Case 1:12-cv-01629-UNA Document 3 Filed 11/30/12 Page 1 of 1 PagelD #: 23

AQ 120 (Rev. 08/10)

REPORT ON THE

TO: Mail Stop 8
' 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
filed in the U.S. District Court for the District of Delaware on the following
[] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
11/30/2012 for the District of Delaware

PLAINTIFF DEFENDANT

Safe Storage LLC Silicon Graphics International Corp.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 6,978,346 12/20/2005 Safe Storage LLC

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[T Amendment [0 Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

|

2

3

4

5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1-—Upen initiation of action, mail this copy te Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 4—Case file copy

Copy 3—Upon termination of action, mail this copy to Director

DHPN-1002 / Page 1 of 158




Case 1:12-cv-01628-UNA Document 3 Filed 11/30/12 Page 1 of 1 PagelD #: 23

AO 120 (Rev. 08/10)

TO: 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
filed in the U.S. District Court for the District of Delaware on the following

{1 Trademarks or [ Patents. ( [J the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
11/30/2012 for the District of Delaware

PLAINTIFF DEFENDANT

Safe Storage LLC NetApp, Inc.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 6,978,346 12/20/2005 Safe Storage LLC

2

3

4

5

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

DATE INCLUDED INCLUDED BY
[0 Amendment (1 Answer {J Cross Bill (] Other Pleading
TRXSE?’[TR(I)(RNO. DO?{T']I?RTD};S?\;ITEEE HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director

Copy 2—Upoeon filing document adding patent(s), mail this copy te Director Copy 4—Case file copy
DHPN-1002 / Page 2 of 158



Case 1:12-cv-01627-UNA Document 3 Filed 11/30/12 Page 1 of 1 PagelD #: 24

AO 120 (Rev. 08/10)

TO: 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
filed in the U.S. District Court for the District of Delaware on the following
[J Trademarks or ¥ Patents. ( [J the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
11/30/2012 for the District of Delaware
PLAINTIFF DEFENDANT
Safe Storage LLC Hitachi Data Systems Corporation
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 6,978,346 12/20/2005 Safe Storage LLC
2
3
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[ Amendment [] Answer [ Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
DHPN-1002 / Page 3 of 158




Case 1:12-cv-01626-UNA Document 3 Filed 11/30/12 Page 1 of 1 PagelD #: 23

AO 120 (Rev. 08/10)

TO: 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
filed in the U.S. District Court for the District of Delaware on the following
{0 Trademarks or [/ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
11/30/2012 for the District of Delaware
PLAINTIFF DEFENDANT
Safe Storage LLC Hewlett-Packard Company
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 6,978,346 12/20/2005 Safe Storage LLC
2
3
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [] Answer [0 Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—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
DHPN-1002 / Page 4 of 158



Case 1:12-cv-01625-UNA Document 3 Filed 11/30/12 Page 1 of 1 PagelD #: 24

AO 120 (Rev. 08/10)

TO: 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
filed in the U.S. District Court for the District of Delaware on the following
(O Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
11/30/2012 for the District of Delaware

PLAINTIFF DEFENDANT

Safe Storage LLC Dot Hill Systems Corp.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 6,978,346 12/20/2005 Safe Storage LLC

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
{T] Amendment [ Answer [] Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

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

DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy te Director

Copy 2—Upoen filing document adding patent(s), mail this copy to Director

Copy 4—Case file copy

Copy 3—Upon termination of action, mail this copy to Director

DHPN-1002 / Page 5 of 158




Case 1:12-cv-01624-UNA Document 3 Filed 11/30/12 Page 1 of 1 PagelD #: 23

AQO 120 (Rev. 08/10)

TO: 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
filed in the U.S. District Court for the District of Delaware on the following
[ Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
11/30/2012 for the District of Delaware

PLAINTIFF DEFENDANT

Safe Storage LLC Dell inc.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 6,978,346 12/20/2005 Safe Storage LLC

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment 1 Answer [J Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 3—Upon termination of action, mail this copy to Director

Copy 1—Upon initiation of action, mail this copy to Director
Copy 4—Case file copy

Copy 2—Upen filing document adding patent(s), mail this copy to Director
DHPN-1002 / Page 6 of 158



10/13/2005 CCHAU2 00000088 09753245 K iuls Al QML ocposiors mme

) PART B - FEE(S) TRANSMITTAL

end this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

orFax (571) 273-2885

s form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requir.edz).eBlocks 1 through 5 should be completed where
er correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
nlagPen chd below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

otifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

Y W

ot 3

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

: gapers. Each additional paper, such as an assignment or formal drawing, must
08791 7590 07/11/2005

ave its own certificate of mailing or transmission.
BLAKELY SOKOLOFF TAYLOR & ZAFMAN Certificate of Mailing-or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
12400 WILSHIRE BOULEVARD States Postal gervice with su&'l)xcient postage for first class mail in an envélope
SEVENTH FLOOR addressed to the Mail Stop ISSUE FEE address above, or being facsimile
LOS ANGELES, CA 90025-1030 transmitted to the USPTO (571) 273-2885, on the date indicated below.

/ ignature’
01 FC32501 700,00 0P NI i S

02 FC:8001 30.00 0P ~IplTIAC (©e)
03 EC=1504 300,00 0P . 12
APPLICATION NO. J FILING DATE | FIRST NAMED INVENTOR [ATTORNEY DOCKET NO. ] CONFIRMATION NO.
09/753,245 12/29/2000 Sung-Hoon Baek 51876P219 8804

TITLE OF INVENTION: APPARATUS FOR REDUNDANT INTERCONNECTION BETWEEN MULTIPLE HOSTS AND RAID

I APPLN. TYPE I SMALL ENTITY I ISSUE FEE l PUBLICATION FEE | TOTAL FEE(S) DUE DATE DUE ]
nonprovisional YES $700 $300 $1000 10/11/2005
| EXAMINER | ART UNIT | cLasssuscLass |
LIM, KRISNA 2153 711-114000

1. Chanage of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list le%k g 260££%
CFR 1.363). (1) the names of up to 3 registered patent attorneys 1 LOZ 7

1 Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2

(] "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attomeys or agents. If no name is 3

Number is required. listed, no name will be printed.

w

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an ass%gnee 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 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE D ’C ‘: o /V (B) RESIDENCE: (CITY and STATE OR C(_)UNTRY)
FLECTEONICS AND TELECOHM UNLeA TIONS eduhlic of Korea—
ReseaecH TnsT T UTE Ref '

Please check the appropriate assignee category or categories (will not be printed on the patent) : (1 individual ﬁ Corporation or other private group Ientity (1 Government

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
JATEsue Fee A check in the amount of the fee(s) is enclosed.
/mublication Fee (No small entity discount permitted) W] Payment by credit card. Form PTO-2038 is attached.

%vance Order - # of Copies J1)) The Director is hereby authorg’ied by, cZarge the required fee(s), or credit any overpayment, to

Deposit Account Number enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
a Applicant claims SMALL ENTITY status. See 37 CFR 1.27. b, Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

The Director of the USPTO is requested to an]y 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 (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in

interest as shown by the records of the United State}Pafé?n ammidemark Office. ,
Authorized Signature Date / d/ s / O S

Typed or printed name Ef/( 6 - ,')L\/Mklﬂ . Registration No. 50 } lé7

This collection of information is required by 37 CFR 1,311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1,14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary de ending upon the individual case. Any comments on the amount of time you require to complete
this form and/or Sléﬁ‘gestlong for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandna, Vi?mla 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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 /9

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313- 1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

08791 7590 07/1172005 | EXAMINER ]
BLAKELY SOKOLOFF TAYLOR & ZAFMAN : LIM, KRISNA
12400 WILSHIRE BOULEVARD
SEVENTH FLOOR o | arTUNIT |  paperNumBER |
LOS ANGELES, CA 90025-1030 2153

DATE MAILED: 07/11/2005

[ APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. CONFIRMATION NO. J

09/753,245 12/29/2000 Sung-Hoon ‘Back 51876P219 8804
TITLE OF INVENTION: APPARATUS FOR REDUNDANT INTERCONNECTION BETWEEN MULTIPLE HOSTS AND RAID

l APPLN. TYPE l SMALL ENTITY | . ISSUE FEE L PUBLICATION FEE | TOTAL FEE(S) DUE | DATE DUE J

nonprovisional YES $700 $300 $1000 10/11/2005

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS 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 MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 US.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
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:
I. 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, or

- above.
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 1/2

the ISSUE FEE shown above.

II. 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. P]ease 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 1 of 3

L-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 FEE
. Commissioner for Patents
‘ P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requirpd{). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

" Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Rapers. Each additional paper, such as an assignment or formal drawing, must

08791 7590 07/11/2005 ave its own certificate of mailing or transmission.
BLAKELY SOKOLOFF TAYLOR & ZAFMAN . Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
12400 WILSHIRE BOULEVARD States Postal Service with sufficient postage for first class mail in an envelope
SEVENTH FLOOR addressed to the Mail Stop ISSUE FEE address above, or being facsimile
LOS ANGELES. CA 90025-1030 transmitted to the USPTO (571) 273-2885, on the date indicated below.
k]
. (Depositor's name)
(Signature)
(Date)
[ appLicaTiONNO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
09/753,245 12/29/2000 Sung-Hoon Baek 51876P219 8804

TITLE OF INVENTION: APPARATUS FOR REDUNDANT INTERCONNECTION BETWEEN MULTIPLE HOSTS AND RAID

| APPLN. TYPE J SMALL ENTITY l ISSUE FEE l PUBLICATION FEE l TOTAL FEE(S) DUE | DATE DUE J
nonprovisional YES $700 $300 $1000 10/11/2005
[ EXAMINER | ART UNIT | cLass-suBcLass |
LIM, KRISNA 2153 711-114000
é:. CthmBgée:;())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
FR L. .

