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Technical Field

The invention relates generally to an apparatus and a method for receiving and
processing information, and for adapting the operational characteristics of the processing in
response to material included in the received information. More particularly, the invention
relates to an apparatus and a method embodying a software-controlled process which adapts
or modifies the software in response to the received information. Although the invention
has many applications, the invention is more particularly described in connection with a
motion picture application in which film stock carries a conventional analog SVA
soundtrack and a digital soundtrack with a digital representation of the software required to
properly process the digital soundtrack. An apparatus and a method according to one
embodiment establishes what version of software is required to properly process the digital
soundtrack, optionally modifies its software from information carried with the digital
soundtrack if the current version on hand is not appropriate, and uses the updated version
of software to process the digital soundtrack on the remainder of the current film and other

future films until such time as another software update is required.

Background A

As software-controlled devices become increasingly important in many diverse fields
of application, the difficulties associated with modifying the software that controls these
devices is becoming increasingly troublesome. The need to modify software arises from a
variety of situations such as: (1) the software does not operate correctly due to some
deficiency in design or implementation, often referred to as a "bug”; (2) the needs of the
application in which the software operates have changed, therefore the software must be
modified, enhanced, or replaced in order to service the changed needs; or (3) new software
is available which provides new features or which services an application more efficiently.

Modifications to software are placed into effect by a procedure referred to herein as
an “installation.” A particular embodiment of software is referred to herein as a "version"”
of the software. Thus, modifying or replacing a particular embodiment of software with a

different embodiment is referred to as installing a different version of the software.
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10 made herein; the term "software” includes both types of computer programs. When

necessary, firmware will be distinguished by terms such as "ROM-based software. "

With the advent of microprocessor-based personal computers, installing new
versions of software is a comrﬁonplace experience. This experience illustrates two
principal difficulties associated with modifying software: performing the installation itself,

15  and distributing the materials necessary to perform the installation.

Performing software installations is frequently troublesome because it often requires
skills not normally possessed by the "end user” of the software product, or it demands time
and/or expense which the end user does not wish to expend. The end user is sometimes
required to provide critical information such as what type of equipment the installed

20  software is to support, and to elect various options which customize the software’s
operation according to the end user’s preferences.

By improving the sophistication of installation procedures, software developers have
reduced the amount of end-user intervention required but some intervention is still
generally required to decide at least whether the instailation is to take place. End-user

25  intervention is undesirable because it is inconvenient to the end user and because it also
introduces an opportunity for mistakes which may invalidate the installation.

Distributing installation materials is difficult because of a host of administrative and
logistical problems. The provider of the installation materials must know, for example,
who needs the materials, what materials are needed, where and when the materials are

30 needed, and the skill and training levels of the person expected to perform the installation.
The responsibility to insure the provider has this knowledge can be placed upon the end
user by requiring the end user to request the desired materials, upon the provider of the

materials, or it can be shared.
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controlled Compact Disk (CD) player. The average end user probably will not even

realize that the CD player is controlled by software. Responsibility must, therefore, fall
upon the provider of the installation materials, but unless the provider has accurate records
showing who uses which products, distribution of installation materials is difficult at best.

10 Of course, even if the materials can be distributed, the installation itself may be essentiiliy
impossible for the end user to perform.

These two difficulties are readily apparent during development of a product such as
the CD player mentioned above. During early product development, software is
particularly volatile and requires frequent modification. Installation of a new software

15  version entails either replacing the current ROM integrated circuits or "chips" with new
ROM chips embodying the new version, or altering the contents of the current ROM chips
if the chips are "programmable."”

During later development phases, products are commonly subjected to "Beta
testing" at locations geographically removed from product developers. The need to modify

20  software continues, but such modifications become more difficult; replacing or
reprogramming ROM chips is not normally within the capabilities of the average end user.
The end user is normally dependent upon the product developer to install different versions
of ROM-based software. The end user is usually required to take the product out of
service and deliver it to the manufacturer or an authorized agent who installs new software.

25  This procedure is costly and inconvenient, and perhaps even impossible if the end user
cannot afford to take the product out of service.

Because of the difficulties involved with the distribution of installation matenials and
with the performing of the installation itself, the manufacturer of a CD player, for
example, cannot reasonably require an end user to use conventional methods to install

30 different software versions to play particular Compact Disks or particular selections on a
Compact Disk. But the ability to install a different software version for each disk or
selection offers some attractive advantages.

First, the operating characteristics of the CD player can be altered to accommodate,

for example, changes in Compact Disk recording formats. Assuming that format changes
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These advantages apply to a wide range of software-controlied "presentation

system" products such as cinema soundtrack playback systems, audio-tape and audio-

cassette-tape recorders, video-tepe and video-cassette-tape recorders, and radio and

television receivers. In general, a "presentation system" product receives one or more
15  input signals comprising "presentation material" and processes that material to generate

output signals which, in combination with suitable transducers, produce one or more

perceptual stimuli such as sounds, visuel images, odors, flavors, or touch.

The realization of the advantages discussed above depends upon the ability to
provide for automatic installation of software without end user intervention and for

20  automatic distribution of materials required for such an installation.

Disclosure of Invention

It is an object of the present invention to provide an apparatus and a method for the
. automatic installation of software versions without requiring end user intervention.
It is another object of the present invention to provide an apparatus and a method
25  for the automatic distribution of installation materials to a software installation process.
According to the teachings of the present invention, an apparatus receives
information comprising presentation material and operation material. In response to the
presentation material, the apparatus generates one or more signals which represent one or
more perceptual stimuli such as aural or visual stimuli. In response to the operation
30  material, the system adapts the operational characteristics of the process which generates
these signals.
In one embodiment of the present invention for a cinema soundtrack playback

system, an apparatus receives from motion picture film stock both soundtrack information
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the film and installs the constructed version in the programmable ROM. After the
appropriate version of software is installed, the apparatus operates according to the newly
installed software to receive and playback the soundtrack information.

According to further teachings of the present invention, a medium carries encoded
10  information comprising two or more forms of presentation material corresponding to a set
of signals representing perceptual stimuli such as aural or visual stimuli and comprising
operation material corresponding to operational characteristics of an apparatus for
generating perceptual stimuli in response to the presentation material.
In one embodiment of the present invention for a cinema soundtrack recording
15  system, motion picture film stock carries soundtrack information in two forms, a
conventional analog SVA soundtrack and a digitally encoded form of the soundtrack, and
processing software information; the processing software information conveys the version
of software required by a playback system to properly process the digitally encoded
soundtrack.
20 Embodiments as well as objects and advantages of the present invention in addition
to those discussed above are set forth throughout this description and particularly below in

the Detailed Description of the Invention.

Brief Description of Drawings

Figure 1 is a functional block diagram of a presentation system which does not
25  incorporate the present invention.
Figure 2 is a functional block diagram of a presentation system which does

incorporate the present invention.
Figure 3 is a functional block diagram of a cinema soundtrack playback system

inéorporating a preferred embodiment of the present invention.

30 0 r Carryi the Inventi
Figure 1 illustrates the basic functional structure of a conventional presentation

system. Receiver 102 receives from path 100 encoded information, extracts presentation
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10 104 converts the PCM encoded digital information into one or more analog signals which
may be amplified and presented by suitable transducers such loudspeakers.

Figure 2 illustrates a basic functional structure of a presentation system according to
the present invention. Receiver 202 receives from path 200 encoded information, extracts
presentation material and operation material from the encoded information, and passes the

15  extracted presentation and operation material to adaptor 208. By utilizing path 212 as
required, adaptor 208 adapts the operating characteristics of receiver 202, processor 204,
and/or adaptor 208 in response to the operation material, and passes the presentation
material to processor 204. Processor 204 generates in response to the presentation material
one or more signals representing one or more perceptual stimuli and passes these signals

20  along path 206.

In a preferred embodiment of a primary presentation system, adaptor 208 interrupts
the flow of presentation material to processor 204 and passes along path 210 instructions to
one or more peripheral devices such as a secondary presentation system to provide
temporary service while adaptor 208 is adapting the operational characteristics of the

25  primary presentation system.

