
United States Patent [19] 

Erickson et al. 

[54] METHOD FOR PERFORMING SEQUENCE 
OF ACTIONS IN DEVICE CONNECTED TO 
COMPUTER IN RESPONSE TO SPECIFIED 
VALUES BEING WRITTEN INTO SNOOPED 
SUB PORTIONS OF ADDRESS SPACE 

[75] Inventors: Gene R. Erickson; Douglas E. 
Hundley, both of Poway; P. Keith 
Muller; Curtis H. Stebley. both of San 
Diego, all of Calif. 

[73] Assignee: NCR Corporation. Dayton. Ohio 

[21] Appl. No.: 577,678 

[22] Filed: Dec. 21, 1995 

[51] Int. CI.6 
...................................................... G06F 15/02 

[52] U.S. Cl. .............................................................. 395/829 

[58] Field of Search ..................................... 395/821, 823, 

[56] 

4,589,063 
4,777,589 
5.016,161 
5,016,166 
5,127,098 
5,280,587 
5,420,987 
5,548,778 
5,553,244 
5,642,481 
5,671,442 

395/829. 832. 846. 882. 284. 309. 500, 
473 

References Cited 

U.S. PPJENT DOCUMENTS 

5/1986 Shah et al. .............................. 395/828 
10/1988 Boetlner et al ......................... 395/823 
5/1991 Van Loo et al. ........................ 395/678 
5/1991 Van Loo et al ......................... 395/674 
6/1992 Rosenthal et al ....................... 711/202 
111994 Shimodaica et al. .. ................. 395/880 
511995 Reid et al ............................... 395/830 
8/1996 Hirayama ................................ 395/823 
9/1996 Norcross et al ........................ 395/280 
6/1997 Pedrizetti ........................... 395/185.01 
9/1997 Feeney et al ........................... 395/834 

FOREIGN PPJENT DOCUMENTS 

551148 7/1993 European Pat Off .. 

OTHER PUBLICATIONS 

'The Performance of Message-Passing Using Restricted 
Virtual Memory Remapping". by Shin-Yuan Tzou and 
David P. Anderson. in Software-Practice & Experience, vol 
21(3). 251-267 (Mar. 1991). 

111111 1111111111111111111111111111111111111111111111111111111111111 
US005768618A 

[111 Patent Number: 

[451 Date of Patent: 

5,768,618 
Jun. 16, 1998 

"The DASH Local Kemal Structure" by David P. Anderson 

and Shin-Yuan Tzou, Report No. UCB/CSD 88/463. Nov. 7, 

1988. Computer Science Division (EECS). University of 

California. Berkeley 94720. 

"A Users' Guide to PICL-A Portable Instrumented Com­

munication Library" By G.A. Geist et. al .• Oak Ridge 

National Laboratory, Mathematical Sciences Section. P.O. 

Box 2009. Bldg. 9207-A. Oak Ridge, TN 37831-8083 

(Aug. 1990). 

"Architecture and Implementation of Vulcan" By Craig B. 

Stunkel. et. al .. ffiM Research Division, Yorktown Heights. 

New York (Sep. 22. 1993). 

"MPI-F: An MPI Prototype Implementation on ffiM SPl" 

by Hubertus Franke et. al.. pub. by ffiM. T.J. Watson 

Research Center, Yorktown Heights, New York 10598. 

Primary Emminer-Moustafa M. Meky 

Attorney, Agent, or Firm-Merchant. Gould. Smith. Edell. 

Welter & Schmidt 

[57] ABSTRACT 

A method of controlling an input/output (1/0) device con­

nected to a computer to facilitate fast J/0 data transfers. An 

address space for the J/0 device is created in the virtual 

memory of the computer. wherein the address space com­

prises virtual registers that are used to directly control the 

110 device. In essence, control registers and/or memory of 

the 110 device are mapped into the virtual address space, and 

the virtual address space is backed by control registers 

and/or memory on the J/0 device. Thereafter. the J/0 device 

detects writes to the address space. As a result, a pre-defined 

sequence of actions can be triggered in the 110 device by 

programming specified values into the data written into the 

mapped virtual address space. 

19 Claims, 7 Drawing Sheets 

TWO USER PROCESSES 
VIRTUAL MEMORY WITH 

VIRTUAL HARDWARE 

f--202 

PHYSICAL MEMORY 
ON II 0 ADAPTER 

DEVICE DRIVER 
VIRTUAL MEMORY 
IN-KER~L 

[',, r--
1--204 

SINGLE PAGE !--------
' 

,/ SINGLE PAGE PER USER PROCESS 
SECURE VIEW TO 

VIRTUAL HARDWARE / 
\206 

r--

i/ 

I 

WISTRON CORP. EXHIBIT 1005.001f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


~
 

• 
SE

ND
ER

 
RE

CE
IV

ER
 

rJ
). 

• 
F

IG
.l

 
10

2 
13

2 
~
 

.....
. 

~
 a 

S
 

AP
PL

IC
AT

IO
N 

AP
PL

IC
AT

IO
N 

1 
10

6 
13

0 
12

8 

--
-

-
I S

O
CK

ET
 L

AY
ER

 :
-
-
-

SY
ST

EM
 

--
~ S

O
CK

ET
 L

A Y
EA

 I 
-
--

-
US

ER
 B

UF
FE

R 
---

,.-
---

...
~~.

