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Abstract:
As the Web continues to explode in size, caching becomes increasingly
important. With caching comes the problem of cache consistency. Conventional
wisdom holds that strong cache consistency is too expensive for the Web, and
weak consistency methods, such as Time-To-Live (TTL), are most appropriate.
This study compares three consistency approaches: adaptive TTL, polling-
every-time and invalidation, through analysis, implementation, and trace replay
in a simulated environment. Our analysis shows that weak consistency
methods save network bandwidth mostly at the expense of returning stale
documents to users. Our experiments show that invalidation generates a
comparable amount of network traffic and server workload to adaptive TTL and
has similar average client response times, while polling-every-time results in
more control messages, higher server workload, and longer client response
times. We show that, contrary to popular belief, strong cache consistency can

  Back to Results  

More Like This

On the Performance Enhancement of

Routing Protocols in the Internet of

Underwater Things

2019 27th Iranian Conference on Electrical

Engineering (ICEE)

Published: 2019

A mobile agent based system for distributed

database access on the Internet

WCC 2000 - ICCT 2000. 2000 International

Conference on Communication Technology

Proceedings (Cat. No.00EX420)

Published: 2000

Show More



ADVANCED SEARCH

All 

 Browse  My Settings  Help  Institutional Sign In

Institutional Sign In



Perso
Sign 

Akamai Ex. 1028 
Akamai Techs. v. Equil IP Holdings 

IPR2023-00329 
Page 00001

http://www.ieee.org/
https://ieeexplore.ieee.org/Xplore/home.jsp
http://standards.ieee.org/
http://spectrum.ieee.org/
http://www.ieee.org/sitemap.html
https://innovate.ieee.org/Xplore/Subscribebutton
https://www.ieee.org/cart/public/myCart/page.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/document/675713/citations?tabFilter=papers#citations
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/document/675713/citations?tabFilter=papers#citations
https://innovate.ieee.org/Xplore/Subscribebutton
https://ieeexplore.ieee.org/browse/periodicals/title/
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=12
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=14873&punumber=12
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
https://ieeexplore.ieee.org/author/37087563042
https://ieeexplore.ieee.org/author/37087746041
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/search/searchresult.jsp?contentType=all&sortType=&filter=-ContentType%20EQ%20%22Technology%20Trends%22&queryText=authorIds:37274368600
https://ieeexplore.ieee.org/xpl/dwnldReferences?arnumber=675713
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/alerts/citation
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/document/675713
https://ieeexplore.ieee.org/document/675713/authors
https://ieeexplore.ieee.org/document/675713/references
https://ieeexplore.ieee.org/document/675713/citations
https://ieeexplore.ieee.org/document/675713/keywords
https://ieeexplore.ieee.org/document/675713/metrics
https://ieeexplore.ieee.org/document/675713/similar
https://ieeexplore.ieee.org/search/searchresult.jsp?contentType=all&sortType=&filter=-ContentType%20EQ%20%22Technology%20Trends%22&queryText=authorIds:37274368600
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsu5Zb2yZFzdPQxWphqjuWLFOsWlFzEXyQMzj0d94kk7HxblsR6fL3qdmfw7-29JgsNuX7wxS7CqJItm3bmtIC85YI881w_7szz6wrfDQeb9hZTTN65jQN968xazGEIAm21uJnCwkh6FcryPIbPIzXoLZyf98JUU1JQ9rXV3R2zFm_IT3aaY-ugHgd0GVkCbkfji5ZNteDV56YJzHMIzCmg_luyJ5yxU-iJEu_XSF0vA1ymnAaIk2L9rMPfl2Pa_-CcU0MYEiZjM4KMmud9ojMU8lwBITd0bdhUmqtuTUAWVMQ7iopduWa9yeyMg3eaj5uhsWuQIe_yv9Z1l&sai=AMfl-YQNA7yG_p-5JEJPHKpH8Kogp7bDiXGiedgmdEMqON5t9Pw8enroTGI4c135FvGzXkgtvPvoQEBcvU9134C8Z-PBFX2hhFrJkC_d3TeffwMqqZCr-STyQtYMZXCcCHpH&sig=Cg0ArKJSzNtXUI__m8e5&fbs_aeid=[gw_fbsaeid]&adurl=https://innovate.ieee.org/see-if-your-organization-or-institution-qualifies-for-a-free-trial-of-ieee-xplore/%3FLT%3DXPLLG_XPL_2020_FT_Journals300x250_Sub-NFT
https://ieeexplore.ieee.org/document/8786467/
https://ieeexplore.ieee.org/document/890964/
javascript:void()
https://ieeexplore.ieee.org/search/advanced
https://ieeexplore.ieee.org/Xplore/home.jsp
javascript:void()
javascript:void()


1/8/23, 2:53 PM Maintaining strong cache consistency in the World Wide Web | IEEE Journals & Magazine | IEEE Xplore

https://ieeexplore.ieee.org/document/675713/citations?tabFilter=patents#citations 2/5

Published in: IEEE Transactions on Computers ( Volume: 47 , Issue: 4, April
1998)

Citations are not available for this document.