(1) the names of up to 3 registered patent attomeys 1
() Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a membera 2

[ “Fee Address" indication (or "Fee Address" Indication form registered attomey or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attomeys or agents. If no name is 3
Number is required. listed, no name will be printed.

w

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assifnee 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 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. }

(A) NAME OF ASSIGNEE ) (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity () Government

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
(d Issue Fee () A check in the amount of the fee(s) is enclosed.
(1 Publication Fee (No small entity discount permitted) Qa Payment by credit card. Form PT0O-2038 is attached.
[ Advance Order - # of Copies ] The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above) .
(3 Py Applicant claims SMALL ENTITY status. See 37 CFR 1.27. v Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

The Director of the USPTO is requested to a;{gply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest 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 1.311. The information is rglq;!ired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including. gathering, preparing, and

submitting the completed application form to the USPTO. Time will varﬁ/ de gndm% upon the individual case. Any comments on the amount of time you require to complete

this form and/or st:Fgestlons for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.

fo 1432, A\lquap 'ng,z \é’;r i{13232313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandna, Virginia - ) '

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 States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

[ APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. ] CONFIRMATION No.j
09/753,245 12/29/2000 Sung-Hoon Baek ) 51876P219 8804
08791 7590 07/11/2005 | EXAMINER ]
BLAKELY SOKOLOFF TAYLOR & ZAFMAN LIM, KRISNA
12400 WILSHIRE BOULEVARD
SEVENTH FLOOR | ART UNIT l PAPER NUMBER |
LOS ANGELES, CA 90025-1030 2153

DATE MAILED: 07/11/2005

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 857 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) after the mailing date of this notlce the Patent Term Adjustment will be 857 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified apphcatlon 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 Appllcatlon Informatlon Retrieval
(PAIR) WEB site (http://pair.uspto. gov)

Any questions regarding the Patent Term Extension or Adjustment determination should be difected 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-85 (Rev. 07/05) Approved for use through 04/30/2007.
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Application No. Applicant(s)
. . 09/753,245 BAEK ET AL.
Notice of Allowability Examiner Art Unit
Krisna Lim 2153

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All dlaims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
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REPLY UNDER 37 CFR 1.116
EXPEDITED PROCEDURE
TECHNOLOGY CENTER 2100

Attorney’s Docket No.: 051876P219

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application for:

Sung-Hoon Baek

Serial No.: 09/753,245

Filed: December 29, 2000
APPARATUS FOR REDUNDANT

INTERCONNECTION BETWEEN
MULTIPLE HOSTS AND RAID

Examiner: John R. Brancolini

Art Group: 2153

AMENDMENT AND RESPONSE TO FINAL OFFICE ACTION

Mail Stop RCE

Commissioner for Patents

Post Office Box 1450

Alexandria, Virginia 22313-1450

Sir:

In connection with the Final Office Action mailed February 10, 2005,

regarding the above-referenced application, Applicants respectfully request

consideration of the following amendments and remarks below.
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IN THE CLAIMS

Please amend claims as follows:

Claim 1 (Currently Amended): An apparatus for a redundant interconnection
between multiple hosts and a RAID, comprising;:

a plurality-effirst RAID controlling units and a second RAID controlling unit
for processing a requirement of numerous host computers, the first RAID controlling
unit including a first network controlling unit and a second network controlling unit,
and the second RAID controlling unit including a third network controlling unit and

a fourth network controlling unit; and
a plurality of connection units for connecting the plurality-offirst RAID

controlling units_and the second RAID controlling unit to the numerous host
computers, wherein eaeh-ef-the plurality-offirst RAID controlling units and the
second RAID controlling unitineludes-aplural-numberof networkinterfaece
eontrolling-unitsfor directly exehanging-exchange information with the numerous
host computers and-a-netwerl-interface-controlling-unitincluded-inanother RAID
eontrolling-unitsr-through the plurality of connecting units, and the first network
controlling unit exchanges information with the fourth network controlling unit, and
the second network controlling unit exchanges information with the third network

controlling unit.

Claim 2 (Original):  The apparatus as recited in claim 1, wherein said
respective RAID controlling units are connected to the plurality of individual

connecting units.

Claim 3 (Currently Amended): The apparatus as recited in claim 2,

wherein said-plural-number-of the networlcinterface controlling-units-are-athe first

network interface controlling unit beirg-eenneetedis coupled to the connecting unit
of one side and a-the second network interface controlling unit being-eonneetedis

coupled to the connecting unit of another side.

Claim 4 (Currently Amended): The apparatus as recited in claim 3,
wherein
the first network interface controlling unit and the third network interface
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controlling unit processes the requirement of the numerous host computers; and

the second network interface controlling unit and the fourth network
controlling unit is-are used for communication between the respeetive-first RAID
controlling units and the second RAID controlling unit when the respeetive-first and
second RAID controlling units are not faulty and the second network interface

controlling unit and the fourth network controlling unit is-are used for executing a
function of the first network interface controlling unit and the third network

controlling unit ineluded-in-the respeetive RAIB-controlling-unitswhen the

respeetive-one of the first RAID controlling unit and the second RAID controlling

unit is faulty.

Claim 5 (Currently Amended): The apparatus as recited in claim 1,
wherein said plurality of connecting units have at least three connection portsmere
than-three, the-two of the at least three connection ports-ameng-them-being is
eonnected-coupled to said-one of the first network interface controlling unit and the

third network controlling unit and the rest of the connection ports thereof-being

provided as a hub equipment connected with the numerous host computers.

Claim 6 (Currently Amended): The apparatus as recited in claim 1,
wherein said plurality of connecting units have the-at least three connection ports

rore-than-three, the-two of the at least three connection ports-ameng-thembeing are
eenneeted-coupled to said-one of the first network interface controlling unit and the

third network controlling unit and the rest of the connection ports thereefbeing

provided as a network switch equipment connected with the numerous host

computers.

Claim 7 (Currently Amended): The apparatus as recited in claim 1,
wherein said plurality of connecting units have the-at least five connection ports
more-thanfive, the-four of the at least five connection ports ameng-them-being
eonneetedis coupled to said-one of the first network interface controlling unit and

the third network controlling unit and the rest of the connection ports thereef-being

provided as a switch connected with the numerous host computers.
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Claim 8 (Currently Amended): The apparatus as recited in claim 1,
wherein satd-RAID-eontrolling-unit said-networcinterface-contrelling unit-and
i i ' i ir-the first network interface

controlling unit of a-the first RAID controlling unit being connected to a first
connecting unit, the second network interface controlling unit of said first RAID
controlling unit being connected to a second connecting unit, the figst-third network
interface controlling unit of a-the second RAID controlling unit being connected to
the second connecting unit, and the seeerd-fourth network interface controlling unit

of the second RAID controlling unit being connected to the first connecting unit.

Claim 9 (Currently Amended): An apparatus for a redundant
interconnection between multiple host computers and a RAID, the apparatus
comprising:

a plurality of connection units for connecting the host computers and the
RAID;

a first and a second RAID controllers, included in the RAID, each of which
having a first network interface controller and a second network interface controller
for processing requests from the plurality of the host computers connected through
the plurality of the connection units,

wherein the first network interface controller in the first RAID controller
supplies data to the host computers connected through the plurality of connection
units and processes information transmitted from the second network interface
controller in the second RAID controller,

wherein the first network interface controller in the second RAID controller
supplies data to the host computers connected through the plurality of connection
units and processes information transmitted from the second network interface
controller in the first RAID controller,

wherein the second network interface controller in the first RAID controller is
used for fault tolerance by performing functions of the first network interface
controller in the second RAID controller when the second RAID controller is faulty,
and

wherein the second network interface controller in the second RAID

controller is used for fault tolerance by performing functions of the first network
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interface controller in the first RAID controller when the first RAID controller is

faulty, and

wherein the first network controlling unit in the first RAID controlling unit
exchanges information with the second network controlling unit in the second RAID
controlling unit, and the second network controlling unit in the first RAID
controlling unit exchanges information with the first network controlling unit in the
second RAID controlling unit.
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REMARKS

Claims 1-9 were examined and reported in the Office Action. Claims 1-9 are
rejected. Claims 1 and 3-9 are amended. Claims 1-9 remain. Applicant notes that
the limitations “third network controlling unit” and “fourth network controlling
unit” are used to distinguish the first and second network controlling units in each

RAID controller. Therefore, no new matter is added.

Applicants request reconsideration of the application in view of the

following remarks.

I 35 U.S.C. §102(b)

It is asserted in the Office Action that claims 1-9 are rejected under 35 U.S.C.
§102(b) as being anticipated by U.S. Patent No. 5,812,754 issued to Lui et al. (“Lui”).
Applicant respectfully traverses the aforementioned rejection for the following

reasons.

According to MPEP §2131, “’[a] claim is anticipated only if each and every
element as set forth in the claim is found, either expressly or inherently described, in
a single prior art reference.” (Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d
628, 631, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987)). ‘The identical invention must be
shown in as complete detail as is contained in the ... claim.” (Richardson v. Suzuki
Motor Co., 868 F.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 1989)). The elements

must be arranged as required by the claim, but this is not an ipsissimis verbis test,

i.e., identity of terminology is not required. (In re Bond, 910 F.2d 831, 15 USPQ2d
1566 (Fed. Cir. 1990)).”

Applicant’s amended claim 1 contains the limitations of “[a]n apparatus for a
redundant interconnection between multiple hosts and a RAID, comprising: a first
RAID controlling unit and a second RAID controlling unit for processing a
requirement of numerous host computers, the first RAID controlling unit including a
first network controlling unit and a second network controlling unit, and the second
RAID controlling unit including a third network controlling unit and a fourth

network controlling unit; and a plurality of connection units for connecting the first
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RAID controlling unit and the second RAID controlling unit to the numerous host
computers, wherein the first RAID controlling unit and the second RAID controlling
unit directly exchange information with the numerous host computers through the
plurality of connecting units, and the first network controlling unit exchanges
information with the fourth network controlling unit, and the second network

controlling unit exchanges information with the third network controlling unit.”

Applicant’s amended claim 9 contains the limitations of “[a]n apparatus for a
redundant interconnection between multiple host computers and a RAID, the
apparatus comprising: a plurality of connection units for connecting the host
computers and the RAID; a first and a second RAID controllers, included in the
RAID, each of which having a first network interface controller and a second
network interface controller for processing requests from the plurality of the host
computers connected through the plurality of the connection units, wherein the first
network interface controller in the first RAID controller supplies data to the host
computers connected through the plurality of connection units and processes
information transmitted from the second network interface controller in the second
RAID controller, wherein the first network interface controller in the second RAID
controller supplies data to the host computers connected through the plurality of
connection units and processes information transmitted from the second network
interface controller in the first RAID controller, wherein the second network interface
controller in the first RAID controller is used for fault tolerance by performing
functions of the first network interface controller in the second RAID controller
when the second RAID controller is faulty, and wherein the second network
interface controller in the second RAID controller is used for fault tolerance by
performing functions of the first network interface controller in the first RAID
controller when the first RAID controller is faulty, and wherein the first network
controlling unit in the first RAID controlling unit exchanges information with the
second network controlling unit in the second RAID controlling unit, and the second
network controlling unit in the first RAID controlling unit exchanges information

with the first network controlling unit in the second RAID controlling unit.”

In other words, Applicant’s claimed invention includes two network

interface controlling units in each RAID controlling unit for fault tolerance. The first
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network interface controlling unit of one RAID controller is connected to a second
network controlling unit of the other RAID controller through a connecting unit.
The second network interface controlling unit of the one RAID controller is
connected to a first network interface controlling unit of the other RAID controller
through the connecting unit. The second network interface controlling unit of one
RAID controller receives information from the first network interface controlling
unit of the other RAID controller through a connecting unit, such as a switch and a
hub, in the normal state. Furthermore, the second network interface controlling unit
of one RAID controller performs the role of the first network interface controlling
unit of the other RAID controller when the first network interface controlling unit of

the other RAID controller is faulty.

Lui discloses a RAID system having a fiber channel arbitrated loop. Lui,
however, does not teach, disclose or suggest two network interface controlling units
included in each RAID controller. That is, in Fig. 3 of Lui, there only one controller
SERDES 336 is shown (where controller SERDES 336 is similar to the RAID controller
network interface controller of Applicant’s claimed invention). Further, Lui discloses
a RAID including only one RAID controlling unit having only one serializer /de-
serializer module, which is similar to the RAID controller network interface

controller of Applicant’s claimed invention.