...
...

._ 
S2

 
l 

~-
. 

CA
LL

 IN
TE

RF
AC

E 
--1

 
f 

~
 

-
1

0
8

\ 
12

6 
~ """'

 
11

0 
="

' 
12

4 
"' 

PR
O

TO
CO

L 
PR

O
TO

CO
L 

"""'
 

\C
 

KE
RN

AL
 

I 
J M

O
DU

LE
S 

M
O

DU
LE

S 
KE

RN
AL

 
\C

 
Q

C
 

BU
FF

ER
IN

G
 

-~
2 

BU
FF

ER
IN

G
 

~-
--
-~
4 

...
 _

 -
--

'J
).

 
t:r

' 
~ -

IN
TE

RF
AC

E 
l-

--
1

1
2

 
IN

TE
RF

AC
E 

"""'
 

12
2 

e, 
DR

IV
ER

 
DR

IV
ER

 
....:

a 

11
6 

r1
1

4
 

1
2

0
]
 

11
8 

ss
 

j 
[ 

R1
 

+I 
NE

TW
O

RK
 M

AC
 I 

I NE
TW

O
RK

 M
AC

 I 
I 

O
l 

.... '
I
 

="
' 

C
O

N
VE

N
TI

O
N

AL
 N

ET
W

O
RK

 IN
TE

RF
AC

E 
I 

I 
C

O
N

VE
N

TI
O

N
AL

 N
ET

W
O

RK
 IN

TE
RF

AC
E 

I 
Q

O
 

.... ="
' 
~
 

Q
O

 

WISTRON CORP. EXHIBIT 1005.002f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


TW
O

 U
SE

R 
PR

O
CE

SS
ES

 
VI

RT
UA

L 
M

EM
O

RY
 W

IT
H 

VI
RT

UA
L 

HA
RD

W
AR

E 

1
--

2
 

r-
-- - - -

PE
R 

US
ER

 P
RO

CE
SS

 
SE

CU
RE

 V
IE

W
 T

O
 

VI
RT

UA
L 

HA
RD

W
AR

E 
-,. 

,. 

r-
--

1
-
-

I 

F
IG

. 
2 

20
4 

- -- - -
~ 

-
~ 

... 
~ 

I 

~
 

~
 

~
 

~ 
I 

I 
I 

I 
I 

I 
~ 

I 
I 

I 

~
 

I 

I 

I 
I 

I 

I 
I 

I 

PH
YS

IC
AL

 M
EM

O
RY

 
O

N 
I I

 0
 A

DA
PT

ER
 

SI
NG

LE
 P

AG
E 

SI
NG

LE
 P

AG
E 

20
6 

' .... 

.... 
.... 

' ' .... 
.... 

.... 
' 

.... 

' '
 

' '
 .... 

.... 
' 

.... 

' 

20
8 

' '
 

' 

' ' '
 .... .... 

I I I I I ... I ' 

DE
VI

CE
 D

RI
VE

R 
VI

RT
UA

L 
M

EM
O

RY
 

IN
 K

ER
N

AL
 

~
 

• 00
 

• ;p .....
. 

~
 a ~
 ~ .....

.. 
$1

' 
.....

.. ~ g; a N
 ~
 

-.
..)

 

U
t 

.....
 ""-

1 
~
 

Q
(>

 
.....

 ~
 

~
 

Q
(>

 

WISTRON CORP. EXHIBIT 1005.003f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


30
2"

" 
30

4 

FA
ST

 A
PP

LI
CA

TI
O

N 
I 

I 
FA

ST
 A

PP
LI

CA
TI

O
N 

1-
-
-
-
-

I 
l 
--

-·
-I

 

F
IG

. 
3 

30
6 

31
4 

SL
O

W
 

AP
PL

IC
AT

IO
N 

NO
RM

AL
 

ST
RE

AM
S 

PR
O

CE
SS

IN
G

 

P
A

S
S

- T
HR

O
UG

H 
DR

IV
ER

 

32
0 
-
-
r
:
:
-
:
=
.
~
-
:
-
:
-
-
-
-
-
-
-
1
~
-
-
.
 

PH
YS

IC
AL

 H
AR

DW
AR

E 
RE

G
IS

TE
RS

 

CO
M

M
O

DI
TY

 
IN

TE
RF

AC
E 

32
2 

C
j 

• 00
. 

• ~
 

f""
to

.. 
~
 a ~
 ~ .....
 

~a
-,

 

.....
 ~ g: ! t..

J ~
 

~
 

fJ
I 

~
 ....
..}

 

=""
 
~
 

~
 =""

 
I-

' 
~
 

WISTRON CORP. EXHIBIT 1005.004f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Jun. 16, 1998 Sheet 4 of 7 

FIG. 4 

408 

DAI I FRONT END 

404 

PROCESS ..__ _ __,., 

DATA IS ROUTED 
DIRECTLY TO 

THE APPLICATION 
TRADITIONAL ..__..,. 

OS INTERFACE 

406 

5,768,618 

WISTRON CORP. EXHIBIT 1005.005f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� 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 

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,  

opposing counsel or company faced cases similar to yours.

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

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

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

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.