Authors 

References 

Citations 

References & Cited By

Patent Citations (22) Patent Links Provided by 1790 Analytics

1.

2.

3.

4.

5.

be maintained for the Web with little or no extra cost than the current weak
consistency approaches, and it should be maintained using an invalidation-
based protocol.

Page(s): 445 - 457

Date of Publication: April 1998 

 ISSN Information:

INSPEC Accession Number: 5915498

DOI: 10.1109/12.675713

Publisher: IEEE

Export  

Menai, Alexandre; Dublin, Charles Patrick, " Automated TTL
adjustment using cache performance and purge data"

 Patent No. 10440142  View at Patent Office 
Google Scholar 

Cheng, Qi Jian; Li, Qining; Sun, Jing; Sun, Lei; Wang, Tianyi; Zhao,
Yan; Zheng, Chuan Jie, " Data consistency maintenance for
sequential requests"

 Patent No. 10140330  View at Patent Office 
Google Scholar 

Cheng, Qi Jian; Li, Qining; Sun, Jing; Sun, Lei; Wang, Tianyi; Zhao,
Yan; Zheng, Chuan Jie, " Data consistency maintenance for
sequential requests"

 Patent No. 10129364  View at Patent Office 
Google Scholar 

Lowery, Keith A.; Davidson, David K.; Saxena, Avinash C.,
" Method and apparatus for content synchronization"

 Patent No. 10114903  View at Patent Office 
Google Scholar 

Flack, Martin T.; Ludin, Stephen L.; Steiner, Moritz M., " Systems
and methods for caching content with notification-based
invalidation with extension to clients"

By Papers By Patents

IPR2023-00329 Page 00002

https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=12
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=14873&punumber=12
javascript:void()
javascript:void()
javascript:void()
http://ieeexplore.ieee.org/Xplorehelp/Help_Pubdates.html
https://doi.org/10.1109/12.675713
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=10440142.PN.&OS=PN/10440142
https://patents.google.com/patent/US10440142
https://scholar.google.com/scholar?as_q=Automated+TTL+adjustment+using+cache+performance+and+purge+data&as_occt=title&hl=en&as_sdt=0%2C31
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=10140330.PN.&OS=PN/10140330
https://patents.google.com/patent/US10140330
https://scholar.google.com/scholar?as_q=Data+consistency+maintenance+for+sequential+requests&as_occt=title&hl=en&as_sdt=0%2C31
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=10129364.PN.&OS=PN/10129364
https://patents.google.com/patent/US10129364
https://scholar.google.com/scholar?as_q=Data+consistency+maintenance+for+sequential+requests&as_occt=title&hl=en&as_sdt=0%2C31
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=10114903.PN.&OS=PN/10114903
https://patents.google.com/patent/US10114903
https://scholar.google.com/scholar?as_q=Method+and+apparatus+for+content+synchronization&as_occt=title&hl=en&as_sdt=0%2C31
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuVnKlFhWdXdjEJzg2SdLAvW5g2iVUR3NM3rJJIeJ8qT0riRmRroWTg6BgwN3glGIkL21G113F94ia2zW9bmQakihFdHL_ONSPW33HZvIT8IzXR1Y8P0ajtbGcqC7pCXbI1ga_x7Pqf-c4pDFGkOS6hYk9fFfPDjtkUC5xFFf6odQdIW9j-SDogIhrPRz0OZL51tQEq_TII6AqB3wBAMoAI2DFfW-gXAH9XvdQmYRPCoI3m1pMa4shXTD9I-6eTy1IA-FQi5jAtDjfcKm7bSgCG-O9UzMtwHOhqc0BwisMfzGEGPYoo-HkCrrK1comAlCzAwCgiZx6-u4xuurJK&sai=AMfl-YTIJZwEDy8QjpgAkJpk6cJnZqZGj-kllQ3zon2Cr1RCRv7IOfb76sR8da1q8U78V1dXizuvKmQsourS9guVS3sVHdW_fwpnqJQ_IvLj2dXMgMDrnTs-18g7kL0Rw551&sig=Cg0ArKJSzP3cStus3FSd&fbs_aeid=[gw_fbsaeid]&adurl=https://intermag.org/


1/8/23, 2:53 PM Maintaining strong cache consistency in the World Wide Web | IEEE Journals & Magazine | IEEE Xplore

https://ieeexplore.ieee.org/document/675713/citations?tabFilter=patents#citations 3/5

6.

