N0 ) T O A0 0 O
US005574950A

United States Patent 19 111 Patent Number: 5,574,950
Hathorn et al. 451 Date of Patent: Nov. 12, 1996
[54] REMOTE DATA SHADOWING USING A 5,404,508 4/1995 Konrad et al. ....coccocreecencecrneens 395/600
MULTIMODE INTERFACE TO 5,420,988  5/1995 Eiliott 395/275
DYNAMICALLY RECONFIGURE CONTROL 5,446,871 8/1995 Shomier et al. ....cccoereeeeeinnes 395/180
LINK-LEVEL AND COMMUNICATION FOREIGN PATENT DOCUMENTS
LINK-LEVEL
0212425 3/1987 European Pat. Off. ........ GO6F 13/10
[75] Inventors: Roger G. Hathorn; Bret W. Holley; 0359384 3/1990 European Pat. Off. ........ GO6F 11/10
James L. Iskiyan; William F. Micka; OTHER PUBLICATIONS
Asim R. Qureshi, all of Tucson, Ariz. .
“Escon I/U Interface” SA22-7202-01 Enterprise Systems
[73] Assignee: International Business Machines Architecture/390.
Corporation, Armonk, N.Y. Primary Examiner—Thomas C. Lee
Assistant Examiner—Terance J. Stanton
{21] Appl. No.: 203,248 Attorney, Agent, or Firm—Floyd E. Anderson; Robert M.
(22] Filed:  Mar 1,1994 Sullivan
BSTRA
[511 Int. CLS GO6F 15/02 [57] ABS T
[52] US. Cl .o 395/861; 395/200.09; 364/222.2; A remote copy system incorporates dynamically modifiable
364/242.94; 364/242.5; 364/DIG. 1 ports on the storage controllers such that those ports can
[58] Field of Search 364/952, 200; operate either as a control unit link-level facility or as a
395/650, 145, 600, 575, 200.01, 200.02, channel link-level facility. When configured as a channel
200.09, 821, 861 link-level facility, a primary storage controller can appear as
a host processor to a secondary storage controller. Using
[56] References Cited dynamic switches coupled between primary and secondary
sites, fewer ESCON communication links are required since
U.S. PATENT DOCUMENTS the ESCON communication links can function either as a
5,058,056 10/1991 Hammer et al. ...ooccccccccermrmrne 364/900  channel or as storage controller communication link.
5,089,958 2/1992 Horton et al. .....
5,155,845 10/1992 Beal et al. .....ccoceueereirvcrennens 395/575 17 Claims, 9 Drawing Sheets

PRIMARY

1
1
]
]
[}
|
|
i
Il HosT
1
|
|
]
]
|
i
i
|

SECONDARY ||

1
1
I
1
1
1
1
1
1
l HOST
1
1
l
1
1
l
!
1
1

, 360
____________ L e e
/ 322 / 323 :
R |
STORAGE | I
DAsD |1
CONTROLLER| VOLA ||
—1 voLB ||
. N l
[ 1
]
! 1!
|
STORAGE |[—1 1
DASD |1
CONTROLLER :
I
I
a4 N325 L \_3561
, 370
____________ J7 R
332 i
Z 833,
I
STORAGE |1 ]
DASD | |
CONTROLLER| VoL A ||
|
|
N M
i | |
|
| i ll
1
STORAGE |— !
DASD
CONTROLLER | |voe [!
[
{
335 336, |



https://www.docketalarm.com/

U.S. Patent Nov. 12, 1996 Sheet 1 of 9 5,574,950

PRIOR ART
110
/
HOST
160 120
6\ T OTFCHANNELS 61
121
130 & 130
) N /
PORTS PORTS PORTS PORTS
A-D E-H A-D E-H
Jas 180
125 CACHE 145
STORAGE |{STORAGE STORAGE | STORAGE
PATHO | PATH1 NS 170 | PATH 2\/PATH 3
140 140
L VPD | VPD
N/
g5 96
~
75\ DIRECT ACCESS
STORAGE DEVICE

DOC KET

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



https://www.docketalarm.com/

U.S. Patent Nov. 12, 1996 Sheet 2 of 9 5,574,950

200 )
N 260
________________________________ P S
: 201 202 221, 222 /228!
| A :
|
: 241 259 B| STORAGE DASD | !
'| PRIMARY 205 / © | CONTROLLER i
| / D |
| . . . Ly
| HOST I ! Lo X
' |
| - CIT~A i
' %
i 242 249 B| STORAGE DASD :
' c
| CONTROLLER ,
' / D |
' 243 224 225 2261
e e e e e - — NS S S N ol PR -
e
247 248
N , 270
et d L - — e e
——————————— |
P21 212 231 232 283
| A |
i
: \ B| STORAGE DASD :
246 C
| | SECONDARY 215 > CONTROLLER |
D
| S et
| HOST | | : : |
| ‘ ' !
| oha A . :
{
| Bl STORAGE oasD |
| 045 L C|CONTROLLER ,
| D :
' _
: 284/ 285/ 236/ |

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent

_——— e S - w— G = Ga A e A - A —

—-— e M e mm e v — A — — e Geet — — G —

PRIMARY

HOST

SECONDARY

HOST

Nov. 12, 1996

Sheet 3 of 9 5,574,950
360
o e e
822 / 323:
|
ORAGE |
ST DASD | |
CONTROLLER] VOLA | !
VOL B :
3 . . l
oo il
|
I 1 | l
|
STORAGE |
DASD ||
CONTROLLER] :
|
|
324  Nazs L _\_336 |
, 370
_______________ P
332 333!
Z Z l
i
STORAGE |
DASD :
CONTROLLER voLA' | |
|
|
! |
| | |
|
| | | i
|
STORAGE :
DASD
CONTROLLER VoL B :
|
|
335/ ass” |

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent

Nov. 12, 1996 Sheet 4 of 9 5,574,950
/
REMOTE COPY
PATHS INITIALIZATION
403
/
402
/ LINK ADDRESSES
CONFIGURE PATHS . Ssi'ggbgénsl‘é?:
TO SECONDARY )

IS
LOGICAL

YES

PATH BEING
USED 7

406
/

ESTABLISH LOGICAL PATH
TO SECONDARY CONTROLLER

408
/

QUERY STATUS OF
SECONDARY CONTROLLER

NO

IS
SECONDARY CU

410
\

POST ERROR
MESSAGE

{

THE CORRECT
ONE ?

407
y/
POST ERROR

MESSAGE

INDICATE
COMPLETION STATUS

DOC KET

_ ARM

411

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




