particular portion the first X bits immediately after the
first H bits of said binary information ({(which X bits are the
executions segment of said message) to particular
preprogrammed comparison information in its auteomatic
comparing fashion. (Buffer/comparator, 8, is preprogrammed
with information that identifies said portion.) A match
results with particular comparison information that is the
bit image of particular SPAM execution segment information
that instructs URS signal processors, 200, to decrypt. Said
match causes buffer/comparateor, 8, to transfer to controller,
20, particular decrypt-this-message information that includes
the memory position of the first bit location of said
particular received signal location and information of the
header and execution segment in said binary signal
information. Receiving said information causes controller,
20, to compare the information of said execution segment to
particular preprogrammed controlled-function=-invoking=@200
information and determine a match with particular decrypt-
with-key-J information that instructs contreoller, 20, to
decrypt the received binary signal information with
decryption key J.

(At subscriber stations whose URS signal processors,
200, are not preprogrammed with information of said key J,
the information of said execution segment fails to match any
controlled-function-invoking-g200 information. Said failures
to match cause the controllers, 20, of =aid stations
automatically to discard all information transferred by the
buffer/comparators, 8; to cause said buffer/comparators, 8,
to discard all received information of =said second message;
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and to cause said controllers, 20, and said
buffer/comparators, 8, to commence processing in the
conventional fashion.)

(It is to facilitate SPAM processing at said statiens
that are not preprogrammed with necessary decryption key
information that the cadence information of an otherwise
encrypted SPAM message must remain unencrypted. Were either
the header or length-token or any padding bits of said second
message encrypted, the decoders, 203, and signal processors,
200, of sald stations could process the information of the
execution segment correctly but would be unable to leocate the
last bit of said seceond message and the header of the
following message. Effective SPAM processing would cease and
not resume until the apparatus at said stations detected an
unencrypted end of file signal. Until that time, converted
binary information could continue to invoke processing at
said stations but said preocessing would be haphazard and
almost certainly undesirable.)

Because the subscriber station of Fig. 3 is
preprogrammed with all information needed to decrypt said
second message, the aforementioned match with said decrypt-
with—key;J information causes contreoller, 20, to execute
particular preprogrammed decrypt-with-J instructions. Among
said preprogrammed instructions is key information of J, and
said instructions cause contreocller, 20, automatically to
select and transfer said key information to decrypter, 10.

Decryptor, 10, receives said key information and
automatically commences using it as its key for decryptiocn.

Then said decrypt-with-J instructions cause
controller, 20, to activate the output capacity of
buffer/comparator, 8, that outputs to decryptor, 1l0; to
compare said information of the header transferred
from buffer/comparator, é, to particular preprogrammed
header-identification-@200 information; and te determine that
said information of the header matches particular "00" header
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information. Said match causes controller, 20, automatically
to invoke particular preprogrammed decrypt-a-00-header-
message instructions.

Controller, 20, is preprogrammed with information of
H, X, L, and H+X; with process-length-token, determine-
command-information-word-length, evaluate-end-condition,
calculate-number-cof-words-to-transfer, evaluate-padding-
bits=-? instructicns; and with token-comparison, W-tcoken, X-
token, Y-token, w-bits, x-bits, and y-bits information.
Using preprogrammed information and instructions as regquired,
said decrypt-a-00-header-message instructions transfer the
received binary informaticon of said second message from
buffer/comparator, 8, to decryptor, 10, in the same fashicn
that the aforementicned transfer-a-00-header-message
instructions contreolled the transfer of the information of
said message from contreller, 39, to buffer/compafator, 8.

Under contreol of said decrypt-a-00-header-message
instructions, said process-length-token instructions cause
controller, 20, to select the L bits of said binary signal
information that begin at the first bit location that is H+X
bit locations following the memory position of the first bit
locaticon of said particular received signal location at
buffer/comparator, 8. Said L bits are the length token of
said second message. Automatically controller,'zo, compares
the information of said L bits to tokKen-comparison
information and determines a match with preprogrammed Y-tcken
infermation. Said match causes controller, 20, automatically
to select y-bits informatibn and process said infeormation as
the numeric value of MMS-L. Next said determine-command-
information-word-length instructions cause controller, 20, to
determine the number of signal words in the command
information of said second message by adding H+X+L to said y-
bits information of MMS-L and dividing the resulting sum by
the number of bits in cone signal word. Then said evaluate-
end-conditien instructions cause ceontreller, 20, to place a
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"o" at particular SPAM-Flag-@20 register memory if said
command information fills a whole number of signal words
exactly and "1" at said memory if it does not. And said
calculate-number-of-words-to-transfer instructions cause
controller, 20, to determine a particular number of signal
words to transfer and place information of said number at
particular working-@20 register memory.

Then said decrypt-a-00-header=-message instructicns
cause controller, 20, to transmit to controller, 12, a
particular transfer-decrypted-message instruction and
particular decryption mark information of key J that
identifies J as the decryption key.

Receiving said instruction and information causes
controller, 12, to execute particular preprogrammed transfer-
and-meter instructions then record said mark of Xey J at
particular decryption-mark-£12 register menory.

Next said decrypt-a=-00-header—-message instructions
cause contreller, 20, to cause buffer/comparater, 8, to
transfer to decryptor, 10, a qguantity of signal words of said
binary information of the second message which quantity is
the number at said working-@20 register memory.

Buffer/comparator, 8, responds by transferring to
decryptor, 10, binary information that begins at the first
bit at said particular received signal location and transfers
said infermation, signal word by signal word, until it has
transferred said quantity of signal words.

Decryptor, 10, commences receiving said information,
decrypting it using said key J information and transferring
it to controller, 12, as gquickly as contreoller, 12, accepts
it. The process of decryption proceeds in a particular
fashion. Said decrypt-a-00-header-message instructions cause
contrecller, 20, to cause decryptor, 10, to transfer the first
H bits without decrypting or altering said bits in any
fashion, to decrypt and transfer the next X bits, to transfer
the next L bits without decrypting or altering said bits, to
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decrypt and transfer the next MMS-L bits, and finally, to
transfer any bits remaining after the last of said MMS-L bits
without decrypting or altering said bits. In this fashion,
the cadence information in said message, which is not
encrypted, is transferred by decryptor, 10, tec controller,
12, without alteraticn.

Under control of said transfer-and-meter instructions,
controller, 12, commences receiving decrypted information of
the second message from decryptor, 10. Having been
decrypted, said information is identical teo the binary
information of the second message of example #1 (except that
the meter-monitor information contains the aforementioned
meter instruction information that is net in example #1 and
the length token information of the meter-monitor format
field reflects the presence of said instruction informaticn).

Automatically contrecller, 12, processes said
information of the second message of example #2 as a SPAM
comnand. Receiving the header and execution segment causes
controller, 12, to determine that said message is addressed
to URS microcomputers, 205, and to transfer said message
accordingly. Automatically, controller, 12, selects the
first H converted bits and records sald bits at particular
SPAM-header-@12 register memory then selects the next X bits
and records said bits at particular SPAM-exec-@12 register

‘memory. Then, automatically, by comparing the information at

said SPAM-exec memory with preprogrammed controlled-function-
invoking-@12 informatiocn, controcller, 12, determines that
sajid information at memcry matches preprogrammed transfer-
this~message-to~205-812 information. Auvtomatically,
controller, 12, executes preprogrammed transfer-to-205-@12
instructions: activates the output port that outputs to SPAM-
contreoller, 205C:; then commences transferring information of
said decrypted information of the second message under
control of said transfer-and-meter instructions commencing
with the first of said H bits and transferring informatiocn,
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signal word by signal word, in the order in which it is
received from decryptor, 10. In addition, controller, 12, is
preprogrammed with all instructions and information necessary
for processing the length-token and determining the length of
the meter-monitor segment of said second message, does so0,
and records at particular SPAM~meter register memory the
first L plus MMS-L bits of said decrypted information
immediately after the last of said X bits which is the
information of the meter-monitor segment of said message.

When buffer/comparatoer, 9, completes transferring to
decryptor, 10, the guantity of signal words that is the
number at said working=-@20 register memory, said decrypt-a-
00-header-message instructions cause contreller, 20, to
execute said evaluate-padding-bits-? instructions, determine
which signal word is the last word of the second message of
example #2, and ensure that said word is transferred to
decryptor, 10. Following the transfer of said word,
contreller, 20, causes decryptor, 10, to transmit particular
decryption-complete information to controller, 20, when
decryptor, 10, completes the transfer te controller, 12, of
said word following its decryption.

Receiving said word at contreoller, 12, causes
controller, 12, to transfer said word to SPAM-contreller,
205C, and in so doing, complete the transfer of the decrypted
information of said second message.

At microcomputer, 205, (and at the URS microcomputers,
205, at other stations where the second message of example #2
is decrypted) in the fashion described in example #1, said
information, which is the unencrypted binary informatioen of
the second combining synch command, executes "GRAPHICS ON'
causing microcomputer, 205, to combine the preogramming of
Fig. 1A and of Fig. 1B and transmit said combined programming
to meonitor, 202M, where Fig. 1C is displayed.

(Meanwhile, no second combining synch command reaches
the URS micreocomputers, 203, at those subscriber stations
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whose URS signal processors, 200, are not preprogrammed with
information of decryption key J because all received
information of the second message of example #2 has been
discarded, No combining occurs at said microcomputers, 205,
And at the time when Fig. 1C is displayed at subscriber
stations preprogrammed with said key J, the meonitors, 202M,
of said subscriber stations display Fig. 1B.)

Then receiving said decryption-complete information
from decryptor, 10, causes controller, 20, to cause
buffer/comparator, 8, to discard any information of said
second message that may remain at buffer/comparator, 8, and
commence processing in the conventional fashion; to cause
decryptor, 10, to discard said key information of decryption
key J and any information of said second message that may
remain at decryptor, 10; to transmit to controller, 12, a
pPreprogrammed complete-transfer-phase instruction; and,
itself, to commence processing in the conventional fashion.

Recelving said complete-transfer-phase instruction
causes controller, 12, to cease transferring information,
under contrel of sald transfer-and-meter instructions, to
deactivate all output ports, and to commence executing the
meter instructions of said transfer-and-meter instructions.
Said meter instructions cause controller, 12, to compare the
information at said SPAM-header-@12 memory with particular
collect-meter-info infermation and determine that said H bkits
match particular "00" information. (In other words, said
SPAM command information contains meter-monitor information.})
Said match causes controller, 12, automatically te transfer
to buffer/comparator, l4, particular header identification
information that identifies controller, 12, as the source of
said transfer the information recorded at said SPAM-meter
memory then the information recorded at said decryption-mark-
@12 register memory, which information is the decryption mark
of key J. (Hereinafter, said meter information generated by
the second combining synch command in example #2 is called
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the '*2nd meter information (#2).") Following said
transferring, controller, 12, automatically deletes from
register memory all information of said second message and
commences processing in the conventional fashion.

Receiving the 2nd meter information (#2) causes
buffer/comparator, 14, automatically to execute a meter
sequence that is fully automatic and for which all apparatus
are preprogrammed and have capacity to perform.

Receiving said information causes buffer/comparator,
14, to compare a particular portien ¢f the meter—-moniter
format field of said 2nd meter information (#2) to particular
distinguishing compariseon information that identifies meter-
monitor format fields that denote the presence of meter
instruction fields. A match results which causes
buffer/comparater, 14, teo select infermation of bits at
particular predetermined leocaticns (which bits contain the
information of the meter instruction field of said 2nd meter
information (#2)) and compare said selected information to
preprogrammed metering-instruction-comparison infermation and
to determine that said field matches particular increment-by-
one information that instructs buffer/comparator, 14, to add
one incrementally to each meter record maintained at
buffer/comparateor, 14, that is assoclated with decryption key
information that matches the decryption mark of the instance
of meter information being preocessed., Acceordingly,
buffer/comparator, 14, compares the decryption mark of said
2nd meter information (#2) with preprogrammed decryption-key-
comparisen information., Said comparing results in mere than
one match, and buffer/comparater, 14, increments by one the
meter record associated with each particular decryption-key-
comparisen datum that matches the decryption mark of said 2nd
meter information (#2). Because the informaticon of said
meter instruction field instructs signal processor, 200, only
to perform said incrementing, upon completing the last step
of incrementing or comparing, automatically
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buffer/comparator, 14, discards all information of said 2znd
meter informaticn (#2) except the incremented record
informatien and commences processing in the conventional
fashion.

Thus, neot conly dees the second message of example #2
cause the combining of Fig. 1A and Fig. 1B and the display of
Fig. 1C only at selected subscriber stations that are
preprogrammed with decryption key J, it also causes the
retaining of meter information associated with its own
decryption at said selected staticns.

Subsequently, decoder, 203, receives the third message
of the "Wall Street Week" program which cenveys the third
combining synch command.

In example #2, all signal processing apparatus process
the third combining synch command precisely as in the first
example. Said command reaches all URS microcomputers, 205,
and causes each to execute the aforementioned "GRAPHICS OFF"
command. But only at those selected ones of said URS
micrecomputers, 205, that are preprogrammed with decryption
key J does the third combining synch command actually cause
combining to cease. At all other URS microcomputers, 205,
executing "GRAPHICS OFF" has no effect because each of said
other URS microcomputers, 205, is already in "Graphics Off"
mode when said "GRAPHICS OFF" is executed. Because the
aforementioned particular ones among =said control inveking
instructions that preceded the first message of the "Wall
Street Week" program caused all URS micrecomputers, 205, to
set their PC~-MicroKey 13005 to the "Graphics Off" mode and
because no information of the second combining synch command
reached said other microcomputers, 205, and executed
WGRAPHICS ON", the PC-MicroKey 1300 of each of said other URS
nicrocomputers, 205, is in "Graphics Off" mode when the third
message of example #2 is transmitted. ’

Thus in example #2, not only does the second combining
synch command cause the combining and the display of Fig. 1C
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only at selected subscriber stations and the retaining of
meter information at (and only at) said stations, it also
causes selective processing--for example, the selecting of
information of decryption key J at selected stations--that
enables the third combining synch command to have effect only
at selected stations without any selective processing of said
third command. Placing particular so-called tsoft switches,™
one of which exists at each subscriber station, all into one
given original position, "off" or “on*, then transmitting a
command that is processed selectively at selected stations
and places said switches at said stations into the opposite
position, "on! of "off", makes it possible to transmit a
subsequent command that returns said switches at said
selected stations (and only said switches) to said original
position without any additional selective processing.
Significant advantages of simplicity and speed are
achieved by devising signal processing apparatus and methods
that minimize the need for selective processing. With regard
+o said third combining synch command, for example, no step
of decrypting is reguired to affect only those stations that
are preprogrammed with decryption key J. Accordinglj, no
possibility exists that an error in decrypting may occur at
one or more of said stations, causing the combining of video
RAM information and received video information, at said one
or more, not to cease at the proper time and to continue
peyond said time (until such time as some subsequent command
may execute "GRAPHICS OFF" or clear information from said
video RAM at said stations). Because no time is required for
decrypting, no possibility exists that some station may take
longer {or shorter) than proper to perform decrypting causing
the image of Fig. 1A to be displayed at some monitor, 202M,
longer (or shorter} than proper. Perhaps most important,
because no time is reguired for selective processing of said
third command, the time interval that separates the time of
embedding said third command at said remote station that
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originates the "Wall Street Week" program and the time of
ceasing caused by said command at URS microcomputers, 205,
can be the shortest possible interval. Making it possible
for said time interval to be the shortest possible interval
minimizes the chance that an error may occur in the timing of
the embedding of said third command at said remote station
causing all URS microcomputers, 205, to cease combining at a
time that is other than the proper time.

