a2 United States Patent

Jewett et al.

US007392291B2

US 7,392,291 B2
Jun. 24, 2008

(10) Patent No.:
(45) Date of Patent:

(54)

(735)

(73)

")

@
(22)

(65)

(60)

(1)

(52)
(58)

ARCHITECTURE FOR PROVIDING
BLOCK-LEVEL STORAGE ACCESS OVER A
COMPUTER NETWORK

Inventors: Douglas E. Jewett, Round Rock, TX
(US); Adam J. Radford, Mission Viejo,
CA (US); Bradley D. Strand, Los
Gatos, CA (US); Jeffrey D. Chung,
Cupertino, CA (US); Joel D. Jacobson,
Mountain View, CA (US); Robert B.
Haigler, Newark, CA (US); Rod S.
Thompson, Sunnyvale, CA (US);
Thomas L. Couch, Woodside, CA (US)

Assignee: Applied Micro Circuits Corporation,
San Diego, CA (US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 1484 days.

Appl. No.: 09/927,894

Filed: Aug. 10,2001

Prior Publication Data
US 2002/0049825 A1l Apr. 25,2002

Related U.S. Application Data

Provisional application No. 60/224,664, filed on Aug.
11, 2000.

Int. Cl1.

GO6F 15/167 (2006.01)

GO6F 12/00 (2006.01)

US.CL . 709/214; 709/215; 711/114

Field of Classification Search 709/203,
709/213, 226, 227, 228, 229, 231, 239, 212,
709/214, 215,216,217, 711/114

See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

5,127,097 A 6/1992 Mizuta 711/168

(Continued)
OTHER PUBLICATIONS

Carlson, M., Mali, S., Merhar, M., Monia, C., Rajagopal, M., “A
Framework for IP Based Storage,” Internet Draft Document printed
from ietf.org web site, Nov. 17, 2000, pp. 1-36.

(Continued)

Primary Examiner—Ario Etienne

Assistant Examiner—Sargon N Nano

(74) Attorney, Agent, or Firm—Knobbe, Martens, Olson &
Bear LLP

(57) ABSTRACT

A network-based storage system comprises one or more
block-level storage servers that connect to, and provide disk
storage for, one or more host computers (“hosts”) over logical
network connections (preferably TCP/IP sockets). In one
embodiment, each host can maintain one or more socket
connections to each storage server, over which multiple I/O
operations may be performed concurrently in a non-blocking
manner. The physical storage of a storage server may option-
ally be divided into multiple partitions, each of which may be
independently assigned to a particular host or to a group of
hosts. Host driver software presents these partitions to user-
level processes as one or more local disk drives. When a host
initially connects to a storage server in one embodiment, the
storage server initially authenticates the host, and then noti-
fies the host of the ports that may be used to establish data
connections and of the partitions assigned to that host.
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