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TO: Mail Stop 8
Director of the US. Patent & Trademark Office

PO. Box 1450

Alexandria, VA 22313-1450  

In Compliance with 35 § 290 and/or 15 U.S.Cl § 1116 you are hereby advised that a court action has been
filed in the US District Court Northern California on the following X Patents or Cl Trademarks:

DATE FILED U.S. DISTRICT COURT
4/15/2014 450 Golden Gate Avenue San Francisco. CA 94102

DEFENDANT

CROSSROADS SYSTEMS, INC

 
  

 

  
  

 

 

 
 DOCKET NO.

CV 14-01727 MEJ
PLAINTIFF

NETAPP: INC.

  

   
 

  
 

 
   

PATENT OR DATE OF PATENTTRADEMARK N0. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
 

In the above—entitled case, the following patent(s) have been included:

In the above—entitled case, the following decision has been rendered or judgement issued:

 
 

(BY) DEPUTY CLERK DATE

Richard W. Wieking Hilary Jackson April 17, 2014
  

Copy 3—Upon termination of action, mail this copy to Commissioner
Copy l—Upon initiation of action, mail this copy to Commissioner Copy 4——Case file copy
Copy 2—Upon filing document adding patent(s), mail this copy to Commissioner
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Case3zl4-cv—Ol727-MEJ Docum

DUANE MORRIS LLP
Karineh Khachatourian (CA SBN 202634)
kkhachatourian@duanemorri5.00m
Patrick S. Salceda (CA SBN 247978)
psalceda@duanemorris.com
David T. Xuc, Ph.D. (CA SBN 256668)
dtxue@duanemorris.com
2475 Hanover Street
Palo Alto, CA 94304-1134
Telephone: 650.847.4150
Facsimile: 650.847.4151

Attorneys for Plaintiff
NETAPP, INC.
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10 NORTHERN DISTRICT OF CALIFORNIA
1 1 SAN JOSE DIVISION

12 NETAPP, INC, Case No.
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14 V_ COMPLAINT FOR DECLARATORY
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Case3214—cv-Ol727-MEJ Documentl FiledO4/15/l4 Page2 of5

PlaintiffNetApp, Inc. (“‘NetApp” or “Plaintiff’), by its attorneys, alleges as follows:
NATURE OF THE ACTION 

 
 

 
 
 

 
 

 

 
 

 

This is an action by Plaintiff for Declaratory Judgment against Defendant Crossroads

Systems, Inc, (“Crossroads” or “Defendant”). NetApp seeks declaratory relief pursuant to 28 U.S.C.
§§ 2201 and 2202, declaring United States Patent Nos. 7,051,147 (“the ’147 Patent”) and 7,987,311
(“the ’3 11 Patent”) (collectively the “patents-in—suit”) to be not infringed.

7 THE PARTIES

8 1. Plaintiff NetApp, Inc. is a Delaware corporation with its principal place of business at
495 East Java Drive, Sunnyvale, California 94089.

2. Defendant Crossroads is a corporation incorporated under the laws of the State of

11 Delaware and has its principal place of business at 11000 North MoPac Expressway, Austin, Texas,
12 78759.

13 BACKGROUND STATEMENT
14 3. NetApp brings this declaratory judgment action in response to accusations of
15 infringement involving the ’147 and ’311 Patents levied against NetApp by Crossroads for products
16 referenced in its “Concise Statement of Infringement” filed on April 9, 2014 in Civil Action No.

1:14-cv—149-SS currently pending in the Western District of Texas and attached hereto as Exhibit A.
Neither the ’147 nor the ’3 11 Patents were asserted in Crossroads’ Original Complaint, nor has
Crossroads sought to amend its Original Complaint to include these patents.

4. Accordingly, NetApp brings this Declaratory Judgment action because an actual

allegation of infringement has been made by Crossroads related to the patents—in-suit.
JURISDICTION AND VENUE

5. This Court has subject matter jurisdiction over NetApp’s request for a declaratory

judgment under 28 U.S.C. §§ 2201 and 2202. This action arises under the patent laws ofthe United
States, 35 U.S.C. §§ 100 et seq., which are within the subject matterjurisdiction ofthis Court under
28 U.S.C. §§ 1331 and 1338(a).

6. Crossroads’ allegations threaten actual and imminent injury to NetApp that can be

redressed by judicial relief and that injury is of sufficient immediacy and reality to warrant the
-1-

COMPLAINT FOR DECLARATORY JUDGMENT AND DEMAND FOR JURY TRIAL 
DM2\4870591.3 G1309/00003
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issuance of a declaratory judgment. Absent a declaration of non—infringement, Crossroads’
continued wrongful assertions of infringement related to NetApp’s products will cause NetApp
harm .

7. This Court has general and specific personal jurisdiction over Crossroads because of
its purposeful, systematic, and continuous contacts with California. Crossroads sells products and
services in California, including its StrongBox® product line and actively solicits customers in
California by presenting at conferences such as Createasphere’s Digital Asset Management
Conference in Beverly Hills, California and the Hollywood Post Alliance Tech Retreat in Indian
Wells, California. Moreover, Crossroads maintains sales personnel in California and conducts
business in this district. This Court has personal jurisdiction over Crossroads for another reason:
Crossroads has purposefully directed into California its enforcement activities regarding the patents-
in-suit. On information and belief, Crossroads’s licensing and enforcement efforts in California

have generated substantial revenues.

8. Venue is proper in this district pursuant to 28 U.S.C. § l39l(b) because, inter alia, a

substantial part of the events and omissions giving rise to the claims occurred here and because
Crossroads is subject to personal jurisdiction in this district.

INTRADISTRICT ASSIGNMENT

9. Division assignment to the San Jose Division of the United States District Court for
the Northern District of California is proper pursuant to Civil Local Rule 3-2(e) because this is both
an Intellectual Property Action that arose in, among other places, Santa Clara County, and because a
substantial part of the events giving rise to the claims occurred in Santa Clara County.

FACTUAL ALLEGATIONS

10. Crossroads purports to be the owner of the ’147 Patent. The ’147 Patent is entitled

“Storage router and method for providing virtual local storage” and issued on May 23, 2006. A cop
of the ’147 Patent is attached hereto as Exhibit B.

11. Crossroads purports to be the owner of the ’311 Patent. The ’3 ll Patent is also

entitled “Storage router and method for providing virtual local storage” and issued on July 26, 201 l.
A copy of the ’31 1 Patent is attached hereto as Exhibit C.

-2-

COMPLAINT FOR DECLARATORY JUDGMENT AND DEMAND FOR JURY TRIAL
DM2\487059I .3 G [309!00003
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Case3114—cv—Ol727-MEJ Documentl FiledO4/15/l4 Page4 of5

FIRST CLAIM FOR RELIEF

(Declaratory Judgment of Non-Infringement of the ’147 Patent)
ence each of the allegations in the preceding paragraphs 

 
 

 
 

 
 
 
 

 

12. NetApp incorporates by refer

of this Complaint as if fully set forth herein.

he ’ 147 Patent has been or is infringed, either directly or indirectly, by
13. No claim oft

NetApp or the purchasers of NetApp’s products.
14. As a result of the acts described in the foregoing paragraphs, there exists a substantial

rrant the

controversy of sufficient immediacy and reality between Crossroads and NetApp to wa
issuance of a declaratory judgment that NetApp has not infringed, and does not infringe, directly or
indirectly, any claim of the ’ 147 Patent.

SECOND CLAIM FOR RELIEF

(Declaratory Judgment of Non—Infringement of the ’31] Patent)
15. NetApp incorporates by reference each of the allegations in the preceding paragraphs

of this Complaint as if fully set forth herein.

16. No claim of the ’3 11 Patent has been or is infringed, either directly or indirectly, by15

16 NetApp or the purchasers of NetApp’ 3 products

17 17. As a result of the acts described1n the foregoing paragraphs, there exists a substantial
18 controversy of sufficient immediacy and reality between Crossroads and NetApp to warrant the
19 issuance of a declaratory judgment that NetApp has not infringed, and does not infringe, directly or
20 indirectly, any claim ofthe ’311 Patent.

21 PRAYER FOR RELIEF

22 WHEREFORE, Plaintiff prays forjudgment as follows:

23 1. For entry of a declaration that NetApp products have not infringed and are not
24 infringing, either directly or indirectly, any claim of the ’147 or 3]] Patents;
25 2. An order that Crossroads and each of its officers, employees, agents, attorneys, and
26 any and all persons acting in concert or participation with them are restrained and enjoined from
27 further prosecuting or instituting any action against NetApp claiming that the ’147, and ’3 11 Patents
28 are infringed or from representing that NetApp s products or their use by the purchasers of those

GMENT AND DEMAND FOR JURY TRIAL  COMPLAINT FOR DECLARATORY JUD
DM2\4870591 .3 G l 309/00003

Oracle Ex. 1002, pg. 5



Oracle Ex. 1002, pg. 6

l

10

11

12

13

14

15

16

17

18

19

2o

21

22

23

24

25

26

27

28

CaseB:14-cv-01727-MEJ Documentl FiledO4/15/14 Page5 of5

products infringe the ’147, and ’3 11 Patents;

3. A declaration that this is an exceptional case under 35 U .S.C. § 285;

4. An award to NetApp of its costs and attorneys’ fees incurred herein; and

5. For such other reliefas the Court deems just and proper.

JURY DEMAND

NetApp demands a trial by jury on all issues so triable.

DUANE MORRIS LLP

Dated: April 15, 2014 By: /s/ Karineh Khachatourian

DM2‘14870591.3 Gl309/00003

Karinch Khachatourian
Patrick S. Salceda
David T. Xue

Attorneys for Plaintiff
NETAPP, INC.

COMPLAINT FOR DECLARATORY JUDGMENT AND DEMAND FOR JURY TRIAL
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Mail Stop 8 REPORT ON THE
Director of the US. Patent and Trademark Office FILING 0R DETERMINATION OF AN

P.0. Box 1450 ACTION REGARDING A PATENT 0R
Alexandria, VA 22313-1450 TRADEMARK 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas, Austin Division on the following

I] Trademarks or Ell Patents. ( E] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED US. DISTRICT COURT
1:13-cv—1025-SS 11/26/2013 Western District of Texas, Austin Division

PLAINTIFF DEFENDANT

Crossroads Systems, Inc. Huawei Technologies Co. Ltd., Huawei Enterprise USA
Inc. and Huawei Technologies USA Inc.

PATENT 0R DATE OF PATENT
MW

——_
2t 935.4235__
«2 937 ow —_
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In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

I] Amendment I] Answer [I Cross Bill [I Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
l

 

  
In the above—entitled case, the following decision has been rendered orjudgement issued:

DEC] SIGN/JUDGEMENT

 
DATE
 

1 1/27/2013
CLERK c,

.. _ . . . .William G Putnicki ‘ 0,!

Copy l—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 1:13-bv-01025—SS Document 1 Filed 11/26/13 Page 9 of 11

H. That Defendants account for and pay to Crossroads all damages caused by

the infringement of the ’041 Patent;

1. That Crossroads receive enhanced damages from Defendants in the form

of treble damages, pursuant to 35 U.S.C. § 284 based on Defendants’

willful infringement of the ’041 Patent;

J. That Crossroads be granted pre-judgment and post—judgment interest on

the damages caused to it by reason of Defendants’ infringement of the

’041 Patent, including pre-judgment and post-judgment interest on any

enhanced damages or attorneys’ fees award;

K. That Defendants have infringed the ’ 147 Patent;

L. That such infringement of the ’ 147 Patent by Defendants has been willful;

M. That Defendants account for and pay to Crossroads all damages caused by

the infringement of the ’ 147 Patent;

N. That Crossroads receive enhanced damages from Defendants in the form

of treble damages, pursuant to 35 U.S.C. § 284 based on Defendants’

willful infringement of the ’ 147 Patent;

0. That Crossroads be granted pre-judgment and post-judgment interest on

the damages caused to it by reason of Defendants’ infringement of the

’147 Patent, including pre-judgment and post-judgment interest on any

enhanced damages or attorneys’ fees award;

P. That Defendants pay Crossroads all of Crossroads’ reasonable attorneys”

fees and expenses;

Q. That costs be awarded to Crossroads;

Oracle Ex. 1002, pg. 8



Oracle Ex. 1002, pg. 9

Case 1:13-cv-01025-SS Document 1 Filed 11/26/13 Page 10 of 11

R. That Defendants, Defendants’ agents, employees, representatives,

successors and assigns, and those acting in privity or in concert with

Defendants, be preliminary and permanently enjoined from further

infringement of the ’035 Patent;

S. That Defendant, Defendants’ agents, employees, representatives,

successors and assigns, and those acting in privity or in concert with

Defendants, be preliminary and permanently enjoined from further

infringement of the ”041 Patent;

T. That Defendants, Defendants’ agents, employees, representatives,

successors and assigns, and those acting in privity or in concert with

Defendants, be preliminary and permanently enjoined from further

infringement of the ’147 Patent;

U. That this is an exceptional case under 35 U.S.C. § 285; and

V. That Crossroads be granted such other and further relief as the Court may

deem just and proper under the circumstances.

DEMAND FOR JURY TRIAL

Crossroads hereby demands a trial by jury on all issues.

10
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Case 1:13-cv—01025-SS Document 1 Filed 11/26/13 Page 11 of 11

Dated: November 26, 2013 Respectfully submitted,

By: /s/ Steven Sprinkle
Steven Sprinkle
Texas Bar No. 00794962

Elizabeth J. Brown Fore

Texas Bar No. 24001795

Sprinkle IP Law Group, PC
1301 w. zs‘h Street, Suite 408
Austin, Texas 78705
Tel: 512-637—9220

Fax: 512-371-9088

ssprinkle@sprinklelaw.com
ebrownfore@sprinklelaw.com

Susan K. Knoll

Texas Bar No. 11616900

Russell T. Wong
Texas Bar No. 21884235
James H. Hall

Texas Bar No. 24041040

WONG, CABELLO, LUTSCH,
RUTHERFORD & BRUCCULERI, L.L.P.

20333 SH 249, Suite 600

Houston, TX 77070
Tel: 832-446-2400

Fax: 832-446-2424

sknoll@counselip.com

rwong@counselip.com

jhall@counselip.eom

ATTORNEYS FOR PLAINTIFF
CROSSROADS SYSTEMS, INC.

11
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Case 1:13-cv—01025—SS Document 1 Filed 11/26/13 Page 1 of 11

IN THE UNITED STATES DISTRICT COURT

FOR THE WESTERN DISTRICT OF TEXAS
AUSTIN DIVISION

CROSSROADS SYSTEMS, INC.,

Plaintiff,
CIVIL ACTION NO. 1:13-CV-1025

v.

JURY DEMANDED

HUAWEI TECHNOLOGIES CO. LTD.,
HUAWEI ENTERPRISE USA INC.

HUAWEI TECHNOLOGIES USA INC. womwemmomwcomcoazmoo:
Defendants.

PLAINTIFF CROSSROADS SYSTEMS, INC.’S

COMPLAINT FOR PATENT INFRINGEMENT

THE PARTIES

1. Plaintiff Crossroads Systems, Inc. (“Crossroads”) is a corporation incorporated

under the laws of the State of Delaware and has its principal place of business at 11000 North

MoPac Expressway, Austin, Texas 78759.

2. Upon information and belief, Defendant Huawei Technologies Co. Ltd. (“Huawei

China”) is a corporation organized and existing under the laws of the People’s Republic of China

with its principal place of business in Huawei Industrial Base, Bantian, Longgang, Shenzshen,

Guangdong, PR. China, 518129.

3. Upon information and belief, Defendant Huawei Enterprise USA Inc. (“Huawei

Enterprise”) is a California Corporation with its principal office at 3965 Freedom Circle, 11th

Floor, Santa Clara, CA 95054.

4. Upon information and belief, Defendant Huawei Technologies USA Inc. is a

Texas corporation with its principal office at 5700 Tennyson Parkway, Suite 500, Plano, TX

75024.

Oracle Ex. 1002, pg. 11
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Case 1:13-lcv-01025-SS Document 1 Filed 11/26/13 Page 2 of 11

W

5. This action arises under the laws of the United States, more specifically under 35

U.S.C. § 100, et seq. Subject matter jurisdiction is proper in this Court pursuant to 28 U.S.C. §§

1331 and 1338.

6. Personal jurisdiction and venue are proper in this district under 28 U.S.C. §§ 1391

and 1400(b). Upon information and belief, Defendants Huawei China, Huawei Enterprise and

Huawei Technologies USA Inc. established minimum contacts with this forum such that the

exercise of jurisdiction over Defendants would not offend traditional notions of fair play and

substantial justice. Upon information and belief, Defendants regularly conduct business in the

State of Texas and in this judicial district and are subject to the jurisdiction of this Court. Upon

information and belief, Defendants have been doing business in Texas and this judicial district

by distributing, marketing, selling and/or offering for sale its products, including, but not limited

to, products that practice the subject matter claimed in the Patents-In-Suit, and/or regularly doing

or soliciting business and/or engaging in other persistent courses of conduct in and/or directed to

Texas and this judicial district.

COUNT 1: INFRINGEMENT OF US. PATENT NO. 6,425,035

7. Crossroads incorporates by reference the allegations set forth in the preceding

paragraphs.

8. On July 23, 2002, United States Patent No. 6,425,035 (the “’035 Patent”) was

duly and legally issued. A true and correct copy of the ’035 Patent is attached hereto as Exhibit

A. Crossroads is the assignee and the owner of all right, title, and interest in and to the ’035

Patent. The ’035 Patent is entitled to a presumption of validity.

Oracle Ex. 1002, pg. 12
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Case 1:13—bv—01025-SS Document 1 Filed 11/26/13 Page 3 0t 11

9. On information and belief, Defendants have directly infringed the ’035 Patent.

On information and belief, Defendant continues to directly infringe the ’035 Patent.

10. Specifically, on information and belief, Defendants have directly infringed the

’035 Patent by making, using, offering for sale, selling and/or importing into the United States

certain of products including at least the following: OceanStor SZ200T Storage System,

OceanStor S6800T Storage System, OceanStor T Series Unified Storage Systems (including the

OceanStor S2600T, OceanStor SSSOOT, OceanStor SS600T, OceanStor SSSOOT), OceanStor

HVSSST Storage Systems, OceanStor l-lVS88T Storage Systems, OceanStor VIS6600T Storage

Systems, OceanStor Dorado 2100 G2 Storage Systems, and OceanStor Dorado 5100 Storage

Systems.

11. Further, on information and belief, Defendants have been and now are indirectly

infringing by way of inducing infringement of the ’035 Patent with knowledge of the ’035 Patent

by making, offering for sale, selling, importing into the United States, marketing, supporting,

providing product instruction and/or advertising certain products, including the OceanStor

SZ200T Storage System, OceanStor S6800T Storage System, OceanStor T Series Unified

Storage Systems (including the OceanStor S2600T, OceanStor SSSOOT, OceanStor SS600T,

OceanStor SS800T), OceanStor HVS85T Storage Systems, OceanStor HVS88T Storage

Systems, OceanStor VISG6OOT Storage Systems, OceanStor Dorado 2100 G2 Storage Systems,

and OceanStor Dorado 5100 Storage Systems, and Defendants knew that these actions were

inducing end users to infringe the ’035 Patent.

12. Further, on information and belief, Defendants have been and now are indirectly

infringing by way of contributing to the infringement by end users of the ’035 Patent by selling,

offering to sell and/or importing into the United States components, including the OceanStor

Oracle Ex. 1002, pg. 13
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Case 1:13-cv-01025-SS Document 1 Filed 11/26/13 Page 4 of 11

SZ200T Storage System, OceanStor S6800T Storage System, OceanStor T Series Unified

Storage Systems (including the OceanStor S2600T, OceanStor SSSOOT, OceanStor SS600T,

OceanStor SS800T) OceanStor HV885T Storage Systems, OceanStor HVS88T Storage Systems,

OceanStor VIS6600T Storage Systems, OceanStor Dorado 2100 G2 Storage Systems, and

OceanStor Dorado 5100 Storage Systems, knowing the components to be especially made or

especially adapted for use in the infringement of the ’035 Patent. Such components are not a

staple article or commodity of commerce suitable for substantial non-infringing uses.

13. Defendants have been on constructive and/or actual notice of the ”035 Patent

since at least as early as February 2012, and Defendants have not ceased their infringing

activities. The infringement of the ’035 Patent by Defendants has been and continues to be

willful and deliberate.

14. Crossroads has been irreparably harmed by Defendants’ acts of infringement of

the ’035 Patent, and will continue to be harmed unless and until Defendants’ acts of infringement

are enjoined and restrained by order of this Court.

15. As a result of the acts of infringement of the ’035 Patent by Defendants,

Crossroads has suffered and will continue to suffer damages in an amount to be proven at trial.

COUNT 2: INFRINGEMENT OF US. PATENT NO. 7,934,041

16. Crossroads incorporates by reference the allegations set forth in the preceding

paragraphs.

17. On April 26, 2011, United States Patent No. 7,934,041 (the “’041 Patent”) was

duly and legally issued. A true and correct copy of the ’04] Patent is attached hereto as Exhibit

B. Crossroads is the assignee and the owner of all right, title, and interest in and to the ’041

Patent. The ’041 Patent is entitled to a presumption of validity.
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Case 1:13—cv—01025—SS Document 1 Filed 11/26/13 Page 5 of 11

18. On information and belief, Defendants have directly infringed the ’041 Patent.

On information and belief, Defendants continue to directly infringe the ’04] Patent.

19. Specifically, on information and belief, Defendants have directly infringed the

’041 Patent by making, using, offering for sale, selling and/or importing into the United States

certain products including at least the following: OceanStor $2200T Storage System, OceanStor

S6800T Storage System, OceanStor T Series Unified Storage Systems (including the OceanStor

S2600T, OceanStor S5500T, OceanStor SS600T, OceanStor SS800T) OceanStor HVSSST

Storage Systems, OceanStor HV888T Storage Systems, OceanStor VIS6600T Storage Systems,

OceanStor Dorado 2100 G2 Storage Systems, and OceanStor Dorado 5100 Storage Systems.

20. Further, upon information and belief, Defendants have been and now are

indirectly infringing by way of inducing infringement of the ’041 Patent with knowledge of the

’041 Patent by making, offering for sale, selling, importing into the United States, marketing,

supporting, providing product instruction and/0r advertising certain products, including the

OceanStor S2200T Storage System, OceanStor S6800T Storage System, OceanStor T Series

Unified Storage Systems (including the OceanStor $2600T, OceanStor SSSOOT, OceanStor

SS600T, OceanStor SSSOOT), OceanStor HVSSST Storage Systems, OceanStor HVSSST Storage

Systems, OceanStor VIS6600T Storage Systems, OceanStor Dorado 2100 G2 Storage Systems,

and OceanStor Dorado 5100 Storage Systems, and Defendant knew that these actions were

inducing end users to infringe the ’041 Patent.

21. Further, upon information and belief, Defendants have been and now are

indirectly infiinging by way of contributing to the infringement by end users of the ’041 Patent

by selling, offering to sell and/or importing into the United States components, OceanStor

SZZOOT Storage System, OceanStor S6800T Storage System, OceanStor T Series Unified

Oracle Ex. 1002, pg. 15
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Case 1:13-cv~01025-SS Document 1 Filed 11/26/13 Page 6 of 11

Storage Systems (including the OceanStor SZ600T, OceanStor SSSOOT, OceanStor S5600T,

OceanStor SS800T), OceanStor HVSSST Storage Systems, OceanStor HVSS8T Storage

Systems, OceanStor VISGéOOT Storage Systems, OceanStor Dorado 2100 G2 Storage Systems,

and OceanStor Dorado 5100 Storage Systems, knowing the components to be especially made or

especially adapted for use in the infringement of the ’04] Patent. Such components are not a

staple article or commodity of commerce suitable for substantial non-infringing uses.

22. Defendants have been on constructive and/0r actual notice of the ’041 Patent

since at least as early as early as February 2012, and Defendants have not ceased the infringing

activities. The infringement of the ’041 Patent by Defendants has been and continues to be

willfiil and deliberate.

23. Crossroads has been irreparably harmed by Defendants’ acts of infringement of

the ’04] Patent, and will continue to be harmed unless and until Defendants’ acts of infringement

are enjoined and restrained by order of this Court.

24. As a result of the acts of infringement of the ’04] Patent by Defendants,

Crossroads has suffered and will continue to suffer damages in an amount to be proven at trial.

COUNT 3: INFRINGEMENT OF U.S. PATENT N0. 7,051,147

25. Crossroads incorporates by reference the allegations set forth in the preceding

paragraphs.

26. On May 23, 2006, United States Patent No. 7,051,147 (the “’147 Patent”) was

duly and legally issued. A true and correct copy of the ’ 147 Patent is attached hereto as Exhibit

C. Crossroads is the assignee and the owner of all right, title, and interest in and to the ’147

Patent. The ’ 147 Patent is entitled to a presumption of validity.
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Case 1:13-cv-01025-SS Document 1 Filed 11/26/13 Page 7 of 11

27. On information and belief, Defendants have directly infringed the ’147 Patent.

On information and belief, Defendants continue to directly infringe the ’ 147 Patent.

28. Specifically, on information and belief, Defendants have directly infringed the

’147 Patent by making, using, offering for sale, selling and/or importing into the United States

certain products including at least the following: OceanStor SS600T Storage Systems,

OceanStor SSSOOT Storage Systems, OceanStor S6800T Storage Systems, OceanStor VIS6600T

Storage Systems.

29. Further, on information and belief, Defendants have been and now are indirectly

infringing by way of inducing infringement of the ’ 147 Patent with knowledge of the ’ 147 Patent

by making, offering for sale, selling, importing into the United States, marketing, supporting,

providing product instruction and/or advertising certain products, including the OceanStor

$5600T Storage Systems, OceanStor SS800T Storage Systems, OceanStor S6800T Storage

Systems, OceanStor VIS6600T Storage Systems, and Defendants knew that these actions were

inducing end users to infringe the ’ 147 Patent.

30. Further, on information and belief, Defendants have been and now are indirectly

infringing by way of contributing to the infringement by end users of the ’ 147 Patent by selling,

offering to sell and/or importing into the United States components, including OceanStor

SS600T Storage Systems, OceanStor SSSOOT Storage Systems, OceanStor $6800T Storage

Systems, OceanStor VIS6600T Storage Systems, knowing the components to be especially made

or especially adapted for use in the infringement of the ’147 Patent. Such components are not a

staple article or commodity of commerce suitable for substantial non-infringing uses.

31. Defendants have been on constructive and/or actual notice of the ’147 Patent

since at least as early as February 2012, and Defendants have not ceased the infringing activities.
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The infringement of the ’147 Patent by Defendants has been and continues to be willful and

deliberate.

32. Crossroads has been irreparably harmed by Defendants’ acts of infringement of

the ’147 Patent, and will continue to be harmed unless and until Defendants’ acts of infringement

are enjoined and restrained by order ofthis Court.

33. As a result of the acts of infringement of the ’147 Patent by Defendants,

Crossroads has suffered and will continue to suffer damages in an amount to be proven at trial.

PRAYER FOR RELIEF

WHEREFORE, Crossroads requests this Court enter judgment as follows:

A. That Defendants have infringed the ’035 Patent;

B. That such infringement of the ’035 Patent by Defendants has been willful;

C. That Defendants account for and pays to Crossroads all damages caused

by the infringement of the ’035 Patent;

D. That Crossroads receive enhanced damages from Defendants in the form

of treble damages, pursuant to 35 U.S.C. § 284 based on Defendants’

willful infringement of the ’035 Patent;

E. That Crossroads be granted pre-judgment and post-judgment interest on

the damages caused to it by reason of Defendants’ infringement of the

”035 Patent, including pre-judgment and post-judgment interest on any

enhanced damages or attorneys’ fees award;

F. That Defendants have infringed the ’041 Patent;

G. That such infringement of the ’041 Patent by Defendants has been willful;
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Mail Stop 8 REPORT ON THE
Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.0. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313—1450 TRADEMARK 

in Compliance with 35 U.S.C. § 290 and/or 15 U.S.C, § 1116 you are hereby advised that a court action has been
filed in the US. District Court Western District of Texas. Austin Division on the following

[I Trademarks or M Patents. ( [:1 the patent action involves 35 USCcT292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
1:13-cv-895-SS 10/7/2013 Western District of Texas, Austin Division
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Crossroads Systems, Inc.
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In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK v DATE

William G. Putnicki 10/7/2013
 

Copy l—Upon initiation ofaction, mail this copy to Director Copy 3—Upon termination ofaction, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—-Case file copy
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F. That Defendant has infringed the ’041 Patent;

G. That such infringement of the ’041 Patent by Defendant has been willful;

H. That Defendant accounts for and pays to Crossroads all damages caused

by the infringement of the ’041 Patent;

1. That Crossroads receive enhanced damages from Defendant in the form of

treble damages, pursuant to 35 U.S.C. § 284 based on Defendant’s willful

infringement of the ’041 Patent;

J. That Crossroads be granted pre—judgment and post—judgment interest on

the damages caused to it by reason of Defendant’s infringement of the

’04] Patent, including pre—judgment and post-judgment interest on any

enhanced damages or attomeys’ fees award;

K. That Defendant has infringed the ’147 Patent;

L. That such infringement of the ’ 147 Patent by Defendant has been willful;

M. That Defendant accounts for and pays to Crossroads all damages caused

by the infringement of the ’147 Patent;

N. That- Crossroads receive enhanced damages from Defendant in the form of

treble damages, pursuant to 35 U.S.C. § 284 based on Defendant’s willful

infringement of the ’147 Patent;

0. That Crossroads be granted pre-judgment and post-judgment interest on

the damages caused to it by reason of Defendant’s infringement of the

’147 Patent, including pre-judgment and post-judgment interest on any

enhanced damages or attorneys’ fees award;
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P. That Defendant pay Crossroads all of Crossroads’ reasonable attorneys’

fees and expenses;

Q. That costs be awarded to Crossroads;

R. That Defendant, its agents, employees, representatives, successors and

assigns, and those acting in privity or in concert with it, be preliminary 1

and permanently enjoined from further infringement of the ’035 Patent;

S. That Defendant, its agents, employees, representatives, successors and

assigns, and those acting in privity or in concert with it, be preliminary

and permanently enjoined from further infringement of the ’04] Patent;

T. That Defendant, its agents, employees, representatives, successors and

assigns, and those acting in privity or in concert with it, be preliminary

and permanently enjoined from further infringement of the ’ 147 Patent;

U. That this is an exceptional case under 35 U.S.C. § 285; and

V. That Crossroads be granted such other and further relief as the Court may

deem just and proper under the circumstances.

DEMAND FOR JURY TRIAL

Crossroads hereby demands a trial by jury on all issues.

10
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Dated: October 7, 2013 Respectfully submitted,

Steven prinkle
Texas Bar No. 00794962

Elizabeth J. Brown Fore

Texas Bar No. 24001795

Sprinkle IP Law Group, PC
1301 W. 25th Street, Suite 408
Austin, Texas 78705 :
Tel: 512-637-9220 ‘

Fax: 512-371-9088 E
ssprinkle@sprinklelavxi.com

ebrownfore@sprinklelaw.com

Susan K. Knoll

Texas Bar No, 11616900

Russell R. Wong
Texas Bar No. 21884235

James H. Hall

Texas Bar No. 24041040

WONG, CABELLO, LUTSCH,
RUTHERFORD & BRUCCULERI, L,L.P.

20333 SH 249, Suite 600

Houston, TX 77070
Tel: 832-446-2400

Fax: 832-446-2424 1
sknoll@counselip.coml

rwong@counselip.corrl
jhall@counselip.com l
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CROSSROADS SYSTEMS, INC.
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FOR THE WESTERN DISTRICT OF TEXAS 29” OCT -7 PH 2: 52

AUSTIN DIVISION ’
.,’-:,L¢~”::f: 1,? iii =":'1’. i team
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CROSSROADS SYSTEMS, INC, §

Plaintiff, § ' H
§ CIVIL ACTION NO.

v. §
§ JURY DEMANDED

ORACLE CORPORATION, § 0§ A13CV 895‘ SS
Defendant. §

PLAINTIFF CROSSROADS SYSTEMS, INC.’S
COMPLAINT FOR PATENT INFRINGEMENT

THE PARTIES

1. Plaintiff Crossroads Systems, Inc. (“Crossroads”) is a corporation incorporated

under the laws of the State of Delaware and has its principal place of business at 11000 North

MoPac Expressway, Austin, Texas 78759.

2. Upon information and belief, Defendant Oracle Corporation (“Defendant”) is a

Delaware corporation withla principal place of business of 500 Oracle ParkWay, Redwood City,

CA 94065.

JURISDICTION AND VENUE

3. This action arises under the laws of the United States, more specifically under 35

U.S.C. § 100, et seq. Subject matter jurisdiction is proper in this Court pursuant to 28 U.S.C. §§

1331 and 1338.

4. Personal jurisdiction and venue are proper in this district under 28 U.S.C. §§ 1391

and 1400(b). Upon information and belief, Defendant Oracle has established minimum contacts

with this forum such that the exercise ofjurisdiction over Defendant would not offend traditional

notions of fair play and sudstantial justice.
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5. This Court has personal jurisdiction over Oracle. Upon information and belief,

Oracle regularly conducts business in the State of Texas and in this judicial district and is subject

to the jurisdiction of this Court. Upon information and belief, Oracle has been doing business in

Texas and this judicial district by distributing, marketing, selling and/or offering for sale its

products, including, but not limited to, products that practice the subject matter claimed in the

Patents-In—Suit, and/or regularly doing or soliciting business and/or engaging in other persistent

courses of conduct in and/d; directed to Texas and this judicial district.

COUNT 1: SINFRINGEMENT 0F U.S. PATENT NO. 6,425,035

6. Crossroads incorporates by reference the allegations set forth in the preceding

paragraphs.

j 7. On July 23, 2002, United States Patent No. 6,425,035 (the “’035 Patent”) was

duly and legally issued. A true and correct copy of the ’035 Patent is attached hereto as Exhibit

A. Crossroads is the assignee and the owner of all right, title, and interest in and to the ’035

Patent. The ’035 Patent is entitled to a presumption of validity.

8. On information and belief, Defendant has directly infringed the ’035 Patent. On

information and belief, Defendant continues to directly infringe the ’035 Patent.

9. Specifically, on information and belief, Defendant has directly infringed the ’035

Patent by making, using, offering for sale, selling and/or importing into the United States certain

of its products including at least the following: Sun ZFS Storage 7120 Appliance, Sun ZFS

Storage 7320 Appliance, Sun ZFS Storage 7420 Appliance, Oracle Servers with Solaris with

SCSI Target Mode Framework, Pillar Axiom 300 with Fibre Channel SAN Slammer, Pillar

Axiom 300 with iSCSI SAN Slammer, Pillar Axiom 300 with Combination FC/iSCSI SAN

Slammer, Pillar Axiom 600 with Fibre Channel SAN Slammer, Pillar Axiom 600 with iSCSI
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SAN Slammer, Pillar Axiom 600 with Combination FC/iSCSI SAN Slammer, and Oracle Sun

Storage 2540—M2 Array.

10. Further, on information and belief, Defendant has been and now is indirectly

infringing by way of inducing infringement of the ’035 Patent with knowledge of the ’035 Patent

by making, offering for sale, selling, importing into the United States, marketing, supporting,

providing product instruction and/or advertising certain of its products, including the Sun ZFS

Storage 7120 Appliance, Sun ZFS Storage 7320 Appliance, Sun ZFS Storage 7420 Appliance,

Oracle Servers with Solaris with SCSI Target Mode Framework, Oracle Solaris with SCSI

Target Mode Framework, Pillar Axiom 300 with Fibre Channel SAN Slammer, Pillar Axiom

300 with iSCSI SAN Slammer, Pillar Axiom 300 with Combination FC/iSCSI SAN Slammer,

Pillar Axiom 600 with Fibre Channel SAN Slammer, Pillar Axiom 600 with iSCSI SAN

Slammer, Pillar Axiom 600 with Combination FC/iSCSI SAN Slammer, and Oracle Sun Storage

2540-M2 Array, and Defendant knew that its actions were inducing end users to infringe the

‘035 Patent. k

11. Further, onlinformation and belief, Defendant has been and now is indirectly

infringing by way of contributing to the infringement by end users of the ’035 Patent by selling,

offering to sell and/or importing into the United States components, including the Sun ZFS

Storage 7120 Appliance, Sun ZFS Storage 7320 Appliance, Sun ZFS Storage 7420 Appliance,

Oracle Servers with Solaris with SCSI Target Mode Framework, Oracle Solaris with SCSI

Target Mode FrameworkJ’illar Axiom 300 with Fibre Channel SAN Slammer, Pillar Axiom

300 with iSCSI SAN Slammer, Pillar Axiom 300 with Combination FC/iSCSI SAN Slammer,

Pillar Axiom 600 with Fibre Channel SAN Slammer, Pillar Axiom 600 with iSCSI SAN

Slammer, Pillar Axiom 600 with Combination FC/iSCSI SAN Slammer, and Oracle Sun Storage
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2540-M2 Array, knowing the components to be especially made or especially adapted for use in

the infringement of the ’035 Patent. Such components are not a staple article or commodity of

commerce suitable for substantial non-infringing uses.

12. Defendant has been on constructive and/or actual notice of the ’035 Patent since

at least as early as November 2009, and Defendant has not ceased its infringing activities. The

infringement of the ’035 Patent by Defendant has been and continues to be willful and deliberate.

13. Crossroads has been irreparably harmed by Defendant’s acts of infringement of

the ’035 Patent, and will continue to be harmed unless and until Defendant’s acts of infringement

are enjoined and restrained by order of this Court.

14. As a result of the acts of infringement of the ’035 Patent by Defendant,

Crossroads has suffered and will continue to suffer damages in an amount to be proven at trial.

COUNT 2: INFRINGEMENT OF US. PATENT NO. 7,934,041

15. Crossroads incorporates by reference the allegations set forth in the preceding

paragraphs.

16. On April 26, 2011, United States Patent No. 7,934,041 (the “’041 Patent”) was

duly and legally issued. A true and correct copy of the ”041 Patent is attached hereto as Exhibit

B. Crossroads is the assignee and the owner of all right, title, and interest in and to the ’041

Patent. The ’041 Patent is entitled to a presumption of validity.

17. On information and belief, Defendant has directly infringed the ’041 Patent. 0n

information and belief, Defendant continues to directly infringe the ’04] Patent.

18. Specifically, on information and belief, Defendant has directly infringed the ’041

Patent by making, using, offering for sale, selling and/or importing into the United States certain

of its products including at least the following: Sun ZFS Storage 7120 Appliance, Sun ZFS
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Storage 7320 Appliance, Sun ZFS Storage 7420 Appliance, Oracle Servers with Solaris with

SCSI Target Mode Framework, Pillar Axiom 300 with Fibre Channel SAN Slammer, Pillar

Axiom 300 with iSCSI SAN Slammer, Pillar Axiom 300 with Combination FC/iSCSI SAN

Slammer, Pillar Axiom 600 with Fibre Channel SAN Slammer, Pillar Axiom 600 with iSCSI

SAN Slammer, Pillar Axiom 600 with Combination FC/iSCSI SAN Slammer, and Oracle Sun

Storage 2540-M2 Array.

19. Further, upon information and belief, Defendant has been and now is indirectly

infringing by way of inducing infringement of the ’041 Patent with knowledge of the ’041 Patent

by making, offering for sale, selling, importing into the United States, marketing, supporting,

providing product instruction and/or advertising certain of its products, including the Sun ZFS

Storage 7120 Appliance, Slun ZFS Storage 7320 Appliance, Sun ZFS Storage 7420 Appliance,

Oracle Servers with Solaris with SCSI Target Mode Framework, Oracle Solaris with SCSI

Target Mode Framework, Pillar Axiom 300 with Fibre Channel SAN Slammer, Pillar Axiom

300 with iSCSI SAN Slammer, Pillar Axiom 300 with Combination FC/iSCSI SAN Slammer,

Pillar Axiom 600 with Fibre Channel SAN Slammer, Pillar Axiom 600 with iSCSI SAN

Slammer, Pillar Axiom 600 with Combination FC/iSCSI SAN Slammer, and Oracle Sun Storage

2540-M2 Array, and Defendant knew that its actiOns were inducing end users to infringe the

’041 Patent.

20. Further, upon information and belief, Defendant has been and now is indirectly

infringing by way of contributing to the infringement by end users of the ’041 Patent by selling,

offering to sell and/or importing into the United States components, including the Sun ZFS

Storage 7120 Appliance, Sun ZFS Storage 7320 Appliance, Sun ZFS Storage 7420 Appliance,

Oracle Servers with Solaris with SCSI Target Mode Framework, Oracle Solaris with SCSI
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Target Mode Framework, Pillar Axiom 300 with Fibre Channel SAN Slammer, Pillar Axiom

300 with iSCSI SAN Slammer, Pillar Axiom 300 with Combination FC/iSCSI SAN Slammer,

Pillar Axiom 600 with Fibre Channel SAN Slammer, Pillar Axiom 600 with iSCSI SAN

Slammer, Pillar Axiom 600 with'Combination FC/iSCSI SAN Slammer, and Oracle Sun Storage

2540-M2 Array, knowing the components to be especially made or especially adapted for use in

the infringement of the ’041 Patent. Such components are not a staple article or commodity of

commerce suitable for substantial non-infringing uses.

21. Defendant has been on constructive and/or actual notice of the ’04] Patent since

at least as early as May 2011, and Defendant has not ceased its infringing activities. The

infringement of the ’041 Patent by Defendant has been and continues to be willful and deliberate.

22. Crossroads has been irreparably harmed by Defendant’s acts of infringement of

the ’041 Patent, and will continue to be harmed unless and until Defendant’s acts of infringement

are enjoined and restrained by order of this Court.

23. As a result of the acts of infringement of the ’04] Patent by Defendant,

Crossroads has suffered and will continue to suffer damages in an amount to be proven at trial.

COUNT 3: INFRINGEMENT 0F U.S. PATENT NO. 7,051,147

24. Crossroads incorporates by reference the allegations set forth in the preceding

paragraphs.

25. On May 23, 2006, United States Patent No. 7,051,147 (the “’147 Patent”) was

duly and legally issued. A true and correct copy of the ’147 Patent is attached hereto as Exhibit

' C. Crossroads is the assignee and the owner of all right, title, and interest in and to the ’147

Patent. The " 147 Patent is entitled to a presumption of validity.
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26. On information and belief, Defendant has directly infringed the ’147 Patent. On

information and belief, Defendant continues to directly infringe the ’147 Patent.

27. Specifically, on information and belief, Defendant has directly infringed the ’147

Patent by making, using, offering for sale, selling and/or importing into the United States certain

of its products including at least the following: Pillar Axiom 300 with Fibre Channel SAN

Slammer, Pillar Axiom 300 with Combination FC/iSCSI SAN Slammer, Pillar Axiom 600 with

Fibre Channel SAN Slammer, and the Pillar Axiom 600 with Combination FC/iSCSI SAN

Slammer.

28. Further, on information and belief, Defendant has been and now is indirectly

infringing by way of inducing infringement of the ’147 Patent with knowledge of the ’147 Patent

by making, offering for sale, selling, importing into the United States, marketing, supporting,

providing product instruction and/or advertising certain of its products, including the Pillar

Axiom 300 with Fibre Channel SAN Slammer, Pillar Axiom 300 with Combination FC/iSCSI

SAN Slammer, Pillar Axiom 600 with Fibre Channel SAN Slammer, and the Pillar Axiom 600

with Combination FC/iSCSI SAN Slammer, and Defendant knew that its actions were inducing

end users to infringe the ’ 147 Patent.

29. Further, on information and belief, Defendant has been and now is indirectly

infringing by way of contributing to the infringement by end users of the ’ 147 Patent by selling,

offering to sell and/or importing into the United States components, including the Pillar Axiom

300 with Fibre Channel SAN Slammer, Pillar Axiom 300 with Combination FC/iSCSI SAN

Slammer, Pillar Axiom 600 with Fibre Channel SAN Slammer, and the Pillar Axiom 600 with

Combination FC/iSCSI SAN Slammer, knowing the components to be especially made or
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especially adapted for use in the infringement of the ’147 Patent. Such components are not a

staple article or commodity of commerce suitable for substantial non—infringing uses.

30. Defendant has been on constructive and/or actual notice of the ’147 Patent since

at least as early as November 2009, and Defendant has not ceased its infringing activities. The

infringement of the ’ 147 Patent by Defendant has been and continues to be willfiil and deliberate.

31. Crossroads has been irreparably harmed by Defendant’s acts of infringement of

the ’ 147 Patent, and will continue to be harmed unless and until Defendant’s acts of infringement

are enjoined and restrained by order of this Court.

32. As a result of the acts of infringement of the ’147 Patent by Defendant,

Crossroads has suffered and will continue to suffer damages in an amount to be proven at trial.

WEE—LEE

WHEREFORE, Crossroads requests this Court enter judgment as follows:

A. That Defendant has infringed the ’035 Patent;

B. That such infringement of the ’035 Patent by Defendant has been willful;

C. That Defendant accounts for and pays to Crossroads all damages caused

by the infringement of the ’035 Patent;

D. That Crossroads receive enhanced damages from Defendant in the form of

treble damages, pursuant to 35 U.S.C. § 284 based on Defendant’s willful

infringement of the ’035 Patent;

E. That Crossroads be granted pre-judgment and post-judgment interest on

the damages caused to it by reason of Defendant’s infringement of the

’035 Patent, including pre-judgment and post-judgment interest on any

enhanced damages or attomeys’ fees award;
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infringement, by way of actively inducing infringement and/or contributing to the infringement

of the ’ 147 Patth by users of Defendant Boost products, such as EonStor Fibre-to-Fibre RAID

Systems by, among other things, making, using, offering for sale, selling, importing into the

United States, marketing, supporting, providing product instruction, and/or advertising certain of

its products, including the EonStor Fibre-to-Fibre RAID Systems.