THE FPREFERRED CONFIGURATION OF CONTROLLER, 39, AND SPAM-
CONTROLLER, 205C.

Heretofore, this specification has treated the
controller of decoder, 203, (which is controller, 39) and the
SPAM input contreller of microcemputer, 205, (which is SPaM-
controller, 205C) as separate controllers. This treatment
has served to show how SPAM messages are transferred from one
controller to ancther, at any given subscriber station.

But, in the preferred embodiment, the controller of
the decoder that detects the SPAM signals of a combined
medium transmission, at any given subscriber station, and the
contreller that executes the information of said signals at
the microcomputer that combines the local and broadcast
programming, at said statien, are cne and the same. More
precisely, controller, 39, of decoder, 203, and SPAM-
controller, 205C, are one and the same (and are called,
hereinafter, "“controller, 39"). Thus the preferred
embodiment of contreller, 39, is configured and preprogrammed
not only to contrel the detecting, correcting, converting,
and executing of controlled functions at decoder, 203, but
also to input to and execute at microcomputer, 205, the
information of any given detected SPAM message that is
addressed to URS micreocomputers, 205.

Fig. 3A shows one such preferred controller, 39.

One aspect of the preferred emboediment of centreller,
39, is a series of buffers and processors at which forward
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error correction, protocol conversion, and the invoking of
controlled functions take place in series. Buffer, 39A, and
processor, 39B, are the first buffer and processor of the
series and perform the forward error correcting functions of
contreller, 39. Buffer, 39C, and processor, 39D, are the
second buffer and processor and perform protecol conversion
functions. Buffer, 39E, and control processor, 397, are the
third buffer and processor. All controlled functions invoked
at controller, 39, by received SPAM signals are inveoked at
control processor, 39J.

Performing forward error correction and protccel
conversion and invoking the controlled functions at a series
of processors, in this fashion, rather than seguentially at
one processor has significant advantages as regards speed.
Inputting the information of each SPAM signal word to three
processors does take longer than inputting said information
to just one processor. But this is more than offset by the
fact that having three processors rather than just one
enables contreoller, 39, to process the information of three
signal words simultaneously. <Ceontrol processor, 38J, c<an
invoke and process the controlled function of a first signal
word while processor, 39D, converts the information of a
second signal word and processor, 39B, corrects the
information of a third signal word.

A second aspect of the preferred embodiment of
controller, 39, is a matrix switch, 39I, that cperates under
control of control processor, 39J, and can transfer
information of received SPAM signals from buffer, 39E,
directly to addressed apparatus. Transferring said
information in this fashion rather than through control
processor, 39J, has the advantage of freeing control
processor, 397, to perform other functions while said
information is transferred.

As Fig. 3A shows, each processer, 3%B, 33D, and
397, has associated RAM and ROM and, hence, constitutes a
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programmable controller in its own right. Each proecessor,
39B, 39D, and 39J, controls its associated buffer, 39A, 39C,
and 39E respectively, Each buffer, 39A, 39C, and 39E, is a
conventional buffer that receives, buffers, and transfers
binary information in fashions well known in the art. Each
buffer, 39A and 39C, transfers its received and buffered
information te its associated prdcessor, 39B and 39D
respectively, for processing. Buffer, 39E, transfers its
received and buffered information, via EOFS Valve, 39F, to
matrix switch, 39I.

The preferred embodiment of contreoller, 39, also has
a buffer, 396, that is a conventiocnal buffer with means for
receiving information from other inputs external to decoder,
203. Among said inputs is, in particular, an input from
contreoller, 12, of signal processor, 200 (which input
performs the functiens of the input from controller, 12, to
SPAM-controller, 205C, shown in Fig. 3). Buffer, 396G,
outputs its received and buffered information, via EOFS
Valve, 39H, to matrix switch, 39I. Buffer, 39G, is
configured, in a fashion well known in the art, with capacity
to identify te contrel processor, 38J, which input is the
source of any given instance of information received and
buffered at buffer, 39G, and capacity to cutput selectively,
under control of control processor, 39J, any given instance
of received information.

‘ EOFS Valves, 39F and 39H, are EOFS valves of the type
described abeove and transfer the buffered information of
buffers, 39E and 39G respectively, to matrix switch, 39I.
Said valves operate under contrel of control precessocr, 39J,
and monitor all information, so transferred, centinucusly for
end of file signals in the fashion described above.

Matrix switch, 39I, is a conventicnal digital matrix
switch, well known in the art of telephone communicaticn
switching, that is contigured for the small number of inputs
and outputs required at contreller, 39. Matrix switch, 3971,
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operates under contreol of contreol processor, 39%J, and has
capacity to receive SPAM signal information from a
multiplicity of inputs, including EOFS Valves, 39E and 35F,
and from contrel processer, 397, and te transfer said
information to a multiplicity of outputs, including control
processor, 3%J; the CPU of micrecemputer, 205;
buffer/comparator, 8, of signal processor, 200}
buffer/comparatér, 14, of signal processor, 200: and other
cutputs. Among such other outputs is one or more
{hereinafter called, "null outputs"™) with capacity for
accepting binary information and merely recording said
information at particular memory associated with matrix
switch, 39I, thereby overwriting and obliterating information
previously recorded at said memory. The purpeose of such a
null output is to provide means whereby said switch can
automatically cause information of any selected. SPAM message
to be discarded rather than transferred to addressed
apparatus. (Other examples of other outputs are cited
below.) Matrix switch, 39I, also has capacity to receive
control information from contrel processor, 397, and transfer
said information to the CPU and/or the PC-MicroKey 1300
system of microcomputer, 205, and to receive contrel
information from the CPU and/or the PC-MicroKey 1300 system
of microcomputer, 205, and transfer said information te
contrel processor, 39J. Matrix switch, 391, transfers
information in such a way that information inputted at any
given input is transferred to a selected one or ones of said
outputs without modification, and a multiplicity of
informatioen transfers can take place simultaneously.

Control processor, 39J, has capacity for computing
information and processing all control informatien necessary
for controlling all apparatus of decoder, 203 (or such other
decoder as the contreller of a given control processor, 397,
may be installed in). In keeping with the function of
contrel processor, 39J, as the processor at which all
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controlled functions of controller, 3%, are invoked, all
aforementioned particular register memories of controller,
39, are located at control processor, 39J. The register
memories of control processor, 393, include (but are not
limited to) particular SPAM-input-signal register memory
whose lenéth in bit lecations is sufficient to contain the
longest possible instance of SPAM command information with
associated padding bits; the aforementioned SPAM-header and
SPAM-exec register memories:; particular SPAM-Flag-monitor-
info, SPAM-Flag-at-secondary-contreol-level, SPAM-Flag-
executing-secondary-command, SPAM-Flag-secondary-level-
incomplete, SPAM~Flag-primary-level-2nd-step-incomplete,
SPAM-Flag-primary-level-3rd-step-incomplete, SPAM-Flag-
secondary-level-2nd-step-incomplete, SPAM-Flag-secondary-—
level-3rd-step~incomplete, SPAM-Flag-first-condition-failed,
5PAM-Flag=-second-condition-failed, SPAM-Flag-do=-not-meter,
and SPAM-Flag-working register memories each of which are one
bit location in length; the aforementicned SPAM-length-info,
SPAM-mm=-format, SPAM—first-précondition, SPAM-second~-
precondition, SPAM-last-Cl-header-exec register memories;
particular SPAM-decryption-mark, SPAM=-primary-input-source,
SPAM-secondary-input-scurce, SPAM-next-primary-instruction-
address, SPAM-next-secendary-instruction-address, SPAM-

executing-secondary-command, SPAM-last-secondary-0l-header-

exec, SPAM~address—of-next-instruction-upon-primary-
interrupt, and SPAM-address-of-next-instruction-upon-—
secondary-interrupt register memories whose functions are

described below; and a plurality of working register memories

.that ineclude first-working and second-working register

30

35

memcories. (With the exception of the memories whose names
include the word "working,"” all the aferementioned register

‘memories are dedicated strictly to the functions described

below and are not used for any other functions.) BAll
preprogrammed information asseociated with the identificaticn
and execution of contrelled functions and the aforementioned
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conventional instructions that control contreller, 39, are
preprogrammed at the RAM and/or ROM associated with control
processer, 39J. Examples of said preprogrammed information
include relevant information cof the aforementicned
controlled-function-invoking information, process-length-
token instructions, and execute-conditional-overlay-at-205
information (that is part of the aforementioned controlled-
function-invoking-@205 informaticn).

Besides being the processcor at which all controlled
functions of controller, 39, are invoked, contrel processor,
397, is the processor that contrels all controlled apparatus
of dececder, 203, (except for a decryptor, 39K, described more
fully below) and controls all apparatus described above as
being contreolled by SPAM-controller, 205C. Control
processor, 39J, contrels not only buffers, 39%9E and 139G,
valves, 39F and 39H, and switch, 39I, but alsc processors,
398 and 35D, as well as all other apparatus of deccder, 203,
contrelled by contrellier, 39. Control processor, 387, has
all required transmission capacity for transmitting control
instructions to and receiving control information from all
such controlled apparatds. In addition, control processor,
39J, controls the CPU and-the PC-MicroKey 1300 system of
microcomputer, 205, in certain SPAM functions and has
capacity, via matrix switch, 39I, to transmit control

information to and receive control information from said CPU

-and said PC-MicroKey 1300 system. In certain SPAM functions,

30

35

controller, 20, of signal precessor, 200, controls contrel
processor, 39J, and as Fig. 3A shows, control processor,
39T, has means for communicating control information directly
with said controller, 20. The RAM and/or'ROM associated with
control processor, 39), are preprogrammed with all
information necessary for controlling all such contreolled
apparatus.

As Fig. 3A shows, the preferred embediment of
controller, 39, alsc has a decryptor, 39K. Said decrypter,
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39K, is a conventional decryptor that is identical to
decryptor, 10, of signal processor, 200. Decryptor, 39K,
receives inputted information from matrix switch, 39I;
outputs its information to buffer, 393; has means for
communicating contrel information directly with centreller,
20, of signal processor, 200; and is controlled by said
controller, 20. Decryptor, 39K, is preprogrammed with
relevant SPAM information (e.g., infeormaticon of H, X, and L)
and has capacity for processing SPAM message information if
fashions descriked more fully bkelow.

In the preferred embodiment, to maximize the speed of
information transmission, all apparatus of controller, 39,
are located physically on one sc-called silicon microchip and
communicate with one another, in fashions well known in the
art, by means of the circuits of said chip. All apparatus of
said chip function, in a fashion well known in the art, at
the same clock speed. Said speed may be the speed of the
contrel clock of micreocomputer, 205, communicated to
contreller, 39, in an appropriate fashion, well known in the
art. Or said speed may be the control clock speed of signal
preocessor, 200,

Examplecs #3 and #4 of the combining of the "Wall
Street Week" program described above, which relate
elaborations of examples #1 and #2, illustrate in detail the
operation of thg preferred embodiment of controller, 39.

OPERATING S. P. SYSTEMS ... EXAMPLE #3 {FIRST WORD)

Example #3 differs from example #1 in just two
respects.

First, example #3 focuses on selected subscriber
stations where signal processing apparatus and methods are
used to collect monitor information for so-called Yprogranm
ratings" {such as so-called "Nielsen ratings"™) that estimate
the sizes of television (or radic) program audiences. In the

present invention, subscriber stations can be preprogrammed
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to process and record monitor information of SPAM commands
and transfer said information to one or more remote data
collection stations where computers probess the monitor
information te generate such ratings. In example #3, all
apparatus of the subscriber station e¢f Fig. 3 are so
prepregrammed, and buffer/comparator, 14, of signal
processor, 200, operates, in fashions described more fully
below, under control of the aforementioned on-board
controller, 14A.

Second, the controller, 39, of example #3 is the
preferred embodiment of contreoller, 39, and replaces the
contreller, 39, and SPAM-controller, 205C, of example #1.
Insofar as messages addressed to URS micrecomputers, 205, are
concerned, the preferred embodiment of controller, 39, is
preprogrammed to perform the controlled functions of the
SPAM-controller, 205C, of example #1. Thus the preprogrammed
information at the RAM and/or ROM associated with control
processor, 39J, includes, for example, the execute~at-205,
execute-conditicnal-overlay-at-205, and cease-overlay
informatien and the load-run-and-code, conditional-overlay-
at-205, and cease-overlaying-at-205 instructions
preprogrammed at SPAM-controller, 205C, in example #l.

In all other respects example #3 is identical to
example #1.

Example #3 begins, like example #1, with divider, 4,
transferring the embedded information of the first message
to decoder, 203. In the same fashion that applied in example
#1, receiving said embedded information at decoder, 203,
causes the binary information of said first message to be
received, with error correcting information, at decoder, 203,
and detected at digital detector, 34. Detector, 34, inputs
the detected information to controller, 39, at buffer, 29A.

The first step of processing at controller, 39, takes
place at processor, 39B, where error correction occurs. As
said detected information is inputted, buffer, 33937, receives,
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buffers, and transfers said information, signal word by
signal word, an to processor, 39B, in a fashion well in the
art. Processor, 39B, receives each word, in turn, with its
associated error corrécting information and uses the error
correcting information, in its forward error correcting
fashion, to check the binary information of said word and
correct the information of said word, as required, then
transfers the correct information of said word to buffer,
39C, and discards said error correcting information.

The second step of processing is protocol conversion

and takes place at processor, 39D. Buffer, 39C, receives and

buffers the corrected information of each word, in turn, and
transfers said information to processor, 39D. As processor,
39D, receives said information, in its protocol conversion
fashion, processor, 239B, converts the corrected binary
information of each word into converted information that all
appropriate subscriber station apparatus can receive and
process and transfers the converted information of each word
to buffer, 39E.

As buffer, 39E, receives the corrected information of
each word, buffer, 39E, buffers and transfers said
information to EOFS valve, 39F, as quickly as said valve,
39F, is prepared to receive said information. EOCFS valve,
39F, processes said information, in its end of file signal
detecting fashion described above, to detect information of
an end of file signal and outputs said information to matrix
switch, 39I, as quickly as the apparatus to which saidq
switch, 39I, transfers said information is prepared to
receive said information. As matrix switch, 39I, receives
the converted information of each word, said switch, 39I,
transfers said information to a selected output port of said
switch, 39I. Said selected port is the particular pert to
which control processor, 39J, causes said switch, 38I, to
transfer said information.

At the outset of example #3, matrix switch, 39I, is
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configured to input the output of EOFS Valve, 39F, to control
processor, 39J, and control processor, 392J, awaits header
information.

When EOFS valve, 39F, commences transferring the SPAM

5 information of the first message of example #3, contrel

processor, 39J, executes a first step of receiving SPAM
message information and receives the header information in
said first message. Control processor, 39J, accepts,
receives in turn, and recerds in sequence at particular SPAM-

q@ input-signal register memery a particular first quantity of

said words. Said first quantity is the smallest number of
signal words that can contain one instance of header

information (that is, H bits). In the simplest preferred
embodiment where a SPAM header is two bits long and signal

15 Words are eight-bit bytes, said first quantity is one. Then,

20

25

30

3

automatically, control processer, 39J, ceases accepting SPAM
“signal information transferred from EOFS valve, 39F, and said
valve, 39F, commences holding the next processed signal word
of said first message until control precessor, 39J, becomes
prepared, once again, teo accept and receive SPAM signal
information.

