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I. Introduction 

I, Ingrid Hsieh-Yee, Ph.D., do hereby declare as follows: 

1. I have personal knowledge of all of the matters about which I testify in 

this declaration. 

2. I have been retained as an independent expert witness on behalf of 

Cisco Systems, Inc. (“CISCO”) for an inter partes review (“IPR”) proceeding before 

the United States Patent and Trademark Office (“PTO”) regarding the authenticity 

and public availability of certain prior art references in relation to U.S. Patent No. 

8,446,823.   

3. I am being compensated for my work in this matter at my customary 

hourly rate. I am also being reimbursed for any reasonable expenses associated with 

my work and testimony in this investigation. My compensation is not contingent on 

the results of my study, the substance of my opinions, or the outcome of this matter. 

A. Qualifications and Professional Experience 

4. My complete qualifications and professional experience are described 

in my academic curriculum vitae (Appendix A). The following is a brief summary 

of my relevant qualifications and professional experience. 

5. I was a professor in the Department of Library and Information Science 

at the Catholic University of America for 32 years and was conferred the title of 

Professor Emerita in December 2022. I have experience working in an academic 
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library, a medical library, and a legislative library. I hold a Ph.D. and a Masters in 

Library and Information Studies from the University of Wisconsin-Madison. 

6. I am an expert on library cataloging and classification and have 

published two editions on this subject, Organizing Audiovisual and Electronic 

Resources for Access: A Cataloging Guide (2000 and 2006). I taught a variety of 

courses, including Cataloging and Classification, Advanced Cataloging and 

Classification, Organization of Internet Resources, Organization of Information, 

Metadata, Digital Content Creation and Management, Internet Searches and Web 

Design, Information Literacy Instruction, Advanced Information Retrieval and 

Analysis Strategies, and The Information Professions in Society. I am familiar with 

metadata schema design and implementation. In my teaching I covered the design 

and implementation of metadata in databases, search engines, digital repositories, 

digital libraries, and digital archives. I also covered how information organization 

affects the discovery and access to digital resources on the Internet. My research 

interests cover cataloging and classification, information organization, metadata, 

information retrieval, information architecture, digital collections, scholarly 

communication, social media, user interaction with information systems, and others. 

B. MARC, OCLC and Cataloging Practices 

7. I am very familiar with a library cataloging encoding standard known 

as the “Machine-Readable Cataloging” standard, also known as “MARC,” which 
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became the national standard for sharing bibliographic data in the United States by 

1971 and the international standard by 1973. MARC is the primary communications 

protocol for the transfer and storage of bibliographic metadata in libraries. Experts 

in my field reasonably rely upon MARC records when forming their opinions. 

8. A MARC record consists of several fields, each of which contains 

specific data about the work. Each field is identified by a standardized, unique, three-

digit code corresponding to the type of data that follows. Appendix B is a true and 

correct copy of Parts VII to X of “Understanding MARC Bibliographic: Machine-

Readable Cataloging” (http://www.loc.gov/marc/umb/um07to10.html) from the 

Library of Congress that explains commonly used MARC fields. For example, the 

personal author of a work is recorded in Field 100, the title is recorded in Field 245, 

publisher information is recorded in Field 260, the physical volume and 

characteristics of a publication are recorded in Field 300, and topical subjects are 

recorded in Fields 650. 

9. I am very familiar with library cataloging and processing practices and 

the relationships between OCLC (Online Computer Library Center) and library 

catalogs, and how libraries create and share their records to help the public discover 

and access information.  

10. The Online Computer Library Center (OCLC) is the largest 

bibliographic network of the world, and its WorldCat database is “the world’s most 

http://www.loc.gov/marc/umb/um07to10.html
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comprehensive database of information about library collections” (source: 

https://www.oclc.org/en/worldcat.html), containing more than 559 million records 

from thousands of member institutions (many of which are libraries of some type) 

in more than 100 countries. OCLC was founded in 1967 to promote and support 

library cooperation. According to the “Third Article, Amended Articles of 

Incorporation of OCLC Online Computer Library Center, Inc.,” OCLC was created 

“to establish, maintain and operate a computerized library network and to promote 

the evolution of library use, of libraries themselves, and of librarianship, and to 

provide processes and products for the benefit of library users and libraries, 

including such objectives as increasing availability of library resources to individual 

library patrons and reducing the rate of rise of library per-unit costs, all for the 

fundamental public purpose of furthering ease of access to and use of the ever-

expanding body of worldwide scientific, literary and educational knowledge and 

information” (source: https://www.oclc.org/content/dam/oclc/membership/articles-

of-incorporation.pdf).  

11. OCLC members can contribute original cataloging records in MARC 

to the system or derive cataloging records from existing records, an activity referred 

to as “copy cataloging.” When an OCLC participating institution acquires a work, it 

can create an original MARC record for the work in OCLC’s Connexion system (a 

system for catalogers to create and share MARC records), and the system will 
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automatically generate a code for the date of record creation in the yymmdd format, 

and the creating library’s OCLC symbol is recorded in subfield “a” of the 040 field.  

Once the MARC record is in Connexion, it becomes available to other OCLC 

members for adoption to their local online catalogs (i.e., copy cataloging). 

12. After a MARC record is created in Connexion, it also becomes 

searchable and viewable on WorldCat, which is a free web portal for users to explore 

more than 10,000 libraries worldwide. Records in WorldCat, however, are not 

presented in MARC fields. Instead, the data elements are labeled to help users 

interpret the records. Thus, the information stored in MARC records in Connexion 

is available to the interested public through the user-friendly WorldCat web portal. 

13. Libraries create MARC records for works they acquire, including 

books, serials, motion pictures, and publications in other formats. MARC records 

are representations of materials held by libraries and are critical for the discovery 

and access to those materials. Monograph cataloging is fairly common in libraries, 

and most libraries make a newly cataloged monograph available to the public soon 

after the cataloging work is completed, usually within a week.  

14. The cataloging of serials and the serial check-in process are discussed 

here to show how libraries usually provide access to newly received serial issues.  

According to the glossary of the RDA: Resource Description and Access cataloging 

standard, a serial is “a mode of issuance of a manifestation issued in successive parts, 
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usually bearing numbering, that has no predetermined conclusion. A serial includes 

a periodical, monographic series, newspaper, etc.” Because the publisher of a serial 

makes new issues of the serial available successively, a customary cataloging 

practice is to create one bibliographic record for the serial, and the serial record 

(encoded in MARC) typically provides information on the beginning date and 

frequency of the serial, not the dates of individual issues. In other words, libraries 

typically do not create MARC records for individual issues of a serial.  Instead, they 

rely on a serial check-in system to track the receipt of new issues. A common 

check-in practice is to date stamp a new issue when it arrives. This practice has 

become automated since the late 1990s, and libraries now vary in how they share the 

receipt date of a new serial issue with the public. Some libraries use a date stamp, 

some affix a label to indicate the receipt date, some pencil in the receipt date, and 

some do not provide the information to the public. 

15. The serial check-in process usually takes less than an hour, and one of 

the steps involves placing a date stamp on the new issue to document the date the 

issue is checked in. After that, the holdings information of the serial is updated in 

the library’s catalog so that users know which issues are available for request or 

access. After serial check-in is completed, the new issue is placed on the shelf with 

the previous issues of the serial. Libraries with a public periodical room typically 

place new issues in the periodical room for easy user access. Because information 
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presented in serials often reflects latest discovery, a general practice of libraries is to 

make new issues of serials available for user access soon after they are checked in, 

usually within a week.  

16. Conference proceedings can be cataloged as monographs or serials. The 

monograph treatment of conference proceedings means a MARC record is created 

for a specific conference proceedings, making it easier for user to discover and 

access the work. The serial treatment of conference proceedings means a newly 

received conference proceedings is treated as a part of a serial and no MARC record 

is created for it. The newly received work is put through the serial check-in process, 

date stamped, and promptly processed for public access. Libraries usually choose 

the serial treatment of conference proceedings if the proceedings are from 

conferences with the same name and held on a regular basis (such as annually). The 

advantage of the serial treatment is that it saves processing time and the newly 

received work becomes quickly available to the public.  

17. I am personally familiar with many online catalogs, databases, and 

search engines. In preparing for this declaration, I used the following authoritative 

information systems to search for records: 

• ACM Digital Library (https://dl.acm.org/) 

• Google Scholar (https://scholar.google.com/) 

https://dl.acm.org/
https://scholar.google.com/
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• IEEE Xplore Digital Library 

(https://ieeexplore.ieee.org/Xplore/home.jsp) 

• Internet Archive (https://archive.org/) 

• OCLC Connexion (https://www.oclc.org/en/connexion.html) 

• OCLC FirstSearch (https://firstsearch.oclc.org/) 

• Online catalog of the Library of Congress 

(https://catalog.loc.gov/) 

• Online catalog of Linda Hall Library 

(https://catalog.lindahall.org/discovery/search?vid=01LINDAH

ALL_INST:LHL) 

• Online catalog of Princeton University Library 

(https://catalog.princeton.edu/) 

• Online catalog of the Catholic University of America 

(https://wrlc-

cu.primo.exlibrisgroup.com/discovery/search?vid=01WRLC_C

AA:01WRLC_CAA&lang=en) 

• Online catalog of the library of the Hong Kong University of 

Science and Technology (https://library.hkust.edu.hk/) 

• Online catalog of the library of Texas A&M University 

(https://catalog.library.tamu.edu/) 

https://ieeexplore.ieee.org/Xplore/home.jsp
https://archive.org/
https://www.oclc.org/en/connexion.html
https://firstsearch.oclc.org/
https://catalog.loc.gov/
https://catalog.lindahall.org/discovery/search?vid=01LINDAHALL_INST:LHL
https://catalog.lindahall.org/discovery/search?vid=01LINDAHALL_INST:LHL
https://catalog.princeton.edu/
https://wrlc-cu.primo.exlibrisgroup.com/discovery/search?vid=01WRLC_CAA:01WRLC_CAA&lang=en
https://wrlc-cu.primo.exlibrisgroup.com/discovery/search?vid=01WRLC_CAA:01WRLC_CAA&lang=en
https://wrlc-cu.primo.exlibrisgroup.com/discovery/search?vid=01WRLC_CAA:01WRLC_CAA&lang=en
https://library.hkust.edu.hk/
https://catalog.library.tamu.edu/
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• Public catalog of the US Copyright Office 

(https://cocatalog.loc.gov/cgi-

bin/Pwebrecon.cgi?DB=local&PAGE=First) 

• WorldCat (https://search.worldcat.org/) 

C. Scope of This Declaration 

18. I have been asked to offer an opinion on the authenticity and public 

availability date of the following documents:   

(1) Duffield, N. G., Lakshman, T. V., & Stiliadis, D. (1998, March). On 

adaptive bandwidth sharing with rate guarantees. In Proceedings. 

IEEE INFOCOM'98, the Conference on Computer 

Communications, Seventeenth Annual Joint Conference of the IEEE 

Computer and Communications Societies, Gateway to the 21st 

Century, Vol. 3, pp. 1122-1130, Ex. 0001 (“Duffield”);  

(2) Cai, Z., Eisenhauer, G., He, Q., Kumar, V., Schwan, K., & Wolf, M. 

(2004, October). IQ-services: network-aware middleware for 

interactive large-data applications. In Proceedings of the 2nd 

Workshop on Middleware for Grid Computing, pp. 11-16, Ex. 0002 

(“Cai”);  

(3) Welzl, M. (2005). Network Congestion Control: Managing Internet 

Traffic. John Wiley & Sons, Ex. 0003 (“Welzl”).     

https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?DB=local&PAGE=First
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?DB=local&PAGE=First
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19. I am rendering my expert opinion on the authenticity of the documents 

referenced herein and on whether they were published. I will provide my opinion on 

when and how these documents were publicly disseminated or otherwise made 

publicly available to the extent that persons interested and ordinarily skilled in the 

subject matter or art, exercising reasonable diligence, could have located and 

retrieved these documents. 

20. I am informed by counsel that an item is considered authentic if there 

is sufficient evidence to support a finding that the item is what it is claimed to be. I 

am also informed that authenticity can be established based on the contents of the 

documents themselves, such as the appearance, content, substance, internal patterns, 

protocols followed or other distinctive characteristics of the item.  

21. I am informed by counsel that a given reference is “published” if it is 

publicly accessible upon a satisfactory showing that such a document has been 

disseminated or otherwise made publicly available to the extent that persons 

interested and ordinarily skilled in the subject matter or art could locate it exercising 

reasonable diligence and obtain the document. I have also been informed by counsel 

that materials available in a library constitute “printed publications” if they are 

cataloged and indexed according to general library practices and protocols that make 

the references available and accessible to members of the interested public. 
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22. I have been informed by counsel and understand that the patent 

application that eventually issued as the ’823 patent was filed on June 23, 2009, in 

the United States, and the earliest priority date of the ’823 patent is June 23, 2009. I 

have assessed public accessibility of the documents referenced below as of this 

claimed priority date. 

D. Person of Ordinary Skill in the Art 

23. I am informed by counsel and understand that the subject matter of this 

IPR proceeding relates to streaming video data over packet networks. 

24. I have been informed by counsel and understand that a “person of 

ordinary skill in the art” (POSITA) is a hypothetical person who is presumed to be 

familiar with the relevant field and aware of all pertinent prior art at the time of the 

invention. This hypothetical person is also a person of ordinary creativity, capable 

of understanding the scientific principles and literature applicable to the pertinent 

field. 

25. I am informed by counsel and understand that a POSITA in the field of 

the ’823 patent, as of its June 23, 2009 priority date, would have been someone 

knowledgeable and familiar with the video codec arts, and with the real-time 

multimedia transport arts, that are pertinent to the ’823 patent.  I have also been 

informed by counsel and understand that this POSITA would have been familiar 

with the field of video codecs, including the encoding and transmission of video 
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data, including MPEG and ITU standards that existed as of the late 2000s.  I have 

further been informed by counsel and understand that this POSITA would also have 

been familiar with the field of real-time multimedia transport, including the 

protocols for delivering voice and video data over packet networks and associated 

control protocols, including IETF and ITU standardized protocols that existed as of 

the late 2000s.  Additionally, I have been informed by counsel and understand that 

this POSITA would have gained knowledge of these concepts through a mixture of 

training and work experience, such as by having a bachelor’s degree in electrical 

engineering, computer science, physics, or an equivalent degree or equivalent 

training, and approximately two years of experience working in the field of video 

codecs and/or in the field of real-time multimedia transport (where lack of 

professional experience can be remedied by additional education, and vice versa). 

26. It is my opinion that such a person would have been actively engaged 

in learning about the field, possibly through formal instruction and bibliographic 

resources.  By at least June 2009, such a person would have had access to a vast 

array of print and electronic resources, including at least those resources referenced 

below.  

E. Evidence Considered in Forming My Opinions 

27. In the preparation of this declaration, I have reviewed the documents 

referenced below and any other documents I reference herein, and each of these is a 



 

 16 

type of material that experts in my field would reasonably rely upon when forming 

their opinions:  

(1) The documents referenced above in Section I.C;   

(2) Library copy of Duffield, obtained from Linda Hall Library, 

Appendix 0001A; 

(3) Copyright registration record for IEEE Infocom 1998 proceedings, 

available at https://cocatalog.loc.gov/cgi-

bin/Pwebrecon.cgi?v1=3&ti=1,3&Search%5FArg=IEEE%20INFO

COM&Search%5FCode=TALL&CNT=25&PID=D-GZ-

oBntCFL5ChNejCgqKit8olTs&SEQ=20240501145351&SID=1 

from the public catalog of the US Copyright Office, Appendix 

0001B;  

(4) Bibliographic and MARC serial records for Proceedings IEEE 

INFOCOM, available at https://lccn.loc.gov/86640672 from the 

online catalog of the Library of Congress, Appendix 0001C; 

(5) Bibliographic and MARC records for Proceedings IEEE 

INFOCOM’98, available at 

https://catalog.lindahall.org/permalink/01LINDAHALL_INST/19l

da7s/alma992918883405961 from the online catalog of Linda Hall 

https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=3&ti=1,3&Search%5FArg=IEEE%20INFOCOM&Search%5FCode=TALL&CNT=25&PID=D-GZ-oBntCFL5ChNejCgqKit8olTs&SEQ=20240501145351&SID=1
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=3&ti=1,3&Search%5FArg=IEEE%20INFOCOM&Search%5FCode=TALL&CNT=25&PID=D-GZ-oBntCFL5ChNejCgqKit8olTs&SEQ=20240501145351&SID=1
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=3&ti=1,3&Search%5FArg=IEEE%20INFOCOM&Search%5FCode=TALL&CNT=25&PID=D-GZ-oBntCFL5ChNejCgqKit8olTs&SEQ=20240501145351&SID=1
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=3&ti=1,3&Search%5FArg=IEEE%20INFOCOM&Search%5FCode=TALL&CNT=25&PID=D-GZ-oBntCFL5ChNejCgqKit8olTs&SEQ=20240501145351&SID=1
https://lccn.loc.gov/86640672
https://catalog.lindahall.org/permalink/01LINDAHALL_INST/19lda7s/alma992918883405961
https://catalog.lindahall.org/permalink/01LINDAHALL_INST/19lda7s/alma992918883405961
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Library, Appendix 0001D;  

(6) Bibliographic and MARC records for IEEE INFOCOM ’98, 

available at 

https://catalog.princeton.edu/catalog/9917891843506421 and 

https://catalog.princeton.edu/catalog/9917891843506421/staff_vie

w from the online catalog of Princeton University Library, 

Appendix 0001E;  

(7) Citations to Duffield, obtained from Google Scholar, Appendix 

0001F;  

(8)  IEEE metadata record for Duffield, available at a 

https://ieeexplore.ieee.org/abstract/document/662924 from the 

IEEE Xplore Digital Library, Appendix 0001G;  

(9) ACM metadata record for Cai, available at 

https://dl.acm.org/doi/abs/10.1145/1028493.1028495, and the 

contents of MGC ’04 Proceedings at 

https://dl.acm.org/doi/proceedings/10.1145/1028493 from the 

ACM Digital Library, Appendix 0002A; 

(10) OCLC FirstSearch record and Connexion record for the MGC ’04 

Proceedings (subscriptions required for access) and current 

https://catalog.princeton.edu/catalog/9917891843506421
https://catalog.princeton.edu/catalog/9917891843506421/staff_view
https://catalog.princeton.edu/catalog/9917891843506421/staff_view
https://ieeexplore.ieee.org/abstract/document/662924
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bibliographic and MARC records for this work from the Hong Kong 

University of Science and Technology Library, available at 

https://lbdiscover.hkust.edu.hk/marc/991012755654003412, 

Appendix 0002B; 

(11) Library record for Cai, available at https://wrlc-

cu.primo.exlibrisgroup.com/permalink/01WRLC_CAA/1lsipa9/cdi

_proquest_miscellaneous_31500804, from the online catalog of the 

Catholic University of America; website of the ACM International 

Conference Proceedings Series (AICPS) at 

http://www.acm.org/pubs/icp_series.html; a copy of the series at the 

ACM Digital Library, archived on May 30, 2002, by Internet 

Archive and available at 

https://web.archive.org/web/20020530112256/http://www.acm.org

/pubs/icp_series.html; and a copy of the “Browse the ACM 

Proceedings” webpage of the ACM Digital Library archived on 

April 30, 2006, by Internet Archive and available at 

https://web.archive.org/web/20060430033751/http://portal.acm.org

/browse_dl.cfm?linked=1&part=series&coll=portal&dl=ACM&C

FID=74332594&CFTOKEN=809737, Appendix 0002C; 

(12) Publisher webpage for Welzl available at 

https://lbdiscover.hkust.edu.hk/marc/991012755654003412
http://www.acm.org/pubs/icp_series.html
https://web.archive.org/web/20020530112256/http://www.acm.org/pubs/icp_series.html
https://web.archive.org/web/20020530112256/http://www.acm.org/pubs/icp_series.html
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
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https://onlinelibrary.wiley.com/doi/book/10.1002/047002531X, 

and the front matter of Welzl at 

https://onlinelibrary.wiley.com/doi/epdf/10.1002/047002531X.fma

tter, Appendix 0003A;  

(13) Bibliographic and MARC records for Welzl, available at 

https://lccn.loc.gov/2005015429 from the online catalog of the 

Library of Congress, Appendix 0003B; 

(14) Bibliographic and MARC records for Welzl, available at 

https://catalog.library.tamu.edu/Record/in00002093568 from the 

online catalog of the Texas A&M University Library, Appendix 

0003C; 

(15) Wiley webpage for Welzl, archived on November 15, 2005, by 

Internet Archive, available at 

https://web.archive.org/web/20051115025024/http://www.wiley.co

m/WileyCDA/WileyTitle/productCd-047002528X.html, Appendix 

0003D; 

(16) Companion website to Welzl, archived on December 24, 2005, by 

Internet Archive, available at 

https://web.archive.org/web/20051224175649/http://www.welzl.at/

https://onlinelibrary.wiley.com/doi/book/10.1002/047002531X
https://onlinelibrary.wiley.com/doi/epdf/10.1002/047002531X.fmatter
https://onlinelibrary.wiley.com/doi/epdf/10.1002/047002531X.fmatter
https://lccn.loc.gov/2005015429
https://catalog.library.tamu.edu/Record/in00002093568
https://web.archive.org/web/20051115025024/http://www.wiley.com/WileyCDA/WileyTitle/productCd-047002528X.html
https://web.archive.org/web/20051115025024/http://www.wiley.com/WileyCDA/WileyTitle/productCd-047002528X.html
https://web.archive.org/web/20051224175649/http://www.welzl.at/congestion/index.html
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congestion/index.html, Appendix 0003E; 

(17) Citations to Welzl, obtained from Google Scholar, Appendix 

0003F.    

II. Authenticity and Public Availability of Duffield (Exhibit 0001)   

A. Authentication  

28. Ex. 0001 is a true and correct copy of “On adaptive bandwidth sharing 

with rate guarantees,” (“Duffield”), by Duffield et al., in Proceedings, IEEE 

INFOCOM '98, vol. 3, pp. 1122-1130, that I obtained from the Library of Congress. 

When I began researching Duffield, I searched WorldCat for records on the 

conference proceedings containing Duffield and the search results informed me that 

the Library of Congress held these conference proceedings. After verifying the 

holdings information at the online catalog of the Library of Congress, I obtained a 

scan copy of Duffield from the Library of Congress through a document vendor. This 

library copy is presented as Ex. 0001 in this declaration. 

29. Ex. 0001 is a true and correct copy of Duffield. Page 1 shows the covers 

and spine of a work identified as “Proceedings of the IEEE INFOCOM” that has a 

call number of “TK 5105.5 .I32a Vol 3 1998.” Page 2 is the front cover that shows 

“IEEE INFOCOM ’98, The Conference on Computer Communications” is the name 

of the conference, which is the “Seventeenth Annual Joint Conference of the IEEE 

Computer and Communications Societies” that has a conference title of “Gateway 

https://web.archive.org/web/20051224175649/http://www.welzl.at/congestion/index.html
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to the 21st Century.” The cover also shows the conference was sponsored by the 

IEEE Computer Society and the IEEE Communications Society, and this volume is 

“Proceedings Volume 3.” Page 3 is the title page that shows the same conference 

information, conference title, and sponsors as the cover. It also shows the conference 

took place from March 29 to April 2, 1998 in San Francisco, CA, USA. The title 

page carries a date stamp of “Library of Congress APR 10 1998 Copyright Office.” 

Page 4 is the copyright page that shows “Proceedings IEEE INFOCOM’98 The 

Conference on Computer Communications” as the title, and this volume has a 

“1998” copyright date with the Institute of Electrical and Electronics Engineers, Inc. 

as the copyright holder. It also shows the IEEE catalog numbers for two formats of 

the conference proceedings, the ISBNs (International Standard Book Numbers) for 

four formats of the conference proceedings, and the ISSN (International Standard 

Serial Number) of the IEEE INFOCOM serial. This page also shows a hand-written 

call number of “TK5105.5 .I32a Vol. 3, 1998.” Pages 5 to 20 are the table of contents 

of the conference proceedings, and page 16 (internal page xxiv) shows Duffield 

begins on page 1122.  

30. Pages 21 to 30 are the full text of Duffield, and page 21 (internal page 

1122) shows the title, authors, keywords (“fair queueing, scheduling, jitter, delay 

bounds, real-time traffic, traffic management”), and abstract of this article. The 

footer shows Duffield appears in a work whose ISBN is ”0-7803-4383-2” and has a 
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“1998” copyright date with IEEE is the copyright holder. Ex. 0001 shows Duffield 

has a total of eight pages, including one table, five figures, nine equations, 24 

references and an appendix on “Worst-Case Fairness of FQ-SDS” that contains 

Equations 10 to 35.  

31. My research on WorldCat also identified Linda Hall Library as a 

holding library of Proceedings, IEEE INFOCOM '98 that contains Duffield, so I 

obtained a copy of this article from the Linda Hall Library to authenticate Duffield. 

The Linda Hall Library copy is presented as Appendix 0001A in this declaration. 

32. Pages 1 to 9 of Appendix 0001A are the full text of Duffield obtained 

from Linda Hall Library. Page 10 is the cover, page 11 is the title page, and page 12 

is the copyright page that shows a hand-written call number of “TK5105.5 .I18 1998 

v. 3.” Page 13 is the “Message from the General Chair” page and the upper left 

corner shows an annotation of “5-12-98” that indicates this work was added to the 

collections of the Linda Hall Library on May 12, 1998. The knowledge of this 

annotation is based on my personal experience with the Linda Hall Library’s 

collections and their cataloging records. Pages 14 to 29 are the table of contents of 

the conference proceedings.  

33. I have closely compared the Linda Hall Library (Appendix 0001A) 

with the Library of Congress copy (Ex. 0001) and found them to contain the same 

full text of Duffield. I have also compared the cover, title page, copyright page, and 
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table of contents of both library copies and found them to have the same content. 

One difference is that the Library of Congress copy carries a date stamp of “APR 10 

1998” while the Linda Hall Library copy shows a “5-12-98” add date. Another 

difference is their call numbers are slightly different in that Library of Congress uses 

“I32” as the Cutter number, and Linda Hall Library uses “I18” as the Cutter number. 

Cutter numbers are typically based on the author, and can vary by collections, so this  

difference does not raise concerns about the contents of these copies.    

34. The Library of Congress copy of Duffield (Ex. 0001) is in a condition 

that creates no suspicion about its authenticity. Specifically, this copy is not missing 

any intermediate pages, the text on each page appears to flow seamlessly from one 

page to the next, and there are no visible alterations to the document. In addition, the 

full text of Duffield is the same as that in the Linda Hall Library copy, and the front 

matter of the conference proceedings is the same as that in the Linda Hall Library 

copy. Moreover, this copy was found in the custody of a national library. I therefore 

see no reason to question the authenticity of this copy of Duffield (Ex. 0001).  