32. Further, Defendant Storageflex has been and now is indirectly infringing the ’147

Patent, with knowledge of the patent and knowledge that its induced acts constitute patent

infringement, by way of actively inducing infringement and/or contributing to the infringement

of the ’147 Patent by users of Defendant Storageflex’s products, such as the PF] 124 by, among

other things, making, using, offering for sale, selling, importing into the United States,

marketing, supporting, promoting, providing product instruction, and/or advertising certain of its

products and/or certain components for use with Storageflex’s products, including the FF1124

and/or components for use with same.

33. Defendants Infortrend, Boost and Storageflex have been on notice of the ’147

Patent since before this lawsuit through notification by letter (Boost, Storageflex), prior

involvement in litigation involving the ’147 Patent (Infortrend), and/or purchase of a marked

product (Storageflcx), and have not ceased their infringing activities. The infringement of the

’147 Patent by Defendants Infortrend, Boost and Storageflex has been and continues to be willful

and deliberate.

34. Crossroads has been irreparably harmed by each of Defendant Infortrend’s,

Boost’s and Storageflex’s acts of infringement of the ’147 Patent and will continue to be harmed

unless and until each of Defendant Infortrend’s, Boost’s and Storageflex’s acts of infringement

are enjoined and restrained by order of this Court.
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35. As a result of the acts of infringement of the ’147 Patent by Defendants

Infortrend, Boost and Storageflex, Crossroads has suffered and will continue to suffer damages

in an amount to be proven at trial.

COUNT 3: INFRINGEMENT OF US. PATENT NO. 7,934,041

36. Crossroads incorporates by reference the allegations set forth in the preceding

paragraphs.

37. On April 26, 2011, United States Patent No. 7,934,041 (the “’041 Patent”) was

duly and legally issued. A true and correct copy of the ”041 Patent is attached hereto as Exhibit

C. Crossroads is the assignee and the owner of all right, title, and interest in and to the ’041

Patent. The ’04] Patent is entitled to a presumption of validity.

38. Defendants Infortrend, Aberdeen, Boost, iXsystems and Storageflex have directly

infringed the ’041 Patent. On information and belief, the Defendants continue to directly

infringe the ’041 Patent.

39. Specifically, each of the Defendants has directly infringed the ’04] Patent by

making, using, offering for sale, selling and/or importing into the United States certain of their

products including at least the following: EonStor RAID Systems with Fibre Host Interface

and/or iSCSI Host Interface, EonStor DS RAID Systems with Fibre Host Interface and/or iSCSI

Host Interface, ESVA iSCSI Host Series and ESVA Fibre Host Series (Infortrend); XDAS

D-Series RAID Systems with FC and/or iSCSI Host, XDAS iSCSI Series RAID Systems, XDAS

F8 Series RAID Systems and Aberdeen P8 XDAS with Fibre Host Interface (Aberdeen);

EonStor RAID Systems with Fibre Host Interface and/or iSCSI Host Interface, EonStor DS

RAID Systems with Fibre Host Interface and/or iSCSI Host Interface, ESVA iSCSI Host Series

and ESVA Fibre Host Series (Boost); Titan 316F, Titan 424F, ESVA iSCSI Host Series and

10
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ESVA Fibre Host Series (iXsystems); and FF1124 and HA3969 with PC or iSCSI Host

Interfaces (Storageflex).

40. Further, Defendant Aberdeen has been and now is indirectly infringing the ’041

Patent, with knowledge of the patent and knowledge that its induced acts constitute patent

infringement, by way of actively inducing infringement and/or contributing to the infringement

of the ’041 Patent by users of Defendant Aberdeen’s products, such as XDAS D-Series RAID

Systems with PC and/or iSCSI Host, XDAS iSCSI Series RAID Systems, XDAS F8 Series

RAID Systems and Aberdeen P8 XDAS with Fibre Host Interface by among other things,

making, using, offering for sale, selling, importing into the United States, marketing, supporting,

providing product instruction, and/or advertising certain of Defendant Aberdeen’s products,

including XDAS D-Series RAID Systems with FC and/or iSCSI Host, XDAS iSCSI Series

RAID Systems, XDAS F8 Series RAID Systems and Aberdeen P8 XDAS with Fibre Host

Interface.

41. Further, Defendant Boost has been and now is indirectly infringing the ’041

Patent, with knowledge of the patent and knowledge that its induced acts constitute patent

infringement, by way of actively inducing infringement and/or contributing to the infringement

of the ’04] Patent by users of Defendant Boost’s products, such as EonStor RAID Systems with

Fibre Host Interface and/or iSCSI Host Interface, EonStor DS RAID Systems with Fibre Host

Interface and/or iSCSI Host Interface, ESVA iSCSI Host Series, and ESVA Fibre Host Series by

among other things, making, using, offering for sale, selling, importing into the United States,

marketing, supporting, providing product instruction, and/or advertising certain of Defendant

Boost’s products, including the EonStor RAID Systems with Fibre Host Interface and/or iSCSI

ll
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Host Interface, EonStor DS RAID Systems with Fibre Host Interface and/or iSCSI Host

Interface, ESVA iSCSI Host Series, and ESVA Fibre Host Series.

42. Further, Defendant iXsystems has been and now is indirectly infringing the ’04]

Patent, with knowledge of the patent, by way of contributing to the infringement of the ’04l

Patent by users of Defendant iXsystems’ products, such as Titan 316F, Titan 424F, ESVA iSCSI

Host Series, and ESVA Fibre Host Series by among other things, offering for sale, selling, and/or

importing into the United States certain of Defendant iXsystems’ products, including Titan 316F,

Titan 424F, ESVA iSCSI Host Series, and/or ESVA Fibre Host Series.

43. Further, Defendant Storageflex has been and now is indirectly infringing the ’04]

Patent, with knowledge of the patent and knowledge that its induced acts constitute patent

infringement, by way of actively inducing infringement and/or contributing to the infringement

of the ’04] Patent by users of Defendant Storageflex’s products, such as the FFl124 and

HA3969 with FC or iSCSI Host Interfaces by among other things, making, using, offering for

sale, selling, importing into the United States, marketing, supporting, promoting, providing

product instruction, and/or advertising certain of Defendant Storageflex‘s products and/or

components for use with same, including, without limitation, the FF1124 and HA3969 with PC

or iSCSI Host Interfaces and/or components for use with same.

44. Defendants Aberdeen, Boost, iXsystems and Storageflex have been on notice of

the ’O4l Patent since before this lawsuit through notification by letter that their products,

including, but not limited to, the infringing products listed herein, have infringed and continue to

infringe the ’041 Patent, and have not ceased their infringing activities. The infringement of the

’041 Patent by Defendants Aberdeen, Boost, iXsystems and Storageflex has been and continues

to be willful and deliberate.
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45. Crossroads has been irreparably harmed by each of Defendant Infortrend’s,

Boost’s, Aberdeen’s, iXsystems’ and Storageflex’s acts of infringement of the ’041 Patent, and

will continue to be harmed unless and until of Defendant Infortrend’s, Boost’s, Aberdeen’s,

iXsystems’ and Storageflex’s acts of infringement are enjoined and restrained by order of this

Court.

46. As a result of the acts of infringement of the ’04] Patent by Defendants,

Crossroads has suffered and will continue to suffer damages in an amount to be proven at trial.

COUNT 4: INFRINGEMENT OF US. PATENT NO. 7,934,040

47. Crossroads incorporates by reference the allegations set forth in the preceding

paragraphs.

48. On April 26, 2011, United States Patent No. 7,934,040 (the “’040 Patent”) was

duly and legally issued. A true and correct copy of the ’040 Patent is attached hereto as Exhibit

D. Crossroads is the assignee and the owner of all right, title, and interest in and to the ’040

Patent. The ”040 Patent is entitled to a presumption of validity.

49. Defendants Infortrend, Aberdeen, Boost, iXsystems and Storageflex have each

directly infringed the ’040 Patent. On information and belief, each Defendant continues to

directly infringe the ’040 Patent.

50. Specifically, each of the Defendants has directly infringed the ’040 Patth by

making, using, offering for sale, selling and/or importing into the United States certain of their

products including at least the following: EonStor RAID Systems with Fibre Host Interface

and/0r iSCSI Host Interface, EonStor DS RAID Systems with Fibre Host Interface and/or iSCSI

Host Interface, ESVA iSCSI Host Series and ESVA Fibre Host Series (Infortrend); XDAS

D-Series RAID Systems with PC and/0r iSCSI Host, XDAS iSCSI Series RAID Systems, XDAS

13
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F8 Series RAID Systems and Aberdeen P8 XDAS with Fibre Host Interface (Aberdeen);

EonStor RAID Systems with Fibre Host Interface and/or iSCSI Host Interface, EonStor DS

RAID Systems with Fibre Host Interface and/or iSCSI Host Interface, ESVA iSCSI Host Series

and ESVA Fibre Host Series (Boost); Titan 316F, Titan 424F, ESVA iSCSI Host Series and

ESVA Fibre Host Series (iXsystems); and FF1124 and HA3969 FC or iSCSI Host Interfaces

(Storageflex).

51. Further, Defendant Aberdeen has been and now is indirectly infringing the ’040

Patent, with knowledge of the patent and knowledge that its induced acts constitute patent

infringement, by way of actively inducing infringement and/or contributing to the infringement

of the ’040 Patent by users of Defendant Aberdeen’s products, such as XDAS D-Series RAID

Systems with PC and/or iSCSI Host, XDAS iSCSI Series RAID Systems, XDAS F8 Series

RAID Systems and Aberdeen P8 XDAS with Fibre Host Interface by among other things,

making, using, offering for sale, selling, importing into the United States, marketing, supporting,

providing product instruction, and/or advertising certain of Defendant Aberdeen’s products,

including XDAS D-Series RAID Systems with FC and/or iSCSI Host, XDAS iSCSI Series

RAID Systems, XDAS F8 Series RAID Systems and Aberdeen P8 XDAS with Fibre Host

lnterface.

52. Further, Defendant Boost has been and now is indirectly infringing the ’040

Patent, with knowledge of the patent and knowledge that its induced acts constitute patent

infringement, by way of actively inducing infringement and/or contributing to the infringement

of the ”040 Patth by users of Defendant Boost’s products, such as EonStor RAID Systems with

Fibre Host Interface and/or iSCSI Host Interface, EonStor DS RAID Systems with Fibre Host

Interface and/or iSCSI Host Interface, ESVA iSCSI Host Series, and ESVA Fibre Host Series by

14

Oracle Ex. 1002, pg. 37



Oracle Ex. 1002, pg. 38

Case 1:12-cv—00104 Document 1 Filed 02/02/12 Page 15 of 23

among other things, making, using, offering for sale, selling, importing into the United States,

marketing, supporting, providing product instruction, and/or advertising certain of Defendant

Boost’s products, including the EonStor RAID Systems with Fibre Host Interface and/or iSCSI

Host Interface, EonStor DS RAID Systems with Fibre Host Interface and/or iSCSI Host

Interface, ESVA iSCSI Host Series, and ESVA Fibre Host Series.

53. Further, Defendant iXsystems has been and now is indirectly infringing the ’040

Patent, with knowledge of the patent, by way of contributing to the infringement of the ’040

Patent by users of Defendant iXsystems’ products, such as the Titan 316F, Titan 424F, ESVA

iSCSI Host Series and ESVA Fibre Host Series by among other things, offering for sale, selling,

and/or importing into the United States certain of Defendant iXsystems’ products, including the

Titan 316F, Titan 424F, ESVA iSCSI Host Series and ESVA Fibre Host Series.

54. Further, Defendant Storageflex has been and now is indirectly infringing the ’040

Patent, with knowledge of the patent and knowledge that its induced acts constitute patent

infringement, by way of actively inducing infringement and/or contributing to the infringement

of the ’040 Patent by users of Defendant Storageflex’s products, such as the FF1124 and

HA3969 with PC or iSCSI Host Interfaces by among other things, making, using, offering for

sale, selling, importing into the United States, marketing, supporting, promoting, providing

product instruction, and/or advertising certain of Defendant Storageflex’s products and/or

components for use with same, including, without limitation, the FF1124 and HA3969 with PC

or iSCSI Host Interfaces and/or components for use with same.

55. Defendants Aberdeen, Boost, iXsystems and Storageflex have been on notice of

the ’040 Patent since before this lawsuit through notification by letter that their products,

including, but not limited to, the infringing products listed herein, have infringed and continued
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to infringe, and have not ceased their infringing activities. The infringement of the ’040 Patent

by Defendants Aberdeen, Boost, iXsystems and Storageflex has been and continues to be willful

and deliberate.

56. Crossroads has been irreparably harmed by each of Defendant Storageflex’s,

Aberdeen’s, iXsystems’, Boost’s and Infortrend’s acts of infringement of the ’040 Patent, and

will continue to be harmed unless and until each of Defendant Storageflex’s, Aberdeen’s,

iXsystems”, Boost’s and Infortrend’s acts of infringement are enjoined and restrained by order of

this Court.

57. As a result of the acts of infringement of the ’040 Patent by Defendants,

Crossroads has suffered and will continue to suffer damages in an amount to be proven at trial.

COUNT 5: INFRINGEMENT OF US. PATENT N0. 7,987,311

58. Crossroads incorporates by reference the allegations set forth in the preceding

paragraphs.

59. On July 26, 2011, United States Patent No. 7,987,311 (the “’311 Patent”) was

duly and legally issued. A true and correct copy of the ’311 Patent is attached hereto as Exhibit

E. Crossroads is the assignee and the owner of all right, title, and interest in and to the ’311

Patent. The ’311 Patent is entitled to a presumption of validity.

60. Defendants Infortrend, Aberdeen, Boost, iXsystems and Storageflex have each

directly infringed the ’31] Patent. On information and belief, each Defendant continues to

directly infringe the ’31] Patent.

61. Specifically, each of the Defendants has directly infringed the ’31] Patent by

making, using, offering for sale, selling and/or importing into the United States certain of their

products including at least the following: EonStor RAID Systems with Fibre Host Interface
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and/or iSCSI Host Interface, EonStor DS RAID Systems with Fibre Host Interface and/or iSCSI

Host Interface, ESVA iSCSI Host Series and ESVA Fibre Host Series (Infortrend); XDAS

D-Series RAID Systems with FC and/or iSCSI Host, XDAS iSCSI Series RAID Systems, XDAS

F8 Series RAID Systems and Aberdeen P8 XDAS with Fibre Host Interface (Aberdeen);

EonStor RAID Systems with Fibre Host Interface and/or iSCSI Host Interface, EonStor DS

RAID Systems with Fibre Host Interface and/or iSCSI Host Interface, ESVA iSCSI Host Series

and ESVA Fibre Host Series (Boost); Titan 316F, Titan 424F, ESVA iSCSI Host Series and

ESVA Fibre Host Series (iXsystems); and FF1124 and HA3969 PC or iSCSI Host Interfaces

(Storageflex).

62. Further, Defendant Boost has been and now is indirectly infringing the ’31]

Patent, with knowledge of the patent and knowledge that its induced acts constitute patent

infringement, by way of actively inducing infringement and/or contributing to the infringement

of the ’311 Patent by users of Defendant Boost’s products, such as EonStor RAID Systems with

Fibre Host Interface and/or iSCSI Host Interface, EonStor DS RAID Systems with Fibre Host

Interface and/or iSCSI Host Interface, ESVA iSCSI Host Series, and ESVA Fibre Host Series by

among other things, making, using, offering for sale, selling, importing into the United States,

marketing, supporting, providing product instruction, and/or advertising certain of Defendant

Boost’s products, including the EonStor RAID Systems with Fibre Host Interface and/or iSCSI

Host Interface, EonStor DS RAID Systems with Fibre Host Interface and/or iSCSI Host

Interface, ESVA iSCSI Host Series, and ESVA Fibre Host Series.

63. Further, Defendant Storageflex has been and now is indirectly infringing the ’3 ll

Patent, with knowledge of the patent and knowledge that its induced acts constitute patent

infringement, by way of actively inducing infringement and/or contributing to the infringement
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of the ’31] Patent by users of Defendant Storageflex’s products, such as the FF1124 and

HA3969 with FC or iSCSI Host Interfaces by among other things, making, using, offering for

sale, selling, importing into the United States, marketing, supporting, promoting, providing

product instruction, and/or advertising certain of Defendant Storageflex’s products and/or

components for use with same, including, without limitation, the FF1124 and HA3969 with PC

or iSCSI Host Interfaces and/or components for use with same.

64. Defendants Boost and Storageflex have been on notice of the ’311 Patent since

before this lawsuit through notification by letter that their products, including, but not limited to,

the infringing products listed herein, have infringed and continued to infringe, and have not

ceased their infringing activities. The infringement of the ’311 Patent by Defendants Boost and

Storageflex has been and continues to be willful and deliberate.

65. Crossroads has been irreparably harmed by each of Defendant Storageflex’s,

Aberdeen’s, iXsystems’, Boost’s and Infortrend’s acts of infringement of the ’311 Patent, and

will continue to be harmed unless and until each of Defendant Storageflex’s, Aberdeen’s,

iXsystems’, Boost’s and Infortrend’s acts of infringement are enjoined and restrained by order of

this Court.

66. As a result of the acts of infringement of the ’311 Patent by Defendants,

Crossroads has suffered and will continue to suffer damages in an amount to be proven at trial.

PRAYER FOR RELIEF

WHEREFORE, Crossroads requests this Court enterjudgment as follows:

A. That each of the Defendants has infringed the ’035 Patent;

B. That such infringement of the ’035 Patent by Defendants has been willful;
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IN THE UNITED STATES DISTRICT COURT

FOR THE WESTERN DISTRICT OF TEXAS
AUSTIN DIVISION

CROSSROADS SYSTEMS, INC.,

Plaintiff,
CIVIL ACTION NO. 1:12-CV-104

v.

JURY DEMANDED

(1) INFORTREND CORPORATION,

(2) ABERDEEN LLC,

(3) BOOST SYSTEMS, INC.,

(4) IXSYSTEMS, INC., and
(5) STORAGEFLEX, INC.,

mmmmmmmammmmmm
Defendants.

PLAINTIFF CROSSROADS SYSTEMS, INC.’S
COMPLAINT FOR PATENT INFRINGEMENT

THE PARTIES

1. Plaintiff Crossroads Systems, Inc. (“Crossroads”) is a corporation incorporated

under the laws of the State of Delaware and has its principal place of business at 11000 North

MOPac Expressway, Austin, Texas 78759.

2. Upon information and belief, Defendant Infortrend Corporation (“Infortrend”) is a

California corporation with a principal place of business of 2200 Zanker Road, Suite 130, San

Jose, CA 9513].

3. Upon information and belief, Defendant Aberdeen ILLC (“Aberdeen”) is a

California company with a principal place of business of 10420 Pioneer Boulevard, Santa Fe

Springs, CA 90670.

4. Upon information and belief, Defendant Boost Systems, Inc. (“Boost”) is a

California corporation with a principal place of business of 1139] Sunrise Gold Circle, Suite

300, Rancho Cordova, CA 95742.
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C. That Defendants account for and pay to Crossroads all damages caused by

the infringement of the ’035 Patent;

D. That Crossroads receive enhanced damages from Defendants in the form

of treble damages, pursuant to 35 U.S.C. § 284 based on Defendants’

willful infringement of the ’035 Patent;

E. That Crossroads be granted pre-judgment and post-judgment interest on

the damages caused to it by reason of Defendants’ infringement of the

’035 Patent, including pre-judgment and post-judgment interest on any

enhanced damages or attorneys’ fees award;

F. That Defendants Infortrend, Boost and Storageflex have infringed the ’ 147

Patent;

G. That such infringement of the ’147 Patent by Defendants lnfortrend, Boost

and Storageflex has been willful;

H. That Defendants lnfortrend, Boost and Storageflex account for and pay to

Crossroads all damages caused by the infringement of the ’ l 47 Patent;

1. That Crossroads receive enhanced damages from Defendants Infortrend,

Boost and Storageflex in the form of treble damages, pursuant to 35

U.S.C. § 284 based on Defendants Infortrend, Boost and Storageflex’s

willful infringement of the ’147 Patent;

J. That Crossroads be granted pre-judgment and post-judgment interest on

the damages caused to it by reason of Defendants Infortrend, Boost and

Storageflex’s infringement of the ’147 Patent, including pre-judgment and

post-judgment interest on any enhanced damages or attorneys’ fees award;
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K. That each of the Defendants has infringed the ’041 Patent;

L. That such infringement of the ’041 Patent by Defendants Aberdeen, Boost,

iXsystems and Storageflex has been willful;

M. That Defendants account for and pay to Crossroads all damages caused by

the infringement of the ’041 Patent;

N. That Crossroads receive enhanced damages from Defendants in the form

of treble damages, pursuant to 35 U.S.C. § 284 based on each of

Defendants Aberdeen’s, Boost’s, iXsystems’ and Storageflex’s willful

infringement of the ’04] Patent;

0. That Crossroads be granted pre-judgment and post—judgment interest on

the damages caused to it by reason of Defendants” infringement of the

’041 Patent, including pre-judgment and post-judgment interest on any

enhanced damages or attorneys’ fees award;

P. That each of the Defendants has infringed the ’040 Patent;

Q. That such infringement of the ”040 Patent by Defendants Aberdeen, Boost,

iXsystems and Storageflex has been willful;

R. That Defendants account for and pay to Crossroads all damages caused by

the infringement of the ’040 Patent;

S. That Crossroads receive enhanced damages from Defendants in the form

of treble damages, pursuant to 35 U.S.C. § 284 based on each of

Defendants Aberdeen’s, Boost’s, iXsystems’ and Storageflex’s willful

infringement of the ”040 Patent;
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T. That Crossroads be granted pre—judgment and post-judgment interest on

the damages caused to it by reason of Defendants’ infringement of the

’040 Patent, including pre-judgment and post—judgment interest on any

enhanced damages or attorneys’ fees award;

U. That each of the Defendants has infringed the ’311 Patent;

V. That such infringement of the "311 Patent by Defendants Boost and

Storageflex has been willful;

W. That Defendants account for and pay to Crossroads all damages caused by

the infringement of the ’3 11 Patent;

X. That Crossroads receive enhanced damages from Defendants Boost and

Storageflex in the form of treble damages, pursuant to 35 U.S.C. § 284

based on each of Defendants Boost’s and Storageflex’s willful

infringement of the ’311 Patent;

Y. That Crossroads be granted pre-judgment and post-judgment interest on

the damages caused to it by reason of Defendants’ infringement of the

’31] Patent, including pre-judgment and post-judgment interest on any

enhanced damages or attorneys’ fees award;

Z. That Defendants pay Crossroads all of Crossroads’ reasonable attorneys’

fees and expenses;

AA. That costs be awarded to Crossroads;

BB. That Defendants, their agents, employees, representatives, successors and

assigns, and those acting in privity or in concert with them, be preliminary

and permanently enjoined from further infringement of the ’035 Patent;
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CC. That Defendants lnfortrend, Boost and Storageflex, their agents,

employees, representatives, successors and assigns, and those acting in

privity or in concert with them, be preliminary and permanently enjoined

from further infringement of the ’147 Patent;

DD. That Defendants, their agents, employees, representatives, successors and

assigns, and those acting in privity or in concert with them, be preliminary

and permanently enjoined from further infringement of the ’04] Patent;

EE. That Defendants, their agents, employees, representatives, successors and

assigns, and those acting in privity or in concert with them, be preliminary

and permanently enjoined from further infringement of the ’040 Patent;

FF. That Defendants, their agents, employees, representatives, successors and

assigns, and those acting in privity or in concert with them, be preliminary

and permanently enjoined from further infringement of the ’3 11 Patent;

GG. That this is an exceptional case under 35 U.S.C. § 285; and

HH. That Crossroads be granted such other and further relief as the Court may

deem just and proper under the circumstances.

DEMAND FOR JURY TRIAL

Crossroads hereby demands a trial by jury on all issues.

Dated: February 1, 2012 Respectfully submitted,

By: /s/ Elizabeth J. Brown Fore

Steven Sprinkle
State Bar No. 00794962

Elizabeth J. Brown Fore

State Bar No. 24001795

Sprinkle IP Law Group, PC
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1301 w. 25th Street, Suite 408
Austin, Texas 78705

Tel: (512) 637-9220

Fax: (512) 371—9088
33 rinkle-{Ehs rinkielaw.com
 

Cbmwnforcféjiis rinklciaw.com  
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5. Upon information and belief, Defendant iXsystems, Inc. (“iXsystems”) is a

Delaware corporation with a principal place of business of 2490 Kruse Drive, San Jose, CA

95131.

6. Upon information and belief, Defendant Storageflex, Inc. (“Storageflex”) is an

Ontario corporation with a principal place of business of 3601 Highway 7, Suite 400, Markham,

Ontario L3R 0M3 Canada.

JURISDICTION AND VENUE

7. This action arises under the laws of the United States, more specifically under 35

U.S.C. § 100, et seq. Subject matterjurisdiction is proper in this Court pursuant to 28 U.S.C. §§

1331 and 1338.

8. Personal jurisdiction and venue are proper in this district under 28 U.S.C. §§

1391(0) and 1400. Upon information and belief, each Defendant has established minimum

contacts with this forum such that the exercise of jurisdiction over each defendant would not

offend traditional notions of fair play and substantial justice.

9. This Court has personal jurisdiction over Infortrend. Upon information and belief,

Infortrend regularly conducts business in the State of Texas and in this judicial district and is

subject to the jurisdiction of this Court. Upon information and belief, Infortrend has been doing

business in Texas and this judicial district by distributing, marketing, selling and/or offering for

sale its products, including, but not limited to, products that practice the subject matter claimed

in the Patents-In—Suit, and/or regularly doing or soliciting business and/or engaging in other

persistent courses of conduct in and/or directed to Texas and thisjudicial district.

10. This Court has personal jurisdiction over Aberdeen. Upon information and belief,

Aberdeen regularly conducts business in the State of Texas and in this judicial district and is
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subject to the jurisdiction of this Court. Upon information and belief, Aberdeen has been doing

business in Texas and this judicial district by distributing, marketing, selling and/or offering for

sale its products, and/or regularly doing or soliciting business and/or engaging in other persistent

courses of conduct in and/or directed to Texas and thisjudicial district.

11. This Court has personal jurisdiction over Boost. Upon information and belief,

Boost regularly conducts business in the State of Texas and in thisjudicial district and is subject

to the jurisdiction of this Court. Upon information and belief, Boost has been doing business in

Texas and this judicial district by distributing, marketing, selling and/or offering for sale its

products, and/or regularly doing or soliciting business and/or engaging in other persistent courses

of conduct in and/or directed to Texas and this judicial district.

12. This Court has personal jurisdiction over iXsystems. Upon information and

belief, iXsystems regularly conducts business in the State of Texas and in this judicial district

and is subject to the jurisdiction of this Court. Upon information and belief, iXsystems has been

doing business in Texas and this judicial district by distributing, marketing, selling and/or

offering for sale its products, and/or regularly doing or soliciting business and/or engaging in

other persistent courses of conduct in and/or directed to Texas and this judicial district.

13. This Court has personal jurisdiction over Storageflex. Upon information and

belief, Storageflex regularly conducts business in the State of Texas and in this judicial district

and is subject to the jurisdiction of this Court. Upon information and belief, Storageflex has

been doing business in Texas and this judicial district by distributing, marketing, selling and/or

offering for sale its products, and/or regularly doing or soliciting business and/or engaging in

other persistent courses of conduct in and/or directed to Texas and this judicial district. Further,

Storageflex has engaged in activities in this judicial district relating to one or more products that
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practice the subject matter claimed by at least one of the Patents-In-Suit by purchasing one or

more products from this judicial district that were marked with at least one of the patents-in-suit.

COUNT l: INFRINGEMENT OF U.S. PATENT NO. 6,425,035

14. Crossroads incorporates by reference the allegations set forth in the preceding

paragraphs.

15. On July 23, 2002, United States Patent No. 6,425,035 (the “’035 Patent”) was

duly and legally issued. A true and correct copy of the ’035 Patent is attached hereto as Exhibit

A. Crossroads is the assignee and the owner of all right, title, and interest in and to the ’035

Patent. The ’035 Patent is entitled to a presumption of validity.

l6. Defendants Infortrend, Aberdeen, Boost, iXsystems and Storagetlex have each

directly infringed the ’035 Patent. On information and belief, each Defendant continues to

directly infringe the ’035 Patent.

17. Specifically, each of the Defendants has directly infringed the ’035 Patent by

making, using, offering for sale, selling and/0r importing into the United States certain of their

products including at least the following: EonStor RAID Systems with Fibre Host Interface

and/or iSCSI Host Interface, EonStor DS RAID Systems with Fibre Host Interface and/or iSCSI

Host Interface, ESVA iSCSI Host Series and ESVA Fibre Host Series (Infortrend); XDAS D-

Series RAID Systems with PC and/or iSCSI Host, XDAS iSCSI Series RAID Systems, XDAS

F8 Series RAID Systems and Aberdeen P8 XDAS with Fibre Host Interface (Aberdeen);

EonStor RAID Systems with Fibre Host Interface and/or iSCSI Host Interface, EonStor DS

RAID Systems with Fibre Host Interface and/or iSCSI Host Interface, ESVA iSCSI Host Series

and ESVA Fibre Host Series (Boost); Titan 316F, Titan 424F, ESVA iSCSI Host Series, and
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ESVA Fibre Host Series (iXsystems); and FF1124 and HA3969 with FC or iSCSI Host

Interfaces (Storageflex).

18. Further, Defendant Infortrend has been and now is indirectly infringing the ’035

Patent, with knowledge of the patent and knowledge that its induced acts constitute patent

infringement, by way of actively inducing infringement and/or contributing to the infringement

of the ’035 Patent by users of Defendant Infortrend’s products, such as EonStor RAID Systems

with Fibre Host Interface and/0r iSCSI Host Interface, EonStor DS RAID Systems with Fibre

Host Interface and/or iSCSI Host Interface, ESVA iSCSI Host Series and ESVA Fibre Host

Series, by among other things, making, using, offering for sale, selling, importing into the United

States, marketing, supporting, promoting, providing product instruction, and/or advertising

certain of Defendant Infortrend’s products and/or Defendant Infortrend’s components for use

with same, including EonStor RAID Systems with Fibre Host Interface and/or iSCSI Host

Interface, EonStor DS RAID Systems with Fibre Host Interface and/or iSCSI Host Interface,

ESVA iSCSI Host Series and ESVA Fibre Host Series and/0r components for use with same.

19. Further, Defendant Aberdeen has been and now is indirectly infringing the ”035

Patent, with knowledge of the patent and knowledge that its induced acts constitute patent

infringement, by way of actively inducing infringement and/or contributing to the infringement

of the ’035 Patent by users of Defendant Aberdeen’s products, such as XDAS D-Series RAID

Systems with FC and/or iSCSI Host, XDAS iSCSI Series RAID Systems, XDAS F8 Series

RAID Systems and Aberdeen P8 XDAS with Fibre Host Interface by among other things,

making, using, offering for sale, selling, importing into the United States, marketing, supporting,

providing product instruction, and/or advertising certain of Defendant Aberdeen’s products,

including XDAS D-Series RAID Systems with PC and/or iSCSI Host, XDAS iSCSI Series

Oracle Ex. 1002, pg. 51



Oracle Ex. 1002, pg. 52

Case 1:12—cv—00104 Document 1 Filed 02/02/12 Page 6 of 23

RAID Systems, XDAS F8 Series RAID Systems and Aberdeen P8 XDAS with Fibre Host

Interface.

20. Further, Defendant Boost has been and now is indirectly infringing the ’035

Patent, with knowledge of the patent and knowledge that its induced acts constitute patent

infringement, by way of actively inducing infringement and/or contributing to the infringement

of the ’035 Patent by users of Defendant Boost’s products, such as EonStor RAID Systems with

Fibre Host Interface and/or iSCSI Host Interface, EonStor DS RAID Systems with Fibre Host

Interface and/or iSCSI Host Interface, ESVA iSCSI Host Series, and ESVA Fibre Host Series by

among other things, making, using, offering for sale, selling, importing into the United States,

marketing, supporting, providing product instruction, and/0r advertising certain of Defendant

Boost’s products, including the EonStor RAID Systems with Fibre Host Interface and/or iSCSI

Host Interface, EonStor DS RAID Systems with Fibre Host Interface and/0r iSCSI Host

Interface, ESVA iSCSI Host Series, and ESVA Fibre Host Series.

21. Further, Defendant iXsystems has been and now is indirectly infringing the ’035

Patent, with knowledge of the patent, by way of contributing to the infringement of the ’035

Patent by users of Defendant iXsystems’ products, such as the Titan 316F, Titan 424F, ESVA

iSCSI Host Series and ESVA Fibre Host Series, by among other things, offering for sale, selling,

and/or importing into the United States certain of Defendant iXsystems’ products, including

Titan 316E, Titan 424F, ESVA iSCSI Host Series, and/or ESVA Fibre Host Series.

22. Further, Defendant Storageflex has been and now is indirectly infringing the ’035

Patent, with knowledge of the patent and knowledge that its induced acts constitute patent

infringement, by way of actively inducing infringement and/or contributing to the infringement

of the ’035 Patent by users of Defendant Storageflex’s products, such as the FF1124 and
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HA3969 with FC or iSCSI Host Interfaces, by among other things, making, using, offering for

sale, selling, importing into the United States, marketing, supporting, promoting, providing

product instruction, and/or advertising certain of Defendant Storageflex’s products and/or

components for use with same, including the FF1124 and HA3969 with FC or iSCSI Host

Interfaces and/or components for use with same.

23. Each Defendant has been on notice of the ’035 Patent since before this lawsuit

through prior involvement in litigation involving the ’035 Patent (Infortrend), the purchase of a

marked product (Storageflex) and/or through notification by letter that its products, including but

not limited to the infringing products listed herein, have infringed and continue to infringe

(Storageflex, Aberdeen, iXsystems, Boost), and no Defendant has ceased its infringing activities.

The infringement of the ’035 Patent by each Defendant has been and continues to be willful and

deliberate.

24. Crossroads has been irreparably harmed by each of Defendant Infortrend’s,

Storageflex’s, Aberdeen’s, Boost’s and iXsystems’ acts of infringement of the ’035 Patent, and

will continue to be harmed unless and until each of Defendant Infortrend’s, Storageflex’s,

Aberdeen’s, Boost’s and iXsystems’ acts of infringement are enjoined and restrained by order of

this Court.

25. As a result of the acts of infringement of the ’035 Patent by Defendants,

Crossroads has suffered and will continue to suffer damages in an amount to be proven at trial.

COUNT 2: INFRINGEMENT OF US. PATENT NO. 7,051,147

26. Crossroads incorporates by reference the allegations set forth in the preceding

paragraphs.
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27. On May 23, 2006, United States Patent No. 7,051,147 (the “’147 Patent”) was

duly and legally issued. A true and correct copy of the ’147 Patent is attached hereto as Exhibit

B. Crossroads is the assignee and the owner of all right, title, and interest in and to the ’147

Patent. The ’147 Patth is entitled to a presumption of validity.

28. Defendants lnfortrend, Boost and Storageflex have directly infringed the ’147

Patent and, on information and belief, Defendants Infortrend, Boost and Storageflex continue to

directly infringe the ’147 Patent.

29. Specifically, Defendants Infortrend, Boost and Storageflex have directly infringed

the ’147 Patent by making, using, offering for sale, selling and/or importing into the United

States certain of their products including at least the following: EonStor Fibre-to-Fibre RAID

Systems and EonStor DS Fibre-to-Fibre RAID Systems (Infortrend); EonStor Fibre-to-Fibre

RAID Systems (Boost); and FF1124 (Storageflex).

30. Further, Defendant Infortrend has been and now is indirectly infringing the ’147

Patent, with knowledge of the patent and knowledge that its induced acts constitute patent

infringement, by way of actively inducing infringement and/or contributing to the infringement

of the ’147 Patent by users of Defendant Infortrend’s products, such as EonStor Fibre-to-Fibre

RAID Systems and EonStor DS Fibre-to-Fibre RAID Systems by, among other things, making,

using, offering for sale, selling, importing into the United States, marketing, supporting,

promoting, providing product instruction, and/or advertising certain of its products and/or

Defendant Infortrend’s components for use with same, including EonStor F ibre-to—I-‘ibre RAID

Systems, EonStor DS Fibre-to-Fibre RAID Systems and/or components for use with same.

31. Further, Defendant Boost has been and now is indirectly infringing the ’147

Patent, with knowledge of the patent and knowledge that its induced acts constitute patent
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Mail Stop 8 REPORT ON THE
Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

RD. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
 

In Compliance with 35 USC § 290 andlor 15 U.S.C. § 1 116 you are hereby advised that a court action has been
filed in the US. District Court WD/TX: Austin Division on the following X Patents or E] Trademarks:

DOCKET NO; U.S. DISTRIC!‘ COURT
1 :09—cv-879—SS

Western District of Texas Austin Division

PLAINTIFF

 

  

  
 
  

 

 
DEFENDANT

(l) Postvision, lnc., (2) Celeros Corporation
(3) Digilink Technologies (4) Ciphermax, Inc,
(5) lntransa, Inc. (6) Rasilient Systems, Inc.
(7) anglc Corporation (8) Overland Storage, Inc.

  
 

  Crossroads Systems, Inc.

PATENT OR DATE OF PATENT . c . «
TRADEMARK N0. OR TRADEMARK HOLDER 01- PA TENT 0R TRADEMARK

  

 

 

 

  

  

DATE INCLUDED INCLUDED BY
D Amendment D Answer [1 Cross Bill D Other Pleading

PATENT OR DATE OF PATENT , ,
TRADEMARK NO. OR TRADEMARK HOLDER 0F PA TENT OR TRADbMARK

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

See attached Final Judgment

(BY) DEPUTY CLERK I. , - DATE
,. ‘ " 12/23/2010

William G. Putnicki

Copy I——-Up0n initiation of action, mail this copy to Director Copy kUpon termination of action. mail this copy to Director
Copy z—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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IN THE UNITED STATES DISTRICT COURT HLED
FOR THE WESTERN DISTRICT OF TEXAS

AUSTIN DIVISION DEC 2 3 2010
T COURT

veilégfiléhlfi'sni l TSTCOF TEXAS
CROSSROADS SYSTEMS, INC., Y RK

Plaintiff, B EPUTY OLE

-Vs~ Case No. A-09-CA-879-SS

POSTVISION, INC. dlb/a Arehion; CELEROS

CORPORATION; DIGILINK TECHNOLOGY,

INC.; CIPHERMAX, INC; INTRANSA, INC.;
RASILIENT SYSTEMS, INC.; QLOGIC

CORPORATION; and OVERLAND STORAGE,

INC.,
Defendants.

 

FINAL JUDGMENT

BE IT REMEMBERED on this day the Court entered its order granting a default judgment

on behalfof the plaintiffagainst CipherMax, Inc. The Court now enters the following final judgment

accounting for all eight defendants in the case:

IT IS ORDERED, ADJUDGED, and DECREED that all claims against Postvision,

Inc. d/b/a Archion, Celeros Corporation, Digilink Technology, Inc., Intransa, Inc., Rasilient

Systems, Inc., and Overland Storage, Inc. and all claims/counterclaims by the same are

DISMISSED WITHOUT PREIUDICE.

IT IS FURTHER ORDERED, ADJUDGED, and DECREED that all claims against

Qlogic Corporation and all claims/counterclaim by the same are DISMISSED WITH

PREIUDICE.
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IT IS FURTHER ORDERED, ADJUDGED, and DECREED that

1. CipherMax, Inc. has infringed United States Patent No. 6,425,03 5 (the ““035 Patent“)

and United States Patent No. 7,051,147 (the ‘“ 147 Patent”);

2. CipherMax’s infringement of the ‘035 Patent and the ‘147 Patent was willful;

3. CipherMax shall pay Crossroads’ attomeys’ fees in the amount of THIRTEEN

THOUSAND, EIGHT HUNDRED, AND SIXTY FIVE DOLLARS ($13,865.00)

4. CipherMax, its agents, employees, representatives, successors and assigns, and those

acting in privity or in consort with CipherMax are permanently enjoined from further

infringement of the ‘035 Patent and the ‘147 Patent by making, using, offering to sell or

selling in the United States, or importing into the United States, any unlicensed products,

including, without limitation, the CM Family storage systems, (including the CMISOG,

CMZOOT, CM2OOD, CM250, and CM 500 products) either alone or in combination with any

other product;

5. CipherMax is required to provide notice of the injunction herein to its officers,

directors, agents, servants, representatives, attorneys, employees, subsidiaries and affiliates,

and those persons in active consort or participation with them;

6. CipherMax is required to employ whatever means are necessary or appropriate to

ensure compliance with this final judgment; and

7. This permanent injunction shall be in effect until the expiration ofthe ‘03 5 Patent and

the ‘147 Patent.
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IT IS FINALLY ORDERED, ADJUDGED, and DECREED that all costs of Suit are

taxed against each party incurring the same.

2 MCSIGNED this the 2 /day of December 2010.

«sf/Wr—
SA SPARKS

UNITED STATES DISTRICT JUDGE

879 final judgmenlwpd
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‘3‘? Case 1:08-cv-008fiiuSS Document 2 Filed 11f25/O8 Page 2 of2

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

, P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
on the following D Patents or U Trademarks:filed in the U.S. District Court

DOCKET NO, U,S. DISTRICT COURT
I:OS~cv—86i ‘SS US District Court Western District of Texas Austin Division

PLAINTIFF DEFEND ANT

 

Crossroads Systems, Inc. DataDirect Networks, Inc., et al

HOLDER OF PATENT OR TRADEMARK

  

  

 

  

DATE INCLUDED INCLUDED BY '
E] Amendment [I Answer El Cross Bill C] Other Pleading

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR ”U ‘DEM‘ ‘RK

DECISION/JUDGEMENT

CLERK

'" William G. Putnicki

Copy 1——Up0n initiation of action, mail this cripy to Director Copy lpon termination of action, mail this copy to Director
Copy Z—Upon filing document adding patent(s), mail this copy to Director Copy 4—-Case file copy
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In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT

 
 

I

TO: Mail Stop 8
Director of the U.S. Patent & Trademark Office

PO. Box 1450

Alexandria, VA 22313—1450
  
  

 

 
 

 

REPORT ON THE

FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR

TRADEMARK
 

in Compliance with 35 § 290 and/or 15 U.S,C. § 1 l 16 you are hereby advised that a court action has been

filed in the [1.3. District Court

DOCKET NO. DATE FILED us. DISTRICT COURT

CV 08-05687 HRL 12/19/2008 280 Nonh First St Rm 2112 San Jose CA 95121
PLAINTIFF

SYMANTEC CORPORATION

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK

17”“ w —
2

Northern District of California

 

on the following X Patents 01' Ci Trademarks:

 
 

DEFENDANT

CROSSROADS SYSTEMS INC.

HOLDER OF PATENT 0R TMDEMARK

SEE ATTACHED COMPLAINT

In the above—entitled case, the following patent(s) have been included:
DATE INCLUDED INCLUDED BY

E] Amendment
DATE OF PATENT
0R TRADEMARK

PATENT OR
TRADEMARK N0.

 
 

   Richard W, Wicking

Copy lu—Upon initiation of action, mail this copy to Commissioner
Copy 2—.Upon filing document addingpatenfls), mail this copy ‘0 Commissioner Copy 4—Case file copy

(BY) DEPUTY CLERK

D Answer [3 Cross Bill E] Other Flooding

HOLDER 0F PATENT 0R TRADEMARK

 
Betty Walton December 19, 2008

Copy 3—Upon termination of action, mail this copy to Commissioner
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ORIGWAL
1 LATHAM & WATKINS LLP :21;L a 0

Mark A. Flange! (Bar NO. 1 10635)
2 1 Yury Kapgan (Bar No. 218366) ' :355 South Grand Avenue OBDEC 19 PM 5 00
3 Los Angeles, California 90071-1560 R 13- - mg 1331‘ 1:11

1 Telephone: (213) 435-1234 ' 11““ mam EKEHG
4 Facsimile: (213) 891-8763 1111311 RfiWfiTEF‘gRE
s

1LATHAM & WATKINS LLP

6 David A. Nelson, pro hac vicepen “154%
1 Jennifer Bauer, pro hac vice per%‘ i 1:7 1 5800 Sears Tower

1 Chicago, IL 60606

8 1 Telephone: (312) 876-7700
1 Facsimile (312) 993-97679 1

1:11:11“ 15:}
10 :Anomeys for Plaintiff EAR“? “’1

1 Symantec Corporation
11 1

12 UNITED STATES DISTRICT COURT

13 NORTHERN DISTRICT OF CALIFORNIA

14 SAN JOSE DIVISION

‘5 , SYMANTBC CORPORATION, )
1 6 a Delaware Corporation, )

) .
1 Plaintiff, ) . ”

w )c13 v. ) AINT OR ECLARATOR‘IH R
) JUDGMENT

9 1 CROSSROADS SYSTEMS, INC. )
1 1’ a Texas Corporation )

1 1
2° 1 Defendant. ) DEMAND FOR JURY TRIAL
21 ' )

22 1

23 1 2921mm
' 24 1 Plaintiff Symantec Corporation (“Symantec”) hereby pleads 1116 following claims

N LII  
 

 
  

NO\  alleges as follows: 
“1% wmuns COMPLAINT FORM w * DECLATORY JUDGMENTms Anal-11.25

for Declaratory Judgment against Defendant Crossroads Systems, Inc. (“Crossroads”), and
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PARTIES

 

 
 

  

 
 

2 1. Plaintiff Symantec is a Delaware Corporation with'its principal place of

3 business at 20330 Stevens Creek Boulevard, Cupertino, California 95014-2132.