It is asserted in the Office Action that Liu discloses two network controlling
units in a RAID controller because Liu discloses “[the host loops are coupled to
either local or remote host computers 108 through port bypass circuits (PBCs) and
serializer /de-serializer modules 336 in RAID controllers 302. In this preferred
embodiment, only two host connections are shown in each RAID controller 302.”
This assertion, however, does not teach, disclose or suggest two network controlling
units in each RAID controller. Moreover, Liu does not teach, disclose or suggest “...
a first RAID controlling unit and a second RAID controlling unit for processing a
requirement of numerous host computers, the first RAID controlling unit including a
first network controlling unit and a second network controlling unit, and the second
RAID controlling unit including a third network controlling unit and a fourth
network controlling unit; ... wherein ... the first network controlling unit exchanges

information with the fourth network controlling unit, and the second network
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controlling unit exchanges information with the third network controlling unit,” or
“the first network controlling unit in the first RAID controlling unit exchanges
information with the second network controlling unit in the second RAID
controlling unit, and the second network controlling unit in the first RAID
controlling unit exchanges information with the first network controlling unit in the

second RAID controlling unit.”

Therefore, since Lui does not disclose, teach or suggest all of Applicant’s
amended claims 1 and 9 limitations, Applicant respectfully asserts that a prima facie
rejection under 35 U.S.C. § 102(b) has not been adequately set forth relative to Lui.
Thus, Applicant’s amended claims 1 and 9 are not anticipated by Lui. Additionally,
the claims that directly or indirectly depend on claim 1, namely claims 2-8, are also

not anticipated by Lui for the same reason.

Accordingly, withdrawal of the 35 U.S.C. § 102(b) rejections for claims 1-9 are
respectfully requested.
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CONCLUSION

In view of the foregoing, it is believed that all claims now pending, namely 1-
9, patentably define the subject invention over the prior art of record and are in
condition for allowance and such action is earnestly solicited at the earliest possible

date.

If necessary, the Commissioner is hereby authorized in this, concurrent and
future replies, to charge payment or credit any overpayment to Deposit Account No.
02-2666 for any additional fees required under 37 CF.R. §§ 1.16 or 1.17, particularly
extension of time fees.

Respectfully submitted,
BLAKELY, SOKOLOFF, TAYLOR, & ZAFMAN

LLP
—

Dated: May 9, 2005 By: _

Steven Laut, Reg. No. 47,736 M
12400 Wilshire Boulevard CERTIFICATE OF MAILING
Seventh Floor I hereby certify that this correspondence is being deposited with
Los Angeles, California 90025 the United States Postal Service as First Class Mail with
(310) 207-3800 sufficient postage in an envelope addressed to: Mail Stop RCE,

Commissioner for Patents, P. O. Box 1450, Alexandria, Virginia
22313-1450 on May 9, 2005.

Jean Svahadd
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a. [J Suspension of action on the above-identified application is requested under 37 C.F.R. ; 1.103(c) for a period of
months. (Period of suspension shall not exceed 3 months; Fee under 37 C.F.R. § 1.17(i) required)

b. O Other

3. Fees| The RCE fee under37 CF.R. § 1.17(e) is required by 37 C.F.R. § 1.114 when the RCE is filed.

a. D4 The Director is hereby authorized to charge the following fees, or credit any overpayments, to Deposit Account
No. 02-2666.
i. RCE fee required under 37 C.F.R. § 1.17(e) and any additional claims fee(s)
ii. [J Extension of time fee (37 C.F.R. § 1.136 and 1.17)
iii. [J Other: ($.00) _
b. ® Check in the amount of $395.00 enclosed . 09/18/2005 AUONDAF1 0000009 09753245

[0 Payment by credit card (Form PTO-2038 enclosd) " 01 FC:2801 3%5.00 0P

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.
m

SIGNATURE OF APPy_QANT, ATTORNEY, OR AGENT REQUIRED

Name (Print/Typs) | Steven Laut 0 / / A Registration No. (Attormey/Agent) 47 736
{

Signature é ;/ /=\ i Date May 9, 2005

CERTIFICATE OF MAILING OR TRANSMISSION

| hereby certify that this comespondence is being deposited with the United States Postal Service on the date shown below with sufficient postage as first class
mail in an envelope addressed to: Mail Stop RCE, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
May 9, 2005

Name (Print/Type) Jean§yoboda

| Signature /,_}}(J/L,e\ Date May 9, 2005 )

Based on PTO/SB/30 (09-03) as modifiad by Blakgly~Solokoff, Taylor & Zafman (wir) 02/10/2004.
SEND TO: Mail Stop RCE, Commissioner 167 Pafents, P.O. Box 1450, Alexandria, VA 22313-1450
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Application No. Applicant(s)
09/753,245 BAEK ET AL.

Office Action Summary Examiner At Unit
John R Brancolini 2153

-- The MAILING DATE 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 of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- [fthe 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.
- I 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 if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1 Responsive to communication(s) ﬁled on 23 August 2004.
2a)X] This action is FINAL. 2b)[] This action is non-final.
3)J 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 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-9 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
50 Claim(s) is/are allowed.
6)X Claim(s) 1-9 is/are rejected.
7)J Claim(s) ____is/are objected to.
8)[] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)L] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 23 August 2004 is/are: a)X] 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 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)[J 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)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)lLJ Al b)(J Some * c)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.1 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) Notice of References Cited (PTO-892) : 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.
3) [ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [ Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20050207

DHPN-1002 / Page 32 of 158



Application/Control Number: 09/753,245 Page 2

Art Unit: 2153

DETAILED ACTION
This action in response to Amendment filed August 23, 2004.

Claims 1-9 are currently pending in the application.

Drawings

Objections to the drawings are withdrawn due to amendments to the Specification.

- Claim Objections

Objections to claims 3 and 8 are withdrawn due to amendment.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

Claims 1-8 are rejected under 35 U.S.C. 102(b) as being anticipated by Lui et al.

(US Patent 5812754), hereinafter referred to as Lui.

In regards to claim 1, Lui discloses an apparatus for a redundant interconnection

between multiple hosts and a RAID, comprising:

e A plurality of RAID controlling units for processing a requirement of numerous

host computers (Figure 3 shows items 302 A and B, separate RAID controllers).
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e A plurality of connecting units for connecting the plurality of RAID controlling units
to the numerous host computers (In Figure 3, controller chassis 344 contains a
plurality of connecting units, the connections between the local hosts and the
host loops, see also col § lines 36-40).

e Wherein each of the plurality of RIAD controlling units includes a plural number of
network interface controlling units for directly exchanging information with the
numerous host computers and a network interface controlli-ng unit included in
another RAID controlling units, through the plurality of connecting units (each
separate RAID unit interacts directly with a host loop, which in turn
communicates directly through a port bypass circuit and a serializer/deserializer

for communication with the local host, col 5 lines 24-40).

In regards to claim 2, Lui discloses the respective RAID controlling units are
connected to the plurality of individual connecting units (Figure 3 shows several
individual connecting units connected to the RAID controlling units, see also col 5 lines

36-40).

In regards to claim 3, Lui discloses plural number of the network interfacing
controlling units are a first network interface controlling unit being connected to the
connecting unit of one side and a second network interface controlling unit being

connected to the connecting unit of another side (Figure 3 shows the two separate Raid
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controllers, each with a host loop which acts as a network interface controlling unit, as

discussed in claim 1).

In regards to claim 4, Lui discloses: the first network interface controlling unit
processes the requirement of the numerous host computers (the first host loop is
provided for communication to a local host, col 5 lines 36-38); and the second network
interface controlling unit is used for communication between the respective RAID
controlling units when the respective RAID controlling units are not faulty and the
second network interface controlling unit is used for executing a function of the first
network interface controlling unit included in the respective RAID controlling units when
the respective RAID controlling unit is faulty (When an error is detected, the control of
the network interface function can be switched from the first to the second host loop,

thereby insuring the fault tolerance is provided, col 6 lines 11-32).

In regards to claim 5, Lui discloses the plurality of connecting units have
connection ports more than three, the two connection ports among them being
connected to said network interface controlling unit and the rest connection ports
thereof being provided as a hub equipment connected with the numerous host
computers (in Figure 3, the connection chassis shows a plurality of connecting units,
two of the connection ports being used to connect to the host loops, and the rest used in

a hub, or switching manner, for the various host computers).
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In regards to claim 6, Lui discloses the plurality of connecting units have the
connection ports more than three, the two connection ports among them being
connected to said network interface controlling unit and the rest connection ports
thereof being provided as a network switch ‘equipment connected with the numerous
host computers (in Figure 3, the connection chassis shows a plurality of connecting
units, two of the connection ports being used to connect to the host loops, and the rest

used in a hub, or switching manner, for the various host computers).

In regards to claim 7, Lui discloses the plurality of connecting units have the
connection ports more than five, the four connection ports among them being connected
to said network interface controlling unit and thé rest connection ports thereof being
provided as a switch connected with the numerous host computers (in Figure 3 the
connection chassis shows a plurality of connecting units, with at least 6 points of
connection including the host loops, two of the connection ports being used to connect
to the host loops, and the rest used in a hub, or switching manner, for the various host

computers).

In regards to claim 8, Lui discloses the RAID controlling unit, the network
interface controlling unit and the connecting unit are respectively constructed in pairs,
the first network interface controlling unit of a first RAID controlling unit being connected
to a first connecting unit, the second network interface controlling unit of said first RAID

controlling unit being connected to a second connecting unit, the first network interface
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controlling unit of a second RAID controlling unit being connected to the second
connecting unit, and the second network interface controlling unit of the second RAID
controlling unit being connected to the first connecting unit (in Figure 3, one can see
that each of the RAID controlling unit, the network controlling unit [the host loop] and the
connecting unit [the chassis back plane individual connections] are in pairs, and the
crossover of the fibre wiring allows for the first set of components to communicate with
the second set, see also col 6 lines 11-32 for how the bypasses occur between the

component sets in case of an error).

In regards to claim 9, Lui discloses apparatus for a redundant interconnection
between multiple host computers and a RAID, the apparatus comprising:

e A plurality of connection units for connecting the host computers and the RAID
(Figure 3 shows items 302 A and B, separate RAID controllers).

e Afirst and a second RAID controllers, included in the RAID, each of which having
a first network interface controller and a second network interface controller for
processing requests from the plurality of the host computers connected through
the plurality of the connection units (In Figure 3, controller chassis 344 contains a
plurality of connecting units, the connections between the local hosts and the
host loops, see also col 5 lines 36-40, additionally figure 7 shows multiple RAID
controllers).

e Wherein the first network interface controller in the first RAID controller supplies

data to the host computers connected through the plurality of connection units
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and processes information transmitted from the second network interface
controller in the second RAID controller (each separate RAID unit interacts
directly with a host loop via a network controller, which in turn communicates
directly through a port bypass circuit and a serializer/deserializer for
communication with the local host, col 5 lines 24-40).

e Wherein the first network interface controller in the second RAID controller
supplies data to the host computers connected through the plurality of connection
units and processes information transmitted from the second network interface
controller in the first RAID controller (each separate RAID unit interacts directly
with a host loop via a network controller, which in turn communicates directly
through a port bypass circuit and a serializer/deserializer for communication with
the local host, col 5 lines 24-40).

o Wherein the second network interface controller in the first RAID controller is
used for fault tolerance by performing functions of the first network interface
controller in the second RAID controller when the second RAID controller is faulty
(when an error is detected, the control of the network interface function can be
switched from the first to the second host loop, thereby insuring the fault
tolerance is provided, col 6 lines 11-32).

o Wherein the second network interface controller in the second RAID controller is
used for fault tolerance by performing functions of the first network interface
controller in the first RAID controller when the first RAID controller is faulty (when

an error is detected, the control of the network interface function can be switched
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from the first to the second host loop, thereby insuring the fault tolerance is

provided, col 6 lines 11-32).