Then centrol processor, 39J, processes said header
information. Automatically, control processor, 39J, selects
information of the first H bits at said SPAM-input-signal
memory and records said information of H kits at said SPaM-
header memory then compares the information at said SPAM-
header memory to the aforementiecned ll-header-invoking
informatien that is "1l1". No match results.

Because centreol preocessor, 39J, and the RAM and ROM
associated with said processor, 39J, are preprogrammed to
process the monitor information of SPAM commands to provide
viewership data for remote computer processing, not resulting
in a match with said ll-header-invoking information causes
control processor, 39J, to eXecute particular

5preprogrammed
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evaluate-message-content instructions before receiving and
processing the execution segment information in said first
message. Automatically, said instructions cause control
processor, 39J, to compare the information at said SPAM-
header memory with preprogrammed invoke-monitor-processing
information. A match results with particular "O01"
information. Said match signifies the presence of meter-
monitor information in said first message and causes control
processor, 39J, to enter "O" at particular SPAM-Flag-monitor-
info register memory that is normally "1".

Then automaticaliy control processor, 39J, executes a
second step of receiving SPAM signal information and receives
the execution segment information in said first message.
Automatically, contreol processor, 39J, commences accepting
and EOFS valve, 39F, commences transferring additional SPAM
signal words. Automatically, control processor, 39J,
receives and records said words in-sequence at said SPAM-
input-signal memory immediately following the last of said
first gquantity of signal words until the total quantity eof
SPAM signal words recorded at said memory equals a particular
second quantity. Said second quantity is the smallest number
of signal words that can contain one instance of header and
execution segment information (that is, H+X bits). (1If H+X
bits can be contained in one signal word, said second
quantity equals said first quantity, and control processor,
397, records no additional SPAM signal words in the course of
said second step of receiving SPAM signal information.)
Automatically, control processor, 3%J, ceases accepting SPAM
signal information transferred from EOFS valve, 39F.

Then control processor, 3SJ, processes said execution
segment information. Automatically, control processor, 35J,
selects information of the first X bits of information at
said SPAM~input-signal memory immediately after the first H
bits, records said information of X bits at said SPAM-eXxec
memory, and compares the information at said SPAM-exec memory
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with controlled-function-invekxing information that is
preprogrammed at the RAM and/or ROM asscciated with said
precessor, 39J. A match results with the aforementioned
execute-at-205 information that is identical to the execute-~
at-205 infermatien preprogrammed at spAM-controller, 205C, of
example #1. Said match causes control processor, 39J, to
execute the aforementioned load-run-and-code instructiocns.
Said instructions cause control processor, 397, to place "oV
at the aforementioned SPaM-Flag-primary-level-2nd-step-
incomplete register memery and, separately, at SPAM-Flag-
brimary-level-3rd-step-incomplete register memory, which
information signifies that specific load-run-and-code
contrelled functions have not been completed, and to place
information of a particular reentry-address at the
aforementioned SPAM-address—of-next-instruction-upon-
primary-interrupt register memory which reentry-address
specifies the location of the next decrypt-process-and-meter-
current-message instruction to be executed when interrupt
information of a detected end of file signal is received by
control precessor, 39J, from EOFS valve, 39F. Then said
instructions cause centrol processor, 397, to compare the
information at said SPAM-header memory with preprogrammed
headér-identification information and determine a match with
particular preprogrammed "01" informatien. .
Under control of said instructions, said match causes
control processor, 39J, automatically to execute a third step
of receiving SPAM signal information and receive the length
token information in said first message. BAutomatically,
control processor, 35J, commences accepting and EOFS valve,
39F, commences transferring additional SPAM signal words.
Automatically, control processor, 39J, receives and records
said words in segquence at said SPAM-input-signal memory
immediately following the last of said second quantity of
signal words until the total gquantity of SPAM signal words
recorded at said memory eguals a particular third quantity.
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Said third quantity is the smallest number of signal words
that can contain one instance of header, execution segment,
and length token information (that is, H+X+L bits). Then,
automatically, control processor, 39J, ceases accepting SPAM
signal information transferred from ECFS valve, 39F.
Automatically, <ontrol processor, 39J, processes said
length token information. The RAM and ROM associated with
contrel processor, 397, are preprogrammed with all
information necessary to determine the length of SPAM
commands including information of H, X, L, and H+X; process-
length-token, determine-command-informatien-woerd-length,
evaluate-end-condition, calculate-number-cf-words-to-
transfer, evaluate-padding-bits-? instructions; and token-
comparison, W-token, X-token, Y-token, Z-token, w-bits, x-
bits, y-bits, z~bits, A-format, B-format, C-format, and D-
format infermation. Said preprogrammed instructions and
information cause contreol processor, 32J, to determine the
number of signal words of command information in said first
message in precisely the same fashion that contreller, 29,
determined the number of signal words of command information
in the second message in example #2. Automatically, control
processor, 39J, selects information eof the first L bits of
information at said SPAM-input-signal memory immediately
after the first H+X bits and records said information of L
bits at S5PAM-length-infe memory. Said L bits are the length
token of sald message. Automatically control processor, 39J,
determines that the information at said SPAM-length=-info
memory matches said W-token information, selects said w-bits
information, and processes said information as the numeric
value of MMS-L. Automatically, contrel processer, 32J,
determines the number of signal words in the command
information of said second message by adding H+X+L to said w-
bits information of MMS~L and dividing the resulting sum by
the number of bits in one signal word. Automatically control
processor, 39J, places a "Q® at particular SPAM-Flag-working
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register memory if said command information fills a whole
number of signal words exactly and "1" at said memory if it
does not. Automatically, control processor, 383, then
determines a particular number of signal words to transfer
and place information of said number at particular working
register memory.

Next said load-run-—and-code instructions cause
control processor, 3%J, to execute a fourth step of receiving
SPAM signal information and commence receiving all remaining
command information and padding bits in said first message.
Automatically, control preocessor, 39J, commences accepting
and EOFS valve, 39F, commences transferring additional SPAM

signal words. Automatically, control processor, 39J,
receives and records said words in seguence at said SPAM-
input-signal memory immediately following the last of said
third guantity of signal words until the total guantity of
SPAM signal words recorded at said memory eguals a particular
fourth guantity. Said fourth guantity is the number at said
working register memory. Then, automatically, control
processor, 39J, compares the information at said SPAM-Flag-
working register memory to particular information that is
llo".

Not resulting in a match means that EQFS valve, 39F,
has transferred and control processor, 39J, has recorded all
command information of said first message together with any
associated padding bits. Accordingly, not resulting in a
match causes control preocessor, 39J, to cease accepting SPAM
signal information frem EOFS valve, 39F.

on the other hand, resulting in a match means that one
full signal word of padding kits may follow the last signal
word of said message that contains command information and
that said last word must be evaluated to ascertain whether it
contains MOVE bit informatien. Accordingly, under control of
said prepregrammed instructions, resulting in a match causes

contreol processor, 393, to receive one additional signal word

- 169 -

PMC Exhibit 2012
Apple v. PMC
IPR2016-01520
Page 196



10

15

20

25

30

35

from EOFS valve, 39F, to compare said word to particular
preprogrammed information of one EOFS WORD, and to record
said word at said SPAM-input~signal memcry immediately
following the last of said fourth quantity of signal words.
Ssaid word is the last signal word of said message that
contains command information. If said word matches said
information of one EOFS WORD, one full signal word of padding
bits follows said word, and said preprogrammed instructions
cause control preocessor, 39J, to receive one more signal word
from EOFS valve, 39F, and to record said word at said SPAM-
input-signal memory immediately following said last signal
word that contains command information. Then, whether or not
a match has occurred with said information of one EOFS WORD,
said preprogrammed instructions cause centrel processor, 397,
to cease accepting SPAM signal information from EOFS valve,
39F.

By receiving all command information and padding bits
in said first message in the course of said four steps of
receiving SPAM signal information, contreol processor, 397,
cauées EOFS valve, 39F, to transfer every signal word in said
first message prior to the first word of the information
segment of said first message. Accordingly, the next signal
word transferred by said valve, 39F, is the first word of
said information segment, which is the first word of the
program instruction set of the "Wall Street Week" combining.

Then said load-run-and-code instructions cause control
processor, 39J, to commence loading information at the main
RAM of microcomputer, 205. Automatically, under contrel of
said instructions, control processcr, 39J, causes matrix
switch, 39I, to cease transferring information from EOFS
valve, 39F, to control processor, 397, and to commence
transferring infermation from control processor, 39J, to the
CPU of microcomputer, 205; transmits an instruction teo said
CPU that causes said CPU to commence receiving ‘information,
from matrix switch, 39I, and loading said information at
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particular main RAM in a fashion well known in the art; and
causes matrix switch, 39I, to commence transferring
information from EOFS valve, 39F, to said CPU.
Automatically, microcomputer, 205, commences receiving the
information of the program instruction set in said first
message, beginning with the first signal word of said set,
and loads said infermation at particular main RAM.

Then, while EOFS valve, 39F, processes the information
of the information segment of said first message to detect
the end of file signal and while microcomputer, 205, loads
the information of said program instruction set at RAM, said
load-run-and-code instructions cause control processor, 39J,
to commence executing the code portion of said instructiens.
The instructions of sald portion cause contreol processcr,
397, to compare the infermation at said SPAM-header memory to
particular load=-run-and-code-header information that is “o1".
A match results (which indicates that said first message
contains meter-monitor infermation). Centrol processor, 38J
is preprogrammed with evaluate-meter~monitor-fermat, process-
this=-specific-format, and locate-program-unit instructions
and with format-specification information and of fset-address
information, and said match control processor, 38J, to locate
the "program unit identification code” information in the
information at said SPAM-input-signal memory and record
information of said "ecode" information at SPAM-first-
precondition register memory in the same fashion that SPAM-
controller, 205C, performed these functions in example #1.

To locate said "code" infeormation, said code portien
instructicons cause control processor, 3%J, to execute said
evaluate-meter—-monitor-format instructions. Said
instructions cause control processor, 39J, to select
information of bits at particular predetermined locations at
said SPAM-input-signal memory and record said information at
SPAM-mn-format register memory. Said bits are the bits of
the meter-monitor format field in said first message. Then
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said instructions cause control processor, 39J, to compare
the information at said SPAM-mm-format memory with said
format-specification information, determine a match with
particular A-fermat information that invekes particular
process—-A-format instructions, and execute said instructions.
gaid instructions cause control precessor, 39J, to place a
particular A-offset-address number at said SPAM-mm-format
memory (thereby overwriting and obliterating the information
previcusly at said memory) which number specifies the
address/location at the RAM associated with contrel
processer, 397, of the first kit of information that
identifies the specific format of the meter-moniter segment
in said first message.

Then said code portion instructions cause centrel
processor, 39J, to execute the aforementioned locate-program-
unit instructions. Said instructions cause controller, 387,
to add a particular preprogrammed program-unit-field-start-
datun-lecation number to information of said A-offset-address
number and record the resulting first sum then add a
pérticular preprogrammed program-unit-field-length-datum=
location number te information of said A-offset-address
number and record the resulting second sum. Next said
instructions cause control processor, 3%J, to select
preprogrammed binary information of a particular
preprogrammed datum-cell-length number of centiguous bit
locations that begin at said first sum number of bit
locations after a particular predetermined first-bit location
at said RAM and place said binary infermation at first-
working register memory and to select preprogrammed binary
information of said datum-cell-length number of centiguecus
bit lecatiens that begin at said second sum number of
locations after said first-bit location and place said binary
informatien at second-working register memery. In so doing,
control processor, 39J, places at said first-working memory
information of the bit distance from the first bit location
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of said SPAM-input-signal memory to the first bit location of

said progfam unit field and places at said second-working

memory information of the bit location length of said program

unit field. Automatically, control procesgsor,. 39J, selects
; binary information of the second-working memory information

number of contiguous bit locatiehs at said spaM-input-signal

memory that begin at the first-working memory infermation

number of bit locations after the first bit location at said

memory. Automatically, ceontrol processor, 39J, places said
40 binary information at said first-working memeory. In sco
deing, control processor, 39J, selects information of the
unique "program unit identificatien code" that identifies
said "Wall Street Week" program.
Then said code portion instructions cause contrel
15 Processor, 197, to place at the aforementioned SPAM-first-
precondition memory information of said information at first
working memery. In so deing, controel processor, 3587, places
said "code" at said memory. Then the final instructions of

said portién cause contrel processor, 39J, place "1" at SPAM-

20 Flag-primary-level-3rd-step~incoemplete register memory
(thereby overwriting and obliterating the n1v infermation at
said memory), which "1" signifies the completion of the code
step executed by said load-run-and-code instructions.

(At stations that are not preprogrammed to collect
25monitor information, each control processor, 39J, CcOmmences
waiting for interrupt informatien of the end of file signal
at the end of said first message from EQFS valve, 39F, when
each completes the code portion of said lead-run-and-code
instructions.)
a0 The station of Fig. 3 is preprogrammed to collect

monitor information, and at any point where the control

processor, 39J, of a station that is not so preprogrammed’

commences waiting, the control processor, 39J, of the station

of Fig. 3 is preprogrammed automatically to execute

5particular preprogrammed cellect-meonitor-info instructions.
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Sajd instructions cause control processor, 29J, of the
station of Fig. 3 to compare the information at said SPAM-
Flag-monitor~info memory with particular prepreogrammed "0V
information. A match results. Under control of said
instructions, said match causes control processor, 39J, to
cause matrix switch, 39I, to commence transferring
information from control processor, 39J, te
buffer/comparator, 14, of signal processor, 200, (while said
switch is simultaneously transferring information from
control processor, 39J, to the CPU of microcomputer, 205): to
transfer to said buffer/cemparator, 14, header information
that identifies a transmission of monitor information then
particular decoder-203 informatien that is the source mark of
said decoder, 203, {(which source mark is binary information
that is preprogrammed at contreol processor, 39J) then all of
the received binary information of said first message that is
recorded at sald SPAM-input-signal memery; then to cause
matrix switch, 39I, to cease transferring information from
control processor, 39J, to sald buffer/comparator, 14. (Said
received information is complete information of the first
combining synch command, and said information transmitted to
buffer/comparator, 14, is called, hereinafter, the "lst
monitor information (#3).") Then contreol proc¢essor, 39J,
enters "1" at said SPAM-Flag-monitor-info memery, signifying
completion of the transfer of said 1lst monitor informatien
(#3); completes said collect-monitor-infe instructions; and
éommences waiting for interrupt information of end of file
signal, transmitted by control transmission means.

In due course, EOFS valve, 39F, receives the last
signal werd of the information segment of said first message,
which is the last signal word of sald program instructien
7set, and transfers said word, via matrix switeh, 39I, to
microcomputer, 205, which causes microcomputer, 205, to load
said word at said RAM.