4 ‘ 2. 011 information and belief, Defendant Crossroads is a Texas Corporation with

l 5 its principal place of business at 11000 McPac Expressway, Austin, Texas, 78759.

5 JURISDICTION AND VENUE

7 g 3. The Court has subject matterjurisdiction over this action and the matter

3 leaded herein under 28 U.S.C. §§ 1331 and 1338(a) because the action arises under the Federal
9 Declaratory Judgment Act, 28 U.S.C. § 2201 er seq., and the Patent Act of the United States, 35

10 lU.S.C. § 1, e! seq. 7

1 1 I 4. Venue is proper in the United States District Court for the Northern District
12 of California pursuant to 28 U.S.C. § 1391(b)(2) in that a substantial part of the acts giving rise

13 l to the claim occurred in this District, and Crossroads is subject to personal jurisdiction in this

District. _

INTRADISTRICT ASSIGNMENT

5. This action for a declaratory judgment of non-infringement and invalidity of

l patents is assigned on a district—wide basis under Civil LR. 3-202).

W

6. This action involves US. Patent No. 5,941,972 (“the ’972 patent”) attached

US. Patent No. 6,421,753 (“the ’753 patent”), attached hereto as Exhibit C, U.8. Patent No.

6,763,419 (“the ’419 patent"), attached hereto as Exhibit D, US. Patent No. 6,738,854 (“the ’854

patent”), attached hereto as Exhibit‘E, US. Patent No. 6,789,152 (“the ”152 patent”), attached

: G (collectively “the patents-in-suit”). The ’035, ’753, ’419, ’854, ’152 and ’147 patents all claim

l priority to the ’972 patent.

7. On August 26, 2004, Crossroads sent a letter to Veritas Software Corporation

23 (“Veritas”) offering Veritas a license to the ’972 and ’035 patents in exchange, in part, for “a

LATHAM 8c WATKINS COMPLAENT FORATTUHKEVS A? LAW
Ins Axons-:5 i oscmmronv JUDGMENT
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ATTDRN EVE A7 [Aw

Lu: Aslfiuxs

 

 
 

  
 

i royalty rate as a percentage of the net sales of [Veritas] products covered by the ‘972 or ‘035

l Patents.”

8. Veritas requested Crossroads to provide Veritas with the basis for

l Crossroads’ assertions that any of the products or offerings of Veritas were covered lay any
i claims of the ‘972 and/or ‘035 patents. Crossroads indicated that it could not provide such

information to Veritas without a non-disclosure agreement in place. The parties discussed the

l
i
i1

  
 

 

non-disclosure agreement for a short period, but did not ultimately reach such an agreement.

Veritas again requested Crossroads’ basis for its claims. But the basis was never provided and

the parties had no further communication after the first quarter of 2005 until Crossroads suddenly 

 
 
 
 

 

l
l,
i

reappeared in December of 2008. In 2005, Symantec acquired VeritaS-

11 1‘ 9. On December 12, 2003, Crossroads sent a letter to Symantec offering a

12 license to the patents-in-suit for “any/all products, potentially including the various storage

13 foundation products acquired from Veritas” in exchange, in part, for “a running royalty on the

14 net sales of products using the patented access controls feature.”

15 10. Upon information and belief, Crossroads contends that one or more of

16 ‘ Symantec's products infringe one or more claims of the patents-in—suit and that those claims are

17 valid, although it still has provided Symantec with no basis for such contentions.

13 l 1. Symantec denies that any of its products infringe any claim of the patents-in-

19 ‘ suit, and also denies that the patents-in—suit are valid.
20 FIRST CLAIM FOR RELIEF

21 Declaratory Relief Regarding Non-Infringement

22 ‘ 12. Symantec incorporates herein the allegations of paragraphs 1-1 1.

23 13. An actual and justiciable controversy exists between Plaintiff Symantec and

24 Defendant Crossroads as to the non-infringement of the patents-in—suit, which is evidenced by

25 Crossroads’ allegations that Veritas’ products, later acquired by Symantec, as well as other

26 Symantec products infringe valid claims of the patents—in—suit, and Symantec’s allegations

27 herein.

28
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l4. Pursuant to the Federal Declaratory Judgnent Act, 28 U.S.C. § 2201 et seq,

‘ Symantec requests the declaration of the Court that Symantec does not infringe and has not
‘ infringed any claim-of the patents—in—suit.

SECOND CLAIM FOR RELIEF

Declaratory Relief Regarding Invalidity

15, Symantec incorporates herein the allegations of paragraphs 1-11.

16. An actual and justiciable controversy exists between Plaintiff Symantec and

Defendant Crossroads as to the invalidity of the patents-in—suit, which is evidenced by

l Crossroads’ allegations that Veritas’ products, later acquired by Symantec, as well as other

Symantec products infringe valid claims of the patents-in—suit, and Symantec’s allegations10

11 l herein.

12 9 17. Pursuant to the Federal Declaratory Judgment Act, 28 U.S.C. § 2201 er seq,

13 Symantec requests the declaration of the Court that the patents—in—suit are invalid under the

14 Patent Act, 35 U.S.C. §§ 41 etseq., including but not limited to sections 102, 103, and 112.

15 PRAYER FOR RELIEF

15 WHEREFORE, Plaintiff Symantec respectfully requests that the Court enter

17 declaratory judgment as follows:

13 1. That Symantec does not infringe and has not infringed, directly or indirectly,

19 l any of the patents-in—suit;

20 2. That the patents-in-suit are invalid;

21 ‘ 3. That Crossroads, and all persons acting on its behalf or in concert with it, be

22 permanently enjoined and restrained from charging, orally or in writing, that any of the patents-

23 in—suit is infringed by Symantec, directly or indirectly;

24' l 4. That Symantec be awarded its costs, expenses and reasonable attorney fees in

9:5 l this action; and

26 5, That Symantec be awarded such other and further relief as the Court may deem

27 appropriate.

28
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I DECLARATORY JUDGMENT

DEMAND FOR JURY TRIAL

Plaintiff Symantec respectfully demands ajury trial in this action.

LATHAM & WATKINS LLP

Mark A. Flagel
Attorneys for Plaintiff
SYMANTEC CORPORATION
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Atty. Docket No.
NOTIFICATION OF LARGE ENTITY STATUS CRoss1120-13

Applicant: Geoffrey B. Hoese, et al.

Application No. Filing Date:
101658.163 0910912003

Patent No. Issue Date

7,051,147 05/2312006
For:

Storage Router and Method for Providing Virtual
Local Store - e

Group Art: Confirmation No.
2182 5675

 
Certificate of Transmission Under 37 C.F.R. § 1.8

Commissioner for Patents

p_0_ Box 1450 l hereby certify that this correspondence is being deposited
- electronically with the U.S. Patent and Trademark Office

Alexandria, VA 22313 using the United States Patent and Trademark Office's
EFS-Web system on June 9_, 2008.

DearSir: . 'IC‘IQIS t Q3 mo: 6 e
Janice Pampell

 
On review of the file for this matter, it appears that all the proper fees have been paid.

While this notification may be redundant, we hereby submit this notification that the assignee of

the above-referenced patent is a large entity.

While Applicant does not believe any further fees are due and owing, the Commissioner

is hereby authorized to charge any fees or credit any overpayments to Deposit Account No. 50-

3183 of Sprinkle IP Law Group.

Respectfully submitted,

Sprinkle IP Law G u 

  ohn L. Adair

. Reg. No. 48,828
Dated: June 2, 2008

1301 W. 25‘" Street
Suite 408

Austin, TX 78705
Tei. 512-637-9220

Fax. 512-371-9088
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International Application Number: —

STORAGE ROUTER AND METHOD FOR PROVIDING VIRTUAL

Title of Invention: LOCAL STORAGE

 

 

 

 
 

 

First Named Inventor/Applicant Name: Geoffrey B. Hoese

Customer Number: 44654

Filer: .John L. Adair/Janice Pampell

Filer Authorized By: John L. Adair

Attorney Docket Number: CROSS1 120-13

Receipt Date: 09-JUN-2008

Filing Date: 09-SEP-2003

Time Stamp: 09:58:02

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment I no 

File Listing:

CROWSS1 120-13_Notificati
Miscellaneous Incoming Letter on_of_Large_Entity_Status.p

df Oi Se69663825db37438i835876a6l39l03330e97 

Warnings:

Information:
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Total Files Size (in bytes): 26724 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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031540! ‘ .,
.'-' - PART B- FEE(S)TRANSM1TTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEECommissmner for Patents
P.0. Box 1450
Alexandria, Virginia 22313-1450

or 13% (571) 273-2885
INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required . Blocks 1 through 5 should be completed where
ap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees Will e mailed to the current corre" ondence address as
ingicated unless corrected below or directed otherwrse In Block 1. by (a) specifying a new correspondence address; and/or (b) Indicating a separate EE ADDRESS" formaintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (NW ”5‘ “1““ f“ my ““8“ “mm” Note: A certificate of mailin can only be used for domestic mailings of the
Fec(s) Transmittal, This certificate cannot be used for any other accompanying
{:2me Each additional paper, such as an asSIgnment or formal drawmg, mustve its own certificate of mailing or transmisSion.

E X re S S
Certificate of Mailing or Transmissio

hereb certi that this Fee 5 Transmittal is being deposited‘with the United
tates ostal ervice with su icient postage for class mail in an envelope
ddressed to the Mail Sto ISSUE FEE add above, or bein facSImIle
ansmitted to the USPTO ( 71) 273-2885, on the date indicated he ow.

 

  
 
 
  
 

 

 

 

   

(Depositor'sname)
44654 .. . .. .5, .
Sprinkle IP Law Group BREWER!
1301'w. 25th Street, Suite 408 mi _‘ _ .-

WW FIRST NAMED [NVENTOR ATTORNEY DOCKET NO: CONFIRMATION NO.
lO/658,l63 09/09/2003 Geoffrey B. Hoese CROSS] 120-13 5675

TITLE OF INVENTION: STORAGE ROUTER AND METHOD FOR PROVIDING VIRTUAL LOCAL STORAGE

    

 
APPLN. TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE

YESnonprovisional $700 $300 81000 04/20/2006

SHIN, CHRISTOPHER B 2182 710-001000

  

  

 
 

   
2. For printing on the patent front page, list

(I) the names of up to 3 registered patent attorneys 1 S rlnkle IP Law
or agents on, alternatively, Group
(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3listed, no name will be printed.

. Change of correspondence address or indication of "Fee Address" (37
l
C 63).

Chan e of corres ndence address (or Change of Correspondence
A ess orm PTO/ B/122) attached

El "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.
 
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assi ee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth In 37 CF 3.11. Completion of this form is NOT a substitute for filing an assignment.

 

(A) NAME OF ASSIGNEE (a) RESIDENCE: (CITY and STAi‘l'E cit/6W) BABRAHRE 00000046 10658163

I °1FC=15°1 ‘ ' 1400.00 0p
Crossroads Systems, Inc. Austin,o3 £338: 300-00 up

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual Coiporation or other private group entity 0%MTiigient
4a. The following fee(s) are enclosed: 4b. Pa ent of Fee(s):

Issue Fee ficheck in the amount of the fee(s) is enclosed. ,
3 Publication Fee (No small entity discount permitted) D Payment by credit card Fori-n PTO-2038 is attached.

Advance Order - ii of Copies .1 fine Director is hereby authorized by charge the required fee(s), or credit any ove ayment, toDeposit Account Number 5 0 _ 3 J g 3 (enclose an extra copy of this form _ 

5. Change in Entity Status (from status indicated above)

3 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. CI b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR I.27(g)(2).

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (ifany) or to re—a ply any previously paid issue fee to the application identified above.NOTE: The Issue Fee and Publication Fee (I required) will not be accepted from anyone other than t e applicant; a registered anomey or agent; or the assignee or other party ininterest as shown by the records of the United States Patent and Trademark Office.

 
 

 
 

DareJL/Z/EL—__

Typed or printed name 3““ A2A!E Registration No. ‘4 i2 {2a_ .W_. .

This collection of information is required by 37 CFR [.31 I. The information is re uired to obtain or retain a benefit hi the public which Is to file (and by the USPTO to process)an application. Confidentialityis governed by 35 U.S.C. 122 and 37 CFR l.l4. T _Is collection is estimated to take I minutes to complete. including gathering, preparing, 311d

submitting the completed application form to the USPTO. Time will V dc ending upon the individual case. Any comments on the amount of time you require to com lete
this form and/or suggestions for reducmg this burden, should be sent to e C ief In ormation Officer, US. Patent and Trademark Office, US Department of Commerce, ,0.
grim 1430, A\l/exan flag/{r ilnjggZBU-MSO. DO NOT SEND FEES 0R COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box I450,exan n8, ll'glnla ' .

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB COntrol number.

Authorized Signature  

 

PTOL—85 (Rev. 07/05) Approved for use through 04/30/2007, OMB 0651-0033 US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
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NSMITTAL OF PAYMENT OF ISSUE FEE 0:333:33
(LARGE Entity) 37 C.F.R. 1.311)

Applicant(s)

‘ Filing Date Examiner Group Art Unit Confirmation No.
10/658,163 09/09/2003 Shin, Christopher B. 2182 5675

Title:

 
Mail Stop: Issue Fee

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Transmitted herewith are the following items in reference to the above-identified application:

Issue Fee Transmittal Form PTOL-85

lssue Fee: $1,400.00

Publication Fee $300.00

Advanced Order - No. of Copies 1/ Fee $3.00

Letter to Official Draftsperson and Formal Drawings
Postcard

EDEQIZ»!
A check in the amount of $1703.00 is attached

The Director is hereby authorized to charge Deposit Account No. 50—3183 of Sprinkle IP Law Group

the above-noted fee .

The Director is hereby authorized to charge any deficiencies or credit any overpayments

to Deposit Account No. 50-3183 of Sprinkle IP Law Group.

IXIEIE
 

  
Certificate of Mailin Under 37 C.F.R. 1.10

 cm L. Adair I hereby certify that this document and fee is being
Re _ No. 48,828 deposited with the US. Postal Service as Express

9 Mail No. EV828700999US in an envelope
addressed to Mail Stop: Issue Fee, Commissioner

Cusjtome' NO- 44654 for Patents, PO Box 1450, Alexandria, VA 22313
Sprinkle IP Law Group on 2006.mun-At ul—

1301 w.25th Street, Suite 408 9% Q? , , I g/
cy Sutton Kerby

Austin, Texas 78705

Tel. (512) 637-9223

Fax. (512) 371 -9088
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rage 1 01' 1

UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addrun'. COMMISSIONER FUR PATENTSPO. Box Nil)

Alston-1m, Vlginia 213130450 
I ‘ www.myiogm’

10/658,163 09/09/2003 Geoffrey B. Hocsc CROSS] 120-13

CONFIRMATION NO. 5675
44654 * *

SPRINKLE lP LAW GROUP _ 00000000018039068
1301 W. 25TH STREET 0C000000018039068
SUITE 408

AUSTIN, TX 78705 MAR 14 Ms

a! Date Mailed: 02/10/2006

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/26/2005.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

 
AL HA JAC

2100 (571)272-3594
ATTORNEY/APPLICANT COPY
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04|7

Appllcanflsment under
Reexamination

HOESE ET AL.

CROSS REFERE‘CHS)
“(ONE SUBCLASS PER BLWK)

AppliuafinnlContml No.

10/658. 163

Christa her 8. Shin

ISSUE CLASSIFICATION

Issue Classification

INTERNATIONAL CLASSIFICATION

Total Claims Allowed:

CHRISTOPHER SHIN
PRIMARY EXAMINER

/¥/g:;?)é

Assis‘ml Examine!

QM( - ants Examiner)

U.5. Palm! md Traiamark Ofi‘m

 
Oracle Ex. 1002, pg. 72



Oracle Ex. 1002, pg. 73

Page 1 of 1

UNITED STATES PATENT AND TkADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Omce
Addmr. ml/[MISSIONER FUR PATENTS EOJIOX “50

Alexandxh,V|mhifl 273l3~H50musplomv

10/658,163 09/09/2003 Geoffrey B. Hoese CROSS 1 120—13

CONFIRMATION NO. 5675
44654 * *

SPRINKLE IP LAW GROUP 800g£32029002818039068
1301 w. 25TH STREET coo
SUITE 408

AUSTIN, TX 78705

Date Mailed: 02/10/2006

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/26/2005.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

 

BERTHA L N

2100 (571) 272-3594
OFFICE COPY
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Page 1 of 1

UNITED Sums PATENT AND TRADEMARK OFFICE UNITED STATES DEFA R'I'MENT OF COMMERCE
United States Patent and Truck-mar]! Office
Addru‘n'. COMMISSIONER FUR PATENTSE0, BOX I050

Alex-urinavwia Z73I3-1J50wwvmwpiovgnv

APPLICATION NUIvflSER FILING OR 371 (c) DATE FIRST NAMED APPLICANT A'I'I‘Y. DOCKET NOfI‘lTLE

 
10/658,163 09/09/2003 Geoffrey B. Hoese CR08$1120~13

CONFIRMATION NO. 5675
25094 * *

DLA PIPER RUDNICK GRAY CARY US, LLP «ggoggggogggg18039055
2000 University Avenue
E. Palo Alto, CA 94303-2248

Date Mailed: 02/10/2006

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/26/2005.

0 The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

. . , ..«.,~m\»..‘,,,,,,,,,,,,,,,,,,,,,

BER L JAC

2100 (571) 272-3594
OFFICE COPY

http://neo/preexam/projlink/prod/xml/ 1 803 9055_3 .xml 2/10/06
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United Stats Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO. Box 1450

Alexandria. Viry‘nia IBIS-1‘50“WNW-8W

NOTICE OF ALLOWANCE AND FEE(S) DUE

 

DLA PIPER RUDNICK GRAY CARY US, LLP SHIN, CHRISTOPHER a
2000 University Avenue
E. Palo Alto, CA 94303-2248

2182

DATE MAILED: 01/20/2006

lO/658,l63 09/09/2003 Geoffrey B. Hoese CROSSl 120- l3 5675
TITLE OF INVENTION: STORAGE ROUTER AND METHOD FOR PROVIDING VIRTUAL LOCAL STORAGE

ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE
YESnonprovisional $700 $300 $1000 04/20/2006

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION 913 Tim MERITS _I_S_ CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE mm FROM THE
MAILING DATE OF THIS NOTICE 0R THIS APPLICATION SHALL BE REGARDED AS ABANDONED. ms
SIAM PERIQQ CANNO! fl EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE

REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-BSB (0R
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

HOW TO REPLY TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, orabove.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2the ISSUE FEE shown above.

11. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee‘s responsibility to ensure timely payment of maintenance fees when due.

Page I of 3

PTOL-85 (Rev. 07/05) Approved for use through 04/30/2007.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEECommissioner for Patents
P.0. Box 1450
Alexandria, Virginia 22313-1450

or M (571) 273-2885
INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required. Blocks 1 through 5 should be completed where
rip ropriate. A11 further correspondence including the Patent, advance orders and notification of maintenance fees wrll mailed to the current corre" ndence address as
indicated unless corrected below or directed otherwise in Block I, by (a) specrfying a new correspondence address; and/or (h) indicating a separate E ADDRESS formaintenance fee notifications.

WCORRESPONDENCE ADDRESS (”“3 WBN' 5"mm“W) Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. 'fliis certi cote cannot be used for any other accompanying

Epeis. Each additional paper, such as an assrgnment or formal drawrng, must

 

25094 7590 omorzoos ve its own certificate of mailing or transmission

DLA PIPER RUDNICK GRAY CARY US, LLP Certificate of Mailintgmlor Tansmdigionmd th th U ~ ed' ' I hereb certi that this Fee 5 Transmi is in osi wi e mi

2000 UanCrSIty Avenue States ostal ervice with suiiicient postage for fir§t class mail in an envelope
E. Palo Alto, CA 94303-2248 addressed to the Mail Stop ISSUE FEE address above, or bein facsrmtletransmitted to the USPTO ( 71) 273-2885, on the date indicated be ow.

 
APPLICATION NO. FILING DATE FIRST NAMED INVBJTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

10/658,163 09/09/2003 Geoffrey B. Hoese CROSSI 12013 5675
TITLE OF INVENTION: STORAGE ROUTER AND METHOD FOR PROVIDING VIRTUAL LOCAL STORAGE

YES $300nonprovisional $700 S l000 04/20/2006

cuss-mews

SHIN, CHRISTOPHER B 2|82 7l0-001000

    

   

 
 

I. Chan e of correspondence address or indication of "Fee Address" (37
CFR I. 63).

D Change of corres ondence address (or Change of CorrespondenceAddress orm PTOI 3/122) attached.

D "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list

(I) the names of up to 3 registered patent attorneys Ior agents OR, altemanvely,
(2) the name ofa single firm (having as a member a 2registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
PLEASE NOTE: Unless an assi ee is identified below, no assigriee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CF CH 1. Completion ofthis form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE 0R COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : El Individual D Corporation or other private group entity 0 Government 

4a. The following fee(s) are enclosed: 4b. Payment ofFee(s):

CI Issue Fee CI A check in the amount of the fee(s) is enclosed.
D Publication Fee (No small entity discount permitted) CI Payment by credit card. Form PTO-2038 is attached.

D Advance Order - # of Copies D The Director is hereby authorized by charge the required fee(s), or credit any ove ayment, toDeposrt Account Number (enclose an extra copy of this form . 

5. Change in Entity Status (from status indicated above)

D 8. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. D b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2).

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-a ply any previously paid issue fee to the application identified above.NOTE: The Issue Fee and Publication Fee (i required) will not be accepted from anyone other than c applicant; a registered anomey or agent; or the asstgnee or other party ininterest as shown by the records of the United States Patent and Trademark Office.

 

 

Authorized Signature Date 

Typed or printed name Registration No.
 
 

This collection of information is required by 37 CFR 1.31 l. The information is re iiired to obtain or retain a benefit bg the public which is to file (and by the USPTO to process)an application. Confidentiality-is governed by 35 U.S.C. I22 and 37 CFR 1.14. T is collection is estimated to take 1 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will V dc ending upon the individual case. Any comments on the amount of time you require to com [etcthis form arid/or su estions for reducing this burden, should be sent to e ief In ormation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, .0.
Box 1450, Alexan ‘I'Ifl, Vir ‘nia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450,Alexandria, Virginia 2231 -l450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PTOL—85 (Rev. 07/05) Approved for use through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United Slates Patent and Tndemlrk Ollie:
Midas: COMMISSIONER FOR PATENTS PO. Box 1450

Alumni. Vizy’nia m IJ-IISOWWW-W

l0/658,l63 09/09/2003 Geoffrey B. Hoese CROSS] | 20—l3 5675

DLA PIPER RUDNICK GRAY CARY US, LLP sum. CHRISTOPHER B
2000 University Avenue
1:. Palo Alto, CA 94303-2248

2182

DATE MAILED: 01/20/2006

Determination of Patent Term Adjustment under 35 U.S.C. 154 0:)

(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) afier the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571) 272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305—8283.

Page 3 of 3

PTOL-SS (Rev. 07/05) Approved for use through 04/30/2007.
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Application No. Applicant(s)

10/658,163 HOESE ET AL.
Examiner Art Unit

Christopher B. Shin 2182

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable. PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the Initiative

of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

Notice of Allowability

 
 

  
  

 1. E This communication is responsive to the AF received December 20 2005.
 

 
  
 

2. IE The allowed claim(s) is/are 1553.

3. CI Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).
a) [I All b) [I Some" c) I] None of the:

' 1. [3 Certified copies of the priority documents have been received.

2. C] Certified copies of the priority documents have been received in Application No.

3. CI Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

' Certified copies not received:

 
  

  
  
  

 

  Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.

THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.
 

 4. E] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

  5. E] CORRECTED DRAWINGS ( as "replacement sheets") must be submitted.

(a) E] including changes required by the Notice of Draftsperson's Patent Drawing Review( PTO-948) attached

1) [1 hereto or 2) I] to Paper No./Mail Date

(b) C] including changes required by the attached Examiner's Amendment / Comment or in the Office action of-
Paper No./Mail Date

Identifying Indicie such as the appllcation number (see 37 CFR 1.B4(c)) should be written on the drawlngs In the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. I] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiners comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

 
 

  
  

  
  

  
 
 

 Attachment(s)
1. [I Notice of References Cited (PTO-892) 5. [I Notice of Informal Patent Application (PTO-152)

  
  

  
  

  

2. [3 Notice of Draftperson's Patent Drawing Review (PTO-948) 6, [:1 Interview Summary (PTO—413),
. Paper No./Mail Date .

3. D Information Disclosure Statements (PTO-1449 or PTO/SB/OS), 7. E] Examiner's Amendment/Comment
Paper No./Mail Date

4. E] Examiner's Comment R—egarding Requirement for Deposit 8. I] Examiner's Statement of Reasons for Allowance
of Biological Material

9. C] Other__  

 CHRISTOPHER B. SHIN
PRIMARY EXAMINER

GROUP 9/3)

 
  

 
  

U.S. Palenl and Trademark Office '

PTOL-37 (Rev. 7-05) Notice of Allowability art of Paper No[Mail Date ' 0 ‘
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE :

EPLY TO OFFICE ACTION DATED 11/01/2005 Atty- Docket No.
It CROSS1120-13

Appliwnt
Geoffre B. Hoese

Appliwtion Number
101658.163
Title

Storage Router and Method for Providing \firtual
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I:

Attorney Docket No. 10/658,163
CROSS1120-13 Customer ID: 44654

IN THE CLAIMS:

Please amend the claims as follows. The claims are in the format as required by 35

C.F.R. § 1.121.

1-14 Cancelled

15. (Previously Presented) A storage router for providing virtual local storage on

remote storage devices to a device, comprising:

a buffer providing memory work space for the storage router;

a first Fibre Channel controller operable to connect to and interface with a first Fibre

Channel transport medium;

a second Fibre Channel controller operable to connect to and interface with a second

Fibre Channel transport medium; and

a supervisor unit coupled to the first and second Fibre Channel controllers and the

buffer. the supervisor unit operable:

to maintain a configuration for remote storage devices connected to the second

Fibre Channel transport medium that maps between the device and the remote storage devices

and that implements access controls for storage space on the remote storage devices; and

to process data in the buffer to interface between the first Fibre Channel

controller and the second Fibre Channel controller to allow access from Fibre Channel initiator

devices to the remote storage devices using native low level, block protocol in accordance with

the configuration.

16. (Previously Presented) The storage router of claim 15, wherein the configuration

maintained by the supervisor unit includes an allocation of subsets of storage space to

associated Fibre Channel devices, wherein each subset is only accessible by the associated

Fibre Channel device.

17. (Previously Presented) The storage router of claim 16, wherein the Fibre

Channel devices comprise workstations.

18. (Previously Presented) The storage router of claim 16, wherein the remote

storage devices comprise hard disk drives.
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19. (Previously Presented) The storage router of claim 15, wherein each of the first

Fibre Channel controller comprises:

a Fibre Channel (FC) protocol unit operable to connect to the Fibre Channel transport

medium;

a first-in-first-out queue coupled to the Fibre Channel protocol unit; and

a direct memory access (DMA) interface coupled to the first-in-first-out queue and to the

buffer.

20. (Previously Presented) A storage network, comprising:

a first Fibre Channel transport medium;

a second Fibre Channel transport medium;

a plurality of workstations connected to the first Fibre Channel transport medium;

a plurality of storage devices connected to the second Fibre Channel transport medium;

and

a storage router interfacing between the first Fibre Channel transport medium and the

second Fibre Channel transport medium, the storage router providing virtual local storage on

the storage devices to the workstations and operable:

to map between the workstations and the storage devices;

to implement access controls for storage space on the storage devices; and

to allow access from the workstations to the storage devices using native low

level, block protocol in accordance with the mapping and access controls.

21. (Previously Presented) The storage network of claim 20, wherein the access

controls include an allocation of subsets of storage space to associated workstations, wherein

each subset is only accessible by the associated workstation.

22. (Previously Presented) The storage network of claim 20, wherein the storage

devices comprise hard disk drives.

23. (Previously Presented) The storage network of claim 20, wherein the storage

router comprises:

a buffer providing memory work space for the storage router;

. a first Fibre Channel controller operable to connect to and interface with the first Fibre

Channel transport medium, the first Fibre Channel controller further operable to pull outgoing
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data from the buffer and to place incoming data into the buffer;

a second Fibre Channel controller operable to connect to and interface with the second

Fibre Channel transport medium, the second Fibre Channel controller further operable to pull

outgoing data from the buffer and to place incoming data into the buffer; and

a supervisor unit coupled to the first and second Fibre Channel controllers and the

buffer, the supervisor unit operable:

to maintain a configuration for the storage devices that maps between

workstations and storage devices and that implements the access controls for storage space on

the storage devices; and

to process data in the buffer to interface between the first Fibre Channel

controller and the second Fibre Channel controller to allow access from workstations to storage

devices in accordance with the configuration.

24. (Previously Presented) A method for providing virtual local storage on remote

storage devices to Fibre Channel devices, comprising:

interfacing with a first Fibre Channel transport medium;

interfacing with a second Fibre Channel transport medium;

maintaining a configuration for remote storage devices connected to the second Fibre

Channel transport medium that maps between Fibre Channel devices and the remote storage

devices and that implements access controls for storage space on the remote storage devices;

and

allowing access from Fibre Channel initiator devices to the remote storage devices using

native low level, block protocol in accordance with the configuration.

25. (Previously Presented) The method of claim 24. wherein maintaining the

configuration includes allocating subsets of storage space to associated Fibre Channel devices,

wherein each subset is only accessible by the associated Fibre Channel device.

26. (Previously Presented) The method of claim 25, wherein the Fibre Channel

devices comprise workstations.

27. (Previously Presented) The method of claim 25, wherein the remote storage

devices comprise hard disk drives.
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28. (Previously Presented) An apparatus for providing virtual local storage on a

remote storage device to a device operating according to a Fibre Channel protocol, comprising:

a first controller operable to connect to and interface with a first transport medium,

wherein the first transport medium is operable according to the Fibre Channel protocol;

a second controller operable to connect to and interface with a second transport

medium, wherein the second transport medium is operable according to the Fibre Channel

protocol; and

a supervisor unit coupled to the first controller and the second controller, the supervisor

unit operable to control access from the device connected to the first transport medium to the

remote storage device connected to the second transport medium using native low level, block

protocols according to a map between the device and the remote storage device.

29. (Previously Presented) The apparatus of Claim 28, wherein the supervisor unit is

further operable to maintain a configuration wherein the configuration includes the map

between the device and the remote storage device, and further wherein the map includes virtual

LUNs that provide a representation of the storage device.

30. (Previously Presented) The apparatus of Claim 29, wherein the map only

exposes the device to LUNs that the device may access.

31. (Previously Presented) The apparatus of Claim 28, wherein the supervisor unit is

further operable to maintain a configuration including the map, wherein the map provides a

mapping from a host device ID to a virtual LUN representation of the remote storage device to a

physical LUN of the remote storage device.

32. (Previously Presented) The apparatus of Claim 28, wherein the remote storage

device further comprises storage space partitioned into virtual local storage for the device

connected to the first transport medium.

33. (Previously Presented) The apparatus of Claim 32, wherein the supervisor unit is

further operable to prevent the device from accessing any storage on the remote storage

device that is not part of a virtual local storage partition assigned to the device
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34. (Previously Presented) The apparatus of Claim 28, wherein the first controller

and the second controller further comprise a single controller.

35. (Previously Presented) A system for providing virtual local storage on remote

storage devices, comprising:

a first controller operable to connect to and interface with a first transport medium

operable according to a Fibre Channel protocol;

a second controller operable to connect to and interface with a second transport

medium operable according to the Fibre Channel protocol;

at least one device connected to the first transport medium;

at least one storage device connected to the second transport medium; and

an access control device coupled to the first controller and the second controller, the

access control device operable to:

map between the at least one device and a storage space on the at least one

storage device; and

control access from the at least one device to the at least one storage device

using native low level, block protocol in accordance with the map.

36. (Previously Presented) The system of Claim 35, wherein the access control device

is further operable to maintain a configuration wherein the configuration includes the map

between the at least one device and the at least one storage device, and further wherein the

map includes virtual LUNs that provide a representation of the at least one storage device.

37. (Previously Presented) The system of Claim 36, wherein the map only exposes the

at least one device to LUNs that the at least one device may access.

38. (Previously Presented) The system of Claim 35, wherein the access control device

is further operable to maintain a configuration including the map, wherein the map provides a

mapping from a host device ID to a virtual LUN representation of the at least one storage

device to a physical LUN of the at least one storage device.

39. (Previously Presented) The system of Claim 35, wherein the at least one storage

device further comprises storage space partitioned into virtual local storage for the at least one

device.
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40. (Previously Presented) The system of Claim 39, wherein the access control unit is

further operable to prevent at least one device from accessing any storage on the at least one

storage device that is not part of a virtual local storage partition assigned to the at least one

device.

41. (Previously Presented) The system of Claim 35, wherein the first controller and the

second controller further comprise a single controller.

42. (Previously Presented) A method for providing virtual local storage on remote

storage devices. comprising:

mapping between a device connected to a first transport medium and a storage device

connected to a second transport medium. wherein the first transport medium and the second

transport medium operate according to a Fibre Channel protocol;

implementing access controls for storage space on the storage device; and

allowing access from the device connected to the first transport medium to the storage

device using native low level, block protocols.

43. (Previously Presented) The method of Claim 42, further comprising maintaining a

configuration wherein the configuration includes a map between the device and the one storage

device, and further wherein the map includes virtual LUNs that provide a representation of the

storage device.

44. (Previously Presented) The method of Claim 43, wherein the map only exposes the

device to LUNs that the device may access.

45. (Previously Presented) The method of Claim 42, further comprising maintaining a

configuration including a map from a host device ID to a virtual LUN representation of the

storage device to a physical LUN of the storage device.

46. (Previously Presented) The method of Claim 42, further comprising partitioning

storage space on the storage device into virtual local storage for the device.
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47. (Previously‘Presented) The method of Claim 46, further comprising preventing the

device from accessing any storage on the storage device that is not part of a virtual loCal

storage partition assigned to the device.

48. (Previously Presented) A system for providing virtual local storage, comprising:

a host device;

a storage device remote from the host device, wherein the storage device has a storage

space;

a first controller;

a second controller

a first transport medium operable according to a Fibre Channel protocol, wherein the

first transport medium connects the host device to the first controller;

a second transport medium operable according to the Fibre Channel protocol, wherein

the second transport medium connects the second controller to the storage device;

a supervisor unit coupled to the first controller and the second controller, the supervisor

unit operable to:

maintain a configuration that maps between the host device and at least a

portion of the storage space on the storage device; and

implement access controls according to the configuration for the storage space

on the storage device using native low level, block protocol.

49. (Previously Presented) The system of Claim 48, wherein the supervisor unit is

further operable to:

maintain a' configuration that maps from the host device to a virtual representation of at

least a portion of the storage space on the storage device to the storage device; and

allow the host device to access only that portion of the storage space that is contained

in the map.

50. (Previously Presented) The system of Claim 49, wherein the configuration

comprises a map from a host device ID to a virtual LUN representation of the storage device to

a physical LUN of the storage device.

51. (Previously Presented) The system of Claim 48, wherein the storage device

further comprises storage space partitioned into virtual local storage for the host device.
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52. (Previously Presented) The system of Claim 51, wherein the supervisor unit is

further operable to prevent the host device from accessing any storage on the storage device

that is not part of a virtual local storage partition assigned to the host device.

53. (Previously Presented) The apparatus of Claim 48, wherein the first controller

and the second controller further comprise a single controller.
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Applicant appreciates the time taken by the Examiner to review Applicant‘s present

application. This application has been carefully reviewed in light of the Official Action mailed

November 1, 2005. Applicant respectfully requests reconsideration and favorable action in this

case.

Double Patenting Rejection

Applicant respectfully wishes to clarify that Applicant agreed that some aspects of the

present invention are consistent with items addressed in issued applications and copending

applications and reexaminations. Additionally Applicant agreed to submit a terminal disclaimer

to obviate the Examiner's double patenting rejection. The submission of the terminal disclaimer

is not an admission as to the propriety of the double patenting rejection. See, MPEP 804.02.

In the double patenting rejection, the Examiner listed the following related cases. To aid

the Examiner, Applicant provides the following listing and status of each of the cases

09/001,799 issued as 5,941,972, under reexamination as 90/007,123 and 90/007,317

09/354,682 issued as 6,421,753, under reexamination as 90/007,124

09/081,110 issued as 6,789,152

10/081,114 now abandoned

10/023,786 now abandoned

09/965,335 issued as 6,425,035, under reexamination as 90/007,125

10/174,720 issued as'6,738,854, under reexamination as 90/007,127

09/965,339 issued as 6,425,036, under reexamination as 90/007,126

10/081,082 now abandoned

10/361,283 issued as 6,763,419

10/638,955 now abandoned

10/640,468 now abandoned

11/191 ,254 pending
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The Director of the US. Patent and Trademark Office is hereby authorized to charge

any fees or credit any overpayments to Deposit Account No. 50-3183 of Sprinkle IP Law Group.

Respectfully submitted,

Sprinkle IP Law Group
Attorneys for Applicant

 
 ohn L. Adair

Reg. No. 48,828

Date; \Llnhfi

1301 W. 25th Street, Suite 408
Austin, TX 78705

Tel. (512) 637-9220
Fax. (512) 371-9088
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Atty. Docket No.
CROSS1120-13

Applicant
Geoffre B. Hoese, et al.

Application Number
10/658,163
Title

Storage Router and Method for Providing Virtual
Local Stora . e

Group Art Unit
2182

Confirmation Number:
5675

Date Filed
09/09/2003
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Examiner

Shin, Christo - her B.

Certificate of Mailing Under 37 C.F.R. §1.8

Commissioner for Patents I hereby certify that this correspondence is being deposited with
the U.S. PostalService as First Class Mail in an envelope

P.O. BOX 1450 addressed to: Commissioner for Patents .0. Box 1450,
. Alexandria, VA 22313 on December ‘ , 2005.

Alexandrla, VA 22313-1450 . “j J

Dear Sir:

 
Crossroads Systems, Inc., the owner of one hundred percent (100%) interest in the

instant application, as evidenced by the Assignment Recorded on December 31, 1997 on

Reel/Frame: 8929/0290 hereby disclaims, except as provided below, the terminal part of the

statutory term of any patent granted on the instant application, which would extend beyond the

expiration date of the full statutory term defined in 35 U.S.C. § 154 to 156 and 173 of US.

Patent Nos. 5,941,972, 6,421,753, 6,425,036, 6,425,035, 6,789,152, 6,738,854, and 6,763,419

or shortened by any terminal disclaimer filed prior to the grant of any patent granted on co-

pending Application Nos. 90/007,123, 90/007,124, 90/007,125, 90/007,126, 90/007,127,

11/191,254, and 90/007,317. The owner hereby agrees that any patent so granted on the

instant application shall be enforceable only for and during such period that it and any patent

granted on the co-pending applications are commonly owned. This agreement runs with any

patent granted on the instant application and is binding upon the grantee, its successors or

assigns.

12/21/2005 DEHHRNUI 00000034 503183 10655163

01 FC:2814 65.00 00
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In making the above disclaimer, the owner does not disclaim the terminal part of any

patent granted on the instant application that would extend to the expiration date of the full

statutory term as defined in 35 U.S.C. § 154 to 156 and 173 of the prior patent, as presently

shortened by any terminal disclaimer, in the event that it later: expires for failure to pay a

maintenance fee, is held unenforceable, is found invalid by a court of competent jurisdiction, is

statutorily disclaimed in whole or terminally disclaimed under 37 C.F.R. 1.321, has all claims

canceled by a reexamination certificate, is reissued, or is in any manner terminated prior to the

expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check box 1, 2, 3, or 4 as appropriate.

1. E] For submission on behalf of an organization (e.g., corporation, partnership,
university, government agency, etc.), the undersigned is empowered to act on
behalf of the organization.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code and that such willful false statements may jeopardize the validity of the application or any

patent issued thereon.

* Statement under 37 C.R.F. 3.73(b) is required if terminal disclaimer is signed by the

assignee (owner). Form PTO/SB/96 may be used for making this certification. See
MPEP § 324. -

2. ® The undersigned is an attorney or agent of record.

3. E] Terminal disclaimer fee under 37 C.F.R. 1.20(d) included.

4. X The Commissioner is hereby authorized to deduct the required fee, and/or any
deficiencies or credit any overpayments regarding this application from deposit
account 50-3183 of Sprinkle IP Law Group.
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Application/Control No

   
Applicant(s)/Patent under
Reexamination

  

    
Application Number

10/658,163 HOESE ET AL.

Document Code - DISQ Internal Document - DO NOT MAIL

TERMINAL

DISCLAIMER [Z APPROVED El DISAPPROVED  This patent is subject
Date Filed : 122005 to a Terminal

Disclaimer

Approved/Disapproved by:  

James R. Matthews

 
US. Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFICE ' A‘
UNITED STATES DEPARTMENT OF COMMERCE
United Sate: Patent and Trademark Office
Addrm: COMMISSIONER FOR PATENTS

 

 PO. Box 1450
Alexandfla, Virginia 21113-1450WWW-WEN

FIRST NAMED INVENTOR - ATTORNEY DOCKET No. CONFIRMATION N0.

lO/658,163 09/09/2003 Geofirey B. Hoese CROSSI I 20-13 5675

DLA PIPER RUDNICK GRAY CARY US, LLP SHIN. CHRISTOPHER B
2000 University Avenue
E. 13an Alto, CA 94303-2248 WERNUMBE“2182

DATE MAILED: 11/01/2005

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Application No. Applicant(s)

10/658,163 HOESE ET AL.

Office Action Summary Examine, Art Unit

Christopher 3 Shin 2182

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.
- Extensions oftime may be available under the provisions of 37 CFR 1.135(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above. the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months alter the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

  

HIE Responsive to communication(s) filed on 27 July 2005.

2a)lZ This action is FINAL. 2b). This action is non-final.

3):] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle. 1935 CD. 11, 453 0.6. 213.

Disposition of Claims

4)IZ Claim(s) 15-53 is/are pending in the application.

43) Of the above Claim(s)_ is/are withdrawn from consideration.

5)|:i Claim(s)_ is/a‘re allowed.

6). Claim(s) 1_5-§3 is/are rejected.

7)l:] Claim(s)_ is/are objected to.

8)I:I Claim(s) __ are subject to restriction and/or election requirement.

Application Papers

9)IZ The specification is objected to by the Examiner.

10m The drawing(s) filed on 09 September 2003 is/are: 3). accepted or b)|:] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 185(3).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11):] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

 
Priority under 35 U.S.C. § 119

12)E] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)EI All b)l:| Some * c)l:l None of:

1.|:I Certified copies of the priority documents have been received.

21:] Certified copies of the priority documents have been received in Application No._

SCI Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 172(3)).

* See the attached detailed Office action for a list of the certified copies not received.

 
Attachment(s)

1) El Notice of References Cited (PTO-892) 4) C] Interview Summary (PTO-413)
2) D Notice of Draflsperson's Patent Drawing Review (PTO~948) Paper No(s)/Mai| Date. _-
3) E Information Disclosure Statement(s) (PTO-1449 or PTO/SB/O8) 5) El Notice °f Informal Patent Application (Pl-0'1 52)

Paper No(s)lMai| Date 07252005. 6) D Other: .
 
U.S. Patent and Trademark Office

PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No.1Mail Date 10252005
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Application/Control Number: 10/658,163 Page 2

Art Unit: 2182

DETAILED ACTION

1. The amendment received July 27, 2005 hasbeen entered and carefully

considered. Claims 15-53 and the applicant’s responses were carefully considered.

' Interview/Double Patenting Rejection

2. On October 25, 2005, a telephonic interview was conducted and the applicant

agreed to file additional Terminal Disclaimer against all of the remaining related pending ‘

applications and allowed applications. During the interview, the examiner also kindly

asks the applicant to make sure that the present and pending applications to be

consistent with the related reexamination applications.‘

3. The nonstatutory double patenting rejection is based on a judicially created

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the

unjustified or improper timewise extension of the "right to exclude" granted by a patent
and to prevent possible harassment by multiple assignees. See In re Goodman, 11

F.3d 1046, 29USPQZd 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225

USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA

1982); In re VogeI, 422 F.2d 438,164 USPQ 619 (CCPA 1970);and, In re

Thorington,418 F.2d 528,163 USPQ 644 (CCPA 1969) '

A timely filed terminal disclaimerin compliance with 37 CFR 1.321(c) may be
used to overcome an actual or provisional rejection based on a nonstatutory double

patenting ground provided the conflicting application or patent is shown to be commonly
owned with this application. See 37 CFR 1.130(b).