Many variations in embodiment come within the scope of the present invention: the
nature of the information received from path 200, the components which constitute receiver
202 and processor 204, and the nature of the signals passed along path 206 are not critical
to the practice of the present invention. For example, receiver 202 for a CD player may

30  comprise both the optics and electronics required to obtain a PCM representation of the
optical patterns carried by a disk, in which case the information received from path 200
comprise light waves. An alternative embodiment is like that described above; receiver

202 may comprise only the electronics in which case, for example, the information
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10 structure illustrated in Figure 2 is the preferred embodiment for many applications.
According to this preferred embodiment, adaptor 208 is placed as early as possible in the
processing path so as to minimize the delay in adapting the operational characteristics in
response to the operation mateﬁal.
Figure 3 illustrates a basic functional structure of a cinema soundtrack playback
15  system according to the present invention. Receiver 302 receives from path 300 encoded
information, extracts presentation material comprising motion picture soundtrack
information and operation material corhprising processing software information from the
encoded information, and passes the extracted soundtrack and processing software
information to loader control 322 within adaptor 308. Loader control 322 passes the
20  soundtrack information to processor 304 and optionally calls for the adaption of the
operational characteristics of receiver 302, processor 304, and/or loader control 322 in
response to the processing software information. Processor 304 generates in response to
the soundtrack information one or more signals representing one or more channels of aural
stimuli and passes these signals along path 306.
25 According to one embodiment, the software required to operate the cinema
soundtrack playback system comprises several software modules. Each module
corresponds to the computer program of one major "function” such as receiver 302,
processor 304, or loader control 322.
During initialization of the playback system, loader 334 loads the appropriate
30 software module into each of the major system functions. Loader 334 first examines the
contents of Programmable Read Only Memory (PROM) 326. If PROM 326 contains a
version of one or more software modules, loader 334 loads those modules into the system

functions along path 312. Otherwise, loader 334 loads software modules found in ROM

338.
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Also during initialization, loader 334 constructs in RAM 336 a "local directory”
with entries for each software module indicating the version currently loaded into the
system. A list of all software modules and their base version is copied from ROM 338

10 into RAM 336. Versions of software modules residing in PROM 326 are merged into the
directory in RAM 336. Loader 334 also stores into RAM 336 the amount of unused or
“free" space available in PROM 326. The local directory and the amount of free space is
passed along path 312 to loader control 322.

After initialization is completed, the playback system begins normal operation

15  according to the software loaded into the various functions. Receiver 302 extracts and
formats "packets" of information in response to the encoded information received from
path 300. An "audio packet" contains soundtrack information. A "software packet”
contains processing software information. A "directory packet” contains a directory or an
inventory of all software modules carried by the motion picture film, thereby indicating

20  what versions of each software module is required to properly playback the film
soundtrack.

Loader control 322 examines the contents of the directory packet and compares it to
the local directory to establish whether each software module currently loaded in the
system is adequate to properly playback the film soundtrack. If all modules are adequate,

25  audio packets are passed to processor 304 for subsequent processing.

If the directory packet indicates that any of the currently loaded software modules
are not adequate, then loader control 322 causes the inadequate modules to be altered by
extracting information from certain software packets to construct in RAM 324 the
appropriate version of those software modules corresponding to the inadequate modules.

30 - In the preferred embodiment, loader control 322 begins extracting information from
"relevant” software packets even before the directory packet is examined. “Relevant”
modules are those which are appropriate for the particular hardware implementing the
playback system; it should be appreciated that the software packets may convey processing

software information appropriate for different playback system implementations. In this
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10 begins loading them along path 330 into the unused areas of PROM 326 and decrements
the amount of free space accordingly.
If there is insufficient free space in PROM 326 to hold the newly constructed
modules, then loader control 322 obtains along path 332 a copy of those software modules
in PROM 326 which do not have a corresponding new version constructed in RAM 324,
15  Thus, loader control 322 places in RAM 324 the appropriate version of all software
modules represented in PROM 326 which are required to playback the film soundtrack.
.After this is accomplished, loader control 322 erases the contents of PROM 326 and then
loads along path 330 all modules in RAM 324 into PROM 326.
After loader control 322 completes loading the appropriate versions of software
20  modules into PROM 326, it requests along path 328 that loader 334 reinitialize the system
as described above. In this manner, loader control 322 and loader 334 are able to alter the
operational characteristics of the playback system by loading appropriate versions of
software into each of the major functions along path 312.
The preferred embodiment of the present invention also provides for installing a
25  temporary version of one or more software modules without altering the contents of PROM
326. A “temporary" software packet contains software information which loader control
322 uses to construct a temporary srftware module in RAM 324 similarly to that described
above for normal software packets; .  ever, loader control 322 does not consult the local
directory to establish whether a temporary software module should be loaded. Temporary
30  software modules are always loaded into the system.
The loading of temporary software modules is accomplished as follows. After
loader control 322 has constructed all of the temporary modules in RAM 324, it requests
along path 328 that loader 334 load a special version of the loader control module residing

in ROM 338. Operating under this special software version, loader control 322 sends
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In preferred embodiments, Flash Electrically Programmabie Read Only Memory
implements PROM 326; however, it should be appreciated that other implementations are
possible such as Electrically Erasable Programmable Read Only Memory.
In the preferred embodiment of a cinema soundtrack playback system, the motion
10 picture film carries a conventional analog soundtrack in the Stereo Variable Area (SVA)
and digitally encoded information comprising software packets and audio packets with |
digital soundtrack corresponding to the SVA soundtrack. The primary playback system
processes the digital soundtrack. If loader control 322 establishes that one or more
software modules must be replacéd by modules represented by information carried in the
15 software packets, loader control 322 interrupts the flow of audio packets to processor 304
and indicates along path 310 that the primary playback system is interrupting operation.
Playback of the film soundtrack may continue uninterrupted by switching to a conventional
secondary playback system. not shown, which processes the SVA soundtrack. After new
versions of software modules have been loaded and the primary system has resumed
20  operation, loader control 322 indicates along path 310 that playback may switch to the
primary system.
Additional details outside the scope of the present invention which pertain to the
implementation of the preferred embodiment of a cinema soundtrack playback system are
set forth in International Patent Application Number PCT/US 92/00898 filed February 4,
25 1992, designating the United States, and in International Patent Application Number
PCT/US 92/00133 filed January 8, 1992, designating the United States, beth-ef~which~are
hessby-incosposated.by.seferenceintheircntizetyy A preferred configuration of blocks
containing digital sound track information interieaved with “ancillary blocks” containing
ancillary information such as processing software information is set forth particularly on
30  pages 32-33 of application number PCT/US 92/00133; however, the actual configuration of
blocks is not critical to the practice of the present invention.
The operation of devices peripheral to the cinema soundtrack playback system may
also be adapted in response to operation material. A few examples include altering the cg,f“'é

acoustic characteristics of a motion picture theater by switching between different Q@
¥



constructs an appropriate version of software fromthe processing software

[ nfor (g?b %ﬂhe filmand installs the constructed versi cﬁ.’l‘ w&s
Y 28%a

pr ogr anma After the appropriate version of software 1's |nst
t he apparatus operates according to the-néwly installed software to recel ve
and pl ayback the soundtrack information. According to further

t eachi ngsjotispeARerSySeRR! akdtitznthe @QualafiBifl chiFaciristiL © 3f ChRISptRNer B steri tandn
conprising two or nore forms of presentatlon mat erial corresponding to a

set of sugnamacepw@szancmg perceptual stinmuli such as aural or visual

stimuli and co era teri [r nal
characteristi cggé?&g%%aﬂfg’ é‘{‘ﬁp H‘?gﬁ'eg"é’ﬁ%"&ﬁ% 6‘?“5'03‘8%{’ 3’3{’&)9} Bﬁﬂ?{"“g
response jpplichworRl eit énpaticwlaryabefal @l applications ultiliziap softwardédiitrolled prédirts
present i nvention for a cinema soundtrack recording system notion picture

film 8t ocle pracess drformatinn eartied by feithersa siormgemedinmisieinas opticad oy sRrgnehd|

I sV, tall dt K,
Pt ocessi rioREF ALt b B tlefismon nist OB BF o B MieaholSn BRARMFC,
conveys the veFgi eanfile, SOfelddiich feReiver ﬂﬁy&ﬁp@r@b&ﬁbﬁﬁ'&nﬁ&iﬁﬁaﬁ@dﬂaﬂfs%@ﬁ y .
process the digitall encoded soundt r ack nbodi nents as well as

obj ects aNAS&RANE estl signal piandasd mok yeledafined by rﬂd&ﬁ!ﬂ& jtvaperadonahose
el s Lk OB P R 1 o
10 defining the advanced signal standard to also include a basic signal standard such as NTSC,
such a television receiver may present visual and aural stimuli according to the advanced
standard provided it has adequate software, but can switch to the basic signal standard to
provide continued operation while installing software required for the advanced signal

standard received from the transmission itself.
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Brief Description of Draw ngs
di agram o
i nventi-on

Figure 1 is a functional block

I on system whi ch qoes not i ncorporat
i’éi’lﬁgsyagkﬁ{;ure 2 is a functianal bl ock di agram /%%

system whi ch does incorporate the present invention.
functional block diagramof a cinenma soundtrack playback system
I ncorporating a preferred enbodi nent of the present. invention.

