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[54] MPEG DECODING SYSTEM INCLUDING Attorney, Agent, or Firm—Poms, Smith, Lande & Rose
TAG LIST FOR ASSOCIATING [57] ABSTRACT
PRESENTATION TIME STAMPS WITH
ENCODED DATA UNITS A Motion Picture Experts Group (MPEG) multiplexed data
bitstream includes encoded video and audio data units,
[75] Inventors: Greg Maturi, Tracy; David R. Auld; which are prefixed with headers including Presentation Time
Darren Neuman, both of San Jose, all Stamps (PTS) indicating desired presentation times for the
of Calif. _ respective data units. The data units are decoded, and
presented at a fixed time after decoding, such that the fixed
[73]1 Assignee: LSI Logic Corporation, Milpitas, time can be subtracted from the PTS to provide a desired
Calif. decoding time. The bitstream is parsed, the video and audio
‘ headers are stored in video and audio header memories, and
[21] Appl. No.: 303,444 the associated video and audio data units are stored in video

and audio channel memories respectively. A first interrupt is

[22] Filed: Sep. 9, 1994 generated each time a header is stored, and a host micro-

{51] Int. CL° GO6F 13/372 controller responds by storing the PTS from the header and
[52] US. Cl oo 395/550; 348/7; 348/10;  the starting address of the corresponding data unit in the

370/94.2; 370/110.1; 395/18i.18; 395/200.17 channel memory as an entry in a list. A second interrupt is
(58] Field of Search ... 395/200.17, 550,  Scnerated each time a data unit is decoded, and the host

. . . microcontrolier responds by accessing the list using the
395/182.18, 250; 348/7, 512, 10; 37071 1904;12’ starting address of the data unit to obtain the corresponding

PTS and thereby the desired decoding time. Decoding and

- presentation are synchronized by comparing the desired
(56l References Cited decoding time with a system clock time. If the desired
U.S. PATENT DOCUMENTS decoding time is later than the system clock time by more
than one presentation (frame) time period for the data unit,
g%;’;?gg lgﬁggg Icizrsllielletal """""""""""" 3953/4212?5(1)3 presentation of the data unit is skipped. If the desired
5306497 3/1995 Veltman ...... ““3j0/1001  decoding time is earlier than the system clock time by more
5442390  8/1995 HOODEr ef al. -oooroorsrroorosersee 348/7  than the presentation time period, presentation of the data
5,448,568  9/1995 Delpuch et al. ..occcoecveverennes 372/942 unit is repeated.
Primary Examiner—Ken S. Kim 26 Claims, 4 Drawing Sheets
16 40
e e L :
18a 18 E J8 CLOCK i
10 A\ L i / szg[kiﬁr—m 0
\ HOST i | SYSTEM Vd i
RAM | MICRO- =i TIME vioeo |
CONTROLLER | | | COUNTER VIDEO PRESENT e VIDED
! DECODER ot |1 our
A7 SR F_—j ““ = 2 | 75 =2 |
=t - L] Ao ||
BITSTREAM 1 | PRE- CHANNEL POST AUDIO o L1 AUDIO
IN | PARSER CONTROLLER [~ PaRSER || oeconer [ 7| PRSENT =" our
1
S SRS S S N —
32

20~ VIDEO | VIDED | AUDIO | AUDIO | FRAME
HEADER | CHANNEL | HEADER | CHANNEL | MEMORY
BUFFER | BUFFER | BUFFER | BUFFER | BUFFER

\ \ \ \ \
200 206 20c 20 20e

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

5,559,999

Sheet 1 of 4

Sep. 24, 1996

U.S. Patent

0z POz 0  qz o0z
\ \ \ \ \
43408 | ¥34408 | 43449 | Y2408 | 83408
AYONIH | INNVHO | S30VH | TINNYHO | 83V3H (.,
- s | otany | otany | o304 | o3am
|
P e
oo "
mno ol 300930 SISHVd STTIONINGD 4S|4 M
o1any =~ gronw o1any 1S0d TINNVHD ~3d [T maLSLIE
i , A} ﬁ { “
." .\2%..0 QN\J G %W VN\“I_HL. lllllll VI M..IIIIIININ.I IIIII ..“ MJ o@\
mo i 4300930 ! 4
oo 14N 03017 qannoo | 1 | amiodnes
| 0304 L el -odom | v /
_ HIISAS | ! 1SOH .
) HOLVHINT9 m 0l
“ 3570d [ / N\
“ X070 8¢ m 8l ogl
boomooooes A e ’
0% 9! [ O
oz Ma
¢ Ol 100 OI0NY=— 300930 1dA4934/997
- 0
P - 100 030 O30IA/01aNY /H0LYINGONIa
N I / \
I'd N\ 'd N .QN 7l
viva | yavaH | y3avn | viva | aaavan | saavay | savae | d3ava mﬁ@%»%
olany | o1any | 1390vd | 0301 | 03014 | 130V | yovd | IUISAS oo /f
3\ 0!