Effective January 1, 1994, a registered attorney or agent of record may sign a

terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with

37 CFR 3.73(b).

a. Since the applicant agreed with the examiner regarding the Double

Patenting rejection, the details of the rejection would be omitted.
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Application/Control Number: 10/658,163 Page 3

Art Unit: 2182

b. The examiner kindly asks the applicant for help on identifying all of the

related applications, if the examiner inadvertently makes a mistake. Claim15-53

are rejected under the judicially created doctrine of obviousness-type double

patenting as being unpatentable over claims of the related Patent/Applications as

follows. Although the conflicting claims are not identical, they are not patentably

distinct from each other because the related applications claim subject matter

that are substantially identical to the present claimed invention. The following are

the list of the related cases:

09/001,799; 09/354,682; 10/081,110; 10/081,114; 10/023,786;

10/081 ,110; 09/965,335; 10/174,720; 09/965,339; 10/081,082;

10/361,283; 10/638,955; 10/640,468; 10/658,163; 11/191,254;

90/007,123; 90/007,124; 90/007,125; 90/007,126; 90/007,127;&

90/007,327.

Conclusion

4. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within

TWO MONTHS of the mailing date of this final action and the advisory action is not

mailed until after the end of the THREE—MONTH shortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
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Application/Control Number: 10/658,163 Page 4

Art Unit: 2182

the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.

5. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Christopher B. Shin whose telephone number is 571-

272-4159. The examiner can normally be reached on 6:30-5:00 M,Tu,Th,F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Kim Huynh can be reached on 571-272-4147. 'The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for ’

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http:l/pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

CHRISTOPHER SHIN

PRIMARY EXAMINER

OF 2182

October 26, 2005
cbs
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Document Number ' , Pages.
Ex , Publicafion Date Name of Patentee or Columns, Una;3mm“ Applicant 6/ Cited Where Relevam

Initials Document P8553985 0'
. Figures Appear

4.415 970 — 11/15/1983 Swanson, et al._
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>-aQ an M (Ds: N0:N

 
5/24/2994 Abadi, et al._

=%—— ‘ 9999999 9999.999. —
-m—— 7/19/1994 Elko, et al.
.m—11/1/1994 Glider, er al.
.m— 11/22/1994 Pardillos, et al.
-m—1/3/1995 Shomler
-m—1/3/1995 - Cohn,etal.
-m 5.388.243 2/7/1995 Gilder, etal.
--— 29/9999
--— 229/9999
Im— 99/9999

5,403,639 4/4/1995um
IIEI_425/199/5
um
um

  
  
  

Crouse et al.

Hashemi, et al.

Belsan, et al.

 

Belsan, et al.

  
Baird, et al.»5,410,697 " 4/25/1995

5,416,915  

  

5/16/1995

5/23/1995

5/30/1995

6/6/1995

- 6/20/1995

7/4/1995

. 9/12/1995

9/19/1995

10/17I1995

10/31l1995

1 1/21/1995

1 1/28/1995

1/23/1996

2/27/1996

3/5/1996

Mattson. et al.

Jachowski. et al.5,418,909m
m—
Izaa—

m—
m—
m .
In

Cook. et al.

Derby, et al

Wash, et al.

Richek, et al.

Beardsley, et al.

Ludlam, et al.

Beausoleil, et al.

Dauerer. et al.

 

  
   

 
m—

 

 
   

Yudenfn'end

Hassner. et al.

Olnowich, et al.5,495 474

5,496 576 JeongE   

Oracle Ex. 1002, pg. 103



Oracle Ex. 1002, pg. 104

‘

Inna—_—
l--———-m_
.— -__-
I- _————

' _—_—
I--—__ eumwet —
.— A75_— 8/6/1996 Shachnai,etal.-

—— Casperm —

-—————
Belsan et al. —

I
I
I - _
I-m——_ Brewer. etal-
I IE
I
I
I
I

   
  
  

  
  
  

  
  

—

- _—— » meta._

--——— cemetan.
-ma———

m__ 4/28/1998 Nakamura,‘.etal.-
m———_—
m———_—

————
_-

  

  
  
  
  

  
  
  

 1/12/1999 Raz et al.

Gillespie. et al.

l-m_— 8/3/1999_-
I-M_—
I--—-—_-
l-mw—"—
I-m———_—
IIm—————
I —————

1 _———

Oracle EX. 1002, pg. 104



Oracle Ex. 1002, pg. 105

' mm 6.065.087 _ 5/16/2000 Keaveny. etal._
IIm 6-073-218 6/6/2000 DeKoning, et al.-
Ilm—— 6'13/2000 Krishnan-etal-_
I-m__— Born. at at-

m . .

   

  
  

 

  

   8/1/2000 Ofer. etal.-

.m 6.108.684 — 8/22/2000 DeKoning. etal-
— 02000 2202-

11/14/2000 Nelson. etal._—
6.209.023 — 3/27/2001 Dimitroff, et aI._

—— 000. —
_ 1/22/2002 Arroyo; et al. —

I mm_ 202002 mm—
IIm——_ 00222.00 —

   
  

  
  
  

 

 

  
 

um 0.20.200 _ 00002002 020202.000. —

E "m r FOREIGN PATENT DOCUMENTS Publication Date . Name of Memes or Calufifims
I 1:112:15: Co“ MM-DD-YYYY Applicant o1 Clted Where Relevant

2 (:03? Number Kind Code (Ifknawn) (Numbe, 43) Document pgfifip;

mum——_—
V

Examiner Date Considered—W/IA—  , '

Oracle Ex. 1002, pg. 105



Oracle Ex. 1002, pg. 106

 
 

PTOISBIOBB (08-00)

 
  
 

 

Commerce

Patent and Trademark Office

_fl_Atty Docket Number
mm OTHER PRIOR ART - NON PATENT LITERATURE DOCUMENTS

Decision Returning Petition mailed February 28, 2005 —

_—1997

I__Maintenance and Service Guide 11/98

l__Confi uration and CLI Reference Guide 11/98 ,

In CRDe5500 SCSI RAID Controller User’s Manual CMD Technology, —lnc. . ., 1-1 to 6-25. revised November 21, 1996. 11/21/1996
DIGITAL Storage Works. H8270 Array Controller, HSOF Version 7.0
EK—HSZ70-CG. A01, Digital Equipment Corporation, Maynard,
Massachusetts

_—
I EK-HSZ270-RM. A01 CLI Reference Manual

 
  

  
  

 
 

 

  
 

 
 

 

  
  

 _—EK-HSZ70-SV. A01 . 1997-

_—User's Guide 1/98

--DP5380 Asynchronous SCSI Interface. National Semiconductororation. Arlin-ton, TX Ma 1989, . . 1-32

2/1/1995

  

 
  

  
   
  
  

 
 

 
 

Emerson, "Ancor Communications: Performance evaluation of
switched fibre channel l/O system using-FCP for SCSI" February
1995, IEEE. - -. 479-484

Fibre Channel and ATM: The Physical Layers, Jerry Quam
WESCON/94, ublished 27-29 Se-tember 1994. Paoes 648-652.

Fiber Channel storage interface for video-on-demand servers by
Anazaloni, et al. 6/15/1905

“I. Gen5 s-Series XL 5 stem Guide Revision 1.01 b Chen 6/18/1905-

I“ Graphical User Interface for MAXSTRAT GenSIGen-S Servers User’souide 1.1 ’ 6/11/1996   
  

 
  

m—_—at the national Stora-e Laborato b H er 2/26/1993

|FI'-3000 SCSI to SCSI Disk array Controller instruction Manual -Revision 2.0 b Infotrend Technolo-ies, Inc. 1995-

--m-—-__
."InfoServer150—lnstallation and Owner‘s Guide", EK—lNFSV-OM~001,

Digital Equipment Corporation, Maynard, Massachusetts 1991,
Cha-ters 1 and 2

--m lnfoServer150VXT Photo-orah. —

—

  
 

  

 

  

  
 
 
  

Infoserver 100 System Operations Guide, First Edition Digital
E-ouiment Co noration, 1990

Johnson. 0.8., at al., “The Peregrine High Performance RPC System".
Software-Practice and Ex-en'ence. 23 2 :201-221. Feb. 1993

--lfil Local-Area networks for the IBM PC b Handahl
-7.“ Misc. Reference Manual Paes. SunOS 5.09
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OTHER PRIOR ART .. NON PATENT LITERATURE DOCUMENTS '

mm New serial l/Os seed storae subs stems b Bursk

'l- Petal: Distributed Virtual Disks. Edward K. Lee and Chandramohan A.
 

  
  

Thekkath, ACM SIGPLAN Notices, Volume 31, Issue 9, September
1996, Haes 84-92. .

Pictures of internal components of the lnfoServer 150, taken from
http://bindarydinosaurs.couk/Museum/Digital/infoserver/infoserver.php
in Nov. 2004.

Raidtec FibreArray and Raidtec FlexArray UltraRAlD Systems",
Windows IT PRO Article, October 1997

SP. Joshi, "Ethernet controller chip interfaces. with variety of 16-bit
processors," electronic Design, Hayden Publishing Co., Inc., Rochelle
Part. NJ, October 14, 1982.1 . 193-200

Simplest Migration to Fibre Channel Technology" Article, Digital
Equipment Corporation, November 10, 1997. published on PR
Newswire

Systems Architectures Using Fibre Channel, Roger Cummings,
. Twelfth IEEE Symposium on Mass Storage Systems, Copyright 1993

IEEE. Paces 251-256

  
  
  

 

 

  
  

  

  

  

  
  

  
   

  
  

  

 

 

   Dot Hill’s Request to Exceed Page Limit in Motion for Summary
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FORM PTO 1449 US Department of
Commerce

Patent and Trademark Office

. Shin. Christa - her B-

__Atty Docket Number CROSS1120-13 ,
_m OTHER PRIOR ART - NON PATENT LITERATURE DOCUMENTS“
nfl——for 90/007,123 filed on 04/05/05.

lum—98966104.6-2413 4/1/2004

ll__Anzaloni, et al.

-——_

Defendant's First Supplemental Trial Exhibit List. Crossroads Systems,-
Defendant's Third Supplemental Trial Exhibit List, Crossroads -Systems, Inc. v. Pathlight Technology, Inc., C.A. No. A-OOCA—248-SS
W.D. Tex. 2001 CD-Rom .

Defendant Chaparral Network Storage, Inc.'s First Supplemental Trial 9/2/2001Exhibit List (D1 through D271) (CD-ROM Chaparral Exhibits -
ExList De .

Tex. 2001 CD-Rom .

Plaintiff‘s Revised Trial Exhibit List, Crossroads Systems, Inc. v.
Pathlight Technology, Inc., C.A. No. A-OOCA-248-SS (W.D. Tex.
2001 . CD-Rom .

Trail Transcripts, Crossroads Systems. Inc. v. Chaparral Network

Inc., v. Chaparral NetWork Storage, Inc., C.A. No. A—OOCA—217-SS

Plaintiff's Fourth Amended Trail Exhibit List, Crossroads Systems, Inc.

Stora-e, Inc., C.A. No. A-OOCA-217-SS W.D. Tex. 2001 CD-Rom . _

 
 

 

  

 
  
    

  

 
 
  
 
  
  
  

  
  

  

 
  

 

  
 
  

 

 

W.D. Tex. 2001 . CD-Rom .

v. Chaparral Network Storage, Inc, C.A. No. A—OOCA-217-SS (W.D.

TraiI'Transcripts, Crossroads Systems, Inc. v. Pathlight Technology,
Inc., C.A. No. A-OOCA-248-SS W.D. Tex. 2001 .  
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Filing Date 09/09/2003
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Group Art Unit _

 
 

 

FORM PTO 1449 US Department of
Commerce

Patent and Trademark Office 
 

 
 

 
Shin. Christa - her 3-

--l—_Aboockemumber memo-13 ,
_—

Datasheet for CrossPoint 4100 Fibre Channel to SCSI Router (Dedek-W Ex 41 ANCT117—120 CD-ROM Cha-arral Exhibits 0012 .

'. CS1 Symbios Logic— Software Interface Specification Series 3 SCSI RAID -Controller Software Release 02.xx (Engelbrecht Ex 2 (LSI 1421-1658))
CD-ROM Chaoarral Exhibits 0013 . '

Press Release- Symbios Logic to Demonstrate Strong Support for 11/13/1996

'Ifi Fibre Channel at Fall Comdex (Engelbrecht 12 (LSI 2785-86)) (CD-ROM Chaarral Exhibits 0016 . ‘

llm_——38 CD-ROM Chaoarral Exhibits 0017 .

10/17/96 (Quisenberry Ex 25 (CRDS 8196)) (CD-ROM Chaparral
Exhibits D020 .

1 CNS 182242-255 CD—ROM Cha-arral Exhibits 0021 .

———-Protocol CD-ROM Cha-arral Exhibits P214 .
67

295 CD-ROM Chaoarral Exhibits 0022 .

 

  
 

  
 

 
 

  
  

I
 
 

  
 

   

  
 

 

 

  

   
 

  
 
 

 

 

Attendees/Action Items from 4/12/96 Meeting at BTC (Lavan Ex 3 4/12/1996
CNS 182241 CD-ROM Chaarral Exhibits 0023 . .

Manual, Revision 2.1 (Lavan EX 5 (CNS 177169-191)) (CD-ROM
Chaoarral Exhibits 0025 .

9/30/1996

0027 b O'Dell. .

-II- ESS/FPG Organization (Lavan Ex 8 (CNS 178639-652» (CD-ROM 12/6/1996Cha-arral Exhibits 0028 . ,

Cha-arral Exhibits 0029 .

I. c75 Bill of Material (Lavan Ex 14 (CNS 177211-214» (CD-ROM Chaparral 7/24/1997‘ Exhibits 0034 .

u as AEC-. 4412B, AEc-7412/l32 External RAID Controller Hardware OEM 6/27/1997
 

 

Brooklyn Hardware Engineering Requirements Documents. Revision 5/26/1996
1.4 (Lavan Ex 4 (CNS 178188-211» (CD-ROM Chaparral Exhibits
0024 b Pecone.

Coronado Hardware Engineering Requirements Document. Revision

II. Adaptec MCS ESS Presents: Intelligent External l/O Raid Controllers 2/6/1996

Manual. Revision 2.0 (Lavan Ex 15 (CNS 177082-123» (CD-ROM

Brooklyn Single-Ended SCSI RAID Bridge Controller Hardware OEM 3/21/1996

0.0 (Lavan Ex 7 (CNS 176917-932» (CD-ROM Chaparral Exhibits

"Bridge" Strategy (Lavan Ex 9 (CNS 178606—638». (CD-ROM

I. c74 AEC-7313 Fibre Channel Daughter Board (for Brooklyn) Engineering 2/27/1997

Cha-arral Exhibits 0035 . 
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Shin. Christa her B-

m_-— Asoockemumber caossmo-is
 OTHER PRIOR ART - NDN PATENT LITERATURE DOCUMENTS m

' 077 Coronado ll. AEC-7312A Fibre Channel Daughter (for Brooklyn) 7/18/1997

1% Hardware Specification, Revision 1.2 (Lavan Ex 16 (CNS 177192-anal Exhibits 0036 b Tom Yano.

II 078 AEC-44128, AEC7412/BB External RAID Controller Hardware OEM ' 8I25/1997 .
8/15/1997

Brooklyn Main Board (AES-0302) MES Schedule (Lavan Ex l9 (CNS 2/11/1997
177759-763 CDaROii/l Cha-arral Exhibits D039 .

News Release-Adaptec Adds Fibre Channel Option to its External 5/6/1997

I. RAID Controller Family (Lavan Ex 20 (CNS 182932—934))'(CD—ROM -
‘I.“ AEC-4412B/741ZB User's Guide, Rev. A (Lavan Ex 21) (CD-ROM - 6/19/1905Cha-arral Exhibits D041 .

. I.“ Data Book— AlC—7895 PCI Bus Master Single Chip SCSI Host AdapterDavies Ex 1 CNS 182944-64 CD-ROM Chaoarral Exhibits 0046 .

I-Data Book— AlC-1160 Fibre Channel Host Adapter ASIC (Davies Ex 2CNS 181800-825 CD-ROM Chaarral Exhibits D047 .

- ca5 Viking RAID Software (Davies Ex 3 (CNS 180969-181026))(CD-ROMChaoarral Exhibits D048 .

018 CD-ROM Chaarral Exhibits 0049

087 C++ SourceCode for the SCSI Command Handler (Davies Ex 5 (CNS 8/8/1996
179136-168 CD-ROM Cha-arral Exhibits 0050 .

C88 Header File Data Structure (Davies Ex 6 (CNS 179997-180008» (CD- 1/2/1997
ROM Cha-arral Exhibits 0051 . '

689 SCSI Command Handler (Davies Ex 7 (CNS 179676-719» (CD-ROM ' 1/2/1997
Chaarral Exhibits D052 . '

  
 
 

 

 
  

 

 
 Memo Dated 8/15/97 to AEC-7312A Evaluation Unit Customers re:

8001 Release Notes (Lavan Ex 18 (CNS 182878-879» (CD-ROM  
  

   

  
 

 

.-gIIIII-IIII  Emails Dated 1/13-3/31/97 from P. Collins to M0 re: Status Reports
CD-ROM Chaarral Exhibits 0055 .

w Hardware Schematics for the Fibre Channel Daughtercard CoronadoKalwitz Ex 4 CNS 181639—648 CD-ROM Chaarral Exhibits 0056 .

AdapteC Schematics re AAC-340 (Kalwitz Ex 14 CNS 177215-251 ))
CD-ROM Chaarral Exhibits D057 .

 
 

 
Bridge Product Line Review (Manzanares Ex 3 (CNS 177307-336»
CD-ROM Cha-arral Exhibits 0058 .

cgs AEC Bridge Series Products-Adaptec External Controller RAID 10/28/1997
Products Pre-Release Draft, v.6 (Manzanares Ex 4 (CNS 174632-
653 . CD-ROM Chaarral Exhibits 0059 .
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n— Atty Docket Number CROSS'I120-13
_m OTHER PRIOR ART — NON PATENT LITERATURE DOCUMENTS“tnltlals

A, Dunnin- Ex 14 HP 489 CD—ROM Chaoarral Exhibits DO78 .

C98 Distribution Agreement Between Hewlett-Packard and Crossroads -'I- Ex 15 HP 326-33 CDr-ROll/i Chaarral Exhibits 0079 .

 
 

  

I CID-ROM Chaarral Exhibits 0084 .

- C100 X3T10 994D - (Draft) Information Technology: SCSI-3 ArchitectureModel. Rev. 1.8 PTI 165977 CD-ROIVI Chaarral Exhibits D087 .

C101 X3T10 Project 10470: Information Technology- SCSI-3 Controller 9/3/1996
Commands (800), Rev, 60 (PTI 166400-546) (CD-ROM Chaparral '
Exhibits 0088 .

I. c102 X3T10 9950- (Draft) SCSI-3 Primary Commands, Rev. 11 11/13/1996

  

 
 

 

  
 

 

(Wanamaker Ex 5‘(PTI 166050-229» (CI-ROM Chaparral Exhibits

' I.“ VBAR Volume Backup and Restore (CRDS 12200-202) (CD-ROM _Chaarral Exhibits D099 .

. C104 Preliminary Product Literature for Infinity Commstor's Fibre Channel 8/19/1996 -
to SCSI Protocol Bridge (Smith Ex 11; Quisenberry Ex 31 (SPLO '428-
30 CID-ROM Cha-arral Exhibits D143 .

C105 Letter dated 7/12/96 from J. Boykin to B. Smith re: Purchase Order for 7/12/1996
Evaluation Units from Crossroads (Smith Ex 24) CRDS 8556-57) (CD-
'ROIIII Chaarral Exhibits D144 . '

I'm—Hulse Ex 9 CRDS 16129-130 CD-ROM Cha-arral Exhibits D145 .

C107 CrossPoint 4400 Fibre Channel to SCSI Router Preliminary Datasheet 11/1/1996

(Bardach Ex. 9. Quisenberry Ex 33 (CRDS 25606—607» (CD-ROM '
Chaarral Exhibits D153 .

. C108 Fax Dated 07/22/96 from L. Petti to B. Smith re: Purchase Order from

Data General for FCZS Fibre to Channel SCSI Protocol Bridge Model

11 (Smith Ex 25; Quisenberry Ex 23; Bardach Ex 11 (CRDS 8552—55{
8558 CD-ROM Chaarral Exhibits D155 .
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Commissioner for Patents ,l hereby certify that this correspondence is being deposited with
, the U.S. Postal Service as First Class Mail in an envelope

PO. Box 1450 addressed to: Commissionerfor Patents, P.O. Box 1450,
Alexandria. VA 22313 on October 28, 2005.

Alexandria, VA 22313-1450 I g I ‘
. Janice Pampell

Dear Sir:

 
Crossroads Systems, Inc., the owner of one hundred percent (100%) interest in the

instant application, as evidenced by the Assignment Recorded on December 31, 1997 on

Reel/Frame: 8929/0290 hereby disclaims, except as provided below, the terminal part of the

statutory term of any patent granted on the instant application, which would extend beyond the

expiration date of the full statutory term defined in 35 U.S.C. § 154 to 156 and 173 of US.

Patent Nos. 5,941,972, 6,421,753, 6,425,036, 6,425,035, 6,789,152, 6,738,854, and 6,763,419.

The owner hereby agrees that any patent so granted on the instant application shall be

enforceable only for and during such period that it and the prior patent are commonly owned.

This agreement runs with any patent granted on the instant application and is binding upon the

grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any

patent granted on the instant application that would extend to the expiration date of the full

statutory term as defined in 35 U.S.C. § 154 to 156 and 173 of the prior patent, as presently

shortened by any terminal disclaimer, in the event that it later: expires for failure to pay a
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maintenance fee, is held unenforceable, is found invalid by a court of competent jurisdiction, is

statutorily disclaimed in whole or terminally disclaimed under 37 C.F.R. 1.321, has all claims

canceled by a reexamination certificate, is reissued, or is in any manner terminated prior to the

expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check box 1, 2, 3, or 4 as appropriate.

1. I] For submission on behalf of an organization (e.g., corporation, partnership,
university, government agency, etc.), the undersigned is empowered to act on
behalf of the organization. .

I hereby declare that all statements made herein of my own knowledge are true and that

,all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code and that such willful false statements may jeopardize the validity of the application or any

patent issued thereon.
*

Statement under 37 C.R.F. 3.73(b) is required if terminal disclaimer is signed by the
assignee (owner). Form PTO/SB/96 may be used for making this certification. See
MPEP § 324.

2. [Z The undersigned is an attorney or agent of record.

3. D Terminal disclaimer fee under 37 C.F.R. 1.20(d) included.

4. The Commissioner is hereby authorized to deduct any deficiencies or credit any
overpayments regarding this application from deposit account 50-3183 of Sprinkle
IP Law Group.

 
mils/of

Steven Sprinkle Dated
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Pleaseforward to Group Art Unit é / f} ' '

Amended Compact Discs

EXAMINER NOTE: THIS PAPER IS AN INTERNAL WORKSHEET ONLY. DO NOT ENCLOSE

WITH ANY COMMUNICATION TO THE APPLICANT. ITS PURPOSE IS ONLY THAT OF AN

AID IN HIGHLIGHTING A PARTICULAR PROBLEM IN A COMPACT DISCu

THE ATTACHED CD (COPY 1) HAS BEEN REVIEWED BY OIPE FOR

COMPLIANCE WITH 37 CFR1.52(E). Please match this CD with

the application listed below.

Date:

Serial No./Control No.

Reviewed By:
 

D The compact discs are readable and acceptable.

|:I Copy land Copy 2 of the compact discs are not’the same.

[:I The compact discs are unreadable,

E] The files on the compact discs are not in ASCII.

D The compact discs contain" at least one virus.

‘OtherNOT/Wo?fl 3am HAzriac 45L VG!)
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Alumndxifl. demu 22313-1450wwwuspLuguv

10/658, 163 09/09/2003 Geoffrey By Hoese CROSS] 120-13
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2000 UniverSIty Avenue 2
E. Palo Alto, CA 94303-2248

Date Mailed: 08/12/2005

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/28/2005 . The Power of Attorney in this application is not
accepted forthe reason(s) listed below:

a The Power of Attorney is from an assignee and the Certificate required by 37 CFR 3.73(b) has not been
received.

 

PTOSS (703) 305-0677
OFFICE COPY
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

REPLY TO OFFICE ACTION DATED 01/27/2005 Atty- Docket N0-
CROSS1120-13

Applicant
Geoffre B. Hoese‘

Application Number
10/658,163
Title

Storage Router and Method for Providing Virtual
Local Stora - e

Group Art Unit
2182

Confirmation Number: '

5675 7

Date Filed

09/09/2003

Examiner

Shin, Christo her B.

Certificate of Mailin Under 37 C.F.R. 1.10

Commissioner for Patents - I hereby certify that this correspondence is being deposited with
V the United States Postal Service as Express Mail to Addressee

P'O' Box 1450 (Label No. EV704312847US) addressed to Commissioner for

Alexandria, VA 22313_1450 . Patents, P.O. BOX 1450, AIeXandI‘Ia, VA 22312-1450 on
2’2 Q 125’ .

_ S I241! Zv/gzapflefl
Dear Sir: ' Signature 1

Julie H. Blackard
Printed Name

 
In response to the Official Action mailed January 27, 2005, Applicant respectfully

requests the Examiner reconsider the rejections of the Claims in view of the this reply.
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IN THE ABSTRACT:

Please amend the abstract as follows:

A storage router (-56-) and storage network (-59) provide virtual local storage on remote

SGSl storage devices (69762764) to Fiber Channel devices. A plurality of Fiber Channel

devices, such as workstations (~58), are connected to a Fiber Channel transport medium (52),

and a plurality of SCSI-storage devices (607627649 are connected to a SCSI—bus second Fibre

Channel transport medium (54). The storage router 656) interfaces betvi1een the Fiber Channel

transport media medium—(5%) and—the—SCSl-bus—transpeFt—meeiunq—Qéfi. The storage router (-569

maps between the workstations (-58) and the 898+ storage devices (6976-27649 and implements

access controls for storage space on the SCSI-storage devices (69—62—64)— The storage router

) j (-563 then allows access from the workstations (58-) to the SCSI-storage devices {69-62—644

using native low level, block protocol in accordance with the mapping and the access controls.
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IN THE CLAIMS:

, Please amend the claims as follows. The claims are in the format as required by 35

C.F.R. § 1.121.

1-14 Cancelled

1'5. (Previousiy‘Presented) A storage router for providing virtual local storage on

remote storage devices to a device, comprising: ' i

a buffer providing memory work space for the storage router;

a first Fibre Channel controller operable to connect to and interface with a first Fibre .
- Channel transport medium; - ' i

a second Fibre Channel controller operable to connect to and interface with a second
Fibre Channel transport medium; and . . -

_ a supervisor unit coupled to the first and second Fibre Channel controllers and the

buffer, the supervisor unit operable:

to maintain a configuration for remote storage devices connected to the second

' Fibre Channel transport medium that maps between the device and the remote storage devices
and that implements access controls for storage space on the remote storage devices; and

V . to process dataIn the buffer to interface between the first Fibre Channel
centrolier and the second Fibre Channel controller to allow access from Fibre Channel initiator

‘ devices to. the remote storage devices using native low level, block protocolIn accordance with . ‘
the configuration.

16. (Previously Presented) The storage router of claim 15, wherein the configuration

maintained by the supervisor unit indudes an allocation of._ subsets of storage space to ‘
associated Fibre Channel devices, wherein each subset'IS only accessible by the associated-
Fibre Channel device. ‘

17. (Previously Presented) The storage router of claim 16, wherein. the Fibre
' ZChannel devices comprise workstations; I |
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18. (Previously Presented) The storage router of claim 16, wherein the remote

storage devices comprise hard disk drives.

19. (Previously Presented) The storage router of claim 15, wherein each of the first

Fibre Channel controller comprises: , g

a Fibre Channel (FC) protocol unit operable to conneCt to the Fibre Channel transport

medium; V

V a first-in-firSt-out queue coupled to the Fibre Channel protocol unit; and

a direct memory access (DMA) interface coupled to the first-in-first—out queue and to the

buffer.

20. (Previously Presented) A storage network, comprising:

a first Fibre Channel transport medium; ‘

a second Fibre Channel transport medium;

a plurality of workstations connected to the first Fibre Channel transport medium;

I a pluralityof storagedevices connected to the second Fibre Channel transport medium;
_ and .‘

a storage router interfacing between the first Fibre Channel transport medium and the
second Fibre Channel transport medium, the storage router providing'virtual local storage on

the storage devices to the workstations and operable:-

to map between the workstations and the storage devices;

to implement access controls for storage space on the storage devices; and

to allow access frOm the workstatibns to the storage devices using native low

level, block protocol in accordance with the mapping'and access controls

"21. (Previously Presented) The storage network of claim 20, wherein the access

controls include an allocation of sUbsets ofstorage space to associated workstations, wherein
each subsetIs only accessible by the associated Workstation.

22. (Previously Presented) The storage network of claim 20, wherein the storage
devices comprise hard disk drives. '
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23. (Previously Presented) The storage network of claim 20, wherein the storage

router comprises:

a buffer providing memory work space for the storage router; ,

a first Fibre Channelcontroller operable to connect to and interface with the first Fibre

Channel transport medium, the first Fibre Channel controller further operable to pull outgoing

data from the buffer and to place incoming data into the buffer;

a second Fibre Channel controller operable to connect to and interface with the second 1

Fibre Channel transport medium, the second Fibre Channel controller further operable to pull

outgoing data fromthe buffer and to place incoming data into the buffer; and .
a supervisor unit coupled to the first and second Fibre Channel controllers and the

buffer, the supervisor unit operable:

to maintain a configuration for the storage devices that maps between

workstations and storage devices and that implements the access controls for storage space on

the storage devices; and . y

_ to process data in the buffer to interface between the first Fibre Channel

controller and the second Fibre Channel controller to allow access from workstations to storage
devicesIn accordance with the configuration.

24. , (PreviouslyPresented) A method for providing virtual local 'storage on remote -

I storage devices to Fibre Channel devices, comprising:
interfacing with a first Fibre Channel transport medium;

interfacingwith a second Fibre Channel transport medium; "

maintaining a configuration for remote storage devices connected to the second Fibre

Channel transport medium that maps between Fibre Channel devices and the remote storage
V .devices and that implementsaccess controls for storage space on the remote storage devices; .—

and ' 1 ‘ I V ' V I I

allowing access from Fibre Channel, initiator devicesto the remote storage devices using

7' native low level, block protocol in accordance with the configuration.

25. (Previously Presented) The method of claim 24, Wherein maintaining the

configuration includes allocating subsets of storage space to associated Fibre Channel devices,
wherein each subsetIs only accessible by the assoéiated Fibre Channel device.
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26. (Previously Presented) The method of claim 25, wherein the Fibre Channel

devices comprise workstations.

27. ' (Previously Presented) The method of claim 25, wherein the remote storage

devices comprise hard disk drives.

28. (Previously Presented) An apparatus for providing virtual local storage on a

remote storage device to a device operating according to a Fibre Channel protocol, comprising:

a first controller operable to connect to and interface with a first transport medium,

wherein the first transport medium is operable according to the Fibre Channel protocol;

a second controller operable to connect to and interface with a second transport

medium, wherein the second transport medium is operable according to’the Fibre Channel

protocol; and h

a supervisor unit coupled to the first controller and the second controller, the supervisor

unit operable to control access from the device connected to the first transport medium to the 7

remote storage device connected to~ the second transport medium using native low level, block

protocols according-to a map between the device and the remote storage device.

29. (Previously Presented) The apparatus of Claim 28, wherein the supervisor unit is
‘ further operable to maintain a configuration wherein the configuration includes the map

between the device and the-remote storage device, and further wherein the map includes virtual-

‘ “LUNs that provide a representation of the storage device. ' ' I

36. I (Previously Presented) The apparatus of Claim 29, wherein the map only I

exposes the device to'LUNs that the device may access.

31. (Previously Presented) The‘apparatus of Claim 28, wherein the supervisor unit is. ‘

further operable to maintain a configuration including the map, wherein the map provides a
' mapping from a host device ID to a virtual LUN representation of the remote storage device to a

physical LUN of the remote storage device. ‘ I -
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32. (Previously Presented) The apparatus of Claim 28, wherein the remote storage

device further comprises storage space partitioned into virtuallocal storage for the device

connected to the first transport medium.

33. (Previously Presented) The apparatus of Claim 32, wherein the supervisor unit is

further operable to prevent the device from accessing any storage on the remote storage

device that is not part of a virtual local storage partition assigned to the device

34. (Previously Presented) The apparatus of Claim 28, wherein the first controller

and the second controller further comprise a single controller.

35. (Previously Presented) A system-for providing virtual local storage on remote

storage devices, comprising:

a first controller operable to connect to and interface with a first transport medium

operable according to a Fibre Channel protocol;

a second controller operable to connect to and interface with a second transport

- medium-operable according to the Fibre Channel protocol;

at least one device connected to the first transport medium;

at-Ieast one storage device connected to the second transport medium; and ‘

an access control device coupled to the first controller and the second controller, the
access control device operableto: I l ‘ _

| map between the at least one. device and a storage'Space on the at least one
storage device; and ' I I I' -

control access from the at least one device to the at least one storage device,

using native low level, block protocol in accordance with the map.

_ 36. (Previously Presented) The system of Claim;35, wherein the access control device

is further operable to maintain a configuration wherein the configuration includes the map

between the at least one device. and the at least one ‘storage device, and further wherein the

map includes virtual LU‘Ns that provide a representation of the at least one storage device.
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37. (Previously Presented) The system of Claim 36, wherein the map only exposes the

at least one device to LUNs that the at least one device may access.

38. (Previously Presented) The system of Claim 35, wherein the access control device

is further‘operable to maintain a configuration including the map, wherein the map provides a

mapping from a host device ID to a virtual LUN representation of the at least‘one storage

. device to-a physical LUN of the at least one storage device.

. 39. (Previously Presented) The system of Claim 35, wherein the at least one storage

device further comprises storage space partitioned into virtual local storage forthe at least one
device. '

40. (Previously Presented) The system of Claim 39, wherein the access control unit is

further operable to prevent at least one device from accessing any storage on the at least one

storage device that is not part of a virtual local storage partitionassigned to the at least one
device.

41. (Previously Presented) The system of Claim 35, wherein the first. controller and the

second controller further comprise a single controller.‘

42. (Previously Presented) A method for providing virtual local storage on remote
storage devices, comprising. _

_ mapping between a device connected to a first transport medium and a storage device
connected to a second transport medium, wherein the first transport medium and the second

transport medium operate aCcOrding to a Fibre Channel protocol; ‘ ~

0 implementing access controls for storage space on the storage deVice; and
alloWing access from the deviCe connected to the first transport medium to the storage .

' device using native low level, block protocols. ‘

'43. (Previously'PreSented) The method of Claim 42, further comprising maintaining a

configuration wherein the configuration. includes a map. between the device and the one storage -
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device, and further wherein the map includes virtual LUNs that provide a representation of the

storage device.

44. (Previously Presented) The method of Claim 43, wherein the map only exposes the I

device to LUNs that the device may access.

45; (Previously Presented) The method of Claim 42, further comprising maintaining a

configuration including a map from a host device ID to a virtual LUN representation of the

storage device to a physical LUN of the storage device.

46. (Previously Presented) The method of Claim 42, further comprising partitioning
storage space on the storage device into virtual local storage for the device. V

47. (Previously Presented) The method of Claim 46, further comprising preventing the

device from accessing any storage on the storage device that is not part of a virtual local

storage partition assigned to the device.

48. (Previously Presented). A system for providing virtual local storage, comprising: ,

a host device; ’ " ‘ V ‘ - . ’ \ V I _
a storage device remote from the host device, wherein the storage device has a storage

space; 7 I I ~ , , .
i a first controller;

_a second controller

a first transport medium operable according to a Fibre Channel protocol, wherein the
first transport medium connects the host device to the first controller; ‘

‘ a second transport medium operable according to the Fibre Channel protocol, wherein '
the second transport medium connects the second controller to the storage device;

a supervisor unit coupled to. the first controller and the second controller, the supervisor
unit operable to:

maintain a configuration that maps between thehost device and at least a

- portion of the storage space on the storage device; and I
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implement access controls according to the configuration for the storage space

on the storage device using native low level, block protocol.

49. (Previously Presented) The system of Claim 48, wherein the supervisor unit is

further operable to:

maintain a configuration that maps from the host device to a virtual representation of at

least a portion of the storage space on the storage device to the storage device; and

allow the host device to access only that portion of the storage space that is contained

in the map. V ' ‘

50. (Previously Presented) The system of Claim 49, wherein the configuration .

comprises a map from a host device ID to a virtual LUN representation of the storage device to

1a physical LUN of-the storage device.

51. (Previously Presented) The system of Claim 48, wherein the storage device

further comprises storage space partitioned into virtuallocal storage for the host device. . .

52. (Previously Presented) The system of Claim‘51, wherein the supervisor unit is

further operable to prevent the host device from accessing any storage on the storage device

that is not part of a Virtual local storage partition assigned to the host device.

53. (Previously Presented) The apparatus of Claim 48, wherein the first controller ’

and the second controller further comprise a single controller.
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REMARKS

The Examiner requested that the Applicants clarify several terms in the claims and point

out support for a system with two Fibre Channel'transport media. Applicants appreciate the

Examiner’s efforts to expedite prosecution and address the Examiner’s request for particular

definitions and showings of supportin the remarks provided below.

I. Objections to Drawings

» The drawings stand objected to as failing to comply with 37 C.F.R. § 1.83(a) as not

showing every feature of the invention specified in the claims because they do not show the

claimed limitation regarding the first and second media being a Fibre Channel protocol type.
Applicants note, however, that such a drawing is only required “where necessary for the '

understanding of the subject matter sought to be patented." As discussed in more ,detail below,

the Specification discloses an implementation in which the initiator is a Fibre Channel initiator,

the target is a Fibre Channel target. See Specification at page 15, lines 12-17. Specifically, the
Specification'states that the “storage router has various modes of operation that are possible

between FC and SCSI target and initiator combinations. These modes are: FC Initiator to SCSI
Target; SCSI Initiator to FC Target; SCSI Initiator to SCSI Target; and FC Initiator to FC '

Target.“ Id. (emphasis added). The figures provided in the invention, along with the

specification, provide additional information relating to the invention in detail necessary to
support this FC initiator to FC target embodiment. One of skill in the art would not reqUire an'

additional drawing to understand that a workstation (or other initiator) can be connected to‘the
storage router via‘Fibre Channeland a storage device (or other target) can be connected to the

. . Storage router via Fibre Channel. Therefore, Applicants submit that such an drawing showing a

storage router connected to two Fibre Channel transport mediums"Is not necessary foran

understanding of the invention~and not required under 37 C FR § 1. 83(a). Accordingly, ~
withdrawal of this rejection is respectfully requested.

_l_|. Objection toSpecification
The Examiner also objected to the Abstract and‘theSpecification. Applicants have '_

amended the Abstract to describe that the tvvo transport media are Fibre Channel. _
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Furthermore, the Specification specifically discloses a Fibre Channel lnitiator-to-Fibre Channel

target mode at page 15, lines 12-17: ’

The storage router. has various modes of operation that are
possible between FC and SCSI target and initiator combinations.
These modes are: FC Initiator to SCSI Target; SCSI Initiator to FC

Target; SCSI Initiator to SCSI Target; and FC Initiator to FC
Target.- (Emphasis Added).

Thus, the Specification specifically recites that one embodiment of the invention is a FC

initiator device and a PC target storage device. This PC initiator to FC storage device

embodiment is entirely consistent with the recitations in claims 15-53.

In fact, the Specification goes further and discloses two additional particular

embodiment of the Fibre Channel lnitiator-to-Fibre Channel target mode at page 15, lines 17-

25: '

- The first two modes Can be supported concurrently in a single
storage router device are discussed briefly below. The third mode

can involve two storage router devices back to back and can serve
primarily as a device to extend the physical distance beyond that

'possible via a direct SCSI connection. The last [FC Initiator to FC
Target] mode gag be used to carry FC protocols encapsulated
on other transmission technologies (e.9. ATM, SONE'l), or to

act as a bridge between two FC loops (e.g. as a two port
fabric). (Emphasis Added).

This description clearly shows that the last mode (the FC initiator to FC target mode -
' where both the transport medium to which a host'Is connected and the transport medium to

which the storage deviceIs connected is a Fibre Channel transport medium) can done in a
~ variety of ways, including the examples recited where (1 -) the FC protocols are carried on other

transmission technologies and (2) the storage router acts as a bridge between two FC loops.

The Specification therefore disclosesan invention that includes a PC initiator to FC target
embodiment, along with two distinct examples of that embodiment Therefore Applicants
respectfully request withdrawal of this objection.

Ill. Claim Term Definitions

The Examiner also reqUested the Applicant provide definitions for several claim terms.
As the Examiner is aware, the claims in US Patent No. 5, 941, 972 have been interpreted by
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the US. Federal District Court in the case Crossroads v. Chaparral Network Storage, Inc.,

Western District of Texas, Civil Action No.-A-00-CA-217-SS and Crossroads Systems (Texas),
Inc., v. Path/ight Technology, Inc., Western District of Texas, Civil Action No. A-OOCA-248—JN

(collectively, the "Chaparral Litigation"). In that case, the Federal District Court issued a Joint

Markman Order (the “Markman Order") interpreting the terms “native, low level block protocol"
and “map”. Applicant will rely on both the Specification and thisMarkman Order in response to

the Examiner‘s request to define these terms.

' A. Native Low Level Block Protocol (“NLLBP”)

The term “native low level block protocol” (or “NLLBP”) is a protocol that enables

computers to exchange information that does not involve the overhead of high level protocols

and file systems typically required by network servers. This definition is supported in the

Specification and prior litigation interpreting this claim term.

According to the invention, the» host computers connected to the first transport medium

are allowed to access the remote storage devices using a NLLBP. In systems prior to the

present invention, when making a request to storage through a network-server'to allow access

between workstations and remote storage devices, a workstation typically had to translate the

' requests from its file system protocols to higher level network‘protocols in order to

communicate with the netWorkserver, and the network server would then translate them into
low level requests to the storage device(s). In contrast, as described in the Specification,
allowing a host to access storage devices using a NLLBP provides a mechanism by which.

communication betWeen the host and the storage devices can be accomplished faster because
there-isno need to translate from a network protocol to a NLLBP. See' Specification, page 2,

. line 17-page 3, line 13; page 7, line 17-26 (distinguishing an NLLBP from higher-level protocols '
by contrasting the present invention (alloWing access using NLLBP) to prior art solutions (Which

‘ allowed access using network protocols requiring translation to NLLBP)). Thus, the ' ‘

Specification points out that a native low level block protocolIs one that does not involve the

overhead of high level protocols used by network servers. I H

Furthermore, in the Chaparral Litigation the Federal District Court issued its Markman

Order defining the term “NLLBP” as follows:‘‘a set of rules or standards that enable computers

'to exchange information and do not involve the overhead of high level protocols and file

systems typically required by network servers.” A copy of the Markman Order is attached
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hereto as Exhibit A. This construction and the validity of the ‘972 Patent was upheld by

the Federal Circuit. A copy of the Federal Circuit decision affirming the decision of the lower

court is attached hereto as Exhibit B. Thus, based on both the Specification and the Markman

Order, an NLLBP is a protocol that enables computers to exchange of information without the

overhead of high-level protocols and file systems'typically required by network servers.

‘ B. Mapping

A The term “mapping" means to create a path from a host device on one side of the _

sterage router to a device on the other side of the router where a map contains a representation I
of the devices on each side of the storage router, so that when a device on one side of the

storage router wants to communicate} to a device on the other side of the storage router, the
storage router can connect the devices. This definition is supported by the Specification and.

prior litigation interpreting this claim term.

Mapping between devices connected to the first transport medium and storage devices

in the present application refers to a mapping between the workstations/host computers and

storage devices such that a particular workstation/host computer on the first transport medium.

is associated with a storage device, storage devices or portion thereof on the second transport

medium. As’disc‘ussed in the Specification, the mapping provides a correlation between ,

devices on the first data transport medium and the storage devices through one or more steps,

and can, for example, be implementing through the use of mapping tables See, Specificationy
- page 4, lines 15-21; page 4, line 28——page 5, line 6; page 9, lines 7-8, page 10, lines 4-7 and

page 22, lines 8-11. Thus, the Specification points out that mapping provides a correlation

between a host device and a storage device so as to create a path the storage router can use
a to connect the host device to the storage device

Additionally, the Federal District CourtIn the Chaparral Litigation defined the term“map”
, in it's Markman Order as folloWs: “to createa path from a device on one side of the storage

router to a device on the other side of the router, i.e., from a Fibre Channel device to a SCSI' ‘

device (or vice-versa).. A map contains a representation of deviceson each side of the storage}
router, so that when a device on one side-of the storage router wants to communicate to a
device onthe other side of the storage router, the storage router can connect the devices."
See, Markman Order,_Exhibit A, page 12. Thus, the mapping of thepres'ent invention
associates a representation of the host d‘evice(s) onthe first transport medium with a
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representation of the storage devices on the second transport medium to create a path

between the hosts and the remote storage devices (0r portion(s) thereof).

C. Support for Fibre Channel-to-Fibre Channel Implementation

As discussed above, the Specification discloses a Fibre Channel initiator—to-Fibre

Channel target mode. See, Specification, page 15, lines 12-25.

The storage router has various modes of operation that are
possible between FC andSCSl target and initiator combinations.
,These modes are: FC initiator to SCSI Target; SCSI Initiator to FC'
Target; SCSI Initiator to SCSI Target; and FC Initiator to FC
Target. (Emphasis Added). The first two modes can be supported
concurrently in a single storage router device are discussed briefly
below. The third mode can involve two storage router devices back
to back and can serve primarily as a device to extend the physical
distance beyond that possible via a direct SCSI connection. The
last [FC Initiator to FC Target] mode m be used to carry FC
protocols encapsulated on other transmission technologies
(e.g. ATM, SONE'I), or to act as a bridgebetween two FC loops
(e.g. as a two port fabric). (Emphasis Added).