B. Public Availability 

1. Copyright Registration Record 

35. Appendix 0001B is a true and correct copy of the copyright registration 

record for IEEE INFOCOM ’98 that I obtained from the public catalog of the US 

Copyright Office. I personally located, identified, and obtained this record. It is the 
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type of record experts in my field would reasonably rely upon when forming their 

opinions. 

36. The “Type of Work” field shows this record is a copyright registration 

record for a “Serial” and the “Issues Registered” field shows the record is about “no. 

17, 1998” of the IEEE INFOCOM proceedings that consists of three volumes and 

was published on “1998-03-29” (i.e., March 29, 1998) and registered with the US 

Copyright Office on “1998-04-10” (i.e., April 10, 1998.). Appendix 0001B informs 

my opinion that IEEE INFOCOMM 1998 Proceedings was published on March 29, 

1998, and registered with the Copyright Office on April 10, 1998.  

2. Library of Congress Records   

37. Appendix 0001C is a true and correct copy of the bibliographic and 

MARC serial records for IEEE INFOCOMM obtained from the online catalog of the 

Library of Congress. I personally located, identified, and obtained these records. 

They are the type of record experts in my field would reasonably rely upon when 

forming their opinions.  

38. Pages 1 to 4 are the bibliographic record that shows this work is treated 

as a “periodical or newspaper” by the Library of Congress. The bibliographic record 

shows “Proceedings” as the main title, “IEEE INFOCOM” as the meeting name, and 

the publication has been published by IEEE Computer Society Press since 1982. The 

“Item Availability” area shows older issues held by the Library of Congress include 
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proceedings from 1983 to 2001, meaning the 1998 IEEE INFOCOM conference 

proceedings is held by Library of Congress.  

39. Pages 5 to 8 are the MARC serial record. The first six digit of Field 008 

show the record was created on “820819” (i.e., August 19, 1982), and the 

“c19829999” code following the record creation date indicates this publication is a 

continuing resource that began in 1982 and has no end date of publication yet. 

Subfield “a” of Field 040 shows “MCA” created the original record and subfield “d” 

shows “DLC” (i.e., Library of Congress) modified the MCA record to create their 

copy cataloging record later. Field 022 shows “0743-166X” as the ISSN of this 

serial. Field 245 shows the title, and Fields 246 show four variant titles are included 

to help users discover this serial. Field 362 shows the serial began in 1982 and Field 

310 shows the publication frequency is “Annual.” Field 500 shows some volumes 

have distinctive titles. Another Field 550 shows the sponsors. Field 710s and Field 

711 show the two sponsors and the conference name are included in the MARC 

record to help users discover this serial.  

40. Subjects are represented in Field 050 by a Library of Congress 

Classification (LCC) number of “TK5105.5” that represents “General works” on 

“Computer networks” and in Field 082 by a Dewey Decimal Classification number 

of “621” that represents “Applied physics.” Subjects are also represented in Fields 

650 by three Library of Congress subject headings with “Computer networks,” “Data 
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transmission systems,” and “Telecommunication” as the main topics, each followed 

by “Congresses” as a form subdivision to indicate the main topics are treated at a 

conference. These subject representations support users to conduct subject searches 

to discover this serial.  

41. This MARC serial record has made IEEE INFOCOM proceedings 

discoverable at the Library of Congress. Since the library’s holdings began with the 

1983 proceedings, it is likely the serial would have become discoverable at this 

library by 1983. Ex. 0001 shows IEEE INFOCOM ’98 Proceedings has a date stamp 

of April 10, 1998, it is therefore my opinion that this serial would definitely have 

been discoverable no later than April 1998. Users would have been able to search 

for this serial by the ISSN, conference meeting name, and sponsors. They would also 

have been able to conduct subject searches by the classification numbers and subject 

headings included in this record to discover this serial.  

42. As discussed earlier, a customary library practice in organizing serials 

is to put newly received issues through the serial check-in process, date stamp the 

issue, and process it promptly for public access, usually within a week after serial 

check-in is completed. The date stamp on the Library of Congress copy of Duffield 

(Ex. 0001) shows “APR 10 1998,” so it is my opinion that the conference 

proceedings containing Duffield would have become publicly accessible by April 

17, 1998, at the Library of Congress. 
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3. Linda Hall Library Records 

43. My research on the IEEE INFOCOM proceedings also identified Linda 

Hall Library as a holding library. Appendix 0001D is a true and correct copy of the 

bibliographic and MARC records for this conference proceedings. I personally 

located, identified, and obtained the records from the online catalog of the Linda 

Hall Library. They are the type of record experts in my field would reasonably rely 

upon when forming their opinions. 

44. Pages 1 to 4 are the bibliographic record that shows Linda Hall Library 

cataloged “Proceedings : IEEE INFOCOM’98” as a book, and its call number is 

“TK5105.5 .I18 1998.” Details of the record include the title, three variant titles, 

creators, subjects, ISBNs, publisher, and IEEE catalog numbers.  

45. Page 5 is the MARC record, and the first six digits of Field 008 show 

the record was created on “980424” (i.e., April 24, 1998). Subfield “a” of Field 040 

shows “NSA” created the original record, and subfield “d” shows “LHL” (i.e., Linda 

Hall Library) modified the record later to create their copy cataloging record. Field 

111 shows the conference name is used as the author of this conference proceedings, 

Field 245 shows the title and conference information, and Fields 246 show three 

variant titles are included to help users discover this work. Fields 020 show the 

ISBNs, and Fields 500 show IEEE catalog numbers for this publication. Fields 710 

show the two sponsors are included in the MARC record to help users discover this 
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conference proceedings. 

46. Subjects are represented in Field 090 by a Library of Congress 

Classification (LCC) number of “TK5105.5” that represents “General works” on 

“Computer networks” and in Fields 650 by two Library of Congress subject headings 

with “Computer networks” and “Data transmission systems” as the main topics, each 

followed by “Congresses” as a form subdivision to indicate the main topics are 

treated at a conference. These subject representations support users to conduct 

subject searches to discover this book of conference proceedings.  

47. The Linda Hall Library MARC record (Appendix 0001D) shows that 

it was based on an NSA MARC record created on April 24, 1998, and the date 

annotation on the Linda Hall Library copy of Duffield (Appendix 0001A) shows 

Proceedings, IEEE INFOCOM '98 was added to the Linda Hall Library collections 

on May 12, 1998. These dates inform my opinion that the cataloging of this work 

would have been completed by May 12, 1998, making the work discoverable at 

Linda Hall Library from that date on. Users would have been able to search for this 

work by ISBNs, conference name, title, variant titles, sponsors, and subject. A 

customary library practice is to process newly catalog monographs promptly for 

public access, usually within one week after the cataloging work is completed. So 

the physical copy of Proceedings, IEEE INFOCOM '98, after processing, would 

have been publicly accessible at this library by May 19, 1998.  
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4. Princeton University Library Records 

48. My research on the 1998 IEEE INFOCOM proceedings also found that 

Princeton University Library cataloged this work as a book and created an original 

record for it, so I obtained their records as further evidence of the public availability 

of this work in libraries. Appendix 0001E is a true and correct copy of the 

bibliographic and MARC records from the online catalog of Princeton University 

Library. I personally located, identified, and obtained these records. They are the 

type of record experts in my field would reasonably rely upon when forming their 

opinions.  

49. Pages 1 and 2 are the bibliographic record that shows the title, author, 

format, language, publisher, description, call number, subjects, related 

organizations, variant titles, ISBNs, and the availability of an electronic version of 

this work.  

50. Pages 3 and 4 are the MARC record, and the first six digits of Field 008 

show this record was created on “980529” (i.e., May 29, 1998). Subfield “a” of Field 

040 shows “PUL” created the MARC record. According to the Directory of OCLC 

Members (https://www.oclc.org/en/contacts/libraries.html), “PUL” is the OCLC 

library symbol for Princeton University. Data from Fields 008 and 040 inform my 

opinion that Princeton University Library treated the conference proceedings 

containing Duffield as a book and created a MARC record for it on May 29, 1998, 

https://www.oclc.org/en/contacts/libraries.html
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making this work discoverable in their online catalog from that date on.    

51. Linda Hall Library and Princeton University Library cataloged IEEE 

INFOCOM ’98 Proceedings as a book, and their records show that they represent 

the same conference proceedings containing Duffield. For this reason, these two 

records have many data elements in common, including the eight ISBNs (Fields 

020), the conference name as the author (Field 111), a variant title starting with 

“Seventeenth Annual Joint Conference,” (Field 246), a note on bibliographical 

references and indexes (Field 504), two Library of Congress subject headings (Fields 

650), and the sponsors (Fields 710). An interesting difference is the Princeton 

University MARC record records the title as “IEEE INFOCOM ‘98” while the Linda 

Hall Library MARC record records the title as “Proceedings : IEEE INFOCOM’98.” 

Both records use the same Library of Congress classification number, but record 

them in Field 090 and Field 050, respectively. In addition, the Princeton University 

MARC record includes five more Library of Congress subject headings (Fields 650) 

and provides more subject search possibilities for users than the Linda Hall Library 

MARC record.  

52. The MARC record of Princeton University Library (Appendix 0001E) 

was completed on May 29, 1998, making IEEE INFOCOM ’98 discoverable in their 

online catalog from that date on. Users would have been able to search for this work 

by ISBNs, conference name, title, variant titles, sponsors, Library of Congress 
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Classification number, and Library of Congress subject headings. A customary 

library practice is to process newly catalog monographs promptly for public access, 

usually within one week after the cataloging work is completed. So the physical copy 

of IEEE INFOCOM ’98, after processing, would have been publicly accessible at 

this library by June 5, 1998.  

5. Usage Record 

53. Actual usage of a publication is reflected by other publications that 

make reference to it.  I used Google Scholar to review citations to Duffield and 

compile a list of early citations to demonstrate usage. Appendix 0001F presents 

six citations to Duffield published in 1999, and the earliest citation appeared in 

April 1999.   

6. IEEE Metadata Record 

54. My research on Duffield discovered an IEEE metadata record for this 

article at https://ieeexplore.ieee.org/abstract/document/662924 from the IEEE 

Xplore Digital Library. Appendix 0001G is a true and correct copy of this IEEE 

record. I personally located, identified, and obtained this record. It is the type of 

record experts in my field would reasonably rely upon when forming their opinion. 

55. Page 1 of Appendix 0001G shows the title, authors, and abstract of 

Duffield, and indicates the article is published in the proceedings of IEEE 

INFOCOM ’98, which took place from “29 March 1998” to “02 April 1998.” The 

https://ieeexplore.ieee.org/abstract/document/662924
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“Date Added to IEEE Xplore” field shows the metadata record was added to the 

IEEE Xplore Digital Library on “06 August 2002,” making this article discoverable 

in this system from that date on. The metadata record includes the ISBN of IEEE 

INFOCOM ’98 (as a book) and the ISSN of the IEEE INFOCOM serial, and these 

data elements enable users to identify libraries that hold the conference proceedings 

containing Duffield. Since users can search IEEE Xplore freely on the Internet, the 

record add date means Duffield became discoverable on the Internet by August 6, 

2002. Users at institutions that subscribed to IEEE Xplore would have been able to 

access the full text of Duffield freely, and users whose institutions did not subscribe 

to IEEE Xplore would have been able to use the ISBN and ISSN to identify library 

copies of Proceedings, IEEE INFOCOM ’98 that contains Duffield.  

C. Summary of My Opinion on Duffield 

56. The Library of Congress copy of Duffield (Ex. 0001) is authentic 

because the copy contains no signs to raise suspicion about its authenticity, and the 

full text of Duffield is the same as the copy obtained from Linda Hall Library 

(Appendix 0001A). The copyright registration record for IEEE INFOCOM 1998 

Proceedings shows this work was published on March 29, 1998 (Appendix 0001B). 

The date stamp on Ex. 0001 shows the Library of Congress treated Proceedings of 

IEEE INFOCOM ’98 as part of a serial, and the 1998 issue was received by the 

Library of Congress on April 10, 1998, meaning the copy, after serial check in, 
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would have become publicly accessible by April 17, 1998. Linda Hall Library 

cataloged Proceedings, IEEE INFOCOM ’98 as a book, and their copy of Duffield 

(Appendix 0001A) shows this work was added to their collections on May 12, 1998, 

meaning the cataloging work was completed by that date, making this work 

discoverable at the library from that date on. Princeton University Library created 

their own original MARC record for this work on May 29, 1998, making this work 

discoverable at their library from that date on. MARC records from the Library of 

Congress, Linda Hall Library and Princeton University Library (Appendices 

0001C, 0001D, 0001E) show that by the end of May 1998 users would have been 

able to search for the conference proceedings containing Duffield by ISBNs, 

conference name, variant titles, sponsors, Library of Congress classification number, 

and Library of Congress subject headings. The physical copies, after processing, 

would have become publicly accessible as early as April 17, 1998 at the Library of 

Congress, and no later than June 5, 1998 at Princeton University Library. Citation 

history shows the earliest citation to Duffield appeared in April 1999. Duffield was 

also indexed by IEEE and the metadata record was added to the IEEE Xplore Digital 

Library on August 6, 2002, making this article discoverable on the Internet and 

publicly accessible no later than that date.  
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III. Authenticity and Public Availability of Cai (Exhibit 0002) 

A. Authentication 

57. Ex. 0002 is a true and correct copy of “IQ-services: network-aware 

middleware for interactive large-data applications,” (“Cai”), by Cai et al., in 

Proceedings of the 2nd Workshop on Middleware for Grid Computing, pp. 11-16, 

that I obtained from the ACM Digital Library. When I began my research on Cai, I 

searched Google Scholar for records, and found a record for this article that led me 

to the metadata record for Cai at 

https://dl.acm.org/doi/abs/10.1145/1028493.1028495 in the ACM Digital Library. I 

then followed the PDF link to obtain a copy of Cai. This ACM copy is presented as 

Ex. 0002 in this declaration. 

58. Page 1 of Ex. 0002 shows the title, authors, abstract, ACM categories 

and subject descriptors, general terms, and keywords of this article. The bottom of 

this page shows Cai appears in the proceedings of the 2nd Workshop on Middleware 

for Grid Computing that took place in Toronto, Canada. The ISBN (International 

Standard Book Number) of the proceedings is “1-58113-950-0” and Cai has a 

“2004” copyright with the ACM as the copyright holder. Ex. 0002 shows Cai has a 

total of six pages, including eight figures (some color), and 21 references. The header 

of odd-number pages shows a heading of “Middleware 2004 Companion” and the 

https://dl.acm.org/doi/abs/10.1145/1028493.1028495
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header of even-number pages shows a heading of “Middleware for Grid 

Computing.”  

59.   This ACM copy of Cai (Ex. 0002) is in a condition that creates no 

suspicion about its authenticity. Specifically, this copy is not missing any 

intermediate pages, the text on each page appears to flow seamlessly from one page 

to the next, and there are no visible alterations to the document. Moreover, this copy 

was found in the custody of the publisher, a place where, if authentic, it would likely 

be found. I therefore see no reason to question the authenticity of this copy of Cai 

(Ex. 0002).  

B. Public Availability 

1. ACM Metadata Records 

60. Appendix 0002A is a true and correct copy of the ACM metadata 

record for Cai obtained from https://dl.acm.org/doi/abs/10.1145/1028493.1028495. 

I personally located, identified, and obtained this record. This is the type of record 

experts in my field would rely upon when forming their opinions.  

61. Pages 1 to 7 are the metadata record that shows the title, authors, and 

the digital object identifier of Cai. It also shows Cai appears in MGC ’04: 

Proceedings of the 2nd Workshop on Middleware for Grid Computing in October 

2004, pages 11 to 16, and the article publication date is “18 October 2004.” Page 7 

https://dl.acm.org/doi/abs/10.1145/1028493.1028495
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shows this metadata record has a 2024 copyright date with ACM, Inc. as the 

copyright holder.  

62. Pages 8 to 25 are the ACM metadata record 

(https://dl.acm.org/doi/proceedings/10.1145/1028493) for MGC’04: Proceedings of 

the 2nd Workshop on Middleware for Grid Computing that shows the conference 

chairs, publisher, conference date and location, ISBN of the proceedings, and its 

publication date “18 October 2004.” The record includes an abstract and lists articles 

in the proceedings. Pages 13 and 14 show an entry for Cai that includes a link to this 

article. Page 25 shows this metadata record has a 2024 copyright date with ACM, 

Inc. as the copyright holder.   

63. The ACM Digital Library was launched in October 1997, and the 

general public can search the ACM Digital Library for free on the Internet. The 

metadata records for Cai and the proceedings of MGC ’04 show that these records 

have been discoverable at the ACM Digital Library since 2004. It is therefore my 

opinion that users would have been able to discover these records and use them to 

access Cai after October 2004 when the article and the proceedings were published. 

Evidence of user access to the ACM Digital Library and the MGC ’04 Proceedings 

will be presented as Appendix 0002C and discussed later in the declaration.  

https://dl.acm.org/doi/proceedings/10.1145/1028493
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2. Library Records 

64. The WorldCat database on OCLC has more than 559 million records 

for publications in various formats. OCLC provides access to this database in three 

ways. The general public can use WorldCat, a free web portal, to explore the 

collections in more than 10,000 libraries worldwide. Librarians can use OCLC 

Connexion to create and share library records for cataloging, collection 

management, and interlibrary loan services. Researchers and reference librarians can 

use OCLC FirstSearch to explore many proprietary databases, including the 

WorldCat database. The difference between WorldCat the free web portal and the 

WorldCat database on OCLC FirstSearch is that the latter provides more technical 

details than the former and requires a subscription for access. For example, the “Date 

of Entry” field on an OCLC FirstSearch record shows the date when the record was 

entered into the WorldCat database, indicating the date when the record became 

discoverable on WorldCat the free web portal, on OCLC Connexion, and on OCLC 

FirstSearch. 

65. To determine when the MGC ’04 conference proceedings became 

available at libraries, I searched the WorldCat database on the OCLC FirstSearch 

system for records. I also searched OCLC Connexion and the online catalog of the 

library of the Hong Kong University of Science and Technology for records.  
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66. Appendix 0002B is a true and correct copy of three library records for 

the 2nd Workshop on Middleware for Grid Computing. Pages 1 and 2 are the OCLC 

FirstSearch record, page 3 is the OCLC Connexion record, and pages 5 to 7 are the 

bibliographic and MARC records obtained from the online catalog of the Hong Kong 

University of Science and Technology Library. I personally located, identified and 

obtained these records. These are the type of record experts in my field would 

reasonably rely upon when forming their opinions.    

67. Page 1 of the FirstSearch record in Appendix 0002B shows an access 

link that leads to the ACM metadata record for MGC ’04: Proceedings of the 2nd 

Workshop on Middleware for Grid Computing and indicates 253 libraries hold this 

work. Details of the record include the title, authors (conference chairs), corporate 

author (“ACM Digital Library”), conference author (the conference name as the 

author of this proceedings), publisher, year of publication, physical description, 

language, ISBNs, subject descriptors, genre, notes, Library of Congress call 

numbers, and variant titles. The “Series” field shows this conference proceedings is 

part of the ACM International Conference Proceeding Series. The “date of Entry” 

field shows the record was entered into the WorldCat database on “20050321” (i.e., 

March 21, 2005) and its OCLC number is 58539596. Page 3 is the same library 

record in OCLC Connexion, the technical system for catalogers to share cataloging 

records. The Connexion record shows an OCLC number of 58539596, indicates 253 
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libraries hold this work, and the “Entered” field shows the record was entered into 

WorldCat on “20050321,” confirming this Connexion record is the same as the 

OCLC FirstSearch record. Subfield “a” of Field 040 shows HNK created the original 

MARC record. According to the Directory of OCLC Members 

(https://www.oclc.org/en/contacts/libraries.html), HNK is the OCLC library symbol 

for the library of Hong Kong University of Science and Technology. The FirstSearch 

record and the Connexion record inform me that the library of the Hong Kong 

University of Science and Technology created a MARC record for 2nd Workshop 

on Middleware for Grid Computing on March 21, 2005, and entered it into the 

WorldCat database, making this work discoverable in Connexion for catalogers and 

librarians, in OCLC FirstSearch (for subscribers of OCLC FirstSearch), and in 

WorldCat, the free web portal, for the general public. Since WorldCat the free web 

portal was launched in January 1998, it is my opinion that after the MARC record 

was entered into the WorldCat database on March 21, 2005, the general public would 

have been able to discover the record for 2nd Workshop on Middleware for Grid 

Computing and use it to access the Cai article. Users would have been able to search 

for this work by the title, conference name, ISBNs, and Library of Congress subject 

headings (see the WorldCat record at https://search.worldcat.org/title/58539596).   

68. The original MARC record created on March 21, 2005, by the library 

of the Hong Kong University of Science and Technology was used by more than 

https://www.oclc.org/en/contacts/libraries.html
https://search.worldcat.org/title/58539596
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250 libraries for copy cataloging later. In March 2013 a new cataloging standard, 

Resource Description and Access (RDA), was implemented by the Library of 

Congress, the British Library, and many major libraries (see 

https://www.librarianshipstudies.com/2017/07/resource-description-and-access-

rda.html), and many OCLC records were subsequently upgraded or replaced. The 

current bibliographic and MARC records for the 2nd Workshop on Middleware for 

Grid Computing at the library of the Hong Kong University of Science and 

Technology show the March 2005 record was replaced by a MARC record created 

in 2016.  

69. As evidence of this record replacement, I have included the 2016 

records in Appendix 0002B. The bibliographic record on page 5 show the title, 

publisher, publication year, physical description, corporate and personal authors, 

other titles, ISBN and language of this work. These details are the same as the details 

in the OCLC FirstSearch record created and entered into the WorldCat database on 

March 21, 2005. The “Other Title” field shows “MGC ’04 Proceedings of the 2nd 

Workshop on Middleware for Grid Computing” and “Proceedings of the 2nd 

Workshop on Middleware for Grid Computing” are included in the record to help 

users discover 2nd Workshop on Middleware for Grid Computing. The MARC 

record (page 7) shows the record was created on “160829” (i.e., August 29, 2016), 

and the “s2004” code following the record creation date shows this publication has 
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a single publication year of 2004. Subfield “a” of Field 040 shows PQKB (ProQuest 

KB) created the new record. I have reviewed the records of several libraries listed as 

holding libraries of this conference proceedings in the OCLC FirstSearch system and 

found that in 2024 these libraries also display the 2016 record for 2nd Workshop on 

Middleware for Grid Computing. The replacement of the March 2005 MARC record 

by a 2016 MARC record does not change the fact that in March 2005 a MARC 

record for 2nd Workshop on Middleware for Grid Computing was created and 

entered into the WorldCat database, making the record discoverable from that date 

on to users of OCLC FirstSearch, OCLC Connexion, and WorldCat, the free web 

portal.  

3. Internet Archive Records 

70. Appendix 0002B shows that Cai appears in 2nd Workshop on 

Middleware for Grid Computing, which is also known as MGC ’04 Proceedings of 

the 2nd Workshop on Middleware for Grid Computing, and  Proceedings of the 2nd 

Workshop on Middleware for Grid Computing. The OCLC FirstSearch record and 

the Connexion record also show this publication is part of the ACM International 

Conference Proceeding Series. I have obtained a library record for Cai from the 

online catalog of the Catholic University of America, a webpage of the ACM 

International Conference Proceedings Series, and Internet Archive records to show 

that by April 30, 2006, interested users would have been able to discover MGC ’04 
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Proceedings containing Cai on the ACM Digital Library. I personally located, 

identified, and obtained these records. They are the type of record experts in my field 

would reasonably rely upon when forming their opinions. These records are 

presented as Appendix 0002C in this declaration.  

71. Pages 1 to 3 of Appendix 0002C are the library record for Cai that 

shows this article is available online in the Proceedings of the 2nd Workshop on 

Middleware for Grid Computing, which is vol. 76 of the ACM International 

Conference Proceeding Series, and the full text is available at the “ACM Digital 

Library Complete” system. Pages 4 to 12 are the webpage of International 

Conference Proceeding Series (ICPS) of the ACM that I obtained from 

http://www.acm.org/pubs/icp_series.html. Page 4 explains that this series was 

established in 2002 to provide “a mechanism to publish the contents of conferences, 

technical symposia and workshops in the ACM Digital Library” to increase “their 

visibility among the international computing community.” This webpage lists 

proceedings in ICPS and page 9 of Appendix 0002C shows “MGC ’04: Proceedings 

of the 2nd Workshop on Middleware for Grid Computing” is part of the ICPS of the 

ACM.  

72. Page 14 is a screen capture of a Wayback Machine calendar that shows 

the webpage of “The ACM International Conference Proceedings Series” 

(http://www.acm.org/pubs/icp_series.html) was archived 20 times between May 30, 

http://www.acm.org/pubs/icp_series.html
http://www.acm.org/pubs/icp_series.html
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2002 and July 9, 2008, and this particular copy was archived on May 30, 2002, and 

available at 

https://web.archive.org/web/20020530112256/http://www.acm.org/pubs/icp_series

.html.  Pages 15 and 16 are the PDF of this archived webpage that explains the goal 

of this series “is to enable conferences and workshops to cost effectively produce 

print proceedings for their attendees, while also providing maximum dissemination 

of the material through electronic channels, specifically, the ACM Digital Library.” 

Bullets 4 and 5 further explain that “ACM does not intend to carry any inventory or 

to sell hard copies” and that “ACM will put the full-text of the proceedings papers 

into the ACM Digital Library, under the heading of the ‘ACM International 

Conference Proceedings’”. The goal of the series is to ensure “the proceedings will 

be available to the widest possible audience of computing professionals.”   

73. Page 18 is a screen capture of a Wayback Machine that shows the 

“Browse the ACM Proceedings” webpage of the ACM Digital Library in the ACM 

Portal was archived 49 times between October 8, 2001 and April 22, 2021, and this 

particular copy was archived on April 30, 2006 and available at 

https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm

?linked=1&part=series&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=80

9737. Pages 19 to 23 are the webpage saved in PDF. This archived webpage shows 

that “AICPS: ACM International Conference Proceeding Series” was available to 

https://web.archive.org/web/20020530112256/http://www.acm.org/pubs/icp_series.html
https://web.archive.org/web/20020530112256/http://www.acm.org/pubs/icp_series.html
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
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users by April 30, 2006.  