Modes for Carrying Qut the Invention

basi c functional structure of a conventional presen tﬁ% Tii' ﬁ Fv’aced

Recei ver NIWICGIcAIMSs from path 100 encoded infornati
presentation

)

10

18

20

25

30

35

Figure 1 illustrates the

1. Apparatus comprising

receiver means (202, 302) for receiving encoded information, said information
including presentation material and operation material, wherein said presentation material
is represented in at least two forms, the operation material comprising at least a portion of
the software required to play back the presentation material represented in a first form but
not required to play back the representation material represented in another form,

processor means (204, 304) for generating in response to said presentation mate-
rial one or more signals representing sounds and/or visual images, and adaptor means
(208, 308) for adapting in response to said operation material the operational characteri-
stics of said receiver means, said processor means, and/or said adaptor means, wherein at
the operational characteristics of at least one of said receiver means, said processor
means, and said adaptor means is controlled by software installed in the apparatus and
said adaptor means alters and/or replaces said installed software in response to operation
material software so that the apparatus may play back the presentation material represen-
ted in said first form.

2. Apparatus according to claim 1 wherein said processor means (204, 304) gene-
rates one or more signals representing sounds and/or visual images in response to presen-
tation material represented in said first form.

3. Apparatus according to claim 2 wherein said adaptor means (308) includes
means (322) for interrupting the operation of said processor means (304) and for output-
ting signals representing sounds and/or visual images in response to presentation material
represented in another form while said adaptor means is altering and/or replacing installed
software in response to operation material software, whereby signals representing sounds
and/or visual images are provided by the apparatus substantially without interruption.

4. Apparatus according to claim 3 wherein said adaptor means (308) includes
control means (334) for establishing in response to said operation material the version or
versions of said software required to play back the presentation material represented in the
first form, wherein said adaptor means alters and/or replaces only the installed software

which is not the required version.
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-6 - material fromthe encoded information, and pas t ed
presentation material to processor 104. Processor 10;@@8‘:’ ﬁgﬂﬂmﬂ response
to the presentation nmaterial one or nore signals rep or nore
per cept ual PETIUSAI/05483 passes these signdls al ong path 106. 9426506 WO Eihe
embodi ment of a known CD pl ayback system for exanple, receivéifay3D, 1954
recei ves video-like signals frompath 100 which represent visual inages on
a Conpact Di sk scanned by a laser-illum nator/phot odi ode-sensor

conbi nation; receiver 102 generates in response to the video-like signals

Pul se Code NbdulfatAmammwcmdmadwlaimgs wdiereim Said roperation guaterial comgirisgs ab
th t

the PCM éﬁ%‘%aﬂdﬁﬁﬁaﬁtﬁf’“' fhwi, o] Flap BAEE e pleehiacth 8230 nan‘Y'?mE?eEh
may be anpiust ferm mgp«p& enmare hans one playback: mwp@ma%ono

Figure ¢ iddapidf midans soé)ambﬁdéye&imnﬂémt@w Rstablighit¥, in sé’rto%‘iﬁf em

according to the present I nvention. Recelver 202 recelVeSs fro path 200
encoded | mmmwmnﬂ the,varsion o yersions fomtheselwars required tocnlay bagk themred o

fromthe epaRH6R mdtérd "Repi=8énted ifl theafifse Toimn the playback system implementation
associated with the apparatus.

10 6. Apparatus according to either one of claims 4 or 5 wherein said operation
. material also comprises directory information providing an inventory of the operation
material software, whereby said control means (334) establishes the resident software to
be altered and/or replaced by comparing the directory information to the resident soft-
ware. '
15
7. Apparatus according to any one of claim 2 to 6 wherein presentation material
represented in a first form is represented in the form of digital information and presenta-
tion material represented in a second form is also represented in the form of digital infor-
mation.

20
8. Apparatus according to any one of claim 2 to 6 wherein presentation material

represented in a first form is represented in the form of digital information and presenta-
tion material represented in a second form is represented in the form of analog informa-
tion.
25
9. Apparatus according to claim 7 or claim 8 wherein said receiver means recei-
ves said encoded information carried by either a storage medium or a transmission
medium.

30 10. Apparatus according to claim 7 or claim 8 wherein said receiver means recei-
ves said encoded information from an optical storage medium.

11. Apparatus according to claim 10 wherein said optical storage medium is
motion picture film stock and wherein said analog information is carried by a conventio-

3s nal analog soundtrack.
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extracted presentati on and operation materi 'x 08. By utilizing
path 212 as required, adaptor 208 adapts th;mmlmmnmg acteristics of
recei ver 202, processor 204, and/or adaptor o r e to the
oper at i on PET/EIS93/05188d passes the presehtati on material t o3426506W0 BRO4.

Processor 204 generates in response to the presentation nater iNdhy 3801984
nore signals representing one or nore perceptual stinmuli and passes these

si gnal s al ong path ,206. . In a.preferreds,enbodi nent _of a prinmary.
ot dsentati on sy a2e /PPN asporing 1P il o iR § SHRY, i psteed b ki
mat eri al tves paid eacxied itfotmatioh framsemagrietio gtopageméiidmi nstructions to one or

nore peripheral devices such as a secondary presentation systemto provide
tenporary service while adaptor 208 is adapting the operational . )

char act eri sti cs 18f Apparatys acegrding fae claim a2 whereipssaidnmagnetic storagermedium is
vari at ié)nqnd'glﬂ ﬂgﬁg@l ment conme wWithin the scope of the present invention:
the nature OF t I nformati on received frompath 200, the conponents which

constitute receiver 202 and processor 204, and the nature of the signqls
passeg_ al onlg: paih, Asguaﬁﬁ aﬁéﬁrdﬁxg'tglggﬁl?76x0cliégﬁ8m€éiﬁl SAd Pécelves nitiaft §%He1b tﬁ .
i nvention. For. exanple,. receiver or a .pl.ayer may conprise bo e
optics andedaid encaded infoppat ’P@“@ﬂﬁ"mg resentation of the
optical patterns carried by a disk, in which case the information received
from path 200 rise |light waves. An alternative enbodi.nent is |ike that
descr | Bed aboveldr DRI SLoRrding.1o dny e f dic, Rreyiaus STaMS syiecein ceid sapjr
case, for nesasiinchides meniory aieans (324, 326, 338) for storing installed software.

16. Apparatus according to claim 15 wherein said memory means includes
read/write memory means (324) and wherein altered and/or replaced installed software is
15 stored in said read/write memory means.

17. Apparatus according to claim 16 wherein said memory means includes read
only memory means (338), said read only memory means having a base software version
stored therein for controlling the operational characteristics of at least one of said receiver

20 means (302), said processor means (304), and said adaptor means (308).

18. Apparatus according to claim 16 wherein altered and/or replaced installed
software is stored in said read/write memory means (324) only during playback of the
presentation material carrying the operation material software resulting in said altered

25 and/or replaced software.,

19. Apparatus according to claim 16 wherein aitered and/or replaced installed
software is stored in said read/write memory means (324) until the subsequent playback of
presentation material carrying operation material sofiware causing said altered and/or

so replaced installed software to be further altered and/or replaced.

20. Apparatus according to claim 16 wherein, in response to one type of opera-
tion material software, altered and/or replaced installed software is stored in said
read/write memory means (324) only during playback of the presentation material

3s carrying the operation material software resulting in said altered and/or replaced installed
software, and, in response to another type of operation material software, altered and/or
replaced installed software is stored in said read/write memory means until the subsequent
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-7- received from path 200 are video-like si.gnals generated by a

| aser-ill um nat or/ phot odi ode- sensor conbi nati‘on.

certain P

The all ocati on of

g receiver 202, ptor 208, and pro
have i npormﬁggm si gnificance td‘?t he i npl ement at i onwéb@/

presentation system but the specific allocation chosen is no

ey 30, 199 (o

the practice of the present |nvent|on For exanple, receiver 202 may apply

error det qfiybaEK 6 preSSitatioh MRkl &ﬁgﬁg(ﬂi&?ﬁ oh Gndtétfal ofiwhed! cauithg salR alered

recoveredfr ma di s tor 208 a rocessor, 204 may apply such
and/o !acedlgnstalledaso?'tevamtobefurﬂleral and/or replaced. y-appy

t echni que

10

18

20

28

21. Apparatus according to claim 1 wherein said operation material comprises at
least a portion of the software to play. back the presentation material using one or more
than one playback system implementation, wherein said adaptor means (308) includes
contro! means (334) for establishing, in response to said operation material, the version or
versions of the software required to play back the presentation material on the playback
system implementation associated with the apparatus.