Thus, the Specification specifically recites that one embodiment of the invention is a FC

initiator device and a FC target storage device. This FC initiator to FC storage device l

' , embodiment is entirely consistent with the recitations in claims 15-53.

W. Rejections Under 35 U.S.C. §112 .

The Examiner rejected Claim 15-53 under 35 U.S’.C. '§112, first paragraph; becausethe~

I Examiner asserts that i) the best mode contemplated by the inventor has not been disclosed 7

_ and ii) the disclosure does not meet the enablement requirement. The basis for these
V rejectiOns asserted by the ExaminerIS that the‘“disclosure does not clearly disclose any details

of the present claims regarding the first and sec'Ond media being both Fibre Channel transport .
asa w.ho|e” , ‘

I As previously discussed, Applicants respectfully submit that an implementation having
both a first Fibre Channel transport and a second Fibre Channel transport'iSdisclosed at page

' 15; lines 12-I2'5,‘as discussed above. This FC initiator to FC target mode represents one
embodiment of the invention generally described in the remainder ofthe Specification'and the ‘
Drawings. In addition, the Applicants went further and discussed two additional example

implementations of this FC initiator to FC target mode embodiment: in one example _
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implementation, the Fibre Channel protocols can be encapsulated on other transmission

technologies (e.g., ATM, SONET); in the other example implementation, the storage router acts

as a bridge between two Fibre Channel loops (Le, a first fibre channel transport medium and a

second fibre channel transport medium). Contrary to the Examiner's assertion, Applicants

respectfully submit that there is no evidence that the inventors concealed the best mode of

connecting fibre channel transport media.

The Specification further provides support for implementing the configuration, mapping

and access controls for Fibre Channel devices so as to. enable one of ordinary skill in the art to
practice the FC initiatbr to FC storage device embodimentof the invention. As one example,

the Specification discusses the particulars of Fibre Channel devices, specifically stating:

Fibre Channel devices within a fabric are addressed by a ‘unique
port identifier. This identifier is assigned to a port during certain
well—defined states of the FC protocol. Individual ports are .
allowed to arbitrate for a known, user defined address. If such an

address is not provided. or if arbitration for a-particular‘user
address fails, the port is assigned a unique address by the FC
protocol. This address is generally not guaranteed to be unique

. between instances. Various scenariosexi'st where the AL-PA of a

device will change, either after power cycle or loop
reconfiguration.

The FC protocol also provides a logical unit address field within -
command structuresto provide-addressing to devices internal to

a port._The FCP CM_D payload specifies an eight byte LUN field.
, Subsequent identification of the exchange between devices is

. provided by the FQXID (Fully Qualified Exchange ID). See,
Specification, page 19, lines 9-25. .

Thus, the Applicants described these addressing conventionsin a manner that would enable
one of ordinary skill intthe art to implement them for Fibre Channeldevices. ‘

7‘ As‘ another example relating to mapping, the SpecifiCation states that “mapping can be
- implemented through the use of mapping table or other mapping'techniques." See, ’

Specification,vpage 9,lines 7-8: page 10, lines 4-7. ' Based on the disclosed Fibre Channel V .

addressing techniques, one Of ordinary skill in the art would-understand how to implement a
tablethat maps Fibre Channel initiators'to Fibre Channel storage devices or portions thereof. ‘

|n_yet another example, the Specification provides that access controls limit a computers
access‘to specified .storage devices or'portions thereof. See, Specification, page 10, lines 20—, '
24. Thestorag'e router can use tables to map, for each initiator, What storage~ access is
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available and what partition is being addressed by a particular request. See, Specification page

22, lines 8—1 1. Based on the Fibre Channel addressing scheme, those in the art‘would

understand how to use tables to map Fibre Channel initiators to Fibre Channel targets to control

access by the Fibre Channel targets to assigned storage devices or portions thereof. Thus, in

the Fibre Channel Initiator-to-Fibre Channel target embodiment, one of ordinary skill in the art

would understand how to provide tables that mapa representation of a Fibre Channel initiator,
device to a representation of a Fibre Channel target device and~ that cause requests from
'partiCUIar Fibre Channel Initiators to be directed (or not allowed to be directed) to particular
storage. ‘

The present application thus discloSes i).a Fibre Channel initiator-to4Fibre Channel

target mode of operation, ii) mapping achieved through, for example, tables and iii) access

controls are implemented through mapping in an enabling manner. There is simply no

evidence that the inventors concealed some better way of practicing the present invention.

Based on the Specification, one of ordinary skill in the art would understand how to provide

tables that map FibreChannel initiator devices to a Fibre Channel target devices and that

cause certain requests from a Fibre Channel Initiator to be directed to permitted storage, thus

allowing theiuse of NLLBP‘from the Fibre Channel Initiator to the storage router and from the
storage router to the Fibre Channel target. Applicants therefore respectively request withdrawal

of .the Claim rejections.

. V. Double Patenting Rejections

Claims 15-53 stand rejected under the judicially created doctrine of obviousness-type'

double patenting as being unpatentable over claims 1— 14 of U.8. Patent No 5,941, 972.
Applicants are including with this reply a timelyIfiled terminal disclaimerIn compliance with 37

CPR. § 1.321(c). US. Patent No. 5,941,972 and the current Application are commonly

. owned. Accordingly, withdrawal of this rejection is respectfully requested.

. Claims 15-53 standrejected under the judicially created doctrine of obviousness-t—ype
double patenting as being unpatentable over claims 1-14 of U.8. Patent No.6,425, 035.
Applicants are including with this reply a timelyIfiled terminal disclaimerIn compliance with 37

I C. F. R. § 1.321(c) U. S.‘ Patent No. 6,425,035 and the current Application are commonly
owned. Accordingly, withdrawal of this rejectionIs respectfully requested.
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Claims 15-53 stand rejected under the judicially created doctrine of obviousness-type

double patenting as being unpatentable over claims 1-23 of US. Patent No. 6,738,854.

Applicants are including with this reply a timely filed terminal disclaimer in compliance with 37

CPR § 1.321(0). US. Patent No. 6,738,854 and the current Application are commonly

owned. Accordingly, withdrawal of this rejection is respectfully requested.

Claims 15-53 stand rejected under the judicially created doctrine of obviousness-type

double patenting as being unpatentable over claims 1-10 of US. Patent No. 6,763,419.

' Applicants are including with this reply a timely filed terminal disclaimer in compliance with 37

C.F.R.I§,1.321(c). US. Patent No. 6,425,035 and the current Application are commonly

owned. Accordingly, withdrawal of this rejection is respectfully requested.

Vl. Conclusion

Applicants have now made an earnest attempt to place this case in condition for

allowance. Other than as explicitly set forth above, this reply does not include acquiescence to

statements, assertions, assumptions, conclusions, or any combination thereof in the Office

Action. For the foregoing reasons and for other reasons clearly apparent, Applicant respectfully.
requests fullallowance cf the pending claims.‘ The Examiner is invited to telephone the

undersigned at the'number listed below forprompt action in the event any issues remain.
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An extension of three (3) months is requested and a Notification of Extension of Time

Under 37 C.F.R. § 1.136 with the appropriate fee is enclosed herewith.

The Director of the US. Patent and Trademark Office is hereby authorized to charge

any fees or credit any overpayments to Deposit Account No. 50-3183 of Sprinkle IP Law Group.

Respectfully submitted,

Sprinkle IP Law Group

Attorneys for Applicant

  John L. Adair

Reg. No. 48828

Date: July 27, 2005

1301 W. 25"1 Street, Suite 408
Austin, TX 78705

Tel. (512) 637-9223

Fax. (512) 371-9088
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- anm a strong Mpfion'flet:the Lni pafeut doesflnot’md upon the plaixififi’s deified

hiveutian. mandifimedoesmméammemmmmwmmunm

_ claiiuedinymfien. Whflefielmpatentdoesdscloseasystanoffibreflhmieleomand '

_SCSIStpregedevioes,seeDefendunts' BdefilimG, 312253 2:65, fiesimflarfiesmdfiere. The
.meMmmmmmhmd‘WWudefiefiflmufanydewefm

thesystmi. Seeid, atAbslraet. 'l'he'inveufienoffieLuipamentisnotconemiedwifitheswflt
hmsferofmfcmmonmssamutegaudthusdowmtdmdosemqumformnppmg,

‘ I 3 memmuymmmnmmdmmmmminfliisordez.
- asfiattermis notnsedinfie '972 elaimlauguage.
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Received o‘rjz'mbon 12(3-I)»:-26 en line m for ”01961 printed (X ion 12:13 . F, 7,17\u.

impimefifing m comnfls, on: merboey buffer? A1 the beefing, the eefendmes’ counsel
___.____ snggestedtbetFigImeZOfibe Luipabemdisehsesthedahnedhvefifionofflae‘§72 Exit: 1 '

Ema,Figure 2 ofthc Lni patent is not a part ofthe Lui invenfion; tetheritis an iIIustx-afion of V

aflconvenfiohnl” netwoflcmthat‘theLui invenfioo aliegeélymsupon. See id usage.- .

TheCom-treiemthedefendnms'memmrnctmflcsys‘femsalsomad My

upon the ‘972 claimed inVention.‘ The patent examiner may be“: let one time nfpriorart slip by; '

h: or she evmfld not have missed'a “sown?!” netwoflc sysm ditecfly agpficable to me

mmmwm aflobtiheplainfifi’spmposed tiefimfionand comm tbepbraee

“haplemnsm nonunifinfie claims'bfflne ‘972patentmmeanmvidés camolswbich limit I

acompum‘smbaspecific subsetofstomge device: Demons ofa singlestoxagedevice.”

III. “allueaflon of subsets ofstorage space to associated min-e Cbnnnel devices; wherein 7
each subset15 only accessible by the aseoeiabd Fibre Chanel demee”

Thedlspumbflemmmesameasmmeprecedmgsecban. Nephtaeeisusedin

elaimsZ, Sand120f1he‘9npa‘ient. AsitdidWitbtbewxmplememsaccesscommls...”p1mase,

the plainfifi' argue 1i1e' “alleeutioi: . . .”phrase means font specific Fibre Chmmelrhciebiceé. .‘enn'be -

 
. I A I u . _ _

permiadedflxatthese feamsmfiphmflfdwclosedbythemm mdtheotherprioraxt ,
bucflynfixanedbythedefiendanfimakwmmmbmofmmbmmgfimpnmmmthemm
offlieLIfipamQrfice-vm
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aeeeweu urramzuuu '14:uu- . 39:26 on line :7] for 13301961 printed 07/.' “it!!! 12:13.* Pg 8/17

0 (j

. means storage space canonly be allocmd on aubsecfions nfa singledivided SCSI stumge device.

. Bothparfies agreeflfiestomge.spaee,-howevet iris defined,jmu-on1ybeaccessed by the specified ‘ -

Fm 011ml Meets).

Ihefilairfifi'éprbppwd defififibnisfib’sds ofstuxage spaeearcallocatEfidto speeifioFibre

chamemmcgs: SeePlaififiES Brief, 'm‘. 26.- 'nm defendmtmy the'yhxase shoulrlb'e defined to

film ‘fpne or ‘mote parfifiuns thnbare Duly accem’ble by a a‘ihgle Fibre Channel device.” . See

permdms' Brieia: 1 For an:-maimedinan: preceding section, iheComtaéopts' the
plainfifi’s pmposed consmmtlon.

N." “superviso'r uni?”

Ibismr‘m'is aséd‘in claims 1, 2 311le ofthe unmi- The‘pmxfifrcommds m;m

.ahmfldbe definedas “amiaoprocesorpmgrammed hormones: daminahufm‘morder‘tbmap
bdweenl’ibre Channel devices andSCSIdeviwnaudWhibh implanenfséeeesseommls.” See

PlainfiEFsBfiefiatzs. mddendantsarguethemshouldbedefinedas “anInHBOPSORP

{5112(6) offhePatentAet, becaus‘etheclaimsofflm ‘WZpammdomtadequately desun'bethej A

“marvisorufiftdbeuseu. See Defendants’ Brief, £15117. ‘Iheplainufi'arguwflzat-(j 112(6)
duesnotapplybwauseflxetemfinms" zsnntusedwrflnhcwmmmunfandbecme

mewwmwmwommmmm‘mm See

lenufi'st-lmmrExhibns, $35-39.

section 112(6) offlzePatentAetpmmdesmatwhenaclmmfi-Iswthe “marge a

-7;
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‘neeeiveu omzmoo 'I2:,’"\J -..i¢=zs on. Line 1'71 for‘ nan-1961 printed q’fii _,Inn‘ 12:13 s m 9,17\,.

‘ we acgbux fails to adequatelyeesudbe these aims. the'meansihen mustbe defined by

”refel'mcc'toihe ‘ cz'fiun; see3sus.c.- 11 4'IfthedahMgEWQL—

includethcWW”maaplemnnPtionflmflha § 1i2(6) means-plm-fimc‘lionanalysisdoes
notopply. SeeAl-Site Corp. 17.,PSTDzr’I, Inc, Unix-130s. 131s gassing”) (“Mimi an

~ element ofnclaimdoes nojtusethetenn 'means.’Warnsameans-phayfunefioneiaim element

is generallynotappropriate”). To overcomethis preunnpfion, the party seeking to oppiy § 112(6)
.mustshowtheciaimlnnguageatusnezspnrelyfimcnonalandthatofimrclmmlanguagedoesnot

adequateiydesm’bemedispnbdm See. id f‘N’Ihenltlsapparentfiimfileelmentmvokes

. pmelyfimcfionaltazms,wiflzaotthcaddifional redial cfapecific stuctmeormam-ialforgberfonning .

thatfimefion, file claim element maybe ardeans—plus-fimcfiun elaa1ent- despite the lack ofsign-ass .

mans-plos— function luggage”). meawfiewqfflredahnlmguageasaviholethe Courtnew
withthe plainfifi'flmtflrejnnn “snpervisoronif’ isnotptocly-funcfional, butrefexs instead to a:
Mommpmgfiemiemdficanfirwmm daimhnguage @1116anan

Specifically,claims], land lOoffie‘Mpamdm‘beafimsormf’thatcan. (Dmaintmn

aodmapflieoonfigmfion ofoflwodmdmeChmelmdSCSIstoxagedeficemaJindodeinfifis-

configmahonmanocanonofspomficstomgespacetospecxficfibxe Chanoeldefiocs; (3)"
iinplementaocessmlsfor‘dm SCSI storage denim; and“)mess dmhx‘dlestoragemuter’s

I bufi’ettoaflowanexahangebetwecntthithhmneiandSCSIstomgedewm See ‘972Patcot,

 

‘ Secfion112(6)1eadsasfollows: “Andanentinaolaimforacomhinafionmybe
aaqbreoscdasameamorstepfmped'omingaswdfiedfimofionwiflaomflicrcdmlofstmom

‘ material; mmhmmpontbereofiandsuehdaimshallbeeonsuuodmmverflmmpondhg
MMMactsdeswhedmfliespmfieanonandequwalemsfizemi” 35U.S.C.§

112(6). , a
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mammal: uucucuuu mum - W: :D on une I.” for mem printed-"(fr )1!“ 12:15 ' Pg flu/1']

~ 0 0

atCIaimsl 2mm 10. Thwareflisssmemsksamssbsfi inthsplainfifl’spmppseddefinifim 1n-

addifiomflicspedfimfionmmresslydefinsihe‘mormif’as‘‘amicroprocmssox” (acomputex
chip) and specifically as “a mimoces‘sor for contrblling qpmaiion of storage router 56 and to

handle mappingand seanitymfnrmquslsbetwanlFibre Channel 52 and SCSIbus 54.” See

id 31517-5:10.However.nenherthespemfimnnon(northeclaimlanguage)limilsfln ‘972pmc

tofiiespecificlmclcomputu' chipmfmcnccdbythagkfcndmls. Almonghtheddemian’rs correctly -'
pointontthatthelntei SMSOCEpEmemlymmmcfipmlynmwinlhe ‘972pa‘umtand

V thawedficafiondu-‘bcs manyfeamrmcihis chip,fl1=d=fcndanis failtonotethatflic-Intel 80960

. chij: is limit as only “one ilnpl‘mnmutation"~ olfflze claimedhrvmiion's micropmcessor.- Sac ‘97; '
Patent, “5:63. The asisndmts sis atmnpfiug esscflysrhatme FederalCiTcuitprohfl-Jits—to'limit

iheclsimsioihepssfsiisd embndimentanfl simples offlmspccificafiqn. “Thiscomihascaufinned

.A, againstlimifingthealaimad mvenfian to preferred embcdimmisorspadfic @2111le inmc

spcdfimfion.” comers, 155 F.3d at 1186 (quoting reinsmInc. v. United Mes-Int?

Trade Camm'n, 805 F.2d 1558,1563 (Fed. Cir. 19813)). 1116 Courtwill notuse. an example of“o

:implementafipn" inning spemficnfionto limitflleplainlanguage oftlie claims. Accordingly,the

Court adopts theplmfihff‘sdefinfimncffiupmvxsormt”andwillconstructhattennasusedintha
clmmsofflie ‘972pamnimmeanam1mcpmcmsnrgmgrmnedmprocess dainmalmfi'enmmdm- ‘ I

. mmapbetwasnFibreChanncldsvicaand SCSI dmdcwandvmidiinmlemsnisaccmiscmls.”
V, V. “SCSIstoi-agedecices” - . . _ . 7

Thisterm is usedinclsims 1,4. 7. 9511 and 14 ofihc $972 psisni 'Ilieplaimifiargussfim:

mmmymmmdefimfimmmm scsx isso sign—missile

1111;111:539,st flimthetenin canbefimiim’clefined as“any-stom'ge deviceincluding,for ' .,
__.__________________.—_97———————-——h—_——

/
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Received 0712712000 120 aims on line :7: for 0301951 printed 03")".11111 12.53 3 9911/17. J . » \__..

example, amps (hive. CD-ROMdfiv'e, orahan! disdeiveflaatunde'rmnds the'SCSI protocol and

-+anmmmwm13$;de
termshaul‘dtc definedas “any stomgedevicefizat uses a SCSI standard and hasauniquc

‘BUS:TARGET:LUI~Taddress. See.Defendants’ Brief; 3x1 ‘ _

'IiteCouflagmcswidithcplaintifi‘. Esmfially, wammmfiawm‘

definifionshould beusedbecauseit comporlswith“972 specification"andilsdiscnssion ofSCSI

mamas SceDefendanfsBriefiat 14 However; thespecificaIiOnlanguagemmby
thcdcfendamsis only oneexampleofhowflfiSCSI mmgedeviceaddrmsingsdxeine“can” bc

_ represented See‘S’ZZPaient, 31739 Agmmthedefanflamsmennpmssiblytrfingtohmuthe

claimlanguage'to anexample givénilifllespecificafion. See Cbmark, 156F3dat 1186-87. Fo‘rt’ne

sakeofcnnndmiu,mecmnmadopttfieflfinfifspmpmedfiefimfimfoifinsm‘

. v1. “process data‘in mailman" . . ,

'Ilzisphraseisusedinclaims land 100an ‘972paieni. Theplanmfi'argueethephrasezs

adequatelydefinedonltsownandhyflaesmoundmgclmmlanguage. Hedd'endams coniendthe

phraseshouidbe definedas”‘tbmhnipnlate daIamthebufiermamamez‘to(a)achievemappmg

I. betweenFibteChmnalmdSCSIdemmand(h)app1yamcomrolsnndrouhngfimchons”See

Defendmfi’ Elicia; '

Theplainnngua‘geptchix'us'i'md 10'discloscthattheWimtnenfimm)
'-.mmdmmnem"mmmmmmumnemunermdme s‘csx

. oonlmllerto anawem fi'omFibre Channelmifiatnr devicesto SCSI storage devicausiog the-

naive loleeve], blockpmtocol in moxdanéewiflt'the confign‘afion.” See ‘972 Palent, at Claims

1 and 10. 'l'inslangnagcadequatclydcscn'beswhatnmwmm'hocmMmThveorfiesc

. _ 10— A .
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"Mn.“ vubllm .P.uu .‘ 4:.“ on can: LIJ nu UWI’UI yr lulu-I Ulla “you rap-.7 r3 In I!

~m- "-u\\’1_/

claims. Simply basalts the specification may use slightly Idiflitent language to describe this
“procesing,” see at at 5:18 -.5-.2b, does not entitle the defendants to adopt the specification

Womm‘plainlanguage (3me claims. meamwmnm'mha definethis phrase. .

V11 “storage row

Tlfistennisusedinclaims l—‘land 10 ofths ‘9'll2patenL Theplaintifi‘arguesthetermneeds

' no futtherdefinifionfnrclaims l-d, andforclaitn7it3hould be defiuedas “adevice which prairides

virtual local storage,maps, implements accesscontrols, and allows asses using native low level
block musicals.” See Plaintifi’s Brief. 21121 The defendants sound the term shouldmean “a .

bridgedevicethateennests aFibre Channellinkdirectly to a SCSIhnsand enablecthe exchanged:
SCSI commandset infcnnation between anglisatinn clients on SCSI has devices and the Fibre

Channellinks" 'SeeDefendautS’ BdefiEsZ.
. a.

Thcdefsndantsdonotmnlceany arglnncntfiOttheuproposeddcfimnonmflreubnef, and did '

not discussthetermatthe InlyZSheating. Intheh'notebonkofsxhibitspresented attire hearing,
the defendants include onepagswhichsupports their definition withaquotefininthc specification.

. See Defendatm‘ Mat-bran Exhibits, “Markman Presentation” Tab, at 22. This argument is
disingenuous. .TheIspecificationlanguage quotedbythedsfendarttsisimmedianely follcwaiby

severalsentencsiitrthcrdefiniugmragerouten”lndeei‘tltefirtsentencebeginswurther the
storagsronhapplisaccessconhuls” .‘"See‘972Patent,at5:30. Thedefendama' attemptto _

i linitthetcmi“storageronter"tooneofsevmldesmipfivesentsncesinfltsspecifieafinnisnntwen- ‘ i

'm haddifiomtheCotttfindsthetumWragerMfi'asnsedinallclaimsofths‘972patent.‘

isadeqnatalydestaibedhytheaddifionallangnagecftheclaims,whichdisclsssmdetailthevarious
fitactions and/arqualifiee ofthestorage tom. The Comtwillnotfintherdefinedfismm
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Received mar/zone 12:0. 99:25 on line [71 «whom-1 printed of’fi in 12:13 * P3 13/17. . J

mean»- ‘ . .

_____anam'mma-"contends ale-an '

r means‘hocreatcapafirt‘romadcficewanesideoffiiestomgemmtoadefieeontheotherside

.offirenmter, ia.fioma.F'breChanne1dewcetnaSCSIdcvrcefnrvrce—versa) A‘rnnp’ contains

stepmtafionofdevieeconeachsideofthesmmgemm, soflzatwhcnadevrceonane-denf

firestnmge mater wants to cornmnmcatetc a device nnthe other side of‘the stringer-outer, "he

ato‘ragcroutercanccnnectthedeviwe" SeePlainfifi’sBfiefiatfl. Thedefendamsargfiethetenn

mealfiflotanslateaddrmes."3%me Bfiefifixz. 4,.

In support uftheir'. definition, the defindants pointonlyma dictinnaiy definitionof“lnap."
SeeDefendants’Brief,5:13 andEx.4. The'plainfifl'. ohtheofirerhand, ciieatnspern'ficporfions

affine specificationthatsnpportitsdefinificnsofmap (birth as aver-b endanom) asnsed infire.

elaimsofthe “mpaienl. Seemainfifl’enfiet; n22 (aifing‘972 Patent, at 1:66—25 and 6:65 - 7:6).

Becauseinnfinsic-evidenee is'i'armure salientfiran eaie'nunnny definiann‘nnaheeweehm Court ‘
ageeesthanhespecnaenhnnlangmgemadhyrheplnmnamppmm monothem'

“map,”the Court will aflopfth'e plainfifl’s proposed definifinnoffirismnn.‘
ix. “Fibre Channel p'rotocflmit” and “scar pm'toeo’lnnit”

'l'hesetennsaaeusedinclaims Sandlficffire‘972patent. Theplainfifi‘contendsthecc
phases shonldbedefinedas “apnrtiunoftheFihreCharmelcontrollernirichcdnnectstcfire'liihc

Channelh‘anspmtmediurn”and“aporhonufthe SCSI controllcmrhichinteffircestpthe SCSIbus.”

See Plaimifi’sBr-ief, 1:127. The defendant's scythe terms mean "block and cgui'valenis thereoffirat

' cannectstofirel-‘ibredhannelnansponmedhnn m‘moekmdeqmvalen‘tsthercoffiratconnects
’toflreSCSl'bnstransportmctfiuui. seeDefennnnra BrieCExJ. '

.12- >
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WE'VE-l UIIGIIW‘ lbilfll .. ”Grim-Ill I‘lx IJJ IUI UNI’DI ”I‘ll-Ital UIIA-' M l‘: I: " 1’3 I10] ll

‘0 ‘ O.

The defendantsaeguethemem-phts-fimefien inalysis of§ 1 52(5) shouldepplyhetebecme

tiehemts me weh-lmewnmdmenot defined intwn dxctmnanss cited-by the defendants. See

Defindapxs’ Bficf, 1117-8. 131-15, Ex. 4 mde. 5. However, 111:: defendants do not indicate-150w the .

. iam‘élmuld be defineflinleferenue to the specification, and. fafa'cteonimd “the ‘972 specification

fails to meal my mimanding to the claimed fimetitm". See he at s end-.15.. The '

_defc.ndam-st.henproposvethe word “block" should bemdmidemhe meeeheme heeeuee the

“promeolutfits”m“simplydepimdaseblockytgiflfinthsdiagramafFiglfie5”nffltc"972pefmt. ~.

Seé m:- This ramming is whaufmtpee'mesive Simply heemse’ a {mum the paint physieeuy

defies mememealunim'm ehloekmee shepejitaeee minnowthettheunheehomd he defiheet '

as “blocks or eqmmleme thereof Undeetlmt reasoning, the" SCSI stomge demm, which ate

MWWScyiindersin the .972pateneeemehe defined simplyas “cylintiem, 051 drums

mmenkeyhmaeeeeqmvateemhmeofl Asmepmmfifimw'pomeomthemgmgeef

claims 5 mapmymmme‘memwmbethdeveeeemepaeofthe-‘eeneonemv

furtheflewmandmemtendcdtu Mkhmsmmmqufim’fla'to

var-immunities). See ‘972Patfigfl01ahns53nd6. Awarding‘Iy'dLCamtadonflaeplunhff’s .

definmansforflneutmngandwfllcmusimeflmmmstnmmfiporhonoftheF’breChmnel .

controller whichoondectsto-flat:FibxeChamelu-anspnrtmedium” ardfiporfiog qfsthe SCSI

mmnuwhichinmfaces to the SCSI bus.”

xj. “meet-rem”

Inthelr Jomt StipulahnnofCImn Construction, fixeparfis dain’fllemeanin'g-ofthé'tem

mtexfane xsmdtspute Homfihnsphmsemmtdiscussed‘ifianyofthewrfim'bfiefimd‘

netthamdepeeeenedanmgmmtatthemzsneaemgmmwmmemisdispum 'I'histemi
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swim 07/27/2000 mi firms on line :71 for “019151 printed 0?") you 42:13; pg 15,17

hasastnndm'dand mflinaxyméarfingrevmtoafedufl judga4andIIiO‘Comtwfil’hotfinthbr define

it.

X1 -Uhflmpuk61kxnm

anfly:nfianbnmsupdhhnnofChnnCbnmnmtngIkeyaflnsimwesupmxmdugfig

Wonof17 Other:ms in the ‘972 patent The Count will thuefurg aduptthese sfipnlaied.

constructions-sold)! ft): thepmpose of-fhis lawsuit.

My,the Comm the following ordu: .

ITIS ORDEREDthaItheattachedoonslmcfionofthepmntclaimswiflbeincorporamdm

anyjmymmuchonsgwwmthlsmuseandwfllbeapphedbyflaeCourtmnflmgonfaemes

raiscdinsmnmmyjudgmm

. _ ' ., is g ' _ .
SIGNED onmg;day ofJnly 2009.
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_ ‘ h c‘ ““3"“. "U“,‘M. ,,_”u .9#7.“ g" nun u; nu uuvlvul pun-a: In“. .~ In: IJ " r; no: u

‘ (j -,(’\M

CONSTRUCTION or menus ' A r

us.PAM‘I'NG. 5,941,971 '

Rim

mph-as: “impl-emsaccesscantmls‘farstarage space ontheSCSIstoragedevicec“m.
pmwdecconnalswlnchhnnteeompntefseccesstoewficsubsetufmgedewcesorsecnans
afasinglestoragedefioe. '

'mphmmmafimqubsmofmspmmmanmcmnsmmm
subsetisonly WhichymeassaaimdFibreChmeldefice”memsuhseisofMagespace are
allocatedtospecifierFibre Channel devices. ‘ ' ' , .
A‘merfisormfisamiqupracessmprmmpooeasdatainabnfi'erhtordertamap
betweenfibteChannel devices andSCSI devicesandwinch impieinents access controls.- " a.

A“SCSlstm-agedeviee" manystoragedencemcludrngfioreizanrpleatapedmcn-ROMdnve,
maharddiskdtivethumdustandsflieSCSIprommlandcancommmicateusingflreSCSI
‘promcal.

'l'heterni‘finap” meanstaueateapathfiumadevreeononemdeuffltestoragemutertoadewce
ontheaflrerfideoffitemtfigte fiamaFibreChanneldevicemaSCSldevice(orfice—vetsa). A

___ “map”conuinsareprwanafimtofdevicesonecchsideoflhesmwmm, mmmadeviee

' oncnesideofthesunagemmerwnmsmcammtmieatewithadeviceontheothersideofthestorage
‘ router, thesboxagerontcrennconnmtthedevioes. ,

A‘Tibre Channelprotoaolmfif’is npartion of‘flteFihreChannel cdnirdilérwhichconnects‘to the
Fibre Clmnneltmaxpuxtmedhnn._ ’ -

- A“SCSIpratacalumt"15aporhonoftheSCSicanh'ollerwhchmtenfawstoflieSCSIbus. ‘

A Wwamemorydmcethattsw’hmdtotemporanlyhaiddatn.
A“di1ectmemoryaccess(DMA)interiaee isadewcethatactsunderhttleornomempmcessor
contraltaaemmetnoryfardarahnnsfer; ‘ .
A'Tibre Channel”is almown high-speed serial iratemonnect, the some and opanfionofwir‘iah
isdescxihed, foramnpie inI-‘ihreChannelPhysicaland Signa'iinginterfaoeGC—PH),ANSI)B.Z30
Fibre Channel Atbitmted Loop CFC—AL), andANSI X3.272 Fibre Channel Private Loop Direct

Attach (FC-PLDA). - '
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A “Film: Channel confinilfln'is a devicemmwith :1 Fibre ‘Ctmnei tansportmam

A“FibraChannci device”isanydefice. suchasacomprmenflisnmderstandsfibre camsmwmi
—WWEW

 

“Fibre Channelprotncol”isasetofruleathEtapplymFflneChannel.

A‘T’ibre Channcluansportmedhnn” isasenaloptical orelectricalccmmdnicafions linkthat
connectsdevicesusingfibreChannelprntocol.

A“fimt-in-firs't-outqueue"isamIflfi-elementdatastruetmefmm wldch elements cah'be removed
’onlyinthe same orderin-whichfiieyvvereinsemd; fixatisit fiillowsafiistin, first out (FIFO)constraint.

A“harddiskdrive” isamilknuvvnmagneficstoragemedia, andiualndesaSQSIharddiskdfive.
An‘initisbordevice” is adevieethatissuesrcqnastsfordataorstorage.

'“Maintainfmg'J a configuration”means lacpfing) a modifiable setting ofunionization.

Amelnwlevehblockpmtocol’"ts asetofmi‘esorstandarflsthatmahlacomputersto exchange

infinnafion and do not invoke the overhead ofhigh level protocols and 'file systems typicallyrequired b} network servers.

$“SCSI” (Snail! ComplnerSystemIntedhcehsamghspeedpmndmteifacefimtmaybeusedto
cmmectcnnipnncnts ofa compmersystem.

A“SCSI busmum-’33mbleconsisting ofagroup ofpatalielwires (normallyéfirthat
fomsammmmmomyambememaSCSImmgedemcemdmothademmsuehasa
cumputer, _ t .

A‘scsiconuoflef’madeucethatmerfaeeswifiifiteSCSIbusuanspMmemm

iWit-tuttiloaalstozzag'e" maspeufiemihsetufoverandmmdmsmgedeucsthathasfia
appearaneeandclmaeterisdesoflocalstmagc.

A'valstafinn" isaremotccompmingdeviceflm‘connectstndieFihaeChannehandniayconsist 3
ofapetsunal computer.
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This Page'1S Inserted by IFW Indexing and Scanning
Operations and1s not partof the Official Record

- u BEST AVAILABLE IMAGES
A _ Defective1mages within this document are accurate representatiOns of the original »

documents submitted by the applicant AA ~

A Q - Defects1n theImages include but are not limited to the items checked:
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:3. Cir. R. 47.5, this disp‘osition
dent. It is a public record. This

 '95" - " .
(TRECEIVED NOT“

 

3 . ' is. not citable
MAR 1 0 20” disposition will appear in tables published periodically.
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CROSSROADS SYSTEMS. (TEXAS), INC.,- ? PU" CLERK '

' ’ Plaintiff-Appellate, ~ I
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‘CHAPARRAL NETWORK ~STORAGE. lNC.,

' Defendant-Appellant

 

FILED .
US. COURT OFAPPEALS FOR

THE FEDERALCIRGUIT

f ‘ * FEBIZZODE-

JUDGMENT .. JAN HDRBALY
. CLERK . _

A . , . . LEE g 2
ON APPEAL from the . United States District Court for 5539 in}: ~

' ' the Western District of Texas . >_ 885: i=8' a— 02- LLE ..

ln CASE N0_(S). oo-cv—217 and oo-cv-em 8$3 g; E. _ _ . < -

. This CAUSE having been heard and considered..it.is‘ ‘ . Eggg §g . 2.. ' -. ‘ - ' -‘£= ES '“ .

ORDERED and—ADJUDGED: AFFIRMED. See Fed. Cir, R35 5@5133 £3
E . we: 55-:

, .ifll‘u- n
. » . ‘ _ ' I<O E8 .-

' Per Curiam (NEWMAN. SCHALL. and DYK, Circtiit Judges). 52. g E A

ENTERED BY ORDER 0E THE COURT

 DATED: FEB 1 AZ 2833

ISSUED as A mnmmmcu 5, 2003 ' _ , ,
- ‘ ‘ Goats Against Appellant: .

‘——-—- —-“' 4 . . _ Total] $97-35 .
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”“7:- ' 07’ 2300/ _ #W /
& IN THE UNITED STATES PATENT AND TRADEMARK OFFICE   

   
  
  

  

Atty. Docket No.
OTIFICATION OF EXTENSION OF TIME‘UNDER 37 C.F.R § 1.136 CROSS1120-13

Applicant
Geoffre B. Hoese

Application Number Filed
10/658,163 ' 09/09/2003 ‘
Title .

- Storage Router and Method for Providing Virtual
Local Stora - e

2182 Shin, Christo - her B.

——5675

Certification Under 37 C.F.R. §1.10

 

 

 

commISSIoneT for Patents I hereby certify that this document is being deposited withthe
P.O.- Box 1450 United States Postal Service as Express Mail to Addresses

Alexandria, VA 2231 3-1450 (Label No. EV704312847US) in an envelope addressed to:
Commissioner for Patents, PO. Box 1450, Alexandria, VA.

‘ 22312-1450 on July 27, 2005. A ~ ' ,
Dear Sir: . _ - ~ ‘ / j

‘ Julie H. Biackard

 
.Applicant hereby takes an Extension of'Time for responding to the Office Action

date mailed January 27, 2005 for a period of three (3) month(s).‘

‘ Small Entity Large Entity
First Month $ 60.00 ’$ 120.00

Second Month , - $ 225.00 $ 450.00

T—hird Month $ 510.00 $ 1,020.00

Fourth Month $ 795.00 $ 1,590.00
- Fifth Month . $ 1,080.00 $ 2,160.00 , .

TOTAL $ ' $1,020.00

Enclosed is a check in the amount of $1,020.00 made payable to the Director of the

US. Patent Office. If any fees are inadvertently omitted, additional fees are required, or if .
any amounts have been overpaid, please appropriately charge or credit those fees to

Deposit Account No. 50-3183 of SPRINKLE lP LAW GROUP.

 

07/29/2005 cusuvme 00000037 10550153 Respectfully submitted,

01 rmass _ ' “ 1020.00 up SPRINKLE IP w 6200p

- I ' John L. Adair

Date: July 27, 2005 - ‘Reg. No. 48.828
1301 W. 25lh Street, Suite 408
Austin, Texas 78705

.(512) 637.9223 — Telephone

(512) 371.9088 - Facsimile
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[002/003

FAX N0. 5123718088 P. 02
 

 

  
 
 

IN THI UNITED STATES PATENT AND TRADEMARK OFFICE

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE Arty. node: No.
PATENTING REJECTION OVER A PRIOR PATENT CROSS-"2°43  

  

  

   

 

Applicant
Geoflro = Home

Application Number Date Filed
10558 163 09109 . - ~

9  
 Storage Router and Method for valdlng Virtual

LODaI Sb“ 2 9  
  
 

Group Art Unit _ miner
2182 S In G L-‘tohurB.  

  
  

Confirm on Number.
75375

Commissioner for Patent:

P.O. Box 1460 3139119? certify that this geNgndenoe is being tposhed withit ed $18135 Postal as Express MI“ Adm in
. Alexandria. VA 22313-1450 an envelope addressed to Commissioner for PeteniI. Rum:

1450mm A223 2.1450 on _ ~ 7'05 .
Dear Sir: [

07/29/2005 CNBUYENE 00000037 10658163

08 FC:1814 130.00 OP

 
Crossroads Systems. Inc.. owner of one hundred percent (100%) interest in the instant

application. as evidenced by the assignment recorded on 12/21/1997 on ReelIFrame:
8929/0290, hereby disclaims. except as provided below, the terminal part of the statutory term
of any patent granted on the instant application. which would extend beyond the expiration date
of the full statutory term defined In 35 use. 9 154 to 156 and 173 of US. Patent No.
5.941.872. U.S. Patent No. 6.425.036, us. Patent No. 6.738.854 ancUor U.S. Patent No.
6.763.419. The owner hereby agrees that any patent so granted on the instant application shall
be enforceable only for and during such period that it and the prior patent are oornmonly owned.
This agreement runs with any patent granted on the Instant application and is binding upon the
grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the tenninai part of any
patent granted on the instant application that would extend to the expiration date of the full
statutory term as defined in 35 U.S.C. § 154 to 15' and 173 of the prior patentl. as presentiy

Oracle Ex. 1002, pg. 158



Oracle Ex. 1002, pg. 159

n 0007/20/2005 15130 FAX 3/003

s JUL‘le-cuuo mi: 12:23 Fri Sprinkle IP Lou Group FRX N0. 5123719088 P. 03

Attorney Docket ‘ Customer to: 44654
CROSS1120-13 Application NO. 10/653.1B3

2

shortened by any terminal disclaimer. In the event that it later. expires for failure to pay a
maintenance fee, is held unenforceable. is found invalid by a court of competentjuriedlctlon. is
statutorily dladalmed In whole or terminally disciaimed under 37 c.F.R. 1.321. has all claims
canceled by a reexamination certificate. Ie reissued. or is in any manner terminated prior to the
expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check box 1. 2. 3. or 4 as appropriate.

1. E For cubmiesicn‘ on behalf of an organization (e.g.. corporation. partnership,
university. government agency. etc). the undersigned is empowered to act on
behalf of the organization.

i hereby declare that all statements made herein of my arm Knowledge are true and that
all statements made on information and belief are believed to be true; and further that the”
etaternente were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both. under Section 1001 at Title 18 of the United States

Code and that such willful false statements may Jeopardlze the validity of the application or any
patent leaned thereon.

' Statement under 37 C.R.F. 3.73(b) la required tftenninai dieclaimer is signed by the
assignee (owner). Form PTO/salsa may be ueed for making this certification. See
MPEP § 324.

2. D The undersigned is an attorney or agent'ot record.

3. E Terminal disclaimer fee under 37 c.F.R. 1.20(d) included.

4. D Terminal disclaimer fee under 37 c.F,R. 1.20td). The Commissioner ls hereby
authorized to deduct $130.00 representing the above-noted flllng fee fi'crn Deposit
Account. No. 50-3133 of Sprinkle lP Law Group. The Commissioner is hereby
further authorized to deduct any deficiencies or credit any overpayment: regarding
this application from the came account.

3%
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- - I' t' [C trolNo. l' t /Ptet do
Application Number 3253930: " ”" '

”WW" I II“ III“ N ---
Document Code - DISQ Internal Document - DO NOT MAIL

TERMINAL

. DISCLAIMER [Z APPROVED I:I DISAPPROVED

This patent is subject
to a Terminal

Disclaimer

                        

 
 

  

  Date Filed : 072705

Approved/Disapproved by: '

James R. Matthews

U.S. Patent and Trademark Office

Oracle Ex. 1002, pg. 160



Oracle Ex. 1002, pg. 161

L—H/

’ilUL-28—2005 TUE 08:37 All Sprinkle IP Law Group FAX N0. 5123719088 P. 01

HECEIVED

_ , Sp

‘tl'

we»:certain

JUL 53 6 2-065 7 
1301 w. 25th Street. Suite 408

KAustianexaem'fos ‘
Io] 512.637.9220
[i] 512.371.9088

FAX COVER SHEET

TO: I us. Patent Office Fax#: 571/273-8300
FROM: ' Julie H. Blackard Client Matter #: CROSS1120—13

Legal Secretary

DATE: 07/26/05 I # of Pages: 2

RE: ' Revocation and Power of Attorney

Please contact 512.637.9227 if there is a problem with this transmission.

. SECOND REQUEST I

, CONFIDENTIALITY NOTICE

This communication is ONLY for the person named ab0ve. Unless othenlvise indicated, it contains
Information that is confidential. privileged or exempt from disclosure under applicable law. if you are
not the person named above. or responsible for delivering it to that person. be aware that disclosure, -
copying, distribution or use of this communimm'on is strictly PROHIBITED. if you have received it in
error. or are uncertain as to its proper handling, please immediately notify us by telephone and mail
the original to us at the above address. Thank you.

PAGE 112 * RCVD AT ”292005 10:36:24 AM [Eastern Dwight Time] ‘ SVEUSPTO-EFXRF-fiflfi ‘ DNl512738300‘ CSlDt512371m88 ‘ DURATION (mm-ss):flI-10
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." .»

JUL“28'"2005 TUE 08- 38 m1 Sprinkle IP Law Group Fax No. 5123719088 P. 02

n/"

 

 
 

  
 

  
  

  
  

  

W R O TTOHNEY AND Atty. Docket No.IlOpt.)HEVOCATION AND PO E F A

Geoffre B Hoese, et. aI

STORAGE ROUTER AND METHOD FOR PROVIDING

2186- Unknown

‘ CHANGE OF MAILING ADDRESS

101658 163 9/5/2003

VIRTUAL LOCAL STORAGE

5675

IN THE UNITED STATESPATENT AND TRADEMARK OFFICE

Applicants

For

Group Art Unlt Examiner

'Cefllfio Under 37 cF. R. 5

Commissioner for Patents I hereby certify that this document is be'a _transminod to COMMISSIONER
'P.O. BOX 1450 via facsimile or! ‘ 2004,
Alexandria, VA 22313-1450 ' * '

Dear Sir:
Primed Name 

Crossroads Systems, Inc., 100% owner of the above—identified patent application. as» evidenced

by the Assignment recorded On December 31, 1997 on Reel/Frame: 8929/0290, hereby revokes

all previous Powers of Attorney and appoin’te the following attorneys under Customer NO. 44654,
all of the firm of SPRINKLE IP LAW GROUP, to prosecute the above-identified Patent and to ’
transact all business in the Patent and Trademark Office connected therewith.

STEVEN R. SPRINKLE Registration No. 40,825
JOHN ADAlFt Registration No. 48.828

ARI AKMAI. ’ . Registration No. 51,388

Direct all telephone calls and correspondence to:

Cuétéi-Exer NO. 44654
SPRINKLE IP LAW Gnoup

1301 W. 25th Street, Suite 408.
Austin. Texas 78705
Attn: Steven Sprinkle

Tel. 512.637.9220 I Fax 512.371 9088

I hereby state I am authorized to act on behalf of CROSSROADS SYSTEMS. INC.

Respectfully Submitted,

Dated: M___. 2004 .  
PAGE 2i?“ RCVD AT "262005 10:36:24 AM [Eamm Dayllghl Time] ‘ SVR:USPTO-EFXRF-6l25 ‘ DNIS:2?33300 ‘ CSID:5123719088 ‘ DURATION (mm-ss):ll1-10
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v r‘
‘4‘ I(

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Atty. Docket No. (Opt)

INFORMATION DISCLOSURE STATEMENT BY APPLICANTS CROSS1120-13
  

  
  
   
 Applicant

Geoffre B. Hoese, et al.