74. Records in Appendix 0002C inform my opinion that Cai appears in the 

Proceedings of the 2nd Workshop on Middleware for Grid Computing, which is part 

of the ACM International Conference Proceeding Series (AICPS), and that AICPS 

was established in 2002 to increase the visibility, dissemination, and online 

availability (through the ACM Digital Library) of the contents of international 

conferences, technical symposia and workshops. Internet Archive records show 

AICPS was discoverable as early as May 30, 2002, and no later than April 30, 2006. 

It is therefore my conclusion that interested users would have been able to access 

Cai in the ACM Digital Library by April 30, 2006. By at least April 30, 2006, users 

at institutions with a subscription to the ACM Digital Library would have been able 

to discover and access Cai freely. Since the ACM Digital Library is available to the 

general public for searching, users without an institutional subscription would still 

have been able to discover the ACM metadata record for Cai, then use it to purchase 

a copy of this article from ACM. 

4. Usage Record 

75. Actual usage of a publication is reflected by other publications that 

make reference to it.  Citation history on Google Scholar shows Cai has been cited 

15 times, including eight times between 2005 and 2008. Excluding citations to Cai 

by the co-authors of Cai, I have found that the earliest citation to Cai is a dissertation 
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completed in November 2005: Hay, B. (2005, November). Idact transformation 

manager (Doctoral dissertation, Montana State University).  URL = 

https://www.cs.montana.edu/techreports/2005/Hay.pdf.        

C. Summary of My Opinion on Cai    

76. Cai is an online article available at the ACM Digital Library. I have 

found the ACM copy of Cai (Ex. 0002) authentic because it is provided by the 

publisher and the article itself contains no signs that raise suspicion about its 

authenticity. The ACM metadata record for Cai and MGC ’04 Proceedings of the 

2nd Workshop on Middleware for Grid Computing show that these works were 

published in October 2004 (Appendix 0002A), and users would have been able to 

discover them by authors, title, and subject terms and categories. Library records 

from OCLC FirstSearch, OCLC Connexion, and the Hong Kong University of 

Science and Technology (Appendix 0002B) show the conference proceedings 

containing Cai was cataloged and the MARC record was entered into the WorldCat 

database on March 21, 2005, making the proceedings (and Cai contained therein) 

discoverable and accessible from that date on at three OCLC systems. Because of 

changes in cataloging standard in March 2013, the 2005 MARC record was later 

replaced by a record created in 2016. The replacement, however, does not change 

the fact that the conference proceedings became discoverable in March 2005 to users 

of OCLC FirstSearch, OCLC Connexion, and the free web portal, WorldCat.org. 

https://www.cs.montana.edu/techreports/2005/Hay.pdf
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Library record of Cai, webpage of the ACM International Conference Proceedings 

Series (AICPS), and Internet Archive records of AICPS show that Cai appears in a 

conference proceedings that is part of AICPS, and by April 30, 2006, users would 

have been able to discover Cai through AICPS (Appendix 0002C). Users at 

institutions with a subscription to the ACM Digital Library would have been able to 

access Cai for free, and users whose institutions did not have such a subscription 

would have been able to use the metadata record for Cai to purchase the article from 

the ACM Digital Library. Citation records show the earliest citation to Cai appeared 

in November 2005, further supporting my opinion that Cai would have been publicly 

accessible at the ACM Digital Library as early as October 2004, and no later than 

April 30, 2006.     

IV. Authenticity and Public Availability of Welzl (Exhibit 0003) 

A. Authentication 

77. Ex. 0003 is a true and correct copy of portions of  Network Congestion 

Control: Managing Internet Traffic, (“Welzl”), by Michael Welzl, published by 

John Wiley & Sons in 2005, that I obtained from the Library of Congress. When I 

began researching this work, I searched WorldCat for records and a record at 

https://search.worldcat.org/title/60512784 identified the Library of Congress as one 

of the holding libraries. After verifying the holdings information in the online 

catalog of the Library of Congress, I requested a scan copy of Welzl from the Library 

https://search.worldcat.org/title/60512784
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of Congress through a document vendor. This library copy is presented as Ex. 0003 

in this declaration.  

78. Ex. 0003 is a true and correct copy of a portion of Welzl obtained from 

the Library of Congress. Page 1 shows the front cover, spine, and back cover of this 

book. The front cover shows the title, subtitle, author, publisher, and series to which 

this work belongs. It also shows a call number label of “TK 5105.875.I57 W454 

2005 Copy 1.” The back cover shows “0-470-02528-X” as the book’s ISBN 

(International Standard Book Number” and indicates the companion website to this 

book is at www.welzl.at/congestion. Page 3 is the title page that shows the same title 

and author information as the front cover, and the full name of the publisher. Page 4 

is the copyright page that shows a “2005” copyright date and shows a block of 

Library of Congress Cataloging-in-Publication (CIP) Data that shows 

“2005015429” as the Library of Congress control number of this record. This page 

also shows that a British Library Cataloguing in Publication Data is available. Both 

CIP records show the 13-digit and 10-digit ISBNs of Welzl. Pages 5 to 8 are the table 

of contents that shows Welzl includes six chapters, three appendices, a list of 

abbreviation, a bibliography and an index. Page 9 (internal page xviii) is the last 

page of the front matter and it shows information on a list of figures. Pages 10 to 14 

are internal pages 15, 37, 128, 164, and 165. Page 15 (internal page 263) is the last 

page of the index.  

http://www.welzl.at/congestion
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79. My research on Welzl discovered the publisher’s webpage for this book 

at https://onlinelibrary.wiley.com/doi/book/10.1002/047002531X from the Wiley 

Online Library that offers free access to its front matter. The publisher webpage and 

the front matter 

(https://onlinelibrary.wiley.com/doi/epdf/10.1002/047002531X.fmatter) are 

presented as Appendix 0003A in this declaration. Pages 1 to 3 are the publisher’s 

webpage that shows Welzl was first published on “28 July 2005” and has a “2005” 

copyright date with John Wiley & Sons, Ltd. as the copyright holder. The webpage 

shows the print ISBN, online ISBN, and DOI (digital object identifier) of Welzl and 

also shows users can freely access the front matter, appendices, bibliography, and 

index of this book. Pages 5 to 17 are the front matter. 

80. I have closely compared the front matter from the publisher (Appendix 

0003A) with the Library of Congress copy (Ex. 0003), and found that the front 

matter pages in the library copy are the same as their corresponding pages in the 

publisher copy.             

81. My research on Welzl also found a scan copy of this book on the Internet 

at 

http://pws.npru.ac.th/sartthong/data/files/Traffic__Wiley_Series_on_Communicati

ons_Networking.pdf. I have closely compared the Library of Congress copy (Ex. 

0003) with this online copy and found all the pages in Ex. 0003 to be the same as 

https://onlinelibrary.wiley.com/doi/book/10.1002/047002531X
https://onlinelibrary.wiley.com/doi/epdf/10.1002/047002531X.fmatter
http://pws.npru.ac.th/sartthong/data/files/Traffic__Wiley_Series_on_Communications_Networking.pdf
http://pws.npru.ac.th/sartthong/data/files/Traffic__Wiley_Series_on_Communications_Networking.pdf
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their corresponding pages in the online copy.  

82. Ex. 0003 is in a condition that creates no suspicion about its 

authenticity. Specifically, the pages in Ex. 0003 are the same as their corresponding 

pages in the front matter of Welzl offered by the publisher and the same as their 

corresponding pages in the online copy of this book. The text on each page appears 

to flow seamlessly, and there are no visible alterations to the document. In addition, 

Ex. 0003 is in the custody of a national library. It is therefore my opinion that Ex. 

0003 is from a published book that is authentic and publicly available.           

B. Public Availability 

   1. Library of Congress Records  

83. Appendix 0003B is a true and correct copy of the bibliographic and 

MARC records for Welzl that I obtained from the online catalog of the Library of 

Congress. I personally located, identified, and obtained these records. They are the 

type of record experts in my field would reasonably rely upon when forming their 

opinions.   

84. Pages 1 and 2 of the Library of Congress records for Welzl 

(https://lccn.loc.gov/2005015429) show the author, title, publisher, and copyright 

date of this work. The physical description field shows the book’s front matter ends 

on page xviii, the last numbered page of the book is page 263, and the book contains 

illustrations. The records also show the book has two ISBNs, and its LCCN (Library 

https://lccn.loc.gov/2005015429


 

 50 

of Congress Control Number) is “2005015429.” These bibliographic details match 

the information presented in Ex. 0003, confirming this record represents Welzl. The 

“Item Available” area shows the book’s call number is “TK5105.875.I57 W545 

2005” and the copy can  be requested at the “Jefferson or Adams Building Reading 

Rooms.” The status of this copy is  “Not Charged” (meaning available for user 

request). 

85.  Page 3 and 4 are the MARC record that shows the date of record 

creation and revision. The first six digits of Field 008 show the MARC record was 

created on “050527” (i.e., May 27, 2005). Field 955 records local cataloging 

activities, and the first date of “2005-05-27” indicates the MARC record was created 

on that date; a later note showing “2005-10-25 1 copy rec’d., to CIP ver.” indicates 

a physical copy was received and sent to the Cataloging in Publication Program for 

record verification on October 25, 2005; and the final note of “2005-10-27 z-

processor to BCCD” indicates the physical copy was sent to the Binding and 

Collection Care Division on October 27, 2005. Subfield “a” of Field 040 shows 

“DLC” created the original record. According to the Directory of OCLC Members, 

(https://www.oclc.org/en/contacts/libraries.html),  “DLC” is the OCLC library 

symbol for the Library of Congress. Fields 008, 955 and 040 inform my opinion that 

the Library of Congress created a Cataloging-in-Publication MARC record for Welzl 

on May 27, 2005, before the book was published. This CIP record made Welzl 
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discoverable in the online catalog of the Library of Congress from that date on. After 

the book was published, a copy was sent to the CIP Division for record verification 

on October 25, 2005. After that step was completed, the physical copy was sent to 

the processing unit on October 27, 2005.     

86. Field 010 of the MARC record (Appendix 0003B) shows the Library 

of Congress Control Number assigned to Welzl and Fields 020 shows the book’s 

ISBNs. Field 100 records the author’s name, Field 245 shows the title, subtitle and 

author statement, Field 260 shows the publisher’s offices in England and New 

Jersey, and a copyright date (“c2005”) for the work, Field 300 shows the physical 

description, and Field 504 shows a note about references and index.     

87.  Subjects are represented in Field 050 by a Library of Congress 

Classification (LCC) number of “TK5105.875.I57” that represents “Internet” and in 

Field 082 by a Dewey Decimal Classification (DDC) number of “004.67/8” that 

represents “Wide-area networks, including Internet; World Wide Web.” Subjects are 

also represented in Fields 650 by two Library of Congress subject headings 

“Internet” and “Telecommunication |x Traffic |x Management” (“|x” indicates a 

topical subdivision). These subject representations support users to conduct subject 

searches to discover this book.  

88. This MARC record (Appendix 0003B) shows that Welzl was published 

with a 2005 copyright date and became discoverable on May 27, 2005, at the Library 
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of Congress when the Cataloging-in-Publication record was created. Users would 

have been able to conduct subject searches by the LCC number, DDC number and 

the Library of Congress subject headings in the MARC record to discover this book. 

They would also have been able to search for this book by the LCCN, ISBNs, author 

and title.   

89. Field 955 of the MARC record (Appendix 0003B) shows the physical 

copy was sent to processing on October 27, 2005. A customary library practice is to 

process a newly cataloged book promptly to make it publicly accessible. In most 

academic libraries, and the processing of such a book takes no more than a week 

after the cataloging work is completed. Based on my experience with the Library of 

Congress collection, it can take one to three months for a newly cataloged book to 

become publicly accessible. The Library of Congress MARC record informs my 

opinion that Welzl became discoverable in the online catalog of the Library of 

Congress on May 27, 2005, when the CIP record was created. The physical copy 

was sent to processing on October 27, 2005, so the physical copy, a processing, 

would have become publicly accessible between November 27, 2005, and January 

27, 2006.  

   2.  Texas A&M University Records 

90. As further evidence of the public availability of Welzl, I obtained 

records from the Texas A&M University Library. Appendix 0003C is a true and 
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correct copy of the bibliographic and MARC records for Welzl that I obtained from 

the online catalog of this university. I personally located, identified, and obtained 

these records. They are the type of record experts in my field would reasonably rely 

upon when forming their opinions.  

91.  The first six digits of Field 008 shows the MARC record was created 

on “050527” (i.e., May 27, 2005), and subfield “a” of Field 040 shows the record 

was first created by “DLC” (i.e., Library of Congress). Subfield “d” of Field 040 

shows “TXA” modified the original DLC later. Field 948 shows the Texas A&M 

University Library cataloged Welzl on “2005/11/4” (i.e., November 4, 2005). Data 

from Fields 008, 040, and 948 inform my opinion that the Texas A&M University 

Library used the Library of Congress MARC record to create a copy cataloging 

record for Welzl and completed their record on November 4, 2005, making Welzl 

discoverable in their online catalog from that date on. A customary library practice 

is to process a newly cataloged book promptly for public access, usually within a 

week after the cataloging work is completed. It is therefore my opinion that the 

physical copy of Welzl, after processing, would have become publicly available at 

this library by November 11, 2005.  

92. Since the MARC record of the Texas A&M University Library 

(Appendix 0003C) is based on the Library of Congress MARC record (Appendix 

0003B), these two records have many data in common, including the Library of 
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Congress control number in Field 010, the 10-digit ISBN in Field 020, author in 

Field 100, title in Field 245, publisher information in Field 260 and Field 264, 

physical description in Field 300, a note on bibliographical references and index in 

Field 504, classification numbers in Field 050 and Field 082, and subject headings 

in Fields 650. The MARC record of the Texas A&M University Library has made 

Welzl discoverable since November 4, 2005, when the copy cataloging work was 

completed. Users would have been able to conduct subject searches by the LCC 

number, DDC number and the Library of Congress subject headings in the MARC 

record to discover this book. They would also have been able to search for this book 

by the LCCN, ISBN, author and title.   

   3.  Internet Archive Records 

93. To determine when Welzl became available for sale, I searched the 

Internet Archive for publisher records for this book. Appendix 0003D is a true and 

correct copy of the publisher’s webpage for Welzl. I personally located, identified, 

and obtained this record. It is the type of record experts in my field would reasonably 

rely upon when forming their opinions. 

94. Page 1 is a screen capture of a Wayback Machine calendar that shows 

the publisher webpage for Welzl 

(http://www.wiley.com/WileyCDA/WileyTitle/productCd-047002528X.html) was 

archived 26 times between “27 Apr 2005” and “13 Dec 2017” and this particular 
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copy was archived on “NOV 15 2005” and is available at 

https://web.archive.org/web/20051115025024/http://www.wiley.com/WileyCDA/

WileyTitle/productCd-047002528X.html. This screen capture shows the title, author 

and ISBN of Welzl, and indicates it was published in “September 2005” and costs 

“US $120.00” Pages 2 and 3 are the PDF of the archived webpage that shows a 

description of Welzl, a link to the table of contents, and a link to author information. 

The book description is identical to the information on the back cover of the Library 

of Congress copy of Welzl (Ex. 0003).  

95. Internet Archive is a digital library that archives scholarly materials, 

cultural artifacts, and other web resources on the Internet and provides the public 

with free access to its collections. I have used the Internet Archive in the past and 

am familiar with their practice of assigning an extended URL to an archived resource 

in the format of  http://www.archive.org/web/[Year in yyyy][Month in mm][Day in 

dd][Time code in hh:mm:ss]/[Archived URL] to show the point of time the archived 

file was captured. Because Internet Archive usually does not archive web resources 

the moment they appear on the Internet, and a web resource must be available first 

before it can be archived, the archive date of a file captured by the Internet Archive 

means that the archived file was available before, and definitely no later than, the 

archive date. Appendix 0003D shows the publisher webpage for Welzl was archived 

on “20051115025024” (i.e., November 15, 2005, at 2 a.m., 50 minutes, 24 seconds). 

https://web.archive.org/web/20051115025024/http://www.wiley.com/WileyCDA/WileyTitle/productCd-047002528X.html
https://web.archive.org/web/20051115025024/http://www.wiley.com/WileyCDA/WileyTitle/productCd-047002528X.html
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This archive date means the webpage would have been publicly discoverable on the 

Internet no later than November 15, 2005, and users would have been able to follow 

the links on the webpage to purchase a copy of Welzl.  

96. Ex. 0003 shows the book has a companion website, so I searched 

Internet Archive for records of this website to determine when it became publicly 

accessible. Appendix 0003E is a true and correct copy of the companion website 

that I obtained from Internet Archive. I personally located, identified, and obtained 

this record. This is the type of record experts in my field would reasonably rely upon 

when forming their opinions. 

97. Page 1 is a screen capture of a Wayback Machine calendar that shows 

the companion website to Network Congestion Control: Managing Internet Traffic 

(http://www.welzl.at/congestion/index.html) was archived twice between “24 Dec 

2005” and “6 Jan 2006” and this particular copy was archived on “DEC 24 2005” 

and is available at 

https://web.archive.org/web/20051224175649/http://www.welzl.at/congestion/inde

x.html. Pages 2 to 4 are the PDF of this website, and page 2 instructs users to “visit 

the Wiley or Amazon pages for details about the book itself.” The end of the website 

on page 4 shows this website was last updated on “25. July 2005.”  

98. Appendix 0003E shows the webpage accompanying the Welzl book 

was first archived on “20051224175649” (i.e., December 24, 2005, at 5 p.m., 56 

http://www.welzl.at/congestion/index.html
https://web.archive.org/web/20051224175649/http://www.welzl.at/congestion/index.html
https://web.archive.org/web/20051224175649/http://www.welzl.at/congestion/index.html
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minutes, 49 seconds), and the website was last updated on July 25, 2005. These dates 

indicate that the website would have been discoverable by July 25, 2005, when the 

website was last updated, and definitely no later than December 24, 2005, when the 

website was first archived by Internet Archive. It is therefore my opinion that this 

companion website to Welzl that contains information for users to visit the 

publisher’s website and Amazon to learn more about Welzl was definitely publicly 

accessible on the Internet no later than December 24, 2005. 

4.  Usage Record 

99. Actual usage of a publication is reflected by other publications that 

make reference to it.  I used Google Scholar to review citations to Welzl and compile 

a list of early citations to demonstrate usage. Appendix 0003F presents six citations 

to Welzl published in 2006 and 2007, and the earliest citation appeared in December 

2006.  

C. Summary of My Opinion on Welzl 

100. My analysis of the copy of Welzl from the Library of Congress (Ex. 

0003), the front matter from the publisher (Appendix 0003A), and an online copy 

of Welzl informs my opinion that the content of Ex. 0003 is authentic and is from a 

published book that is publicly accessible. The Library of Congress MARC record 

(Appendix 0003B) shows a CIP record was created on May 27, 2005, the CIP record 

was verified in October 2005, and the physical copy was sent to processing on 
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October 27, 2005. It is therefore my opinion that Welzl was discoverable at the online 

catalog of the Library of Congress from May 27, 2005 on, and the physical copy, 

after processing, would have become publicly accessible by November 3, 2005. The 

MARC record from the Texas A&M University Library (Appendix 0003C) shows 

the library completed on November 4, 2005, their copy cataloging record that was 

based on the Library of Congress MARC record. Appendix 0003C made Welzl 

discoverable in their online catalog from November 4, 2005 on, and the physical 

copy, after processing, would have become publicly accessible by November 11, 

2005. The publisher’s webpage for Welzl archived on November 15, 2005 

(Appendix 0003D), made Welzl discoverable on the Internet by that date. The 

companion website to Welzl archived on December 24, 2005 (Appendix 0003E) 

shows users would have been directed to the publisher’s website for Welzl and 

Amazon to know the details of Welzl and purchase the book if interested. Based on 

my review and analysis of these documents and records, it is my opinion that Welzl 

was discoverable on the Internet by November 15, 2005, and the book was cataloged 

and became publicly accessible by November 11, 2005, at the Texas A&M 

University Library, and also became publicly accessible by January 27, 2006, at the 

Library of Congress. Citation records show early usage of Welzl took place in 2006 

and 2007.  
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ABSTRACT
IQ-Services are application-specific, resource-aware code mod-
ules executed by data transport middleware. They con-
stitute a ’thin’ layer between application components and
the underlying computational and communication resources
that implements the data manipulations necessary to per-
mit wide-area collaborations to proceed smoothly, despite
dynamic resource variations. IQ-Services interact with the
application and resource layers via dynamic performance at-
tributes, and end-to-end implementations of such attributes
also permit clients to interact with data providers. The
joint middleware/resource and provider/consumer interac-
tions implemented with performance attributes may be used
to realize effective methods for managing the data flows in
the large-data, distributed Grid applications targeted by our
research. Experimental results in this paper demonstrate
substantial performance improvements attained by coordi-
nating network-level with service-level adaptations of the
data being transported and by permitting end users to dy-
namically deploy and use application-specific services for
manipulating data in ways suitable for their current needs.

Categories and Subject Descriptors
C.2.2 [Computer-Communication Networks]: Network
Protocols—applications, protocol architecture;
C.2.3 [Computer-Communication Networks]: Network
Operations—N etwork m onitoring; C.2.5 [ Computer-
Communication Networks]: Local and Wide-Area Net-
works—high-speed, Internet; C.3 [Special-Purpose and
Application-Based Systems]: Real-time and embedded
systems

General Terms
design, measurement, performance

Keywords
middleware, network-aware, coordinated adaptation, adap-
tive transport, wide-area collaboration, large-data transfer,
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distributed Grid application

1. INTRODUCTION
Distributed applications that ‘stress’ wide area networks

include telepresence, remote collaboration and visualization,
remote instrument access and control, and real-time mon-
itoring and surveillance. Problems arise both from their
large data volumes and from their interactive nature, the
latter requiring data to be transferred with low latency and
high predictability. Factors contributing to these problems
include the heterogeneity and dynamics of underlying net-
works, the lack of support for QoS at the network level, and
TCP’s end-to-end congestion control that results in bursty
network traffic coupled with the delivery of unstable QoS
over time [19]. In addition, it is difficult to measure avail-
able network bandwidth, especially when collaborators or
remote users must utilize shared substrates like the Inter-
net.

Our research is developing middleware-based methods of
providing to interactive wide area applications the data they
need at acceptable levels of quality. The idea of the IQ -
Services resource-aware m iddleware is to have middleware
execute application-defined services for data filtering, trans-
formation, and scheduling, and to continuously adjust such
services’ behaviors in accordance with current resource avail-
ability and client needs. A key, new aspect of IQ-Services is
that they can be installed at runtime, initiated by applica-
tions, and used whenever or wherever appropriate. This pa-
per’s specific focus is on network behavior, which is captured
with dynamic bandwidth measurement [15, 14] techniques.
An example is a new IQ-Service, a data downsampling filter
installed by a visualization client, which uses cutting planes
in order to reduce the amount of data being transmitted to
maintain acceptable data rates despite variations in avail-
able network bandwidth [13]. As a result and in contrast
to adaptive applications or application-specific adaptation
frameworks like those developed for multimedia systems, IQ-
Services are useful for a wide range of applications and tech-
niques. Other examples of in-stream data filtering explored
in our own past work include data reordering, prioritization,
and downsampling [12], the use of application-specific [21] or
general [20] methods for data compression, and data trans-
formations that implement tradeoffs in the amounts of pro-
cessing vs. data volumes in the overlay networks middleware

1This work is supported in part by the NSF ANIR program and by
the DOE MICS High Performance Networks program.
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uses for service execution [4].
IQ-Services target high performance applications, and their

attainment of high performance is in part because we sepa-
rate the IQ-Service middleware layer from other functional-
ity required for dynamic adaptation, such as online perfor-
mance monitoring. Instead, IQ-Services use dynamic perfor-
m ance attributesto ‘link’ the services being adapted with the
monitoring and decision-making facilities that drive adapta-
tion processes. In our implementation of IQ-Services with
the IQ-ECho middleware [10], for instance, monitoring is
performed by the underlying communication protocol. This
protocol, termed IQ-RUDP [12], is a reliable UDP(RUDP)-
based protocol that implements instrumentation less general
than but akin to the instrumented Linux protocol stacks
developed in the Web100 project [14]. The composite func-
tionality IQ-Services and IQ-RUDP extends that of MIT’s
communication congestion manager [3], in that IQ-Services
and IQ-RUDP do not limit service adaptations to the ap-
plication level. Specifically, additional protocol-level adap-
tations use application-provided performance attributes like
desired loss tolerance or even per message attributes like
‘priority markups’, thereby enabling fine-grain, rapid reac-
tions to changes in network state. Finally, performance at-
tributes have other interesting uses, including (1) to carry
information relevant to network communications, (2) to cap-
ture system-level information (e.g., provided by the DProc
OS-level mechanisms described in [2]), and (3) to indicate
client-level service desires, as demonstrated in this paper
with a client that specifies currently desired cutting plane
positions for high end remote data visualization.

This paper’s contributions include (1) experimental vali-
dations of our own earlier simulation- and emulation-based
results [12], in which we had shown that coordinated appli-
cation/middleware-, and network-level adaptations can out-
perform application-only adaptation methods; (2) an overview
of the middleware architecture that enables network-aware
service adaptation; and (3) Using this architecture to creat
and evaluate a network-aware version of GridFTP, termed
IQ -G ridFTP . IQ-GridFTP dynamically adjusts file contents
during transfer (via user-supplied data manipulation ser-
vices) in order to maintain high transfer rates under varying
network conditions.

2. DATA-INTENSIVE, DISTRIBUTED APPLI-
CATIONS

There are multiple, ongoing, wide-area collaborations in
scientific computing, ranging from high profile efforts like
Ligo [11] and DOE’s Terascale Supernova Initiative (TSI)
[7] to adhoc collaborations between specific sets of researchers.
Collaboration tools like Access Grid [1] and grid portal ef-
forts are evidence of the importance of remote collaboration
to the broader CS and scientific communities.

Real-Time Collaboration: Our research uses an interactive
high performance application, termed SmartPointer [21], to
evaluate the utility of IQ-Services. This application per-
mits remote users to collaboratively view and manipulate
data produced by a molecular dynamics simulation [21].
Users can specialize data by dynamically deploying suit-
able middleware-level transformation and filtering services,
whose behaviors are adjusted at runtime in accordance with
available network resources.

Collaborative environments like these pose problems to
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developers both because of the heterogeneous platforms and
dynamic user behaviors, and because of inherent capabili-
ties expected by end users. One issue is the coordination of
data delivery to multiple collaborators, since collaboration
activities may be compromised if the information for one
collaborator consistently lags that of the others. The result-
ing soft real-time constraints on data delivery imply a need
for consistent frame rates (to insure data freshness), per-
haps in preference over always receiving data at the highest
levels of resolution. Another issue is fairness across multi-
ple connections, which is particularly important when large
data transfers share network links with remote control loops.
Sample loops in our application include those that control a
remote data filter and those that implement dynamic anno-
tations on clients’ displays.