7.

8.

9.

10.

11.

12.

13.

 Patent No. 9813515  View at Patent Office   Google
Scholar 

Lowery, Keith A.; Davidson, David K.; Saxena, Avinash C.,
" Method and apparatus for dynamic data flow control using
prioritization of data requests"

 Patent No. 9124594  View at Patent Office   Google
Scholar 

Lowery, Keith A.; Davidson, David K.; Saxena, Avinash C.,
" Method and apparatus for content synchronization"

 Patent No. 8756342  View at Patent Office   Google
Scholar 

Lowery, Keith A.; Davidson, David K.; Saxena, Avinash C.,
" Method and apparatus for content synchronization"

 Patent No. 8725836  View at Patent Office   Google
Scholar 

Lowery, Keith A.; Davidson, David K.; Saxena, Avinash C.,
" METHOD AND APPARATUS FOR DYNAMIC DATA FLOW
CONTROL USING PRIORITIZATION OF DATA REQUESTS"

 Patent No. 8296451  View at Patent Office   Google
Scholar 

Lowery, Keith A.; Davidson, David K.; Saxena, Avinash C.,
" METHOD AND APPARATUS FOR DYNAMIC DATA FLOW
CONTROL USING PRIORITIZATION OF DATA REQUESTS"

 Patent No. 8099457  View at Patent Office 
Google Scholar 

Bhanoo, Hemant Madhav; Erdogan, Ozgun A.; Holgers, Tobias;
Shah, Nevil A.; Snodgrass, Ryan J., " PROBABILISTIC
TECHNIQUE FOR CONSISTENCY CHECKING CACHE
ENTRIES"

 Patent No. 7734872  View at Patent Office 
Google Scholar 

Bhanoo, Hemant Madhav; Erdogan, Ozgun A.; Holgers, Tobias;
Shah, Nevil A.; Snodgrass, Ryan J., " PROBABILISTIC
TECHNIQUE FOR CONSISTENCY CHECKING CACHE
ENTRIES"

 Patent No. 7461206  View at Patent Office 
Google Scholar 

Lowery, Keith A.; Davidson, David K.; Saxena, Avinash C.,
" METHOD AND APPARATUS FOR DYNAMIC DATA FLOW
CONTROL USING PRIORITIZATION OF DATA REQUESTS"

 Patent No. 7454457  View at Patent Office 
Google Scholar 

IPR2023-00329 Page 00003

http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=9813515.PN.&OS=PN/9813515
https://patents.google.com/patent/US9813515
https://scholar.google.com/scholar?as_q=Systems+and+methods+for+caching+content+with+notification-based+invalidation+with+extension+to+clients&as_occt=title&hl=en&as_sdt=0%2C31
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=9124594.PN.&OS=PN/9124594
https://patents.google.com/patent/US9124594
https://scholar.google.com/scholar?as_q=Method+and+apparatus+for+dynamic+data+flow+control+using+prioritization+of+data+requests&as_occt=title&hl=en&as_sdt=0%2C31
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=8756342.PN.&OS=PN/8756342
https://patents.google.com/patent/US8756342
https://scholar.google.com/scholar?as_q=Method+and+apparatus+for+content+synchronization&as_occt=title&hl=en&as_sdt=0%2C31
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=8725836.PN.&OS=PN/8725836
https://patents.google.com/patent/US8725836
https://scholar.google.com/scholar?as_q=Method+and+apparatus+for+content+synchronization&as_occt=title&hl=en&as_sdt=0%2C31
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=8296451.PN.&OS=PN/8296451
https://patents.google.com/patent/US8296451
https://scholar.google.com/scholar?as_q=METHOD+AND+APPARATUS+FOR+DYNAMIC+DATA+FLOW+CONTROL+USING+PRIORITIZATION+OF+DATA+REQUESTS&as_occt=title&hl=en&as_sdt=0%2C31
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=8099457.PN.&OS=PN/8099457
https://patents.google.com/patent/US8099457
https://scholar.google.com/scholar?as_q=METHOD+AND+APPARATUS+FOR+DYNAMIC+DATA+FLOW+CONTROL+USING+PRIORITIZATION+OF+DATA+REQUESTS&as_occt=title&hl=en&as_sdt=0%2C31
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=7734872.PN.&OS=PN/7734872
https://patents.google.com/patent/US7734872
https://scholar.google.com/scholar?as_q=PROBABILISTIC+TECHNIQUE+FOR+CONSISTENCY+CHECKING+CACHE+ENTRIES&as_occt=title&hl=en&as_sdt=0%2C31
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=7461206.PN.&OS=PN/7461206
https://patents.google.com/patent/US7461206
https://scholar.google.com/scholar?as_q=PROBABILISTIC+TECHNIQUE+FOR+CONSISTENCY+CHECKING+CACHE+ENTRIES&as_occt=title&hl=en&as_sdt=0%2C31
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=7454457.PN.&OS=PN/7454457
https://patents.google.com/patent/US7454457
https://scholar.google.com/scholar?as_q=METHOD+AND+APPARATUS+FOR+DYNAMIC+DATA+FLOW+CONTROL+USING+PRIORITIZATION+OF+DATA+REQUESTS&as_occt=title&hl=en&as_sdt=0%2C31


