
US005960464A 

United States Patent [19] 
Lam 

5,960,464 
Sep. 28, 1999 

[11] Patent Number: 

[45] Date of Patent: 

[54] MEMORY SHARING ARCHITECTURE FOR 
A DECODING IN A COMPUTER SYSTEM 

[75] Inventor: Christopher S. Lam, San Jose, Calif. 

[73] Assignee: STMicroelectronics, Inc., Carrollton, 
TeX. 

[21] Appl. No.: 08/701,890 

[22] Filed: Aug. 23, 1996 

[51] Int. Cl.6 .................................................... .. G06F 12/10 

[52] US. Cl. ............................................................ .. 711/206 

[58] Field of Search ................................... .. 711/202, 203, 

711/206, 207; 395/846; 710/22 

[56] References Cited 

U.S. PATENT DOCUMENTS 

5,263,142 11/1993 Watkins et a1. ....................... .. 395/842 

5,301,287 4/1994 Herrellet al. 711/202 
5,459,519 10/1995 Scalise et al. ........................ .. 348/431 

FOREIGN PATENT DOCUMENTS 

0 673 171 A2 9/1995 European Pat. Off. . 

OTHER PUBLICATIONS 

Bheda, H. and P. Srinivasan, “A High—Performance Cross— 
Platform MPEG Decoder,” Digital Video Compression on 
Personal Computers: Algorithms and Technologies, vol. 
2187, Feb. 7—8, 1994, pp. 241,248. 
Bursky, D., “Highly Integrated Controller Eases MPEG—1 
Adoption,” Electronic Design, vol. 43, No. 17, Aug. 21, 
1995, pp. 141—142. 
Galbi, D. et al., “An MPEG—1 Audio/Video Decoder With 
Run—Length Compressed Antialiased Video Overlays,” 
1995 IEEE International Solid—State Circuits Conference, 
pp. 286—287, 381. 
Maturi, G., “Single Chip MPEG Audio Decoder,” IEEE 
Transactions on Consumer Electronics, vol. 38, No. 3, Aug. 
1992, pp. 348—356. 
Butler, B. and T. Mace, “The Great Leap Forward,” PC 
Magazine, Oct. 11, 1994, pp. 241—244, 246, 248, 250, 
253—254, 256, 260—261, 264, 266—268, 273—275, 278. 

Doquilo, J., “Symmetric Multiprocessing Servers: Scaling 
the Performance Wall,” Infoworla', Mar. 27, 1995, pp. 
82—85, 88—92. 

Video Electronics Standards Association, “VESA Uni?ed 
Memory Architecture Hardware Speci?cations Proposal,” 
Version: 1.0p, Oct. 31, 1995, 1995, pp. 1—38. 

(List continued on neXt page.) 

Primary Examiner—Eddie P. Chan 
Assistant Examiner—Kevin L Ellis 
Attorney, Agent, or Firm—David V. Carlson; Theodore E. 
Galanthay; Lisa K. Jorgenson 

[57] ABSTRACT 

A method and apparatus employing a memory management 
system that can be used With applications requiring a large 
contiguous block of memory, such as video decompression 
techniques (e.g., MPEG 2 decoding). The system operates 
With a computer and the computer’s operating system to 
request and employ approximately 500 4-kilobyte pages in 
tWo or more noncontiguous blocks of the main memory to 
construct a contiguous 2-megabyte block of memory. The 
system can employ, on a single chip, a direct memory access 
engine, a microcontroller, a small block of optional memory, 
and a video decoder circuit. The microcontroller retains the 
blocks of multiple pages of the main memory, and the page 
descriptors of these blocks, so as to lock doWn these blocks 
of memory and prohibit the operating system or other 
applications from using them. The microcontroller requests 
the page descriptors for each of the blocks, and programs a 
lookup table or memory mapping system in the on-chip 
memory to form a contiguous block of memory. As a result, 
the video decoder circuit can perform operations on a 
2-megabyte contiguous block of memory, Where the micro 
controller employs the lookup table to translate each 
2-megabyte contiguous address requested by the video 
decoder circuit to its appropriate page in the main memory. 
As soon as the video decoding operations are complete, the 
microcontroller releases the blocks of multiple pages of 
memory back for use by the computer. 

40 Claims, 3 Drawing Sheets 
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