Then said valve, 39F, commences receiving informaticn

- 174 -

PMC Exhibit 2012

Apple v. PMC
IPR2016-01520
Page 201



10

20

25

30

35

of the eleven EOFS WORDs that constitute the end of file
signal at the end of said first message. Receiving the first
EOFS WORD of said eleven causes EOFS valve, 39F, to commence
retaining information of said WORD, in the fashien described
above, and to cease transferring information to
microcomputer, 205. Acceordingly, microcomputer, 205, ceases
loading information at said RAM. Said valve, 39F, detects
and retains information of the next nine EOFS WORDs in its
end of file signal detection fashion. Then, receiving the
aleventh and lacst EOFS WORD of said end of file signal causes
EOFS valve, 39F, to increment the information at the ECFS
WORD Counter of salid valve, 39F, by one then determine that
the information at said Counter matches the information at
the EOFS Standard Length Location of said valve, 39F, which
causes EOFS valve, 39F, to transmit EOFS-signal-detected
information to control processor, 35J, as an interrupt signal
then commence waiting for a control instructien from control
processor, 39J.

Receiving an interrupt signal of EOFS-signal-detected
information from an EOFS valve, 39F or 39%H, while under
control of any given set of preprogrammed controlled function
instructions causes control processor, 39J, to execute a so-
called "machine language jump" to a predesignated portion.of
said instructions, in a fashion well known in the art, and
execute the instructions .of said portion. '

‘ In the case of said load-run-and-code instructions,
receiving an EOFS-signal-detected interrupt signal causes
control processor, 39J, to junmp to and execute the run
portion of said instructions. Recelving the ECFS-signal-
detected interrupt signal that the eleventh EOFS WORD of the
end of file signal at the end of said first message causes
EOFS valve, 39F, to transmit causes control processor, 397,
to jump to and execute instructions that begin with that
particular one whose location is identified by the reentry-
address information at the aforementioned SPAM-address-of-
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next-instruction=upon-primary-interrupt register memory.

Said instructions are the instructions of said run portion.
Automatically, said instructions cause control processor,
39J, to cause matrix switch, 39I, to cease transferring
information from EOFS valve, 39F, to the CPU of
micreocemputer, 205, and to commence transferring information
from control processor, 39J,te said CPU; to transmit a
control instruction to said CPU that causes microcomputer,
205, to cease loading informatien at said main RAM and
execute the information so loaded as so-called "machine
executable code" of one so-called "job"; then to transmit the
aforementioned discard-and-wait instruction, via contrel
transmission means, to EOFS valve, 39F. In so© doing, contreol
processor, 397, completes the instructiens of said run
portion.

Receiving said discard-and-wait instructien causes
EOFS valve, 39F, to set the information at said EOFS WORD
Counter to "C0CO0000Y, to transmit the aforementioned
conplete-~and-waiting infermation te contrel processor, 39J,
as a second interrupt signal, then to commence waiting for a
further contrel instructien from control processeor, 39J.

Automatically said load-run-and-code instructions
cause control precessor, 397, to compare the information at
said SPAMdFlag-primary-level—3rdastep-incomplete memery
with particular preprogrammed "1" information. A match
results which signifies that control preocessor, 39J, has
already completed the code portion of said load-run-—and-code
instructions. Said match causes contreol precessecr, 39J, to
complete saild load-run-and-c¢ede instructions.

Having completed the controlled functions of said
first message, automatically control precessor, 39J, prepares
to receive the next SPAM message. Automatically, control
processor, 39J, determines, in a predetermined fashion, that
EOFS wvalve, 39F, is the primary input te contrel precesscr,
397, of SPAM message information; causes matrix switch, 39I,
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to commence transferring information from EOFS valve, 39F, to
control processor, 39J; then compares the information at said
SPAM-header memory to particular preprogrammed cause-
retention-of-exec information that is "01". A match results
which causes control processor, 39J, to place at the
aforementioned SPAM-last-0Ol-header-exec register memory
information of the information at said SPAM-exec memory.
Being preprogrammed to collect monitor information, control
processor, 39J, automatically compares the information at
said SPAM-Flag-monitor-info memeory with particular
preprogrammed "“O" information, No match results which
indicates that control processor, 39J, has completed collect-
monitor-infe instructions in respect to said first message.
Then, automatically, control processor, 39J, causes all
apparatus of contreol processor, 39J, to delete from memory
a2ll information of said first message except informatien at
said SPAM-first-precondition and SPAM-last-0Ol-header-exec
memories. Finally, after receiving said complete-and-waiting
information from EOFS valve, 39F, control processor, 39J,
causes said valve, 39F, to commence processing inputted
signal words, in its preprogrammed detecting fashion, and
outputting information to matrix switch, 359I, and control
processor, 39J, commences waiting teo receive information of a
subsequent SPAM header from said switch, 39I.

As described in "One Combined Medium" above, running
the information of said program instruction set causes
microcomputer, 205, (and URS microcomputers, 205, at other
subseriber stations) to place appropriate Fig. 1A image
information at particular video RAM. In addition, running
said set also causes microcomputer, 205, after completing
placing said image informatiecn at said RAM, to transfer
particular number-of-overlay-completed information and
instructions to control processor, 39J. Said information and
instructions cause control processor, 3%J, to place the

number "00000001" at particular 5PAM-second-precondition
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register memory at control processor, 39J, signifying that
said image information represents the first overlay of its
assoclated video program.

Receiving said 1lst monitor information (#3) causes
buffer/comparator, 14, to compare the informatien, in said
1st information, of the header information that identifies a
transmission of monitor information to particular
preprogrammed header-identification-@l4 information. A match
results with particular nonitored-instruction-fulfilled-
identification infermation which causes buffer/comparator,
14, to input said 1lst monitor information (#3) to onboard
controller, 1l4A.

Receiving said 1st monitor information (#3) causes
onboard controller, l4A, to record the scurce mark
infermation in said 1st information at particular scurce-
mark-@l4A register memory; to record at particular SPAM-
input-signal-@14A register memory all of the received binary
information of said first message that was recorded at the
aforementioned SPAM-input-signal memory of contreoller, 35J;
and to execute particular preprogrammed process-monitor-info
instructions. {onboard controller, 1l4A, processes the 1st
monitor information (#3) upen receipt, and this processing
can occur simultaneocusly with the leading of the program
instruction set of sald first message at RAM at
microcomputer, 205, while centrol processor, 397, waits te
receive an EOFS-signal-detected signal from EOFS valve, 39F.)
Automatically, said instructions cause onbeard controller,
142, to compare the information at said source-mark-8Ll4Aa
memory, in a predetermined fashion, with particular pre-
entered source-identification mark information that enboard
controller, 1l4A, retains in memory associated with its
pre-entered signal records of monitor information. A match
results with that particular dececder-203 source mark
information that is associated with the aforementioned record
of the prieor programming displayed at monitor, 202M. Said
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mateh causes onboard controller, 14A, to locate the instance
of Yprogram unit identification code” infermation in the

information at said SPAM-input-signal-@14A register memory in

precisely the same fashion that the code portion instructions
of the aforementicned lead-run-and-cede instructions caused
controller, 32J, to locate "program unit identification code
information in information of said first message. (Onboard
contreller, l4a, is preprogrammed with all information
necessary for locating and processing the information of all
the meter-monitor fields in any monitor information
transmission such as said 1st monitor information (#3)--said
preprogrammed information includes, for example, format-
specification information, A-format information, and locate-
program-unit instructions.) Automatically, said process-—
monitor-info instructions cause onboard controller, 14A, in a
predetermined fashion, to locate the instance ¢f "program
unit identification code" information in said record of the
prior programming displayed at monitor, 202M, and to compare
said first named instance of "program unit identification
code" information to sald second named instance. No match
results. _

Not resulting in a matech causes onboard controller,
14A, to cause signal processeor, 260, to receord said said
record of prior programming at recorder, 16. Automatically,
under control of said process-moniter-info instructions,
onbeard controller, transmits teo contreller, 20, a particular
preprogrammed instruct-to-recerd instruction that causes
controller, 20, to cause onboard controller, 144, to transmit
the monitor record of said prior programming to recerder, 16,
in a predetermined fashion and that causes contreller, 20, to
cause recorder, 16, to record sald monitor record information
in a predetermined fashion. (Certain transfer functions
caused by said transmission of instruct-to-record information
are described more fully below in "Operating Signal
Processing Systems ... Signal Record Transfer.")

- 179 -

PMC Exhibit 2012

Apple v. PMC
IPR2016-01520
Page 206



10

15

20

25

30

35

Then said process-monitor—info instructions cause
onboard coentroller, 14A, to initiate a new monitor record
that reflects the new "Wall Street Week" programming.
Automatically, said instructions cause onboard controller,
14A, in a predetermined fashion, to delete all information at
the monitor record location of said monitor record of prior
programming except the source mark information associated
with said recerd; to record information of said first named
instance of "program unit identification code" informatien
(which is the "program unit identification code" of said
"Wall Street Week" program te a particular "program unit
identification code" location at said record locationi to
select particular information located at sald SPAM-input-
signal-@lah register memery and record information at said
record location: to select particular prepregramned recerd
format information that identifies the format of the
information at said record lecation and place information ef
said information at a particular lecatien at said record
location and, separately, at a particular format comparison
location: and finally, to discard all unrecorded information
of said 1st moniter information (#3) and commence waiting for
the next inputted instance of monitor information.

The content of the lst moniter information (#3) [more
particularly, the information of the command executien
segment and of the meter-monitor format field] causes
onboard controller, 1l4A, to organize the information of said
new monitor record in a particular fashion} The command
execution segment of the lst menitor informatioen (#3) causes
signal processor, 200, to assemble the this new monitor
record in a particular format of a combined video/computer
medium display and te include a particular record format
field within said format identifying the format of said
record. (Were the execution segment of said command of the
aforementioned pseudo command, signal processor, 200, would

initiate a record for a conventional television program.)
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From the command meter-monitor segment of the 1lst monitor
information (#3), onboard controller, l4A, selects and
records at particular signal record field locatiens at said
record location the information that identifies the program
unit of the particular "Wall Street Week" program, the origin
of the "Wall Street Week" transmission, and the day of the
particular transmission within a one hundred year peried.

In a predetermined fashion, onboard controller, 144, also
records in a particular monitor record field location at said
record location a particular display unit identification code
that identifies monitor, 202M, as the display apparatus.of
said new monitor record. 1In a predetermined fashion, signal
processor, 200, records date and time information received
from clock, 18, in first and last particular time field
locations at said record location that document the date and
time respectively of the first and of the last received
instances of moniter information of the particular program
unit and source mark.

OPERATING S. P. SYSTEMS ... EXAMPLE #3 (SECOND MESSAGE)

Subsequently, the embedded information of the second
message of the "Wall Street Week" program is inputted to
decoder, 203. Receiving said embedded information at
decoder, 203, causes the SPAM information of said second
message to be detected at detector 34; inputted to
controller, 39, at buffer, 29A; checked and corrected, as
necessary, at processor, 39B; converted into locally usable
binary information at processor, 39D; and processed by EOFS
valve, 39F, in the end of file signal detecting fashion of
said valve, 39F, with all these functions occurring in the
same fashions that applied to the SPAM information of the
first message.

When EOFS valve, 39F, commences transferring the SPAM
information of the second message, receiving the information
of the header of said message causes control processor, 39J,
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to commence processing the information of said message under
control of the preprogrammed instructions at the RAM and ROM
associated with said processor, 397, and to process, in
particular, the information of said header. Automatically,
control processor, 39J, accepts the smallest number of signal
words that can contain cone instance of header information,
records the information of said words in sequence at SPAM-
input-signal register memory, then ceases accepting SPAM
signal information transferred from EOQOFS valve, 39F.
Automatically, control processor, 397, selects information of
the first H bits at said SPAM-input-signal memory and records
said information of H bits at SPaM-header memory then
compares the information at said SPAM-header memory to the
aforementioned ll-header-inveoking information that is "11".
No match results.

Not resulting in a match causes control processor,
39J, first, to execute the aforementioned evaluate-message-
content instructions then te receive and process the
execution segment information in said second message.
Automatically, control processor, 39J, compares the

information at said SPAM-header memory with preprogrammed

invoke-monitor-processing information. A match results with
particular "oo" information. Said match signifies the
presence of meter-moniteor information in said second message
and causes contreol processor, 397, to enter "O" at SPAM-Flag-
monitor-info register memory that is normally "1™. Then,
automatically, control processor, 39J, commences accepting
additional SPAM signal words from EOFS valve, 39F; receives
and records additional words at said SPAM-input-signal
memory, in sequence after the information already there,
until the total guantity of SPAM signal words recorded at
sald memory equals the smallest number of signal words that
can contain one instance of header and execution segnent
information; then ceases accepting SPAM signal information
from EOFS valve, 39F. Automatically, control processor, aag,
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selects information of the first X bits of information at
said SPAM-input-signal memory immediately after the first H
bits, records said informatien of X bits at said SPAM-exec
memory, and compares the information at said SPAM-eXec memory
with controlled-function-inveking information that is
preprogrammed at the RAM and/or ROM associated with said
processor, 38J. A match results with the aforementioned
axecute—-conditicnal-overlay-at-205 information that is
identical teo the execute-conditional-overlay-at-205
information preprogrammed at SPaM-controller, 205C, of
example #1. Said match causes contreol processor, 38J, to
execute the aforementioned conditional-overlay-at-205
instructions. Said instructions cause spaM-controller, 205C,
to execute "GRAPHICS ON" at the PC-MicroKey System of
microcomputer, 205, if the information of the program unit
field in the meter-monitor information of said second message
matches the information at said SpaM-first-precondition
register memory and the information of the overlay number
field in said meter-menitor information matches the
information at said SPAM-second-precondition register memory.
Automatically, said conditional-overlay-at=205
instructions cause control processor, 33J, to receive and
process the length token information in said second message.
Automatically, control processor, 3%J, recommences accepting
additional SPAM signal words from EQFS valve, 39F; receives
and records additional words at said SPAM~input-signal
memory, in sequence after the information already there,
until the total gquantity of SPAM signal words recorded at
said memeory eguals the smallest number of signal words that
can contain one instance of header, execution segment, and
length token information; then ceases accepting SPAM signal
information from EOFS valve, 39F. Under control of the same
preprogrammed instructions that centrelled the processing of
the length token of the first messade, control processor,
39J, processes the length token of the second message in the
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same fashion that applied te the first message but with cne
exception. Contreol processor, 397, determines that the
length token of sald second message matches X-token
information, when compared with token-comparison information,
rather than Y-token information (which was the information
matched by the length token information of the second message
of example #2). Said match causes control processor, 39J, te
select X-bits infeormation, place said information at SPAM-
length-info memory, and process said x-bits information as
the numeric value of MMS-L. Then, in precisely the same
fashion that applied in the case of the first message,
control processor, 393, determines a particular number of
signal words to transfer and places information of said
number at particular working register memory.

Next said conditional-overlay-at-205 instructions
cause control processor, 393, to receive all remaining
command information and padding bits of said second message
and to load said information and bits at said SPAM-input-
signal memory in precisely the same fashion that applied in
the case of the first message. BAutomatically, contreol
processor, 39J, recommences accepting additional SPAM signal
words from EOFS valve, 39F, and receives and records
additional words at said SPAM~input-signal memory, in
seguence after the information already there, until the total
quantity of SPAM signal words recorded at sald memory equals
the number at said working register memory. Then, if the
command information in said second message does not fill a
whole number of signal words exactly, control processor, 19J,
automatically ceases accepting SPAM signal information from
EOFS valve, 39F. But if, instead, said command information
does f£ill a whole number of signal words exactly,
automatically control processor, 39J, receives one additional
signal word freom EQOFS valve, 39F; compares said word to
information of one EOFS WORD: records said word at said SPAM-
input-signal memory immediately following the information
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already recorded at said memory: receives one more signal
word from EOFS valve, 39F, and records said word at said
SPAM-input-signal memory immediately following the
information of said one additional signal word if said
additional word matched said information of one EOFS WORD at
the aforementioned comparing; and ceases accepting SPAM
signal information from EOFS valve, 39F.