22. A software-controlled information playback process comprising

initializing the process, said initializing including the loading from stored
memory of software for controlling said software-controlled process,

receiving packets of digitally encoded information, said packets including digi-
tally encoded information representing sound and/or visual images, and software for alte-
ring and/or replacing said software from stored memory, and also receiving information
in another form representing the same sound and/or visual images,

determining if the software from stored memory is suitable for controlling said
playback process,

generating signals in response to the digitally encoded information representing
said sound and/or visual images if the software from stored memory is suitable for con-
trolling the playback process, or, if the software from stored memory is not suitable for
controlling the playback process, generating signals in response to said information in
another form and altering and/or replacing the software from stored memory in response
to said received software, and

if the software from stored memory is not suitable for controlling the playback
process, re-initializing the process, said re-initializing including the loading of altered
and/or replaced software for controlling said software-controlled process.

is Sheet Has Been Replaced
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In an alternative enbodi nent, adaptor 208 may foll ow processor 204;

however ucture illustrated in Figure 2 is the pref gi¢pq] p-{1ENT

for nany%g%lzls?:‘gti ons. According to this preferred enbodi ngilt, asgg@?g’?jrgos

is placed as early as possible in the processing path so as to mnimze the

delay in adapting the operational chald@eristics in response to the

operation material . Figure 3 illustrates a basic functiona

structure of a cinema soundtrack playback system according to the present

i nvention. Receiver 302 receives frompath 300 encoded i nfornmation,

extracts presentation material conprising notion picture soundtrack

informati on and operation material conprising processing software

i nformati on frogégﬁ encoded jirif@Bvati on, and passk®4 he extniég ed
S

soundtrack and Si f or g co 322 within
adapt or 308. Loadeh cohtrol 322 passfs thg soundtrack i tionto
processor 304 and optipnally calls f@ thg adaption of per ati onal
characteristics @f Eecai ; ontrol 322
in response to the pro;e@g?éé E’:‘ﬁ@@ggéﬁ 04 generates
in response to the souhdtrack infor one or nore signal s representing
one or nore channels of aural stimnul passes these gnal s al ong path
306. Accordi ng nt, t uired to operate

t he ci nema soundtrack playback system conprises several software nodul es.
Each nodul e corresponds to the conputer program of one major "function"

such as receiver 302,

212
4

202
500 20 | I 208 | 204 5.,
oj—‘ RECEIVER ADAPTOR PROCESSOR

210

FIG. 2
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dprocessor 304, or | oader control 322. During initialization of the
pl aybac | oader 334 | oads the appropriate softwar '

each ofﬁ‘iéi}éfq& system functions. Loader 334 first exam ﬁped;ﬂ?ﬁg%dgg% ents
of Programmable Read Only Menory (PROV) 326. If PROM 326 contains a
version of one or nore software nodul 5,21 oader 334 | oads those nodul es

into the system functions along path 312. O herw se, | oader 334 | oads

sof tware nodul es found in ROM  338.
-8 - ROM 338 stores a base version of all software nodul es required

to operate the
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pl ayback systemincluding the software required to.control the operation of

| oader 334. The base version nust be avail abl e tio dowigradeEsal tmares o

nodul es in order to playback soundtracks on fil ns¥hiechote: nedeiincl ude. -

........

operation material such as processing spftware i N¥OF TRt dspn, - Andetd1e bz
version al so provides the software necessary tojr®coves: &1 om.cabastrop.
failures in PROM 326. . Al'so during initiakigation, | oadgr %34
constructs in RAM 336 a "local directory" with entries for each software”
modul e indicating the version currently |oaded |nto the.system. Al |/§{ of

¥

all software nmodul es and their mcmecjﬂomw&gﬁt :0::RAM
336. Versions of software nodul ROM 326 are nerged into the

directory in RAM 336. Loader 334 also stores into RAM 336 the anount of
unused or "free" space available in PROM 326. The local directory and the

anount of free space is passed al ong p?t to | oader control 322.

After initialization is conpl et ed, X ck system begi ns nor mal

oper ati on_accefdij@nfioh ¢ E1AY Fo bR ggf'zﬁ'athf‘mi th6A" b P H2eilHACInkONS -
Recei ver 302 th.rac?s _anégﬁ?% rtr‘atss'."?oac% s" of infor r.ragr?on Flnmge%é]gons'e to
t he encodueressiigpinfenmatinn, anddfior adapting thepeperationd chayacteristics of Hwcprocessioprin ai ns

ot or . repol b R induicddh WEVERBE RrmaB G BGHE pRHRGERY, B8 AR O
al | sof t welates nwan bgparaias andcal nizghotd fembirdying a spiteasercentrolled probess elhjch addprat i ng
what ver s) SRl (St i pon2 s e deseit Wi RIBSHH e varpack the
has many applications, the invention is more particularly described in connection with a
motion picture application in which film stock carries a conventional analog SVA
soundtrack and a digital soundtrack with a digital representation of the sofiware required to
properly process the digital soundtrack. An apparatus and a method according to one
embodiment establishes what version of software is required to properly process the digital
soundtrack, optionally modifies its software from information carried with the digital
soundtrack if the current version on hand is not appropriate, and uses the updated version
of software to process the digital soundtrack on the remainder of the current film and other

future films until such time as another software update is required.

Background Art

As software-controlled devices become increasingly important in many diverse fields
of application, the difficulties associated with modifying the software that controls these
devices is becoming increasingly troublesome. The need to modify software arises from a
variety of situations such as: (1) the software does not operate correctly due to some
deficiency in design or implementation, often referred to as a "bug"; (2) the needs of the
application in which the software operates have changed, therefore the software must be
modified, enhanced, or replaced in order to service the changed needs; or (3) new software
is available which provides new features or which services an application more efficiently.

Modifications to software are placed into effect by a procedure referred to herein as
an “installation.” A particular embodiment of software is referred o herein as a “version”
of the software. Thus, modifying or replacing a par’t/icular embodiment of sofiware with a

different embodiment is referred to as installing a different version of the software.

A his is the seplacement sheet
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soundt r ack. Loader control 322 exam nes the contents of the
directory packet and conpares it to the local directory to establish

whet her each software nodule currently |oaded in the systemis adequate to
properly playback the fil msoundtrack. If all nodules are adequate, audio
packets are passed to processor 304 foR -subsequent processing. | f
the directory packet indicates that any of the currently | oaded software
nodul es  ar e Ahitera(essiom o softwase, whichrompsises easrections towgs or afyersionawbishat e

modul es i QudR aabitBhakeRtres %I’Jféi-%d' B%e&éﬁ a5 Eﬁt"héghcier"%’d('tﬁé h?{aﬂﬁﬁ&f bpare
packets to construct in RAM he appro versi on ose software

nodul es syel a ¥etsiamdis referred t“has Nmmhﬂgittbe ares Likewise, a former wersionaffer r ed
o100, gl ek TRy SRR PRt 0o o
" Rel evarthé instatigtidreef such af veosien ishrefenredrie as Pgowngrading” fmzrsonmrepar ticular
he. sof t ar o IS B adrruphl Bh. 3f Gealisrrl, e rimaraboas oieftr fodl
appr opr ie%hﬁ)ufe? préfirhig T&AAkdIEs B BRGKe RS RERL. "R AHRENGH isQBMetimBs MAkS in

the art between “software” which may be loaded directly into computer read/write memory

-and “firmware" which is embodied in Read Only Memory (ROM). No such distinction is

made herein; the term “software" includes both types of computer programs. When

necessary, firmware will be distinguished by terms such as "ROM-based software.”

With the advent of microprocessor-based personal computers, installing new
versions of software is a comrﬁonplace experience. This experience illustrates two
principal difficulties associated with modifying software: performing the installation itself,
and distributing the materials necessary to perform the installation.

Performing software installations is frequently troublesome because it often requires
skills not normally possessed by the “end user® of the software product, or it demands time
and/or expense which the end user does not wish to expend. The end user is sometimes
required to provide critical information such as what type of equipment the instalied
software is to support, and to elect various options w'hich customize the software's
operation according to the end user’s preferences.

By improving the sophistication of installation procedures, software developers have
reduced the amount of end-user intervention required but some intervention is still
generally required to decide at least whether the installation is to take place. End-user
intervention is undesirable because it is inconvenient to the end user and because it also
introduces an opportunity for mistakes which may invalidate the installation.

Distributing installation materials is difficult because of a host of administrative and
logistical probilems. The provider of the installation materials must know, for example,
who needs the materials, what materials are needed, where and when the materials are
needed, and the skill and training levels of the person expected to perform the installation.