Large-Data Transfers via IQ-GridFTP: IQ-GridFTP extends
the Globus GridFTP implementation [9] by realizing its goal
of partial file transfers, that is, to transfer both entire files
and also certain regions of files. The GridFTP standard rep-
resents this functionality with ERET (Extended Retrieve)
and ESTO (Extended Store) file access instructions, which
include an offset and size parameter to fetch relevant file
portions. In the future, we expect file manipulations and
transfers to be able to utilize the DFDL (Data Format De-
scription Language) currently under development. This lan-
guage will provide the high-level descriptions of file contents
needed for realizing finer grain content filtering, down to the
level of individual file data attributes.

Our intent is to utilize partial file transfers to limit net-
work usage from a server to specific clients, by deploying
customized filters at the server-resident data source. Fig-
ure 1 demonstrates such functionality by placing a client-
specific XML-based, SQL-like query with the server, which
then ensures that only relevant file portions and/or file at-
tribute data are transferred. This exploits the fact that data
sharing in scientific applications means transferring data on
the order of GigaBytes, from one location to another, even
when all the data attributes and rows might not be needed
or when certain attributes can be combined to reduce the
number of bytes being transferred per row [17].

3. IQ-SERVICES: SOFTWARE ARCHITEC-
TURE

IQ -Services are application-specific code modules associ-
ated with data transport middleware. Figure 3 shows a pro-
totypical real-time collaboration in which application-level
data is distributed to remote collaborators and is manipu-
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lated by computational components like data clustering or
data analysis [17]. The role of IQ-Services in this scenario is
illustrated by the additional data filters and selectors asso-
ciated as ‘handlers’ with the publish/subscribe event chan-
nels used for data distribution. As evident from the figure,
IQ-Services do not replace application-level computations
like data analysis or clustering. Instead, they form a ‘thin’,
efficient layer of application-provided functionality that is
placed ‘into’ middleware by applications, the purpose of
which is to allow middleware to manipulate data on its path
from providers to consumers and to do so in conjunction
with information about network behavior provided by com-
munication protocols. In the IQ-ECho publish/subscribe
infrastructure used in our implementation, this layer is com-
prised of dynamically created and deployed ‘event handlers’.

IQ-Services may be associated with clients, servers, or in-
termediate nodes, thereby forming an overlay network. Typ-
ical configurations of overlays used in interactive scientific
applications are described in [17, 6]. Overlays should be cre-
ated and changed during an application’s execution, due to
dynamic changes in end user behavior or when indicated by
substantial changes in network or machine resources. IQ-
ECho supports both the runtime creation of overlay nodes
and the installation of services on those nodes, using dy-
namic binary code generation techniques [10].

Perform ance attributes implement IQ-Service/monitoring
interactions, which in this paper, are focused on service/prot-
ocol information exchanges. Such attributes traverse multi-
ple layers of the protocol stack (1) to provide to the protocol
layer certain application-level information like packet prior-
ities or importance to communication protocols, and (2) to
provide network-level monitoring information like available
bandwidth or current packet loss to middleware-level ser-
vices. Attributes may also be used to implement end-to-end
performance-relevant interactions between data providers and
consumers. Examples include a client’s use of performance
attributes to set parameters in a server’s data filter, and a
server-side instruction of the middleware handler to upsam-
ple the data sent since additional network bandwidth is now
available. End-to-end and cross-layer interactions via per-
formance attributes are depicted by the solid, vertical arrow
in Figure 4.

Figure 4 also shows how IQ-ECho maps an application-
level message submitted to an event channel to a message
sent to the underlying protocol stack and communication
socket used by a specific source-sink pair: after event sub-
mission, the event is mapped to a lower-level facility called
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the ‘Communication Manager’, which then sends the event
to one of multiple communication protocols. This permits
IQ-ECho to run on top of multiple transport protocols, in-
cluding the standard TCP protocol and an instrumented
version of RUDP developed in our research, termed IQ-
RUDP. (see [12] for additional detail on this protocol). In
comparison, for TCP, network measurement capabilities are
directly associated with communication services, as depicted
in Figure 4 by the ‘measurement’ methods layered between
event management and the communication manager. By
placing such methods directly ‘into’ the communication stream,
measurements can be performed using the application’s na-
tive communications, rather than with additional packet
trains generated for such purposes.

For instrumented protocols like IQ-RUDP, the Dynamic
Adaptation Layer (DAL) shown in Figure 4 layer moder-
ates between protocol- and application-level semantics. The
DAL can also implement service-specific performance mod-
els. Model outputs exported via performance attributes
then ‘drive’ adaptation methods realized in the DAL, which
in turn drive the actual adaptations performed by IQ-Services.
Current methods implemented in our work include packet
reliability control and coordination across multiple, concur-
rent transport-level connections. Performance ‘models’ uti-
lized in our work employ (1) linear bandwidth regression
and (2) an end-to-end method for measuring available band-
width. Finally, the DAL can use additional threads to ex-
ecute adaptation methods and/or periodically run network
measurement tools like Pathload [15] or Netlets [18].

We have developed and deployed a variety of adaptation
methods in the DAL. They include (1) coordinated packet
Reliability control, which permits applications to define dif-
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ferent levels of packet reliability requirements, which are
then handled in a coordinated fashion by the combined ac-
tions of the IQ-Service/DAL/IQ-RUDP layers, (2) conges-
tion avoidance that uses application-level methods to control
the traffic volume imposed on the underlying network, and
(3) connection coordination implementing various schemes
for imposing traffic on different or multiple network connec-
tions used for data transmission. An example of (3) is a
collaboration-friendly ‘fairness’ scheme that improves syn-
chronization among collaborators, by reducing packet rates
for flows favored by the network.

4. EXPERIMENTAL EVALUATION
Experimental results demonstrate the ability of the IQ-

Services architecture and implementation to dynamically
manage traffic behavior in response to network resource avail-
ability:

• demonstrations that coordinated network- and middleware-
level adaptation can substantially improve the perfor-
mance of wide area applications;

• sample adaptations performed for interactive high per-
formance applications, focusing on online collabora-
tion via large data sets; and

• comparisons of results attained with different network
measurement methods.

Experimentation is performed across wide-area network links
and on the NetLab network emulation facility(an Emulab
site). Some measurements involve the use of IQ-ECho to
transport large-scale interactive data across a 10Gbps link
connecting Georgia Tech with machines located at Oak Ridge
National Laboratories. The goal is to demonstrate the fea-
sibility of wide-area collaborations like those required in
DOE’s Supernova Initiative, where multiple remote collabo-
rators seek access to output data produced at rates approx-
imating 1GB/sec for future large-scale simulation scenarios.

4.1 Coordinating the Transfer of Two IQ-RUDP
Connections

In this experiment, the DAL layer coordinates message
transmissions across two IQ-RUDP connections used by a
single application. The experiment emulates two remote
clients that receive the same visualization data stream. Since
these two clients are engaged in a real-time collaboration,
their desire is to receive and display the same data at the
same time. The goal of DAL-based coordination in that
case is to improve synchronization between the two clients,
thereby reducing buffering costs and increasing the ‘fresh-
ness’ of information received by each client.

The experiment uses two connections that share a bot-
tleneck link but have different RTTs and therefore, differ-
ent throughput. Based on the common TCP throughput
model1, the throughput of a TCP connection will be in-
versely proportional to its RTT. To better synchronize the
two connections, the DAL layer performs rate adjustment
based on the RTT information of each connection, made
available by the IQ-RUDP layer. Suppose the DAL performs
rate control for every G packets sent on the faster connec-
tion, and the RTTs of the two flows are RTT1 and RTT2,
respectively. If RTT1 < RTT2, the DAL simply adjusts the
rate of connection 1 by adding a delay of RTT2 − RTT1

to its packets. With this adjustment, the connections 1

1T = 1.22
RTT∗

√
b∗p

[16]
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and 2 then experience similar RTTs. For the results pre-
sented in Figure 5, the parameters without rate adjust-
ment are: RTT1 = 2.4ms, RTT2 = 6.6ms, and loss rate
p = 0.6% − 1.2%.

This experiment has two interesting outcomes. First, it
demonstrates the viability of application-level, network-aware
control over multiple connections. Second, it evaluates ‘gran-
ularity’ issues concerning such control. The purpose of the
latter is to better understand potential control limitations
due to application constraints like delays in control due to
threads scheduling or delays due to differences in the sizes
of application-level messages being sent. In Figure 5, the
X-value is the size of the data unit G over which a single
rate adjustment is effective. The left Y-value is the receiving
rate difference between the two receivers. The right Y-value
is the throughput degradation of the faster connection. The
cross-over point at packet sizes of about 20KBytes represents
a reasonable point, where the faster connection’s throughput
is degraded by about 10% and both connections experience
a rate difference of no more than 10%. It is also evident that
finer grain control achieves better synchronization.

There are multiple real-life scenarios in which this ‘co-
ordination’ solution is of interest. One is the co-existence
of control and data connections in distributed applications,
where a single, large data flow should not be able to unduly
delay control flows concerning such data. Another is the
co-existence of related flows, such as video and visualization
data streams in real-time collaboration.

4.2 Adaptive Downsampling in Congested Net-
works

In real-time collaboration, it may not be viable to further
reduce the rate at which data is provided to end users, since
that may violate timeliness guarantee or may cause differ-
ent end users to get ‘out of sync’ with respect to the data
they are jointly viewing. A solution is to deploy application-
level data filters as IQ-Services to downsample the actual
data being sent prior to submitting it to the network trans-
port. IQ-Services can regulate the traffic imposed on the
underlying network by ‘pacing’ application-level messages
to effectively reduce congestion and maintain better mes-
sage delivery rates. Furthermore, clients can deploy exactly
the filters they wish when and if they need them, and filters
can be controlled to deliver the best quality data permitted
by current network conditions. This is in stark contrast to
earlier work on multimedia data services that offered only a
few built-in, rigid data downsampling methods [8].

4
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Experimental results(Figure 6) demonstrate the necessity
and effectiveness of IQ-Services-level adaptation through dy-
namic data downsampling. Here, 250Mbps cross-traffic is in-
jected as a controlled perturbation into the link from isleroyale
at Georgia Tech to cruise at ORNL, with the bottleneck at
Georgia Tech’s edge router. When permitting the client to
characterize the priority of data, the client installs an IQ-
Service data filter at the server side when congestion occurs,
and henceforth receives only ‘essential’ (i.e., as defined by
the deployed filter) data at satisfactory speeds. The specific
data downsampler used in these experiments removes data
relating to visual objects that are not in the user’s imme-
diate field of view. That is, the client transfers the current
position and viewpoint of the user to the filter (i.e., using
attributes), at the server side these values are used to deter-
mine what data set the user is currently watching, and that
information is then used to transfer appropriately downsam-
pled data to the client. The result is a consequent reduc-
tion in the network bandwidth used for data transmission,
thereby speeding up data transmission.

This experiment demonstrates the utility of network-initiated
data downsampling for maintaining high data rates for lim-
ited network bandwidths. By giving end users the ability to
define their own IQ-Services for implementing data down-
sampling, similar methods can be applied to other appli-
cations, as shown by our past work on real-time and mul-
timedia applications, with services that implement general
rather than application-specific compression methods [20],
and by the next sections results attained with GridFTP.

4.3 Experimental Results with IQ-GridFTP
Our implementations of IQ-GridFTP replaces the trans-

port layer of GridFTP with IQ-ECho, thereby making it
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easy for end users to deploy desired IQ-Services ‘into’ FTP
transfers. Such filters may be deployed statically, or via dy-
namic linking methods, or written with E-Code, a highly
portable subset of C, which is dynamically executed at the
source. XML is used to represent the structure of data con-
tained in the files transported by IQ-GridFTP. Specifically,
whenever a client needs to do a partial retrieve on a struc-
tured file, say weather.dat, a format description file, say
weather.dat.xml (we assume that such a file exists for large
structured files), is first fetched from the source. Next, the
requesting client creates an IQ-ECho structured data chan-
nel using the information from the xml file, and then gen-
erates E-Code for the filter using the information supplied.
Using IQ-ECho’s facilities for dynamic deployment, the IQ-
Service that realizes this filter can dynamically: (1) select
the specific file attributes that need to be transferred, (2)
select the rows required, and (3) perform data reduction
operation like averaging, etc., at the data source, thereby
reducing the data volumes transmitted.

We compare the performance of the IQ-GridFTP with ba-
sic GridFTP in several ways. First, experiments reported in
[5], compare the two implementations’ effective throughput
with and without cross traffic; they demonstrate that IQ-
GridFTP achieves throughput similar to that of GridFTP.
Second and more interestingly, Figure 7 demonstrates the
advantage of utilizing IQ-Services in conjunction with GridFTP.
Here, a large number of data files are transferred from an
FTP server to a client. In IQ-GridFTP, when the client
finds the frame rate to be lower than desired, it creates a
data downsampling filter (an image resolution reduction fil-
ter when data is being visualized) and deploys it on the
server, then uses the filter to reduce data volume, when nec-
essary.

Figure 8 compares the performance of GridFTP and IQ-
GridFTP with dynamic cross-traffic derived from an ac-
tual trace2. Cross-traffic is injected via UDP, thereby rea-
sonably emulating actual network behavior. The data the
server transfers to the client is climate data (the size of
each record/frame is 172.8K bytes). The client sends a fil-
ter to the server to specify whether it wants IQ-GridFTP
to adjust data precision when congestion is noticed and if
so, what percentage of the data will be adjusted. While
the frame rate targeted by the client is 30f/s, the acheived
frame rate(averaged over 5 experiments) is improved from
27.34f/s to 30.03f/s, where the normalized standard devia-
tion of frame rate is reduced from 0.11 to 0.04.

1Trace file BWY-1063337799-1 from NLANR trace reposi-
tory(pma.nlanr.net), collected at BWY site on Sept. 12th, 2003.
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Additional capabilities of IQ-GridFTP now under devel-
opment include per connection adaptations like dynamic
window size adjustments, as well as fairness improvements
or stream synchronization when multiple connections are
used for single, large file transfers. The latter is important
for storage systems (e.g., DPSS, HPSS) that utilize parallel
data transfers and data striping across multiple servers to
improve performance.

5. CONCLUSIONS AND FUTURE WORK
The software architecture of IQ-Services shown in Figure 4

offers developers the ability to insert application-specific,
lightweight services into data exchange middleware. In this
paper, such ‘IQ-Services’ dynamically adjust the data sent
from a distributed scientific collaboration’s data providers to
its data consumers [11, 7], to guarantee stable rates of data
delivery despite runtime variations in available network re-
sources. IQ-Services are also used to implement adaptive file
transfers via an IQ-version of GridFTP. We have also used
IQ-Services to create resource-aware communication services
that apply general compression methods to data being ex-
changed across wide area networks [20], and we are currently
using them to create adaptive remote graphical displays, for
the high end 3D visual depictions required by applications
like molecular dynamics. Finally, the IQ-Services software
architecture has been shown useful for other communica-
tion paradigms, such as the M-by-N data exchanges used in
remote storage, monitoring, or visualization systems.

The performance improvements attained by use of IQ-
Services can be substantial, including up to 25% improve-
ments in message delivery rates when information sources
‘pace’ the data offered in conjunction with available network
bandwidth, and almost threefold improvements in message
rates when a client-specific data downsampling service is
used to control the amounts of data sent from data server
to client.

Future work will compare service-level adaptations that
utilize different network-level techniques for assessing cur-
rent network bandwidth [18, 15]. In addition, it will utilize
overlay networks to combine the lightweight data filtering
and downsampling methods used in this paper with heavier-
weight methods for data transformation and personalization
executed by additional machines interposed into the path
between data providers and consumers [4, 17], and/or to
utilize alternative or concurrent network and machine paths
from data providers to consumers.
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 Ingrid Hsieh-Yee 
Professor Emerita 

Dept. of Library and Information Science 
Catholic University of America 

Washington, D.C.  20064 
E-mail:  hsiehyee@cua.edu 

 
Education 
 
Ph.D. 1990. Library and Information Studies, University of Wisconsin-Madison 
 Minors: Sociology and Psychology 
 
M.A. 1984. Library and Information Studies, University of Wisconsin-Madison. 
 
M.A. 1983. Comparative Literature, University of Wisconsin-Madison. 
 
B.A.  1980. Foreign Languages and Literature, National Taiwan University. 
 
 
Work Experience 
 
Professor, School/Dept. of Library and Information Science, Catholic University of America, 

1990-2022 (Assistant Professor, 1990-1996; Associate Professor, 1997-2004; Professor 
2004-2022; Professor Emerita 2022) 

 
Co-Chair, Dept. of Library and Information Science, Catholic University of America, June 2015-

August 2016. 
 
Acting Dean, School of Library and Information Science, Catholic University of America, 

January 2010-June 2012. 
 
Cataloger, Dept. of Legislative Reference Library, Annapolis, Maryland, 1989-1990. 
 
Lecturer, School of Library and Information Studies, University of Wisconsin-Madison, 1988. 
 
Teaching Assistant, School of Library and Information Studies, University of Wisconsin-

Madison, 1986-1988. 
 
Cataloger, Health Sciences Library, University of Wisconsin-Madison, 1984-1986. 
 
 
Areas of Teaching and Research Interests 
 
Information Organization and Access; Metadata; Cataloging & Classification; Information 
Architecture; Information Retrieval; Digital Collections; Social Media; Scholarly 
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Communication; Information Behavior; Health Informatics; Human Computer Interaction; 
Usability Studies 
 
Grants & Honors 
 
Cultural Heritage Information Management Project. IMLS grant. Amount: $498,741. Period: 

Aug. 2012 to July 2015. Co-PI with Dr. Youngok Choi. 
 
D.C. Health Information Technology (HIT4):  Building Capacity & Providing Access in Our 

Nation’s Capital. Dept. of Labor H2B Training Grant. Grant amount: $4,175,500. Grant 
period: Nov. 2011 to Dec. 2015. Partner with the Metropolitan School of Professional 
Studies of the Catholic University of America, Children’s National Medical Center, D.C. 
Department of Employment Services, Holy Cross Hospital, Howard University, Center 
for Urban Progress, Providence Hospital, and Sibley Memorial Hospital. 

 
Capital Health Careers Project. Department of Labor Healthcare Sector and Other High Growth 

and Emerging Industries Grant. Grant amount: $4,953,999. Grant period: March 2010 – 
February 2013. Awarded to a group of healthcare organizations and educational 
institutions in Washington, D.C. Providence Health Foundation of Providence Hospital 
(Lead institution). Part of the grant supported the development of a Master’s degree 
program in Information Technology with a concentration in Health Information 
Technology offered by the School of Library and Information Science.  

 
The Washington D.C. School Librarians Project. IMLS grant. Grant amount: $412,660. Grant 

period: Aug. 2007 – June 2011. The School partnered with the District of Columbia 
Public Schools (DCPS) and the District of Columbia Library Association to educate and 
mentor school media specialists for the DCPS system. PI, Jan. 2010 to June 2011.  

 
SIG Member of the Year, American Society for Information Science and Technology (2009). 
 
Most Outstanding Paper of OCLC Systems & Services (2001). 
 
ALISE Research Grant (2001). 
 
Most Outstanding Paper of OCLC Systems & Services (2000).  
 
Research Grant from ERIC (1999-2000). 
 
Best Research Paper Award; Association for Library and Information Science Education (1998).  
 
Research Grants, Catholic University of America. 1991, 1992, 1993, 1996, 1998, 1999, 2004, 

2005, 2006, 2007, 2013-14.  
 
Cooperative Faculty Research Grant, Consortium of Universities in the Washington 

Metropolitan Area (1993-1994).  
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Cooperative Research Grant, Council on Library Resources (1993-1994). 
 
Journal of the American Society for Information Science Best Paper Award (1993).   
 
ASIS/ISI Information Science Doctoral Dissertation Scholarship (1989). 
 
HEA Title IIB Fellowship (Dept. of Education) (1989) 
 
Chinese-American Librarians Association Scholarship (1987). 
 
Beta Phi Mu (1985). 
 
Vilas Fellowship, University of Wisconsin-Madison. 1984 
 
 
Publications 
 
Hsieh-Yee, I. (2021). Can We Trust Social Media? Internet Reference Services Quarterly, 1-15. 

Published online: 28 July, 2021. 10.1080/10875301.2021.1947433.   
 
Bailey, T., & Hsieh-Yee, I. (2020). Combating the Sharing of False Information: History, 

Framework & Literacy Strategies, Internet Reference Services Quarterly, 24 (1-2), 9-30.  
 
Choi, Y., and Hsieh-Yee, I. (2010). Finding Images in an OPAC: Analysis of User Queries, 

Subject Headings, and Description Notes. Canadian Journal of Information and Library 
Science, 34(3): 271 – 295. 

 
Hsieh-Yee, I. (2008). Educating Cataloging Professionals in a Changing Information 

Environment. Journal of Education for Library and Information Science, 46(2): 93-106. 
 
Vellucci, S. L., Hsieh-Yee, I., and Moen, W.E. (2007). The Metadata Education and Research 

Information Commons (MERIC): A Collaborative Teaching and Research Initiative. 
Education for Information, 25(3&4): 169-178. 

 
NISO Framework for Guidelines for Building Good Digital Collections. 3rd ed. Baltimore, MD: 

National Information Standards Organization, 2007. Also available online: 
http://www.niso.org/framework/framework3.pdf (NISO Working Group members: 
Priscilla Caplan (chair), Grace Agnew, Murtha Baca, Tony Gill, Carl Fleischhauer, Ingrid 
Hsieh-Yee, Jill Koelling, and Christie Stephenson.) 

 
Choi, Y., Hsieh-Yee, I., and Kules, B. (2007). Retrieval Effectiveness of TOC and LCSH.  

Proceedings of the Joint Conference on Digital Libraries, pp. 233-234. 
 
Vellucci, S., and Hsieh-Yee, I. (2007). They Didn’t Teach Me That in Library School! Building 
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a Digital Teaching Commons to Enhance Metadata Teaching, Learning and Research. 
Proceedings of the National Conference of the Association of College and Research 
Libraries, Baltimore, MD, pp. 26-31. 

 
Mitchell, Vanessa, and Ingrid Hsieh-Yee. (2007). Converting Ulrich’s Subject Headings to 

FAST Headings: A Feasibility Study. Cataloging & Classification Quarterly, 45(1): 59-
85.  

 
Hsieh-Yee, I., Tang, R., and Zhang, S. (2007). User Perceptions of a Federated Search System. 

IEEE Technical Committee on Digital Libraries Bulletin, Summer 3(2) (URL = 
http://www.ieee-tcdl.org).  

 
Tang, R., Hsieh-Yee, I., and Zhang, S. (2007). User Perceptions of MetaLib Combined Search: 

An Investigation of How Users Make Sense of Federated Searching." Internet Reference 
Services Quarterly, 12(12): 211-236.  

 
Hsieh-Yee, I., Tang, R., and Zhang, S. (2006). User Perceptions of a Federated Search System. 

Proceedings of the Joint Conference on Digital Libraries, June 11-15, 2006, Chapel Hill, 
p. 338. 

 
Hsieh-Yee, I. (2006). Organizing Audiovisual and Electronic Resources for Access: A 

Cataloging Guide. 2nd ed. Westport, Conn.: Libraries Unlimited. 
 
NISO A Framework of Guidance for Building Good Digital Collections.  2nd ed. Bethesda, MD: 

National Information Standards Organization, 2004. Framework Advisory Group: Grace 
Agnew, Liz Bishoff, Priscilla Caplan (Chair), Rebecca Gunther and Ingrid Hsieh-Yee. 

 
Hsieh-Yee, I. (2004). Cataloging and Metadata Education in North American LIS Programs. 

Library Resources & Technical Services, 48(1): 59-68. 
 
Hsieh-Yee, I. (2004). Cataloging and Metadata Education. In Gary E. Gorman (Ed.), 

International Yearbook of Library and Information Management 2003: Metadata 
Applications and Management, (pp.204-234). London: Facet Publishing.   

 
Yee, P. L., Hsieh-Yee, I., Pierce, G.R., Grome, R., and Schantz, L. (2004). Self-Evaluative 

Intrusive Thoughts Impede Successful Searching on the Internet. Computers in Human 
Behavior, 20(1): 85-101. 

 
Hsieh-Yee, I. (2003). Cataloging and Metadata Education: A Proposal for Preparing Cataloging 

Professionals of the 21st Century.  A report submitted to the ALCTS-Education Task 
Force in response to Action Item 5.1 of the Bibliographic control of Web Resources: A 
Library of Congress Action Plan. Approved by the Association for Library Collections 
and Technical Services. Web version available since April 2003 at 
http://lcweb.loc.gov/catdir/bibcontrol/CatalogingandMetadataEducation.pdf.  
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Hsieh-Yee, I. (2002). Cataloging and Metadata Education: Asserting a Central Role in 

Information Organization. Cataloging & Classification Quarterly 34(½): 203-222.  
 
Hsieh-Yee, I., and Smith, M. (2001). The CORC Experience: Survey of Founding Libraries, Part 

I.  OCLC Systems & Services, 17: 133-140. (Received "The Most Outstanding Paper of 
OCLC Systems & Services in 2001" award.) 

 
Hsieh-Yee, I., and Smith, M. (2001). The CORC Experience: Survey of Founding Libraries, Part 

II, Automated Tools and Usage.  OCLC Systems & Services, 17: 166-177. (Received 
"The Most Outstanding Paper of OCLC Systems & Services in 2001" award.) 

 
Hsieh-Yee, I. (2001). ERIC User Services: Changes and Evaluation for the Future.  Government 

Information Quarterly, 18: 31-42. 
 
Hsieh-Yee, Ingrid. (2001). Research on Web Search Behavior.  Library and Information Science 

Research, 23: 167-185.  
 
Logan, E., and Hsieh-Yee, I. (2001). Library and Information Science Education in the Nineties.  

Annual Review of Information Science and Technology, 35: 425-477.       
 
Hsieh-Yee, I. (Ed.) (2001). Library and Information Science Research, 23 (2). A special issue in 

honor of the retirement of Douglas L. Zweizig.   
 
Hsieh-Yee, I. (2000). ERIC User Services: Evaluation in a Decentralized Environment. 

Washington, D.C.: Dept. of Education.  
 
Hsieh-Yee, Ingrid. (2000). Organizing Audiovisual and Electronic Resources for Access: A 

Cataloging Guide. Littleton, CO: Libraries Unlimited.  
 