By receiving all command informatien and padding bits
in said second message, c¢ontrol processor, 39J, causes EQFS
valve, 39F, to transfer every signal word in sald message.
Accordingly, the next signal word to be transferred by said
valve, 39F, is the first word of the next message embedded in
the "Wall Street Week" programming transmission after said
second message.

Then, in order to locate the information of the
program unit and overlay number fields in the meter-menitor
information of said secend message, said conditional-overlay-
at-205 instructions cause control processor, 39J, to execute
said evaluate-meter-monitor-format instructions and said
instructions cause control processor, 3%J, to place a
selected offset—addreés number at SPAM-mm-format memory in
the same fashion that applied in the case of the first
message. Automatically, centrol processor, 39J, selects
information of the bits of the meter-monitor format field in
said first message, records said information at SPAM-mm-—
format register memory, compares the information at said
memory with format-specification information, determines a
match with B-format information that invokes process=-B-format
instructions that cause contrecl processor, 392J, to place at
said SPAM-mm-format memory a particular B-offset-address
number that is different from the aforementioned h-offset-
address number and that specifies the RAM address/location of
the first bit of information that identifies the specific
format of the meter-monitor segment in said second message.

Then said conditional-overlay-at-205 instructions
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cause control processor, 397, to execute the aforementioned
locate-program-~unit instructions and locate the program unit
field in the meter-moniter information of said second message
in the same fashion that applied in the case of the first
message. Automatically, contreller, 397, adds the
aforementioned program-unit-field-start-datum-location number
to information of said Broffset-address number and records
the resulting first sum then adds the aforementicned program-—
unit-field-length-datum-location number to information of
said B-offset-address number and records the resulting second
sum. Next said instructions cause contrel processor, 32J, to
select information of the starting bit locatien of said
program unit field which information is the number of bit
locations from the first bit location at said SPAM«input=-
signal memory to the first bit location of said field.
Automatically, control processor, 397, places said
information at first-working register memory then selects
second infermation of the length of said program unit field
in contiguous bit locations and places sald second
information at second-working register memory.

Automatically, control processor, 397, selects binary
infermation of the second-working memory information number
of contiguous bit locations at said SPAM-input-signal memory
that begin at the first-working memory information number of
bit leocations after the first bit location at said memory.
Automatically, control processor, 39J, places said binary
information at said first-working memery. In so deing,
control processor, 397, places at said memery information of
the the unique "program unit identification cede" that
identifies the program unit of said "Wall Street Week"
program.

Then said conditional-overlay-at-205 instructioens
cause control processor, 397, to compare the information at
said first-working memory to the infermation at the
aforementicned SPAM-first-precondition register memory (which
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is the same unique code). A match results (which indicates
that control processor, 39J, executed the aforementioned
lead-run-and-code instructions under contrel of the first
message.) Said match causes control preocessor, 39J , teo
continue executing said cenditional-overlay-at-205
instructions.

(As described in the case of the second message of
example #1, at any subscriber station where informatien at
first-working register memory fails to match informaticon at
SPAM-first-precondition register memory, said failing to
match causes the ceontrol processor, 39JF, of said station to
clear all SPAM information from main and video RAMs of the
microceomputers, 205, of said stations and, themselves, to
discard all information of said second message and commence
waiting for the binary infermation of a subseguent SPAM
header.)

Next said conditional-overlay-at-205 instructions
cause contrel processor, 39J, to execute the aforementiocned
locate-overlay-number instructions and locate the overlay
number field in said meter-monitor information in the same
fashion that the information of the program unit field is
located. Said locate-overlay-number instructions cause
controller, 39J, to add a particular preprogrammed overlay-
number-field-start-datun-location number (that is different
from the aforementioned program-unit-field-start-datum-
location number) to information of said B-offset-address
number and record the resulting first sum then add a
particular preprogrammed overlay-number-field-length-datum-
location number to information of said B-offset-address
number and record the resulting second sum. WNext said
instructions cause control precessor, 39J, to select
preprogrammed binary information of the aforementioned datum-
cell-length number of contiguous bit lecations that begin at
zsaid first sum number of bit locations after the
aforementioned first-bit location at said RAM and place said

- 187 -

PMC Exhibit 2012

Apple v. PMC
IPR2016-01520
Page 214



® @

binary information at first-working register memory and ﬁo
select preprogrammed binary information of said datum~cell-
length number of contiguous bit locations that begin at said
second sum number of locations after said first-bit location
and place said binary information at second-working register
memory. In so deing, control processor, 39%J, places at said
first-working memory information of the bit distance from the

" first kit location of said SPAM-input-signal memory to the
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first bit location of said overlay number field and places at
said second-working mehory information of the number of
contiguous bit locations in said overlay number field.
Automatically, control processor, 39J, selects binary
information of the second-working memory information number
of contiguous kit leocations at said SPAM-input-signal memory
that begin at the first-working memery information number of
bit locations after the first bit location at said memeory.
Automatically, control processor, 313JF, places said binary
information at said first-working memory (thereby overwriting
and obliterating the information previously there). In so
doing, control processor, 393, selects from the information
at said SPAM~-input-signal memory and records at said first-
working memory the information of said overlay number field.
(After the information of said overlay field is placed at
saild memory, the information at said memory is "00000001".)}

Then said conditicnal-overlay~-at-205 instructions
cause contreol processor, 39J, to compare the information at
said first-working memory to the *00000001" informaticn at
the aforementioned SPAM-second-precondition register memory.
A match results (indicating that microcemputer, 205, has
completed placing appropriate Fig. 1A image information at
video RAM).

(As described in the case of the second message of
example #1, at any subscriber station where information at
first-working register memery fails to match information at
SPAM-second-precondition memory, the contreol processor, 387,
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of said station interrupts the operation of the CPU of said
microcomputer, 205, in an interrupt fashion well known in the
art, and causes said microcomputer, 205, to restore efficient
operation in a fashion described more fully below.)

At the subscriber station of Fig. 3 (and at URS
microcomputers, 205, at other subscriber stations where
information at first-working memory matches information at
SPAM-second-precondition memory), said match causes control
processor, 39J, to cause matrix switch, 391, to cease
transferring information from EOFS valve, 39F, to control
processor, 39J, and commence transferring information from
control processor, 39J, to the PC-MicroKey System of
nicrocomputer, 205; to transmit the instruction, "GRAPHICS
ON", to said PC-MicroKey System; and to complete said
conditional-overlay-at-205 instructions, the controlled
functions of the second combining synch command, and the
controlled functions of said second message.

At the subscriber station of Fig. 3 (and at URS
microcomputers, 205, at other subscriber stations), said
instruction, "GRAPHICS ON", causes said PC-MicroKey System
to combine the programming of Fig. 1A and of Fig. 1B and
transmit the combined programming to monitor, 202M, where
Fig. 1C is displayed.

Automatically, the preprogrammed instructions that
control control processor, 3%J, cause sald processor, 39T, to
prepare to receive the next SPAM message. Automatically,
control processor, 39J, determines, in a predetermined
fashion, that EOFS valve, 39F, is the primary input to
control processor, 397, of SPAM message information; causes
matrix switch, 39I, to commence transferring information from
EOFS valve, 39F, to control processor, 397; determines that
the information at said SPAM-header memory does not match
the aforementioned cause-retention-of-exec information that
is "oQ1v,

Then, being preprogrammed to collect monitor
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information, control processor, 39J, autematically compares
the information at said SPAM-Flag-monitor-info memory with
particular preprogrammed "o" information. A match results.
Said mateh causes control precesser, 39J, to execute
particular cnes of its preprogrammed collect-moniteor-
information instructions. Under control of said ones,
control processor, 39J, transfers to the buffer/comparatcr,
14, of signal processor, 200, header information that
identifies a transmission of monitor information then the
aforementioned decoder-203 source mark information then all
of the received binary information of said second message
that is recorded at said SPAM-input=-signal memory. (said
information is complete information of the second combining
synch command, and said information transmitted to
buffer/comparator, 14, is called, hereinafter, the "2nd
moniter information (#3).") Then control processor, 38J,
enters "“1" at sald SPAM-Flag-meniter-info memory, completes
said collect-monitor-info instructions, and continues the
conventional preprogrammed instructions of said control
processor, 39J. '

Autcmatically control processor, 397, deletes from
memory all information of said second message and commences
waiting to receive the bkinary information of a subsequent
SPAM header from matrix switch, 39I.

At signal processor, 200, receiving said 2nd menitor
information (#3) causes buffer/comparator, 14, to determine
that the header information, in said 2nd moniteor information
(#3), that identifies a transmission of monitor infermation
matches the aforementioned menitored-instructien-fulfilled-
jdentification information which causes buffer/comparator,
14, to input said 2nd monitor information (#3) to onboard
controller, 14A.

Receiving said znd monitor information (#3) causes
onboard controller, 14A, to record the source mark

5informaticn in said 2nd monitor informatien (#3) at source-
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mark-814A register memory: to record, at particular SPAM-

input-signal-@l4A register memory, all of the received binary

information of said first message that was recorded at the
aforementioned SPAM-input-signal memeory of contreoller, 358J;
and to execute the aforementioned process-monitor-info
instructions. Said instructions cause onboard controller,
14A, to compare the information at said socurce-mark-@14A
memory with the aforementioned source-identification
information. A match results with the aforementioned
decoder-203 source mark information. Said match causes
onboard contreller, 14A, to leocate the instance of “"program
unit identification code" infeormation at said SPAM-input-
signal~@14A register memory, in the fashion described above:
to locate the instance of "program unit identification code®
information in the aforementioned new meniter record; and to
compare said first named instance to said second named
instance. A match results. Under control cof said process-
monitor-info instructions, said match causes onboard
controller, 14A, to record date and time information,
received from clock, 18, at the aforementicned last
particular time field of said new monitor record and, in a
predetermined fashion, to compare the meter-monitor format
field at said SPAM-input-signal-@1l4A register memory to the
aforementicned record format field associated with said
monitor record. No match results which indicates that said
2nd meniter informatien {#3) contains new informatien. Net
resulting in a match causes onboard controller, 14A, in a
predetermined fashiorn, to evaluate said new information and
modify the information content of said new menitor record by
adding and/or deleting and/or replacing information. One

element of information medified at said new moniter recerd is

said record format information which is replaced with new
record format information that specifies the feormat in which
the information of said new record is organized. Finally,

said process-monitor-info instructions cause onbeoard
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controller, 14A, to discard all unrecorded information of
said 2nd moniter information (#3) and commence waiting for
the next inputted instance of moniteor information.

The new information content of the 2nd meniteor
information (#3) causes contreoller, 20, tc meodify the
information of said new monitor record in a particular
fashion. The command meter-monitor segment information of
the minute of the particular transmission within a particular
one month peried provides new information. By comparing said
information with date and time information from clock, 18, in
a predetermined fashien, controller, 20, determines whether
said "Wall Street Week" programming is being displayed at the
time of its coriginal transmission or whether it has been so-
called "time shifted"; that is, recorded at cne time an a
receiver station video tape recorder and played back at a
subsequent time. If contreller, 20, determines that the time
of clock, 18, is the time of original transmission (plus or
minus particular erreor parameter informaticn), controller,
20, deletes the information of the day of the particular
transmission within a one hundred year period from said
monitor record, modifies the record format field with
information that distinguishes said new record as a record of
a display of an coriginal transmission, and enters all other
recorded information of said new monitor record into the
particular fields of said format. If controller, 20,
determines that the original transmission has been time
shifted, controller, 20, medifies the record format field
with information that distinguishes said new record as a
record of a time shifted display, enters all previously
recorded information within the proper fields of said format,
and records the new information of the minute of the
particular transmissicon within a particular one month peried.

The particular overlay information of the command
meter-monitor segment of the 2nd moniter information (#3)

alsc provides new information. Contreller, 20, uses said
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particular overlay information in several fashions. It
records in a particular field of said new monitor record a
count, starting with "1" for said first overlay, of the
number of overlays processed in the course of said program
unit. It increments by one a separate monitor record count
of the aggregate number of overlays displayed at monitor,
202M, over a particular calendar month peried. AaAnd it
increments by one a separate monitor record count of the
aggregate number of combinings processed by all receiver

station apparatus over a particular time period.

OPERATING 5. P. SYSTEMS ... EXAMPLE #3 (THIRD MESSAGE)

Subsequently, the embedded information of the third
message of the "Wall Street Week" program is inputted to
decoder, 203. Just as with the infermation of the first and
second messages, receiving the embedded information of said
third message causes the SPAM information of said message to
be detected at detector, 34, and inputted to controller, 39,
at buffer, 39A; checked and corrected, as necessary, at
preocessor, 39B; converted into locally usable bkinary
informaticn at processor, 39D; and processed for end of file
signal information at EQFS valve, 39F.

When EOFS valve, 39F, commences transferring the SPAM
information of said third message, ceontrol processor, 397,
automatically accepts the smallest number of signal words
that can contain cone instance of header information, records
the information of said words in sequence at SPAM-input-
signal register memory, then ceases accepting SPAM signal
information transferred from ECFS valve, 39F. Automatically,
contrel precessor, 397, selects information of the first H
bits at said SPAM=input-signal memory, records said
information of H bits at SPAM-header memory, and compares the
information at said SPAM-header memory toc the aforementioned
ll-header-invoking information that is "11". No match
results,

- 183 -

PMC Exhibit 2012

Apple v. PMC
IPR2016-01520
Page 220



10

15

20

25

30

35

® «

Not resulting in a match causes control processor,
397, first, to execute evaluate-message-content instructions
then to receive and process the execution segment information
in said third message. Autematically, ceontrel processor,
397, compares the information at said SPaAM-header memory with
preprogrammed invoke-moniter-precessing infermation. No
match results which signifies the absence of meter-moniter
information in said third message. Accordingly, the
information at said SPAM-Flag-monitor-info register memory
remains "1". Then contrel processor, 39J, recommences
accepting additional SPAM signal words from EOFS wvalve, 39F;
receives and records additional words at said SPAM-input-
signal memory, in sequence after the information already
there, until the total quantity of SPAM signal words recorded
at said memory equals the smallest number of signal words
that can contain one instance of header and execution segment
informatien: then ceases accepting SPAM signal information
from EOFS wvalve, 39F. Automatically, contrel processor, 397,
selects information of the first X bits of information at
said SPAM-input-signal memory immediately after the first H
bits, records said information of X kits at said SPAM-exec
memory, and compares the information at said SPAM-exec memory
with centrolled-function-invoking information that is
preprogrammed at the RAM and/or ROM associated with said
processor, 39J. A match results with the aforementioned
cease-overlay information causing ceontreol processor, 39J, to
execute the aforementioned cease-overlaying-at-205
instructions.

