United States Patent

US007058850B2

(12) (10) Patent No.: US 7,058,850 B2
Cochran 45) Date of Patent: Jun. 6, 20006
(54) METHOD AND SYSTEM FOR PREVENTING 6,587,970 B1* 7/2003 Wang et al. ......ccceeeue. 714/47
DATA LOSS WITHIN DISK-ARRAY PAIRS 6,691,245 B1* 2/2004 DeKoning ........
SUPPORTING MIRRORED LOGICAL UNITS 6,728,898 Bl1* 4/2004 Tremblay et al. .
6,785,678 B1* 8/2004 Price ....cccccuueee
(75) Inventor: Robert A. Cochran, Rocklin, CA (US) 6,816,951 Bl1* 11/2004 Kimura et al. .
(73) Assignee: Hewlett-Packard Development 2002/0099916 Al* 7/2002 Ohran et al. ................ 711/162
Company, L.P., Houston, TX (US) * cited by examiner
(*) Notice: Subject to any disclaimer, the term of this
%atserg 1ls Szxiengeds 70 Z (aidjusted under 35 Primary Examiner—Robert Beausoliel
B (b) by ays. Assistant Examiner—Christopher McCarthy
(21) Appl. No.: 10/210,368
(22) Filed:  Jul 31, 2002 7 ABSTRACT
(65) Prior Publication Data An additional communications link between two mass-
US 2004/0078638 Al Apr. 22, 2004 storage devices containing LUNs of a mirrored-L.UN pair, as
’ well as incorporation of a fail-safe mass-storage-device-
(51) Int. CL implemented retry protocol to facilitate non-drastic recovery
GO6F 11/00 (2006.01) from communications link failures within the controllers of
(52) US. Cl oo 714/6; 714/4; 714/43  the two mass-storage devices, prevents build-up of WRITE
(58) Field of Classification Search ’ ’ 714/6 requests in cache and subsequent data loss due to multiple
"""""" 714/43 4 42’ communications-link and host computer failures. The com-
See application file for complete search histo > bination of the additional link and the retry protocol together
PP P v ameliorates a deficiency in current LUN-mirroring imple-
(56) References Cited mentations that often leads to data loss and inconsistent and

U.S. PATENT DOCUMENTS

unrecoverable databases.

DOC KET

_ A

R M

6,543,001 B1* 4/2003 LeCrone et al. ............... 714/6 12 Claims, 22 Drawing Sheets
714
LAN OR WAN
704 HOST 718 720~ HOST | ~710
Mool F COMPUTER
705\ =
702
- 716
MASS-STORAGE MASS-STORAGE | 708
DEVICE ESCON, ATM, T3 OR OTHER DEVICE

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Jun. 6, 2006 Sheet 1 of 22 US 7,058,850 B2

101

[A)OC KET

L A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Jun. 6, 2006 Sheet 2 of 22 US 7,058,850 B2

302~ |
2\
!
3507
| =
sas AT REQUEST/REPLY BUFFER conrrolEr A |
| FIRMWARE
{
DK WD .
sl /0 QUEUE = reao/wRTE | T
RUWA
CONTROLLER HARDWARE LOGIC ~Ls0s
DiSk
PLATIERS A
\ / 501
\-/ 304

Fig. 3

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Jun. 6, 2006 Sheet 3 of 22 US 7,058,850 B2

41013[1_1 4091 4!01 47!1 472‘t 413‘t 474‘t 47\5[)-J.

I nhat 7
ABSTRACT | [ | l i ( - |
WNs 1 L1 a 1 i 1 | | N
Lo Lo L4 Led Lo Led b L
T 1 1 T I T T I T
Y
407 CACHE -~
N MEHORY DISK ARRAY CONTROLLER
1405
DISK DISK DISK
DRIVE DRIVE DRIVE
) ) )
403 404 \ 405 1
407

Fig. 4

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Jun. 6, 2006 Sheet 4 of 22 US 7,058,850 B2

01 0 | Of Os

505

Fig. 5

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



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