Hsieh-Yee, I. (2000). Organizing Internet Resources: Teaching Cataloging Standards and 

Beyond.  OCLC Systems & Services, 16: 130-143. (Received "The Most Outstanding 
Paper of OCLC Systems & Services in 2000" award.) 

 
Hsieh-Yee, I. (1998). The Retrieval Power of Selected Search Engines: How Well Do They 

Address General Reference Questions and Subject Questions?  Reference Librarian, 60: 
27-47.    

 
Hsieh-Yee, I. (1998). Search Tactics of Web Users in Searching for Texts, Graphics, Known 

Items and Subjects:  A Search Simulation Study.  Reference Librarian, 60: 61-85.  
 (Received the 1997 Best ALISE Research Paper Award.)  
 
Hsieh-Yee, I. (1997). Access to OCLC and Internet Resources:  LIS Educators' Views and 

Teaching Practices.  RQ, 36: 569-86. 
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Hsieh-Yee, I. (1997). Teaching Online and CD-ROM Resources:  LIS Educators' Views and 

Practices.  Journal of Education for Library and Information Science, 38: 14-34.    
 
Hsieh-Yee, I. (1996). The Cataloging Practices of Special Libraries and Their Relationship with 

OCLC.  Special Libraries, 87: 10-20. 
 
Hsieh-Yee, I. (1996). Modifying Cataloging Practice and OCLC Infrastructure for Effective 

Organization of Internet Resources.  In Proceedings of the OCLC Internet Cataloging 
Colloquium. [Online]. Available: http://www.oclc.org/oclc/man/colloq/hsieh.htm   

 
Hsieh-Yee, I. (1996). Student Use of Online Catalogs and Other Information Channels.  College 

& Research Libraries, 57: 161-175.  
 
Hsieh-Yee, I. (1995). Ten entries in James S. C. Hu (Ed.), Encyclopedia of Library & 

Information Science, 913, 1028-29, 1036, 1037, 1145-46, 1514, 1575, 1763-64, 2216-27, 
2378-79. Taipei, Taiwan: Sino-American Publishing. (Topics include "Advanced 
Technology/Libraries," "Information Ethics," "Instruction on Cataloging and 
Classification," "Instruction on Reference Services.") 

 
Hsieh-Yee, I. (1993). Effects of Search Experience and Subject Knowledge on Online Search 

Behavior: Measuring the Search Tactics of Novice and Experienced Searchers.  Journal 
of the American Society for Information Science, 44: 161-174. (Received the 1993 Best 
JASIS Paper Award.)  

 
 
Works in Progress 
 
Hsieh-Yee, I. Actionable lessons for debunking false information: A comparative analysis of 

literacy lessons in communication and library and information science  
 
Hsieh-Yee, I. Representing diverse voices and communities in cataloging and indexing: The 

evolution of controlled vocabularies   
 
Hsieh-Yee, I. Information Organization and Retrieval in Practice (a monograph scheduled for 

completion and publication in 2023)  
 
 
Presentations  
 
Bailey, T. & Hsieh-Yee, I. (February 2020). The Phenomena of Sharing Misinformation and the 

Need for Information Literacy. Presented at the 2020 Bridging the Spectrum Symposium, 
Washington, D.C., February 14, 2020.  
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Hsieh-Yee, I. and Fragan-Fly, J. (May 2018) Trends, Design & Strategies for Digital 

Scholarship Services. Presented at the 2018 Maryland/Delaware Library Association 
Conference, Cambridge, MD. 

 
Hsieh-Yee, I. (February, 2018) Research Data Management: What It Takes to Succeed. 

Presented at the 10th Bridging the Spectrum Symposium, Washington, D.C. 
 
Hsieh-Yee, I. (February, 2017) Research Data Management: New Competencies and 

Opportunities for Information Professionals. Presented at the 9th Bridging the Spectrum 
Symposium, Washington, D.C.  

 
Hsieh-Yee, I. and Lawton, P. (February, 2017) Enhancing Catholic Portal Searches with User 

Terms and LCSH. Presented at the 9th Bridging the Spectrum Symposium, Washington, 
D.C.  

  
Hsieh-Yee, I. (2016, October) Visualizing Data for Information. Presented at the 2016 Virginia 

Library Association Conference, Hot Springs, VA.  
 
Hsieh-Yee, I. (2016, August) Religious Materials Toolbox for Archivists: Solutions to Problems 

Facing the Profession. Presented at Archives * Records 2016, Atlanta, GA. 
 
Hsieh-Yee, I. and Lawton, P. (2016, March) Enhancing Retrieval of Catholic Materials with 

LCSH Knowledge Structure. Presented at the 2016 Catholic Library Association 
Conference, San Diego, CA. 

 
Fagan-Fry, J. and Hsieh-Yee, I. (2016, February) Approaches to Digital Scholarship at Top 

Universities around the World: Scholarly Publishing in the Digital Age. Presented at the 
8th Bridging the Spectrum Symposium, Washington, D.C. 

 
Hsieh-Yee and Fagan-Fry, J. (2016, January) Innovative Services for Digital Scholarship at Top 

100 Research Libraries of the World. Poster presented at the 2016 Annual Conference of 
the Association for Library and Information Science Education, Boston, Mass.  

  
Hsieh-Yee, I. and Lawton, P. (2015, June). Crowdsourcing terms for CRRA portal themes. Poster 

presented at the third CRRA symposium and annual meeting, Bringing the created 
toward the Creator: Liturgical art and design since Vatican II. Catholic Theological 
Union, Chicago, Illinois.   

 
Hsieh-Yee, I. and Lawton, P. (2015, February). Crowdsourcing terms for thematic exploration in 

the Catholic Portal. Poster presented at the 7th Annual Bridging the Spectrum 
Symposium, Washington, D.C.  

 
Hsieh-Yee, I., James, R., and Fagan-Fry, J. (2015, February). Support for digital scholarship at 

top university libraries of the world.  Poster presented at the 7th Annual Bridging the 
Spectrum Symposium, Washington, D.C.   



 8 
 
Hsieh-Yee, I., Zhang, S., Lin, K., and Cherry, S. (2015, February). Thus said the end users: 

Summon experience and support for research workflows. Poster presented at the 7th 
Annual Bridging the Spectrum Symposium, Washington, D.C.   

 
Yontz, E., Hsieh-Yee, I., & Houston, S. (2015, February). Healthy Heroes Summer Reading 

Club: Developing healthy youth at public libraries. 11th Annual Jean Mills Health 
Symposium, Greenville, North Carolina. 

 
Yontz, E., Hsieh-Yee, I., and Houston, S. (2015, January). Healthy youth and libraries: A pilot 

study.   Association for Library & Information Science Education (ALISE) Annual 
Conference, Chicago, Illinois.  

 
Hsieh-Yee, I. (2014, May). Linking CRRA resources to portal themes via authority files. 

Presented at the Catholic Research Resources Alliance 2014 Membership Meeting, 
Marquette, WI.  

 
Hsieh-Yee, I. (2014, April). Enhancing subject access to CRRA resources. Presented at the 2014 

Catholic Library Association Conference, Pittsburgh, PA.  
 
Hsieh-Yee, I. (2014, January). Health Information Technology Program: Educational 

entrepreneurship in action. Presented at the 2014 annual Conference of the Association 
for Library and Information Science Education, Philadelphia, PA  

 
Hsieh-Yee, I., Zhang, S., Lin, K., and Cherry, S. (2014, January). Discovering information 

through Summon: An analysis of user search strategies and search success. Paper 
presented at the 6th Bridging the Spectrum Symposium, Washington, D.C. 

 
Hsieh-Yee, I. (2012, December).  National Digital Stewardship Alliance and SLIS at CUA:  

An Educational Partnership.  Paper presented at Best Practices Exchange: Acquiring, 
Preserving, and Providing Access to Government Information in the Digital Era, 
Annapolis, MD  
 

Choi, Y. and Hsieh-Yee, I. (2010, January).  Finding Images in an OPAC: Analysis of User 
Queries, Subject Headings, and Description Notes. Paper presented at 2nd Annual 
Bridging the Spectrum Symposium, Catholic University of America, Washington, D.C. 

 
Hsieh-Yee, I. and Coogan, J. (2010, January). Google Scholar vs. Academic Search Premier: 

What Libraries and Searchers Need to Know. Paper presented at 2nd Annual Bridging the 
Spectrum Symposium, Catholic University of America, Washington, D.C. 

 
Hsieh-Yee, I. (2009, November).  Information Science Education: An LIS School’s Perspective. 

Paper presented at Annual Meeting of the American Society for Information Science and 
Technology, Vancouver, British Columbia, Canada. 
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Hsieh-Yee, I., Menard, E., Ya-Ning Chen, A., Shu-Jiun Chen, S., Kalfatovic, M. R., Wisser. K. 

M. (2009, November). Information Organization in Libraries, Archives and Museums: 
Converging Practices and Collaboration Opportunities. Presented at Annual Meeting of 
the American Society for Information Science and Technology, Vancouver, British 
Columbia, Canada. (Organizer and moderator of this panel.) 

 
Hsieh-Yee, I. and Coogan, J. (2009, July). Catching up to Google Scholar: The Retrieval Power 

of Academic Search Premier and Google Scholar. Poster presented at American Library 
Association Conference, Chicago, Illinois. 

 
Hsieh-Yee, I., with the CUA Scholarly Communications Project Team. (2009, January). Digital 

Scholarship@CUA: Developing an Institutional Repository for CUA.  Poster presented at 
1st Annual Bridging the Spectrum Symposium, Catholic University of America, 
Washington, D.C. 

 
Wise, M., Cylke, K., and Hsieh-Yee, I. (2009, January). Digital Talking Books: Meeting the 

Needs of the Blind and the Handicapped.  Paper presented at the Bridging the Spectrum 
Symposium, Catholic University of America, Washington, D.C. 

 
Hsieh-Yee, I. (2009, January).  User Expectations of MERIC. Presented at the Information 

Organization Competencies for the 21st Century Discussion Session of the 2009 
Conference of the Association for Library and Information Science Education, Denver, 
Colorado.  

 
Choi, Y., and Hsieh-Yee, I. (2008,November).  Subject Access for Images in an OPAC.  Annual 

Meeting of the American Society for Information Science and Technology, Columbus, 
Ohio. (Also co-organized a panel on Retrieving and Using Visual Resources: Challenges 
and Opportunities for Research and Education.) 

  
Hsieh-Yee, I. (2008, June).  Educating Cataloging Professionals in a Changing Information 

Environment. National Taiwan University, Taipei, Taiwan. 
 
Vellucci, S. L., Moen, W.E.,  Hsieh-Yee, I., Marson, B., and Wisser, K. (2008, January)  

Building a Metadata Education and Research Community through MERIC (Metadata 
Education and Research Information Commons): Demo and Stakeholder Input.  A panel 
presented at the 2008 Conference of the Association for Library and Information Science 
Education, Philadelphia, Pennsylvania. 

 
Hsieh-Yee, I., Choi,Y. and Kules, B. (2007, October).  Searching for Books and Images in 

OPAC: Effects of LCSH, TOC and Subject Domains.  A poster presented at the American 
Society for Information Science and Technology Annual Meeting, Milwaukee, 
Wisconsin. 

 
Hsieh-Yee, I. and Coogan, J. (2007, August)  Google Scholar vs. Academic Search Premier: A 

Comparative Analysis.  Presented to the Faculty and Staff of the University of the District 
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of Columbia. 

 
Hsieh-Yee, I. and Coogan, J. (2007, June).  Google Scholar vs. Academic Search Premier: A 

Comparative Analysis.  Presented to the Washington Research Library Consortium 
Community, Catholic University of America, Washington, D.C. 

 
Hsieh-Yee, I., Choi, Y., and Kules, B.. (2007, June).  What Users Need for Subject Access: Table 

of Contents or Subject Headings?  A poster presented at the 2007 American Library 
Association Annual Conference, Washington, D.C., June 2007. 

 
Choi, Y., Hsieh-Yee, I., and Kules, B. (2007, June).  Retrieval Effectiveness of TOC and LCSH.  

A paper presented at the Joint Conference on Digital Libraries 2007, Vancouver, Canada.  
 
Vellucci, S. L., Hsieh-Yee, I., and Moen, W.E. (2007, May). If We Build It, Will They Come? 

Building a Community of Practice for Metadata Stakeholders.   A poster presented at the 
Rutgers University Research Day, Bridgeton, New Jersey. 

 
Hsieh-Yee, I. (2007, May).  Federated Searching: User Experience & Perceptions.  International 

Conference on Information Organization & Retrieval, National Taiwan University, 
Taipei, Taiwan. 

 
Hsieh-Yee, I. (2007, May).  Search Performance of Google Scholar and Academic Search 

Premier.  International Conference on Information Organization & Retrieval, National 
Taiwan University, Taipei, Taiwan. 

 
Hsieh-Yee, I. (2007, May)  MERIC: Building a Digital Commons for Metadata Education & 

Research. International Conference on Information Organization & Retrieval, National 
Taiwan University, Taipei, Taiwan. 

 
Hsieh-Yee, I., and Coogan, J. (2007, March/April).  A Comparative Analysis of Google Scholar 

and Academic Search Premier.  Poster presented at the Association of College & 
Research Libraries 13th National Conference, Baltimore, Maryland. 

 
Vellucci, S. L. and Hsieh-Yee, I.  (2007, March/April) They Didn’t Teach Me That in Library 

School! Building a Digital Teaching Commons to Enhance Metadata Teaching, Learning 
and Research.  On-site presentation and Webcast by Elluminate. A contributed paper 
presented at the Association of College & Research Libraries 13th National Conference, 
Baltimore, Maryland. The acceptance rate for contributed paper was 20%. This paper was 
one of 10 conference papers chosen for live webcast during the conference. 

 
Moen, W., Hsieh-Yee, I. and Vellucci, S.L. (2007, January) A DSpace Foundation for a 

Teaching & Research Commons: The Metadata Education and Research Information 
Commons.  A poster session presented at the Open Repositories Conference 2007, San 
Antonio, Texas. 
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Tang, R., Hsieh-Yee, I., and Zhang, S. (2006, November) User Perception of MetaLib 

Combined Search.  Paper presented at the Annual Meeting of the American Society for 
Information Science and Technology, Austin, Texas, Nov. 2006. 

 
Hsieh-Yee, I. (2006, November).  Federated Searching: User Perceptions, System Design, and 

Library Instructions.  Paper presented at the Annual Meeting of the American Society for 
Information Science and Technology, Austin, Texas. (Panel organizer, moderator, 
presenter). 

 
Hsieh-Yee, I. (2006, November).  Building a Digital Teaching Commons to Enhance Teaching 

and Learning: The MERIC Experience and Challenges.  Paper presented at the Annual 
Meeting of the American Society for Information Science and Technology, Austin, 
Texas. (Panel organizer, moderator, presenter) 

 
Hsieh-Yee, I. (2006, September). Search Performance of Google Scholar and Academic Search 

Premier.  Paper presented at the ERIC Publishers Meeting, Washington, D.C. 
 
Hsieh-Yee, I., Zhang, S., and Rong Tang, R. (2006, June). User Perceptions of a Federated 

Search System.  Poster presented at Joint Conference on Digital Libraries, Chapel Hill, 
North Carolina. 

 
Hsieh-Yee, I. and  Zhang, S. (2006, June). Preparing Users for Federated Search: Implications 

of a MetaLib User Perceptions Study.  Paper presented at the 2006 Ex Libris User Groups 
of North America Conference, Knoxville, Tennessee. 

 
Hsieh-Yee, I. (2006, January).  MERIC Organizations and Navigation.  Paper presented at the 

2006 ALISE Annual Conference, San Antonio, Texas. 
 
Hsieh-Yee, I. (2006, January). Metadata and Cataloging Education: Recommended 

Competencies. Paper presented at the 2006 ALISE Annual Conference, San Antonio, 
Texas.  

 
Hsieh-Yee, I. (2005, November).  Digital Library Evaluation: Progress & Next Steps.  

Presentation at the Annual Meeting of the American Society for Information Science & 
Technology, Charlotte, North Carolina. 

 
Hsieh-Yee, I. (2005, August). Providing Access to Digital Content: Issues for DL Managers. 

Presentation at MDK12 Digital Library Steering Committee Meeting, Columbia, 
Maryland. 

 
Hsieh-Yee, I. (2005, April).  Enhancing Teaching and Learning: The Role of School Library 

Media Specialists.  Presentation at Meeting of the Baltimore County Public School 
System School Media Specialists, Baltimore, Maryland. 
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Hsieh-Yee, I. (2005, January). Subject Access and Users: Insights & Inspirations from Marcia 

J. Bates.  Paper presented at the Historical Perspectives SIG, 2005 Conference of the 
Association for Library and Information Science Education, Boston, Massachusetts.    

 
Hsieh-Yee, I. (2005, January). Electronic Resource Management: Practice, Employer 

Expectations, & CE Interests. Paper presented at Technical Services Education SIG, 2005 
Conference of the Association for Library and Information Science Education, Boston, 
Massachusetts.   

 
Hsieh-Yee, I. (2004, October). Library Professionals for the Digital Age: Competencies & 

Preparation.  Paper presented at Bibliographic Access Management Team meeting, 
Library of Congress, Washington, D.C.     

 
Hsieh-Yee, I. (2004, January). Cataloging and metadata expertise for the digital era.  Presented 

at Preparing 21st Century Cataloging and Metadata Professionals: A Workshop for 
Educators and Trainers, San Diego and sponsored by ALCTS, ALISE, LC, and OCLC. 

 
Hsieh-Yee, I. (2004, January). Educating catalogers for the digital era.  Paper presented at the 

Technical Services SIG, 2004 Conference of the Association for Library and Information 
Science Education, San Diego.   

 
Hsieh-Yee, I. (2003, July). Cataloging Education for the 21st Century.  A presentation at the 

Library of Congress, Washington, D.C. 
 
Hsieh-Yee, I. (2002, January) Metadata Education and Research Priorities: A Delphi Study of 

Metadata Experts.  Presentation at the 2002 Conference of the Association for Library 
and Information Science Education, New Orleans.  

 
Hsieh-Yee, I. (2001, November). A Delphi Study of Metadata: Preliminary Findings.  Poster 

session at the 2001 Annual Meeting of the American Society for Information Science & 
Technology, Washington, D.C. 

 
Hsieh-Yee, I. (2001, June). Resources on Asian American Children: Analysis of Retrieval by 

Search Engines and WorldCat.  Presentation at the National Conference on Asian Pacific 
American Librarians, San Francisco.  

 
Hsieh-Yee, I. (2001, January). Delphi Study on Metadata: Project Design. Presentation at 

Research Awards Session, Association for Library & Information Science Education, 
Washington, D.C. 

 
Hsieh-Yee, I. (2000, May). Web Search Behavior Research: Progress and Implications.  

Presentation at the Symposium on Evaluating Library and Information Science Research, 
University of Wisconsin-Madison, Madison, Wisconsin. 
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Hsieh-Yee, I. (2000, March). ERIC User Services: Evaluation in a Decentralized 

Environment.  Presentation at the National ERIC Joint Directors/Technical Meeting, 
Arlington, Virginia.   

 
Hsieh-Yee, I. (2000, January). Enhancing Learning with Web Technology.  Presentation at 

Faculty Conversations, Catholic University of America, Washington, D.C. 
 
Hsieh-Yee, I. (2000, January). From Surrogates to Objects: CUA’s Approaches to Organizing 

Electronic Resources.  Paper presentation at the Annual Conference of the Association 
for Library and Information Science Education, San Antonio, Texas. 

 
Yee, P., and Hsieh-Yee, I. (1997, November). Individual Differences in Search Behavior on the 

WWW.  A poster session presented at the 38th Annual Meeting of the Psychonomic 
Society, Philadelphia, Pennsylvania. 

 
Hsieh-Yee, I. (1997, April). Research + Marketing + Preparation = Job!  Presented at the 

"Workshop on Resume and Interview Techniques," Special Libraries Association, 
Student Chapter, Catholic University of America, Washington, D.C.    

 
Hsieh-Yee, I. (1997, February). Creating CyberCatalogers:  Education and Training.  

Presentation at ALA's Midwinter Meeting, Washington, D.C. 
 
Hsieh-Yee, I. (1997, February). Search Tactics of Web Users in Searching for Texts, Graphics, 

Known Items and Subjects:  A Search Simulation Study.  Presented at the Conference of 
the Association for Library and Information Science Education, Washington, D.C. 

 
Hsieh-Yee, Ingrid. "Beginning Your Special Library/Information Center Career."  Presented at 

SLA's "Career Day," Jan. 11, 1997, Catholic University of America. 
 
Hsieh-Yee, I. (1996, September). The Roles of Library and Information Scientists in Managing 

Electronic Information.  Presentation at Hamilton College, Clinton, New York. 
 
Hsieh-Yee, I. (1996, May). The Future of Cataloging as a Profession.  Presented at "The 

Cataloging Forum, Library of Congress, Washington, D.C.    
 
Hsieh-Yee, I. (1994, October). The Impact of the Internet on OPACs.  Presented at the Third 

Workshop on User Interfaces for OPACs, Library of Congress, Washington, D.C.     
 
 
Reports 
 
Hsieh-Yee, I., with Knowledge Management Competencies and Performance Action Group of 

the Federal Knowledge Management Initiative. “From Knowledge Management 
Competencies to Improved Organizational Performance.” April 9, 2009. 
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Hsieh-Yee, I., with Knowledge Practices Action Group of the Federal Knowledge 

Management Initiative. “KM Practice in Government Agencies: Findings and 
Recommendations.” April 9, 2009.  

 
Hsieh-Yee, I. “Delphi Study on Metadata.” 2001. Three quarterly reports submitted to the 

Association for Library and Information Science Education.  
 
Hsieh-Yee, I. “College Students' Information Channels:  Patterns of Use and Possible Factors in 

Channel Selection.” 1995. Submitted to the Catholic University of America.  
 
Hsieh-Yee, I. “The Information-Seeking Patterns of Scholars and Their Use of an Online 

Information System.” 1994. Submitted to the Council on Library Resources.  
 
 
Book Reviews 
 
Review of The Measurement and Evaluation of Library Services, by Sharon L. Baker and F. 

Wilfrid Lancaster.  Information Processing and Management 30 (1994): 450-52. 
Review of Subject Access to Films and Videos, by Sheila S. Intner and William E. Studwell; and 

Cataloging Unpublished Nonprint Materials, by Verna Urbanski with Bao Chu Chang 
and Bernard L. Karon.  Information Processing and Management 30 (1994): 449-50. 

Review of Automated Information Retrieval in Libraries:  A Management Handbook, by Vicki 
Anders.  Journal of Library and Information Science 19 (1993): 98-100. 

Review of Full Text Databases, by Carol Tenopir and Jung Soon Ro.  Information Processing 
and Management 28 (1992): 667-68.   

Review of Descriptive Cataloging for the AACR2R And USMARC: A How-to-Do It Workbook, 
by Larry Millsap and Terry Ellen Ferl.  Information Processing and Management 28 
(1992): 809-11. 

 
Review of MARC Manual: Understanding and Using MARC Records, by Deborah J. Byrne.  

Information Processing and Management 28 (1992): 537-38. 
 
 
Service 
 
Professional Associations and Societies 
 

• Library of Congress. RDA Training Program for the Profession. Co-authored with Tim 
Carlton. 2013-2014. 

• 2014	Digital	Preservation	Outreach	&	Education	Survey.	Contributed	to	the	design	
of	the	survey,	2014.	

• National Digital Stewardship Alliance. Outreach Committee. 2011-2014. 
• National Digital Stewardship Residency Program. Advisory Group, 2012-2013. 
• FEDLINK Health Information Technology Advisory Council, 2011-2015. 
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• 2012 Joint Conference on Digital Libraries. Program Planning Committee, Pre-

Conference Proposals Review Committee, 2012 
• Catholic Research Resources Alliance. Five-Year Strategic Plan Task Force, 2011-2012 
• Institute of Museum and Library Services. Grant reviewer. 2004, 2005, 2010. 

 
• Association for Library and Information Science Education.  

* ALISE Bodan Wynar Research Paper Award Committee, 2015, 2016, 2017 
* ALISE Eugene Garfield Dissertation Award Competition, Jury, 2013, 2014 
* ALISE Research Grant Competition Committee. Chair, 2012 
* Pratt-Severn Faculty Innovation Award. Chair, 2009, 2010 
* ALISE Doctoral Poster Jury, 2012 
* “Information Organization Competencies for the 21st Century” Discussion session 
leader. 2009 Conference of the Association for Library and Information Science 
Education.  
* Assisted Technical Services SIG Convener in organizing a program, ““Building a 
Metadata Education and Research Community through MERIC (Metadata Education and 
Research Information Commons): Demo and Stakeholder Input” for the 2008 ALISE 
conference.  
* Association for Library Collections and Technical Services/Association for Library and 
Information Science Education (ALCTS/ALISE) Metadata Education and Research 
Information Center (MERIC) Advisory Board, Co-Chair (with Sherry Vellucci), 2005-
2007. Chair, 2008-2009  (leading the effort to build MERIC, a repository and 
collaborative space for metadata educators, practitioners, and researchers) 
* Technical Services SIG, Convener, 2004-2005. Organized a program on “Electronic 
Resources Management: Current Practices, Employer Expectations, and Teaching 
Strategies” for the 2005 conference in Boston, Massachusetts. 
* Technical Services SIG, Convener, 2003-2004. Organized a program on “Organizing 
Information with Metadata: Desired Competencies and Teaching Innovations” for the 
2004 conference.  
* Technical Services SIG, Convener, 1999-2000. Organized a program on "Teaching the 
Organization of Electronic Resources" for the 2000 conference. 
* Curriculum SIG, Co-convener (with Sibyl Moses), 1996-97. Organized a program on 
“Government Information Policy” for the 1997 conference. 
 