10I658,163 09/09/2003
Title

Storage Router and Method for Providing Virtual
Local Stora : e

2182 Shin, Christo . her B.

5675 '

Certification Under 37 C.F.R. 51.8

I hereby certify that this document is being deposited with the
United States Postal Service as First Class Mail in an envelope
addressed to: Commissioner .for Patents, PO. Box 1450,
Alexandria, VA 22313 on July , 2005.

 
 

 
 
 

 
 
 

 
 
 

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313

 

 
  
  

 
 

  Janice Pamell

Applicants respectfully request, pursuant to 37 C.F.R. §§ 1.555, 1.56, 1.97 and 1.98, that the
art listed on the attached SBO8-A and 8808-8 forms be considered and cited in the examinationof
the above-identified application. Since the present Application was filed after June 30, 2003, a copy

of any US. Patent and any US. Patent Application Publications cited on the attached SBOS-A form
is not being submitted with this Information Disclosure Statement pursuant to the waiver of 37

C.F.R. § 1.98(a)(2)(i) by the US. Patent and Trademark Office. Several documents are included on
the enclosed CD-Rom, as well as hard copies for the convenience of the Examiner.

Furthermore, pursuant to 37 C.F.R. §§1.97(g) and (h), no representation is made that a

search has been made or that this art is material to patentability of the present application.

Applicants respectfully submit that the claims of Applicants‘ above-referenced patent is patentably

distinguishable from these references. Applicants respectfully request consideration of these
references. The Commissioner is hereby authorized to charge any fees due, or refund any credit, to ‘,
Deposit Account No. 50-3183 of Sprinkle iP Law Group for any fee under 37 C.F.R. §1.17.

07/26/2005 DNGUYBTE 00000075 10658163 Respectfully submitted,

01 FC:1806 100.00 DP Sprinkle IP Law Group
Attorneys for Applicants

l .

John L. Adair

Dated: July A, 2005. Reg. No. 48,828
1301 W. 25'h Street, Suite 408
Austin, TX 78705
T. 512-637-9220 / F. 512-371-9088
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Document Number
  

 Name of Patentee or
Applicant of CitedDocument

Columns, Lines
Where Relevam

Passages or
Figures Appear

 

  
   
 

Examiner Cite
Initials No.

_—
,415,97o — 11/15/1983

_— 7/29/1986 Easton, et aI._
A7_— ' 10/28/1986 Aiden, Jr.-

—_ 11/22/1988 Finforck,etal._

4,821,179 — 4/11/1989 Jensen, et al.-
4,825,406 _ 4/25/1989 Bean, et al._
4,827,411 ~ — 5/2/1989 Arrowood,eta|._
4,835,674 _ 5/30/1989 Collins, etal._

A17 4,864,532 _ . 9/5/1989 Reeve, et al.-
,897,874 _— Lidensky, e1 al.-
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_m 5,214,778 - 5/25/1993 Glider, etal.

_m 5,247,638 _ 9/21/1993 O'Brien, etal.

---5,297,262 3/22/1994 ' - Cox, et al.
_m 5,301,290 — 4/5/1994 Tetzlaff, etal.
_m 5,315,657 — 5/24/2994 Abadi, et al.
_m 5,317,693 _ " 7/19/1994 Elko,etal.
_m 5,331,673 - 7/19/1994 Elko, etal.

m 5,361,347 _ 11/1/1994 Glider,-eta|.

 
  

  
  

  
  

 

 
 

 

 

5,367,646 11/22/1994 Pardillos, et al.m _

V _m 5,379,398 __1/3/1995 - Cohn,eta|.
-m
-
-
-

__ 2/7/1995 Gilder, et al.

_m—— 4/25/1995 Belsan, et al.

‘ _m—— 5/23/1995 Jachowski,etal.

_m 5,430,855 — 7/4/1995 Wash, et al.
_m 5,450,570 _ 9/12/1995 Richek, et al.

-A66_— 2/27/1996 Olnowich,eta|.
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5 504,857 - 4/2/1996 Baird, et al.
m 5 507,032 4/9/1996 Kimura —

   
  
  

  
  
  

  
  

  

 
 

A73—— 7/9/1996 Bridges, etal._
A74—- 7/16/1996 Blickerstaff, etal._

A76—- 8/20/1996 Casper, etal._

A79 5,581,709 —_ Ito, et al.-
— 12/3/1996 Belsan et al._

-m — 3/18/1997 Brewer, etal._

84—_ 5/27/1997 Oeda, etal.-
"—

88 9/2/1997 Chatwanni, etal._

—— 9/1/1998 lsfeld, etal._

I —

, —

 
on O

m.01 O)01 0000 A._\ A“x: —\N A-l>

 
  

  
m 5,935,260 — 8/10/1999 Ofer

5,949,994 - 9/28/1999 Boggs, et al.
—_ 9/14/1999 Sescilia, et al.
, 5,959,994 — 9/28/1999 Boggs, et al.
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10 6,065,087 — 5/16/2000 Keaveny,etal._

6,075,863 — 6/13/2000 Krishnan,eta|.-

- 1- 6,209,023 _— Dimitroff,etal. —
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_ 1/29/2002 Hubis, etal._
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FOREIGN PATENT DOCUMENTS Name of patemee orApplicant of Cited

Country DocumentCode
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.~ Application Number 11/658,163
35’ Filing Date 09/09/2003

First Named Inventor eoffrey B. Hoese

Group Art Unit _
Examiner Name Shin. Christo-her B.

Auroockewumber CRossmo-la

Exam" Cite No. OTHER PRIOR ART - NON PATENT LITERATURE DOCUMENTSmurals “
Decision Returning Petition mailed February 28, 2005 _.5.

1997

_—Maintenance and Service Guide 11/98

_—Confi-uration and CLI Reference Guide 11/98 ,

CRD-5500 SCSI RAID Controller User's Manual CMD Technology, -11/21/1996
Inc. . . 1-1 to 6-25, revised November 21, 1996.

 

 
  

 

FORM PTO 1449 US Depa : ‘ -
Commerce

Patent and Trademark Office
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DIGITAL Storage Works, HSZ70 Array Controller, HSOF Version 7.0
EK-HSZ70-CG. A01, Digital Equipment Corporation, Maynard,
Massachusetts

C? ——EK-HSZ270-RM. A01 CLI Reference Manual

.8—_EK—HSZYO-SV. A01 . 1997-

_—User's Guide 1/98

DP5380 Asynchronous SCSI Interface, National Semiconductor -Cororation, Arlin-ton, TX, Ma 1989, o ._ 1-32

Emerson, "Ancor Communications: Performance evaluation of
switched fibre channel I/O system using--FCP for SCSI" February
1995, lEEE, .._ 479-484 2/1/1995

Fibre Channel and ATM: The Physical Layers, Jerry Quam _WESCON/94, ublished 27-29 Se-tember 1994. Paces 648—652.

——Anazaloni, et al. 6/15/1905
Gen5 S-Series XL 3 stem Guide Revision 1.01 b Chen

——ouide1.1 6/11/1996

_-_—at the national Storaoe Laborato b H er 2/26/1993

_——Revision 2.0 b Infotrend TechnoIo-ies, Inc. 1995-

Imo-Iementin a Fibre Channel SCSI trans-ort b Snivel

."InfoServer150-—Installation and Owner's Guide", EK—lNFSV-OM-001,-Digital Equipment Corporation, Maynard, Massachusetts 1991,
Cha-ters 1 and 2

m InfoServer150VXT PhotOo-rah _

m lnfoserver 100 System Operations Guide, First Edition Digital -E-ouiment Co oration, 1990

 

Johnson, D.B., et al., “The Peregrine High Performance RPC System",
Software-Practice and Exerience, 23 2 :201—221, Feb. 1993

-_Local-Area networks for the IBM PC b Haudahl —
C24 Misc. Reference Manual Paces, SunOS 5.09
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10l658,163
09/09/2003

First Named Inventor Geoffrey B. Hoese
2182

Shin, Christa her B-

Any Docket Number memo-13
Examiner OTHER PRIOR ART -. NON PATENT LITERATURE DOCUMENTS“Initials

New serial l/Os seed storaoe subs stems b Bursk

Petal: Distributed Virtual Disks, Edward K. Lee and Chandramohan A.
Thekkath, ACM SlGPLAN Notices, Volume 31, Issue 9, September
1996, onaes 84-92.

Pictures of internal components of the InfoServer 150, taken from
http://bindarydinosaurs.couk/Museum/Digital/infoserver/infoserver.php
in Nov. 2004.

Windows IT PRO Article, October 1997

SP. Joshi, "Ethernet controller chip interfaces with variety of 16-bit
processors," electronic Design, Hayden Publishing Co., Inc., Rochelle
Part, NJ, October 14, 1982;- . 193-200

Simplest Migration to Fibre Channel Technology” Article, Digital
Equipment Corporation, November 10, 1997, published on PR
Newswire

Systems Architectures Using Fibre Channel, Roger Cummings,
Twelfth IEEE Symposium on Mass Storage Systems, Copyright 1993
IEEE. Paces 251-256

Dot Hill’s Request to Exceed Page Limit in Motion for Summary
Jud-ment filed June 29, 2005. Case No. A-03-CV-754 88

11/10/1997

Request for Ex Parte Reexamination for 6,425,035. Third PartyRe-uester: William A. Blake —
34 Request for Ex Parte Reexamination for 6,425,035. Third Party

Reouester: Natu J. Patel

 FORM PTO 1449 US Department of
Commerce

Patent and Trademark Office   
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__———_
_ C36
__—__—
_ 038
__—_—_

~____1/21/2003
————

Reply to Office Action Under Ex Parte Reexamination Dated 02/02/07-
- for 90/007,127 filed on 04/06/05.

43

_—for 90/007,125 and 90/007,317 filed on 04/06/05.
45

for 90/007,126 filed on 04/06/05.
47

for 90/007,124 filed on 04/06/05.

C49 Office Action in Ex Parte Reexamination 90/007,123, mailed 02/07l05. 2/7/2005
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Application Number 10/658,163
Filing Date 09/09/2003
First Named Inventor Geoffrey B. Hoese .

SWAN... _
Shin. ChristOvher B-

Anyoockemumber

elem. OTHER PRIOR ART — NON PATENT LITERATURE DOCUMENTS

--__for 90/007,123 filed on 04/05/05.

-European Office Action issued April 1, 2004 in Application NO.98966104.6—2413 4/1/2004

--—_Anzaloni, et al.
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Data Storage

The present invention relates to an array of magnetic disks configured

to store machine readable data in a protected way, such that data is

recoverable in the event of disk failure.

Arrays configured to store machine readable data in a protected way

are known and are often referred to as a redundant array of inexpensive

disks. usually abbreviated to the acronym "RAID": Several RAID procedures
are known and most of these share the approach of generating redundant

data by an exclusive DRing process from which, in the event of any of the
disks failing, all of the data can be reconstituted from the remaining

operational disks.

When all of the disks are operational, the array is said to be working in

its protected mode. In the event of one disk failure, the system may still
remain operational, in that data may be read from the disks. but the data
ceases to be protected and a further disk failure would result in data loss.

With a single disk failure the system is said to be working in an unprotected
mode at which point an operator would be advised that disk replacement is

required and that the lost data needs to be reconstituted. Thus, a disk would
be physically removed, replaced and then the lost data would be
reconstituted on to the new disk.

As personal computer systems and workstations become more

powerful, allowing more sophisticated software applications to be executed
and the degree of data storage available in such systems increases, with

disks containing several gigabytes of data now becoming widely used. a

greater demand has been created for the installation of protected systems
using disk redundancy. Complete RAID subsystems may be purchased for
external connection but a problem with such known systems is that the cost

can be very prohibitive. In many situations, the cost of such a RAID system

Oracle EX. 1002, pg. 184



Oracle Ex. 1002, pg. 185

10

15

20

25

30

2

tends to be higher than the cost of a personal computer system. Thus, there
is a requirement for providing RAID protection at reduced cost.

Personal computer systems are usually housed in desktop units or

tower units having spare bays allowing additional disks to be received. Thus,
it is possible for many hard disk drives to be included within a tower housing
and additional interface cards-may be provided if required. Thereatter, it is
possible for the RAID calculations to be effected by the resident host CPU,
such that the additional extra cost is quite modest. However, a major problem
with such a configuration is that a significant processor overhead is required
in orderto perform the RAID calculations, resulting in a severe degradation in
overall system performance.

rding to a first aspect of the present invention, there is provided a
data in

Acco

ity of data storage devices configured to store machine readableplural
single device

a protected way such that data is recoverable in the event of a
failure. wherein the devices are housed for application directly into an existing
disk bay for a computer: the devices are connectable to a disk interface as if
they were a single conventional storage volume; and said devices are
controlled by an operating system installed on a computer as if they were a

single storage volume.

in a preferred emb

5 may be received in respective lDE connections.

presents a SCSI interface to a host computer

odiment, the disks are interfaced to an lDE

connection and three disk

Preferably. the array

and the array may be configured to be housed in two or more five and one

quarter inch drive bays.

According to a second aspect of the present invention, there is
method of equipping a personal computer with a plurality of dataprovided a aid devices

e devices configured as a redundant array by interfacing sstorag
uch that protected

to conventional five and one quarter inch drive bays, 5

machine readable data is recoverable in the event of a single disk failure,
comprising the steps of supporting the array within an existing disk bay for a
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computer, connecting the array to the computer as if it were a single
conventional computer disk; and controlling said drives by an operating

system installed on a computer as if it were a single storage volume.
The invention will now be described by way of example only, with

reference to the accompanying drawings. in which:

figure 1 shows a personal computer system:

Figure 2 shows an array of disks being inserted into a computer

system;

Figure 3 details the array shown in Figure 2;
Figure 4 shows an exploded view of the array identified in Figure 3;
Figure 5 shows a rear face view of the array back plane;
Figure 6 shows a circuit for implementing RAID calculations; and
Figure 7 illustrates the removal of a damaged disk from the array; and
Figure 8 shows an alternative embodiment for the extmsion identified

inffiguna4.

A personal computer system is shown in Figure 1 in which a main
system tower 101 supplies visual information to a visual display unit 102 and
receives manual commands via a keyboard 103. The main system tower
houses a central processing unit, memory circuits and other standard
associated electronics as is well known in the art The personal computer

system may be an lBM PC type system. a Mackintosh system or any other
computer type equipment used for individual use, possibly in a networked
configuration. Alternatively, the main system tower 101 may constitute a
network server. possibly anning an appropriate server operating system,

such as Windows NT server.

Tower 101 includes conventional five and one quarter inch disk bays.

Within these disk bays a plurality of devices have been mounted, including a

three and a half inch floppy disk drive 105, a tape streamer 106, a CD ROM
drive 107 and an array of magnetic disks 108, embodying the present
invention.
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Array 108 is detailed in Figure 2 and is shown being installed into the
main system tower 101. The array 108 of mag
store machine readable data in a protected way such that data is recoverable

re. The array of disks is housed for

netic disks is configured to

in the event of a single disk failu

application directly into an existing disk bay of a computer. such as the main
system tower 101. The array is connectable to the computer as if it were a
single conventional computer disk and the array is operated by an operating
system installed on the computer as if it were a single disk

Each empty drive bay is protected by a removable plastic cover
unit 107 locates within an aperture equivalent to the width of two bays,

moval of two such covers. The array includes a housing 201,
5 its rear includes

and

requiring the re

locatable within the two bay aperture and toward
conventional power and data connectors; such that the housing as a whole is
connected to the main system tower using a conventional SCSI connection.
Thus, the main system perceives the disk array as if it were a single disk and
the operating system, executed by the main system. controls the operation of
the array using equivalent commands to those required for the operation of a
single storage volume.

The array 107 is detailed in Figure 3 and contains a total of three IDE
drives 301. 302 and 303. An exploded view of the array is illustrated in Figure
4, which shows each of the individual IDE drives 301, 302 and 303 being
supported by aluminium extrusions, in the form of a left extrusion 401 and a
right extrusion 402. These extrusions hold the disk drives 301, 302 and 303
firmly in place and facilitate the removal and replacement of individual disk
drives when disk failure occurs.

Disk drives 301, 302 and 303 are locate
onal temperatures, an electric fan

d in relatively close proximity

and in order to maintain preferred operati
403 is positioned between the front of the disk drives and a front housing
404. in this respect, the main front housing includes ventilation grilles 405.
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Each lDE drive 301. 302 and 303 locates within a conventional lDE

socket 406. 407. 408, in addition to respective power supply sockets 409,

410, 411. Thus. from the perspective of each lDE drive, the physical drives
are located into sockets substantially similar to those found on an lDE bus of

a standard computer system.

RAID calculations are performed within the device itself. using

conventional hardware RAID circuitry mounted on circuit board 412, having

electrical connections to the back plane circuit board 413‘ Right extrusion 402

defines a cavity 414. configured to receive circuit board 412. The extrusions
401 and 402 are held in position by an upper plate 415 and a lower plate

416. secured by appropriate bolts 417.

The rear face of back plane 413 is illustrated in Figure 5. The back

plane includes a conventional SCSI socket 501 and a power supply socket
502. The array therefore presents itself to the main system as a single disk
drive. requiring a single disk drive connection via SCSI interface 501.

Back plane 413 also includes rows of holes 503 to facilitate ventilation
of the disks. Thus, cooling air is brought in through ventilation holes 405,

blown between the disks 301. 302 and 303 and then exits through holes 503.

The circuit implemented on board 412 is illustrated diagramaticaily in

Figure 6. The circuit includes a central processing unit 601 which
communicates with an input/output circuit 602 via a CPU bridge 603. In

addition. operation of CPU 601 is controlled by a CPU mode select circuit
604. Power from the housing is directed to a three volt supply regulating

circuit 605. arranged to supply power to operational circuits via supply rails.
The CPU 601 receives data relating to the operational environment

from an environmental detecting circuit 606. This information may be .

received directly. as shown in Figure 6. or it may be directed via other control

circuitry to allow combined environmental information to be returned to the
CPU 601.
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Further output circuitry includes lDE controllers 607 and 608 and a
SCSI controller 609. These circuits communicate with the back plane sockets
via a one hundred and eighty way connector 610.

input/output circuit 602 supplies driving current to six LED‘s 701, 702,
703. 704, 705 and 706 shown in Figure 7. Each of these LED‘s is visible by
means of respective holes 711, 712, 713, 714, 715 and 716 in the front panel
404. Each LED is a Hewlett Packard HSMF—CBSS and actually includes a
green LED and a red LED which may be operated independently.

LED 701 indicates the overall operational integrity of the system and
primarily confirms that CPU 601 is operating correctly. Thus. when the
system is fully operational. LED 701 is illuminated green. Altemativeiy, if
faults have been detected within the controller, LED 701 is illuminated red.

LED 702 represents the environmental monitoring status and is
primarily concerned with operational temperature. Environmental circuit 606
includes a temperature sensor and a fauit condition is generated it this
sensor detects that operational temperatures have become excessive. in
addition, a tachometer is associated with fan 403 and a fault condition is
generated ifthis detects that rotation of the fan has ceased. Malfunction of
fan 403 represents a serious problem in that this could result in all three
drives being permanently damaged such that no protection is offered by the
RAID configuration. The system aiso detects the presence of appropriate
voltages on voltage supply rails, as supplied by power supply unit 605 in
addition to detecting appropriate terminator power on the SCSI bus.

When the supply rafl voltages are correct, SCSi terminator power is
correct, the fan is operational and the system is working at its optimal
operational temperature. LED 702 is illuminated green. If the system
encounters problems and diverges from its preferred operational
characteristics. such a condition is detected and LED 702 is illuminated
orange. Under these conditions. further operation of the system is permitted
but warnings may be generated to the effect that a job should be closed
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down and that the device should be investigated. If problems continue and

the situation worsens. particularly if the operational temperature becomes

very high. LED 702 is illuminated red. Under these conditions. power to the
dn'ves is removed and an error condition is generated such that further

5 access to the drives is not permitted.

LED 703 indicates that the SCSl connection is fully operational by

being illuminated green. Furthermore, when the SCSI bus is actually in use.
LED 703 is illuminated orange.

LED’s 704. 705 and 706 represents operational characteristics of the

10 individual drives 301, 302 and 303 respectively. When the drives are

operational. the LED’s are illuminated green and then illuminated orange
when the actual data transfer takes place. Furthermore. if a disk error is

detected. to the effect that an individual disk has failed, its respective LED is

illuminated red.

15 In response to a single disk failure, it is preferable for the system to be

placed off-line and for the damaged disk to be replaced immediately so that
the lost data may be reconstituted and the system returned to protected

mode operation. in order to replace a disk. the front panel is removed. an

operation facilitated by the front panel 404 being retained simply to the main

20 housing by means of an interference connection. Having removed the front

panel 404 it is restrained by wires 71? required for supplying electrical power
to fan 403.

The disk drives include tapped holes towards their front-right corner

and each of said tapped holes receives a threaded stud 719. Stud 719 allows

25 its respective disk 301 to 303 to be removed by the application of a stud hook

720. Force is applied in the direction of arrow 721. thereby forcing the

respective disk drive away from its lDE and data sockets, such as sockets
406 and 409 etc.

An alternative embodiment is illustrated in Figure 8. in this

30 embodiment. side panels and a base panel are fabricated as a single
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extrusion 801. The housing is then completed by the application of a top
panel 802. The top panel 802 is secured to the lower extrusion 801 by means

xtrusicn is further secured by an
t i of bolts 803 and circuitry held within the e

adhesive clip 804.

 
Oracle EX. 1002, pg. 191



Oracle Ex. 1002, pg. 192

10

15

20

25

30

Claims

1. A plurality of data storage devices configured to store machine

readable data in a protected way such that data is recoverabie in the event of

a single device failure. wherein

the devices are housed for application directly into an existing disk bay

for a computer;

the devices are connectable to a disk interface as if they were a single

conventional storage volume: and

said devices are controlled by an operating system installed on a
computer as if they were a single storage volume.

2. Data storage devices according to daim 1. wherein said

storage devices are magnetic disk drives.

3. Data storage devices according to claim 2, wherein the

magnetic disks are interfaced to an IDE connection.

4. Data storage devices according to claim 3, wherein three disks

are received in respective IDE connections.

5. - Data storage devices according to any of claims 1 to 3, wherein -

said devices present a SCSI interface to a host computer,

6. Data storage device according to any of claims 1 to 5,

configured to be housed in two or more five and one quarter inch drive bays.

7. Data storage devices according to any of claims 1 to 6,

including means for detecting when said devices are operating in non-ideal
conditions.
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B. Data storage devices according to claim 7. including means for

detecting when said devices are operating at excessive temperatures.

9. Data storage devices according to claim 7 or claim 8, including

means for detecting non-operation of a cooling fan.

10. Data storage devices aCcording to claim 7 or claim 8, including

means for directly detecting an excessive operational temperature.

11. Data storage devices according to any of claims 7 to 10,

including means for removing drive power to said devices upon detecting a
non~ideal operating condition.

'12. Data storage devices according to any of claims 1 to 11,

including a detachable front panel and a cooling fan secured to said front
panel, including ventilation openings arranged to direct a cooling air-stream
between the individual devices.

13. A plurality of data storage devices according to any of claims 1
to 12, wherein said devices are oonnectable in a computer housing and the
devices are controlled by the operating system of said computer.

14. A method of equipping a personal computer with a plurality of
data storage devices configured as a redundant array by interfacing said
devices to conventional five and one quarter inch drive bays, such that
protected machine readable data is recoverable in the event of a single disk
failure, comprising the steps of

supporting the array within an existing disk bay for a computer,
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connecting the array to the computer as if it were a single conventional

computer disk; and

controlling said drives by an operating system installed on a computer

as ifit were a single storage volume.

15. A method according to claim 14. wherein said data storage

devices are magnetic disk drives.

16. A method according to claim 15, wherein said magnetic disk

drives are interfaced to an IDE connection.

17. A method according to claim 16, wherein three disks are

received in respective IDE connections.

18. A method according to any of claims 14 to 17, wherein said

devices present a SCSI interface to a host computers

19. A method according to any of claims 14 to 18. wherein said

devices are housed in two or more five and one quarter inch drive bays.

20. A method according to any of claims 14 to 19. wherein non-

ideal operating conditions for said devices are detected.

21. A plurality of data storage devices substantially as herein

described with reference to the accompanying Figures.

22. A method of equipping a personal computer substantially as

herein described with reference to the accompanying Figures.
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(S 7) [Abstract]

[Objective]

access to 110 device ofplural is made possible from
information processing apparatus of plural .

[Constitution]

information processing apparatus 20, 30, 40 and multi access
control device 50 ofplural are connected to FDDIlO, the
multi access control device 50 SCSI is connected to I/O
device 70, 80, 90.

To multi access control device access it does information

processing apparatus , with FDDIframe .

data from information processing apparatus transmission and
reception after doing, in protocol conversion section 520,1't
converts network control unit 500, to SCSI protocol with
FDDIinterface , through 1/0 device control unit 510,access it
does I/O device .
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[Claim(s)]

[Claim 1]

Through network , through network control means and 1/0
interface which do interface control of said network in system
which connects information processing apparatus ofplural ,
the multi access control means which consists ofprotocol
conversion means which converts I/O device control means
and the said network control means and I/O device control
means which control [/0 device of plural interface providing,
As for information processing apparatus of aforementioned
plural through said multi access control means , in the I/O
device of aforementioned plural access multi access I/O
control system . which designatesthat it does as feature

[Claim 2]

multi access I/O control system . which is stated in Claim 1
which designates that theaforementioned l/O device control
means is built in to control unit inside theaforementioned l/O
device as feature

[Claim 3]

Treatment data which information processing apparatus of
aforementioned plural executed, through aforementioned
multi access control means , it houses in theaforementioned

predetermined I/O device , changes to information processing
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apparatus of preparatory at time of damage of said
information processing apparatus , as for information
processing apparatus of said preparatory , referring to 1/0
device where aforementioned treatment data is housed, the
multi access I/O control system . which it states in Claim]
which designates that it continuestreatment as feature

[Claim 4]

information which aforementioned each information

processing apparatus , possesses local [[0 device , isrecorded
to said local I/O device , through aforementioned multi access
control means , housing in 1/0 device which corresponds to
aforementioned information processing apparatus , backup the
multi access 110 control system . which is stated in Claim 1
which designates thing which isdone as feature

[Claim 5]

As for aforementioned I/O interface , from interface of
transmission dedicated and interface of reception dedicated

configuration multi access I/O control system . whichis stated
in Claim 1 which designates that it is done as feature

[Description of the Invention]

[0001]

[Field of Industrial Application]

this invention regards multi access I/O control system ,
through especially network , from the information processing
apparatus ofplural it regards control system of accessible I/O
device in system which connects information processing
apparatus of plural .

[0002]

[Prior Art]

There is a system which is stated in for example Japan
Unexamined Patent Publication Hei 4— 196737disclosure as
technology whichshares I/O device with processing unit of
plural .

Regarding this system , being something which shares
console for the conservation of l with host computer of plural
table , buffering afier doing, itnotifies received information
from host computer to control unit , said control unit sets the
Switch for host selection, outputs data of host which
isselected to console for conservation .

[0003]

[Problems to be Solved by the Invention]

But, because technology which was inscribed in each every
host interface has provided buffer in independence, amount of
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hardware to become many, inaddition, to need hardware of
peculiar like host selection switch , becausefurthermore, host
interface connector of a quantity which is suitable to‘ quantity
ofhost are needed, when host which is connected becomes
many as device entirety does scale-up , There was a
deficiency that only configuration which connects console of
lvis—a—vis host ofplural table it is possible to take.

[0004]

objective of this invention is to offer multi access I/O control
system which makes access to I/O device of plural possible
from information processing apparatus ofplural .

[0005]

[Means to Solve the Problems]

In order to achieve aforementioned objective , with invention
whichis stated in Claim 1, through network , through network
control means and the [/0 interface which do interface control
of said network in system which connects the information

processing apparatus of plural , multi access control means
which consists ofprotocol conversion means whichconverts.
I/O device control means and said network control means and
1/0 device control means which control IIO device ofplural
interface providing, information processing apparatus of
aforementioned plural through said multi access control
means , hasdesignated that access it does as feature in 1/0
device oftheaforementioned plural .

[0006]

With invention which is stated in Claim 2, it designates
thataforementioned I/O device control means is built in to
control unit inside theaforementioned I/O device as feature.

[0007]

With invention which is stated in Claim 3, treatment data
which information processing apparatus of aforementioned
plural executed, through theaforementioned multi access
control means , it houses in aforementioned predetermined
I/O device , changesto information processing apparatus of
preparatory at time of damage of said information processing
apparatus , the information processing apparatus of said
preparatory referring to I/O device where
aforementionedtreatment data is housed, has designated that it
continues treatnicntas feature.

[0008]

With invention which is stated in Claim 4,
aforementionedeach information processing apparatus , it

possesses local l/O device , information which is recorded to
the said local IIO device , through aforementioned multi
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20.30.40 amt/awatztfiutalfifi 50 at
FDDI(FiberDistributed Data Interface)lO(LAN)
ctafiéhrtfifiténtuéo

[0012]

FDDIlO eafismfimnaee 20. 30. 40
I:~ ?Jb¥7’7tzifiififllfifi 50 A FDD1711—
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access control means , housing in 1/0 device

whichcorresponds to aforementioned information processing
apparatus , it designates that backup it does as feature.

[0009]

With invention which is stated in Claim 5, as for
theaforementioned l/O interface , it designates that

configuration it is done asfeature from interface of
transmission dedicated and interface of thereception
dedicated i

[0010]

[Working Principle]

information processing apparatus and multi access control
device ofplural are connected by FDDI, the multi access
control device SCSI is connected to 1/0 device .

multi access control device configuration is done from
network control unit and protocol conversion section and I/O
device control unit .

To multi access control device access it does information
processing apparatus , with FDDIframe .

data from information processing apparatus transmission and
reception afier doing, in protocol conversion section,it
converts netvitork control unit , to SCSI protocol with
FDDIinterface , through I/O device control unit ,access it does
110 device .

Because of this, multi access control device is added only, can
control 110 device of the plural from information processing
apparatus ofplural without adding what modification to
conventional IIO device .

[00 l 1]

[Working Example(s)]

Below, one Working Example of this invention is explained
concretely making use of drawing .

Figure l is system diagram which relates to one Working
Example of this invention .

system of this invention is done, information processing
apparatus 20, 30, 40 and multi access control device 50 of
plural FDDI (FiberDistributed data interface) being
connected by 10 (LAN ), configuration .

[0012]

To multi access control device 50 access it does information

processing apparatus 20, 30, 40 which is connected to the
FDDIIO, with FDDIframe .

multi access control device 50 configuration is done from

protocol conversion section 520 which converts [/0 device
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It4zfilltfllall 510 tr FDDI 7°13 Munro? scs1
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[0013}

E 2 I; 71be7btx‘rfillfiléfifi 50 (Dim/0
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wanna 500 2:. 1/0 +‘n’vrztfillfi’dlafi 510 et
RAM523 at 7atztfiflifilfi$ 52413110 Ax 525
«matte/earned jut-aver 521 t. ROM522
at TOtXfiJtflEfi 524l17’L'lt'1y‘U‘Iix 526 1:
.ta'ctefiéhruéo

[0014]

71:1 hzlbifiéfiattbwjua‘awit
ROM522 tenant filter? 521 teem
"6’60

$$tfiflcl¢t 1/0 Hz 525 ®EE$ETH€D
rzwlzjut-y-trltz 526 ease-comma
image 20~ 30. 4o 7h\50>77-1zz£§1§n<t&
L\%él:li. 1/0 Itztj’n-tz-ytr/txé-Iel—Ir
Rubriafiibtrbcuu

[0015]

77txtfiutfi1§11 524 Ii. who—unmet 500
it]: 110 i—UHXHW‘EH 510 0571:1204}
521 «wellLatfiilfiIEfiitatl:jn-1zwfi 521

4 bus RAM523.1?~‘yi~'7—7$|Jifilfifi 50011/0 7"
IMXtfiIJfiIEB 510 «077tztfillialitm:$v
w—aaltaar 500. 1/0 alumnae]: 510 in
B RAM523 A070t11’fi'fifiléfio‘fl‘6n

[0016]

ROM522 1:111 7127-3203021: FDDI a)

MAC(Media Access Control)7 F I/ X’Efifii’i 3‘
6:.

RAM523 1:. $—@EE&U§1§Ffim/<‘y77
tb'tiiififi'élifrlz. $‘th—7eflififlfi‘fi
500.1/0 s—‘z (4145111111111 510 «035115051551:
mofizauv’aaatatcrterfirea

it. 710¥77txfi1m§EWmX%—9x
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ILtL'Cti/Efi'e‘éo

[0017]

3 lirfifimgfifibaww77tz$fltfl
¥EAwfiMflDb—Am7ar—vvl~éa’<5®1
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control unit 510 and FDDIprotocol and SCSI protocol which
control l/O device 70, 80, 90 (for example hard disk or other
storage media and circuit or other communication means)
whichis connected to network control unit 500 and SCSI 60
which do FDDlinterface control interface .

[0013]

Figure 2 is block diagram of multi access control device 50.

In multi access control device 50, network control unit 500
and 1/0 device control unit 510 and RAM 523 and access
control section524 are connected with 1/0 bus 525, processor
521 and ROM 522 and access control section 524 are
connected with processor bus 526.

[0014]

program in order to do protocol conversion is housed in ROM
522, operates on processor 521,

With this working example , processor bus 526 is provided in
order to lower usage of110 bus 525, but when access
frequency from information processing apparatus 20, 30, 40 is
low, configuration it ispossible to do with 110 bus and
processor bus as same bus .

[0015]

access control section 524, as interruption control to processor
521 is done from network control unit 500 or [/0 device
control unit 510, from processor 521 does access control to
RAM 523 from access control and network control unit 500,
[/0 device control unit 510 to RAM 523, network control unit
500, l/O device control unit 510.

[0016]

In ROM 522, MAC (Media access control )address of FDDI
is housed to other than program .

Besides you use as buffer for data transmission and reception,
youuse RAM 523, as [disukuriputa ] region in order to control
to network control unit 500, [/0 device control unit 510.

In addition, you use management or other for every status
management and l/O device inside multi access control device
as table .

[0017]

Figure 3 is figure which shows format of control frame to
multi access control device from information processing
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E 50 thfiwfififififiunfifiiflifllli.
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[0019]

-?—61 140 Ii, smith” 1410,1450 edit:
110 -7-’—5I 1460 fanstefiféhrut. filfiljfl‘y
91a 1 fiififimj‘nvafifofiéo

if; SEE 1/0 '73—’54 1460 lih‘hulxctctub.
EéwlifiantCCtiazmfi. Exmx—AE
(1, FDDI malzfiawauaemaéo

(00201

ninja-ya 1410,145011 28 moment;
he,

aiming/y 1410 lzmxtalaujnwe
1411 11. 2 [firmw—IW‘EEU. amine
omits/(«hfiafia’o

:79F?14>Ev1~ 141211, 1 E‘yi‘b‘EQ-‘U‘
Efléfl7>l¢mfiulfiljnvbffififib‘cmém
E‘ifi’éfi's'é’o

"0"(Dfiii:l?‘/F?14‘JT;L. "l'lmfiiifl'x’
>F¥I4>EUE7T<§Z

[0021]

FAan 1131413 11.2 [whoa—wrote
U . scs1_ro 4 1:‘ v 1~ , LUN(Logical Unit
Number) 4 6%. F135 LUN 8 E‘yl‘il‘rofifiié
11.61,

CDB var—7% 1414 (a. 5 E‘yFUD'Jbr—Jl/F‘C‘
first,

CDB let, 6 IMHO 1141312 [Wham/sore
‘fODEfi'I’EfisL‘CU’Sa

“0"fJ< 6 [HI-,“Fz‘fi 10 Nana “2"25< 12 li’ff
set,

[0022]

$IEE1mitEvI~ 1415 1:1 Emmy—11,1:
canon

u—Feaztazrtawemsce‘flaabtaaa
Telfiflfié‘bfimtbwfivb‘éfiéu
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apparatus .

In Figure 3 , SNAPheader 110 , 1P header 120, TC? header
130 (Being stipulated with all Request For Comment, it is ), it
adds data 140 to FDDIheader 100 (ANSlstandard)
andcontrols.

[0018]

It does sending verification and order control between
information processing apparatus 20, 30, 40 and multi access
control device 50, with TCP (transmission Conol protocol ).

[0019]

As for data 140, configuration being done from control block
1410, 1450 and thenansmission I/O data 1460, as for control
block , it consists of block of 1 to plural . '

In addition, it is possible to add transmission I/O data 1460 it
is nomecessary, and, or to add, but maximum frame length
has necessity to conformto FDDIstandard .

[0020]

control block 1410, 1450 configuration is done from 28 byte .

In control block 1410, control block length 1411, with field of
2 byte , shows theentire byte length of control block .

command chain hit 1412 consists of 1 bit , shows whether or
not which control block of the different command is
continual.

When " 0 " being, there is a command chain and shows time
of command chain none , *l&apos;&apos; . '

[0021]

device ID1413,with field of 2 byte , SCSI _ID 4bit , LUN
(Logical Unit Number) configuration is donefrom 4 bit ,
extended LUN Shit .

CDBformat 1414 is field of 5 bit .

Because CDB are 6 byte , lObyte , leyte , type has been
shown.

" 0 " 6 byte , *1&apos;&apos; 10 byte , *2* 12 byte areshown.

[0022]

Illegitimate long control hit 1415 is field of 1 hit .

read request and actual it starts reading and data length differs
and error it is a bit because it does not report
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3726.,

ifififlflfifi 20,30,40 15\B0>§3Re711&77
wattage 50 name Tifi‘éfiflfiéeé
rzmm'fifi'eaaen
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-7-’—973r§>1~ 141811. 4 1(4h0374—JDF‘55)

L) , %{E$T:lzt§1§3‘é¥—BEE7T<?9
CDB1419 [it $$ifit§ifli 10 [(41-115th
SCSI fitfilzfiaflct CDB sister/:51,

[0026]

El 4 1:. 72W79tzeutfilfifimefifimg
fiEAOJasTvu—Amva—V‘yhéid'gl
feet

[Zitéem'CtFDDI my; 100. SNAP «vs?
110. 1? «V57 120. TCP M15" 1301:. Emu;
emtflfifhen

-7-‘—9 140131 i‘éTfi‘éjD‘y’J 1470 tfiie I/o
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" At time of 1 &apos;&apos; error it does not report, " when 0
"being, error it reports.

[0023]

End report hit 1416 is field of 1 bit .

" At time of 1 &apos;&apos; treatment end is reported with
endreport block (Figure 4 ).

When “ 0 “ being, it does not report.

[0024]

command 1421 is field of 8 bit .

data reception , data transmission and indication etc for multi
access control device 50 are shown,

SCSI NO.l422 is field of 8 bit .

When SCSI of plural is controlled inside multi access control
device 50, it is a information in order to identify which SCSI .

sequence NO.1420 is field of 16 bit .

It is 21 information because end report from multi access
control device 50 it corresponds withrequest from information
processing apparatus 20, 30, 40.

[0025]

data count 1418 with field of 4 byte , shows data length which
ittransmits or receives, or.

CDB 1419 with this working example with 10 byte , houses
CDB whichconforms to SCSI standard .

[0026]

Figure 4 is figure which shows format of end frame to the
information processing apparatus fi'om multi access control
device .

In figure, FDDIheader 100, SNAPheader 110 , IP header 120,
TCP header 130 is similar to those which are
mentionedearlier.

data 140 configuration is done from end report block 1470
and thereeeption I/O data 1480.

[0027]

End report block 1470 configuration is done from 16 byte .

End report block length 1471, with fee jpll of 16 bit , shows
theentire number ofbytes of end report block .

End report chain hit 1472, when with field of 1 bit , end report
is a plural , " sets 1 &apos;&apos; .
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is a plural , “ sets 1 &apos;&apos; .

[0028]

status 1474 is field of 16 bit .

this field shows light heavy of error , [shibiritibitto ]
configuration it is done from4 bit , error status field 12bit t

SAVE DMA count 1473, with field of4 byte , shows
difference of number of bytes which process end is done in
data count 1418 and fact

for example data count 1418 being 1000 byte , when data
which was treated actuallyis 1000 byte , said field becomes
with 0.

[0029]

Figure 5 shows access sequence to multi access control device
50 from information processing apparatus 20, information
processing apparatus 30.

Below, operation of Working Example when from
information processing apparatus data is writtento I/O device
is explained.

[0030]

From information processing apparatus 20 to multi access
control device 50 it transmits with frame format which shows
data writing indication in Figure 3 .

network control unit 500 receives frame , houses data in
buffer on the RAM 523 which is beforehand transferred from
protocol conversion section 520.

network control unit 500, afier data storage , through access
control section 524, notifies theinterruptionto processor 521.

[0031]

Afier data writing indication from information processing
apparatus 20, from information processing apparatus 30 to the
multi access control device 50, it transmits with frame format
which shows data writing indication in Figure 3 .

network control unit 500 receives frame and houses data in
buffer on the RAM 523 which is beforehand transferred from
protocol conversion section 520.

network control unit 500, after data storage , through access
control section 524, notifies theinterruption to processor 521.

However, because treatment from information processing
apparatus 20 is ahead, until thattreatment ends, it becomes
treatment reservation .
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[0032]

protocol conversion section 520 which receives interruption
analyzes the header of frame which is received and does
TCP , IP (internet protocol ) treatment.

Afier that, control block 1410 is analyzed.

command is issued format vis-a—vis SCSI which normal mule
SCSI NO.1422, device ID1413 shows.

It issues command , afier housing CDB in [disukuriputa] on
RAM 523,by making starting on hardware register inside I/O
device control unit 510.

[/0 device control unit 510 which receives command ,
following to SCSI Standard , does the data transfer transition
after doing arbitration , selection , message , command phase ,
viS-a—vis for example I/O device 70 which isappointed with
information processing apparatus 20.

[0033]

It does data transfer at time of this , with DMA (direct
memory access). ~

Afier data transfer ending, stator and [komandokonpuriito ]
are sent from 1/0 device 70.

This was received, 110 device control unit 510 through access
control section 524, notifies theinterruption to processor 521.

[0034]

processor 521 which receives interruption analyzes Status
which ishoused in RAM 523.

Afier that, end report block , IP header , TCP header ,
SNAPheader which is shown in Figure 4 is drawnup on RAM
523, transmission indication is written to hardware register
inside network control unit 500.

network control unit 500 which receives this, following to
FDDIprotoco] , transmits endreport to information processing
apparatus 20.

[0035]

Treatment of information processing apparatus 20 alter
ending, treats information processing apparatus 30.

Because operation is similar to case of information processing
apparatus 20 which ismentioned earlier, it abbreviates
explanation.

[0036]

Figure 6 is figure which shows configuration of other
Working Example when multi access control device and 1/0
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device are unified.

With namely, unification, control unit (SCSI controller)
inside I/O device shoulder doesto substitute I/O device control
unit 510, therefore, necessity to provide [/0 device control
unit 510 which is shown in Figure 2 is gone, means to take
treatment system whichdirectly transfers control block to I/O
control unit 700 inside I/O device .

[0037]

Figure 7 is figure which shows configuration of other
Working Example when changeover to preparatory
information processing apparatus is done from current system
information processing apparatus .

When treatment is executed, through multi access control
device 50, it takes over the current system information
processing apparatus 21, 22, inside I/O device 70 of option
and it houses treats information 71.

When and, fault occurs in current system information
processing apparatus 21, 22, preparatory information ,
processing apparatus 23 takingover information 71 inside I/O
device 70 reading *, continues treatment.

[0038]

As for Figure 8 , information processing apparatus in figure
which shows configuration of theother Working Example
when backup it does, as for each information processing
apparatus configuration whichhas local I/O device is taken
with U0 device .

[0039]

As for each information processing apparatus 20, 30, 40, as
data is written out in respective local I/O device 201, 301,
401 , as for information processing apparatus 20, in for
example 110 device 70, as for information processing
apparatus 30 in 1/0 device 80,information processing
apparatus 40 it writes out data respectively in 1/0 device 90,
data backup does.

It writes out this , with sequence ofFigure 5 which is
mentionedearlier.

[0040]

Figure 9 shows configuration of other Working Example
where multi access control device controls SCSI of 2.

With this Working Example , it controls scsr of2 from mum
access control device of the one , on one hand- makes
transmission dedicated , designates other as reception
dedicated .

[0041]

In figure, as for SCSI controller 511 with transmission

Page 12 Paterra®1nstantMT® Machine Translation (U .5. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296)
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dedicated , as for SCSI controller 512 it is a reception
dedicated .

And, it starts reading writing to 1/0 device 70 from 110 device
70 makinguse of SCSI controller 511, SCSI controller 512uses.

However, command for I/O device does with all SCSI
controller 511 regardless ofiransmit receive.

[0042]

system of this working example , when I/O device 1 is, is
especially effective .

In other words, because specific is possible device to I, only
the initial one time does arbitration , selection , after that it is

possible at time‘of the access to abbreviate arbitration ,
selection ;

Therefore, after [komandokonpuriito] transmitting, without
BASF Lee doing with the phase transition of SCSI , because
again it can make command phase , high speed data access
becomes possible. ’

[0043]

Furthermore, this working example can do in order by fact
that for other thanthose which were inscribed, broad cast
function is used, distribution fabric to do same data to I/O
device of plural , configuration , inaddition network , interface
is not limited in FDDI, SCSI which was inscribed, isgood
even with other network , interface .