Automatically, said instructions cause control
processor, 39J, to cause matrix switch, 39I, to cease
transferring information from EOFS valve, 39F, to control
processor, 39J, and commence transferring information from
control processor, 39J, to the PC-MicroKey System of
microcomputer, 205; to transmit the instruction, "GRAPHICS
OFF", to said PC-MicroKey System: to cause matrix switch,
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39I, to cease transferring infeormation from control
processor, 39J, tc said PC-MicrcKey System and commence
transferring information from centrol processor, 39J, to the
CPU of microcomputer, 205; then to transmit the
aforementioned clear-and-continue instructicn {(the functicn
of which is described more fully below) to said CPU; and
finally, to cause matrix switch, 39I, to cease transferring
information from contrel processor, 39J, to said CPU. 1In so
doing, control processor, 39J, completes said cease-
overlaying-at-205 instructions.

At the subscriber station of Fig. 3 (and at URS
microcomputers, 205, at other subscriber stations), said
instruction, "GRAPEICS OFF", causes said PC-MicroKey System
to cease combining the pregramming of Fig. 1& and of Fig. 1B
and commence transmitting teo moniteor, 202M, only the
composite video programming received from divider, 4, (which
causes meniter, 202M, to commence displaying only said video
programming). And said clear-and-continue instruction causes
microcomputer, 205, to commence processing in a predetermined
fashion (which fashion may be determined by the
aforementioned program instruction set}.

Having completed the controlled functions of said
third message, the conventicnal contreol instructions that
control contrcl processor, 39J, cause said processor, 39J to
prepare to receive the next instance of SPAM message
information in the following fashion.

Automatically, contrel processor, 397, determines, in
a predetermined fashion, that EOFS valve, 39F, is the primary
input te contrel processor, 397, of SPAM message information;
causes matrix switch, 391, to commence transferring
information from EOFS valve, 39F, to control processor, 39J:;
determines that the information at said SPAM-header memory
does not match said cause-retentieon-of-exec information that
is "0l1"; then, being preprogrammed to ceollect monitor
information, compares the information at said SPAM-Flag-
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monitor~info memory with particular preprogrammed "O"
infermation. No match results, and receiving said third
message does not cause control processor, 39J, to transmit
moniteor information to buffer/comparator, 14, of signal
processor, 200. Automatically, ceontrol processor, 397,
comnpletes said collect-monitor-info instructions and
continues the conventional preprogrammed instructicons of said
contreol processor, 39J.

Automatically contrel processor, 397, deletes from
memory all information of said third message, but in so
doing, control processeor, 35J, may perform particular
functions that are not performed in deleting from memory
information of the first and second messages. Confrol
preocessor, 353, has received all command information in said
third message but may not have received all padding bits. If
the command information in the smallest number of signal
words that can contain one instance of header and execution
segment information fills a whole number of signal words
exactly, the last signal word of said command information may
contain no MOVE bits and be followed by cne full signal word
of padding bits. To ensure that all padding bits of said
third message are transferred from ECFS valve, 39F, control
ﬁrocessor, 397, is preprogrammed with particular additicnal
conventional instructicons if H+X fills a whole number of
signal words exactly. Before information of said third
message at said SPAM-header memory is deleted, said
particular instructions cause contrel processor, 39J, to
compare said information to particular preprogrammed *1Q0"
information. A match results which causes contreol processor,
397, under control of said particular instructions, to
compare the last signal word of information at said SPAM-
input-signal memory to information of one EOFS WORD; to
receive one additional signal word from ECFS wvalve, 39F, if
sald last word matches said information of one EOFS WORD;
then to cease accepting SPAM signal information from EOFS
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valve, 39F. In this fashion, control processor, 39J, ensures
automaﬁically that the next signal word to be transferred by
said valve, 39F, will be the first word of the next message
embedded in the "Wall Street Week" programming transmission
after said third message.

Then, having deleted from memory all information of
said third message, automatically control processor, 39J,
commences waiting to receive the binary information of a
subsequent SPAM header from matrix switch, 39I.

OPERATING SIGNAL PROCESSOR SYSTEMS ... EXAMPLE #4

In example #4, the first and second messages are both
partially encrypted, and the combining of Fig. 1A and Fig. 1B
information occurs only at selected subscriber stations where
the information of said messages causes decrypting and
collecting of meter information as well as combining. In
addition, the information of said messages also causes the
collecting of monitor information at selected ones of said
selected stations which selected ones are preprogrammed to
collect moniteor information in the fashion of example #3. In
example #4, all appropriate apparatus of the subscriber
station of Fig. 3 are preprogrammed to collect monitor
information, and buffer/comparator, 14, operates under
control of the aforementioned on-board controller, 144, in
fashions elaborated on below.

Example #4 elaborates on the process of monitor
information collection in one particular respect. The secend
message of example #2 causes particular monitor informaticn
to be recorded at those particular stations, preprogrammed te
collect menitor information, where microcomputers, 205, fail
to satisfy either condition of the invoked conditional-
overlay-at-205 instructions. Thus the monitor information
collected in example #4 documents not only what programming
is displayved at the subscriber station monitors, 202M, of the
present invention but also the efficiency of the operation of
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the system of subscriber station microcomputers, 205. Said
monitor information also provides statistics on those
particular subscriber stations that tune te and process the
programmning of said "Wall Street Week" program but cannot
display Fig. 1lC combined medium image information because
said particular stations are preprogrammed with decryption
key infermation of J but not of Z. Such statistics enable
programming suppliers to evaluate their strategies for
marketing and pricing programming.

In exanmple #4, before the first message is embedded at
the "Wall Street Week" program originating studioc and
transmitted, all information of the executieon segment, the
meter-moniter segment, and the program instruction set in the
information segment are encrypted, using standard encryption
technigues that encrypt binary information without altering
the number of bkits in said information. However, the cadence
information of said message remains unencrypted. More
precisely, the "0l1" header, any padding bits added at the end
of the information segment, and the end of file signal that
ends said message remain unencrypted. (The length tcken and
any padding kits at the end of the command informaticn in a
message that ends with an end ¢f file signal are not,

strictly speaking, cadence information because they provide

25

30

35

no information as te the location of the header that follows
such a message.) Like the second message cof example #2, the
first message of example #4 is only partially encrypted in
order to enakle subscriber stations that lack capacity to
decrypt said message to process accurately the cadence
information of said message.

In example #4, the encryption of the execution segment
of salid first message is dene in such a fashion that, after
encryption, said segment is identical to a particular
execution segment that addresses URS signal processors, 200,
and instructs said processors, 200, to use a particular
decryption key 2 (different from the decryption key J that
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decrypted the second message of example #2) and decrypt the
message in which said segment occurs.

Because said first message is encrypted, its meter-
monitor segment contains a seventh field: a meter instruction
field. Accordingly, the length of said first message, the
number of bits in its meter-monitor segment, the information
of the meter-moniteor format field, and the numeric value of
MMS~L is greater in example #4 than in example #1 and example
#3.

As described above in "One Ccombined Mediium," before
any messages of the "Wall Street Week" programming are
transmitted, contrel inveking instructions are embedded at
salid program originating studic and transmitted toc all
subscriber statiens. Ameong said instructions are particular
instructions, cited in example #2, that set PC-MicroKey Model
1300 Systems to the "Graphics Off" mode, and also
instructions that command URS microcomputers, 205, to c¢lear
all RAM (except RAM contéining operating system information).
In addition (and not described in "One Combined Medium"),
said instructions also include particular instructions that
cause information of zerc to be placed at the afcrementioned
SPAaM-first-preceondition and SPAM-second-precondition register
memories. Accordingly, at the outset of example #4, no PC-
MicroKey 1300 is in YGraphics On" mode; no microcomputer,
205, contains any image information at video RAM; and no
"program unit identification code" information exists at the
SPAM-first-precondition register memory of any control
processor, 3i9J.

At the outset of example #4, information of "1" is at
each of the aforementioned SPAM-Flag-monitor-info, SPAM-Flag-
at-secondary-control-level, SPAM-Flag-executing-secondary-
command, SPAM-Flag-secondary-level-incomplete, SPAM-Flag-
primary-level-2nd-step-incomplete, SPAM-~Flag-primary-level-
3rd-step-incomplete, SPAM-Flag-secondary-level—-2nd-step-
incomplete, SPAM~-Flag-secondary-level-3rd-step-incomplete,
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SPAM-Flag-first-condition-failed, SPAM-Flag-second-condition-
failed, and SPaM-Flag-do-not-meter register memories, and
matrix switch, 3921 is configured to transfer SPAM message
information from EOFS valve, 39F, to control processor, 39J.

Example #4 begins, like example #3, with divider, 4,
transferring the embedded information of said first message
to deceoder, 203. In the same fashion that applied in example
#3, receiving said embedded information at deccder, 203,
causes the binary SPAM information of said first message to
be received, with error correcting information, at decoder,
203; detected at detector, 34:; inputted to controller, 32, at
buffer, 39%A; checked and corrected, as necessary, at

" processor, 39B; converted intec locally usable binary
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information at processor, 39D; and processed for end of file
signal information at EOFS valve, 39F. ’

Receiving said first message causes the apparatus of
the station of Fig. 3, in the following fashion, to decrypt
the encrypted portions of said message; to execute the
controlled functions of the decrypted information of said
message; to collect meter information and meonitor information
relating to said message; and in the fashion described more
fully beleow in "Operating Signal Processing Systems ...
Signal Record Transfer," to transfer neter information and
monitor information to one or more remote processing
stations, causing said stations te¢ process said information.

When EOFS valve, 39F, commences transferring the SPAM
nessage information of said first message, centrol processor,
393, automatically accepts the smallest number of signal
words that can contain H bits; records the information of
said words at SPAM-input-signal register memory; ceases
accepting SPAM message infermation from EOFS wvalve, 39F;
selects information of the first H bits at said SPAM-input-
signal memory:; records said information at SPAM-header
memory;: and compares the information recorded at said memory
to the aforementioned ll-header-invoking infermation that is
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"1ll"., No match results.

Not resulting in a match causes control processor,
39J, first, to execute the aforementioned evaluate-message-
content instructions (because the stations of Fig. 3 is
preprogrammed to collect monitor information) then to receive
and process the execution segment information in said first
message. Automatically, control processor, 39J, compares the
information at said SPAM-header memory with preprogrammed
invoke-monitor-processing information. A match results with
particular "0l1" information. Said match signifies the
presence of meter-monitor information (albeit encrypted) in
said first message and causes contrel processor, 39J, to
enter "0" at the aforementioned $SPAM-Flag-monitor-info
register memory. Then control processor, 39J, recommences
accepting additional SPAM signal words from EOFS valve, 39F;
receives and records saild words at said SPAM-input-signal
memery, in sequence after the information already there,
until the total guantity of SPAM signal werds recorded at
said memory equals the smallest number of signal words that
can contain H+X bits; ceases accepting SPAM signal
information from EOFS wvalve, 39F: selects information of the
first X bits of information at said SPAM-input=-signal memory
immediately after the first H bits; records said informaticn
at said SPAM-exec memory, and compares the information at
said memory with the aforementioned contrelled-function-
inveking information. A match results with particular
preprogrammed this-message-addressed-to-200 information.

In examples #1 and #2, whenever controller, 39,
determined matches with either this-message-addressed-to-205
information or this-message-addressed-to-200 information,
controller, 39, transferred the entire message containing the
identified information to the addressed apparatus. But in
the preferred embodiment, controller, 3%, may be
preprogrammed to transfer, by control information

transmissicn means, only particular informaticn of any given
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message that, contains this-message-addressed-to-200
information. The first and second messages of example #4
illustrate instances of such transferring.

Said match with this-message—addressed-to-200
information causes control processor, 39J, automatically to
execute particular preprogrammed transfer-header-and-eaxec-
seg-info-to-200 instructions. Automatically, said
instructions cause contreol processor, 39J, to transfer to
controller, 20, of signal processor, 200, via control
information transmission means, an interrupt signal that
interrupts the operation of said controller, 20, in a fashion
well known in the art, then particular process-this-message
information then particular at-39JF information that
identifies control processor, 39J, as the source of the
transmission of said process-this-message information then
information of the header and execution segment of said first
message (that is, information of the information recorded at
said SPAM-header and SPAM-exec memories).

Receiving said interrupt signal and infermation causes
controller, 20, to compare the information of said execution
saegment to the aforementioned controlled-function=-invoking-
€200 information and determine a match with particular
decrypt-with-key-Z informatien that instructs centroller, 20,
to cause the decryption of the received binary signal
information of said first message with decryption ey Z.

(At subscriber stations whose URS signal processors,
200, are not preprogrammed with information of said key 2,
the information of said execution segment fails to match any
controlled-function-invoking-@200 information.

Automatically, failing teo match causes the controcllers, 20,
of said stations t¢ cause the control processors, 39F, of
sald stations to discard all information of said first
nessage by causing matrix switeh, 391, to transfer all
informatien inputted from EOFS valve, 39F, to its null
output; then causing EOFS valve, 39F, to transfer all

- 202 -

PMC Exhibit 2012

Apple v. PMC
IPR2016-01520
Page 229



10

15

20

25

30

35

received SPAM information until an end of file signal is
detected; then, after said signal is detected, causing said
valve, 39F, to discard its recordead information of said end
of file signal; causing matrix switch, 39I, to commence
transferring all information inputted from EOFS valve, 39F,
to control processor, 39J; and, itself, deleting all recorded
information of said message and commencing to wait for
inputted information of a SPAM header.)

However, the subscriber station of Fig. 3 is
preprogrammed with all information needed to decrypt said
first message. The aforementioned at-39J information and
match with decrypt-with-key-2Z information cause controller,
20, to execute particular preprogrammed decrypt-with«Z-at-39K
instructions. Said instructions cause contreoller, 20, to
select particular preprogrammed key information of Z and
transfer said key information to decryptor, 39K, of
controller, 39. Then said decrypt-with-Z-~at=39K instructions
cause controller, 20, to compare said information of the
header transferred from contreol processor, 39J, to particular
preprogrammed header-identification-@200 information and to
determine that said information of the header matches
particular "0l1" header information. Said match causes
controller, 20, automatically to transmit a particular
decrypt-in—-a-0l~or-ll-header-message~fashion instruction to
decryptor, 39K. ’

Receiving said key information and said last named
instruction causes decryptor, 39K, to commence using said key
information as its key for decryption and decrypting inputted
information in a predetermined 0Ol-ocr-ll-header-message
fashion that is described meore fully below.

Then said decrypt-with-Z-at-39K instructions cause
controller, 20, to transmit te contrel processecr, 397, a
particular decrypt-process—-and-meter-a-0l-or-ll-header-—
message instruction and particular decryption mark
information of key Z that identifies Z as the decryption key.
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Receiving said instruction and mark infermation causes
control processer, 39J, to record said mark information at
the aforementicned SPAM-decryption-mark register memory, to
enter "1" at the aforementiconed SPAM-Flag-monitor-info
register memory because any meter-monitor information in the
SPAM message being processed is encrypted, then to execute
particular preprogrammed decrypt-process—-and-meter—-current-
dl-or-ll-header-message instructions.

Said instructions cause control processor, 397, first,
te identify EOFS valve, 39F, in a predetermined fashion, as
the primary source of input SPAM message information; to
place particular from-39F information at the aforementioned
SPAM-primary-input-source register memory; and to place
information of a particular reentry-address at the
aforementioned SPAM-address-of-next-instruction-upon-primary-
interrupt register memory which reentry-address specifies the
location of the next decrypt-process-and-meter-current-0l-or-
ll-header-message instruction to be executed when interrupt
information of end of file signal detected information is
next received by control processor, 39J, from said primary
source of input SPAM message information, EOFS valve, 39F.