Response to Arguments

Applicant’'s arguments as presented in the Remarks section:

1. Lui does not disclose or teach two separate network controlling units included in

one RAID controller. |

In responée to argument 1, the examiner respectfully disagrees with application. As
shown in Figure 3, Lui provides multiple RAID controllers. In each controller, multiple, in
this case two, network controlling units are shown on the controller backplane. Each of
these controller units are directly connected to one of two individual network controlling

units on the individual RAID controller, marked on each controller as 326.

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(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 aciion 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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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.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to John R Brancolini whose telephone number is (571)
272-3948. The examiner can normally be reached on M-Th 7am-5:30pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Glenton Burgess can be reached on (571) 272-3949. Thé fax phone
number for the organization where this application or proceeding is assigned is 703-
872-9306.

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://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).

=
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: U533

Attorney’s Docket No.: 051876P219

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application for: Examiner: John R. Brancolini

Sung-Hoon Baek Art Group: 2153

Serial No.: 09/753,245 R EC E lVE D
Filed: December 29, 2000 AUG 2 7 2004
INTERCONNECTION BETWEEN Technology Gerter 2100
MULTIPLE HOSTS AND RAID

AMENDMENT AND RESPONSE TO OFFICE ACTION

Mail Stop Amendment
Commissioner for Patents
Post Office Box 1450 ,
Alexandria, Virginia 22313-1450
Sir:
In connection with the Office Action mailed May 20, 2004, regarding the
above-referenced application, Applicants respectfully request consideration of the

following amendments and remarks below.
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Page 2

IN THE SPECIFICATION

Please amend the paragraph beginning on page 1, line 25 as follows:

As shown in the drawing, s&eh—system—lﬂéepeﬂéeﬁﬂ-yuuses-wae%

antralle 40)
S S o

- - - - - -

’ 7
’

controllers 110 11H-of the host-ecomputersthe RAID 130 includes two RAID

controllers 140, 141 and each of RAID controllers 140, 141 includes network interface
controllers 150, 151. The network interface controllers 150, 151 of the RAID

controllers 140, 141 are independently connected to network interface controllers 110,
111 of the host computers 100, 101 through communication links 120, 121 such as a

copper line and an optical fiber. That is, such system has twice the bandwidth and

twice the performance. However, there is such a problem that a loss of data occurs
when one out of two RAID controllers 140, 141 has a trouble, in other words, this

system does not become the fault tolerant system.

Please amend the paragraph beginning on page 2, line 8 as follows:

O < I : o

through-a-hub-orswiteh-210-in-onenetworkRAID 240 includes two RAID controllers
230, 231 and two RAID controllers 230, 231 and host computers 200, 201 are
connected with each other through a hub or switch 210 in one network. The RAID
controller 230 includes a pair of network interface controllers 220 and 221 and the

RAID controller 231 includes a pair of network interface controllers 222 and 223.
Thus, even though one RAID controller 230 or 231 has a trouble, all of the host

computers 200, 201 are connected to a RAID controller that does not have a trouble.
That is, this RAID controller not having the trouble serves as a role of the controller
that has the trouble. Also, since the RAID controllers 230, 231 should exchange
information with each other by preparing in advance against some trouble, the RAID
controllers 230, 231 are connected with each other through communication
controllers 221, 222. However, in this case only a half of performance for the

bandwidth provided in Fig. 1 can be obtained.
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Please amend the paragraph beginning on page 2, line 26 as follows:

The construction shown in the drawing partially represents a systematic
connection between a RAID and host computers, which is extracted from contents
disclosed in the U. S. Patent No. 5,812,754. The RAID 340 includes two RAID

controllers each of which has network interference controllers 330, 331 and four ports
310, 311, 320 and 321. However, this construction has no any difference from that of

Fig. 2, in the structure of a communication network, and in case that one out of two
host computers 300, 301 has rather a trouble, there is caused a problem that a

network is broken. Thus, this construction is inferior to the construction of Fig. 2.
Please amend the paragraph beginning on page 8, line 14 as follows:

As shown in Fig. 4, the present invention can be constructed by a method of
internally installing the hubs 440, 441 in the RAID 490, and as shown in Fig. 5, itear
be-constructed-by-using-the-hub 0-520-feruse-of-an-external-installationthe host

computers 500, 501, 502, 503, 504 and 505 are connected to the RAID 530 by using
external hubs 510 and 520.

Please amend the paragraph beginning on page 8, line 19 as follows:

As shown in the drawing, Eig—6-ecanhave-afunetion-ofFig—4a plurality of host
computers 600, 601, 602, 604 and 605 are connected to RAID through a network

switch 610. In other words, information from a second network interface controller
622 of a first RAID controller 620 is sent to a first network interface controller 632 of a
second RAID controller 630, and information from a second network interface
controller 632 of the second RAID controller 630 is transmitted to a first network
interface controller 621 of the first RAID controller 620. Further, information from
the first network interface controller 631 of the second RAID controller 630 is
transmitted to the second network interface controller 622 of the first RAID
controller 620. Also, information from the first network interface controller 621 of
the first RAID controller 620 is sent to the second network interface controller 632 of
the second RAID controller 630.
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IN THE CLAIMS
Please amend claims as follows:

Claim 1 (Currently Amended): An apparatus for a redundant interconnection
between multiple hosts and a RAID, comprising;:

a plurality of RAID controlling units for processing a requirement of
numerous host computers; and

a plurality of connection units for connecting the plurality of RAID

controlling units to the numerous host computers;-and

. wherein each of the plurality of RAID controlling units includes a plural
number of network interface controlling units respeetively-eontained-inte-the
pluralitrof RAID eontrollingunits; for directly exchanging information direetly with

the numerous host computers and ar-eppesite a network interface controlling unit

provided-withinan-oppesite included in another RAID controlling units, through

the plurality of connecting units.

Claim 2 (Original):  The apparatus as recited in claim 1, wherein said
respective RAID controlling units are connected to the plurality of individual

connecting units.

Claim 3 (Currently Amended): The apparatus as recited in claim 2,

number of the network interface controlling units are a first network interface
controlling unit efsaid-networlcinterface-controlling-unit being connected to the

connecting unit of one side and a second network interface controlling unit thereef

being connected to the connecting unit of another side.

Claim 4 (Currently Amended): The apparatus as recited in claim 3,

wherein said-each-networkinterface-controllingunitfurther comprses:
the first network interface controlling unit fer-precessing processes the

requirement of the numerous host computers; and
the second network interface controlling unit is used for fawlt-teleranee-irra

communication between the respective RAID controlling units when the respective
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RAID controlling units de-ret-have-the-oceurrence-ofthe-erros; are not faulty and
said the second network interface controlling unit being is used for executing a

function of the first network interface controlling unit included in the respective

RAID controlling units efthe- RAID-controlling-unithaving-the-oecurrence-of-the
error-in-ease-that when ene-giver RAID-contrellingunithas-the occurrenceof-the

error the respective RAID controlling unit is faulty.

Claim 5 (Original):  The apparatus as recited in claim 1, wherein said
plurality of connecting units have connection ports more than three, the two
connection ports among them being connected to said network interface controlling
unit and the rest connection ports thereof being provided as a hub equipment

connected with the numerous host computers.

Claim 6 (Original): The apparatus as recited in claim 1, wherein said
plurality of connecting units have the connection ports more than three, the two
connection ports among them being connected to said network interface controlling
unit and the rest connection ports thereof being provided as a network switch

equipment connected with the numerous host computers.

Claim 7 (Original):  The apparatus as recited in claim 1, wherein said
plurality of connecting units have the connection ports more than five, the four
connection ports among them being connected to said network interface controlling
unit and the rest connection ports thereof being provided as a switch connected with

the numerous host computers.

Claim 8 (Currently Amended): The apparatus as recited in claim 1,
wherein said RAID controlling unit, said network interface controlling unit and said
connecting unit are respectively constructed by in a pair, the first network interface
controlling unit of a first RAID controlling unit being connected to a first connecting
unit, the second network interface controlling unit of said first RAID controlling unit
being connected to a second connecting unit, the first network interface controlling
unit of a second RAID controlling unit being connected to the second connecting
unit, and the second network interface controlling unit of the second RAID

controlling unit being connected to the first connecting unit.
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Claim 9 (New): An apparatus for a redundant interconnection
between multiple host computers and a RAID, the apparatus comprising:

a plurality of connection units for connecting the host computers and the
RAID;

a first and a second RAID controllers, included in the RAID, each of which
having a first network interface controller and a second network interface controller
for processing requests from the plurality of the host computers connected through
the plurality of the connection units,

wherein the first network interface controller in the first RAID controller
supplies data to the host computers connected through the plurality of connection
units and processes information transmitted from the second network interface
controller in the second RAID controller,

wherein the first network interface controller in the second RAID controller
supplies data to the host computers connected through the plurality of connection
units and processes information transmitted from the second network interface
controller in the first RAID controller,

wherein the second network interface controller in the first RAID controller is
used for fault tolerance by performing functions of the first network interface
controller in the second RAID controller when the second RAID controller is faulty,
and

wherein the second network interface controller in the second RAID
controller is used for fault tolerance by performing functions of the first network
interface controller in the first RAID controller when the first RAID controller is
faulty.
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REMARKS

Claims 1-8 were examined and reported in the Office Action. Claims 1-8 are
rejected. Claims 1, 3, 4, and 8 are amended. New claim 9 is added. New Claim 9 is
based on the original specification, page 7 line 8 to page 8 line 8, page 9 lines 5 to 14,

Fig. 4 and Fig. 5. Therefore, no new matter is added. Claims 1-9 remain.

Applicants request reconsideration of the application in view of the

following remarks.

I. In the Drawings

Figures 1, 2 and 3 are objected to because only that which is old is illustrated.
The Figures are also objected to for not including reference numerals 450 and 490.
Additionally, the Figures are objected to for including reference numerals not
mentioned in the specification. Applicant has amended Figures 1-3 with the
addition of the legend --Prior Art--. Applicant has added reference numerals 450 and
490 to Figure 4. Applicant has amended the specification to include the reference
numerals previously not mentioned in the specification. Approval is respectfully

requested.