• American Society for Information Science & Technology.  
* Reviewer, Conference program panel submissions and poster submissions, 2005, 2006, 
2007, 2009, 2011, 2012, 2013, 2014, 2015, 2016, 2017 
* Nomination Committee, 2009-2011 
* Information Science Education Special Interest Group. American Society for 
Information Science and Technology. Chair-Elect, 2007-2008. Chair 2008-2009. 
* Committee on Information Science Education. 1999-2006. 
* Committee on Information Science Education. Organizing Committee for an 
orientation program for students at ASIS annual meetings, 1999-2001 
* Committee on Information Science Education. Sub-committee on Student Welfare 
(focusing on issues related to master's education), 1998-2001  
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* SIG ED. Organizing Committee for the "Seminar on Research and Career 
Development" for junior researchers. 1995-96 (chair), 1997-2001 
* ISI Doctoral Dissertation Proposal Scholarship Jury, 1997; 2001, 2002 
* Pratt-Severn Best Student Research Paper Award Jury.  Chair. 1997 
* 1998 Midyear Meeting (referee of contributed papers), 1997 
* Organizer and moderator of the ASIS Doctoral Forum and the Doctoral Research 
Seminar 1994-1995 

 * SIG Human Computer Interaction. Chair-Elect, Chair, 1993-1995 
* Doctoral Forum Award Jury, 1995 

 * Best Student Paper Award Jury, 1995    
 

• American Library Association.   
* Committee on Accreditation, External Review Panelist, 2009- (site visiting team 2013-
2014; site visiting team 2016-2017) 
* Association for Library Collections and Technical Services Task Force on 
Competencies and Education for a Career in Cataloging, member, 2008-2009 
* Facilitator for “What They Don't Teach in Library School: Competencies, Education 
and Employer Expectations for a Career in Cataloging,” an Association for Library 
Collections and Technical Services Preconference, June 22, 2007 in Washington, D.C. 
Also a local liaison for bringing this program to the Catholic University of America. 
* Facilitator for a discussion on "Effect of Electronic Resources on Technical Services" at 
ALA's Midwinter Meeting held in Feb. 1997 in Washington, D.C. 
* International Relations Committee, Subcommittee Task Force for IFLA and China, 
1994-1997  

 
• Virginia Association of School Librarians. Scholarships and Awards Committee. 2010-

2012 
 

• Federal Knowledge Management Initiative, Knowledge Management Practices Action 
Group. Member. 2009 (leading the effort to build a knowledge management repository) 

• Federal Knowledge Management Initiative, Knowledge Management Competencies & 
Learning Action Group. Member. 2009 (developing an action plan for helping 
government knowledge workers and government agencies to develop knowledge 
management competencies) 

• National Center for Education Statistics. Technical Review Panel. 2008. 
• External evaluator for a case of promotion to full professorship. University of Tennessee. 

2008. 
• National Information Standards Organization (NISO). Advisory Board, Revision of 

“IMLS Framework of Guidance for Building Good Digital Collections,” 2004, 2007. 
• Library of Congress, Bibliographic Control of Web Resources: A Library of Congress 

Action Plan. Principal Investigator of Action Item 5.1, focusing on cataloging and 
metadata education for students and new librarians, 2002-2003. (worked with the 
Association for Library Collections and Technical Services, Education Task Force) 
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• Chinese American Librarians Association 

* Chinese American Librarians Association Outstanding Library Leadership Award in    
Memory of Dr. Margaret Chang Fung, Award Committee, 2016-2017 
* Achievement Award Jury, 2000-2001 
* CALA Goal 2000 Task Force, 1997 

 * Scholarship Committee, 1995, 1996-1997 (chair)  
 * Board of Directors, 1994-1997 
 * Publication Committee, 1993-1995 

* International Relations Committee, 1993-1996 
 

• SailorSM Assessment Advisory Group (An impact study of Sailor, Maryland's Public 
Information Network), 1995 

 
• Editorial boards 

Journal of Library & Information Science. Editorial Board, 2012- 
Chinese American Librarians Association, Occasional Papers Series. Editorial 
Board, 2009-2016. 
Library Quarterly. Editorial Board, 2003-2008 
Bulletin of the Medical Library Association, 1994-97 
Newsletter editor for the Chinese American Librarians Association, 1989-92 

 
• Referee for the following journals 

Information Processing and Management 
Journal of Digital Information 
Journal of Education for Library and Information Science 
Journal of Information Science 
Journal of Library & Information Science 
Journal of Library Metadata 
Journal of the American Society for Information Science & Technology 
Library and Information Science Research 
Library Quarterly 

 
• Expert reviewer, “Digital Library” course, Evaluation module, University of North 

Carolina, Chapel Hill, 2007-2008. 
• Expert reviewer, “Information Organization” course, University of Michigan, Ann Arbor. 

2007. 
 
 
 
Catholic University of America 
 

• Academic Senate Committee on Appointments and Promotions, 2005-2008 
• Academic Senate Committee on Committees and Rules, 2009-2012, 2019-2022 
• Academic Senate representative (for School of Arts & Sciences), 2017-2020 
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• Academic Senate representative (for School of Library & Information Science) 2003-

2012 
• Academic Senate Library Committee, Interim Chair (2007), Member, 2008-2012 
• Academic Senate Committee on Computing, 1995-2003  
 
• President’s Administrative Council, 2010-2012 
• Deans’ Council, 2010-2012 
• Academic Leadership Group, 2010-2012 
• Graduate Board, 2010-2012 

 
• School of Arts & Sciences, Committee on Appointments and Promotions, 2015-2019 
• School of Arts & Sciences, Academic Council, 2015-2016. 
• School of Arts & Sciences, Ordinary Professor Group, 2013- 
• Doctoral Dissertation Defense Committee, Chair, Dept. of Psychology, 2016, 2017, 2018, 

2019, 2020, 2021, 2022 
• Doctoral Dissertation Defense Committee, Chair, Dept. of Education, 2014, 2015, 2017, 

2018, 2019  
• Doctoral Dissertation Defense Committee, Chair, National Catholic School of Social 

Services, 2019, 2020, 2021 
• Doctoral Dissertation Defense Committee, Chair, School of Nursing, 2006, 2008   
• CUA Scholarly Communication Project Team, Member (2007), Chair, 2008-2009 
• Dean Search Committee, 1992-1994, 1998-1999, 2002-2003, 2006-2007 
• Fulbright Review Panel, 2006  
• CUA Service Learning Advisory Board, 2001-2002 
• CUA Faculty Conversations on Enhancing Teaching and Learning through 

 Technology, Planning Group, 1999-2001 
• CUA Initiative on Technology and Teaching, 1998-2001  

 
 
Dept. of Library and Information Science 
 

• Admissions Committee, 2007-2009, Chair 2010-2012, Member 2013-2015, Member 
2018-2022 

• Appointments and Promotions Committee, 1991-2022 
• Student advisement, 1990-2022 
• 4+1 Bachelor to Master program, Program Advisor, 2014-2022 
• LIS Minor, Advisor, 2017-2022 
• Curriculum Committee, 2020-21 (Member), 2021-2022 (Chair) 
• Scholarship & Awards Committee, 2016-2018, 2020-21 
• Comprehensive examination editor, 2020-21 
• Symposium, Colloquium, Lecture Series Committee, May 2018-May 2020 (Chair) 
• Symposium and Colloquium Committee, fall 2016-May 2018 
• Bridging the Spectrum Symposium session moderator, 2018, 2019, 2020, 2021 
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• Organization of Information Core Course Outcomes Assessment, 2019, 2020 
• The Information Professions in Society Core Course Outcomes Assessment, 2019, 2020 
• Community Services Librarianship, Course of Study Review and Revision, 2020 
• Organization of Information, Course of Study Review and Revision, 2019 
• Organization of Information, Competency and Course Offerings Review, 2018-2019 
• Accreditation presentation, Chair, June 2015-August 2016 
• Interim Co-Chair, June 2015-August 2016. 
• Blended/OWL Learning Committee, spring 2016-2018 
• Technology Committee, fall 2016-2017 
• Comprehensive examination editor, 2016-2017, reader (every year since 1990) 
• LIS Advisory Board, 2015-2016 (chair); fall 2016- May 2018 (member) 
• Committee on Planning and Assessment, 2015-2016 (chair) 
• Senior Faculty Committee, 2014-2016. 
• Accreditation Steering Committee, 2014-2016 (Chair, 2015-2016) 
• Accreditation Students Standard Committee, co-chair, 2014-2016 
• Accreditation Mission, Goals, and Objectives Standard Committee, co-chair, 2014-2016 
• Accreditation Curriculum Standard, member 2014-2-16 
• Accreditation Administration and Finance Standard, member 2014-2016 
• Cultural Heritage Information Management Project (IMLS-funded), Co-PI, 2012-2015 
• Cultural Heritage Information Management Forum (scheduled for June 2015), Co-

Organizer, 2013-2015 
• Health Information Technology Interim Review Committee, 2015 (chair) 
• Health Sciences Librarianship Advisory Group, 2015- (chair) 
• Comprehensive examination editors, 2013-2014, 2016-2017 
• National Digital Stewardship Alliance liaison, 2011-2014 
• Advisory Board, Chair 2010-2012 
• Academic Honesty Committee, Chair, 2008-2012 
• Blended Learning Committee, 2010-2012 
• Colloquium Committee, 2010-2012 
• Comprehensive Examination Administration, 2010-2012 
• Cultural Heritage Information Management Advisory Committee, 2010-2012 (chair), 

2013-  
• Curriculum Committee, 1991-2003, 2007-2009, Chair 2010-2012, member 2013- 
• Curriculum Subcommittee on Comprehensive Examination, Chair 2009-2012  
• Health Information Technology Advisory Board, Chair 2010-2012. Member 2013-  
• Health Sciences Advisory Committee, 2009, Chair 2010-2012. Member 2013- 
• HIT Expert Forum, Chair 2012. Member 2013-2015 
• Health Information Technology Student Group Advisor, 2011-2012 
• State Council for Higher Education of Virginia, SLIS Representative, 2010-2012 
• Symposium Planning Committee, 2010-2012 
• Website Management Team, Chair, 2010-2012 
• Urban School Librarianship Project (IMLS-Funded), PI, 2007-2011 (chair, 2010-11)  
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• Failing Grades Committee, 1995-1997 (chair), 2000-2001 (chair), 2004-2005 (chair), 

2007 (chair)-2011 
• Faculty Search Committee, 1994-1998, 2002-2004, 2006 (chair), Fall 2007-2009, Chair 

fall 2009-2012  
• Recruitment Committee, Chair 2010-2012 
• Strategic Planning Committee, Chair 2010-2012 
• Technology Committee, 2010-2012 
• Accreditation Advisory Committee, 2007-2009 
• Accreditation Coordinating Committee, 2007-2009 
• Accreditation Steering Committee, 2007-2009 
• SLIS Advisory Group, 2007-2009 
• Accreditation Curriculum Standard Committee, Co-chair, 2007-2009 
• Accreditation Faculty Standard Committee, Co-chair, 2007-2009 
• LSC 551 Information Organization Review Team, Co-chair, 2008-2009, 2015-2016. 
• Curriculum Subcommittee on Portfolios, 2009 
• LSC 555 Information Systems in Libraries and Information Centers Review Team, 

contributor, 2008-2009 
• Redesign of LSC 730 Use and Users of Libraries and Information. 2009- 
• Development of a metadata institute that was taught as LSC 715 Organization of Internet 

Resources in 2008. The institute is being revised and will be offered in 2010 under a new 
course title. 

• Development of lesson plans, assignments, and evaluation rubrics for LSC 606, 
Cataloging and Classification, for the School’s NCATE accreditation. 2008 

• Howard and Mathilde Rovelstad Scholarship Committee, Chair, 2004-2007 
• Assistant Dean Search Committee, Chair, Fall 2007 
• Liaison to the Association for Library Collections and Technical Services to bring its 

preconference program, Cataloging Education and Employer Expectations, to CUA 
during the 2007 American Library Association Annual Meeting in Washington, D.C.  

• Organizer of the colloquium presentation and reception for Tamar Sadeh of Ex Libris on 
PRIMO June 2007 

• Practicum review and design (work with potential supervisors, such as the American 
Indian Museum internship description revision) 2006- 

• Comprehensive examinations (edits, proctoring, and grading), 1990- 
• SLIS Web site redesign: Comments and suggestions. Fall 2007 
• Conducted surveys of current students and alumni in preparation for the 2005 re-

accreditation, 2004-2005 
• Technology Committee, 1992-1999 (chair, 1996-1998), 2002-2003 (member) 
• Colloquia Committee 1997-1999, 2002-2003.  
• Advisor of the CUA Student Chapter of the American Society for Information Science 

and Technology, 2002-2003 
• Visiting Professor Search Committee, 1999, 2000, 2001 
• Leader, Participation in the CORC experiment, 1999-2000 
• Advisor of the Special Libraries Association Student Chapter, 1993-1999; the group was 

recognized for outstanding leadership by SLA in 1999. 
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• COA planning Committee, Task Force on Electronic Presentation of SLIS Reports 

(team leader) 1997-1998 
• COA Planning Committee, Subcommittee on Technology 1996-1998 
• NLM practicum coordinator, 1997-1998 
• Computer Literacy Workshops: Assisted with the development and evaluation of the 

workshops, 1996-1998 
• Leader, Participation in the InterCat project, 1995-1997 
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Part VII: A Summary of Commonly Used MARC 21 Fields
Part VIII: A List of Other Fields Often Seen in MARC Records
Part IX: The Leader
Part X: Field 008 for Books

Part VII:

A Summary of
Commonly Used MARC 21 Fields

This is a summary of the MARC 21 tags used most frequently by libraries in entering
their own bibliographic records. For full listings of all MARC 21 tags, indicators, and
subfield codes, see MARC 21 Format for Bibliographic Data.

In the explanations on these pages:

Tags -- The tags (3-digit numbers) are followed by the names of the fields they represent.
In this summary, and in the MARC 21 Format for Bibliographic Data, if a tag can appear
more than once in one bibliographic record, it is labeled repeatable (R). If it can only be
used once, it is labeled non-repeatable (NR). For example, a catalog record can have
several subjects, so the tags for subject added entries (6XX) are labeled repeatable (R).

Indicators -- The use of indicators is explained in fields where they are used. Indicators
are one-digit numbers. Beginning with the 010 field, in every field -- following the tag --
are two character positions, one for Indicator 1 and one for Indicator 2. The indicators are
not actually defined in all fields, however. And it is possible that a 2nd indicator will be
used, while the 1st indicator remains undefined (or vice versa). When an indicator is
undefined, the character position will be represented by the character # (for blank space).

Subfield codes -- All the data in each field (beginning with the 010 field) is divided into
subfields, each of which is preceded by a delimiter-subfield code combination. The most
common subfield codes used with each tag are shown. Each subfield code is preceded by
the character $, signifying a delimiter. The name of the subfield follows the code.

In general, every field MUST have a subfield 'a' ($a). One exception that is often seen is in
Field 020 (ISBN), when the ISBN information (subfield $a) is unavailable but the price
(subfield $c) is known. Some subfields are repeatable. In this summary, repeatability is
noted for only the more common repeatable subfields.

Examples: Examples follow the explanation for each field. For clarity, one space has been
placed between the tag and the first indicator, one space has been placed between the
second indicator and the first delimiter- subfield code, and one space has been inserted
between the delimiter-subfield code and the subfield data.

010 Library of Congress Control Number -- (LCCN)
(NR, or Not Repeatable

Indicators undefined.
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Subfield used most often:
$a -- Library of Congress control number

Example:    010 ##  $a ###86000988#

020 International Standard Book Number -- (ISBN)
(R, or Repeatable)

Indicators undefined.
Subfields used most often:

$a -- International Standard Book Number
$c -- Terms of availability (often a price)
$z -- Cancelled/invalid ISBN (R)

     Example:    020 ##  $a 0877547637

040 Cataloging source -- (NR)
Indicators undefined.
Subfields used most often:

$a -- Original cataloging agency
$c -- Transcribing agency
$d -- Modifying agency (R)

     Example:    040 ## $a DLC
                        $c DLC
                        $d gwhs 

100 Main entry -- Personal name -- (primary author)
(NR; there can be only one main entry)

Indicator 1: Type of personal name entry element
0 -- Forename
1 -- Surname (this is the most common form)
3 -- Family name

Indicator 2 undefined.
Indicator 2 became obsolete in 1990. Older records may display 0 or 1

Subfields used most often:
$a -- Personal name
$b -- Numeration
$c -- Titles and other words associated with a name (R)
$q -- Fuller form of name
$d -- Dates associated with a name (generally, year of birth)

     Example:    100 1# $a Gregory, Ruth W.
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                        $q (Ruth Wilhelme),
                        $d 1910-

130 Main entry -- Uniform title -- (NR)
Indicator 1: Nonfiling characters

0-9 -- Number of nonfiling characters present (for initial articles, including
spaces)

Indicator 2 undefined.
Indicator 2 became obsolete in 1990. (See 100 above.)

Subfields used most often:
$a -- Uniform title
$p -- Name of part/section of a work (R)
$l -- Language of a work
$s -- Version
$f -- Date of a work

     Example:    130 0# $a Bible. 
                        $p O.T.
                        $p Psalms.

240 Uniform title (NR)
Indicator 1: Uniform title printed or displayed

0 -- Not printed or displayed
1 -- Printed or displayed (most common)

Indicator 2: Nonfiling characters
0-9 -- Number of nonfiling characters present (for initial articles, including
spaces)

Subfields used most often:
$a -- Uniform title
$l -- Language of a work
$f -- Date of a work

Example:    240 10 $a Ile mystérieuse.
                        $l English. 
                        $f 1978

245 Title Statement (NR)
Indicator 1: Title added entry

(Should the title be indexed as a title added entry?)
0 -- No title added entry

(indicates a title main entry; i.e. no author is given)
1 -- Title added entry

(the proper indicator when an author given in 1XX; the most common
situation)

Indicator 2: Nonfiling characters
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0-9 -- Number of nonfiling characters present, including spaces; usually set at
zero, except when the title begins with an article; e.g., for The robe, the
second indicator would be set to 4. The letters T, h, e, and the space
following them are then ignored in alphabetizing titles. The record will
be automatically filed under "r" -- for Robe.

Subfields used most often:
$a -- Title proper
$h -- Medium (often used for non-book media)
$p -- Name of part/section of a work (R)
$b -- Reminder of title (subtitles, etc.)
$c -- Remainder of title page transcription/Statement of responsibility

Example:    245 14 $a The DNA story :
                        $b a documentary history of gene 
                           cloning /
                        $c James D. Watson, John Tooze.

246 Varying form of title (R)
Indicator 1: Note/title added entry controller

1 -- Note, title added entry
3 -- No note, title added entry

Indicator 2: Type of title
# -- No information provided
0 -- Portion of title
1 -- Parallel title
4 -- Cover title
8 -- Spine title

Subfield used most often:
$a -- Title proper

Example:    246 3# $a Four corners power review

250 Edition statement (NR)
Indicators undefined.
Subfield used most often:

$a -- Edition statement

     Example:    250 ## $a 6th ed.

260 Publication, distribution, etc. (Imprint) (R)
Indicator 1: Sequence of publishing statements

# -- No information provided
Indicator 2: Undefined
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Subfields used most often:
$a -- Place of publication, distribution, etc. (R)
$b -- Name of publisher, distributor, etc. (R)
$c -- Date of publication, distribution, etc. (R)

     Example:    260 ## $a New York :
                        $b Chelsea House,
                        $c 1986.

300 Physical description (R)
Indicators undefined.
Subfields used most often:

$a -- Extent (number of pages) (R)
$b -- Other physical details (usually illustration information)
$c -- Dimensions (cm.) (R)
$e -- Accompanying material (for example, "teacher's guide" or "manual")

     Example:    300 ## $a 139 p. :
                        $b ill. ;      
                        $c 24 cm.

440 Series statement / Added entry--Title
This field was made obsolete in 2008 to simplify the series statement. See 490 and
830.

490 Series statement (No added entry is traced from field) (R)
Indicator 1: Specifies whether series is traced (whether an 8XX tag is also present)

0 -- Series not traced
1 -- Series traced (8XX is in record)

Indicator 2 undefined.
Subfield used most often:

$a -- Series statement (R)
$v -- Volume number (R)

     Example:    490 1# $a Colonial American craftsmen

500 General note (R)
Indicators undefined.
Subfield used most often:

$a -- General note (Used when no specialized note field has been defined for
the information. Examples: Notes regarding the index; the source of the title;
variations in title; descriptions of the nature, form, or scope of the item.)

Understanding MARC Bibliographic: Parts 7 to 10 https://www.loc.gov/marc/umb/um07to10.html

5 of 17 3/19/23, 10:28 PM



     Example:    500 ##  $a Includes index.

504 Bibliography, etc. note (R)
Indicators undefined.
Subfield used most often:

$a -- Bibliography, etc. note

     Example:    504 ## $a Includes bibliographical 
                           references.

505 Formatted contents note (R)
Indicator 1: Type of contents note

0 -- Complete contents
1 -- Incomplete contents (used with multivolume set when some volumes are
not yet published)
2 -- Partial contents

Indicator 2: Level of content designation
# -- Basic

Subfield used most often:
$a -- Formatted contents note

     Example:    505 0# $a Pride and prejudice -- Emma
                           -- Northanger Abbey.

520 Summary, etc. note (R)
Indicator 1: Display constant controller

# -- Summary
1 -- Review
2 -- Scope and content
3 -- Abstract

Indicator 2 undefined
Subfields used most often

$a -- Summary, abstract, or annotation
$b -- Expansion of summary note

     Example:    520 ## $a This basic guide to parliamentary
                           procedure tells how to conduct 
                           and participate in a meeting 
                           properly.

600 Subject added entry -- Personal name (R)
Indicator 1: Type of personal name entry element

0 -- Forename
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1 -- Surname (this is the most common form)
3 -- Family name

Indicator 2: Subject heading system/thesaurus (identifies the specific list or file
which was used)

0 -- Library of Congress Subject Headings
1 -- LC subject headings for children's literature
2 -- Medical Subject Headings
3 -- National Agricultural Library subject authority file
4 -- Source not specified
5 -- Canadian Subject Headings
6 -- Répertoire de vedettes-matière
7 -- Source specified in subfield $2

(Note regarding Sears subject headings: The MARC 21 format does not provide an
assigned indicator for Sears subject headings. Therefore, an indicator of 7 is used, and the
MARC defined code "sears" is placed in subfield $2.)

Subfields used most often:
$a -- Personal name (surname and forename)
$b -- Numeration
$c -- Titles and other words associated with a name (R)
$q -- Fuller form of name
$d -- Dates associated with a name (generally, year of birth)
$t -- Title of a work
$v -- Form subdivision (R)
$x -- General subdivision (R)
$y -- Chronological subdivision (R)
$z -- Geographic subdivision (R)
$2 -- Source of heading or term (used with 2nd indicator of 7)

     Example:    600 10 $a Shakespeare, William, 
                        $d 1564-1616 
                        $x Comedies    
                        $x Stage history.

     Example:    600 10 $a Shakespeare, William, 
                        $d 1564-1616 
                        $x Knowledge 
                        $z Rome 
                        $v Congresses.

Notice that subfields $v, $x, and $z in the 600 field are repeatable. Subfields $v, $x, $y,
and $z do not have to be in alphabetical order. They will be in the order prescribed by the
instructions given by the subject heading system.

610 Subject added entry -- Corporate name (R)
Indicator 1:Type of corporate name entry element
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0 -- Inverted name (not used with AACR2)
1 -- Jurisdiction name
2 -- Name in direct order

Indicator 2: Subject heading system/thesaurus.
See indicator 2 under 600

Subfields used most often:
$a -- Corporate name or jurisdiction name as entry element
$b -- Subordinate unit (R)
$v -- Form subdivision (R)
$x -- General subdivision (R)
$y -- Chronological subdivision (R)
$z -- Geographic subdivision (R)
$2 -- Source of heading or term (used with 2nd indicator of 7)

     Example:    610 10 $a United States. 
                        $b Army Air Forces
                        $v Biography.

650 Subject added entry -- Topical term (Most subject headings fit here.) (R)
Indicator 1: Level of subject

# -- No information provided
Indicator 2: Subject heading system/thesaurus
(identifies the specific list or file which was used)

0 -- Library of Congress Subject Headings
1 -- LC subject headings for children's literature
2 -- Medical Subject Headings
3 -- National Agricultural Library subject authority file
4 -- Source not specified
5 -- Canadian Subject Headings
6 -- Répertoire de vedettes-matière
7 -- Source specified in subfield $2

Note regarding Sears subject headings: The MARC 21 format does not provide an
assigned indicator for Sears subject headings. Therefore, an indicator of 7 is used, and the
MARC defined code "sears" is placed in subfield $2.)

Subfields used most often:
$a -- Topical term
$v -- Form subdivision (R)
$x -- General subdivision (R)
$y -- Chronological subdivision (R)
$z -- Geographic subdivision (R)
$2 -- Source of heading or term used with 2nd indicator of 7)
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     Example:    650 #0 $a Theater 
                        $z United States 
                        $v Biography 
                        $v Dictionaries.

Notice that subfields $v, $x, and $z in the 650 field are repeatable. Subfields $v, $x, $y,
and $z do not have to be in alphabetical order. They will be in the order prescribed by the
instructions given by the subject heading system.

651 Subject added entry -- Geographic name (R)
Indicator 1: undefined.
Indicator 2: Subject heading system/thesaurus.

See indicator 2 under 600
Subfields used most often:

$a -- Geographic name
$v -- Form subdivision (R)
$x -- General subdivision (R)
$y -- Chronological subdivision (R)
$z -- Geographic subdivision (R)
$2 -- Source of heading or term (used with 2nd indicator of 7)

     Example:    651 #0 $a United States 
                        $x History 
                        $v Chronology.

Notice that subfields $v, $x, and $z in the 651 field are repeatable. Subfields $v, $x, $y,
and $z do not have to be in alphabetical order. They will be in the order prescribed by the
instructions given by the subject heading system.

700 Added entry -- Personal name (R)
Indicator 1: Type of personal name entry element

0 -- Forename
1 -- Surname (this is the most common form)
3 -- Family name

Indicator 2: Type of added entry
# -- No information provided (most common; co-authors, editors, etc.)
2 -- Analytical entry (The values for Indicator 2 changed in 1994 with Format
Integration, and older records may display additional values. An analytical
entry involves an author/title of an item contained in a work.)

Subfields used most often:
$a -- Personal name
$b -- Numeration
$c -- Titles and other words associated with a name (R)
$q -- Fuller form of name
$d -- Dates associated with a name (generally, year of birth)
$e -- Relator term (such as ill.) (R)
$4 -- Relator code (R)

Understanding MARC Bibliographic: Parts 7 to 10 https://www.loc.gov/marc/umb/um07to10.html

9 of 17 3/19/23, 10:28 PM



     Example:    700 1# $a Baldridge, Letitia. 

710 Added entry -- Corporate name (R)
Indicator 1: Type of corporate name entry element

0 -- Inverted name (not used with AACR2)
1 -- Jurisdiction name
2 -- Name in direct order

Indicator 2: Type of added entry.
See Indicator 2 under 700
# -- No information provided
2 -- Analytical entry

Subfields used most often:
$a -- Corporate name or jurisdiction name as entry element
$b -- Subordinate unit (R)

     Example:    710 2# $a Sunburst Communications (Firm)

740 Added entry -- Uncontrolled related/analytical title (R)
Indicator 1: Nonfiling characters

0-9 -- Number of nonfiling characters present (for initial articles, including
spaces)

Indicator 2:Type of added entry. See Indicator 2 under 700
# -- No information provided
2 -- Analytical entry
(This field was redefined in 1994 with Format Integration. Prior to 1994, the
field was also used for variant titles, such as a different wording on a spine
title. In records created since Format Integration, those variant tiles appear in a
246 field.)