Then said instructions cause contrel proecessor, 397,
to transfer to decryptor, 39K, the SPAM message associated
with the particular information at the SPAM-header memory of
contrel precessor, 3%J. Automatically, said instructions
cause control processor, 3%J, to cause matrix switch, 39I, to
cease transferring information from EOFS valve, 39F, to
contrel processor, 3%J, and commence transferring information
from control processor, 3%J, to decryptor, 39K. Then said
instructions cause control processor, 397, to transfer all
SPAM message information recorded at said SPAM-input-signal
memory of control processor, 39J. Said information is all
the information of said first message that EOFS valve, 39F,
has already transferred. Automatically, decryptor, 39K,
commences receiving SPAM signal information. Then said
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instructions cause control processor, 39J, to cause matrix
switch, 39I, to c¢ease transferring information from ceontrol
processor, 39J, to decryptor, 39K, and to commence

transferring SPAM message information from EOFS valve, 39F,

5 to decryptor, 39K. As decrypteor, 39K, then accepts
transferred information from matrix switch, 39I,
automatically EOFS valve, 39F, commences transferring SPAM
signal information, beginning with the first signal word of
sald first message that is immediately after the informatiocn

10 ©f said first message that EOFS valve, 39F, has already
transferred. In this fashion, contrel processor, 39J, causes
all information of said first message to be transferred to
decryptor, 39K.

Then said decrypt-process-and-meter-current-0l-or-11-

15 header-message instructions cause control processor, 397, to.
prepare to receive the decrypted information of said first
message and to execute, at a secondary contrel level under
primary control of said decrypt-process-and-meter-current-ol-
or-ll-header-message instructions, the controlled functions

50 invoked by said decrypted informatien. Under control of said
decrypt-process—and-meter-current-0l-or-ll-header-message
instructions, control processor, 39J, places information of a
particular reentry-address at the aforementioned SPAM-next-
primary-instruction-address register memory which reentry-

25address specifies the location of the next decrypt-process-
and~meter-current-0l-er-ll-header-message instruction te be
executed when contreol of control processor, 39J, reverts fron
the secondary control level to the primary control level;
places informatien of "0* at the aforementioned SPAM-Flag-

30primary-level-2nd-step-incomplete register memory and,
separately, at SPAM-Flag-primary-level-3rd-step-incomplete
register memory which information signifies that specific
primary level functions have not been completed; places
information of "0" at the aforementiocned SPAM-Flag-secondary-

351evel-incomplete register memory that is normally "i" which

- 205 -

PMC Exhibit 2012

Apple v. PMC
IPR2016-01520
Page 232



10

15

20

25

30

35

information signifies that secondary control level functions
have not been completed: compares the information at said
SPAM-header memory to cause~retention-of-exec information
that is "01" and places information of said information at
SPAM-exXec register memory at salid SPAM-last-0Ol-header-exec
register memory because a match results; compares the
information at said SPAM-Flag-monitor-info memory with
particular preprogrammed "g" information and skips all steps
of collecting monitor information because no match results;
causes all apparatus of control processor, 3973, to delete
from memory all information of said first message except
information at said SPAM-last-~0Ol-header-exec, SPAM-
decryption-mark, SPAM-Flag-at-secondary-control-level, SPAM-
Flag-primary-level-2nd-step-incomplete, SPAM-Flag-primary-
level-3rd-step-incomplete, SPAM-primary-input-scurce, SPAM-
next-primary-instruction-address register memories; places
particular from-39H information at the aforementioned SPAM=-
secondary-input-source register memory that identifies EOFS
valve, 39H, as the secondary level scurce of input SPAM
message information; causes matrix switch, 39I, to commence
transferring SPAM message information from EOFS valve, 39H to
control processor, 39J; places information of "0" at the
aforementicned SFAM-Flag-executing-secondary-command register
memory which information signifies that information placed
subsequently at SPAM-exec register memory is secondary
command level information; places informaticn of "0" at the
aforementioned SPAM-Flag-at-secondary-level register memory
that is normally "1" which information signifies that control
functions are being executed at said secondary level; and
commences wa;ting to receive information of a subseguent SPAM
header from said switch, 39I.

As decryptor, 39K, receives SPAM message information
from matrix switch, 29I, decryptor, 35K, decrypts said
information, using decryption key Z, in the aforementicned

0l=-or-ll-header-message fashion and transfers the decrypted
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information to buffer, 39G. The aforementioned decrypt-in-a-
0l-or-ll-header-message~fashion instruction causes decrypter,
39K, to transfer the first H bits received from matrix
switch, 39I, without decrypting or altering said pits in any
fashion then to decrypt and transfer all information
following said first H bits. 1In this fashion, the cadence
information of the header in said first message, which is not
encrypted, is transferred by decryptor, 39K, to buffer, 39G,
without alteration.

As buffer, 39G, receives said decrypted information,
buffer, 39¢, buffers said information and transfers it to
EQFS valve, 39H. EQFS valve, 39H, checks said information
for end of file signal infermation, in its preprogrammed end
of file signal detection fashion, and transfers information
that is not end of file signal, via matrix switch, 39I, teo
control processor, 397, as fast as control processor, 397, is
prepared to receive said information.

Having been decrypted, said information is identical
to the binary information of the first message of example #3
(except that the meter-monitor information contains the
aforementioned meter instruction information that is neot in
example #3 and the infermation of the meter-menitor format
field reflects the presence of said instruction information).
Accordingly, receiving the decrypted infermation of the first
nessage of example #4 from EQFS valve, 39H, causes control
processor,'JQJ, to functien, at the aforementioned secondary
control level, in fashions that are identical (except as
concerns the processing of the meter-monitor information)
to the fashionsAinvoked, at the primary control level, by
receiving the information of the first message of example #3
from EQFS wvalve, 39F.

When EOFS valve, 39H, commences transferring the
decrypted SPAM informatieon of the first message of example
#4, control processor, 39J, receives the smallest number of

signal words that can contain H bits, records information
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information of the first H bits at said memory, records said

‘information at SPAM-header memory, and determines that the

15

20

25

30

35

information at said memory dces not match the aforementicned
ll=-header-invoking informaticn.

Not resulting in a match causes control processor,
39J, automatically to compare the information at said SPAM-
header memory with the afcorementioned invoke-monitor-
processing infermation, determine a match, and enter "0" at
SPAM-Flag-menitor~info register memory.

Automatically, control processor, 39J, then receives
additicnal SPAM signal words; records information cof said
words at said SPAM-input-signal memory in seqﬁence
immediately following the signal word information already
recorded at said memory until the total gquantity of SPAM
signal words recorded at said memory is the smallest number
of signal words that can contain H+X bits: selects
information of the first X bits of information at said memory
immediately after the first H bits, records said selected
infcermation at SPAM~exec memory, compares the information at
said last named memcry with controlled-function~invoking
information, and determines a match with the aforementioned
execute=-at=-205 information.

Said match causes control processor, 39J, to execute
the aforementicned load-run-and-code instructicons. Saild
instructions cause control processor, 39J, to determine that
the information at said SPAM-Flag-at-secondary-level register
memery is "O" which causes said processor, 393, to place "o"
at the afcrementicned SPAM-Flag-secondary-level=2nd-step-
incomplete register memory and, separately, at SPAM=Flag-
secondary-level-3rd-step-incomplete register memory (rather
than SPAM-Flag-primary-level-2nd-step-incomplete and SPAM-
Flag-primary-level-3rd-step-incomplete memcries) and te place
information of a particular reentry-address at the

aforementioned SPAM-address-of-next-instruction-upon-
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secondary-interrupt register memory (rather than SPAM-
address-of-next-instruction-upon-primary-interrupt memory).
Then said instructions cause control processor, 39J, to
compare the information at said SPAM=header memory with
header-identification information and determine a match with
"01" information.

Said match causes control processor, 39J, to receive
all remaining command information and padding bits in said
first message in the fashion that applies to a SPAM message
that contains meter-monitor information. Automatically,
control processor, 39J, receives and processes decrypted
length token information. Automatically, control processor,
397, receives and records additional SPAM signal words at
said SPAM-input-signal memory until the guantity of SPAM
words recorded at said memory is the smallest number of words
that can contain H+X+L bits, selects information of the first
L bits of information at said memory immediately after the
first H+X bits, records said information at SPAM-length-info
memory, determines that the information at said last named
memory matches Z~token information, selects z-bits
information associated with said Z-token information, records
said z-bkits information at said SPAM-length-info memory
(thereby overwriting and obliterating the information

. previously at said memory), and processes the information at

25

30

35

said memory as the numeric value of MMS-L. Automatically,
control preocessor, 397, adds H+X+L to the information of z-
bits at said memory, divides the information of the resulting
sum by the number of bits in one signal word, places a "0" at
particular SPAM-Flag-working register memory if the
information of the resulting guotient is a whole number or
"1"* at sald SPAM-Flag-working memory if it is not.
Automatically, control processor, 397, determines a
particular number of signal words to receive, commences
receiving additional SPAM signal words, and records said
words in sequence at said SPAM-input-signal memory
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immediately following the last SPAM signal word previously
recorded at sald memory until the total quantity of SPAM
signal words recorded at said memory equals the number at
said working register memory. Then, if the information at
said SPAM-Flag-working register memory is “O", control
processor, 39J, ceases accepting SPAM signal information.
Or, if the information at said SPAM~Flag~working register
memory is not "o0", control processor, 3%J, receives one
additional signal word, compares the information of said word
to information of one EOFS WORD, records said word at said
SPAM-input-signal memory immediately following the last SPAM
signal word recorded at said mémory, receives one more SPAM
signal word and records the information of sald word at said
SPAM-input-signal memory immediately feollowing the last SPAM
signal word recorded at said memory if said one additional
signal word has matched said EOFS WORD information, and
ceases accepting SPAM signal information.

When control processor, 38J, ceases accepting SPAM
signal information, said load-run-and-code instructions cause
control processor, 39J, to commence loading information at
the main RAM of microcomputer, 205. Automatically, control
processor, 39J, causes matrix switch, 39I, to cease
transferring information from EQOFS wvalve, 39H, to contrel
processor, 39J, and commence transferring information from
control processor, 39J, to the CPU of microcomputer, 205;
instructs sald CPU to commence receiving infermation from
matrix switch, 39I, and loading said information at
particular main RAM; and causes matrix switch, 39I, to cease
transferring information from control processor, 39J, to said
CPFU and commence transferring information from EQFS wvalve,
32H, to said CPU. Automatically, microcomputer, 205,
commences receiving the information, beginning with the first
signal word at EOFS valve, 39H, which is the decrypted
information of the first word of the program instruction set

in said first message. Automatically, microcomputer, 205,
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loads the received information at particular main RAM in a
fashion well known in the art.

Then said load-run—-and-code instructions cause control
processor, 39J, to execute the code porticon of said
instructions. In the same fashion that that applied in
example #3, the instructions of said portion cause control
processor, 39J, to determine that said first message contains
meter-monitor information, to locate the "program unit
identification code" information in the information at said
SPAM~-input-signal memory, and to recerd information of said
"code" information at SPAM-first-precondition register
memory. Saild instructions cause control preocessor, 39J, to
select information of bits of the meter-monitor format field
at at said SPAM-input-signal memory, to record said
information at SPAM~mm-format memory, toc compare the
information at said memory with the aforementicned format-
specification information, teo determine a match with C-format
infermation, and to execute particular preprogrammed process-—
c=format instructions. Automatically, said last named
instructions cause control processor, 39J, to place a
particular C-offset-address number at SPAM-mm—-format memory
that identifies the address/location of the first bit of C
format information. Then said instructions of the code
portion cause control processcr, 337, to execute the
afcrementioned said locate-program-unit instructicns; to
select binary information of particular kit locations at said
SPaM-input-signal memory, using the information of said C-
offset-address number; and to place said selected information
at said sPAM-first-precondition memory. Finally, said
instructions of the code porticn cause contrel processor,
39J, to determine, in a predetermined fashion, that ceontrel
processor, 39J, is operating at secondary contrel level and
place "1" at SPAM-Flag-secondary-level-3rd-step-incomplete
register memory (rather than SPAM-Flag-primary-level-3rd-
step~incomplete memory} signifying the completicon of the code
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step executed by said leoad-run—and-code instructions.

Next said load-run-and~code instructions control
processor, 39J, to determine that the information at said
SPAM-Flag-at-secondary-level register memory is "0" which
signifies that the run portion of said instructions remain
uncompleted and which causes control processor, 39J, in a
predetermined fashion, to commence waiting for interrupt
information of the end of file signal from the EOFS wvalve
that is inputting SPAM signal information to control
processor, 39J, which is EOFS wvalve, 39H.

Whenever the control processor, 39J, of the station of
Fig. 3 is instructed to commence waiting, the conventional
instructions that control said processor, 39J, cause said
processor, 39J, to execute particular steps before actually
commencing to wait. Example #3 showed one such step:
execution of particular collect-monitor-info instructions.
In the preferred embodiment, said conventicnal instructions
cause control processor, 39J, to execute particular primary-
level-? instructions before executing said collect-monitor-
infeo instructions. Said primary-level-? instructions cause
control processor, 39J, to compare the information at the
aforementioned SPAM-Flag-at-secondary-control-level memory
with particular preprogrammed "0o" information. A match
results which means that control processor, 39J, has been
instructed to wait at a secondary control level and
instructions may exist at the primary contrel level that
control processor, 39J, should execute before commencing to
wait. Accordingly, said match causes control processor, 39J,
to place information of a particular reentry-address at the
aforementioned SPAM-next-secondary-instruction-address
register memory which reentry-address is the location of the
next instruction to be executed when the control of control
processor, 39J, reverts from primary control level
instructions to the secondary level instructions; to place

"1" at the aforementicned SPAM-Flag-at-secondary—control-
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level memory signifying that control preocessor, 39J, is not
operating at the seccndary contrcl level; and to commence
executing control instructions beginning with that
instruction whose particular address/location is the
address/leocation of the information at the aforementicned
SPAM=-next=primary-instruction-address memory.

Automatically, the particular cnes of said decrypt~
process—and-meter-current-C0l-or-ll-header-message
instructions that begin at said address/location cause
control processor, 397, to execute the meter portion of said
instructicons. Under control of the instructicns of said
portion, contreol processor, 397, cchpares the information at
the aforementioned SPAM-decryption-mark register memory to
particular prepreogrammed information of zero. No match
results. Not resulting in a match signifies the presence of
decryption mark information and causes control processor,
397, under control said instructions, to .cause matrix switch,
39I, to commence transferring information from contreol
processeor, 397, to the buffer/comparator, 14, of signal
processor, 200; then to transfer header infermation that
identifies a transmission of meter information then the
aforementioned decoder-203 scurce mark information then
information of the decryption mark of Key Z information
recorded at SPAM~-decryption-mark register memory then all of
the received binary information of said first message that is
recorded at said SPAM-~-input-signal memory; then to cause
matrix switch, 39I, to cease transferring information from
control processor, 39J, to said buffer/comparator, 14. (Said
received information is complete information of the first
combining synch command of example #4, and said information
that is transmitted to buffer/comparator, 14, is called,
hereinafter, the "lst meter-menitor information (#4).")} Then
the instructions of said portion cause contrel processor,
397, to enter "1" at said SPAM~Flag-monitor-info memory
because the information of said lst meter-monitor informatien
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(#4) is monitor informatiocn as well as meter information, to
enter "1" at the aforementioned SPAM-Flag-primary-level-3rd-
step-incomplete register memory signifying the completion of
the meter step executed by said decrypt-process-—-and-meter-

5 current~-0l-or-ll-header-message instructions, and to commence
waiting feor interrupt infeormation of an end of file signal.