1/8/23, 2:53 PM Maintaining strong cache consistency in the World Wide Web | IEEE Journals & Magazine | IEEE Xplore

https://ieeexplore.ieee.org/document/675713/citations?tabFilter=patents#citations 4/5

14.

15.

16.

17.

18.

19.

20.

21.

22.

Bulka, Dov; Ramakrishnan, Ashok; Hinton, Jr., Phillip Ray;
Wagner, Eric, " METHOD AND SYSTEM OF COMPACTING
SPARSE DIRECTORIES IN A FILE SYSTEM"

 Patent No. 7287046  View at Patent Office 
Google Scholar 

Bulka, Dov; Nair, Manoj, " FILE ACCESS SYSTEM"

 Patent No. 6990493  View at Patent Office 
Google Scholar 

Bulka, Dov; Nair, Manoj, " METHOD AND SYSTEM FOR
IDENTIFYING MEMORY COMPONENT IDENTIFIERS
ASSOCIATED WITH DATA"

 Patent No. 6928466  View at Patent Office 
Google Scholar 

Lea, Rodger James; Lau, Clement Ka-Mun, " SYSTEM AND
METHOD FOR LOCALLY CACHING REMOTE QUERY REPLIES
IN AN ELECTRONIC NETWORK"

 Patent No. 6560635  View at Patent Office 
Google Scholar 

DAVIDSON, David, K.; LOWERY, Keith, A.; SAXENA, Avinash, C.,
" METHOD AND APPARATUS FOR CONTENT
SYNCHRONIZATION"

 Patent No. EP1259908  View at Patent Office  Google
Scholar 

LOWERY, Keith, A.; DAVIDSON, David, K.; SAXENA, Avinash, C.,
" METHOD AND APPARATUS FOR CONTENT
SYNCHRONIZATION"

 Patent No. WO2001057729  View at Patent Office 
Google Scholar 

SCHARBER, John, M., " CONTENT DELIVERY SYSTEM"

 Patent No. WO2000073922  View at Patent Office 
Google Scholar 

LEA, Rodger; LAU, Clement, " SYSTEM AND METHOD FOR
LOCALLY CACHING REMOTE QUERY REPLIES IN AN
ELECTRONIC NETWORK"

 Patent No. WO2000062185  View at Patent Office 
Google Scholar 

Lin, Chueng-Hsien; Paul, Sanjoy; Sabnani, Krishan K.,
" EFFICIENT UNIFIED REPLICATION AND CACHING
PROTOCOL"