The responsibility to insure the provider has this knowledge can be placed upon the end

user by requiring the end user to request the desired materials, upon the provider of the
materials, or it can be shared.
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-9- manner, |oader control 322 can reduce the anount of tine required to
" adapt the operational characteristics of the system by having rel evant
sof tware nodul es already constructed, or in the process of being
constructed, when the directory packet i,s exam ned just in case the
directory packet indicates any software-nodul es nust be altered. If the

onder cont r ol 135 WrEAbAbg. VB ibolf, b4k BRCH i 15 Rkl inGaliROR .77

control stops ext'ractin ion Trom of t war e
packet s. materials fokfd ateralelsianf oft Wwerdrracassingl sofeware avideholns ohsheewishano install

construct e(ii Ln RAM §24d loglcﬁier &ontrol 322 checks the ambunt of free space
avai | abl P, DERENG B Das desgraRigmepteatlifess r ee space is available to hold all of

the new y consiyisabess ieasbahsis, hdmr,lte%dgmaﬁread Qser 3¢ dssfiei rasponsiBity ort hem
al ong path 33Q ipto the unused areas of PROM 326 and decrenents the anpunt

of free SEAVEStng Wsialjation fpaterials to upgrade ROM-based; spltwpse; injamicropraeesifiace in
O ca i SCREIECHRERS TN (onphsuss B AR IR B AER, 7

obtains along path 332 a copy © t hose so dul whi ch
do not haealizg thayrthe &5 playerdgs gontralisd iyseftarss t Respoesibility syl gereforEl fall

| oader ¢ OIH;DF’IQ‘IC 81%%1(1%" 36 A ihSarBitth %%rtiﬁﬁ HAPBRRR' the E‘J?OVY&E‘ % Qcc%];atg Irécords

sof tware
showing who uses which products, distribution of installation materials is difficult at best.

Of course, even if the materials can be distributed, the instaliation itself may be essentially
impossible for the end user to berform.

These two difficulties are readily apparent during development of a product such as
the CD playér mentioned above. During early product development, software is
particularly volatile and requires frequent modification. Installation of a new software
version entails either replacing the current ROM integrated circuits or "chips* with new
ROM chips embodying the new version, or altering the contents of the current ROM chips
if the chips are "programmable.”

During later development phases, products are commonly subjected to “Beta
testing” at locations geographically removed from product developers. The need to modify
software continues, but such modifications become more difficult; replacing or
reprogramming ROM chips is not normally within the capabilities of the average end user.
The end user is normaily dependent upon the product developer to install different versions
of ROM-based software. The end user is usually required to take the product out‘of
service and deliver it to the manufacturer or an authorized agent who installs new software.
This procedure is costly and inconvenient, and perhaps even impossible if the end user
cannot afford to take the product out of service.

Because of the difficulties involved with the distribution of installation materials and
with the performing of the installation itself, the manufacturer of a CD player, for
example, cannot reasonably require an end user to use conventional methods to install
different software versions to play particular Compact Disks or particular selections on a
Compact Disk. But the ability to install a different software version for each disk or
selection offers some attractive advantages.

First, the operating characteristics of the CD player can be altered to accommodate,

for example, changes in Compact Disk recording formats. Assuming that format changes
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nodul es represented in PROM 326 which are required to playback the film .
soundtrack. After this is acconplished, |oader control 322 erases the
contents of PROM 326 and then | oads al ong path 330 all nodules in RAM 324
i nt o PROM 326. After | oader control 322 conpletes |oading the
appropriate versions of software nodues into PROM 326, it requests al ong
path 328 that | oader 334 reinitialize the system as described above. In
this mam&lbmptﬁhld avithcghysical co’&%n&ﬂdoi uaidmzll(r334a eDeplai&re:ah ®eahdn@factured
operational  char eristic t o sstem apr rlate
ver si on8° ‘?wam@o‘iym 2ole 9 Baé‘é?é’ﬁ ‘Eﬁ?‘s 38?‘” ﬂ%é‘”’ %Pﬁﬁggbﬁt'ﬁ’
The pr egefined protideara sﬁablccxfenh&eopscﬂm not Yt m&vmpealxs tnspilley iislee Epr
i nstall ilngﬂa tenporary version of one or nore software nodul es wi thout
ec

alterinB®@ ontents of PROM 326. A "tenporary" software packet contains
sof tware i nf Sip{iRily0R fukk &ﬁla}&@ﬂﬁst&ﬁ Rh B ada%?&i 18 2£Eybhék & AKX Wilfhn Blder
terrporary software nodule in simlarly to that described above for
nor mal furmelproNided @ksvitable versiosrof soBwarerisdestalied) Thivillnsieatenan inportaal t t he

| ocal ol ftware nodul e shoul d be
Ioaded o?'gs\@ltaagoftbgi%ﬁ'%%&esg@é}% ﬁ]If cfgd into the system

The Ioad| ng Sécohe,nmfanmnmxiﬂalxebeplammm lopummednﬁmi ¢aghdibkasr sklebtionys. After
| oader ntrodl (2)% S con tructed all of . the te ré nodul es | RAM 324,
T T8 broduggy 7 A amhect SHEk Fan inpGmpiafe felthlas. sl qDoFid sliePi ol Bt of e
| oader qedted Blst WRIEH! @n leRRdndl B pla uacﬁs}v{h%%ﬁmmm'meseedﬁ this special

software version, |oader contro 22 sends
These advantages apply to a wide range of software-controlled "presentation

system" products such as cinema soundtrack playback systems, audio-tape and audio- -
cassette-tape recorders, video-ém and video-cassette-tape recorders, and radio and
television receivers. In general, a "presentation system" product receives one or more
input signals comprising "presentation material* and processes that material to generate
output signals which, in combination with suitable transducers, produce one or more
perceptual stimuli such as sounds, visual images, odors, flavers, or touch.

The realization of the advantages discussed above depends upon the ability to
provide for automatic installation of software without end user intervention and for
automatic distribution of materials required for such an instaliation.

_ Disclosure of Invention

Itis an obje;:t of the present invention to provide an apparatus and a method for the
automatic installation of software versions without requiring end user intervention.

It is another object of the present invention to provide an apparatus and a method
for the automatic distribution of installation materials to a software installation process.

According to the teachings of the present invgnlion, an apparatus receives
information comprising presentation material and operation material. In response to the
presentation material, the apparatus generates one or more signals which represent one or
more perceptual stimuli such as aural or visual stimuli. In response to the operation
material, the system adapts the operational characteristics of the process which generates
these signals.

In one embodiment of the present invention for a cinema soundtrack playback

system, an apparatus receives from motion picture film stock both soundtrack infprmation .
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-10- along path 328 to | oader 334 the tenporary software nodul es residing
in RAM 324. Loader 334 | oads the major functions using these tenporary
nodul es rather than the correspondi ng nodul es in PROM 326 and ROM 338.

After Initialization is conpleted, the system begins operation according to
the software | oaded into the various fuhéfions. This feature is

partlcularly useful far testing and for playing back _one-of-kind film

soundt r acl@§d processing Mt“ﬁr%f'@w AoBE BroFETSILE SOBWALS, Infprmalion capyeys the
Pr ogr am‘rat\}c??s,ﬁeadso@&}ayc MAIREY 1d ?EBP G plotess m&aﬁmdeWﬁhalod t Acbording 6e

appreci ated that other Inplenen I ons are possible such as Electrically
Er asabl e Rhisgmbadimb tp@gppagws},dq;gﬁmg; whether the version of software currently

embodied in programmablie ROM is suitable for processing the film soundtrack, and if not,

constructs an appropriate version of software from the processing software information on
the film and installs the constructed version in the programmable ROM. After the
appropriate version of software is installed, the apparatus operates according to the newly
installed software to receive and playback the soundtrack information.

According to further teachings of the present invention, a medium carries encoded
information comprising two or more forms of presentation material_ corresponding to a set
of signals representing perceptual stimuli such as aural or visual stimuli and comprising
operation material corresponding to operational characteristics of an apparatus for
generating perceptual stimuli in response to the presentation material,

In one embodiment of the present invention for a cinema soundtrack recording
system, motion picture film stock carries soundtrack information in two forms, a
conventional analog SVA soundtrack and a digitally encoded form of the soundtrack, and

~ processing software information; the processing software information conveys the version
of software required by a playback system to properly process the digitally encoded
soundtrack.

Embodiments as well as objects and advantages of the present invention in addition
to those discussed above are set forth throughout this description and particularly below in
the Detailed Description of the Invention.

Brief Description of Drawings
Figure 1 is a functional block dxagram of a presentation system which does not
incorporate the present invention.

Figure 2 is a functional block diagram of a presentation system which does
incorporate the present invention.
Figure 3 is a functiona! block diagram of a cinema soundtrack playback system

inéorporating a preferred embodiment of the present invention.

