
Google Exhibit 1064 
Google v. VirtaMove

a2) United States Patent

US007140015B1

(10) Patent No.: US 7,140,015 Bl
 

 

Bhanjois etal. (45) Date of Patent: Nov. 21, 2006

(54) MICROKERNEL FOR REAL TIME 5,838,968 A 11/1998 Culbert wee 395/674
APPLICATIONS 5,903,752 A 5/1999 Dingwall et al. . ... 395/673

5,995,745 A * 11/1999 Yodaiken oe 703/26

(75) Inventors: Bhimsen Bhanjois, Santa Clara, CA 6,092,095 A * 7/2000 Maytal ......eee 718/100
(US); Lakshman Narayanaswamy,
Santa Clara, CA (US); Srinivas
Pothapragada, Hyderabad (IN); Naidu
Bollineni, Sunnyvale, CA (US);
Pradeep Kankipati, San Jose, CA (US)

73) Assignee: Network Appliance, Inc., Sunnyvale,g pp y

CA (US)

*) Notice: Subject to any disclaimer, the term of thisJ y

patent is extended or adjusted under 35
US.C. 154(b) by 0 days.

(21) Appl. No.: 09/408,149

(22) Filed: Sep. 29, 1999

(51) Int. CL.
GO6F 9/44 (2006.01)

(52) US. Cheee 718/100; 718/103; 718/107
(58) Field of Classification Search........ 709/100-104,

709/106-108, 310, 313, 314; 718/100-104,
718/106-1008; 719/310, 313, 314

See application file for complete search history.

 
 
 

 

(56) References Cited

U.S. PATENT DOCUMENTS

4,993,017 A * 2/1991 Bachingeret al. .......... 370/360
5,485,579 A * 1/1996 Hitz et al.0... . 709/221
5,526,521 A * 6/1996 Fitch et al. .. ... 709/108
5,721,922 A * 2/1998 Dingwall ..... ... 718/103
5,729,710 A * 3/1998 Magee etal. ... ... 711/203
5,742,825 A * 4/1998 Mathur et al. ..... ... 719/329
5,745,759 A 4/1998 Hayden et al. oe. 395/680
5,764,984 A 6/1998 Loucks oo...eee 395/682
5,771,383 A * 6/1998 Mageeetal. ... 709/312
5,835,764 A * 11/1998 Platt et al. we. 709/101

 
108

Application

6,167,425 A * 12/2000 Beckhoff
6,192,514 BL* 2/2001 Lurndal ..
6,424,988 BL* 7/2002 Lurndal ..
6,466,962 BIL* 10/2002 Bollella ...... wee 709/107
6,507,861 BL* 1/2003 Nelson et al. oo... 718/104

OTHER PUBLICATIONS

we. 718/103
wee 717/149

.. 709/106 
Ramanvitham et al., “Scheduling Algorithms and Operating Sys-
tems Support for Real-Time Systems”, Proceedings of the IEEE,
vol. 82, No. 1, Jan. 1994, pp. 55-67.*
Ritchie et al., “User Level IPC and Device Management in the
Raven Lemel”, Proceedings of the USENIX Microkernels and.
Other Kernel Architectures Symposium, Sep. 20-23, 1993, pp.
1-15.*

Ford et al., “Microkernels Meet Recursive Virtual Machines”,
Department of Computer Science University of Utah, May 10,
1996, pp. 1-15.*
Jochen Liedtke, “On u-Kernel Construction”, German National
Research Center for Information Technology, 1995, pp. 237-250.*
Theory of Operation, Auspex, Version 1.0.1, Module-4, pp. 165-
247.

Auspex, 4Front NS2000, product information, 1999.
NetServer Theory of Operation, Version 1.0.2, Auspex, Module-4,
166-258, 1997.
NetServer Overview, Version 1.02, Auspex, Module-2, 32-92, 1997.

* cited by examiner

Primary Examiner—Chun Cao
(74) Attorney, Agent, or Firm—Fish & Richardson P.C.

(57) ABSTRACT

An operating system includes a non-preemptive microkernel
executing one or more processes in accordance with a
predetermined priority; and one or more kernels adapted to
be executed as one or more processes by the non-preemptive
microkernel.

26 Claims, 12 Drawing Sheets

100

o
110

  
 

os
Commands/

Libraries

106
System Call Interface  

  
104

102

Google Exhibit 1064
Google v. VirtaMove

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Nov. 21, 2006 Sheet 1 of 12 US 7,140,015 B1

100

108 110

Application Commands/
Libraries

System Call Interface

Microkernel

Hardware

 
FIG. 1

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Nov. 21, 2006 Sheet 2 of 12 US 7,140,015 B1

120

OS Task A

OS Task B

oe126

Priority 1

 
 

 

122

124

 
Priority N

FIG. 2

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 7,140,015 B1Sheet 3 of 12Nov.21, 2006U.S. Patent

  
£Sid

NxSEL

PPLZt921s8900/4____ (882800)pIUDSS9901gaiquozJyxe|painoaxgoaxaplu
OF

yy

  

Zzssa00lgquale

ZSS8901gweed

¥OL

orl

jawey
Vv4SeLOLIN

zelJawaxosyy
wayshS

___{889901PIYDssao0lgBuyeiadOxepaynsax39exePUD
yO}ozl

   

$8990aIQuoz

 

el

|SS8001qyualedg

|ssa201gyualeg

 
 

O€L

b4seL

Oct

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Nov. 21, 2006 Sheet 4 of 12

M16 Mailbox - Standard

150

Request1

152

Request 2

54

—(Maitbox)
156

Request 4

Request N

FIG. 4

 
US 7,140,015 B1

f 

 

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.