 Patent No. 6088721  View at Patent Office 
Google Scholar 

IPR2023-00329 Page 00004

http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=7287046.PN.&OS=PN/7287046
https://patents.google.com/patent/US7287046
https://scholar.google.com/scholar?as_q=METHOD+AND+SYSTEM+OF+COMPACTING+SPARSE+DIRECTORIES+IN+A+FILE+SYSTEM&as_occt=title&hl=en&as_sdt=0%2C31
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=6990493.PN.&OS=PN/6990493
https://patents.google.com/patent/US6990493
https://scholar.google.com/scholar?as_q=FILE+ACCESS+SYSTEM&as_occt=title&hl=en&as_sdt=0%2C31
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=6928466.PN.&OS=PN/6928466
https://patents.google.com/patent/US6928466
https://scholar.google.com/scholar?as_q=METHOD+AND+SYSTEM+FOR+IDENTIFYING+MEMORY+COMPONENT+IDENTIFIERS+ASSOCIATED+WITH+DATA&as_occt=title&hl=en&as_sdt=0%2C31
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=6560635.PN.&OS=PN/6560635
https://patents.google.com/patent/US6560635
https://scholar.google.com/scholar?as_q=SYSTEM+AND+METHOD+FOR+LOCALLY+CACHING+REMOTE+QUERY+REPLIES+IN+AN+ELECTRONIC+NETWORK&as_occt=title&hl=en&as_sdt=0%2C31
http://worldwide.espacenet.com/publicationDetails/biblio?CC=EP&NR=1259908&KC=&locale=en_EP&FT=E
https://scholar.google.com/scholar?as_q=METHOD+AND+APPARATUS+FOR+CONTENT+SYNCHRONIZATION&as_occt=title&hl=en&as_sdt=0%2C31
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2001057729&recNum=50&docAn=DE2014100299&queryString=&maxRec=2801215
https://scholar.google.com/scholar?as_q=METHOD+AND+APPARATUS+FOR+CONTENT+SYNCHRONIZATION&as_occt=title&hl=en&as_sdt=0%2C31
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2000073922&recNum=50&docAn=DE2014100299&queryString=&maxRec=2801215
https://scholar.google.com/scholar?as_q=CONTENT+DELIVERY+SYSTEM&as_occt=title&hl=en&as_sdt=0%2C31
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2000062185&recNum=50&docAn=DE2014100299&queryString=&maxRec=2801215
https://scholar.google.com/scholar?as_q=SYSTEM+AND+METHOD+FOR+LOCALLY+CACHING+REMOTE+QUERY+REPLIES+IN+AN+ELECTRONIC+NETWORK&as_occt=title&hl=en&as_sdt=0%2C31
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=6088721.PN.&OS=PN/6088721
https://patents.google.com/patent/US6088721
https://scholar.google.com/scholar?as_q=EFFICIENT+UNIFIED+REPLICATION+AND+CACHING+PROTOCOL&as_occt=title&hl=en&as_sdt=0%2C31


1/8/23, 2:53 PM Maintaining strong cache consistency in the World Wide Web | IEEE Journals & Magazine | IEEE Xplore

https://ieeexplore.ieee.org/document/675713/citations?tabFilter=patents#citations 5/5

IEEE Personal Account

CHANGE
USERNAME/PASSWORD

Purchase Details

PAYMENT OPTIONS

VIEW PURCHASED
DOCUMENTS

Profile Information

COMMUNICATIONS
PREFERENCES

PROFESSION AND
EDUCATION

TECHNICAL INTERESTS

Need Help?

+1 800 678 4333 US & CANADA: +1
800 678 4333

+1 732 981 0060 WORLDWIDE: +1
732 981 0060

CONTACT & SUPPORT

Follow

  

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | IEEE Ethics Reporting | Sitemap |
IEEE Privacy Policy
A not-for-profit organization, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of
humanity.

© Copyright 2023 IEEE - All rights reserved.

Keywords 

Metrics 

IEEE Account

» Change Username/Password

» Update Address

Purchase Details

» Payment Options

» Order History

» View Purchased Documents

Profile Information

» Communications Preferences

» Profession and Education

» Technical Interests

Need Help?

» US & Canada: +1 800 678 4333

» Worldwide: +1 732 981 0060

» Contact & Support

       

A not-for-profit organization, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.
© Copyright 2023 IEEE - All rights reserved. Use of this web site signifies your agreement to the terms and conditions.

About IEEE Xplore Contact Us| Help| Accessibility| Terms of Use| Nondiscrimination Policy| Sitemap| Privacy & Opting Out of Cookies|

IPR2023-00329 Page 00005

https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
tel:+1-800-678-4333
tel:+1-732-981-0060
https://ieeexplore.ieee.org/xpl/contact
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.linkedin.com/showcase/ieee-xplore
https://twitter.com/IEEEXplore?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://ieeexplore.ieee.org/Xplorehelp/about-ieee-xplore.html
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/Help_start.html
https://ieeexplore.ieee.org/Xplorehelp/accessibility-statement.html
https://ieeexplore.ieee.org/Xplorehelp/Help_Terms_of_Use.html
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
http://www.ieee-ethics-reporting.org/
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/ieee-xplore-sitemap
http://www.ieee.org/about/help/security_privacy.html
javascript:void()
javascript:void()
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/address/getAddrInfoPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/vieworder/showOrderHistory.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/about-ieee-xplore.html
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/Help_start.html
https://ieeexplore.ieee.org/Xplorehelp/accessibility-statement.html
https://ieeexplore.ieee.org/Xplorehelp/Help_Terms_of_Use.html
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
https://ieeexplore.ieee.org/xpl/sitemap.jsp
http://www.ieee.org/about/help/security_privacy.html