Modes for Carrying Qut the Invention
Figure 1 illustrates the basic functional structure of a conventional presentation

system. Receiver 102 receives from path 100 encoded information, extracts presentation

Imis is the replecement sheel
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In the preferred enbodi ment of a cinema soundtrack playback system the
notion picture filmcarries a conventional anal og soundtrack in the Stereo
Variable Arca (SVA) and digitally encoded information conprising software
packets and audi o packets with digital soundtrack corresponding to the SVA
soundtrack. The primary pl ayback syst%¥1 processes the digital soundtrack.
| f | oader control 322 establishes that”one or nore software nodul es nust

be repl aced modul es represented by information.carried in the, software
packe s e aLIpRCB eheaded SHGFTANoR ik masbisdhe PhtResA PREAnG g ATl 03
processgocessdr 109)dProtdsson @F geneitd iR Fesporseliot thé presétativhi fiRedaldneydrack
systemis i qterru ti ng‘ operation. Pl a?/bac}éwﬂf the film soundtrack may
cont i nuB'oIHERal F‘ﬁ‘b‘f‘é ing one\fripore Rgracptualstippiy, e Passes) these siggals A"y | ayback
system pﬂgtlog,hown, whi ch processes the SVA soundtrack. After new versions

of software nodul es have been | oaded and the prinmary system has resuned
operation, | Beens embadiment ojzzknpwm%latpé@bmlbw&mfﬁr Ropler gecaiveryBck may

S0 LN FébefuB vidBs IR Siensd HolThath 100 which st AcieBd b3 n WARAF il

scope o resent rnventi which p In to the
t he pr efeannetiby atlasdi-ithminator/photediedessessoxrcdmbimakions| reseiver 02 \peheratearia set

Febr uar §e<R008 10 g S48k nis KBt Ko% ARRulMER TPU Sartied B8Rl o nat i ona
Pat ent Afofmatiohicofredpontidi to theSptichl i3 Chaed by thd Chnipast Disk; Fﬂ&gﬁor
designating the United States. . = A preferred configuratjon_or bl ocks
cont ai nilf %G‘F‘GF‘P dhe @&Mm gnqoded-digitalrinformetiominta, ers promQreanalog signals which
may be amplified and presented by suitable transducers such loudspeakers.

Figure 2 illustrates a basic functional structure of a presentation system according to
the present invention. Receiver 202 receives from path 200 encoded information, extracts
presentation material and operation material from the encoded information, and passes the
extracted presentation and operation material to adaptor 208. By utilizing path 212 as
required, adaptor 208 adapts the operating characteristics of receiver 202, processor 204,
and/or adaptor 208 in response to the operation material, and passes the presentation
material to processor 204. Processor 204 generates in response to the presentation material
one or more signals }epresenting one or more perceptual stimuli and passes these signals
along path 206. _

In a preferred embodiment of a primary presentation system, adaptor 208.intermpts
the flow of presentation material to processor 204 and passes along path 210 instructions to
one or more peripheral devices such as a secondary presentation system to provide
temporary service while adaptor 208 is adapting the operational characteristics of the
primary presentation system.

Many variations in embodiment come within the scope of the present invention: the
nature of the information received from path 200, the components which constitute receiver
202 and processor 204, and the nature of the signals passed along path 206 are not critical
to the practice of the present invention. For example, receiver 202 for a CD player may
comprise both the optics and electronics required to obtain a PCM representation of the
optical patterns carried by a disk, in which case the information received from path 200
comprise light waves. An alternative embodiment is like that described above; receiver

202 may comprise only the electronics in which case, for example, the information
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with "ancillary. bl ocks" containing ancillary information such as processing
sof twar e Information is set forth particularly on pages 32-33 of
application nunber PCT/US 92/00133; however, the actual configuration of
bl ocks is not critical to the pratice of the present i nventi on.

The operation of devices peripheral tc_)7t_he ci nema soundtrack pl ayback
system may al so be adapted in response to operation material. A few

R T L Y e G

sensor combination.

The allocation of certain processes among receiver 202, adaptor 208, and processor
204 may have important practical significance to the implementation of a presentation
system, but the specific allocation chos-en is not critical to the practice of the present
invention. For example, receiver 202 may apply error detection/correction (EDC)
techniques to the digital information recovered from a disk, or adaptor 208 and/or
processor 204 may apply such techniques.

In an alternative embodiment, adaptor 208 may follow processor 204; however, the
structure illustrated in Figure 2 is the preferred embodiment for many applications.
According to this prefesred embodiment, adaptor 208 is placed as early as- possible in the
processing path so as to minimize the delay in adapiing the operational characteristics in
response to the operation mateﬁal.

Figure 3 illustrates a basic functional structure of a cinema soundtrack playback
system according to the present invention. Receiver 302 receives from path 300 encoded
information, extracts presentation material comprising motion picture soundtrack
information and operation material coEnprising processing software information from the
encoded information, and passes the extracted soundtrack and processing software
information to loader control 322 within adaptor 308. Loader control 322 passes the
sopndtrack information to processor 304 and optionally calls for the adaption of the
operational characteristics of receiver 302, processor 304, and/or loader control 322 in
response to the processing software information. Processor 304 generates in rcspohse to
the soundtrack information one or more signals representing one or more channels of aural
stimuli and passes these signals along path 306.

According to one embodiment, the software required to operate the cinema
soundtrack playback system comprises several software modules. Each module
corresponds to the computer program of one major “function” such as recejver 302,
processor 304, or loader control 322.

During initialization of the playback system, loader 334 loadé the appropriate
software module into each of the major system functions. Loadér 334 first examines the
contents of Programmable Read Only Memory (PROM) 326. If PROM 326 contains a
version of one or more software modules, loader 334 loads those modules into the system

functions along path 312. Otherwise, loader 334 loads software modules found in ROM

338. |
This is the replaceme{_}t sheet
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. l oudspeaker systens, altering the equalization characteristic. of

" | oudspeaker systens, and novi ng acoustic panels. It should be
appreci ated that the present invention may be used i n nunerous
applications. It is particularly usefulgin applications utilizing
software-controll ed products to process information carried by either a

storage medi URDRK 888 3orddid bise vefion GIUIFLdIwaR Riod s FBfdired B oftfa@ the
transm ssjion nmedi um such as radi o or television broadcasts. For
exanpl e, playbask systemdnclpdiog itheesoftwaye saqpived to ¢antriol theroperatios iofj teades 33thdar ds
such as ced.s.an | by, adapti ng
Its operﬂ?g?]%lrﬂé ar g“%@% ggflgtggi@%@%ﬁ%ﬁ%ﬁéﬁé&egﬁbﬁgjg’riﬁg?b%: rried
by the t stundtracksonsfilgnsabhiciBdo def inolude opéretiandmatecielisich gus processhipdsuftvdre al so

i ncl ude a Jbasi.c si | ,standard such-as NISC . such a television receiver
my pr os SHENALON, 2L e bR Kerslon el arovides ShéRAflyHITS ReFRsSaR IS, ERKFIr O dar d
provi ded cathstivphicoditeres itPROM B26., but can switch to the basic signal
standard to provide, continued operation while installing software required

for the advandd¥ duripgdnitiatizatign. lwades 334 copstiuctinintBaM; 336a ogal; directory'e| f .

with entries for each software module indicating the version currently loaded into the
system. A list of all software modules and their base version is copied from ROM 338
into RAM 336. Versions of software modules residing in PROM 326 are merged into the
directory in RAM 336. Loader 334 also stores into RAM 336 the amount of unused or
“free" space available in PROM 326. The local directory and the amount of free space is
passed along path 312 to loader control 322.

After initialization is completed, the playback system begins normal operation
according to the software loaded into the various functions. Receiver 302 extracts and
formats “packets” of information in response to the encoded information received from
path 300. An “audio packet" contains soundtrack information. A “software packet"
contains processing software information. A “directory packet" contains a directory or an
inventory of all software modules carried by the motion picture film, thereby indicating
what versions of each software module is required to properly playback the film
soundtrack.

Loader contro! 322 examines the contents of the directory packet and compares it to
the local directory to establish whether each software module currently loaded in the
system is adequate to properly playback the film soundtrack. If all modules are adequate,
audio packets are passed to processor 304 for subsequent processing.

If the directory packet indicates that any of the currently l6aded software modules
are not adequate, then loader control 322 causes the inadequate modules to be altered by
extracting information from certain software packets 10 construct in RAM 324 the
appropriate version of those software modules corresponding to the inadequate modules.