II. 35 U.S.C. §102(b)

It is asserted in the Office Action that claims 1-8 are rejected under 35 US.C.
§102(b) as being anticipated by U.S. Patent No. 5,812,754 issued to Liu et al. (“Liu”).
Applicant respectfully traverses the aforementioned rejection for the following

reasons.

According to MPEP §2131, “’[a] claim is anticipated only if each and every
element as set forth in the claim is found, either expressly or inherently described, in
a single prior art reference.” (Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d
628, 631, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987)). ‘The identical invention must be
shown in as complete detail as is contained in the ... claim.” (Richardson v. Suzuki
Motor Co., 868 F.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 1989)). The elements

must be arranged as required by the claim, but this is not an ipsissimis verbis test,
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i.e., identity of terminology is not required. (In_re Bond, 910 F.2d 831, 15 USPQ2d
1566 (Fed. Cir. 1990)).”

Applicant’s amended claim 1 contains the limitations of “[a]n apparatus for a
redundant interconnection between multiple hosts and a RAID, comprising: a
plurality of RAID controlling units for processing a requirement of numerous host
computers; and a plurality of connection units for connecting the plurality of RAID
controlling units to the numerous host computers, wherein each of the plurality of
RAID controlling units includes a plural number of network interface controlling
units for directly exchanging information with the numerous host computers and a
network interface controlling unit included in another RAID controlling units,

through the plurality of connecting units.”

In other words, Applicant’s claimed invention includes two network
interface controlling units, such as the first network interface controlling unit and the
second network interface controlling unit, in one RAID controller for fault tolerance.
The first network interface controlling unit of one RAID controller is connected to a
second network controlling unit of the other RAID controller through a connecting
unit. The second network interface controlling unit of the one RAID controller is
connected to a first network interface controlling unit of the other RAID controller
through the connecting unit. The second network interface controlling unit of one
RAID controller receives information from the first network interface controlling
unit of the other RAID controller through a connecting unit, such as a switch and a
hub in normal state. Furthermore, the second network interface controlling unit of
one RAID controller performs the role of the first network interface controlling unit
of the other RAID controller when the first network interface controlling unit of the
other RAID controller is faulty.

Lui discloses a RAID system having a fiber channel arbitrated loop. Lui,
however, does not teach, disclose or suggest two network interface controlling units
included in one RAID controller. That is, in Fig. 3 of Lui, there only one controller
SERDES 336 is shown (where controller SERDES 336 is similar to the RAID controller
network interface controller of Applicant’s claimed invention). Further, Lui discloses

a RAID including only one RAID controlling unit having only one serializer/de-
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serializer module, which is similar to the RAID controller network interface
controller of Applicant’s claimed invention. Distinguishable, in Applicant’s claimed
invention two network interface controllers are included in one RAID controlling
unit, which prevents a decrease of bandwidth when the RAID controlling unit is

faulty.

Therefore, since Lui does not disclose, teach or suggest all of Applicant’s
amended claim 1 limitations, Applicant respectfully asserts that a prima facie rejection
under 35 U.S.C. § 102(b) has not been adequately set forth relative to Lui. Thus,
Applicant’s amended claim 1 is not anticipated by Lui. Additionally, the claims that
directly or indirectly depend on claim 1, namely claims 2-8, are also not anticipated

by Lui for the same reason.

Accordingly, withdrawal of the 35 U.S.C. § 102(b) rejections for claims 1-8 are

respectfully requested.
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CONCLUSION

In view of the foregoing, it is believed that all claims now pending, namely 1-
9, patentably define the subject invention over the prior art of record and are in
condition for allowance and such action is earnestly solicited at the earliest possible
date.

If necessary, the Commissioner is hereby authorized in this, concurrent and
future replies, to charge payment or credit any overpayment to Deposit Account No.
02-2666 for any additional fees required under 37 CF.R. §§ 1.16 or 1.17, particularly
extension of time fees.

Respectfully submitted,
BLAKELY, SOKOLOFF, TAYLOR, & ZAFMAN

LLP g
/
Dated: August 19, 2004 By: /Q\ { f

Steven Laut, Reg. No. 47,7325/

12400 Wilshire Boulevard CERTIFICATE OF MAILING

Seventh Floor I hereby certify that this correspondence is being deposited with
Los Angeles, California 90025 the United States Postal Service as First Class Mail with

(310) 207-3800 sufficient postage in an envelope addressed to: Mail Stop

Amendment, Commissioner for Patents, P. O. Box 1450,
Alexandria, Virginia 22313-1450 on August 19, 2004.
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- Extensions of time may be available under the provisions of 37 CFR 1.136(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 S1X (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 if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1 Responsive to communication(s) filed on 29 December 2000.
2a)[] This action is FINAL. 2b)X This action is non-final.
3)[J 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 C.D. 11, 453 0.G. 213.

Disposition of Claims

4] Claim(s) 1-8 is/are pending in the application.
4a) Of the above claim(s) is/fare withdrawn from consideration.
5] Claim(s) is/are allowed.
6)] Claim(s) 1-8 is/are rejected.
)X Claim(s) 3.8 is/are objected to.
8)[] Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

9)] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 29 December 2000 is/are: a)_] accepted or b)XX] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 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)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)(] Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in ApplicationNo. ___
3.0 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) X Notice of References Cited (PTO-892) 4) [ Interview Summary (PTO-413)
2) [J Notice of Draftsperson’s Patent Drawing Review (PT0O-948) Paper No(s)/Mail Date. ___.
3) X4 Information Disclosure Statement(s) (PTO-1448 or PTO/SB/08) 5) [ Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 6) L] other: .
U.S. Patent and Trademark Office
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 5
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DETAILED ACTION
Claims 1-8 are pending in the application.
~
Priority
Priority has been claimed to Korean application number 2000-54807. The

effective filing date of the application is September 19, 2000.

Information Disclosure Statement
The information disclosure statemenlt (IDS) was submitted on December
29, 2000. The submission is in compliance with the provisions of 37 CFR 1.97.
Accordingly, the information disclosure statement is being considered by the

examiner.

Drawings
Figures 1, 2 and 3 should be designated by a legend such as --Prior Art--
because only that which is old is illustrated. See MPEP § 608.02(g). A proposed
drawing correction or corrected drawings are required in reply to the Office action
to avoid abandonment of the application. The objection to the drawings will not

be held in abeyance.
The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5)

because they do not include the following reference sign(s) mentioned in the

description: 450, 490.
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A proposed drawing correction or corrected drawings are required in reply
to the Office action to avoid abandonment of the application. The objection to the

drawings will not be held in abeyance.

The drawings are objected td as failing to comply with 37 CFR 1.84(p)(5)
because they include the following reference sign(s) not mentioned in the
description:

Fig 1, items 100, 101, 120, 121, 130, 150, 151.

Fig 2, items 220, 223, 240.

Fig 3, items 310, 311, 320, 321, 330, 331, 340.

Fig 5, items 500, 501, 502, 503, 504, 505, 530.

Fig 6, items 600, 601, 602, 603, 604, 605.

A proposed drawing correction, corrected drawings, or amendment to the
specification to add the reference sign(s) in the description, are required in reply
to the Office action to avoid abandonment of the application. The objection to the

drawings will not be held in abeyance.

Claim Objections
Claims 3 and 8 are objected to because of the following informalities: The
phrasing “constructed by a pair’. The intended meaning of the phrase is
uncertain to the examiner, and for reference purposes in the application of prior
art, the examiner is interpreting the phrase to mean “constructed in pairs”.

Appropriate correction is required.
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Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35

U.S.C. 102 that form the basis for the rejections under this section made in this

Office action:

A person shall be entitled to a patent unless —
(b) the invention was patented or described in a printed publication in this or a foreign country or in

public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

Claims 1-8 are rejected under 35 U.S.C. 102(b) as being anticipated by

Lui et al. (US Patent 56812754), hereinafter referred to as Lui.

In regards to claim 1, Lui discloses an apparatus for a redundant

interconnection between multiple hosts and a RAID, comprising:

A plurality of RAID controlling units for processing a requirement of
numerous host computers (Figure 3 shows items 302 A and B, separate
RAID controllers).

A plurality of connecting units for connecting the plurality of RAID
controlling units to the numerous host computers (In Figure 3, controller
chassis 344 contains a plurality of connecting units, the connections
between the local hosts and the host loops, see also col 5 lines 36-40).
A plural number of network interface controlling units respectively
contained into the plurality of RAID controlling units, for exchanging
information directly with the numerous host computers and an opposite

network interface controlling unit provided within an opposite RAID
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controlling units, through the plurality of connecting units (each separate
RAID unit interacts directly with a host loop, which in turn communicates
directly through a port bypass circuit and a serializer/deserializer for

communication with the local host, col 5 lines 24-40).

In regards to claim 2, Lui discloses the respective RAID controlling units
are connected to the plurality of individual connecting units (Figure 3 shows
several individual connecting units connected to the RAID controlling units, see

also col 5 lines 36-40).

In regards to claim 3, Lui discloses each network interface controlling unit
is constructed in a pair, namely two, and is contained into the plurality of RAID
controlling units, a first network interface controlling unit of said network interface
controlling unit being connected to the connecting unit of one side and a second
network interface controlling unit thereof being connected to the connecting unit
of}another side (Figure 3 shows the two separate Raid controllers, each with a
host loop which acts as a network interface controlling unit, as discussed in claim

1),

In regards to claim 4, Lui discloses each network interface controlling unit
further comprises: the first network interface controlling unit for processing the
requirement of the numerous host computers (the first host loop is provided for

communication to a local host, col 5 lines 36-38); and the second network
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interface controlling unit used for fault tolerance in a communication between the
respective RAID controlling units when the respective RAID controlling units do
not have the occurrence of the error, said second network interface controlling
unit being for executing a function of the first network interface controlling unit of
the RAID controlling unit having the occurrence of the error in case that one
given RAID controlling unit has the occurrence of the error (when an error is
detected, the control of the network interface function can be switched from the
first to the second host loop, thereby insuring the fault tolerance is provided, col 6

lines 11-32).

In regards to claim 5, Lui discloses the plurality of connecting units have
connection ports more than three, the two connection ports among them being
connected to said network interface controlling unit and the rest connection ports
thereof being provided as a hub equipment connected with the numerous host
computers (in Figure 3, the connection chassis shows a plurality of connecting

.units, two of the connection ports being used to connect to the host loops, and

the rest used in a hub, or switching manner, for the various host computers).

In regards to claim 6, Lui discloses the plurality of connecting units have
the connection ports more than three, the two connection ports among them
being connected to said network interface controlling unit and the rest connection
ports thereof being provided as a n_etwork switch equipment connected with the

numerous host computers (in Figure 3, the connection chassis shows a plurality
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of connecting units, two of the connection ports being used to connect to the host
loops, and the rest used in a hub, or switching manner, for the various host

computers).

In regards to claim 7, Lui discloses the plurality of connecting units have
the connection ports more than five, the four connection ports among them being
connected to said network interface controlling unit and the rest connection ports
thereof being provided as a switch connected with the numerous host computers
(in Figure 3, the connection chassis shows a plurality of connecting units, with at
least 6 points of connection including the host loops, two of the connection ports
being used to connect to the host loops, and the rest used in a hub, or switching

manner, for the various host computers).