In due course, EOFS valve, 39F, receives the last
signal word of the information segment of said first message,
which is the last signal weord of said program instruction

10 set. Receiving said word causes EOFS valve, 39F, to transfer
said word, via matrix switch, 39I, to decrypteor, 39K, which
causes decryptor, 39K, to decrypt the information of said
word and transfer the decrypted information of said word, via
buffer, 239G, to EOFS wvalve, 39H. If the decrypted

15 information of said werd contains MOVE kit information,
receiving said information causes EOFS valve, 39H, to
transfer said informatiocon, via matrix switch, 39I, to the CPU
of microcomputer, 205, which causes microcomputer, 205, to
load said information at particular main RAM. .

20 Then said valve, 39F, commences receiving information
of the eleven ECFS WORDs that constitute the end of file
signal at the end of said first message.

Receiving the first EOFS WORD of said eleven causes
EOFS wvalve, 39F, to cease transferring SPAM message

o5 infermation which causes decryptor, 39K, to cease decrypting
and causes microcomputer, 205, to cease loading information
at main RAM if the decrypted information of the last signal
word of the information segment of said first message
contains MOVE bit informatieon (which MOVE bit information

3p C@uses EOFS valve, 19H, automatically teo transfer inputted
information of said word).

Subsedquently, in the fashion described in the
following twelve paragraphs, receiving the eleventh and last
EOFS WORD of said end of file signal causes the apparatus of

35 the subscriber station of Fig. 3 to load decrypted
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information of the last signal word of therinformation
segment of said first message at main RAM if said decrypted
information contains nec MOVE bit information and cease
loading: to terminate the process of decrypting at decryptor,
39K; to execute the program instruction set information
loaded at said main RAM as a machine language pregran,
thereby causing the events described in the thirteenth
paragraph hereinafter (which begins, "As described in "Cne
Combined Medium" above, running ... "):; and to commence
waiting to receive from EOFS valve, 39F, the header
information of a subsequent SPAM message.

Receiving the eleventh and last EOFS WORD of said end
of file signal at EOFS valve, 39F, causes said valve, 39F, to
transmit an interrupt signal of EOFS-signal-detected
information to control. processor, 397, and to commence
waiting for a control instruction from said preocessor, 39J.

Receiving said interrupt signal causes control
processor, 39J, to determine, in a predetermined fashion, a
match between information that identifies the EOFS walwve that
transmitted said signal and the aforementioned from-=39F
information at the aforementioned SPAM-primary-input-source
register memory. Said match causes control processor, 397,
automatically to execute that particular portion of said
decrypt-precess—and-meter-current-0l-or-ll-header-message
instructions that begins with the instruction that is located
at the particular reentry-address of the reentry-address
informatioen at the aforementicned SPAM-address-of-next-
instruction-upon-primary-interrupt register memory.
Automatically, the instructions of said portion cause control
processor, 39J, to transmit to controller, 20, of signal
processor, 200, via control information transmission means,

a particular preprogrammed first-EOFS-signal-detected
interrupt signal then particular primary=-end-of-file-signal-
detected information and one instance ef the aforementioned
at-39J information. Receiving said interrupt signal of EOFS-
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signal-detected information causes control processor, 39J,
then to cause matrix switch, 39I, to cease transferring
information from EQFS valve, 39F, to decryptor, 35K.

Receiving first-EoFs-signél-detected said interrupt
signal and information causes contreller, 20, to execute
particular ones of the aforementioned decrypt-with-Z-at-39K
and decrypt-a-0l-or-li-header-message instructions.
Automatically, said ones cause controller, 20, to transmit a
particular interrogate-message-end instruction to decryptor,
39K. Said instruction causes decryptor, 39K, in a
predetermined fashion and after transferring the
aforementioned decrypted information of the last signal word
of the information segment of said first message, to transmit
particular decryption-complete information to contreller, 20,
which information includes particular last-word information
that is the binary image of said decrypted information of the
last signal word.

Receiving said decryption-complete information causes
controller, 20, to execute particular preﬁrogrammed
end-0l-or-ll-message-decryption instructions that cause
controller, 20, to compare said last-word information to
preprogramned infermation of one EOFS WORD. Resulting in a
match, under control of said instructions, causes controller,
20, automatically to transmit a particular transmit-padding-
bits instruction to decryptor, 39K, that decryptor, 39K, has
capacity to respond to in a predetermined fashion, which
instruction causes decryptor, 39K, to transfer one signal
word of padding bits to buffer, 39G, causing said buffer,
39G, automatically to input said word of padding bits to EQFS
valve, 39H. (If the decrypted information of the last signal
word of the information segment of said first message
contains no MOVE bit information--in other words, if said
word is an EQOFS WORD--receiving said information causes EQFS
valve, 39H, to transfer previously inputted information of

said last word, via matrix switch, 39I, to microcomputer,
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205, which causes microcomputer, 205, to lecad said
information at particular main RAM.) Then said end-~0l=cr=1l1-
message~decryption instructions cause contreller, 20, te
cause decrypter, 39K, to discard said key information of
decryption key 2, toc cease decrypting inputted information
and to commence transferring all inputted information to
buffer, 39G, without alteration. Next said instructions
cause controller, 20, to transmit a particular preprogrammed
transmit-EOF~Signal-and-continue instructieon te centrol
processor, 3%J. In so doing, controller, 20, completes said
end-0l=-or~ll-message-decryption instructions, said decrypt-a-
Ol-or-ll-header-message instructions and said decrypt-with-z-
at-39K insﬁructions and commences processing in the
conventiconal fashioen.

Receiving said transmit-EQOF-Signal=-and-continue
instruction causes control processor, 39J, in a predetermined
fashion, to transmit the aforementioned transmit-and-wait
instruction to EOFS valve, 39F, then to execute particular
instructions of the process portion of said decrypt-process-
and-meter=-current-0l-or-ll-header-message instructions.
Automatically said instructions cause control processer, 397,
to place "0O" at the aforementioned SPAM-Flag-at-secondary-
control-level memory signifying that contreocl precessor, 39J,
is operating at the secondary contrel level and to commence
executing centrol instructions beginning with that
instruction whose particular address/location is the
address/location of the informatieon at the aforementiconed
SPAM-next-secondary-instructicon-address memory.
Auvtomatically, control processor, 39J, executes particular
instructions prior to commencing to wait, compares the
information at SPAM-Flag-monitor-info memory with particular
preprogrammed "O" information, and no match results. Not
resulting in a match causes control processer, 39J,
automatically to skip collect-monitor-info instructions and
commence waiting for interrupt information of the end of file
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signal.

Receiving said transmit-and-wait instruction causes
EOFS valve, 39F, to transfer sequentially eleven instances of
EOFS WORD information--that is, one complete end of file
signal--via switch, 391, to decryptor, 39K: to set the
information at the EOFS WORD Counter of said valve, 39F, to
zero; to transmit the aforementioned complete-and-waiting
information to said control processor, 39J, as an interrupt
signal; and to commence waiting for a control instruction
from control processor, 3%J, before processing next inputted
information.

Receiving said eleven instances of EOFS WORD
information causes decryptor, 39K, to transtfer said
information, without alteration, via buffef, 39G, to EOFS
valve, 39H.

Receiving said information--more precisely, receiving
the eleventh instance of an EOFS WORD in sald infeormation--
causes EQOFS valve, 39H, to transmit an interrupt signal of
EOFS-signal-detected information to control processor, 397,
and to commence waiting for a contrel instruction from said
processor, 39J.

Receiving said interrupt signal causes control
processor, 39J, to determine, in a predetermined fashion,
that the EOFS valve that transmitted said signal is the valve
identified by the aforementioned from-39H information at the
aforement ioned SPaM-secondary-input-source memory. Said
determining causes control processor, 39J, automatically to
jump to and execute that particular portion of said load-run-
and-code instructions that begins with the instruction that
is located at the particular reentry-address of the reentry-
address information at the aforementioned SPAM-address-—of-
next~inetruction-upon-secondary-interrupt nemory. Saiad
particular portion is the run portion of said load-run-and-
code instructions. Automatically, the instructions of said

portion cause contreol processor, 39J, to cause matrix switch,
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39I, to cease transferring information from EOFS valve, 39H,
to the CPU of microcomputer, 205, and to commence
transferring infoermation frém contrel processor, 39J,te said
CPU; to transmit a contrel instruction teo said CPU that
causes microcomputer, 205, to cease loading information at
said main RAM and execute the information so lcoaded as so-
called "machine executable code" of one so-called "job"; to
cause matrix switch, 39I, to cease transferring infermation
from contrel processor, 39J,tec said CPU; then to transmit the
aforementionéd discard-and-wait instruction, via control
transnission means, to EQFS valve, 39H, (causing said valve,
39H, to set the information at said EOFS WORD Counter to
"O00000000", to transmit the aforementioned complete-and-
wailting information to control processor, 397, as a second
interrupt signal, then to commence waiting for a further
control instruction from contreol processor, 39J); and
finally, to determine that the information at the
aforementioned SPAM-Flag-at-secondary—control-level memorf
matches particular preprogrammed "0" information and,
accordingly, to place "1" at the aforementioned SPAM~Flag-
secondary-level-2nd-step~incomplete memory which information
indicates that control processor, 39J, has completed the
instructions of said run portion. In so doing, control
processor, 397, completes the instructions of said run
portion.

Automatically said load-run-and-code instructiens
cause control processor, 39J, to compare the information at
the aforementioned SPAM-Flag-secondary-level-3rd-step-
incomplete memory with particular preprogrammed information
that is "1"., No match results which signifies that centrol
processor, 39J, has already completed the code portion of
said load-run—-and-code instructions. Net resulting in a
match causes control processer, 33J, to complete said load-
run-and-code instructions, to place "1" at the aforementicned

SPAM-Flag-secondary~level-incomplete register memory
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instruction whose particular address/location is the
address/location of the information at the aforementioned
SPAM-next-primary-instruction-address memory.

Automatically, the particular instructions that bhegin
at said address/leocation cause control precessor, 39J, to
execute particular end-process-portion-? instructions of said
decrypt-process-and-meter-current-0l-or-ll-header—-message
instructions. Under control of said end-process-portion-?
instructions, control processor, 39J, determines that the
information at said SPAM-Flag-secondary-level-incomplete
register memory matches a particular preprogrammed "1";
places "1" at the aforementicned SPAM-Flag-primary-level-2Znd-
step-incomplete register memory, signifying completion of the
process portion of said decrypt-process-and-meter-current-01-
or-ll-header-message instructions; determines that the
information at the aforementioned SPAM-Flag-primary-level-
3rd-step-incomplete register memory matches a particular
preprogrammed "1", signifying the completion of the meter
portion of sald decrypt-process-and-meter-current-0l-or-11-
header-message instructicns: and completes execution of said
decrypt-process~and-meter-current-ctl-or-ll-header-message
instructions.

Completing the controlled functions of said first
mesgage causes control processor, 39J, automatically to
prepare to receive the next SPAM message. Autcmatically,
control processor, 39J, conpares the infermation at said
SPAM-header memory to particular preprogrammed cause-
retention-of-exec information that is "0l". A match results
which causes control processor, 39J, to compare the
information at the aforementioned SPaM-Flag-executing-
secondary-command register memory to particular preprogrammed
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information that is "0". A match results which signifies
that control processor, 397, is executing contrel functions
invoked by information of a secondary level execution
segment. Accordingly, said match causes control processor,
39J to place information of the information at said SPAM-exec
memory at the aforementioned SPAM-last~secondary-0l-header-
exec register memory (rather than at SPAM-last-0Ol-header-exec
register memory). Being preprogrammed to collect menitor
information, control processor, 387, automatically compares
the information at said SPAM~Flag-monitor-info memory with
particular preprogrammed "0" information. No match results
which indicates that control processor, 39J, has transferred
menitor information in respect to said first message. Then,
automatically, contrel processor, 39J, causes allrapparatus
of contrel processeor, 39J, to delete from memory all
information of said first message except infeormation at said
SPAM-first-precondition, SPAM-last-0Ol-header-exec, and SPAM=~
last-secondary-Ol-header-exec memories. Finally, control
processor, 39J, causes EOFS valves, 39F and 39H, to commence
processing inputted signal words, in their preprogrammed
detecting fashions, and outputting information to matrix
switeh, 39I: causes matrix switch, 39I, to commence
transferring information from the EOFS valve identified by
the infermation at the aforementioned SPAM-primary-input-
source register memory, which is EOFS valve, 39F, to control
processor, 39J: and commences waiting te receive information
of a subsequent SPAM header from matrix switch, 39I.

As described in "One Combined Medium" above, running
said program instruction set causes microcomputer, 205, ({and
URS microcomputers, 205, at other subscriber stations) to
place appropriate Fig. 1A image information at particular
videce RAM then to transfer particular-number-of-overlay=-
completed information and instructions to control processeor,
397. Receiving said information and instructions causes
contrel processer, 39J, to place the number "00000001" at the
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aforementioned SPAM-second-precondition register memory,
signifying that said image information represents the first
overlay of its assoclated video program.

Receiving said 1st meter & monitor information (#4)

5 causes buffer/comparator, 14, automatically t¢ compare the
infoermation, in said 1st infeormation, of the header
information that identifies a transmissien of meter
information te particular preprogrammed header-
identification-@1l14 information. A match results with

1o particular weter-identification information which causes
buffer/comparator, 14, to to select information of particular
predeterminea bit locations (which locations contain the
information of the meter instruction field of said 1lst meter
& monitor information (#4)) and to compare said selected

15 information to prepregrammed metering-instruction-comparison
information, (Matches with particular metering-instruction-
compariscn information invoke simple metering processes that
buffer/comparator, 14, has capacity to perform by itself).
No match results (which signifies that the meter processing

og caused by the information said field is too complex to eccur
under contreol of buffer/comparator, 14, alone). Not
resulting in a match causes buffer/comparator, 14,
automatically to transmit to controller, 20, particular
preprogrammed instruct-to-meter information then sald

25selected information (which the meter instruction information
of said first message).

Receiving said information causes centroller, 20, to
compare said meter instructien information to preprogrammed
instruct-to-meter-@z20 information and to determine that said

30infprmation matches particular 1-2-3-meter information that
invokes three particular sets of instructions preprogrammed
at contreoller, 20. The first set initiates assembly at
buffer/comparator, 14, of a first particular meter record
that is based on the information, in one meter-monitor field

350f the first message, of the program unit information of said
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first command. Assembly of said record enables a particular
remote metering station to account for the use of the
information of said “"Wall Street Week" program and bill
subscribers who use said information. The second set causes
assembly at buffer/comparator, 14, of a second particular
meter record that is based on the information, in a second
meter-monitor field, of the supplier of the program
instruction set that fellows said first command. The
capacity for a given command to cause the assembly of more
than one record enables separate ownership properties that
are used jointly in a given instance of SPAM information to
be accounted for separately. For example, the copyright
owner of said "wall Street Week'!" program (who owns the Fig.
1B image) and said supplier (whose information generates the
Fig. 1A image) may be different parties. Said second record
enables said remote station (or alternatively, a separate
remote metering station) to account for use of said program
set separately from the accounting of said "Wall Street Week"
program and t¢ charge sub