8!

NI
WVIHLS1IE
93dH
vl

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

5,559,999

Sheet 2 of 4

Sep. 24, 1996

U.S. Patent

§34908 YIav3H
NI 9Vl
aNY H3aV3H
FY01LS

dI1418 YITVIH
NI 9v1
ONY d30VIH
FHOLS

LdNYYTUNT
TIVHINTD

SIGVIH
193130

WYFLS11E
INIWOONI
ISHvd

S 9l

\

/

281

0c0 =9Vl §SId
810 =9Vl #Sid
010 =9v] £S1d
500 =91 ¢Sid
000 =9v] (Sid
diony s |

POZ \

140 =9vI §Sid
V6o =9v1 ¥Sid
000 =9Vl £Sid
310 =91 Z5id
000 =9vi 1Sid

a81
srsid
0301 1SOH

/

\

020 =14VIS 020 = 9 10 =I¥S 1£0 =9V/
¢ vivg ¢ YIqvIH S vivg G YIOVIH
810 =I4VIS 810 = 9l V50 =14vIS V50 =9k
b VIvg b YI07IH b VIVa b HI0VIH
010 =1¥VIS 010 = 9V 950 =1dVIS 950 =9I
£ Vg £ YavIH £ vIvg £ Y30vH
800 =1¥VIS 800 =9I 30 =I4VIS 310 =9
Z viva Z ¥3avIH Z viva Z HIavIH
000 =I4VIS 000 =9Vl 000 =14VIS 000 =9V
! viva ! Y3qvIH ! VIva ! ¥0vH
434408 43448 43448 434408
TINNYHD SF0IH TINNYHO SavIH
o100V orany 0301/ 0301

20 \ v OlA /(éw Sw\

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A


https://www.docketalarm.com/

5,559,999

Sheet 3 of 4

Sep. 24, 1996

U.S. Patent

dIINNOD I1S
JZINOYHINAS

AGVSSIIIN 4T

AININO3HH 42070 4O
YIINNOI 9IS 1SNrdv

YAINNOD 9IS HIIM
3009 YIS Y00

WY3Y1S118 WOYA
3000 YIS 139

dIINNOT HIS
JZITYILINT

& 9Ol

NOIIVINISTFSS
AZINOYHONAS

INVYS
INFS3Hd

|

AYYSSFOIN ST
NS dDIS
MO LV3d3Y

IS
a3Lsnray 01
Sid 34vdW0O

Sid 139 01
ASTT AHOWIN
1SOH SS300Y

YFINIO
V7Y Y3404
TINNVHO 139

LdNYYIINT
INFI3Y

g 9l

340930

viva
JG0930

1dNYYIINT
JIVYINTD

]

3009
14VIS
193194

T8V AHONIN
1SOH NI V1
ONY S1d 3HOLIS

1817
AYONIN 1SOH
NI 9L GNY
Sid 340LS

IaVIH
WOdH YL aNY
Sid 1903

/£ Old

LdNYYFINT
EVENE)

9 94

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

5,559,999

Sheet 4 of 4

Sep. 24, 1996

U.S. Patent

HIZINOSHINAS
IV

\
4

zZ HOLYHINT9 .
/ ISINd N N @ \IU\
HTSHV— Tl X9079
7’
1495 0%
HFINNOD
SOLVHYAN0D NI
7 0495 | AILSAS
b4 7
g
8l
2 2z YOLVHINT
STTIOMINOIOYITH 4 3Sd
1SOH YISHVAd—Fd 42079
7
¢dd5 1405 0%
] YFINNOI
Em@ﬁw%\a HOLVAIVAHOD E /™
- 7 0495 | WILSAS
#b cr ob

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