Subfield used most often:
$a -- Title

     Example:    740 02 $a Uncle Vanya.

800 Series added entry -- Personal name (R)
Indicator 1: Type of personal name entry element

0 -- Forename
1 -- Surname
3 -- Family name

Indicator 2 undefined.
Subfields used most often:

$a -- Personal name
$b -- Numeration
$c -- Titles and other words associated with a name (R)
$q -- Fuller form of name
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$d -- Dates associated with a name (generally, year of birth)
$t -- Title of a work (the series)
$v -- Volume number

     Example:    800 1# $a Fisher, Leonard Everett.
                        $t Colonial American craftsmen.

830 Series added entry -- Uniform title (R)
Indicator 1 undefined.
Indicator 2: Nonfiling characters

0-9 -- Number of nonfiling characters present (for initial articles, including
spaces)

Subfield used most often:
$a -- Uniform title
$v -- Volume number

     Example:    830 #0 $a Railroads of America (Macmillan)

[ Back to Top of Page ]

Part VIII:

A List of Other Fields
Often Seen in MARC Records

001 Control number
003 Control number identifier
005 Date and time of latest transaction
006 Fixed-length data elements -- additional material characteristics
007 Physical description fixed field
008 Fixed length data elements (See Part X)
022 International Standard Serial Number (ISSN)
037 Source of acquisition
041 Language code
043 Geographic area code
050 Library of Congress call number
060 National Library of Medicine call number
082 Dewey Decimal classification number (the one recommended

by the Library of Congress; locally-assigned call numbers may
appear elsewhere)

110 Main entry -- Corporate name (less frequent under AACR2
rules)

256 Computer file characteristics
263 Projected publication date

(indicates a CIP -- Cataloging in Publication -- record)
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306 Playing time
508 Creation/production credits note
510 Citation/references note (review sources)
511 Participant or performer note
521 Target audience note (first indicator: 0 = reading grade level, 1

= interest age level, 2 = interest grade level, 3 = special
audience characteristics, 4 = motivation interest level)

530 Additional physical form available note
538 System details note
586 Awards note
656 Index term -- Occupation
730 Added entry -- Uniform title
852 Location
856 Electronic location and access
9XX Reserved for local use. (They are used by vendors, systems, or

individual libraries to exchange additional data)

[ Back to Top of Page ]

Part IX:

The Leader

There are 24 positions in the Leader, numbered from 00 to 23. For fuller explanation, see
the MARC 21 Format for Bibliographic Data.

00-04 Record length (calculated by the computer for each record)
05 Record status

a = increase in encoding level
c = corrected or revised
d = deleted
n = new
p = increase in encoding from prepublication (previous CIP)

06 Type of record
a = language material
c = printed music
d = manuscript music
e = cartographic material
f = manuscript cartographic material
g = projected medium
i = nonmusical sound recording
j = musical sound recording
k = 2-dimensional nonprojectable graphic
m = computer file
o = kit
p = mixed materials
r = 3-dimensional artifact or naturally occurring object
t = manuscript language material

07 Bibliographic level
a = monographic component part
b = serial component part
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c = collection
d = subunit
i = integrating resource
m = monograph/item
s = serial

08 Type of control
# = no specified type
a = archival

09 Character coding scheme
# = MARC-8
a = UCS/Unicode

10 Indicator count (always "2")
11 Subfield code count (always "2")
12-16 Base address of data (calculated by the computer for each record)
17 Encoding level

# = full level
1 = full level, material not examined
2 = less-than-full level, material not examined
3 = abbreviated level
4 = core level
5 = partial (preliminary) level
7 = minimal level
8 = prepublication level (CIP)
u = unknown
z = not applicable

18 Descriptive cataloging form
# = non-ISBD
a = AACR2
i = ISBD
u = unknown

19 Multipart resource record level
# = Not specified or not applicable
a = Set
b = Part with independent title
c = Part with dependent title

20 Length of the length-of-field portion (always "4")
21 Length of the starting-character-position portion (always "5")
22 Length of the implementation-defined portion (always "0")
23 Undefined (always "0")

[ Back to Top of Page ]

Part X:

Field 008 for Books

Field 008 is used for Fixed Length Data Elements ("Fixed Field Codes"). There are 40
character positions in field 008, numbered from 00-39. Undefined positions must contain
either a blank (#) or a fill character ( | ). Positions 00-17 and 35-39 are defined the same
way for all media.
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The information shown here for positions 18-34 applies only to books. For explanation of
all the positions below and for positions 18-34 for other media, see the MARC 21 Format
for Bibliographic Data.

Note that field 008 has no indicators or subfield codes.

00-05 Date entered on file (YYMMDD),
where Y=year, M=month, and D=day

06 Type of date/publication status:
b = no dates given; B.C. date involved
e = detailed date
s = single known date/probable date
m = multiple dates
r = reprint/reissue date (Date 1) and original date (Date 2)
n = dates unknown
q = questionable date
t = publication date and copyright date
| = no attempt to code

07-10 Date 1/beginning date of publication
11-14 Date 2/ending date of publication

Date fields contain the year(s) of publication. The type of date(s) in these elements are
specified in fixed field element 06: Type of date/publication status. (For further details, see
the field 008 description in the MARC 21 Format for Bibliographic Data.)

15-17 Place of publication, production, or execution
For example:
pk# = Pakistan
cau = California (US)

(For a full list of codes used in these positions, see the MARC Code List for Countries.)

18-21 Illustrations (up to 4 codes):
# = no illustrations
a = illustrations
b = maps
c = portraits
d = charts
e = plans
f = plates
g = music
h = facsimiles
i = coats of arms
j = genealogical tables
k = forms
l = samples
m = phonodisc, phonowire, etc.
o = photographs
p = illuminations
| = no attempt to code

22 Target audience:
# = unknown or not specified
a = preschool

Understanding MARC Bibliographic: Parts 7 to 10 https://www.loc.gov/marc/umb/um07to10.html

14 of 17 3/19/23, 10:28 PM

https://www.loc.gov/marc/countries/
https://www.loc.gov/marc/countries/


b = primary
c = pre-adolescent
d = adolescent
e = adult
f = specialized
g = general
j = juvenile
| = no attempt to code

23 Form of item:
# = none of the following
a = microfilm
b = microfiche
c = microopaque
d = large print
f = braille
r = regular print reproduction
s = electronic
| = no attempt to code

24-27 Nature of contents (up to 4):
# = no specified nature of contents
a = abstracts/summaries
b = bibliographies (is one or contains one)
c = catalogs
d = dictionaries
e = encyclopedias
f = handbooks
g = legal articles
i = indexes
j = patent document
k = discographies
l = legislation
m = theses
n = surveys of literature
o = reviews
p = programmed texts
q = filmographies
r = directories
s = statistics
t = technical reports
u = standards/specifications
v = legal cases and notes
w = law reports and digests
z = treaties
| = no attempt to code

28 Government publication:
# = not a government publication
i = international intergovernmental
f = federal/national
a = autonomous or semi-autonomous component
s = state, provincial, territorial, dependent, etc.
m = multistate
c = multilocal
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l = local
z = other type of government publication
o = government publication -- level undetermined
u = unknown if item is government publication
| = no attempt to code

29 Conference publication:
0 = not a conference publication
1 = conference publication
| = no attempt to code

30 Festschrift:
0 = not a festschrift
1 = festschrift
| = no attempt to code

31 Index:
0 = no index
1 = index present
| = no attempt to code

32 Undefined (since 1990) (Earlier records may contain the values 0 or 1)
# = Undefined
| = no attempt to code

33 Literary form:
0 = not fiction (not further specified)
1 = fiction (not further specified)
c = comic strips
d = dramas
e = essays
f = novels
h = humor, satires, etc.
i = letters
j = short stories
m = mixed forms
p = poetry
s = speeches
u = unknown
| = no attempt to code

34 Biography:
# = no biographical material
a = autobiography
b = individual biography
c = collective biography
d = contains biographical information
| = no attempt to code

35-37 Language:
A three-letter code. For example: eng fre ger spa rus ita

(For a full list of codes used in these positions, see the MARC Code List for Languages.)

38 Modified record:
# = not modified
x = missing characters (because of characters unavailable in MARC character

set)
s = shortened
d = "dashed-on" information omitted
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r = completely romanized/printed cards in script
o = completely romanized/printed cards romanized
| = no attempt to code

39 Cataloging source:
# = national bibliographic agency
c = cooperative cataloging program
d = other sources
u = unknown
| = no attempt to code

[ Back to Top of Page ]

[ Back to Table of Contents ] -- [ Continue to Part 11 ]

Library of Congress
Library of Congress Help Desk ( 10/27/2009 )
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Try the Copyright Public Records System (CPRS) pilot with enhanced
search features and filters.

Public Catalog
 Copyright Catalog (1978 to present) at DC4
Search Request: Left Anchored Title = IEEE Infocom
Search Results: Displaying 3 of 27 entries

IEEE Infocom . : proceedings.

Type of Work: Serial
Title: IEEE Infocom . : proceedings.

Title Qualifier: ALL HLDGS GO HERE
Serial Publication Year: 1998

Imprint: Silver Spring, MD : IEEE Computer Society Press, 1985-.
Description: print material.
Frequency: Annually.

Publication History: 1985-
Continues: Infocom.

Copyright Claimant: Institute of Electrical and Electronics Engineers, Inc.
Issues Registered: no. 17, 1998. In 3 vols. Created 1998; Pub. 1998-03-29; Reg. 1998-04-10; TX0004757270

Other Title: Infocom
IEEE Infocom ...

Names: Infocom
IEEE
Institute of Electrical and Electronics Engineers, Inc.

Save, Print and Email (Help Page)
Select Download Format Full Record Format for Print/Save

Enter your email address: Email

Help   Search   History   Titles   Start Over

Contact Us  |  Request Copies  |  Get a Search Estimate  |  Frequently Asked Questions (FAQs) about Copyright  |  Copyright Office
Home Page  |  Library of Congress Home Page   

WebVoyage Record View 1 https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=3&ti=1,3&Searc...

1 of 1 4/23/24, 6:09 PM
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https://www.copyright.gov/
https://publicrecords.copyright.gov/
https://publicrecords.copyright.gov/
https://cocatalog.loc.gov/help/disphlp1.htm
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https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?PAGE=sbSearch&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?PAGE=sbSearch&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?PAGE=HISTORY&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?PAGE=HISTORY&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?ti=1,0&Search%5FArg=IEEE%20Infocom&Search%5FCode=TALL&CNT=25&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SEQ=20240423180708&SID=1
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?ti=1,0&Search%5FArg=IEEE%20Infocom&Search%5FCode=TALL&CNT=25&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SEQ=20240423180708&SID=1
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?PAGE=Exit&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?PAGE=Exit&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=2&ti=1,2&SEQ=20240423180708&Search%5FArg=IEEE%20Infocom&Search%5FCode=TALL&CNT=25&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SID=1
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=2&ti=1,2&SEQ=20240423180708&Search%5FArg=IEEE%20Infocom&Search%5FCode=TALL&CNT=25&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SID=1
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=4&ti=1,4&SEQ=20240423180708&Search%5FArg=IEEE%20Infocom&Search%5FCode=TALL&CNT=25&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SID=1
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=4&ti=1,4&SEQ=20240423180708&Search%5FArg=IEEE%20Infocom&Search%5FCode=TALL&CNT=25&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SID=1
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?SC=Title&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SA=Infocom.
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?SC=Title&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SA=Infocom.
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?SC=Author&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SA=Infocom
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?SC=Author&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SA=Infocom
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?SC=Author&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SA=IEEE
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?SC=Author&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SA=IEEE
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?SC=Author&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SA=Institute+of+Electrical+and+Electronics+Engineers,+Inc.
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?SC=Author&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SA=Institute+of+Electrical+and+Electronics+Engineers,+Inc.
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=2&ti=1,2&SEQ=20240423180708&Search%5FArg=IEEE%20Infocom&Search%5FCode=TALL&CNT=25&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SID=1
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=2&ti=1,2&SEQ=20240423180708&Search%5FArg=IEEE%20Infocom&Search%5FCode=TALL&CNT=25&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SID=1
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=4&ti=1,4&SEQ=20240423180708&Search%5FArg=IEEE%20Infocom&Search%5FCode=TALL&CNT=25&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SID=1
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=4&ti=1,4&SEQ=20240423180708&Search%5FArg=IEEE%20Infocom&Search%5FCode=TALL&CNT=25&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SID=1
https://cocatalog.loc.gov/help/savemail.html
https://cocatalog.loc.gov/help/savemail.html
https://cocatalog.loc.gov/help/disphlp1.htm
https://cocatalog.loc.gov/help/disphlp1.htm
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?PAGE=sbSearch&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?PAGE=sbSearch&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?PAGE=HISTORY&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?PAGE=HISTORY&SEQ=20240423180708&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq
https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?ti=1,0&Search%5FArg=IEEE%20Infocom&Search%5FCode=TALL&CNT=25&PID=Sn4dDvVj_HsIdNlrWKH_WeisvipSq&SEQ=20240423180708&SID=1
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The Middleware Advanced Workshops program started in

2000 with the 1st Workshop on Reflective Middleware in

New York. The surprising success of this first workshop,

both in number of submission and number of participants,

motivated the continuation of the Workshop program in the

following events of the Middleware series. In Heidelberg,

Middleware'2001 hosted two well attended workshops on

Mobile Computing and Electronic Commerce, always

focusing on research within the middleware area. In Rio,

Middleware'2003 expanded the program with an open Call

for Workshops that resulted in four high-quality

workshops: Mobile and Ad-Hoc Computing, Reflective and

Adaptive Middleware, Grid Computing, and Model-Driven

Approaches.

The preparation for the 2004 edition of the Middleware

workshops started in late 2003 with the Call for Workshop

Proposals. We received seven good, well planned proposals

and, with the help of experts in the Middleware field, four

workshops were selected. The selection criteria was based

on adherence to the conference theme and objectives,

capacity of attracting a good number of researchers and

practitioners, whether the proposal was backed by well-

known, active researchers in the field, and the overall

Abstract

https://dl.acm.org/doi/proceedings/10.1145/1101499
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formal quality of the proposal.

For the first time, we will host a Doctoral Symposium,

equivalent to similar events in other conferences such as

OOPSLA. It is organized by Edward Curry from the National

University of Ireland and Doug Lea from SUNY Oswego.

During the Doctoral Symposium, 8 PhD candidates will

present their theses work to a first-class Mentor Committee

composed of some of the top Middleware researchers in the

world. The goal of the symposium is to expose the students

to helpful criticism before their thesis defense. Students

beginning their research are also encouraged to attend the

workshop as observers to better understand how to

structure a research project and learn from the experience

of others. The first edition of the Symposium will be highly

international with the participation of PhD candidates from

Brazil, Germany, Netherlands, Spain, Switzerland, and the

United Kingdom.

The Workshop on Middleware for Grid Computing was very

successful in Rio and now, organized by Bruno Schulze

(LNCC, Brazil) and Radha Nandkumar (NCSA/UIUC, USA), is

in its second edition. It received 48 paper submissions from

which 15 papers were selected. This workshop will also host

a specific poster session with 9 posters. The Workshop on

Middleware for Pervasive and Ad-Hoc Computing also
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Introduction to the 2nd International
Workshop on Middleware for Grid
Computing (MGC)

Bruno Schulze, Radha Nandkumar

pp

started well in Rio and this year, organized by Paddy Nixon

from Strathclyde University (UK) grew both in quantity and

quality attracting papers from the lead researchers in the

international community.

Last but not least, the Workshop on Adaptive and Reflective

Middleware continues very healthy. In its third edition it

continues to be a venue for researchers working on the

middleware core, finding new ways of structuring it to

make it more flexible, adaptable, and e!cient. This year, it

is being organized by Fabio Costa (UFG, Brazil) and Nanbor

Wang (Tech-X Corp., USA).

PDF Front matter (TOC, Message from the chair, The 2nd
International Workshop on Middleware for Grid
Computing (MGC), Program committee) 

ARTICLE

Proceeding Downloads

Select All

https://dl.acm.org/profile/81320494553
https://dl.acm.org/profile/81100339857
https://dl.acm.org/doi/10.1145/1028493.1030195
https://dl.acm.org/action/showFmPdf?doi=10.1145%2F1028493


4/25/24, 11:32 AMProceedings of the 2nd workshop on Middleware for grid computing | ACM Other conferences

Page 6 of 18https://dl.acm.org/doi/proceedings/10.1145/1028493

•

3 • https://doi.org/10.1145/1028493.1030195

As network performance has outpaced
computational power and storage capacity, a
new paradigm has evolved to enable the
sharing and coordinated use of
geographically distributed resources,
popularly known as "Grid" computing. The
aims are to couple ...

•

Resource allocation in a middleware
for streaming data

Liang Chen, Gagan Agrawal

pp 5–
10 • https://doi.org/10.1145/1028493.102849

4

Increasingly, a number of applications rely
on, or can potentially benefit from, analysis
and monitoring of <i>data streams.</i> To
support processing of streaming data in a
grid environment, we have been developing a
middleware system called GATES (...

IQ-services: network-aware
middleware for interactive large-data
applications

Zhongtang Cai, Greg Eisenhauer,

Qi He, Vibhore Kumar,

Karsten Schwan, + 1
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5

IQ-Services are application-specific,
resource-aware code modules executed by
data transport middleware. They constitute a
'thin' layer between application components
and the underlying computational and
communication resources that implements
the data ...

•

GridBox: securing hosts from
malicious and greedy applications

Evgueni Dodonov,

Joelle Quaini Sousa,

Hélio Crestana Guardia

pp 17–
22 • https://doi.org/10.1145/1028493.10284

96

Security is an important concern in providing
the infrastructure for the implementation of
general purpose computational grids.
However, most grid implementations focus
their security concerns in correctly
authenticating users and hosts and in the ...

Architecture for resource allocation
services supporting interactive remote
desktop sessions in utility grids

Vanish Talwar, Bikash Agarwalla,
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Sujoy Basu, Raj Kumar,

Klara Nahrstedt
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Emerging large scale utility computing
systems like Grids promise computing and
storage to be provided to end users as a
utility. System management services
deployed in the middleware are a key to
enabling this vision. Utility Grids provide a
challenge ...

•

CoDIMS-G: a data and program
integration service for the grid

V. Fontes, B. Schulze, M. Dutra,

F. Porto, A. Barbosa

pp 29–
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98

Grid services provide an important abstract
layer on top of heterogeneous components
(hardware and software) that take part into a
Grid environment. In this scenario,
applications, like scientific visualization,
require access to data of non-...
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for parallel applications on the
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InteGrade grid middleware

Raphael Y. de Camargo,

Andrei Goldchleger, Fabio Kon,

Alfredo Goldman

pp 35–
40 • https://doi.org/10.1145/1028493.10284

99

InteGrade is a grid middleware infrastructure
that enables the use of idle computing power
from user workstations. One of its goals is to
support the execution of long-running
parallel applications that present a
considerable amount of communication ...

A tool for the design and evaluation of
hybrid scheduling algorithms for
computational grids

B. A. Vianna, A. A. Fonseca,

N. T. Moura, L. T. Menezes,

H. A. Mendes, + 3

pp 41–
46 • https://doi.org/10.1145/1028493.10285

00

One of the objectives of computational grids
is to o"er applications the collective
computational power of distributed but
typically shared heterogeneous resources.
Unfortunately, e!ciently harnessing the
performance potential of such systems (i.e. ...
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Monitoring the connectivity of a grid

Sergio Andreozzi,

Augusto Ciu"oletti, Antonia Ghiselli

pp 47–
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1

Grid computing is a new paradigm that
enables the distributed coordination of
resources and services which are
geographically dispersed, span multiple trust
domains and are heterogeneous. Network
infrastructure monitoring, while vital for
activities ...

Towards a flexible security framework
for peer-to-peer based grid computing

A. Detsch, L. P. Gaspary,

M. P. Barcellos, G. G. H. Cavalheiro

pp 52–
56 • https://doi.org/10.1145/1028493.10285

02

The dynamic, multi-organization nature of
large-scale grid computing introduces
security issues that must be addressed before
grid systems can become widely popular. This
paper proposes P2PSLF (Peer-to-Peer
Security Layer Framework), a flexible security
...
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Grid middleware services for virtual
data discovery, composition, and
integration

Yong Zhao, Michael Wilde,

Ian Foster, Jens Voeckler,

Thomas Jordan, + 2

pp 57–
62 • https://doi.org/10.1145/1028493.10285
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We describe the services, architecture and
application of the GriPhyN Virtual Data
System, a suite of components and services
that allow users to describe virtual data
products in declarative terms, discover
definitions and assemble workflows based on
...

Data pipelines: enabling large scale
multi-protocol data transfers

Tevfik Kosar, George Kola,

Miron Livny
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Collaborating users need to move terabytes
of data among their sites, often involving
multiple protocols. This process is very fragile
and involves considerable human
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involvement to deal with failures. In this
work, we propose data pipelines, an ...
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Advanced delivery mechanisms in the
GRelC project

Giovanni Aloisio, Massimo Cafaro,

Sandro Fiore
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Today many Data Grid applications need to
manage and process a very large amount of
data distributed across multiple grid nodes.
Several applications often access large
databases (i.e. protein data banks, in the
bioinformatics field) without any data ...

A grid service broker for scheduling
distributed data-oriented applications
on global grids

Srikumar Venugopal,

Rajkumar Buyya, Lyle Winton
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scientific instruments and replicated on
distributed resources. In such an
environment, scientists need to have the
ability to ...
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Autonomic WWW server management
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If many people access a Web server at one
time, the server might not be able to respond
within an acceptable time or even provide the
service. Therefore, enough servers should be
assigned to a service to guarantee quality of
service. But reserving a lot ...
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support for grid computing
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in a seamless manner and to provide
breakthrough computing power at low cost.
Nowadays there are dozens of academic and
commercial products that allow execution of
...
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AUS-CSW: Australasian Computer Science Week 

AusDM: Australasian Data Mining 

AusGrid: Grid Computing and e-Research 

AusGrid '08: Proceedings of the sixth Australasian workshop on Grid computing and e-research - Volume 82•

Autonomics: Autonomic Computing and Communication Systems 

AVI: Advanced Visual Interfaces 

AWICT: Advanced Wireless Information, Data, and Communication Technologies 

27 ConferencesB 

89 ConferencesC 

45 ConferencesD 

51 ConferencesE 

11 ConferencesF 

13 ConferencesG 

16 ConferencesH 

280 ConferencesI 

3 ConferencesJ 

3 ConferencesK 

12 ConferencesL 

MAASC: Middleware and Architectures for Autonomic and Sustainable Computing 

MAB: Media Architecture Biennale Conference 

57 ConferencesM 
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MAI: Middleware Application Interaction 

MALETS: Machine Learning Technologies in Software Engineering 

ManLang: Managed Languages and Runtimes 

MANPU: Comics Aanalysis, Processing and Understanding 

Mashups: Web APIs and Services Mashups 

MB: Methods and Techniques in Behavioral Research 

MCHPC: Memory Centric Programming for HPC 

MDAC: Massive Data Analytics on the Cloud 

MDI: Model-Drive Interoperability 

MDS: Middleware Doctoral Symposium 

MEDEA: Memory Performance: Dealing with Applications, Systems and Architecture 

MedPRAI: Mediterranean Conference on Pattern Recognition and Artificial Intelligence 

MEMSYS: Memory Systems 

MES: Many-Core Embedded Systems 

MexIHC: Mexican HCI Conference 

MG: Mardi Gras Conference 

MGC: Middleware for Grids, Clouds and e-Science 

MCG '06: Proceedings of the 4th international workshop on Middleware for grid computing•
MGC '05: Proceedings of the 3rd international workshop on Middleware for grid computing•
MGC '04: Proceedings of the 2nd workshop on Middleware for grid computing•

MICML: Mathematics, Intelligent Computing and Machine Learning 

Middleware: Middleware 

MIDI: Multimedia, Interaction, Design and Innovation 

MidSens: Middleware Tools, Services and Run-Time Support for Sensor Networks 

MindTrek: Mind Trek 

MIRAGE: Computer Vision / Computer Graphics Collaboration Techniques and Applications 
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The ACM International Conference Proceedings Series
ACM is pleased to announce a new concept in Conference Proceedings publishing. The goal of this program is to enable conferences and workshops to cost effectively produce print
proceedings for their attendees, while also providing maximum dissemination of the material through electronic channels, specifically, the ACM Digital Library.

Here is an outline of how the program works:

1. Conference Organizers must fill in and submit the form below. The ACM Publications Board will review proposals from conference organizers to determine whether the conference
proceedings are suitable for publication by ACM. The Publications Board will work with ACM Staff to solicit support of appropriate ACM Special Interest Groups (SIGs) should
overlap of interests occur.

2. Upon acceptance, ACM Staff then works with the conference organizers to understand the requirements for the proceedings. Based on the input of the organizers (# of copies
needed, estimation of pages, color, etc.) ACM will use the leverage it has with the vendors to get very reasonable prices for printing and shipping the proceedings to the location of
the conference, or wherever the organizers choose. 

3. The proceedings volume is identified as being part of the ACM International Proceedings Series, lending ACM's imprimatur to this publication. 

4. ACM does not intend to carry any inventory or to sell hard copies; rather

5. ACM will put the full-text of the proceedings papers into the ACM Digital Library, under the heading of the "ACM International Conference Proceedings". There are over 33,000
individual subscribers to the DL, and over 700 library subscriptions. This guarantees that the proceedings will be available to the widest possible audience of computing
professionals. 

6. The relevant rights expressed in the ACM Rights and Responsibilities Policy (http://www.acm.org/pubs/rights.html) would apply to the proceedings, such as 

availability at low cost, taking into account the needs of readers in economically emerging countries and in economically undeveloped countries

enabling fast access to the electronic version of each article, throughout the world permitting low cost purchasing of individual copies of articles 

allowing a submission to be posted on home pages and public repositories before and after review 

allowing metadata information, e.g., bibliographic, abstract, and keywords, for their individual work to be openly available

allowing authors the right to reuse their figures in their own subsequent publications for which they have granted ACM copyright,

respecting fair use provisions of US copyright law, and

allowing libraries to fill interlibrary loan requests, for teaching, research, and other not-for-profit uses.