[0044]

[Effects of the Invention]

As above, explained, according to invention which is stated in
the Claim 1, because multi access control means which
consists ofnetwork control means and I/O device control
means and protocol conversion means is provided, from
information processing apparatus of plural access toithe I/O
device of plural becomes possible without modifying I/O
device .

[0045]

According to invention which is stated in Claim 2, because
the SCSI controller inside I/O device control unit and I/O
device is converted commonly, equipment configuration can
be simplified.

[0046]

According to invention which is stated in Claim 3, because
thetreatment data which information processing apparatus of

plural executed is housed in the I/O device , it is possible at
time of damage to do preparatory changeover in the high._......I
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speed i

[0047]

According to invention which is stated in Claim 4, it
ispossible to manage backup data monistically, when
demountable I/Q device like theespecially DAT is used,
media management becomes easy by specifiedoing
information processing apparatus which backup is done in
every I/O device .

[0043]

According to invention which is stated in Claim 5, because
the SCSI is separatedtinto transmission interface and
reception interface , I/O device access ofhigh throughput can
be actualized.

[BriefExplanation of the Drawing(s)]

[Figure 1]

It is a system diagram which relates to one Working Example
of this invention .

[Figure 2]

It is a block diagram of multi access control device .

[Figure 3]

It is a figure which shows format of control frame to multi
access control device from information processing apparatus .

[Figure 4]

It is a figure which shows format of end frame to information
processing apparatus from multi access control device .

[Figure 5]

access sequence to multi access control device is shown from
information processing apparatus .

[Figure 6]

It is a configuration of other Working Example when multi
access control device and 1/0 device areunified.

[Figure 7]

It is a figure which shows configuration of other Working
Example when changeover to preparatory information
processing apparatus is done from current system information
processing apparatus .

[Figure 8]

information processing apparatus it is a figure which shows
configuration of other Working Example when backup it does
with 1/0 device .
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SHARED MEMORY CONTROL USING MULTIPLE LINKED LISTS WITH POINTERS. STATUS FLAGS. MEMORYBLOCK COUNTERS AND PARITY

This application is related to co—owned U.S. Serial No.

08/650,910, filed May 17, 1996, which is hereby incorporated by
reference herein in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to memory management. More

particularly, the present invention relates to apparatus and

methods of managing a plurality of data queues stored in linked

lists in a shared common memory. The invention has particular

application to the use of a very large scale integrated circuit

(VLSI) for the buffering of telecommunications information such

as ATM data, although it is not limited thereto.

2. State of the Art

In high speed communication networks, the management of buffer

resources is one mechanism of increasing network performance.

One group of methods of managing buffer resources is known as

sharing, where a single RAM is simultaneously utilized as a

buffer by a plurality of different channels. Various sharing

methods are known (see Ve1amuri, R. et al., "A Multi—Queue

Flexible Buffer Manager Architecture", IEEE Document No. 0—7803-

0917-0/93) and each has inherent advantages coupled with inherent

'disadvantages in terms of blocking probability, utilization,
throughput, and delay. What is common to all sharing methods,

however, is that a mechanism is required to direct data into

appropriate locations in the RAM in a desired order so that the

data can be retrieved from the RAM appropriately. One such

mechanism which is well known is the use of link lists which are

used to manage multiple queues sharing a common memory buffer.

Typically, a link list comprises bytes of data, where each byte

has at least one pointer (forward and/or backward) attached to

it, thereby identifying the location of the next byte of data in

the queue. The link list typically includes extensive
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initialization and self-check procedures which are carried out by

a microprocessor on a non—real—time basis. Thus, the use of

standard prior art link list structures to manage multiplex

queues sharing a common memory is not readily adaptable for VLSI

implementation, and is likewise not particularly suited to the

handling of very high speed telecommunications information where

processing and handling are dictated by the data rate of the

real—time telecommunications signal.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide

an apparatus and method for control of memory allocation.

It is another object of the invention to provide a new link

list structure for managing queues in a shared memory.

It is a further object of the invention to provide a single

VLSI which utilizes a link list structure for managing queues of

high speed real time data in a shared memory.

It is an additional object of the invention to provide a link

list apparatus and method for controlling the flow of

Asynchronous Transfer Mode (AIM) telecommunications data into and

out of a shared buffer. '

Another object of the invention is to provide an apparatus and

method for VLSI control of ATM data into and out of a shared-RAM

by utilizing a separate RAM containing information related to the

plurality of link lists in the shared RAM.

In accord with the objects of the invention a management RAM

contained within a VLSI is provided for controlling the flow of

data into and out of a shared memory (data RAM). The management

RAM is preferably structured as an x by y bit RAM which stores

information regarding y—2 data link lists in the shared RAM, a

free link list in the shared RAM, and a block pointer to unused

shared RAM locations. Information stored in the x bits for each
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data link list includes a head pointer, a tail pointer, a block
counter and an empty flag. In a preferred embodiment

particularly applicable to the control of ATM data, the head and

tail pointers are each composed of a block pointer and a position
counter, with the poSition counter indicating a specific page in

a block which is made up of a set of contiguous pages of memory,
and the block pointer pointing to the block number. Regardless
of how constituted, the head pointer contains the address of the

first word of the first memory page of the link list, and the

tail pointer preferably contains the address of the first word of
the last memory page in the link list. The block counter

contains the number of blocks used in the particular queue, and
has a non-zero value if at least one page is used in the queue.
The empty flag indicates whether the queue is empty such that the

content of the link list should be ignored if the queue-empty
flag indicates that the queue is empty.

Information stored in the management RAM for the free link list

includes a head pointer, a block counter, and an empty flag, but
does not need to include a tail pointer as free blocks are added

to the top of the free list according to the preferred embodiment

of the invention. As is discussed below in more detail, as data

from different channels is directed into blocks of the data RAM,
a link list is kept for each channel. As data is read out of the

data RAM, blocks become available to receive new data. It is

these freed blocks which are added to the free list. Block space
can be assigned from the free list before or after the unused
blocks (discussed below) are used.

To avoid excessive initialization requirements, an unused-block

pointer is provided in the management RAM, as discussed above,
and provides a pointer to the next unused block in memory.
Initially all link lists, including the free list, are empty, and
the unused block pointer is set to the number of blocks in the

memory. As data is written to a block of shared RAM memory, the
unused block pointer is decremented. When the unused block

pointer equals zero, all of the cell blocks are included in the
link lists (including the free link list).
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According to a preferred aspect of the invention, each memory

page of the shared data RAM receiving the incoming data (which

RAM is managed by the management RAM) is composed of M contiguous

memory addresses. Depending on the memory type, each address

location can be of size B bits. The most common sizes are eight

bits (byte), sixteen bits (word), thirty—two bits, and sixty—four

bits. The first Mel locations in the page are used to store data.

The last (M'th) location of the last page in the block preferably

is used to store the address of the first location of the next

block of the queue plus an odd parity bit; i.e., the M'th

location of the last page in the block stores a next block

pointer plus parity information. If there are no more blocks in

the queue, the M'th location in the last page is set to all ones.

According to another aspect of the invention, an independent

agent is utilized in the background to monitor the integrity of

the link list structure. The independent agent monitors the sum

of the count of all of the link list block counters plus the

unused blocks to ensure that it equals the total number of memory

blocks in the common RAM. If not, an error is declared.

Likewise, the independent agent checks each link list stored in

the management RAM for the following error conditions: head and

tail pointers are equal and the block counter is not of value

one; head and tail pointers are different and the block counter

is one; and, block counter equals zero. If desired, the

independent agent can also monitor the block pointers stored in

the M'th location of the last page of each block to determine

parity errors and/or to determine errors using parity or CRC.

Using the methods and apparatus of the invention, four

operations are defined for ATM cell management: cell write, cell

read, queue clear, and link list monitoring. In the cell write

operation, a cell is stored into a queue. More particularly,

when an ATM cell is received at a port w so that it is to be

stored in queue number n (which stores cells of priority v for

port w), a determination is first made as to whether the queue is

empty. If it is not empty, the queue status (i.e., the tail
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pointer and position counter stored in management RAM) is

obtained, and a determination is made as to whether a new block

will be needed to be added to the queue. If a new block is not

required, the cell is written to the location indicated by the

tail pointer position, and the tail pointer position counter for

that queue in the management RAM is updated. If this is the last

page of a block, the M'th location of the page (in the shared

memory) is set to all ones. If a new block is required, either

because the queue was empty or because a previous cell had been

written into the last page of a block, a block must be obtained.

If it is a first block of a queue, initial queue parameters are

stored. If it is not the first block of the link list, a block
is obtained from the free list and the free list is updated; or

the block is obtained from the unused blocks and the block

pointer for the unused blocks is updated. Then, the cell is

written to the queue, and the tail pointer, position counter, and

block counter for the queue are all updated in the management
RAM.

The cell read operation is utilized where a cell is to be read

from a queue. In the cell read operation, the cell indicated by

the head pointer and head pointer position counter for that queue

is read from the queue. After reading the cell from the queue a

determination is made as to whether the cell was either the last

cell in a block and/or the last cell in the queue. If it is

neither, then the queue status is updated (i.e., the head pointer

position counter is changed), and another cell read operation is

awaited. If the cell is the last cell in the block, then the

queue status preferably is checked for correctness by verifying

the parity of the pointer (using a parity bit), and is updated by

changing the head pointer and head pointer position counter. The

free list is updated by adding the freed block to the head of the

free list, and the free list and link list block counters are

updated. If the cell is the last cell in the queue, the

procedure for the last cell in the block is followed, and the

queue empty flag is set.
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The queue clear operation is a microprocessor command provided

for the purpose of clearing a queue. When the queue clear

operation is presented, the queue status is updated by setting

the queue flag, and the blocks in the queue are added to the head

of the free list which is likewise updated.

The link list monitoring operation is the agent which monitors

the integrity of the link list structure whenever the cell write,

cell read, and queue clear operations are not running. As set
forth above, the link list monitoring operation monitors the

linked lists for errors by checking that the sum of the count of

all of the link list block counters plus the unused blocks-equals

the total number of memory blocks in the common RAM, that when

head and tail pointers are equal the block counter is set to one,

that when head and tail pointers are different the block counter

is not set to one, etc.

Additional objects and advantages of the invention will become

apparent to those skilled in the art upon reference to the

detailed description taken in conjunction with the provided

figures.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is-a block diagram of an apparatus incorporating the

link list memory management RAM of the invention.

Figure 2 is a chart showing the structure of the memory

management RAM of Figure 1.

Figure 3a is a diagram of an example of the shared data memory

of the apparatus of Figure 1.

Figure 3b is a diagram of the details of a page of one of the

blocks shown in Figure 3a.

Figure 3c is a diagram of an example of the information

contained in the memory management RAM of Fig. l for managing the

shared data memory example of Figure 3a.
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Figures 4a - 4d are flow charts for the write, read, queue

clear, and link list monitoring operations carried out by the

flow controller of the apparatus of Figure 1.

Figures 5a-5d are state machine diagrams for a write, read,

clear, and monitor state machine according to the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention will now be described with reference to the

physical layer VLSI portion of an ATM destination switch

described in parent U.S. Serial No. 08/650,910, although it is

not limited thereto. As seen in Fig. l, and as discussed in the

parent application, the physical layer portion 130 of the ATM

destination switch 100 preferably includes a UTOPIA interface

150, a managing RAM 162, a flow controller 166, a microprocessor

interface 167, channel interface buffers 170, and a RAM interface

175. The flow controller 166 is coupled to the UTOPIA interface

160, the managing RAM 162, the microprocessor interface 167, the

channel interface buffers 170, and the RAM interface 175. The

UTOPIA interface generally receives cells of ATM data in a byte—

wide format, and passes them to the flow controller 166. Based

on the destination of the cell (as discussed in the parent

application), and the priority of the cell, the flow controller

166 writes the cell into an appropriate output buffer 170. The

output buffer is preferably capable of storing at least two ATM

cells so that one cell can be read out of the buffer as another

is being read into the buffer without conflict. If buffer space

is not available for a particular cell at a particular time, the

flow controller 166 forwards the ATM cell via the RAM interface

175 to a desired location in a shared RAM 180 (which may be on or

off chip) based on information contained in the managing RAM 162

as discussed in more detail below. When room becomes available

in the output buffer 170 for the cell, the flow controller 166

reads the data out of the shared RAM 180, and places it in the

buffer 170. In the background, when not receiving data from the

UTOPIA interface, and when not reading data from or writing data

to the shared RAM 180 or writing data to the buffers, the flow
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controller 166 monitors the integrity of the link list structure

contained in the managing RAM, as is described in more detail

below. In addition, the flow controller 166 can perform various

functions in response to microprocessor command received via the

microprocessor interface 167.

The managing RAM 162 may serve various functions, including

providing information for assisting in the processing of the

header of the ATM cell as discussed in the parent application

hereto. For purposes of this invention, however, the managing

RAM 162, or at least a portion thereof, is preferably provided as

a x bit by y word RAM for the purpose of managing y—2 link lists

which are set up in the shared RAM 180 (y-2 equalling the product

of w_ports times v priorities). Thus, as seen in Fig. 2, a link

list information structure for y-2 data queues includes: a head

pointer, a tail pointer, a block counter, and a queue empty flag

for each of the y—2 data queues; a free list block pointer, block

counter, and queue empty flag for a free list; and a block

pointer for the unused blocks of memory. Each head pointer and

tail pointer preferably includes a block pointer and a position

counter, with the block pointer used for pointing to a block in

the memory, and the position counter being used to track pages

within a block of memory. Thus, for example, where ATM cells of

fifty—three bytes of data are to be stored in the shared memory,

and each cell is to be stored on a “page", a block having four

contiguous pages may be arranged with the position counter being

a two hit counter for referencing the page of a block. The block

counter for each queue is used to reference the number of blocks

contained within the queue. The queue empty flag when set

indicates that the queue is empty, and that the pointers

contained within the queue as well as the block count can be

ignored.

As suggested above, the head pointer for each link list queue

contains the address of the first word of the first memory page

of the queue in the shared memory. The tail pointer for each

link list queue contains the address of the first word of the

last memory page in the queue. Each memory page of the shared

Oracle Ex. 1002, pg. 230



Oracle Ex. 1002, pg. 231

wo 98136357 PCTIUSQSIOZBI

9

memory is composed of M contiguous memory addresses. Depending

on the memory type, each address location can be of Size B bits,

with common sizes being eight bits (byte), sixteen bits (word),

thirty-two bits, or sixty—four bits. In accord with the

preferred embodiment of the invention, the address locations are

sixteen bits in length with the first M-l locations in a page

containing the stored information; The M'th location of a last

page in a block is used to store a next block pointer which is

set to the first location of the next block plus an odd parity

bit. Where the block is the last block in the queue, the M'th

location of the last page in the last block is set to all ones.

Where the page is neither the last page of the block, nor the

last block in the queue, the M'th location of the page is not

utilized. In the preferred.embodiment of the invention used with

respect to AIM telecommunications data, each page is thirty-two

words in length (i.e., M = 32), with each word being sixteen

bits. Thus, an ATM cell of fifty-three bytes can be stored on a

single page with room to spare. It should be appreciated, that

in some applications, only the data payload portion of the ATM

cell (i.e., forty-eight bytes), and not the overhead portion
(five bytes) will be stored in the shared memory. In other

applications, such as in switches where routing information is

added, cells of more than fifty—three bytes may be stored.

Regardless, with a thirty—two word page, system addressing is

simplified.

An example of the memory organization of the shared memory is

seen in Fig. 3a. In Fig. 3a, two active link list data queues

are represented, as well as a free list queue and an Unused

block. In particular, memory blocks 512, 124, and 122 are shown

linked together for a first queue, memory blocks 511, 125, and

123 are linked together for a second queue, memory blocks 510 ~

125 are linked together for the free list queue, and memory

blocks 121 — 1 are Unused. It will be appreciated that in the

preferred embodiment of the invention, each page contains thirty—

two sixteen bit words. Thus, the thirty-second (M'th) word of

memory block 512 (seen in more detail in Fig. 3b) contains a

pointer (the ten least significant bits) which points to memory

block 124, the thirty—second word of memory block 124 contains a
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pointer which points to memory block 122, and the thirty—second

word of memory block 122 contains all ones, thereby indicating

the last word in the queue. Likewise, the thirty—second word of

memory block 511 contains a pointer which points to memory block

125, the thirty—second word of memory block 125 contains a

pointer which points to memory block 123, and the thirty-second

word of memory block 123 contains all ones, thereby indicating

the last word of that queue.

The free list of Fig. 3a is Seen extending from block 510 to

block 126. The unused blocks run from block 121 to block 1.

Turning to Fig. 3c, specifics are seen of the management RAM

which would be associated with managing the shared memory in the

state of Fig. 3a. In particular, information for link list #1 is

seen with a head pointer having a block pointer having a value

equal to 512 and a position counter set at "00" to indicate a

first page of memory in the block storing data. The tail pointer

of the link list #1 information has a block pointer having a

value equal to 122 and a position counter set to "11" to indicate

that all pages of block 122 are being used. The block counter of

the information for link list #1 is set to a value of three, and

the queue empty flag is not set (i.e., equals zero). Information

for link list #2 is seen with a head pointer having a block

pointer having a value equal to 511 and a position counter set at

"01" to indicate that the data first occurs at a second page of

the block (i.e., the first page already having been read from the

block). The tail pointer of the link list #2 information has a

'block pointer having a value equal to 123 and a position counter

set at "10" which indicates that there is no data in the last

page of the block. The block counter of the link list #2

information is also set to a value of three, and the queue empty

flag is not set. The value of the head and tail pointers and

block count for the information of link list #N are not

indicated, as the queue empty flag of link list #N is set (equals

one), thereby indicating that the pointers and block counter do
not store valid data. Likewise, while details of information for

other link lists are not shown, the only data of interest would
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be that the queue empty flags related to all of those link lists

would equal one to indicate that no valid data is being stored

with reference to those link lists. The head pointer of the free

list information has a block pointer set to a value 510, and a

block count of 385. The queue empty flag of the free list is not

set, as the free list contains data. Finally, the block pointer

relating to the Unused queue is shown set to a value of 121. It

is noted that in order to increase performance, the free list

head pointer and block counter information is preferably

implemented in a series of flip—flops, and is thus readily
available for purposes discussed below with reference to Figs.

4a—4d. The queue empty flags are also preferably similarly

implemented.

It should be appreciated that by providing the queue empty

flags and an Unused block pointer, excessive initialization

requirements are eliminated. As suggested above, the queue empty

flag indicates that there is no valid data for a link list and
that the head and tail pointers for that link list and the block

counter of that link list can be ignored. The Unused block

pointer is provided to point to the next unused block in shared

memory. As memory pages are written or used, the Unused block

pointer is decremented until a value of zero is reached. At that

point, all cell blocks are included in the link lists (including
the free list). As previously mentioned, when a block is read

from the shared memory, the available block is added to the free

list. When a new block is required for adding to a link list,

the block space may be taken from either the free list or from

the Unused blocks, and available blocks from the free list may be

taken either before or after the Unused blocks are used.

Turning now to Figure 4a, a flow chart of operations of the

flow controller 166 of the apparatus 100 of Figure l is seen with

respect to writing data to the shared memory. It is noted that

while the operations are shown in flow chart form, in accord with

the preferred embodiment of the invention, the operations are

carried out in hardware. When the flow controller 166 determines

that it is receiving an ATM cell which cannot be written into a
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buffer directly, the flow controller makes a determination at 200

(by checking the management RAM queue empty flag associated with

that queue) as to whether the queue which should receive that

cell is empty. If the queue is not empty, at 202 the queue

status (i.e., the tail pointer and position counter) for that

queue is obtained, and at 204 a determination is made as to

whether a new block will be needed to be added to the queue

(i.e., is the position counter equal to "11"). If a new block is

not required, at 206 the cell is written to the shared RAM

location indicated by the tail pointer position counter for that

queue (stored in management RAM). and at 208 the tail pointer

position counter for that queue is updated. At 210, a

determination is made as to whether the cell is being written

into the last page of a block. If so, at 212 the flow controller
writes a word of all ones into the M'th location of the page (in

the shared memory). K

If it is determined that a new block of shared RAM is required

to store the incoming cell because at 200 the queue was empty, at

214, a block is obtained from the either the free list or from

unused RAM. If the block is obtained from the free list, at 216,

the free list information is updated by changing the head pointer

of the free list (i.e., setting the head pointer to the value

stored in the M'th location of the last page of the obtained

block), and by decrementing the block counter associated with the

free list. If the block is obtained from the unused RAM, the

block pointer for the unused RAM is decremented at 216.

Regardless, at 218, the cell is written to the queue, and at 220,

the tail pointer and block counter for the queue are both updated

in the management RAM (with the block counter being set to the

value one), and the queue empty flag is changed.

If it is determined that a new block of shared RAM is required

to store the incoming cell because at 204 the tail pointer

position counter of the link list indicated that the entire tail

block is storing data, at 222, a block is obtained from the

either the free list or from unused RAM. If the block is

obtained from the free list, at 224, the free list is updated by
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changing the head pointer of the free list (i.e., setting the

head pointer to the value stored in the M'th location of the last

page of the obtained block), and by decrementing the block

counter associated with the free list. If the free list becomes

empty because a block is removed, the queue empty flag of the

free list is set. If the block is obtained from the unused RAM,

the block pointer for the unused RAM is decremented at 224.

Regardless, at 228, the cell is written to the queue, and at 230,

the tail pointer and block counter for the queue are both updated

in the management RAM.

The details of the flow controller operation with respect to a

cell read operation (i.e., where a cell is to be read from a

queue because a buffer is available to receive the cell) is seen

in Fig. 4b. In particular, when a data buffer becomes available,

the flow controller at 250 reads the head pointer and tail

pointer in the management RAM for the link list associated with

the available data buffer. Then, at 252, the flow controller

reads from shared memory the cell at the location in the shared

memory indicated by the head pointer, and provides the cell to

the data buffer. After the data has been read, the flow
controller determines at 254 (based on the head pointer and tail

pointer) whether the cell was the last cell in the queue, and at

256 (based on the head pointer position counter) whether the cell

was the last cell in a block. If it is neither, then at 258 the

queue status is updated (i.e., the head pointer position counter

is changed), and another cell read operation is awaited. If at

254 it is determined that the cell is the last cell in the queue,

at 260, the head pointer for the free list (obtained from the

management RAM) is inserted into the last word of the last page

of the freed block. Then at 262, the free list in the management

RAM is updated by adding the freed block to the head of the free

list; i.e., by updating the free list block pointer and block

counter. At 264, the queue empty flag is set for the link list

which now has no blocks. If the free list was empty prior to

adding the freed block, the free list must be initialized (with

appropriate head pointer and block counter) and the queue empty

flag changed at 264. In addition, in the case were the free list
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was empty prior to adding the freed block, the last word in the

freed block in the shared RAM should be set to all ones.

If at 256 it is determined that the cell which has been read

out of shared memory is the last in a block, then at 266, the

head pointer for the free list as obtained from the management

RAM is inserted into the last word of the last page of the freed

block. Then, at 268, the queue status for the link list is

updated by changing the block pointer and position counter of the

head pointer (to the value contained in the last word of the page

of memory being read out of the shared memory), and by

decrementing the block counter. Again, it is noted that if the

free list was empty prior to adding the freed block, the free

list must be initialized (with appropriate head pointer and block

counter) and the queue empty flag changed, and the last word in

the freed block in the shared RAM should be set to all ones. It

is also noted, that upon obtaining the pointer in the M'th

location of the last page of the block,_according to the

preferred embodiment of the invention, at 270, a parity check is

done on the pointer. At 272, the calculated parity value is
compared to the parity bit stored along with the pointer. Based

on the comparison, at 274, a parity error condition can be 7

declared, and sent as an_interrupt message via the microprocessor

interface port 167 (Fig. l) to the microprocessor (not shown).

Preferably, when a parity error is found, the microprocessor

treats the situation as a catastrophic error and reinitializes

the management and data RAMs.

Figure 4c sets out the operation with respect to the queue

clear microprocessor command (received via the microprocessor

interface 167). When the queue clear operation is presented, at

270 the queue status for the link list is updated by setting the

queue empty flag, and at 272, the blocks in the queue are added

to the head of the free list which is updated in a manner

discussed above (Fig. 4b) with reference to the cell read

operation.
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The link list monitoring operation seen in Fig. 4d is the

hardware agent which monitors the integrity of the link list

structure whenever the cell write, cell read, and queue clear

operations are not running. The link list monitoring operation
preferably monitors four different error conditions. In

particular, at 280, the counts of all of the link list block

counters (including the free list) where the queue empty flag for

those link lists are not set are summed together with the unused

blocks and compared the total number of memory blocks in the

common RAM. If the sum does not equal the total number of memory

-blocks in the common RAM, at 281, an error condition is declared

by triggering a microprocessor interrupt bit. At 282, the head

and tail block pointers of each link list are compared. If at

284 the head and tail block pointers are determined to be equal,

at 286 the block counter is checked, and if not equal to one, at

287 an error condition is declared. If the head and tail block

pointers are not equal when compared at 284, at 288 the block

counter is checked, and if the block count is equal to one, at

289 an error condition is declared. At 290, the block counter

for each link list whose queue empty flag is not set is checked;

and if the block counter equals zero, at 291 an error condition

is declared.

According to the preferred embodiment of the invention, the

write, read, clear, and monitoring operations of the flow

controller are carried out in hardware which may be generated by

using HDL code to synthesize hardware gates via use a VHDL I

compiler. Figures 5a—5d are state machines diagrams ,

corresponding to the HDL code, including a write state machine

(Fig. 5a), a read state machine (Fig. 5b), a clear state machine

(Fig. 5c), and a monitoring state machine (Fig. 5d). The gates

created using the code may be standard cell technology or gate

array technology.

It should be appreciated that the invention is not intended to

be limited to a strictly hardware implementation, but is also

intended to apply to memory management utilizing a microprocessor

with associated firmware (e.g., a ROM).
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There have been described and illustrated herein an apparatus

and method for management of shared memory. While particular

embodiments of the invention have been described, it is not

intended that the invention be limited thereto, as it is intended

that the invention be as broad in scope as the art will allow and

that the specification be read likewise. Thus, while the

invention has been described with reference to VLSI implemented

ATM equipment, it will be appreciated that the invention has

broader applicability. Also, while specific details of RAM

sizes, etc. have been disclosed, it will be appreciated that the

details could be varied without deviating from the scope of the

invention. For example, while a management of RAM of size x bits

by y words has been described for managing y-2 link lists of

data, it will be appreciated that the management RAM could assume

different sizes. Thus, for example, instead of using a separate

word for the unused block pointer, the unused block pointer could

be located in the "tail pointer" location of the free list (which

itself does not use a tail pointer), thereby providing a

management RAM of x bits by y words for managing y-l link lists

of data. In addition, rather than providing the information

related to the link lists with the head pointer, tail pointer,

block counter, and queue empty flag in that order, the variables

of the link list could be reordered. Similarly, instead of

providing a shared memory having pages of thirty-two words in

depth, each word being sixteen bits in length, it will be

appreciated that memories of different lengths and depths could

be utilized. Also, rather than locating the pointer to the next

block in the last word of the last page of a previous block, it

will be appreciated that the pointer could be located in a

different location. Further yet, while specific flow charts have

been disclosed with respect to various operations, it will be

appreciated that various aspects of the operations can be

conducted in different orders. In addition, while particular

code has been disclosed for generating gate arrays which conduct

the operations in hardware, it should be appreciated by those

skilled in the art that other code can be utilized to generate

hardware, and that hardware and/or firmware can be generated in
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different manners. Furthermore, while the invention was

described with respect to separate RAMs for the management RAM

and the shared data RAM, it will be appreciated that both

memories may be part of a larger single memory means. It will

therefore be appreciated by those skilled in the art that yet

other modifications could be made to the provided invention

without deviating from its spirit and scope as so claimed.
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Claims:

1. Apparatus for managing the storage of data in a memory,

comprising:

a) a shared memory means having a plurality of data storage
locations:

b) control means for receiving said data and forwarding said

data to desired of said plurality of data storage locations in

said shared memory means, wherein said data is stored in said

- plurality of data storage locations in the form of a plurality of
link lists, each link list having a head;

c) management memory means for storing information regarding

each of said plurality of link lists, said information including

a head pointer and a queue empty flag for each link list, said

head pointer for each particular respective link list pointing to

a location of a respective said head of that particular link ‘

list, and said queue empty flag for a link list indicating that

that link list has no valid data contained therein.

2. An apparatus according to claim 1, wherein:

said control means reads data from said shared memory means,

at least a plurality of said data storage locations are in the

form of a free link list, said free link list relating to data

storage locations from which data has been read by said control

means, and

said management memory means includes_a pointer and a queue

empty flag for said free link list.

3. An apparatus for managing the storage of data in a memory,

comprising:

a) a shared memory means having a plurality of data storage

locations;

b) control means for receiving said data and forwarding said

data to desired of said plurality of data storage locations in

said shared memory means, and for reading data from said shared

memory means, wherein said data is stored in said plurality of

data storage locations in the form of a plurality of link lists,

each link list having a head;
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c) management memory means for storing information regarding

each of said plurality of link lists, said information including

a head pointer for each link list queue, said head pointer for

each particular respective link list pointing to a location of a

respective said head of that particular link list,

wherein upon initialization, at least a plurality of said data

storage locations of said shared memory means are unused, and

after utilization, at least a plurality of said data storage
locations are in the form of a free link list, said free link

list relating to data storage locations from which data has been

read by said control means, and

wherein said management memory means includes a pointer to at

least one of said unused data storage locations, and said

management memory means includes a pointer for said free link

list.

4. An apparatus according to any preceding claim, wherein:

at least upon initialization, at least a plurality of said data

storage locations of said shared memory means are unused, and

said management memory means includes a pointer to at least one

'of said unused data storage locations.

5. An apparatus according to any previous claim, wherein:

said shared memory means is arranged in a plurality of blocks

with each block having a plurality of said data storage
locations, and

said information stored in said management memory means

regarding each of said plurality of link list queues includes a

block counter for each of said plurality of link list queues,

each block counter counting the number of blocks contained in

that link list queue.

6. An apparatus according to claim 5, wherein:

each of said plurality of blocks is arranged as a plurality of

contiguous pages with each page having a plurality of said data

storage locations, and
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each said head pointer comprises a block pointer which points

to a block and a page counter which points to a page in said

block.

7. An apparatus according to claim 5, wherein:

each block storing data includes at least one location

containing one of (i) a pointer to a next block in the link list,

and (ii) an indicator which indicates that the block is the last

block in the link list.

8. An apparatus according to claim 7, wherein:

said pointer to a next block in the link list includes a parity

bit for said pointer.

‘9. An apparatus according to claim 6, wherein:
each block storing data includes at least one location in a

last page of that block containing one of (i) a pointer to a next

block in the link list, and (ii) an indicator which indicates

that the block is the last block in the link list.

10. An apparatus according to any previous claim, wherein:

said information includes a tail pointer for each link list

containing said data.

11. An apparatus according to claim 6, wherein:

said information includes a tail pointer for each link list

containing said data,

each of said plurality of blocks is arranged as a plurality of

contiguous pages with each page having a plurality of said data

storage locations,

each said head pointer comprises a first block pointer which

points to a block and a page counter which points to a page in

said block, and

each said tail pointer comprises a second block pointer which

points to a tail block and a page counter which points to a page

in said tail block.
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12. An apparatus according to claim 6, wherein:

said data comprises ATM data received in cell format, and each

said page includes enough of said data storage locations to store
all of the data contained in an ATM cell.

13. An apparatus according to claim 12, wherein:

each page includes thirty—two sixteen bit word locations.

14. An apparatus according to claim 5, wherein:

said control means reads data from said shared memory means,

at least a plurality of said data storage locations are in the

form of a free link list, said free link list relating to data

storage locations from which data has been read by said control

means, and

said management memory means includes a pointer, a block

counter, and a queue empty flag for said free link list,

at least a plurality of said data storage locations of said

shared memory means are unused, and

said management memory means includes a pointer to said at

least one of said unused data storage locations, and

said control means includes means for comparing a sum of counts

of said block counters of each link list containing data, said

free link list, and said unused pointer to the number of blocks

in said shared memory means.

15. An apparatus according to claim 14, wherein:

said control means further comprises means for generating an

error signal is said sum of counts does not equal said number of

blocks in said shared memory means.

16. An apparatus according to claim 10, wherein:

said control means includes means for comparing, for each link

list containing data, said tail pointer to said head pointer.
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17. An apparatus according to claim 16, wherein:

said control means further comprises means for generating an

error signal if said tail pointer and said head pointer for a

link list containing data point to an identical block, and said

block counter for said link list does not equal one.

18. An apparatus according to claim 16, wherein:

said control means further comprises means for generating an

error signal if said tail pointer and said head pointer for a

link list containing data point to different blocks, and said

block counter for said link list equals one. i

19. An apparatus according to claim 5, wherein:

said control means further comprises means for checking the

count of each block counter of a link list where the queue empty

flag is not set, and for generating an error signal if the count

is zero and the queue empty flag is not set.

20. An apparatus according to any preceding claim, wherein:

said control means and said management memory means are

contained on a single integrated circuit.

21. An apparatus according to claim 5, wherein:

said management memory means includes said pointer, a block

counter, and a queue empty flag for said free link list, and

said control means includes means for comparing a sum of counts

of said block counters of each link list containing data, said

free link list, and said unused pointer to the number of blocks

in said shared memory means, and means for generating an error

signal is said sum of counts does not equal said number of blocks

in said shared memory means.
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22. An apparatus according to claim 10, wherein:

said control means includes means for comparing, for each link

list containing data, said tail pointer to said head pointer, and

means for generating an error signal if either

(i) said tail pointer and said head pointer for a link list

containing data point to an identical block, and said block

counter for said link list does not equal one, or

(ii) said tail pointer and said head pointer for a link list

containing data point to different blocks, and said block counter

for said link list equals one.

23. A method of managing the storage of data utilizing a

controller, a shared memory having a plurality of data storage

locations, and a management memory, said method comprising:

a) using said controller to forward received data to desired of

the plurality of data storage locations in the shared memory,

wherein the data is stored in the plurality of data storage

locations in the form of a plurality of link lists, each link

list having a head; and

b) storing information regarding each of the plurality of link

lists in the management memory, said information including a head

pointer and a queue empty flag for each link list, said head
pointer for each particular respective link list pointing to a
location of a respective said head of that particular link list,

and said queue empty flag for a link list indicating that that

link list has no valid data contained therein.
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Application No. Applicant(s)

10/658,163 HOESE ET AL.

Office Action Summary Examine, A” Unit

Christopher B Shin 2182 -
- The MAILING DA TE of this communication appears on the cover sh et with the correspondence address -

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE =3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(3). In no event. however. may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.

if NO period for reply is specified above. the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even it timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)E] Responsive to communication(s) filed on

2a)|j This action is FINAL. 2b)IZI This action is non-final.

3)I:I Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 11, 453 0.6. 213.

Disposition of Claims

ME Claim(s) fl is/are pending in the application.

43) Of the above Claim(s)_ is/are withdrawn from consideration.

5)I:] Claim(s)_ is/are allowed.

6)IXI Claim(s) fl is/are rejected.

7)I:I Claim(s)_ is/are objected to.

8)E] Claim(s)_ are subject to restriction and/or election requirement.

Application Papers

SHE The specification is objected to by the Examiner.

10)|Zj The drawing(s) filed on 09 September 2003 is/are: a)I:I accepted or MIX objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 OF R 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)|:| The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)I:] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)l:| All b)EI Some " 0):] None of:

1.1:] Certified copies of the priority documents have been received.

2:] Certified copies of the priority documents have been received in Application No._

3.I:I Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

 
  

Attachment(s)

1) El Notice of References Cited (PTO-892) 4) E] Interview Summary (PTO-413)
2) [I Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mai| Date._ -
3) IX! Information Disclosure Statement(s) (PTO—1449 or PTO/33108) 5) I:I Notice of Informal Patent Application (PTO-152)

Paper No(s)/Mail Date 2 4 & 5/2004. 6) C] Other: _.
US. Patent and Tradermrk Office

PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 01212004
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Application/Control Number: 10/658,163 Page 2

Art Unit: 2182

DETAILED ACTION

Drawings

1. The drawings are objected to under 37 CFR 1.83(a). The drawings must show

~ every feature of the invention specified in the claims. Therefore, the gist of the claimed

limitation regarding the first & second mediums being a Fibre Channel protocol type,

without adding any new matter, must be shown or the feature(s) canceled from the

claim(s). No new matter should be entered.

2. Corrected drawing sheets in compliance with 37. CFR 1.1'21(d) are required in

reply to the Office action to avoid abandonment of the application. Any amended

replacement drawing sheet should include all of the figures appearing on the immediate

prior version of the sheet, even if only one figure is being amended. The figure or figure

number of an amended drawing should not be labeled as “amended.” If a drawing figure

is to be canceled, the appropriate figure must be removed from the replacement sheet,

and where necessary, the remaining figures must be renumbered and appropriate

changes made to the brief description of the several views of the drawings for

consistency. Additional replacement sheets may be necessary to show the renumbering

of the remaining figures. The replacement sheet(s) should be labeled “Replacement

Sheet” in the page header (as per 37 CFR 1.84(c)) so as not to obstruct any portion of

the drawing figures. If the changes are not accepted by the examiner, the applicant will

be notified and informed of any required corrective action in the next Office action. The

objection to the drawings will not be held in abeyance.

Oracle Ex. 1002, pg. 263



Oracle Ex. 1002, pg. 264

Application/Control Number: 10/658,163 Page 3

Art Unit: 2182

3. The drawings are objected to under 37 CFR 1.83(a) because they fail to show

the claimed limitation regarding the first & second mediums being a Fibre Channel

protocol type, without adding any new matter, as described in the specification. Any

structural detail that is essential for a proper understanding of the disclosed invention

should be shown in the drawing. MPEP § 608.02(d). Corrected drawing sheets in

compliance with 37 CFR 1.121 (d) are required in reply to the Office action to avoid

abandonment of the application. Any amended replacement drawing sheet should

include all of the figures appearing on the immediate prior version of the sheet, even if

only one figure is being amended. The figure or figure number of an amended drawing

should not be labeled as “amended." If a drawing figure is to be canceled, the

, appropriate figure must be removed from the replacement sheet, and where necessary,

the remaining figures must be renumbered and appropriate changes made to the brief

description of the several views of the drawings for consistency. Additional replacement

sheets may be necessary to show the renumbering of the remaining figures. The

replacement sheet(s) should be labeled “Replacement Sheet" in the page header (as

per 37 CFR 1.84(c)) so as not to obstruct any portion of the drawing figures. If the

changes are not accepted by the examiner, the applicant will be notified and informed of

any required corrective action in the next Office action. The objection to the drawings

will not be held in abeyance.

Oracle EX. 1002, pg. 264



Oracle Ex. 1002, pg. 265

Application/Control Number: 10/658,163 Page 4

Art Unit: 2182

Specification

4. The abstract of the disclosure is objected to because the gist of the present

claimed invention regarding the first & second transport mediums being a Fibre Channel

protocol is not accurately disclosed by the abstract. Correction is required. See MPEP

§ 608.01 (b).

5. The disclosure is objected to because of the following informalities: the entire

disclosure does not accurately disclose the gist of the present claimed invention

regarding the first & second transport medium being Fibre Channel protocol type. This

applies to all of the sections of the disclosure.

Appropriate correction is required.

Unclear Claimed Definition

6. IN an attempt to expedite prosecution, numerous telephone interview attempts

were made to clarify the following questions on January 18th, 19th, & 20th of 2005 to the

attorney of record, but the examiner was unable to reach the attorney.

7. After careful consideration of the present claims 15-53, the examiner would like

the applicant to clearly and explicitly define the following terms/questions in two parts.

a. First part-clear and explicit indented definition of the following terms in

accordance with the support of the specification; and

b. Second part-detailed sections of the specifications that supports the

following terms which the applicant relies on for the support of the claims 15-53.

i. “mapping”;
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ii. native low level, block protocols; and

iii. first transport & second transport medium being both Fibre Channel
Protocol.

0. The applicant’s cooperation would be greatly appreciated. Failure to

respond answer may cause delay and/or improper interpretation of the present

claims.

Claim Rejections - 35 USC § 112

' 8. The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall
set forth the best mode contemplated by the inventor of carrying out his invention.

9. Claims 15-53 are rejected under 35 U.S.C. 112, first paragraph, because the

best mode contemplated by the inventor has not been disclosed. Evidence of

concealment of the best mode is based upon the fact that the disclosure does not

clearly disclose any details of the present claims regarding the first & second mediums

being both Fibre Channel transport as a whole.

10. Claims 15-53 are rejected under 35 U.S.C. 112, first paragraph, as failing to

comply with the enablement requirement. The claim(s) contains subject matter which

was not described in the specification in such a way as to enable one skilled in the art to

which it pertains, or with which it is most nearly connected, to make and/or use the

invention. The disclosure does not clearly disclose any details of the present claims

regarding the first & second mediums being both Fibre Channel transport as a whole.
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Application/Control Number: 10l658,163 Page 6

Art Unit: 2182

11. Claims 15-53 are rejected under 35 U.S.C. 112, first paragraph, as based on a

disclosure which is not enabling. The disclosure does not clearly disclose any details of

the present claims regarding the first & second mediums being both Fibre Channel

transport as a whole is critical or essential to the practice of the invention, but not

included in the claim(s) is not enabled by the disclosure. See In re Mayhew, 527

F.2d 1229, 188 USPQ 356 (CCPA 1976).

12. Claims 15-53 are rejected under 35 U.S.C. 112, first paragraph, because the

specification, while being enabling for the first and second mediums being different

types of transport medium as disclosed in the specification, does not reasonably provide

enablement for the details of the present claims regarding the first & second mediums

being both Fibre Channel transport as a whole. The specification does not enable any

person skilled in the art to which it pertains, or with which it is most nearly connected, to

support the invention commensurate in scope with these claims.

Double Patentr'ng Rejection

13. The nonstatutory double patenting rejection is based on a judicially created

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the

unjustified or improper timewise extension of the "right to exclude" granted by a patent

and to prevent possible harassment by multiple assignees. See In re Goodman, 11

F.3d 1046, 29 USPQZd 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225

USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA

1982); In re VogeI, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington,

418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(0) may be

used to overcome an actual or provisional rejection based on a nonstatutory double

patenting ground provided the conflicting application or patent is shown to be commonly

owned with this application. See 37 CFR 1.130(b).
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Application/Control Number: 10/658,163 Page 7

Art Unit: 2182

Effective January 1, 1994, a registered attorney or agent of record may sign a

terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with

37 CFR 3.73(b).

14. Claim15-53 are rejected under the judicially created doctrine of obviousness-type

double patenting as being unpatentable over claims 1-14 of U.S. Patent No. 5,941,972.

Although the conflicting claims are not identical, they are not patentably distinct from

each other because the 972 patent claims a subject matter that are substantially

identical to the present claimed invention.

15. Claim15-53 are rejected under the judicially created doctrine of obviousness-type

double patenting as being unpatentable over claims 1-14 of U.S. Patent No. 6,425,035.

Although the conflicting claims are not identical, they are not patentably distinct from

each other because the 035 patent claims a subject matter that are substantially

identical to the present claimed invention.

16. Claim15-53 are rejected under the judicially created doctrine of obviousness-type

double patenting as being unpatentable over claims 1-23 of U.S. Patent No. 6,738,854.

Although the conflicting claims are not identical, they are not patentably distinct from

each other because the 972 patent claims a subject matter that are substantially

identical to the present claimed invention.

17. Claim15-53 are rejected under the judicially created doctrine of obviousness-type

double patenting as being unpatentable over claims 1-10 of U.S. Patent No. 6,763,419

Although the conflicting claims are not identical, they are not patentably distinct from

each other because the 419 patent claims a subject matter that are substantially

identical to the present claimed invention.
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Application/Control Number: 10/658,163 Page 8

Art Unit: 2182

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Christopher B Shin whose telephone number is 571-

272—4159. The examiner can normally be reached on 6:30-5:00 M,Tu,Th,F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Jeffrey Gaffin can be reached on 703-308-3301. The fax phone number for

the organization where this application or proceeding is assigned is 571-272-4146

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

» For more information about the PAIR system, see httpzllpair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

, Business Center (EBC) at 866-217-9197 (toll-free).

Christopher Shin

Primary Examiner
Of 2182

January 21, 2005
CBS
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PLUS Search Results for S/N 10658163, Searched January 12, 2005

The Patent Linguistics Utility System (PLUS) is a USPTO automated search
system for 0.8.

query-by—example search system which produces a list of patents that are
most closely related linguistically to the application searched. This
search was prepared by the staff of the Scientific and Technical
Information Center, SIRA.
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10658163_CLS

Most Frequently Occurring Classifications of Patents Returned
From A Search of 10658163 on January 12, 2005

Original Classifications
10 711/114

710/1

710/5

711/112

710/305

710/312

709/226

710/302
710/8

711/163

711/164

714/6

370/351

707/10

710/100

710/104

710/19
710/315
711/162

370/455
707/205

709/219
709/250

710/15

710/2

710/301
710/306
710/316

710/62

710/74
711/133

711/153
714/4

714/42

Cross-Reference Classifications

15 711/114

10 711/112

8 710/5

8 714/6

7 710/33

7 711/170
7 711/173
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COMMISSIONER run PATENTS
UNITED STATES PATENT AND TRADEMARK OFFICE

P.D. Box 1450
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MAIL

John L. Adair

GRAY, CARY, WARE & FREIDENRICH LLP NOV 2 6 2004
2000 University Avenue

E. Palo Alto CA 94303-2248 TECHflgfgmgflgsmo

In re Application of:

Goeffrey B. HOESE et a1.