In regards to claim 8, Lui discloses the RAID controlling unit, the network
interface controlling unit and the connecting unit are respectively constructed in
pairs, the first network interface controlling unit of a first RAID controlling unit
being connected to a first connecting unit, the second network interface
controlling unit of said first RAID controlling unit being connected to a second
connecting unit, the first network interface controlling unit of a second RAID
controlling unit being connected to the second connecting unit, and the second
network interface controlling unit of the second RAID controlling unit being
connected to the first connecting unit (in Figure 3, one can see that each of the

RAID controlling unit, the network controlling unit [the host loop] and the
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connecting unit [the chassis back plane individual connections] are in pairs, and
the crossover of the fibre wiring allows for the first set of components to
communicate with the second set, see also col 6 lines 11-32 for how the

bypasses occur between the component sets in case of an error).

Conclusion
The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure:

e Takita et al. (US Patent 6192485), a redundant apparatus for connection
to a controller, the apparatus including an active unit and a stand-by unit
for fault tolerance.

e Nguyen et al. (US Patent 6609213), a method for connecting various
computers to a hub which leads to a series of RAID drives, the system

including a switching mechanism for fault tolerance.

Any inquiry concerning this communication or earlier communications from
the examiner should be directed to John R Brancolini whose telephone number is
(703) 305-7107. The examiner can normally be reached on M-Th 7am-5:30pm.

If attempts to reach the examiner by telephone are unsuccessful, the
examiner’s supervisor, Glenton Burgess can be reached on (703) 305-4792. The
fax phone number for the organization where this application or proceeding is

assigned is 703-872-9306.
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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://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).
% FRANTZ B. JEAN
JRB nrmgARY EXAMINER
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APPARATUS FOR REDUNDANT INTERCONNECTION

BETWEEN MULTIPLE HOSTS AND RATD

Field of the Invention

The present invention relates to an apparatus for a redundant
interconnection between multiple host computers and a redundant
arrays of inexpensive disks (hereinafter, referred to as ‘RAID’);
and, more particularly, to an apparatus for a redundant
interconnection between multiple host computers and multiple
controllers of the RAID, which is capable of supporting a fault
tolerance of the RAID controllers and simultaneously heightening

performance.

Prior Art of the Invention

A RAID is a storage system based on a large capacity and a

high performance, by using much quantity of disks, and is a fault
tolerant system 1in which the disks or controllers etc. have a

20 redundant nature. In general, the RAID has two controllers, which
are used like a method shown in Fig. 1 or 2.

Fig. 1 is an exemplary block diagram showing a general
connection method between the host computers and the RAID having
the conventional two controllers.

25 As shown in the drawing, such system independently uses two
RATID controllers 140, 141, and has an independent connection with

network interface controllers 110, 111 of the host computers. That
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is, such system has twice the bandwidth and twice the performance.
However, there is such a problem that a loss of data occurs when
one out of two RAID controllers 140,141 has a trouble, in other
words, this system does not become the fault tolerant system.
5 Fig. 2 is an exemplary block diagram of a general host
interface system having a communication interface for an error
recovery between the conventional two controllers.
In order to provide fault tolerance not provided in Fig. 1,
two RAID controllers 230, 231 and host computers 200, 201 are
10 connected with each other through a hub or switch 210 in one network.
Thus, even though one RAID controller 230 or 231 has a trouble,
all of the host computers 200, 201 are connected to a RAID controller
that does not have a trouble. That is, this RAID controller not
having the trouble serves as a role of the controller that has the
15 trouble. Also, since the RAID controllers 230, 231 should exchange
information with each other by preparing in advance against some

trouble, the RAID controllers 230, 231 are connected with each other

through communication controllers 221, 222. However, in this case
only a half of performance for the bandwidth provided in Fig. 1
20 can be obtained.
Fig. 3 is an exemplary block diagram showing a wiring method
between a conventional RAID and the host computers.
The construction shown in the drawing partially represents
a systematic connection between a RAID and host computers, which
25 is extracted from contents disclosed in the U.S. Patent No.
5,812,754. However, this construction has no any difference from

that of Fig. 2, in the structure of a communication network, and
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in case that one out of two host computers 300, 301 has rather a
trouble, there is caused a problem that a network is broken. Thus,

this construction is inferior to the construction of Fig. 2.

5 Summary of the Invention

Therefore, it is an object of the present invention to provide
an apparatus for a redundant interconnection between multiple host
computers and a RAID, which is capable of supporting a fault

10 tolerance of a RAID controller and simultaneously heightening a
performance.

In accordance with the present invention, the apparatus for
a redundant interconnection between multiple hosts and a RAID
comprises a plurality of RAID controllers for processing requests

15 of numerous host computers connected with one another through an
industrial standard communication network such as fibre channel

and performing fault tolerant function; a plurality of connecting

units for connecting the plurality of RAID controllers to the
numerous host computers; and a plural number of network interface
20 controllers respectively contained into the plurality of RAID
controllers, the network interface controllers being for
exchanging information directly with each of opposite network
interface controllers provided within the numerous host computers
and within opposite RAID controllers, through the plurality of

25 connecting units.
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Brief Description of the Drawings

The above and other objects and features of the instant

invention will become apparent from the following description of
5 preferred embodiments taken in conjunction with the accompanying
drawings, in which:

Fig. 1 is an exemplary block diagram showing a general
connection system between host computers and a RAID having
conventional two controllers;

10 Fig. 2 indicates an exemplary block diagram of a general host
interface system having a communication interface for an error
recovery between the conventional two controllers;

Fig. 3 illustrates an exemplary block diagram of a wiring

method between a conventional RAID and host computers;
15 Fig. 4 is a block diagram showing one embodiment of a host
interface system as an internal installment system between a RAID

and host computers in accordance with the present invention;

Fig. 5 depicts a block diagram providing one embodiment of
a host interface system as an external installment system between
20 a RAID and host computers in the present invention; and
Fig. 6 is a block diagram showing one embodiment of a host
interface system as a network switch between a RAID and host

computers in the invention.

25 Preferred Embodiment of the Invention

Hereinafter, preferred embodiments of the present invention
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will be described in detail with reference to the accompanying
drawings.
Fig. 4 is a block diagram showing one embodiment of a host
matching system as an internal installment system between a RAID
5 and host computers in accordance with the present invention.
As shown in Fig. 4, in the inventive host interface system,
a communication circuit is provided in order for an error recovery
between two RAID controllers 460, 461, and the bandwidth between
two groups as the host computers 400 to 405 and two RAID controllers
10 460, 461 becomes twice the single connection bandwidth. Also, in
the inventive host interface system, even though one RAID
controller 460 or 461 has an occurrence of a trouble, the bandwidth
becomes twice the single connection bandwidth.
That is to say, in a RAID 490, two RAID controllers 460, 461
15 and hubs 440, 441 exist, and in each of the RAID controllers 460,
461, a pair of network interface controllers 470, 471; 480, 481

are provided. Herewith, the hubs 440, 441 are provided to connect

a system connected to these hubs by one network and maintain the
network even though one system has an occurrence of a trouble or

20 a short of a line, and it can be as a hub or a switch. Hereinafter,
they are named a “hub” altogether.

Hub ports, 420 to 424, 430 to 434, shown in Fig. 4 indicate
an example for a simple internal structure of a fibre channel
arbitrated loop hub, and this is based on an already well-known

25 technique, thus there will be herein no more description therefore
in the invention. The hub observes its corresponding communication

network standard.
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A network, in which the RAID controllers, the hubs and the
host computers are connected with one another, corresponds to the
industrial standard communication network such as fibre channel,
asynchronous transfer mode (ATM) and InfiniBand etc. and they are

5 hereinafter named a ‘network’.

Network interface controllers, 410 to 415, contained into the
host computers, 400 to 405, and the network interface controllers
470, 471, 480, 481 of the RAID controllers 460, 461 are connected
with one another by two networks through two hubs 440, 441, and
according to a sort of the networks, the network interface

controller becomes a fibre channel controller, an ATM controller

and an InfiniBand controller etc.

At this time, a communication line, representatively shown
as 450 in the drawing, for connecting the network interface
controller to the hub is a copper line or an optical fibre, which
is matched to a corresponding standard.

Meanwhile, two network interface controllers 470, 471 of the

first RAID controller 460 are respectively connected to two
different hub ports 423, 432, and two network interface controllers

20 480, 481 of the second RAID controller 461 are respectively
connected to two different hub ports 422, 433. The rest ports 420,
421, 424, 430, 431, 434 of the hubs 440, 441 are connected to the
host computers 400 to 405. Just, there is no distinction between
the hub ports 420 to 424 of the first hub 440 at all. Also, there

25 is no distinction between the hub ports 430 to 434 of the second
hub 441 at all.

The hub port connected to the host computer among the hub
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ports of the hub 440, namely, 420, 421, 424, is more than one, and
there is no limitation to the maximum number. Further, What it is
connected to the host computer among the hub ports of the second

hub 441, namely, 430, 431, 434, is more than one, and there is no

5 limitation to the maximum number. The hub ports 424, 434 and the
host computers 400, 405, which are shown as dot lines in Fig. 4,
mean that there is no, or more than one hub port or host computer.
Since, in such construction, two independent networks are
constructed; it has twice the bandwidth of the single network, and
a communication passage between two RAID controllers needed to
perform the fault tolerant function of two RAID controllers 460,
461 is formed. Thus, information from the second network interface
controller 471 of the first RAID controller 460 is sent to the first
network interface controller 481 of the second RAID controller 461.
Also, information from the second network interface controller 480
of the second RAID controller 461 is transmitted to the first

network interface controller 470 of the first RAID controller 460.

Further, information from the first network interface controller

481 of the second RAID controller 461 is transmitted to the second

20 network interface controller 471 of the first RAID controller 460,

and information from the first network interface controller 470

of the first RAID controller 460 is sent to the second network
interface controller 480 of the second RAID controller 461.

The first network interface controllers 470, 480 of two RAID

25 controllers 460, 461 respectively supply data of the host computers

400 to 402 connected to the first hub 440 and the host computer

403 to 405 connected to the second hub 441, and process information
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transmitted from the opposite network interface controllers 471,
481.
If any one out of two RAID controllers 460, 461 has an
occurrence of an error, the RAID controller having the error
5 occurrence 1is removed from the network, and a second network
interface controller of an opposite RAID controller not having the
error occurrence takes over a function of a first network interface
controller of the RAID controller having the error occurrence.
Fig. 5 is a block diagram providing one embodiment of the host
10 interface system as an external installation system between the
RAID and the host computers in the present invention.
As shown in Fig. 4, the present invention can be constructed

by a method of internally installing the hubs 440, 441 in the RAID

490, and as shown in Fig. 5, it can be constructed by using the
15 hubs 510, 520 for use of an external-installation.
Fig. 6 is a block diagram showing one embodiment of the host

interface system as a network switch between the inventive RAID

and host computers.
As shown in the drawing, Fig. 6 can have a function of Fig.
20 4. In other words, information from a second network interface
controller 622 of a first RAID controller 620 is sent to a first
network interface controller 632 of a second RAID controller 630,
and information from a second network interface controller 632 of
the second RAID controller 630 is transmitted to a first network
25 interface controller 621 of the first RAID controller 620. Further,
information from the first network interface controller 631 of the

second RAID controller 630 is transmitted to the second network
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interface controller 622 of the first RAID controller 620. Also,
information from the first network interface controller 621 of the
first RAID controller 620 is sent to the second network interface
controller 632 of the second RAID controller 630.