In the preferred embodiment, loader control 322 begins extracting information from
"relevant” software packets even before the directory packet is examined. “Relevant”
modules are those which are appropriate for the particular hardware implementing the
playback system; it should be appreciated that the software packets may convey processing

software information appropriate for different playback system implementations. In this
This s tha w"ﬁcﬂrﬂg' sheeat
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- 12 - 1. Apparatus conprising receiver neans (202,
302) for receiving encoded information, said information including

presentation material and operation material, wherein said presentation
material is represented in at |least two forns, the operation nmateri al
conprising at |east a portion of t he-9of t war e required to play back the
presentation nmaterial resented in a firgt formbut not required to play

back t HaaMEhrle FS’E'F‘H:;’e rdice thg,amannt oF me fequignd o adpp), e operational
pr oces s@ardeRistes(oflifte systeh) bl Havingteleqint Beltwdle tsdRe Sfredy EchisGudiéd; o'tk at i on

mate- rial one or, nore signals representing sounds and/or visual inmages,
and adale Procsisefbeinzoepnstramod. rdiencihie direoteryi Mcked dpexaminedujuskinFaspidieat i on
ot ocesrtetfty paGkeR dRafes oy 3oRRME! hodulds i 8 Al 1F RS by Bt 7 ©
char act idicates that 06 softwhreasodubescneod tes be dpdateds loader cantrob 322 aiogs pxtoactisg or
information from the relevant software packets.
After all of the required new versions have been constructed in RAM 324, loader
control 322 checks the amount of free space available in PROM 326. If sufficient free
space is available to hold all of the newly constructed modules, then loader control 322
begins loading them along path 330 into the unused areas of PROM 326 and decrements
the amount of free space accordingly. '
If there is insufficient free space in PROM 326 to hold the newly constructed
modules, then loader control 322 obtains along' path 332 a copy of those software modules
in PROM 326 which do not have a corresponding new version constructed in RAM 324.
Thus, loader control 322 places in RAM 324 the appropriate version of all software
modules represented in PROM 326 which are required to playback the film soundtrack.
.After this is accomplished, loader control 322 erases the contents of PROM 326 and then
loads along path 330 all modules in RAM 324 into PROM 326.
After loader control 322 completes loading the appropriate versions of software
modules into PROM 326, it requests along path 328 that loader 334 reinitialize the system
as described above. In this manner, loader control 322 and loader 334 are able to alter the
operational characteristics of the playback system by loading appropriétc versions of
software into each of the major functions along path 312,
' The preferred embodiment of the present invention also provides for installing a
temporary version of one or more software modules without altering the contents of PROM
326. A “temporary* software packet contains software information which loader control
322 uses to construct a temporary srftware module in RAM 324 similarly to that described -
above for normal software packets; ever, loader control 322 does not consult the local
directory to establish whether a temporary software module should be loaded. Temporary
software modules are always loaded into the system. '
The loading of temporary software modules is accomplished as follows. After
loader control 322 has constructed all of the temporary modules in RAM 324, it requests
along path 328 that loader 334 load a special version of the loader control module residing
in ROM 338. Operating under this special software version, Joader control 322 sends
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means, and said adaptor neans is controlled by software installed in the
apparatus and said adaptor neans alters and/or replaces said installed

software in response to operation naterial software so that the apparatus.
may play back the presentation material represen- ted in said first form

2. Apparatus according to claim1 wherein said processor neans (204, 304)
gene- rates one or nore signals rep‘ré@:enti ng sounds and/or visual imges in

e R opeloun ek B8 B sty 198 \eF dermpossaysofBrar R0 A it I RARRRAOE™ 1 Lges
means {ged 334loaderhafbi fundubdrausiganat itemparirysmiodules qathesthan teans (304)

Fesponsurseiasailer b BabestEnd DM 8y AU oidialon ) SfnosdtBEC o
adapt ogyspRrabepinsopRidtivn deeording/ 10'the sullwase lgdedrinta Uicevariauist fumutions, MTHiESponse

Wi sl e PR GIAS T USER dob G R VTG ek SPRITANG Plfoupdmes.
adapt L?‘%E‘#‘J‘gﬁ;&‘@s‘ e podcd oSyl el O Ehehg

in
r espondmplements PRON 8264 however; itshauld biappreciated thas other inplenentaiiosaire

sof t vvarﬁssmgw&eag é&&% Qz%(s:aifalé B&Mm ﬁafﬁnf?m@t&. represented in the

In the preferred embodiment of a cinema soundtrack playback system, the motion

picture film caries a conventional analog soundtrack in the Stereo Variable Area (SVA)

and digitally encoded information comprising software packets and audio packets with

digital soundtrack corresponding to the SVA soundtrack. The primary playback system

processes the digital soundtrack. If loader control 322 establishes that one or more

software modules must be replaced by modules represented by information carried in the

software packets, loader control 322 interrupts the flow of audio packets to processor 304

and indicates along path 310 that the primary playback system is interrupting operation.

Playback of the film soundtrack may continue unintcnixpled by switching to.a conventional

. secondary playback system. not shown, which processes the SVA soundtrack. After new
versions of software modules have been loaded and the primary system has resumed
operation, loader control 322 indicates along path 310 that playback may switch to the
primary system. :

Additional details outside the scope of the present invention which pertain to the
implementation.of the preferred embodiment of a cincma soundirack playback system are
set forth in Intemnational Patent Application Number PCT/US 92/00898 filed February 4,
1992, designating the United States, and in Intemational Patent Application Number
PCTIUS 92/00133 filed January 8, 1992, designating the United States,

A preferred configuration of blocks containing digital sound track information Interlcaved
with "ancillary blocks* containing anciilary information such as processing software

information is set forth particularly on pages 32-33 of application number PCT/US 92/00133;

however, the actual configuration of blocks is not critical to the practice of the present
invention.

The operation of devices peripheral to the cinema soundtrack playback sysiem may
als0 be adapled in response to operation material. A few examples Include altering the
acoustic characieristics of a motion picture theater by switching between different



first form wherein said adaptor neans alters and/or replaces only the
“installed software which is not the required version.

- 13 - 5. Apparatus according to claim3 wherein said operation
material conprises at |least a portion of the software to play back the
presentation material represented in the first formusing one or nore than
one pl ayback system i npl enentation, wherein said adaptor neans (308)

i ncl udes control neans (334) for establlshing, in response to said

loudspeaker systems, altering the equalization characteristic. of loudspeaker systems, and
moving acoustic panels.

It should be appreciated that the present invention may be used in numerous
applications. It is particularly useful in applications utilizing software-controlled products
to process information carried by either a storage medium such as optical or magnetic
storage media or by a transmission medium such as radio or television broadcasts.

_For example, a television receiver may support both current signal standards such as
NTSC and an advanced signal standard not yet defined by adapting its operational
characteristics in response to operation material carried by the television signal. By
defining the advanced signal standard (o also include a basic signal standard such as NTSC,
such a television receiver may present visual and aural stimuli according to the advanced
standard provided it has adequate software, but can switch to the basic signal standard to

provide continued operation while installing software required for the advanced signal
standard received from the transmission itself.



operation material, the version or versions for the software required to
pl ay back the pre- sentation material represented in the first formon the
pl ayback system i npl ementati on associated with the apparatus.

6. Apparatus according to either one of clains 4 or 5 wherein said
operation material also conprises dikectory information providing an

inventorw@eration mat eri al software, whereby said control neans
(334) establtshes the resident software to be altered and/or replaced by
conparing the directory information to the resident soft- ware. 7.

Apparatus according to any one of claim2 to 6 wherein presentation

mat eri al reprege gg !I{’l amflsrst formis represented in the formof digital
i nformati on an OMPHHL nateri al represented in a second formis

al so representxaciver mieansi (0% 302)diogirecaiving éasodedhinformation, said inforation
Potor |l ORAY pleRiavidon e il dndloptiadin stchSl, MU P pRSERARRhABRS
i nf or mat Fﬁﬁgm'ﬁiﬁé’émtmﬁ {99“ e Ppeztion remprising at least 3 porion of | s
r epr esenthedoftwatdreqfiivedtoopiaypbavkaie prefontation niaterial represented in a first form but
not required to play back the representation material represented in another form,
processor means (204, 304) for generating in response to said presentation mate-
rial one or more signals representing sounds and/or visual images, and adaptor means
(208, 308) for adapting in response to said operation material the operational characteri-
stics of said receiver means, said processor means, and/or said adaptor means, wherein at
the operational characteristics of at least one of said receiver means, said processor
means, and said adaptor means is controlled by software installed in the apparatus and
said adaptor means alters and/or replaces said installed software in response to operation

material software so that the apparatus may play back the presentation material represen-
ted in said first form.

2. Apparatus according to claim 1 wherein said processor means (204, 304) gene-
rates one or more signals representing sounds and/or visual images in response to presen-
tation material represented in said first form.

3. Apparatus according to claim 2 wherein said adaptor means (308) includes
means (322) for interrupting the operation of said processor means (304) and for output-
ting signals representing sounds and/or visual images in response to presentation material
represented in another form while said adaptor means is altering and/or replacing installed
software in response to operation material software, whereby signals representing sounds
and/or visual images are provided by the apparatus substantially without interruption.

4. Apparatus according to claim 3 wherein said adaptor means (308) includes
control means (334) for establishing in response to said operation material the version or
versions of said software required to play back the presentation material represented in the
first form, wherein said adaptor means alters and/or replaces only the installed software
which is not the required version.

W,y e e e
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. 9. Apparatus according to claim?7 or claim8 wherein said receiver

neans

recei - ves said encoded information carried by either a storage nediumor a

transm ssi on nedi um
wherein said recei ver

opti cal

wherein said optical storage nediumis tTon picture filmstock and

wherein said analog information is carried by a conventio- nal anal og

soundtr ack.

5. Apparatus according to claim 3 wherein said operation material comprises at
least a portion of the software to play back the presentation material represented in the
first form using one or more than one playback system implementation, wherein said
adaptor means (308) includes control means (334) for establishing, in response to said
operation material, the version or versions for the software required to play back the pre-
sentation material represented in the first form on the playback system implementation
associated with the apparatus.