7. Permission to include the proceedings in appropriate SIG CD publications.

To propose a volume for the ACM International Conference Proceedings Series, please fill out and submit the following information to mandelbaum@acm.org:

A. Acronym and Full Title of Meeting: ______________________________

B. Conference Dates and Location: _________________________________ 

C. Legal/Financial Sponsor(s): ____________________________________ 

D. Cooperating Organizations: _____________________________________

E. This event is a: Conference____; Symposium____; Workshop_____;  Other ________

F. It is held: Annually____;  Biennially______;  One-time_______; Other ___________

G. Expected Attendance #: _______;  # of Days _____;  # of Sessions _____ ; # of Papers_____
Total Revenue Budget_______ Total Expense Budget_______ 

H. Is the sponsor a non-profit organization? Yes___;  No____

I. Please provide a brief outline of the topics to be covered. 
______________________________________________________________________________
______________________________________________________________________________ 
______________________________________________________________________________ 
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J. URL: ________________________________________________________________
 
K. General Chair:
Name: ______________________________________________________________ 
Address: ___________________________________________________________ 
Affiliation: __________________________ 
e-mail: ______________________________ phone #: ________________________ 

L. Program Chair:
Name: ______________________________________________________________ 
Affiliation: __________________________ 
e-mail: ______________________________ phone #: ________________________

M. Paper Review Committee Names

N. Which ACM Special Interest Group(s) is/are most relevant: _______________
 ( http://www.acm.org/sigs/guide98.html )

O. If this is a repeated event, how many submissions (S) and acceptances (A) were there for the past two events?
(Event -1) S:____; A:_____
(Event -2) S:____; A:_____
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https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10714&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11285&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11285&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES308&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES308&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES459&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES459&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10702&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10702&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES404&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES404&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10803&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10803&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES480&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES480&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES311&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES311&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES368&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES368&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES206&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES206&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES922&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES922&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES004&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES004&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES446&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES446&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11283&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11283&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES320&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES320&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES054&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES054&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES002&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES002&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11184&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11184&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES536&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES536&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10852&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10852&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES260&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES260&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES772&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES772&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11155&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11155&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES549&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES549&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES434&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES434&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES419&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES419&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES303&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES303&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES507&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES507&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES251&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES251&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES296&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES296&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES879&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES879&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES953&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES953&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11284&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11284&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES380&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES380&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737


DAMON: Damon
DARE: Designing Augmented Reality Environments
DATE: Design, Automation, and Test in Europe
DEBS: Distributed event-based systems
DIAL M: Workshop on Discrete Algothrithms and Methods for MOBILE Computing and Communications
DIM: Workshop On Digital Identity Management
DIS: Symposium on Designing Interactive Systems
DL: International Conference on Digital Libraries
DMKD: Data Mining And Knowledge Discovery
DOLAP: Data Warehousing and OLAP
DPDS: International Symposium on Databases for Parallel and Distributed Systems
DPPI: Designing Pleasurable Products And Interfaces
DRM: ACM Workshop On Digital Rights Management
DSL: DSL
DUX: Designing For User Experiences
DocEng: Document Engineering
Dynamo: Workshop on Dynamic and Adaptive Compilation and Optimization
EC: Electronic Commerce
ECA: Ethics in the Computer Age
ECLIPSE: OOPSLA workshop on eclipse technology eXchange
EDTC: European Design and Test Conference
EMSOFT: International Conference On Embedded Software
ERLANG: Annual ERLANG Workshop
ETRA: Eye Tracking Research & Application
EW: ACM SIGOPS European Workshop
EuroDAC: European Design Automation Conference
FMSE: Workshop on Formal Methods in Security Engineering
FMSP: Formal Methods in Software Practice
FOIS: Formal Ontology in Information Systems
FPCA: Functional Programming Languages and Computer Architecture
FPGA: International Symposium on Field Programmable Gate Arrays
GECCO: Genetic And Evolutionary Computation Conference
GIR: Workshop On Geographic Information Retrieval
GIS: Geographic Information Systems
GLVLSI: Great Lakes Symposium on VLSI
GRAPHICON: GRAPHICON
GRAPHITE: Computer graphics and interactive techniques in Australasia and South East Asia
GROUP: Conference on Supporting Group Work
HMI: History of Medical Informatics
HOPL: History of Programming Languages
HPW: History of Personal Workstations
HSNC: History of Scientific and Numeric Computation
HT: Conference on Hypertext and Hypermedia
HWWS: SIGGRAPH/EUROGRAPHICS Workshop On Graphics Hardware
Haskell: Haskell
Hypercube: Hypercube Concurrent Computers and Applications
ICAIL: International Conference on Artificial Intelligence and Law
ICCAD: International Conference on Computer Aided Design
ICE: International Conference on Information and Computation Economies
ICER: International Computing Education Research Workshop
ICFP: International Conference on Functional Programming
ICIS: International Conference on Information Systems
ICMI: ICMI
ICS: International Conference on Supercomputing
ICSE: International Conference on Software Engineering
ICSOC: International Conference On Service Oriented Computing
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https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11322&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11322&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES950&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES950&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES428&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES428&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11171&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11171&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES955&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES955&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11295&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11295&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES378&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES378&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES492&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES492&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11123&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11123&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10659&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10659&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES326&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES326&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10784&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10784&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11158&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11158&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES831&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES831&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11192&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11192&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10668&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10668&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES948&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES948&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES958&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES958&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES319&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES319&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11253&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11253&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10809&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10809&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11219&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11219&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10731&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10731&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES053&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES053&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10682&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10682&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES427&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES427&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11255&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11255&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES843&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES843&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES059&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES059&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES420&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES420&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES100&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES100&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11264&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11264&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11289&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11289&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10657&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10657&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES104&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES104&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES822&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES822&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10737&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10737&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES376&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES376&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES255&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES255&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES003&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES003&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES142&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES142&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES254&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES254&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES399&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES399&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES304&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES304&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11142&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11142&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES413&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES413&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES732&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES732&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES388&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES388&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES917&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES917&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11277&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11277&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES824&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES824&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES406&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES406&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11049&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11049&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES383&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES383&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES402&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES402&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11234&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11234&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737


IDC: Interaction Design And Children
IEA/AEI: International conference on Industrial and engineering applications of artificial intelligence and expert
systems
IHIS: Interoperability Of Heterogeneous Information Systems
IMC: Internet Measurement Conference
IOPADS: Workshop on I/O in Parallel and Distributed Systems
IPSN: Information Processing In Sensor Networks
IQIS: Information Quality in Informational Systems
IRAL: International Workshop on Information Retrieval with Asia Languages
IRP2PN: Information Retrieval In Peer-To-Peer Networks
IRTAW: International Workshop on Real-time Ada Issues
ISCA: International Conference on Computer Architecture
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ISMIS: International Symposium on Methodologies for Intelligent Systems
ISMM: International Symposium on Memory Management
ISPD: International Symposium on Physical Design
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ISSS: International Symposium on Systems Synthesis
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ISW: Internaional Symposium On Wikis
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IUI: International Conference on Intelligent User Interfaces
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IWSSD: International Workshop on Software Specifications & Design
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JAVA: Java Grande Conference
KCAP: International Conference On Knowledge Capture
KDD: Conference on Knowledge Discovery in Data
LCTES: Language, Compiler and Tool Support for Embedded Systems
LFP: Conference on LISP and Functional Programming
MDM: International Conference On Mobile Data Management
MICRO: International Symposium on Microarchitecture
MM: International Multimedia Conference
MMDB: ACM International Workshop On Multimedia Databases
MSP: Memory System Performance
MSWiM: International Workshop on Modeling Analysis and Simulation of Wireless and Mobile Systems
MVL: Multiple-Valued Logic
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MobiCom: International Conference on Mobile Computing and Networking
MobiDE: International Workshop on Data Engineering for Wireless and Mobile Access
MobiHoc: International Symposium on Mobile Ad Hoc Networking & Computing
MobiSys: International Conference On Mobile Systems, Applications And Services
NOSSDAV: International Workshop on Network and Operating System Support for Digital Audio and Video
NPAR: Non-Photorealistic Animation and Rendering
NPIVM: New Paradigms in Information Visualization and Manipulation
NSPW: New Security Paradigms Workshop
NetGames: Network and System Support for Games
OODS: International Workshop on Object-Oriented Database Systems
OOPSLA: Conference on Object Oriented Programming Systems Languages and Applications
OOPWORK: OOPWORK
PACT: PACT
PADS: Workshop on Parallel and Distributed Simulation
PASCO: International Symposium on Parallel Symbolic Computation
PASTE: Workshop on Program Analysis for Software Tools and Engineering
PDC: Participatory Design
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https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11165&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11165&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES365&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES365&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES365&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES365&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11288&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11288&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10693&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10693&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES778&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES778&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11186&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11186&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11204&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11204&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES978&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES978&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11286&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11286&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES176&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES176&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES416&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES416&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES111&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES111&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES141&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES141&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES858&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES858&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES415&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES415&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES429&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES429&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES418&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES418&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES335&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES335&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES392&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES392&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11299&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11299&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES607&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES607&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES823&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES823&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11251&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11251&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES341&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES341&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11252&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11252&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES838&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES838&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES056&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES056&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES939&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES939&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES117&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES117&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES288&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES288&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11265&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11265&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES366&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES366&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES316&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES316&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11162&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11162&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11143&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11143&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES875&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES875&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11167&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11167&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES877&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES877&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES395&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES395&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES951&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES951&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11191&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11191&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11190&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11190&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES785&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES785&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES963&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES963&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10658&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10658&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES101&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES101&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10716&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10716&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES890&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES890&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES318&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES318&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES632&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES632&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10924&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES10924&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES412&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES412&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES825&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES825&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES118&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES118&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11203&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737
https://web.archive.org/web/20060430033751/http://portal.acm.org/browse_dl.cfm?linked=1&part=series&idx=SERIES11203&coll=portal&dl=ACM&CFID=74332594&CFTOKEN=809737


PEPM: ACM/SIGPLAN Workshop Partial Evaluation and Semantics-Based Program Manipulation
PLDI: Conference on Programming Language Design and Implementation
PODC: Annual ACM Symposium on Principles of Distributed Computing
PODS: Symposium on Principles of Database Systems
POMC: ACM Workshop On Principles Of Mobile Computing
POPL: Annual Symposium on Principles of Programming Languages
PPDP: International Conference on Principles and Practice of Declarative Programming
PPEALS: Symposium on Principles and Practice of Parallel Programming
PPoPP: Principles and Practice of Parallel Programming
PRS: Parallel Rendering Symposium
PVG: Parallel and large-data visualization and graphics
RBAC: ACM Workshop on Role Based Access Control
RECOMB: Annual Conference on Research in Computational Molecular Biology
RKRAS: Research In Knowledge Representation For Autonomous Systems
RULE: Workshop On Rule-Based Programming
SAC: Symposium on Applied Computing
SACMAT: Symposium on Access Control Models and Technologies
SASN: Workshop on Security of ad hoc and Sensor Networks
SBCCI: SBCCI
SC: Conference on High Performance Networking and Computing
SCA: Symposium on Computer Animation
SCC: Symposium on Compiler Construction
SCCG: Spring Conference on Computer Graphics
SCG: Annual Symposium on Computational Geometry
SCM: Software Configuration Management Workshop
SCN: Simulation of Computer Networks
SENSYS: Conference On Embedded Networked Sensor Systems
SESPSDE: Software Engineering Symposium on Practical Software Development Environments
SETA: Symposium on Environments and Tools for Ada
SI3D: Symposium on Interactive 3D Graphics
SIGAda: Annual International Conference on Ada
SIGCSE: Technical Symposium on Computer Science Education
SIGDOC: ACM Special Interest Group for Design of Communications
SIGFORTH: SIGFORTH
SIGGRAPH: International Conference on Computer Graphics and Interactive Techniques
SIGIR: Annual ACM Conference on Research and Development in Information Retrieval
SIGMETRICS: Joint International Conference on Measurement and Modeling of Computer Systems
SIGMOD: International Conference on Management of Data
SIGPLAN: SIGPLAN
SIGSMALL/PC: Symposium on Small Systems
SIGSOFT: Foundations of Software Engineering
SIGUCCS: User Services Conference
SLIP: International Workshop on System-Level Interconnect Prediction
SLIPE: Symposium on Language Issues in Programming Environments
SODA: Symposium on Discrete Algorithms
SOSP: ACM Symposium on Operating Systems Principles
SPAA: ACM Symposium on Parallel Algorithms and Architectures
SPDT: Symposium on Parallel and Distributed Tools
SPM: ACM Symposium on Solid and Physical Modeling
SSR: Symposium on Software Reusability
SSS: Workshop On Storage Security And Survivability
STOC: Annual ACM Symposium on Theory of Computing
SV: Software Visualization
SVR: SIGGRAPH Video Review
SWS: Workshop On Secure Web Services
SYMSAC: Symposium on Symbolic and Algebraic Manipulation
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Foreword

The Internet is surely the second most extensive machine on the planet, after the public
switched telephone network (PSTN), and it is rapidly becoming as ubiquitous. In fact, the
distinction between the two is fast diminishing as the vision of the unified telecommunica-
tion network begins to be realized, and telecommunication operators deploy voice over IP
(VoIP) technology. One of the biggest issues involved in the transition from PSTN to VoIP
is ensuring that the customer sees (hears!) the best possible Quality of Service at all times.
This is a considerable challenge for the network’s designers and engineers.

Meanwhile, national governments – and also the European Commission – are implicitly
assuming the emergence of the ‘Information Society’, and even funding research in pursuit
of it. Critical applications including health, education, business and government are going
to be increasingly dependent on information networks, which will inevitably be based on
Internet (and Web) technologies. The penetration of broadband access into homes as well
as businesses is rapidly bringing Web (and Internet) into everyone’s lives and work.

The Internet was never foreseen as the more commercial network that it has now
become: an informal tool for researchers has become a cornerstone of business. It is crucial
that the underlying technology of the Internet is understood by those who plan to employ
it to support critical applications. These ‘enterprise owners’, whether they be governments
or companies, need to understand the principles of operation of the Internet, and along
with these principles, its shortcomings and even its vulnerabilities. It does have potential
shortcomings, principally its unproven ability to act as a critical support infrastructure; and
it does have vulnerabilities, including its inability to cope with distributed denial-of-service
attacks. These are arguably among the most pressing topics for Internet research.

It is particularly important that there are no unwarranted assumptions about the ability of
the Internet to support more commercial activities and various critical applications. People
involved in managing and operating Internet-based networks, and those who are considering
its potential, will be suitably educated by Michael Welzl’s book.

Congestion – the overloading of switches or routers with arriving traffic packets – is a
consequence of the design of the Internet. Many mechanisms have been proposed to deal
with it, though few have been deployed as yet. This book covers the theory and practical
considerations of congestion, and gives an in-depth treatment of the subject.

‘Network Congestion Control: Managing Internet Traffic’ is a welcome addition to the
Wiley Series in Communications Networking & Distributed Systems.

David Hutchison
Lancaster University
April 2005
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Preface

Some people raised their eyebrows when I told them that I was writing a book on congestion
control, and said, ‘Is this topic really large enough for a book?’ Well, it certainly is, and
I am sure that it is needed. For example, there are quite a number of Ph.D. students out
there who work in this field–yet, when they start out, they do not have a comprehensive
introductory book about the subject. This book is for them and, of course, for anyone
else with an interest in this fascinating topic–graduate students, teachers in academia and
network administrators alike.

While the original page estimate was only a little lower than the actual outcome, I
am now convinced that it would have been possible to write a book of twice this size
on congestion control–but this would have meant diverging from the original goals and
including things that are already nicely covered in other places. Instead of overloading
this book, I therefore choose to recommend two books that were published last year as
complementary material: (Hassan and Jain 2004) and (Srikant 2004).

Even if there is only one author, no book is the work of a single person. In my case,
there are many people who provided help in one way or another – Anil Agarwal, Simon
Bailey, Sven Hessler and Murtaza Yousaf proofread the text; this was sometimes a hectic
task, especially towards the end of the process, but they all just kept on providing me with
valuable input and constructive criticism. Neither you nor I would be happy with the result
if it was not for these people. I would like to point out that I never personally met Anil–we
got in touch via a technical discussion in the end-to-end interest mailing list of the IRTF,
and he just volunteered to proofread my book. This certainly ranks high in the list of ‘nicest
things that ever happened to me’, and deserves a big thanks.

I would like to thank Craig Partridge for providing me with information regarding
the history of congestion control and allowing me to use his description of the ‘global
congestion collapse’ incident. Further thanks go to Martin Zwicknagl for his Zillertaler
Bauernkrapfen example, Stefan Hainzer for bringing an interesting article about fairness
to my attention, and Stefan Podlipnig for numerous discussions which helped to shape the
book into its present form. Two tools are described in Appendix A, where it is stated that
they ‘were developed at our University’. Actually, they were implemented by the following
students under my supervision: Christian Sternagel wrote CAVT, and Wolfgang Gassler,
Robert Binna and Thomas Gatterer wrote NSBM. The congestion control behaviour analyses
of various applications described in Chapter 6 were carried out by Muhlis Akdag, Thomas
Rammer, Roland Wallnöfer, Andreas Radinger and Marcus Fischer under my supervision.
I would like to mention Michael Trawöger because he insisted that he be named here; he
had a ‘cool cover idea’ that may or may not have made it onto the final book’s front page.
While the right people to thank for this are normally the members of the Wiley graphics
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xiv PREFACE

department, if the cover of this book is the best that you have ever seen, it surely was his
influence.

I would like to thank two people whom I have never been in touch with but the work that
they have done had such a major influence on this book: Raj Jain and Grenville Armitage.
Like nobody else, Raj Jain is able to explain seemingly complex things in a simple manner;
reading his papers assured me that it would indeed be possible to write a book that is easily
comprehensible yet covers the whole range of congestion control issues. I had the writing
style of his early papers in mind when I wrote certain sections of this book, especially
Chapter 2. Grenville Armitage had a somewhat similar influence, as he impressed me with
his book ‘Quality of Service in IP Networks’ (Armitage 2000). It is easily readable and
introductory, but it still manages to cover all the important topics. I used this book as some
sort of a ‘role model’–Grenville Armitage basically did with QoS what I tried to do with
congestion control.

I should not forget to thank the people who helped me at the publisher’s side of the
table–David Hutchison, Birgit Gruber, Joanna Tootill and Julie Ward. These are of course
not the only people at John Wiley & Sons who were involved in the production of this
book–while I do not know the names of the others, I thank them all! Figures 3.13, 4.11,
6.1 and A.5 were taken from (Welzl 2003) with kind permission of Springer Science and
Business Media (Kluwer Academic Publishers at the time the permission was granted).

Finally, I would like to name the people whom I already mentioned in the ‘dedica-
tion’: my Ph.D. thesis supervisors, who really did a lot for me, were Max Mühlhäuser and
Jon Crowcroft. My grandmother, Gertrud Welzl, provided me with an immense amount
of support throughout my life, and I also enjoy a lot of support from my girlfriend, Petra
Ratzenböck; I really strained her patience during the final stages of book writing. As I
write this, it strikes me as odd to thank my girlfriend, while most other authors thank their
wives–perhaps the time has come to change this situation.
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As the Internet becomes increasingly heterogeneous, the
issue of congestion control becomes ever more important.

In order to maintain good network performance, mechanisms
must be provided to prevent the network from being congested for
any significant period of time. Michael Welzl describes the
background and concepts of Internet congestion control, in an
accessible and easily comprehensible format.  Throughout the
book, not just the how, but the why of complex technologies
including the Transmission Control Protocol (TCP) and Active
Queue Management are explained.  The text also gives an
overview of the state-of-the-art in congestion control research and
an insight into the future.

Network Congestion Control:

• Presents comprehensive, easy-to-read documentation on
the advanced topic of congestion control without heavy
maths.

• Aims to give a thorough understanding of the evolution of
Internet congestion control: how TCP works, why it works
the way it does, and why some congestion control
concepts failed for the Internet.

• Explains the Chiu/Jain vector diagrams and introduces a
new method of using these diagrams for analysis,
teaching & design.

• Elaborates on how the theory of congestion control
impacts on the practicalities of service delivery.

• Includes an appendix with examples/problems to assist
learning.

• Provides an accompanying website with Java tools for
teaching congestion control, as well as examples, links to
code and projects/bibliography.

This invaluable text will provide academics and researchers in
computer science, electrical engineering and communications
networking, as well as students on advanced networking and
Internet courses, with a thorough understanding of the current
state and future evolution of Internet congestion control.  Network

Wiley::Network Congestion Control: Managing Internet Traffic https://web.archive.org/web/20051115025024/http://www.wiley.com/W...

1 of 2 5/1/24, 2:00 PM



Third-Generation Systems and
Intelligent Wireless Networking:
Smart Antennas and Adaptive
Modulation (Hardcover)
by J. S. Blogh, Lajos Hanzo

administrators and Internet service and applications providers will
also find Network Congestion Control a comprehensive,
accessible self-teach tool.

Printer-ready version E-mail a friend

Copyright © 2000-2005 by John Wiley & Sons, Inc. or related companies. All rights reserved. Please read our Privacy Policy

Wiley::Network Congestion Control: Managing Internet Traffic https://web.archive.org/web/20051115025024/http://www.wiley.com/W...

2 of 2 5/1/24, 2:00 PM



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 0003E 
 
 





The Wayback Machine - https://web.archive.org/web/20051224175649/http://www.welzl.at:80/congestion/index.html

Network Congestion Control: Managing Internet Traffic
Accompanying website

Please visit the Wiley or Amazon pages for details about the book itself.

Note: this page contains a lot of links to people because these links tend to be more stable than direct links to pages related
to protocols or mechanisms. However, a link to person X doesn't mean that I consider the work done by this person more
important than the work done by person Y (who is not mentioned here) - probably, I just liked the web page of person X
better :-)

Please drop me a line if you notice a malfunctioning link!

Preface

• In April 2005, some progress was made regarding the issue that is mentioned in the last sentence.

Chapter 2: Congestion control principles

• This chapter starts out with a reference to Keshav's thesis (scroll down a bit), which is an important congestion control
reference.

• This simulation script was used to generate figure 2.2.
• Many of the basic principles in this chapter are nicely described in papers by Raj Jain, whose list of publications is a

really good starting point for background reading. This is also the place to look for the paper that introduced the
AIMD diagrams. Congestion collapse

• Speaking of important papers, this is the origin of the end-to-end argument; if you're a Ph.D. student working on
computer networks, you simply must read this paper - it will help you understand why some things are the way they
are in today's Internet.

• Phase effects are described here.
• Here are slides from Van Jacobson's SIGCOMM 2001 speech (mentioned in section 2.14.2).
• Some material on the tragedy of the commons; take it with a grain of salt...
• This tutorial by Jean-Yves Le Boudec discusses fairness issues; proportional fairness is a particularly interesting

concept that was introduced by Frank Kelly.
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Chapter 3: Present technology

• This chapter is mainly based on RFCs, which can be obtained from the RFC-editor (and a million other places). For a
quick reference to TCP RFCs, I recommend figure 3.10 on page 88 and the TCP roadmap document, which is still an
Internet-draft at the time of writing (albeit an extremely useful one). Of course, you also shouldn't miss the famous
congestion avoidance and control paper.

• Sally Floyd made significant contributions to the congestion control mechanisms in today's Internet; she maintains
special web pages, e.g., about ECN, SACK, RED... her website, and the ICIR pages in general, are good sources for
any such information; for instance, there's the TBIT page which documents the current state of TCP implementations
in the Internet.

• This is the squirrel that is mentioned in footnote 13, section 3.4.2 (page 72).
• Some SCTP material is here.
• ATM ABR is thoroughly described in the freely available traffic management specification of the ATM Forum.

Chapter 4: Experimental enhancements

• Many of the enhancements that are described at the beginning of this chapter are specified in experimental RFCs. For
these and other TCP enhancements, I would once again like to recommend Sally Floyd's page - the number of
literature pointers that she maintains is truly impressive!

• The Congestion Manager (section 4.2.2, page 119).
• These slides by Van Jacobson are mentioned in section 4.4 (page 129).
• Steven Low's group is the place to look for papers on REM, FAST and a lot of maths.
• The DCCP page at ICIR.
• Injong Rhee is the author of TEAR, BIC and CUBIC; he maintains pages for each of these protocols. Similarly,

Saverio Mascolo's homepage is probably the best source for information about TCP Westwood. Highspeed TCP and
Quick-start are, again, Sally Floyd projects, and CADPC/PTP is my own little contribution to the congestion control
community. I maintain a dedicated webpage. Dina Katabi is the main author of XCP.

Chapter 5: Internet traffic management – the ISP perspective

• Section 5.1, "the nature of Internet traffic" - here, again, I recommend Sally Floyd's related page.
• For more information about QoS, I recommend the book "Quality of Service in IP Networks" by Grenville Armitage.

Chapter 6: The future of Internet congestion control

• Some of the things in this chapter are my own research efforts - e.g., "Tailor-made Congestion Control" is a FWF
(Austrian Science Fund) supported research project at the University of Innsbruck.

• If you're interested in the most recent congestion control research efforts, it might be a good idea to look at the online
technical programs of the ACM SIGCOMM and IEEE INFOCOM conferences, both of which contain freely
available papers. ACM CCR is also a good source that is freely available to the public.

Appendix A: Teaching congestion control with tools

• CAVT has a webpage of its own.
• I maintain a small ns webpage, which contains the NSBM tool and the throughput.pl perl script.
• This is not mentioned in the book, and not related to congestion control: if you like these tools and plan to use them in

a general networking course, you might also like the irvtool which is nice for teaching routing basics.
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Appendix B: Related IETF work

• The Internet Engineering Task Force (IETF) and the Internet Research Task Force (IRTF) with its end-to-end research
group. Note that there has been talk about an IRTF congestion control research group, so keep track of the IRTF
homepage and see what's happening!

• Some relevant IETF working groups:
◦ TCP Maintenance and Minor Extensions (tcpm)
◦ Transport Area Working Group (tsvwg)
◦ Datagram Congestion Control Protocol (dccp)
◦ Audio/Video Transport (avt)
◦ Reliable Multicast Transport (rmt)
◦ Signaling Transport (sigtran)
◦ Robust Header Compression (rohc)

Last update: 25. July 2005
Back to Michael's page
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