Application No. 10/658,163 DECISION ON PETITION TO

Filed: September 9, 2003 MAKE SPECIAL UNDER

For: STORAGE ROUTER AND METHOD FOR M.P.E.P. §708.02(II):
PROVIDING VIRTUAL LOCAL INFRINGEMENT
STORAGE

This is a decision on the petition, filed November 21, 2003, under 37 C.F.R. § 1.102(d) and

M.P.E.P. §708.02(II): Infringement, to make the above-identified application special.

The petition is GRANTED.

A grantable petition under 37 C.F.R. § 1.102(d), and M.P.E.P. § 708.02, Section 11, must be accompanied

by payment of the fee under 37 C.F.R. § l.l7(h) and a statement under 37 C.F.R. § 1.102 by the
applicant or assignee or statements by an attorney/agent registered to practice before the Patent and
Trademark Office that (A) there is an infringing device or product actually on the market or method in

use; (B) a rigid comparison of the alleged infringing device, product, or method with the claims of the

application has been made, and that, in his or her opinion, some of the claims are unquestionably

infringed: and (C) he or she has made or caused to be made a careful and thorough search of the prior art

or has a good knowledge of the prior art. Applicant must provide one copy of each of the references
deemed most closely related to the subject matter encompassed by the claims.

Applicant’s submission meets all the criteria set out above. Accordingly, the Petition is
GRANTED.

The application file is being forwarded to the Examiner of Record for expedited examination.

Vincent N. Trans

Special Program Examiner

Technology Center 2100

Computer Architecture, Sofiware, and

Information Security
571-272-3613
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 Via Facsimile 703-872-9306

Mail Stop: Patent Application

Commissioner for Patents

PO. Box 1450

Alexandria, VA 2231 3

I hereby certify that this correSpondenoe is being famimlle
u-anemttted to the United States Patent and Trademark Office on
May 18, 2| )4.

Dear Sir“.

On May 18, 2004, Geoffrey Gaffin of the United States Patent Trademark Office

informed applicants that the Petition to Make Special Because of Actual infringement Pursuant

to 37 C.F.R. 1.102 and MPEP 708.0200 (the "Petition") filed in the above referenced application

on November 21, 2003 did not include a referenced Declaration of Robert Griswold in Support

of the Petition to Make Special Because of Actual Infringement (the “Declaration"). According to

Applicants' files, the Declaration was included with the Petition. For convenience, Applicants

are hereby enclosing a copy of the Declaration

Respectfully submitted,

Gray Cary War

 
  John L. Adair

Reg. No. 48,828
Dated: May 18, 2004

1221 South MoPac Expressway
Suite 400 - ,_

Austin, TX 78746-6875 BEST AVAILABLE C
Tel. (512) 457-7142 099‘!
Fax. (512) 4574001

Gray Cary\ALM12llDElZ,l103 671—990004
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‘ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE - '
DECLARATION BY ROBERT GRISWOLD IN SUPPORT OF Aw Docket Nit-(0P1)

PETITION TO MAKE SPECIAL BECAUSE OF ACTUAL CROSS1120-13
INFRINGEMENT

Applicant
Geoffre B. Hoese, et al.

Application Number
1 ("658,1 83
For

Storage Router and Method for Providing Virtual
Local Store 1 e

Group Art Unit Examiner
Unknown Unknown

Confirmation Number:
Unknown

  
 

    

  
  

  

  
  

 
 

 

    

Filed
Se . tember 9, 2003

 
 
 

 

VIA FACSIMI LE (1031 30645404 and come-ate of Mailing Under 31 C.’F.R. 1.10
Eggre‘ss Mail I hereby certify that this correspondence is being deposned with

. . the United States Postal Service as Express Mail No.
Commssmm" for Patents EV351127304US in an envelope addressed to: Conmissioner for
RC. Box 1450 . Patents, Po. Box 1450. Alexandria, VA 223134450 on

Alexandria, VA 2231 3-1450 November 21. zoga. (a
Dear Sir: ‘ _ Katherin Cope

I, Robert Griswold. Vice President of Technology'and Information and Chief
Technologist of Crossroads Systems, Inc. (assignee of the above-referenced application) do

hereby make the following declarations:

1. The present application (United States Application Number till/658,163) is an I
application filed September 9, 2001 as a continuation of [1.8. Application Number 10f081.110,
which In turn is a continuation of us. Application No. 09/354,682. now U.S. Patent No. '
6,421,753, which in turn is a continuation of U.S. Application No. 09/001,799. now U.3. Patent
No. 5,941,972.

.,- 2. The present application includes. among others, claims to a storage router for

providing virtual local storage on remote storage devices across two fibre Channel transport
media-

3. l have become aware that an infringing'devioe is currently on the market.

WWW-m. ' BEST AVAILA LE «3on 
103571490004
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4. l have made a rigid comparison of the infringing device with the storage router

claims of the present application and it is my opinion that at least one of the claims is
unquestionably infringed.

5. 1 have a good knowledge‘of the pertinent art.

Respectfully sub '

/
 

 obert Gi'ismol .
Vice President of Technology and lnfomtation
Chief Technologist~

‘ Crossroads Systems, Inc;

Date: November 2 Z , 2003. '
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INFORMATION DISCLOSURE STATEMENT Atty- WOW “0- (Opt-)

BY APPLICANT CROSS1120-13

Applicants
‘ Geoffre B. Hoese, et al.

Application Number Filed
10l658,163 Se . tember 9, 2003
For
STORAGE ROUTER AND METHOD FOR PROVIDING VIRTUAL
LOCAL STORAGE

Group Art Unit Examiner
2186 Unknown

Certificate of Mailing

  

  
  
 

 

 
  

 

 
  

Commissioner for Patents

PO. Box 1450 _ . _ _
l hereby certify that this correspondence is being deposited with the

Alexandria, VA 22313-1450 U.S. Postal Service as First Class Mail in an envelope addressed to:
Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-

14500n fiféucjm , 2004. 
Applicants respectfully request, pursuant to 37 C.F.R. §§ 1.56, 1.97 and

1.98, that the art listed on the attached 8808A form be considered and cited in the

examination of the above-identified application. A copy of the art is enclosed for the

convenience of the Examiner. Furthermore, pursuant to 37 C.F.R. §§ 1.97(g) and (h),

no representation is made that a search has been made or that this art is material to

patentability of the present application.

Applicants respectfully submit that the claims of Applicants’ above—

referenced patent application are patentably distinguishable from these references.

‘ Respectfully submitted,

Gray Cary Ware & Freidenrich LLP

Attorneys for Applicant’flfiw, -,-2_..._E--

John L. Adair

- 2 ' Reg. No. 48,828
Dated: V/QZQ I
1221 S. MoPac Expressway, Suite 400
Austin, Texas 78746

Tel. (512)457-7142

Fax. (512) 457-7001
AU\4126769.1
103671 -990004
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IN THE IJNITED STATES PATENT AND TRADEMARK OFFICE

INFORMATION DISCLOSURE STATEMENT

BY APPLICANT

Applicants
Geoffre B. Hoese, et al.

Application Number
10/658,163
For
STORAGE ROUTER AND METHOD FOR PROVIDING VIRTUAL

LOCAL STORAGE ‘

Group Art Unit Examiner
2186 Unknown

Certificate of Mailing

  
 

Atty. Docket No. (Opt.)

CROSS1120-13 

Filed
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Commissioner for Patents

PO. Box 1450
I hereby certify that this correspondence is being deposited with the

n Alexandria, VA 22313-1450 U.S. Postal Service as First Class Mail in an envelope addressed to:

Commissioaer for Patents, PO. Box 1450, Alexandria, VA 22313- 
Applicants respectfully request, pursuant to 37 C.F.R. §§ 1.56, 1.97 and

‘ 1.98, that the art listed on the attached SB08A and SBO8B forms be considered and

cited in the examination of the above-identified application. A copy of the art is

enclosed for the convenience of the Examiner. Furthermore, pursuant to 37 C.F.R.

§§ 1.97(g) and (h), no representation is made that a search has been made or that this

art is material to patentability of the present application.

Applicants respectfully submit that the claims of Applicants’ above-

referenced patent application are patentably distinguishable from these references.

Respectfully submitted,

 
John L. Adair

Reg. No.48 828

g L/ .Dated: n, 5/ 0
1221 S. M ac Expressway, Suite 400
Austin, Texas 78746

Tel. (512) 457-7142

Fax. (512) 457-7001
AU\4125641.2
103671 —990004
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(54) Storing data efficiently on a RAID

(57) Data is stored in such a way that a plurality of user terminals 16 are given access to a large storage
volume in the form of a redundant array of inexpensive drives (HAD 5) 21 to 25. The, large storage volume is
divided into a plurality of storage blocks and each of said blocks has a capacity which is smaller than the size
of an emulated logical disc drive. In operation, physical blocks of data are mapped onto an emulated drive as
storage is required up to a predetermined capacity.
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STORING DATA

The present invention relates to storing data. In particular, the present

inventiOn relates to an environment in which a plurality of user terminals

have shared access to a large storage volume.

Systems are known in which data storing devices, often referred to as

volumes, are shared amongst a plurality of user terminals or workstations. '

Typically, the volume is associated with a local workstation, referred to as a

server, and the totality of the workstations are interconnected by a network,

such as an ethemet. Such an arrangement provides efficient shared access to

files provided that the amount of data contained within each file is small

compared to the transmission bandwidth provided by the network. In >

operation, given that many users may be sharing the network bandwidth, the

bandwidth allocated to any one particular user will be significantly less than

the theoretical maximum provided by the network. Thus, as files get larger,

it is preferable for the workstations to be given direct access to a storage

volume such that Operational time is not lost while waiting for data to be

transferred. For example, an A4 full colour image may consist of a total of

30 Mbytes of data. When transmitted over typical networks, a transfer

duration of several minutes may take place before the totality of the data has
been received.

A problem with providing direct access to discs is that only one

workstation may be given access to the data and in order for the data to be

loaded into another machine, it may be necessary to physically move

transferrable discs, such as SCSI optical discs. Systems also exist under

which a plurality of users may share direct access to a data storage device
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and, consequently, measures must be implemented to remove the risk of

contention problems. Thus, a particular workstation must release access to

a particular file or disc partition before any of the other workstations may be

allowed to write to that file.

In known systems, system specific software must be loaded into each

workstation, so that each workstation is provided with instructions relating to

the contention protocols. In addition, a plurality of workstations are given

access to the shared volume by effectiVely dividing the, volume into a

plurality of partitions. Thus, in this way, a first workstation may write and

read data to a first partition of the disc, with a second workstation writing and

reading to a second partition of the disc. At a later date, the first workstation

may release the first partition, thereby allowing another workstation to be

given access to this partition. In this way, a plurality of workstations may

each access partitions within the volume without the data needing to be

transferred, thereby significantly improving operational performance.

A problem with the above arrangement is that the partitioning of the

disc may result in substantial storage regions being taken up that are only

available for one workstation at any one time but do not actually contain valid

data. Thus, for example, ten partitions of a very large disc volume may each

contain a relatively small amount of data. However, although a substantial

amount of empty space remains on the disc, as far as the system is concemed,

it would‘not be possible for this space to be allocated to another workstation,

given that, as far as the system is concerned, the storage volume is fully
allocated.

According to a first aspect of the present invention, there is provided

a method of storing data wherein a plurality of user terminals access a large
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storage volume, comprising steps of emulating the presence of a logical disc

drive having a predetermined capacity; dividing said storage volume into a

plurality of storage regions, wherein each of said regions is smaller than the

size of an emulated logical disc drive; and mapping physical regions of data

to an emulated drive dynamically as additional storage is required, up to said

predetermined capacity.

Thus, in accordance with said first aspect, a workstation may be given

access to a logical disc drive which it perceives as'having a predetermined

capacity. For example, the predetermined capacity may be similar to that

provided by an optical disc providing 600 Mbytes of storage. However,

physical storage locations on the large storage volume are only allocated,

region by region, as the workstation demands additional storage through the

writing of larger files to the disc.

'In a preferred embodiment, a look-up table is associated with each

accessible logical drive and a particular look-up table is loaded when its

associated logical drive is selected.

According to a second aspeCt ofthe present invention, there is provided

apparatus for storing data, having a plurality of user terminals and means for

each of said terminals to be given access to said stored data, comprising

means for emulating the presence of a logical disc drive having a

predetermined capacity; means for dividing a storage volume into a plurality

of storage regions, wherein each of said regions is smaller than the size of an

emulated logical disc drive; and mapping means for mapping said physical

regions of data to an emulated drive dynamically as additional storage is

required, up to said predetermined capacity.
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The system will now be described by way of example only, with

reference to the accompanying Figures, in which:

Figure 1 shows an environment in which a plurality of workstations

have access to a shared storage volume including a shared file server;

Figure 2 details the shared file server identified in Figure I;

Figure 3 illustrates an application ofthe system shown in Figure l; and

Figure 4 shows a schematic representation of the system, including the

dynamic allocation of storage regions.

An environment in which a plurality of users have access to a shared

storage volume is illustrated in Figure 1. In the environment shown in Figure

I, each workstation is provided with a processor 15, a visual display unit 16,

an interface device in the form of a keyboard and/or a mouse or trackerball

etc. 17 and a local disc drive storage device 18.

Each processor 15 is connected to a server interface 19 which allows

said processors 15 to communicate with a shared file server 20. The file

server 20 is connected to typically five physical hard disc drives 21, 22, 23,

24 and 25. This disc drive combination provides typically thirty-six Gbytes

of storage with an access speed of typically 10 Mbytes per second.

Disc drives 21 to 25 may be configured as a redundant array,

commonly referred to as a redundant array of inexpensive discs (RAID). 'In

the preferred implementation, five discs are provided and the coding used to

write data to the disc is commonly referred to as RAID 5. Thus, under this
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protocol, redundant data is written to the discs such that if one of the drives

becomes inoperable or suffers irretrievable damage, all of the data can be

reconstituted from the remaining four drives.

Data is written to the drives in the form of identifiable blocks or

regions of a predetermined length. The size of these blocks is determined

from a trade-off between disc space optimisation and disc fragmentation.

However, the system is primarily designed for storing large graphics files,

therefore blocks may be quite large and it is proposed that said blocks should

have a size between two Mbytes and thirty-two Mbytes. Similarly, it is

possible that the block size could be configurable for a particular application.

In operation, a user issues commands under soflWare control which

effectively result in a logical drive being made available by the server 20.

Communication between the user and the server 20 is effected via the

interface 19 and as far as the user is concerned, interface 19 presents a

standard small computer serial interface (SCSI) to the processor 15. Once a

logical disc has been established, the user may access this drive.

The user’s workstation receives data to the effect that it has been given

access to a disc of a predetermined size, say 600 Mbytes for example, but in

actuality, physical space is only allocated dynamically in regions as storage

space for the storage of actual data is required.

Thus, in the system shown in Figure l the server does not immediately

allocate 600 Mbytes of storage to a user when access to a 600 Mbyte logical

drive is requested. Space on drives 21 through 25 is not divided into 600

Mbytes (or similar) partitions. Drives 2] through 25 are divided into blocks
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of between two and thirty-two Mbytes and blocks are only written to as data

becomes available.

For the benefit of this illustration, it will be assumed that storage space

on drives 2] through 25 has been divided into blocks of two Mbytes, thereby

making two Mbyte blocks available for data storage purposes. As data is

written to the drives, via an interface 19, said data will occupy one of said

two Mbyte blocks. As the volume of data increases beyond two Mbytes, the

server 20 will identify a new block of two Mbytes and data originating from

a user will then continue to be written to this new two Mbyte block. Thus,

for example, if a user has written a total of five Mbytes, the server is required

to maintain a list of where these five Mbytes actually reside on the drives, in

terms of three two—Mbyte blocks. However, as far as the user is concerned,

five Mbytes of data have been written to on a logical drive having 600

Mbytes of available capacity.

Data is conventionally written to disc drives in terms of identifiable

blocks. As far as the user is concerned, data is written to as blocks on a 600

Mbyte logical drive, which are in turn mapped onto real blocks on the RAID.

However, the logical blocks may be written to in a substantially similar way

to that in which real drives would be re-written to. Thus, it is not necessary

for data to be written to the logical drives in what appears to be a contiguous

region ofdisc space. Although the actual storage allocated for a logical drive

is distributed over the RAID, the logical drives may appear, from the user’s

point of view, to be fragmented themselves. Thus, logical blocks of data may

appear displaced over a logical drive, effectively emulating thepresence of

fiagmentation on the logical disc. The system emulates such a situation by

providing mapping [firstly of blocks to logical drive locations and then
mapping from logical drive locations to block locations on the RAID.
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Many users may be given access to many virtual drives, allowing data

to be accessed via many workstations without actually being transferred over

a network. However, when capacity is allocated it is not wasted, in that

blocks of two Mbytes are only allocated as actual storage is required.

In a preferred embodiment, it is envisaged that a server 20 would allow

up to sixteen users to be connected thereto, although provision is made for

server boxes to be connected in tandem, thereby providing access to a further

16 users for each box so connected.

The server 20 is detailed in Figure 2. Internally, a 32 bit parallel bus

25 provides communication betWeen user interface circuits 26, disc drive

interfaces 27, an internal processing unit 28 and internal program and data

memory 29.

The server 20 is connected to each user interface 19 via a respective

interface circuit 26 via two coaxial cables 30, providing a bi-directional link.

capable of conveying 100 Mbytes per second. Similarly, disc interface

circuits 27 provide a parallel access to disc drives 21 through 25 and using

connections of this type, it is necessary for disc drives 21 through 25 to be

' in close proximity to server box 20. In practice, the combination of server

20 along with disc drives 21 through 25 could .be housed in a common

housing with a shared power supply. However, coaxial cables 30 allow the

users to be positioned at a significant distance from the server 20 and the

interfaces are such that they will allow runs in excess of 100 metres. Thus,

these serial connections are similar or may take advantage of high speed

ethemet links.
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In an alternative embodiment, user processors 15 are connected to the

server 20 via conventional SCSI interfaces which, although reducing the

overall complexity of the system, also reduce the maximum distance between

the server 20 and the processors 15.

An application of the system is illustrated in Figure 3. At step 41 a

user identifies a logical disc, either by running server related software or,

alternatively, in response to manual operations of a device connected to

interface 19. Thus, if it is not possible to embed server software within a

user’s terminal, it is possible to provide interfaces 19 with additional control

devices such that, in response to manual operation of switches etc., commands

are sent to server 20 so as to establish a logical disc connection.

Communication of this type, allowing a user to send commands to the

server 20, is achieved using vendor unique command blocks, which are data

areas provided for specific proprietary applications within the SCSI standard.

Thus, in response to user originating commands, the server is instructed at

step 42 to the effect that a user requires access to a logical drive.

For each logical drive whichmay be made available to the users, it

being noted that once a logical drive has been established by any particular

user, other users may be given access to it, it is necessary for the server 20

to create a sector mapping table for that particular logical drive. Thus, in

response to commands generated by a user’s processor, establishing logical

sectors of a SCSI disc, it is necessary for the server 20 to map these logical

sectors onto physical blocks or groups of physical blocks stored within the

physical drives 21 through 25. At the CPU 28, reference is made to a look-

up table stored within memory 29 which, as previously stated, identifies

physical data blocks held by the redundant disc array. Thus, the CPU is
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required to generate the sector instructions relevant for the physical drives 21

through 25, which are issued to respective ones of said drives via respective

interface circuits 27.

Once a user has requested use of a logical drive, the server identifies

the space available to the user at step 44, in response to which the user may

identify particular files to be written to or read from the logical drive.

At step 46 it is determined whether the user wishes to write data to or

read data fi'om a logical drive. If data is being written to the drive, an

enquiryuis made at step 47 as to whether space is available on the last block

to be written to. If space is available, data is written to the next identified

block at step 48. Alternatively, if sufficient space is not available on the last

block, a new block is selected at step 49 and data is written to this block at

step 50.

If a read operation is identified at step 46, the physical blocks to be

read are identified at step 51, the data is read at step 52 and supplied to the

requesting user in a suitable form. Thereafter, the process may be repeated

and further identifications may be made at step 41.

, A schematic representation of the system is illustrated in Figure 4. At

a workstation, a user is presented with a user interface, capable of providing

an environment for allowing existing logical drives to be selected and

providing the capacity for new drives to be defined.

The user interface 61 is in turn supported by a local operating system

‘ 62. Thus, an operator makes a file selection via user interface 61 and it is
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then necessary for the local operating system 62 to generate commands which

may be interpreted by the physical storage system.

As far as the local operating system 62 is concerned, the system is

making access to conventional SCSI disc' drives. Thus, the local Operating

system 62 communicates with a network interface, illustrated as 63 and

physically consisting of interface 19 shown in Figure l. The network

interface 63 receives standard SCSI commands from the local operating

system 62 and in turn generates modulated data for transmission over the

serial link, shown as 64, connecting the network interface 63 to a server

interface 64. A physical representation of server interface 64 is identified in

Figure 2' as 26.

The transmission ofdata between the local operating system 62 and the

network interface 63 conforms to establish SCSI protocols. However, the

communication between network interface 63 and server interface 64 is

internally defined by the system and is designed, in a preferred embodiment,

to provide maximum data transfer rates over substantial lengths of cable, such

as coaxial cable. Furthermore, the connection between the network interface

63 and the server interface 65 is bi-directional.

The network interface 63 is primarily concerned with driving signals

generated by the local operating system 62 so that they may be transmitted

over the serial communication link 64. However, the sector indications

generated by the local operating system 62 are conveyed to the server

interface 65 and it- is the server operating system 66 which is required to

convert SCSI sector selections into addresses for physical blocks located on

the array ofphysical drives.
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Thus, the server Operating system 66 supplies addressing signals to the

physical discs, identified as 67 whereafier data transfer is effected.

The server operating system 66 converts SCSI sector definitions into

addressable physical data blocks by means ofa look-up table, identified as 68.

- A look-up table is defined for each logical drive and when a logical drive is

selected by an operator its associated look-up table is loaded to an operating

area of memory 29 within the server 20. Thus, within the operating system

66, a logical drive is identified, resulting in a table 68 being loaded.

Thereafier, SCSI sector selections are supplied as inputs to said table, which

then results in addresses for physical data blocks being generated as outputs.

Thus, as illustrated in Figure 4, the table 68 effectively points to addressable

data blocks 69 in the array of physical data storing discs 21 through 25.
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CLAIMS

1. A method of storing data wherein a plurality of user terminals

access a large storage volume, comprising steps of

emulating the presence of a logical disc drive having a predetermined

capacity; .

dividing said storage volume into a plurality of storage regions,

wherein each of said regions is smaller than the size of an emulated logical

disc drive; and

mapping said physical regions of data to an emulated drive

dynamically as additional storage is required, up to said predetermined

capacity.

2. A method according to claim 1, wherein a plurality of logical
drives are accessible to a user.

3. A method according to claim 2, wherein a look-up table is

associated with each accessible logical drive and a particular look-up table is

loaded when its associated logical drive is selected.

4. A method according to any of claims 1 to 3, wherein the logical

drives appear to a user system in a form compatible with a local physical disc

drive.

5. A method according to claim 4, wherein said logical drive is

connected via a small computer serial interface (SCSI).

6. A method according to any of claims 1 to 5, wherein the size

of said regions is variable and pre-set for a particular application.
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7. Apparatus for storing data, having a plurality of user terminals

and means for each of said terminals to be given access to said stored data,

comprising _ I

means for emulating the presence of a logical disc drive having a

predetermined capacity; '
means for dividing a storage volume into a plurality of storage regions,

wherein each of said regions is smaller than the size of an emulated logical

disc drive; and ’

mapping means for mapping said physical regions of data to an.

emulated drive dynamically as additional storage is required, up to said

predetermined capacity.

8. Apparatus according to claim 7, including means for defining

a plurality of logical drives, each accessible to a user.

9. Apparatus according to claim 8, including means for defining

a look-up table associated with each of said logical drives and means for

loading a particular look-up table when its associated logical drive is selected.

10. Apparatus according to any'of claims 7 to 9, including means

for presenting a logical drive to a system user in a form compatible with a

local physical disc drive.

11. Apparatus according to claim 10, wherein said logical disc drive

is connectable via a small computer serial interface (SCSI).

12. Apparatus according to any Aof claims 7 to ll, including means

for pre-setting the size of said regions for a particular application.
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13. Apparatus according to any of claims 7 to 11, wherein the size

of said regions is variable in response to operator requests and said means for

emulating the presence of the logical drive is arranged to supply data to a ‘

user terminal identifying the size of a logical drive being emulated.

14. A method of storing data substantially as herein described with

reference to the accompanying Figures.

15. Apparatus for storing data substantially as herein described with

reference to the accompanying Figures.
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STORING DATA

The present invention relates to storing data. In particular, the present

invention relates to large storage volumes controlled so as to emulate the

5 presence of a plurality of logical drives.

Systems are known in which a large storage volume emulates the

presence of a plurality of smaller volumes, which in turn may assist a user by
facilitating logical arrangement of data, such that data of a first type may be

kept separate from data of a second type. As far as an operating system is
10 concerned, it has access to a plurality of drives as an alternative to having

access to only one drive. Most operating systems are capable of controlling

a plurality of logical drives in this way; within limits.

In more sophisticated environments, it is possible for a plurality of

users to be given access to a shared volume divided into a plurality of logical

15 drives. The division ofthe volume into a plurality of logical drives facilitates

the interchange of information between users. Thus, a first user may log onto

a logical drive, manipulate data contained within that drive and then log off,
so as to allow another user to be given access to the logical drive. Such a

procedure is particularly attractive when large data files are being handled,
20 such as data files representing full colour graphic images, where the transfer

of data, even over relatively fast networks, may take a considerable amount

of time.

In addition, a large shared volume may be constructed first to provide

relatively fast access times, along with levels of redundancy, such that a
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single destructive event would not result in the whole data being lost, with

recovery procedures being included as part of the overall structure.

Increasingly, computer workstations are being provided with localised

processing capabilities having recognised and well supported operating

systems. Examples are Apple Macintosh computers, IBM personal computers

and Unix workstations etc. All of these systems have recognised protocols

for the transfer of data. Thus, given the abundance of well supported

operating systems, it is preferable to take full advantage of these operating

systems so as to minimise the degree of bespoke software which needs to be

. generated and subsequently supported. System designs are restricted if full

adherence to existing standards must be maintained, however, in some

environments, an established system of Operation may already be functional

and the extent to which this system may be modified by the addition of new

software etc., may be severely restricted. In some situations, the installation

of a new suite of networking software may invalidate software agreements

relating to primary localised processing.

In an environment in which a large storage volume emulates a plurality

ofdiscs, contention problems occur and the control processor must ensure that

strict housekeeping routines are maintained, such that, for example, a

previously accessed logical drive is properly deactivated when a particular

user has finished with it, so that said drive may be accessed by other users

and the Overall integrity of this system is maintained. However, the degree
to which network software requires to be embedded within workstation

‘ software should be minimised and it is undesirable for the network to place

additional constraints on the workstations so as to assist the network’s

processing devices with their housekeeping tasks.
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According to a first aspect of the present invention, there is provided

a method of storing data, wherein a large storage volume emulates a plurality

of logical drives; said logical drives emulate removable disc drives; and the

closing of access to a previously accessed logical drive generates a disc

dismount command.

Thus, an advantage of the present invention is that the logical drives '

emulated by the large storage volume are presented to users in the form of

removable disc drives, although in preferred practical realisations, they would

actually be embodied within an environment of large fixed drives, so as to

optimise data capacity and disc access speed. However, operating systems for

the individual workstations are fully conversant with the requirements of

removable disc drives and, as required by the present invention, they will

issue commands to said drives, informing the drive that access is no longer

required.

In this way, it is possible to ensure that all necessary housekeeping

procedures are effected when control over a logical disc drive is relinquished,

either as part of normal operations or due to a software or hardware fault.

Thus, for example, it is possible to ensure that directory information, cached

in memory, is written back to disc, thereby updating the disc’s directory,

before releasing access to the logical drive. Thus, by emulating removable

drives of this type, workstation software will automatically provide the

necessary levels of housekeeping in order to ensure that access to a logical

drive is released when no longer required by a particular operator.

The local workstation will interface with a logical drive over standard

interfaces, provided for accessing removable disc drives. The workstation

sofiware will generate a disc dismount command and as far as the said
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software is concerned, a dismount of the removable disc will be effected,

thereby releasing the tie between the local workstation and that particular

logical disc drive. However, within the network, this command will be

interpreted to the effect that the processor no longer requires access to the

logical drive, thereby allowing housekeeping procedures to be performed by

the network processor.

Preferably, the logical drives emulate removable SCSI drives which

may be capable of storing between 200 MBytes and 900 MBytes of data.

According to a second aspect of the present invention there is provided

apparatus, including a large storage volume; a control device arranged to
control data transfer with said storage volume and to provide user terminal

access to said storage volume by emulating the presence of a plurality, of

removable disc drives wherein user terminals generate a disc dismount

command when closing access to a previously accessed logical drive; and the

control device responds to said disc dismount command by terminating

connection to said previously connected logical drive.

In a preferred embodiment, the control device is arranged to read

directory information from an access logical drive and said directory

information stored on the disc is updated in response to a disc dismount

command.

The invention will now be described by way'of example only, with

reference to the accompanying figures, in which:

Figure 1 shows a system in which a plurality of workstations have

access to a shared storage volume, including a file server;
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Figure 2 details the file server shown in Figure 1;

Figure 3 details operations performed by the system shown in Figure

l; and V

Figure 4 represents the logical operations effected by the system shown

in Figure 1, including removable disc emulation;

Figure 5 details the removable disc emulation procedures performed by

the file server shown in Figure 1.

provided with a processor 15, a visual display unit 16, a keyboard, mouse or

similar interface device 17 and a local disc drive 18.

Each processor 15 includes conventional software so as to implement
an operating system, allowing data transfer between the processor 15 and the
disc drive 18. In addition, the operating system also facilitates data transfer

between the processors 15 and a shared file server 20. In this preferred

embodiment, the file server 20 is connected to five physical hard disc drives

21, 22, 23. 24 and 25, which in combination provide a total of thirty-six

GBytes of storage with an access speed of typically 10 MBytes per second.

Disc drives 21 to 25 are configured as a redundant array, in which

actual data is stored on four of the drives, with parity data stored on the fifth.

In this way, any one of the physical drives 21 to 25 may be rem0ved from

the system, possibly due to operational failure (head crash etc.) whereafter

said data may be re-constituted fi'om the data available from the other four.
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Thus, data integrity and reliability are assured without the need for

implementing regular back-up procedures. The use of a plurality of disc

drives in this way is known in the art as a redundant array of inexpensive

discs. In the preferred embodiment this is implemented in accordance with
the RAID 5 recommendation. i

Data is written to the drives in the form of identifiable blocks or

regions of a predetermined length. The size of these blocks is determined

from a trade-eff between disc space optimisation and disc fragmentation. The

system is primarily designed for storing large firll colour graphics files and

blocks have a size of, typically, between two MBytes and thirty-two MBytes,

although block size may be configurable so as to suit particular applications.

In operation, users issue commands under software control which result in

logical drives being made available by the server 20. Communication

between users and the server 20 is implemented using established protocols.

In the preferred embodiment, the standard small computer systems interface

(SCSI) is implemented and suitable interface cards are mounted in association

with processor 15 and server 20. Thus, once a logical drive has been

established by the server 20, this drive may be accessed by the mist who

perceives the drive as a conventional SCSI drive, accessed via conventional

protocols within the local operating system.

The server 20 is arranged to provide access to a total of sixteen user

workstations and a further sixteen workstations may be given access by

connecting a similar server in tandem with the first. The server is detailed-

in Figure 2 and, intemally, a thirty-two bit parallel bus 25 provides

communication between the user interface circuits 26 and disc drive interfaces

27. The server is controlled in response to commands issued by the central
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processing unit 28 which in turn receives programmed instructions from an
internal memory device 29.

As previously stated, the server 20 is connected to each processor of
a user workstation via a SCSI interface. The range of such interfaces is

limited and in alternative embodiments it may be necessary to provide
alternative connections, possibly via coaxial cables, so as to increase the

distance between the server and the workstations. It is therefore envisaged

that systems will be designed specifically for particular applications, so as to

optimise connections between workstations and the server. Thus, in some
. environments, a large number of workstations may be provided relatively

close to the server 20, in which case conventional SCSI interfaces may be

employed whereas, in alternative arrangements, workstations may be
distributed quite widely throughout a building, requiring more robust

connections between the processors and the server 20. It is envisaged that

connections of this type should allow the workstations to be displaced from

the server by distances in excess of 100 metres, having characteristics similar

to high speed ethernet links.

Typical operation of the system shown in Figure 1 is detailed in Figure

3. As far as the operating system executable by each user workstation is

concerned, the workstation effectively has access to a large number of

removable disc drives, although these are actually emulated by the server 20.

In some situations, standard operating system software interfaces may be

implemented within the user workstations so as to allow users to gain access
to these logical drives. However, as the number of logical drives increases,

it may be necessary to improve the environment provided for users, so that

they are aware of the presence of the disc drives and are provided with an

interface which facilitates access to them. However, these user interfaces
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would be overlaid over the operating system so that computer generated

commands would result in instructions being generated at the operating
system level.

Referring to Figure 3, a user identifies a logical disc drive to which

access is required and identifies this logical disc drive at step 31. In response

to the local request made at step 31, the local operating system implements

measures to effect a request to access the logical disc drive, using

conventional protocols. In particular, the processor 15 issues commands over

the SCSI interface connected to the server 20.

In response to the request made at step 32, the server 20 will determine

whether the logical disc drive is available and if the drive is available, it will '

grant access to the requesting workstation. As part of the SCSI protocol, the

server will return data back to the requesting workstation, identifying the size

of the logical drive and the drive type. Data relating to the drive type is very
relevant to the present invention. In particular, data is returned back to the

requesting workstation identifying the drive type as a removable drive having,

in the preferred embodiment, a total of 600 MBytes of available capacity.

Thus, it should be appreciated, that the emulated drives difi'er

significantly fi'om the actual physical drives in two respects. Firstly, the
emulated drives are significantly smaller than the actual physical drives on

which they are being emulated, primarily to ensure that a large number of

such drives may be supported by the system. Secondly, the physical drives

are actually fixed drives and remain permanently in place. Thus, when the

server writes data to a particular physical location, the server is assured that

this physical location will remain in place and will not be exchanged for some

other data storage medium. However, in the emulated environment, the
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requesting processors are informed that the drives to which they are writing

should be treated removable drives, efi‘ectively warning the processor that
these drives may be replaced and that a subsequent data transfer operation to

that particular drive would not necessarily result in the same information

being available on the storage medium.

In the system itself, the emulated drives are not physically replaced by

other recording media and it is not actually necessary for a physical

dismounting operation to be performed when data access has been completed.

However, by informing the remote processors that they are dealing with
removable disc drives, the resulting dismount or unload command issued by

the operating systems of the remote processors will ensure that the server 20
has been instructed to the effect that the remote processors have completed

their data transfer operations, thereby ensuring that the processor 20 receives

sufficient information for it to complete its housekeeping tasks, thereby

allowing other workstations to be given access to emulated drives once they
have been released from a data transfer operation.

‘ Thus, to summarise, when the server 20 grants access to an emulated

[legical disc drive, it informs the requesting processor that it has been given
access to a removable disc drive having a total capacity of 600 MBytes.

,Conventionally, data is written to disc drives as identifiable blocks. In

order to optimise available storage space, these blocks would normally reside

on physical drives as contiguous regions of storage, effectively reducing
fragmentation. However, it is not essential for the data to be perceived as
residing in contiguous regions. In the present embodiment, the workstation

processors may write data to the logical disc drives as they feel fit. Thus a

logical disc drive may be perceived as being fragmented.
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Thus, at step 34 data transfer takes place and the workstation’s local

operating software may read and write to the logical drives as if they were

local removable disc drives. However, given the nature of the RAID 5 drives

21 to 25, the rate of data transfer is substantially higher and only restricted

by the capabilities of the interface circuits employed. Thus, as far as the

workstation processor is concerned, along with its operating software, it is

interfacing with a standard removable disc drive. However, as far as the

actual operator is concerned, the rate of data transfer is significantly higher

and, due to the parallel nature of the array, said transfer rate significantly

exceeds that available fi'om fast local hard drives. Thus, the Operator is

provided with the advantage of fast data access while at the same time

allowing data to be shared between a plurality of users as if the data were

contained on removable exchangeable drives. Furthermore, the physical

removing and exchange ofdrives is not necessary and only occurs at a logical
level.

After data transfer has been completed, a user will normally take

measures to terminate access to the logical drive. Thus, at step 35, a user

may request access to another drive or implement alternative local processing

operations. In either event, the workstation operating system issues a
dismount command to the server 20 at step 36. Thisdismount command is

required when the operating system has been given access to real

dismountable drives which, as previously stated, is acted upon by the server

20 so as to complete the housekeeping procedures.

At step 37 the server 20 acts upon the dismount command by releasing

the logical drive such that it may be accessed by other workstations.

Thereafier, at step 38, the server waits for the next user command.
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The releasing of a logical drive will include updating the directory for

that drive. In order to improve disc access speed, disc directories are cached

in memory and directory updates are made locally while the processor has

access to the disc. Upon receiving the dismount command, the updated

directory information from the cache memory will be rewritten back to the

directory on the disc, thereby maintaining the integrity of the directory data

stored on the disk.

The system operating the sofiware will be aware of the way in which

removable disc directories are handled and the system will include measures

for accommodating power failures and program errors etc. Thus, measures

can be taken to effect a disc reset, upon detecting that a particular partition

has become unavailable or disconnected, whereafter, when access has been

regained in that particular-drive, information will be read to the effect that no

assumptions may be made about the data contained on the disc and it would

be necessary to re-assess that data.

, Although the system emulates logicalrdrives having, for example, 600

MBytes of available storage, physical space on the RAID 5 drives 21 to 25

is actually allocated dynamically in regions as storage space for the storage ‘

of actual data is required. Thus, although users appear to be given access to

logical drives having a total of 600 MBytes, space on the actual RAID 5

drives is not divided into 600 MByte partitions. Drives 21 to 25 are divided

into blocks of between two and thirty-two MBytes and blocks are allocated

dynamically as and when they are required.

The actual size of blocks on the RAID 5 drives may be variable,

although it will be assumed herein that, for a particular application, two

MByte blocks will be identified. As data is written to a logical drive. via the
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sewer 20, the data will physically occupy an identifiable two MByte block.

As the volume of data increases beyond two MBytes, the server 20 will

identify a new two MByte data block and data originating from the user will

then be directed to this new block. Thus, if a user has created a total of five

MBytes, the server is required to maintain a list of where these five MBytes

actually reside on the drives, in terms of three two MByte blocks. However,

as far as the user is concerned, five MBytes of data have been written to on

a removable drive having a total of 600 MBytes of available capacity.

At a workstation, a user is presented with the user interface capable of ‘

providing an environment for allowing existing logical drives to 'be selected

and for new logical drives to be defined. The user interface 6! is in turn

supported by a local operating system 62, which is responsible for generating

commands which are in turn interpreted by the interface.

As far as the local operating system 62 is concerned, access is being

made to a conventional SCSI disc drive and communication is effected over

a conventional SCSI interface 63, resident at the workstation, to a server

SCSI interface 65. This communication conforms to establish SCSI

protocols, thereby substantially reducing the need for embedding bespoke

software within the local workstation environments.

A server operating system 66 converts SCSI sector definitions into

addressable physical data blocks by means of a look-up table, identified by

reference 68. A look-up table is defined for each logical drive and when a

logical drive is selected by an operator, its associated look-up table is loaded

to an operating area of memory 28 within the server 20. Thus, within the

server operating system 66, a logical drive is identified; resulting in a table

68 being loaded. Thereafter, SCSI sector selections are supplied as inputs to
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the table, which then results in addresses for physical data blocks being

generated as outputs. Thus, as illustrated in Figure 4, the table 68 effectively

points to addressable data blocks 69 in the array of physical data storing discs
21 to 25.

The server operating system 66 allows the SCSI environment of the

user terminal to interface with the emulated environment of the server. Thus,

it is necessary for the server operating system to emulate an SCS] disc drive

and procedures for performing this emulation are detailed in Figure 5.

The procedures shown in Figure 5 are executed within a multi-tasking

environment, such that similar procedures may be performed for each of the

user terminals. The procedures shown in Figure 5 therefore represent

instructions executed on behalf of a particular workstation.

At step 71 the system waits for a workstation command and upon

receiving such a command a question is asked at step 72 as to whether this

is a "mount" command. A "moun " command instructs the server to mount

a selected removable drive and data transfers via the server 20 can only be

performed if the server has received such an instruction. Thus, if the question

asked at step 72 is answered in the negative, control is directed to step 73,

whereupon procedures are performed to emulate an empty drive. Thus, this

would include the generation of error messages to the effect that the drive is

not ready etc.

If an instruction to mount a drive is generated by the workstation, the

question asked at step 72 is answered in the affirmative, resulting in control

being directed to step 74. At step 74 a question is asked as to whether the

drive is free and if another user workstation has been given access to that
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particular drive, the question asked at step 74 will be answered in the

negative, resulting in a reply being generated at step 75 to the effect that the

drive is not ready. Thereafter, control is returned to step 71. However, if the

drive is flee the question asked at step 74 is answered in the afiirmative,

resulting in control being directed to step 76.

At step 76 a partition is identified representing the regions within

which data for the emulated drive may be read from or written to.

Thereafter, control is directed to step 77, whereupon a reply is returned back

to the requesting workstation to the effect that the disk has been mounted and

control is directed to step 78.

At step 78 the server waits for further commands from the user

workstation and in response to receiving such a command, a question is asked

at step 79 as to whether this is a dismount command. If the command is not

a dismount command finther emulation of a removable disc is performed at

step 81 and control is returned to step 78.

Upon detecting a dismount command at step 79, control is directed to

step 81, whereupon the partition is de-allocated and a reply is issued to the

user workstation at step 82 to the effect that the disc has been dismounted.

Thereafter control is returned to step 71, whereupon the server waits for the
next workstation command.
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CLAIMS

1. A method of storing data, wherein a large storage volume

emulates a plurality of logical drives; said logical drives emulate removable

disc drives; and the closing of access to a previously accessed logical drive

generates a disc dismount command.

2. A method according to claim 1, wherein the logical drives

' emulate removable SCSI drives.

3. A method according to claim 2, wherein each of said logical

drives provides between 200 MBytes and 900 MBytes of data storage.

4. A method according to any of claims 1 to 3, wherein data is

written to the physical storage volume in identifiable blocks.

5. A method according to claim 4, wherein each of said blocks

provides between one MByte and sixty-four MBytes of storage.

6. A method according to claim 4 or claim 5, wherein a mapping

table maps sectors of an emulated disc onto blocks of the physical volume.

7. A method according to claim 4 or claim 5, wherein blocks are

allocated dynamically as storage is required.

8. A method according to any of claims 1 to 7, wherein the storage

volume is implemented as an array of disc storage devices.
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9. A method according to claim 8, wherein the array has redundant

discs.

10. A method according to claim 8 or claim 9, wherein the array

has between four and twelve discs.

11. A method according to any of claims 1 to 10, wherein directory

information stored on an accessed disc is updated in response to a disc

dismount command.

12. A method according to any of claims 1 to 10, wherein directory

information stored on an accessed disc is updated on detecting that a user

terminal has been disconnected and can no longer access a previously

accessed logical drive.

13‘.“ Data storage apparatus, including a large storage-volume;

a control device arranged to control data transfer with said storage

volume and to provide user terminal access to said storage volume by

emulating the presence of a plurality of removable disc drives, wherein

user terminals generate a disc dismount command when closing access

to a previously accessed logical drive; and

the control device responds to said disc dismount command by

terminating connection to said previously connected logical drive.

14. Apparatus according to claim 13, wherein the logical drives

emulate removable SCSI drives.

15. Apparatus according to claim 14, wherein each of said logical

drives provides between 200 MBytes and 900 MBytes of data stOrage.
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16. Apparatus according to any of claims 13 to 15, wherein the

control device is arranged to write data to the physical storage volume in the
form of identifiable blocks.

17. Apparatus according to claim 16, wherein each of blocks

5 provides between 1 MByte and 64 Bytes of storage.

18. Apparatus according to claim 16 or claim 17, wherein the

control device is arranged to access mapping tables, mapping sectors of an

emulated disc onto blocks of the physical volume.

19. Apparatus according to any of claims 16 to 18, wherein the ~ 3

10 control device is arranged to dynamically allocate blocks as storage is

required.

20. Apparatus according to any of claims 13 to 19, where the

storage volume is implemented as an array of disc storage devices.

21. Apparatus according to claim 20, wherein the array includes

15 redundant discs.

22. Apparatus according to claim 20 or claim 21, wherein the array
has between four and 12 discs. a,

23. Apparatus according to any of claims 13 to 22, wherein the

control device is arranged to read directory information from an accessed

20 . logical drive, and the directory information stored on the disc is updated in

response to a disc dismount command.
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24. Apparatus according to any of claims 13 to 22, wherein the

control device is arranged to read directory information from an accessed

logical drive and directory information stored on a logical disc drive is

updated by the control device in response to detecting that a user terminal has

been disconnected and can no longer access a previously accessed logical

drive.

25. A method of storing data substantially as herein described with

reference to the accompanying drawings.

‘ 26. A data storage apparatus substantially as herein described with

reference to the accompanying drawings.
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