5 Just, there 1s no distinction between respective ports,
representatively 611, of a network switch 610 at all and also, the
internal structure of a network switch 610 can be configured
according to a selection of a user (not shown in Fig. 6).

In accordance with the present invention, as afore-mentioned,

10 even in a case of an error occurrence in a RAID controller, there
exist two independent networks and two network interface
controllers, and the bandwidth of a single network can be twice
maintained. Accordingly, a function of fault tolerance between two
RAID controllers can be constructed without a drop of the bandwidth.

15 It will be apparent to those skilled in the art that various
modifications and variations can be made in the present invention

without deviating from the spirit or scope of the invention. Thus,

it is intended that the present invention cover the medifications
and variations of this invention provided they come within the scope

20 of the appended claims and their eguivalents.
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What is claimed is:

1. An apparatus for a redundant interconnection between
multiple hosts and a RAID, comprising:
5 a plurality of RAID controlling units for processing a
requirement of numerous host computers;
a plurality of connecting units for connecting the plurality
of RAID controlling units to the numerous host computers; and
a plural number of network interface controlling units
respectively contained into the plurality of RAID controlling
units, for exchanging information directly with the numerous host
computers and an opposite network interface controlling unit
provided within an opposite RAID controlling units, through the

plurality of connecting units.

2. The apparatus as recited inclaiml, wherein said respective

RAID controlling units are connected to the plurality of individual

connecting units.

20 3. The apparatus as recited in claim 2, wherein said each
network interface controllingunit is constructed by a pair, namely
two, and is contained into the plurality of RAID controlling units,
a first network interface controlling unit of said network
interface controlling unit being connected to the connecting unit

25 of one side and a second network interface controlling unit thereof

being ceocnnected to the connecting unit of another side.

10
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4. The apparatus as recited in claim 3, wherein said each
network interface controlling unit further comprises:
the first network interface controlling unit for processing
the requirement of the numerous host computers; and
5 the second network interface controlling unit used for fault
tolerance in a communication between the respective RAID
controlling units when the respective RAID controlling units do
not have the occurrence of the error, said second network interface
controllingunit being for executing a function of the first network
10 interface controlling unit of the RAID controlling unit having the
occurrence of the error in case that one given RAID controlling

unit has the occurrence of the error.

5. The apparatus as recited in claim 1, wherein said plurality
15 of connecting units have connection ports more than three, the two
connection ports among them being connected to said network

interface controlling unit and the rest connection ports thereof

being provided as a hub equipment connected with the numerous host
computers.
20
6. The apparatus as recited in claim 1, wherein said plurality
of connecting units have the connection ports more than three, the
two connection ports among them being connected to said network
interface controlling unit and the rest connection ports thereof
25 being provided as a network switch equipment connected with the

numerous host computers.

11
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7. The apparatus as recited inclaim 1, wherein said plurality
of connecting units have the connection ports more than five, the
four connection ports among them being connected to said network
interface controlling unit and the rest connection ports thereof

5 being provided as a switch connected with the numerous host

computers.

8. The apparatus as recited in claim 1, wherein said RAID
controlling unit, said network interface controlling unit and said

10 connecting unit are respectively constructed by a pair, the first
network interface controllingunit of a first RATID controllingunit
being connected to a first connecting unit, the second network
interface controlling unit of said first RAID controlling unit

being connected to a second connecting unit, the first network

15 interface controlling unit of a second RAID controlling unit being
connected to the second connecting unit, and the second network

interface controlling unit of the second RAID controlling unit

being connected to the first connecting unit.

12
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Abstract of the Disclosure

The apparatus for a redundant interconnection between

multiple hosts and a redundant array of inexpensive disks

5 (hereinafter, referred to as ‘RAID'), which is capable of
supporting a fault tolerance of RAID controllers and
simultaneously heightening a performance, comprises a plurality

of RAID controlling units for processing a requirement of numerous

host computers connected with one another through the industrial

10 standard communication network and for fault tolerance; a
plurality of connecting units for connecting the plurality of RAID
controlling units to the numerous host computers; and a plural
number of network interface controlling units respectively
contained into the plurality of RAID controlling units, for

15 exchanging information directly with an opposite network interface

controlling unit provided within an opposite RAID controlling unit

and the numerous host computers, through the plurality of

connecting units.

13
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of:

SUNG-HOON BAEK, ET AL. Art Group:
Application No.: " Examiner:
Filed:

For:  APPARATUS FOR REDUNDANT
INTERCONNECTION BETWEEN
MULTIPLE HOSTS AND RAID -
UTILITY

Assistant Commissioner for Patents
Washington, D.C. 20231

TRANSMITTAL OF FORMAL DRAWINGS

Sir:

Enclosed herewith for filing in the above-identified U.S. Patent Application are the formal drawings,
6 sheets including 6 Figures. Applicant hereby authorizes any additional extension or petition fees under 37
C.F.R. §1.17 or credit for any overpayment to our Deposit Account No. 02-2666. A copy of the Fee

Transmittal sheet is enclosed.

Respectfully submitted,

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN

Dated: /z{/%/ﬂ) o rmar (02

Thomas M. Coester, Reg. No. 39,637

12400 Wilshire Blvd., 7th Floor
Los Angeles, California 90025
Telephone: (310) 207-3800
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APPARATUS FOR REDUNDANT INTERCONNECTION

BETWEEN MULTIPLE HOSTS AND RAID

Field of the Invention

The present invention relates to an apparatus for a redundant
interconnection between multiple host computers and a redundant
arrays of inexpensive disks (hereinafter, referred to as ‘RAID’);
and, more particularly, to an apparatus for a redundant
interconnection between multiple host computers and multiple
controllers of the RAID, which is capable of supporting a fault
tolerance of the RAID controllers and simultaneously heightening

performance.

Prior Art of the Invention

A RAID is a storage system based on a large capacity and a
high performance, by using much quantity of disks, and is a fault
tolerant system in which the disks or controllers etc. have a
redundant nature. In general, the RAID has two controllers, which
are used like a method shown in Fig. 1 or 2.

Fig. 1 is an exemplary block diagram showing a general
connection method between the host computers and the RAID having
the conventional two controllers.

As shown in the drawing, such system independently uses two
RAID controllers 140, 141, and has an independent connection with

network interface controllers 110, 111 of the host computers. That
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is, such system has twice the bandwidth and twice the performance.
However, there is such a problem that a loss of data occurs when
one out of two RAID controllers 140,141 has a trouble, in other
words, this system does not become the fault tolerant system.

Fig. 2 is an exemplary block diagram of a general host
interface system having a communication interface for an error
recovery between the conventional two controllers.

In order to provide fault tolerance not provided in Fig. 1,
two RAID controllers 230, 231 and host computers 200, 201 are
connected with each other through a hub or switch 210 in one network.
Thus, even though one RAID controller 230 or 231 has a trouble,
all of the host computers 200, 201 are connected to a RAID controller
that does not have a trouble. That is, this RAID controller not
having the trouble serves as a role of the controller that has the
trouble. Also, since the RAID controllers 230, 231 should exchange
information with each other by preparing in advance against some
trouble, the RAID controllers 230, 231 are connected with each other
through communication controllers 221, 222. However, in this case
only a half of performance for the bandwidth provided in Fig. 1
can be obtained.

Fig. 3 is an exemplary block diagram showing a wiring method
between a conventional RAID and the host computers.

The construction shown in the drawing partially represents
a systematic connection between a RAID and host computers, which
is extracted from contents disclosed in the U.S. Patent No.
5,812,754. However, this construction has no any difference from

that of Fig. 2, in the structure of a communication network, and
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in case that one out of two host computers 300, 301 has rather a
trouble, there is caused a problem that a network is broken. Thus,

this construction is inferior to the construction of Fig. 2.

Summary of the Invention

Therefore, it is an object of the present invention to provide
an apparatus for a redundant interconnection between multiple host
computers and a RAID, which is capable of supporting a fault
tolerance of a RAID controller and simultaneously heightening a
performance.

In accordance with the present invention, the apparatus for
a redundant interconnection between multiple hosts and a RAID
comprises a plurality of RAID controllers for processing requests
of numerous host computers connected with one another through an
industrial standard communication network such as fibre channel
and performing fault tolerant function; a plurality of connecting
units for connecting the plurality of RAID controllers to the
numerous host computers; and a plural number of network interface
controllers respectively contained into the plurality of RAID
controllers, the network interface controllers being for
exchanging information directly with each of opposite network
interface controllers provided within the numerous host computers
and within opposite RAID controllers, through the plurality of

connecting units.
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Brief Description of the Drawings

The above and other objects and features of the instant
invention will become apparent from the following description of
preferred embodiments taken in conjunction with the accompanying
drawings, in which:

Fig. 1 is an exemplary block diagram showing a general
connection system between host computers and a RAID having
conventional two controllers;

Fig. 2 indicates an exemplary block diagram of a general host
interface system having a communication interface for an error
recovery between the conventional two controllers;

Fig. 3 illustrates an exemplary block diagram of a wiring
method between a conventional RAID and host computers;

Fig. 4 is a block diagram showing one embodiment of a host
interface system as an internal installment system between a RAID
and host computers in accordance with the present invention;

Fig. 5 depicts a block diagram providing one embodiment of
a host interface system as an external installment system between
a RAID and host computers in the present invention; and

Fig. 6 is a block diagram showing one embodiment of a host
interface system as a network switch between a RAID and host

computers in the invention.

Preferred Embodiment of the Invention

Hereinafter, preferred embodiments of the present invention
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will be described in detail with reference to the accompanying
drawings.

Fig. 4 is a block diagram showing one embodiment of a host
matching system as an internal installment system between a RAID
and host computers in accordance with the present invention.

As shown in Fig. 4, in the inventive host interface system,
a communication circuit is provided in order for an error recovery
between two RAID controllers 460, 461, and the bandwidth between
two groups as the host computers 400 to 405 and two RAID controllers
460, 461 becomes twice the single connection bandwidth. Also, in
the inventive host interface system, even though one RAID
controller 460 or 461 has an occurrence of a trouble, the bandwidth
becomes twice the single connection bandwidth.

That is to say, in a RAID 490, two RAID controllers 460, 461
and hubs 440, 441 exist, and in each of the RAID controllers 460,
461, a pair of network interface controllers 470, 471; 480, 481
are provided. Herewith, the hubs 440, 441 are provided to connect
a system connected to these hubs by one network and maintain the
network even though one system has an occurrence of a trouble or
a short of a line, and it can be as a hub or a switch. Hereinafter,
they are named a “hub” altogether.