6. Apparatus according to either one of claims 4 or 5 wherein said operation
material also comprises directory information providing an inventory of the operation
material software, whereby said control means (334) establishes the resident software to
be altered and/or replaced by comparing the directory information to the resident sofi-
ware,

7. Apparatus according to any one of claim 2 to 6 wherein presentation material
represented in a first form is represented in the form of digital information and presenta-

tion material represented in a second form is also represented in the form of digital infor-
mation.

8. Apparatus according to any one of claim 2 to 6 wherein presentation material
represented in a first form is represented in the form of digital information and presenta-

tion material represented in a second form is represented in the form of analog informa-
tion,

9. Apparatus according to claim 7 or claim 8 wherein said receiver means recei-
ves said encoded information carried by either a storage medium or a transmission
medium.

10. Apparatus according to claim 7 or claim 8 wherein said receiver means recei- -

ves said encoded information from an optical storage medium.

11. Apparatus according to claim 10 wherein said optical storage medium is
motion picture film stock and wherein said analog information is carried by a conventio-
nal analog soundtrack.
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10. Apparatus according to claim?7 or claims8
means recei- ves said encoded information from an
st orage nedi um 11. aratus according to claim10

ot



- 14 - 12. Apparatus according to claim?7 or claim8 wherein said
recei ver neans recei- ves said encoded information froma magnetic storage
medi um 13. Apparatus according to claim 12 wherein said magnetic
storage nediumis magnetic tape. 14. Apparatus according to claim
7 or claim8 wherein said receiver neans recei- ves said encoded

I nformation froman el ectro-nmagnetic s‘i”gn‘al : 15. - Appar at us
according to any one of the previous clains wherein said adaptor neans

i ncl udes ne r2y means (324, 326, 338) for storing installed software.

16. Appar at us®aAPBRIGIUS JCEQIUing 40 plaint 7gr claim 8 wherein saidJrceivee M6ans Fropindes

r ead/ wrves saidencoded infarmatici?fiom armagnity stérageinediomd and/ or repl aced installed

software is stored in said read/ wite nmenory neans.
13. Apparatus according to claim 12 wherein said magnetic storage medium is
magnetic tape.

14, Apparatus according to claim 7 or claim 8 wherein said receiver means recei-
ves said encoded information from an electro-magnetic signal.

15. Apparatus according to any one of the previous claims wherein said adaptor
means includes memory means (324, 326, 338) for storing installed software.

16. Apparatus according to claim 15 wherein said memory means includes

read/write memory means (324) and wherein altered and/or replaced installed software is
stored in said read/write memory means.

17. Apparatus according to claim 16 wherein said memory means includes read
only memory means (338), said read only memory means having a base software version
stored therein for controlling the operational characteristics of at least one of said receiver
means (302), said processor means (304), and said adaptor means (308).

18. Apparatus according to claim 16 wherein altered and/or replaced installed
software is stored in said read/write memory means (324) only during playback of the
preseatation material carrying the operation material sofiware resulting in said altered
and/or replaced software.

19. Apparatus according to claim 16 wherein altered and/or replaced installed
software is stored in said read/write memory means (324) until the subsequent playback of
presentation material carrying operation material software causing said altered and/or
replaced installed software to be further altered and/or replaced.

20. Apparatus according to claim 16 wherein, in response to one type of opera-
tion material software, altered and/or replaced installed software is stored in said
read/write memory means (324) only during playback of the presentation material
carrying the operation material software resulting in said altered and/or replaced installed
software, and, in response to another type of operation material software, altered and/or
replaced installed software is stored in said read/write memory means until the subsequent
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17. Apparatus according to claim 16 wherein said nenory neans includes read
only nmenory neans (338), said read only nenory neans having a base software
version stored therein for controlling the operational characteristics of
at | east one of said receiver neans (302), said processor neans (304), and
sai d adaptor neans (308). 18. Apparatus according to claim16
wherei'n altered and/or replaced installed software is stored in said
read/wite nenory neans (324) only during playback of the presentation
material carrying the operation nateri gl software resulting in said altered
and/ or repl aced software. 5 Appar at us according to claim 16
wherein altered and/or replaced installed software is stored in said
read/wite nenory neans (324) until the subsequent playback of presentation

ep aced | e{b‘é#‘{‘gfoﬂg%? hd W%ﬁ%ﬁ%%ﬁ? hofle Gl

20. Appar to one type of
opera- tion materlal softvvare altered and/or repI aced installed software
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least a portion of the software to play. back the presentation material using one or more
than one playback system implementation, wherein said adaptor means (308) includes
control means (334) for establishing, in response 0 said operation material, the version or
versions of the software required to play back the presentation material on the playback

system implementation associated with the apparatus.

)

22, A software-controlled information playback process comprising

initializing the process, said initializing including the loading from stored
memory of software for controlling said software-controlled process,

receiving packets of digitally encoded information, said packets including digi-
tally encoded information representing sound and/or visual images, and software for alte-
ring and/or replacing said sofiware from stored memory, and also receiving information
in another form representing the same sound and/or visual images, '

determining if the software from stored memory is suitable for controlling said
playback process,

generating signals in response to the digiﬁlly encoded information representing
said sound and/or visual images if the software from stored memory is suitable for con-
trolling the playback process, or, if the software from stored memory is not suitable for
controlling the playback process, generating signals in response to said information in
another form and altering and/or replacing the software from stored memory in response
to said received software, and

if the software from stored memory is not suitable for controlling the playback
process, re-initializing the process, said re-initializing including the loading of altered -
and/or replaced software for controlling said software-controlled process.

This is the replacemeni sheet
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carrying the operation material software resulting in said altered and/or
repl aced installed software, and, in response to another type of operation
material software, altered and/or replaced installed software is stored in
said read/wite nmenory neans until the subsequent

- 15 - pl ayback of presentation material carrying operation materi al
software causing said altered

- 16 -

DYNAMIC LOADER

F DI URE

The invention relates generally to an apparatus and a method for receiving and
processing information, and for adapting the operational characteristics of the processing in
response to material included in the received information. More particularly, the invention
relates to an apparatus and a method embodying a software-controlled process which adapts
or modifies the software in msponse to the received information. Although the invention has
many applications, the invention is more particularly described in connection with a motion
picture application in which film stock carries a conventional analog SVA soundtrack and a
digital soundtrack with a digital representation of the software required to properly process
the digital soundtrack. An apparatus and a method according to one embodiment establishes
what version of software is required to properly process the digital soundtrack, optionally
modifies its software from information carried with the digital soundtrack if the current
version on hand is not appropriate, and uses the updated version of software to process the
digital soundtrack on the remainder of the current film and other future films until such time
as another software update is required. |

FIGURE 3
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and/or replaced installed software to be further altered and/or repl aced.
21. Apparatus according to claim1l wherein said operation nateri al
conprises at least a portion of the software to play back the presentation
mat eri al using one or nore than one playback system i npl enentati on, wherein
sai d adaptor neans (308) includes control nmeans (334) for establishing, in
response to said operation material, the version or versions of the
software required to play back the prk3entati on material on the playback
system i npl enentati on associated with the apparatus. 22. A
software-control |l ed i nformati on pl ayback process conprising

initalizing the process, said initializing including the |oading from
stored nmenory of software for controlling said software-controlled process,
recei ving packets of digitall oded i nformati sai d packets including
digi- tally encdd®@® i nfor rram)c/)lngrzgpr esenting sf6u£g)%nd/ or 1QBual i mages, °
and software for alte- | Il ng sald sof
menory, and also r i n anot her for
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stored nmenory i
generating signals in pitally encod

representing
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sai d sound and/or visual inmages if the software fromstored nenory is
suitable for con- trolling the playback process, or, if the software from
stored nmenory is not suitable for controlling the playback process,
generating signals in response to said information in another form and
altering and/or replacing the software fromstored nmenory in response to
sai d recei ved software, and If the software from stored nenory is
not suitable for controlling the playRack process, re-initializing the
process, said re-initializing including the | oading of altered and/or

repl aced software for controlling said software-controlled process.
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(57) Abstract

The invention relates generally to an apparatus and a method for receiving and processing information, and for adapting
the operational characteristics of the processing in response to material included in the received information. More particularly,
the invention relates to an apparatus and a method embodying a software-controlled process which adapts or modifies the sof-
tware in response lo the received information. Although the invention has many applications, the invention is more particulariy
described in connection with a motion picture application in which film stock carries a conventional analog SVA soundtrack and
a digital soundtrack with a digital representation of the software required to properly process the digital soundtrack. An appara-
tus and a method according to one embodiment establishes what version of software is required to properly process the digital
soundtrack, optionally modifies its sofware from information carried with the digital soundtrack if the current version on hand is
not appropriate, and uses the updated version of software to process the digital soundtrack on the remainder of the current film
and other future films until such time as another software update is required.