Hub ports, 420 to 424, 430 to 434, shown in Fig. 4 indicate
an example for a simple internal structure of a fibre channel
arbitrated loop hub, and this is based on an already well-known
technique, thus there will be herein no more description therefore
in the invention. The hub observes its corresponding communication

network standard.

DHPN-1002 / Page 118 of 158



15

20

25

A network, in which the RAID controllers, the hubs and the
host computers are connected with one another, corresponds to the
industrial standard communication network such as fibre channel,
asynchronous transfer mode (ATM) and InfiniBand etc. and they are
hereinafter named a ‘network’.

Network interface controllers, 410 to 415, contained into the
host computers, 400 to 405, and the network interface controllers
470, 471, 480, 481 of the RAID controllers 460, 461 are connected
with one another by two networks through two hubs 440, 441, and
according to a sort of the networks, the network interface
controller becomes a fibre channel controcller, an ATM controller
and an InfiniBand controller etc.

At this time, a communication line, representatively shown
as 450 in the drawing, for connecting the network interface
controller to the hub is a copper line or an optical fibre, which
is matched to a corresponding standard.

Meanwhile, two network interface controllers 470, 471 of the
first RAID controller 460 are respectively connected to two
different hub ports 423, 432, and two network interface controllers
480, 481 of the second RAID controller 461 are respectively
connected to two different hub ports 422, 433. The rest ports 420,
421, 424, 430, 431, 434 of the hubs 440, 441 are connected to the
host computers 400 to 405. Just, there is no distinction between
the hub ports 420 to 424 of the first hub 440 at all. Also, there
is no distinction between the hub ports 430 to 434 of the second
hub 441 at all.

The hub port connected to the host computer among the hub
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ports of the hub 440, namely, 420, 421, 424, is more than one, and
there is no limitation to the maximum number. Further, What it is
connected to the host computer among the hub ports of the second
hub 441, namely, 430, 431, 434, is more than one, and there is no
limitation to the maximum number. The hub ports 424, 434 and the
host computers 400, 405, which are shown as dot lines in Fig. 4,
mean that there is no, or more than one hub port or host computer.
Since, in such construction, two independent networks are
constructed; it has twice the bandwidth of the single network, and
a communication passage between two RAID controllers needed to
perform the fault tolerant function of two RAID controllers 460,
461 is formed. Thus, information from the second network interface
controller 471 of the first RAID controller 460 is sent to the first
network interface controller 481 of the second RAID controller 461.
Also, information from the second network interface controller 480
of the second RAID controller 461 is transmitted to the first
network interface controller 470 of the first RAID controller 460.
Further, information from the first network interface controller
481 of the second:RAID controller 461 is transmitted to the second
network interface controller 471 of the first RAID controller 460,
and information from the first network interface controller 470
of the first RAID controller 460 is sent to the second network
interface controller 480 of the second RAID controller 461.
The first network interface controllers 470, 480 of two RAID
controllers 460, 461 respectively supply data of the host computers
400 to 402 connected to the first hub 440 and the host computer

403 to 405 connected to the second hub 441, and process information
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transmitted from the opposite network interface controllers 471,
481,

If any one out of two RAID controllers 460, 461 has an
occurrence of an error, the RAID controller having the error
occurrence 1is removed from the network, and a second network
interface controller of an opposite RAID controller not having the
error occurrence takes over a function of a first network interface
controller of the RAID controller having the error occurrence.

Fig. 5 is a block diagram providing one embodiment of the host
interface system as an external installation system between the
RAID and the host computers in the present invention.

As shown in Fig. 4, the present invention can be constructed
by a method of internally installing the hubs 440, 441 in the RAID
490, and as shown in Fig. 5, it can be constructed by using the
hubs 510, 520 for use of an external-installation.

Fig. 6 is a block diagram showing one embodiment of the host
interface system as a network switch between the inventive RAID
and host computers.

As shown in the drawing, Fig. 6 can have a function of Fig.
4. In other words, information from a second network interface
controller 622 of a first RAID controller 620 is sent to a first
network interface controller 632 of a second RAID controller 630,
and information from a second network interface controller 632 of
the second RAID controller 630 is transmitted to a first network
interface controller 621 of the first RAID controller 620. Further,
information from the first network interface controller 631 of the

second RAID controller 630 is transmitted to the second network
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interface controller 622 of the first RAID controller 620. Also,
information from the first network interface controller 621 of the
first RAID controller 620 is sent to the second network interface
controller 632 of the second RAID controller 630.

Just, there is no distinction between respective ports,
representatively 611, of a network switch 610 at all and also, the
internal structure of a network switch 610 can be configured
according to a selection of a user (not shown in Fig. 6).

In accordance with the present invention, as afore-mentioned,
even in a case of an error occurrence in a RAID controller, there
exist two independent networks and two network interface
controllers, and the bandwidth of a single network can be twice
maintained. Accordingly, a function of fault tolerance between two
RAID controllers can be constructed without a drop of the bandwidth.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present invention
without deviating from the spirit or scope of the invention. Thus,
it is intended that the present invention cover the modifications
andvariationsofthisinventionpfovidedtheycomewithinthescope

of the appended claims and their equivalents.
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What is claimed is:

1. An apparatus for a redundant interconnection between
multiple hosts and a RAID, comprising:

a plurality of RAID controlling units for processing a
requirement of numerous host computers;

a plurality of connecting units for connecting the plurality
of RAID controlling units to the numerous host computers; and

a plural number of network interface controlling units
respectively contained into the plurality of RAID controlling

units, for exchanging information directly with the numerous host

computers and an opposite network interface controlling unit

provided within an opposite RAID controlling units, through the

plurality of connecting units.

2. The apparatus as recited inclaim 1, wherein said respective
RAID controlling units are connected to the plurality of individual

connecting units.

3. The apparatus as recited in claim 2, wherein said each
network interface controlling unit is constructed by a pair, namely
two, and is contained into the plurality of RAID controlling units,
a first network interface controlling unit of said network
interface controlling unit being connected to the connecting unit
of one side and a second network interface controlling unit thereof

being connected to the connecting unit of another side.

10
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4. The apparatus as recited in claim 3, wherein said each
network interface controlling unit further comprises:

the first network interface controlling unit for processing
the requirement of the numerous host computers; and

the second network interface controlling unit used for fault
tolerance 1in a communication between the respective RAID
controlling units when the respective RAID controlling units do
not have the occurrence of the error, said second network interface
controllingunit being for executinga function of the first network
interface controlling unit of the RAID controlling unit having the
occurrence of the error in case that one given RAID controlling

unit has the occurrence of the error.

5. The apparatus as recited in claiml, wherein said plurality
of connecting units have connection ports more than three, the two
connection ports among them being connected to said network
interface controlling unit and the rest connection ports thereof
being provided as a hub equipment connected with the numerous host

computers.

6. The apparatus as recited in claiml, wherein said plurality
of connecting units have the connection ports more than three, the
two connection ports among them being connected to said network
interface controlling unit and the rest connection ports thereof
being provided as a network switch equipment connected with the

numerous host computers.

11
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7. The apparatus as recited in claim 1, wherein said plurality
of connecting units have the connection ports more than five, the
four connection ports among them being connected to said network
interface controlling unit and the rest connection ports thereof
being provided as a switch connected with the numerous host

computers.

8. The apparatus as recited in claim 1, wherein said RAID
controlling unit, said network interface controlling unit and said
connecting unit are respectively constructed by a pair, the first
network interface controllingunit of a first RAID controllingunit
being connected to a first connecting unit, the second network
interface controlling unit of said first RAID controlling unit
being connected to a second connecting unit, the first network
interface controlling unit of a second RAID controlling unit being
connected to the second connecting unit, and the second network
interface controlling unit of the second RAID controlling unit

being connected to the first connecting unit.

12
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Abstract of the Disclosure

The apparatus for a redundant interconnection between

multiple hosts and a redundant array of inexpensive disks

5 (hereinafter, referred to as *‘RAID’), which is capable of
supporting a fault tolerance of RAID controllers and
simultaneously heightening a performance, comprises a plurality

of RAID controlling units for processing a requirement of numerous

host computers connected with one another through the industrial

10 standard communication network and for fault tolerance; a
plurality of connecting units for connecting the plurality of RAID
controlling units to the numerous host computers; and a plural

number of network interface contrelling units respectively

contained into the plurality of RAID controlling units, for
15 exchanging information directly with an opposite network interface

controlling unit provided within an opposite RAID controlling unit

and the numerous host computers, through the plurality of

connecting units. ’

13
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

09/

(AR

In re the Application of:

jc921

SUNG-HOON BAEK, ET AL.

For: APPARATUS FOR REDUNDANT
INTERCONNECTION BETWEEN MULTIPLE

HOSTS AND RAID - UTILITY

Honorable Commissioner of
Patents and Trademarks
Washington, D.C. 20231

Request for Priority

Sir:
Applicant respectfully requests a convention priority for the above-captioned application, namely

Korean application number 2000-54807 filed September 19, 2000.

E A certified copy of the document is being submitted herewith.

Respectfully submitted,
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN

Thomas M. Coester, Reg. No. 39,637

Dated:

12400 Wilshire Blvd., 7th Floor
Los Angeles, California 90025
Telephone: (310) 207-3800
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<Priority Document Translation>

THE KOREAN INDUSTRIAL

PROPERTY OFFICE

This is to certify that the following Vapplication annexed

hereto is a true copy from the records of the Korean Industrial

Property Office.

2000-54807 (Patent)

Date of Application : September 19, 2000
ELECTRONICS AND TELECOMMUNICATIONS

Application Number :

Applicant(s)
RESEARCH INSTITUTE

October 18, 2000

COMMISSIONER
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Express Mail No.: em014066885us

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of:
SUNG-HOON BAEK, ET AL. Art Group:
Examiner:

Application No.:

Filed:

For:  APPARATUS FOR REDUNDANT
INTERCONNECTION BETWEEN

MULTIPLE HOSTS AND RAID -
UTILITY .

INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. §1.97

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:
Pursuant to Rule 1.97, Applicant desires to make of record the reference(s) set forth on the

attached Form PTO 1449. A copy of each reference is submitted herewith.
It is hereby stated that this Information Disclosure Statement is being filed within three months of

the filing date of the subject application, therefore no petition or fee is required. However, in the event a

petition is needed for consideration of this Information Disclosure Statement, Applicant hereby so

petitions. Please charge any additional fee due to Deposit Account 02-2666.

Respectfully submitted,
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP

Ttsomag Lprate,

Date: / A / Z 7 / 90
! ! Thomas M. Coester, Reg. No. 39,637

12400 Wilshire Blvd., 7th Floor
Los Angeles, California 90025
Telephone: (310) 207-3800
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Information Disclosure Statements

U.S. Patent Application for APPARATUS FOR REDUNDANT
INTERCONNECTION BETWEEN MULTIPLE HOSTS AND RAID

Our Ref. No. POOE6002/US/jw

Reference Nos. : US5251062, US5798306, US4652536
Papers : (1) Tellurite glass

tellurite glasses

a new candidate for fiber devices . )
(2) Structure and optical properties of rare earth—-doped zinc oxyhalide

(3) Raman spectra and thermal analysis of a new
lead-tellurium—-germanate glass system
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