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)NTERNET฀SOURCES฀ARE฀INCREASINGLY฀USED฀IN฀SCHOLARLY฀WORK฀
AT฀ALL฀LEVELS�฀YET฀IT฀IS฀OFTEN฀DIFFICULT฀TO฀COLLECT฀THE฀INFORMA

TION฀ NEEDED฀ TO฀ CITE฀ THESE฀ SOURCES฀ PROPERLY�฀ 4HE฀ AUTHOR฀
PROPOSES฀ A฀ METHOD฀ BY฀ WHICH฀ BIBLIOGRAPHIC฀ INFORMATION฀
EMBEDDED฀ IN฀ ELECTRONIC฀ SOURCES฀ COULD฀ BE฀ AUTOMATICALLY฀
EXTRACTED฀WHEN฀NEEDED฀AND฀DISCUSSES฀EXISTING฀STANDARDS฀
THAT฀COULD฀BE฀UTILIZED฀TO฀ACCOMPLISH฀THIS฀AND฀IMPEDIMENTS฀
TO฀IMPLEMENTATION�

%LECTRONIC฀ SOURCES฀ OF฀ INFORMATION�฀ ALSO฀ KNOWN฀ AS฀
E
SOURCES�฀ HAVE฀ BECOME฀ AN฀ IMPORTANT฀ REPOSITORY฀ OF฀
KNOWLEDGE�฀ %
SOURCES฀ HAVE฀ THE฀ UNIQUE฀ QUALITY฀ OF฀

BEING฀ACCESSIBLE฀TO฀ANYONE฀WHO฀MIGHT฀WANT฀TO฀CITE฀OR฀QUOTE฀
THEIR฀ CONTENT฀ IN฀ A฀ FORM฀ THAT฀ ALLOWS฀ DIRECT฀ TRANSFER฀ FROM฀
THE฀ SOURCE฀ TO฀ THE฀ DERIVATIVE฀ THROUGH฀ THE฀ COPY
AND
PASTE฀
FUNCTIONALITY฀ OF฀ INFORMATION฀ TECHNOLOGY฀ �)4	�฀ 7HILE฀ THIS฀
TRANSFER฀OF฀CONTENT฀HAS฀BEEN฀MADE฀EASY�฀IT฀IS฀STILL฀A฀DIFFICULT฀
AND฀MANUAL฀PROCESS฀TO฀CAPTURE฀AND฀PROPERLY฀UTILIZE฀THE฀BIB

LIOGRAPHIC฀INFORMATION฀DESCRIBING฀E
SOURCES�฀)N฀MANY฀CASES�฀
NOTABLY฀7EB฀PAGES�฀THE฀BIBLIOGRAPHIC฀INFORMATION฀IS฀ALREADY฀
EMBEDDED฀IN฀THE฀SOURCE�฀YET฀IT฀IS฀NOT฀EASILY฀ACCESSIBLE�฀

)T฀HAS฀BEEN฀MORE฀THAN฀TEN฀YEARS฀SINCE฀ISSUES฀REGARDING฀
THE฀NEED฀FOR฀STANDARDS฀FOR฀CITING฀HYPERMEDIA฀WORKS฀WERE฀
FIRST฀ RAISED��฀ $URING฀ THAT฀ TIME฀ AN฀ EXPLOSIVE฀ GROWTH฀ AND฀
EVOLUTION฀OF฀HYPERMEDIA฀MAINLY฀IN฀THE฀FORM฀OF฀7EB฀SITES�฀
BUT฀ALSO฀IN฀#$
2/-�฀$6$�฀AND฀OTHER฀FORMATS฀HAS฀OCCURRED�฀
4HE฀)NTERNET฀ IN฀PARTICULAR฀ IS฀ INCREASINGLY฀USED฀BY฀SCHOLARS฀
AT฀ALL฀LEVELS฀IN฀SUPPORT฀OF฀THEIR฀RESEARCH฀AND฀WRITING��฀)4฀HAS฀
BEEN฀FIRMLY฀EMBRACED฀BY฀SCHOLARS฀IN฀EVERY฀FIELD�฀AT฀THE฀LEAST฀
FOR฀MANUSCRIPT฀PREPARATION฀AND฀IN฀MANY฀CASES฀FOR฀THE฀ENTIRE฀
RESEARCH฀AND฀PUBLICATION฀CYCLE�฀9ET฀SCHOLARS฀HAVEN�T฀BEGUN฀
TO฀TAKE฀ADVANTAGE฀OF฀THE฀POTENTIAL฀MECHANISMS฀THAT฀)4฀CAN฀
AFFORD฀FOR฀ACCURATELY฀IDENTIFYING฀SOURCES฀AND฀LINKING฀THESE฀
SOURCES฀TO฀OUR฀CITATIONS฀OF฀THEM�

฀ #ITATION฀STANDARDS

#ITATION฀ STANDARDS฀ FALL฀ INTO฀ TWO฀ CATEGORIES�฀ FORMATTING฀
OF฀ CITATIONS฀ IN฀ DERIVATIVE฀ WORKS฀ AND฀ INCLUSION฀ OF฀ BIBLIO

GRAPHIC฀IDENTIFYING฀INFORMATION฀IN฀ORIGINAL฀WORKS�

3TANDARDS฀FOR฀FORMATTING฀CITATIONS฀FOR฀E
SOURCES฀HAVE฀
BEEN฀ ESTABLISHED฀ BY฀ A฀ NUMBER฀ OF฀ AUTHORITIES�฀ 4HESE฀
AUTHORITIES฀ INCLUDE฀ THE฀ -ODERN฀ ,ANGUAGE฀ !SSOCIATION฀
�-,!	�฀ THE฀ !MERICAN฀ 0SYCHOLOGICAL฀ !SSOCIATION�฀ 4HE฀

#HICAGO฀-ANUAL฀OF฀3TYLE�฀THE฀.ATIONAL฀,IBRARY฀OF฀-EDICINE�฀
AND฀OTHERS��฀4HESE฀STANDARDS฀FOR฀E
SOURCES฀DIFFER฀FROM฀ONE฀
ANOTHER฀JUST฀AS฀THEIR฀PRINT฀COUNTERPARTS฀DO฀�SEE฀APPENDIX฀
!	�฀(OWEVER�฀ THE฀ACTUAL฀METADATA฀ �I�E�฀ TITLE�฀AUTHOR�฀YEAR฀
PUBLISHED�฀ ETC�	฀ ARE�฀ OF฀ COURSE�฀ THE฀ SAME฀ FOR฀ ANY฀ GIVEN฀
ITEM�฀ /NLY฀ THE฀ PRESENTATION฀ OF฀ THIS฀ INFORMATION฀ VARIES�฀
"ECAUSE฀COMPUTER
AIDED฀FORMATTING฀OF฀CITATIONS฀AND฀REFER

ENCES฀IS฀HANDLED฀NOW฀BY฀A฀VARIETY฀OF฀BIBLIOGRAPHIC฀DATA

BASE฀MANAGERS฀THIS฀ASPECT฀OF฀CITATION฀REFERENCE฀WILL฀NOT฀BE฀
DISCUSSED฀FURTHER�

6ERY฀ LITTLE�฀ HOWEVER�฀ HAS฀ BEEN฀ DONE฀ ON฀ THE฀ PART฀ OF฀
E
PUBLISHERS฀ TO฀MAKE฀PROPER฀CITING฀OF฀WORKS฀STRAIGHTFOR

WARD�฀4HE฀FEW฀EXCEPTIONS฀ARE฀MOSTLY฀IN฀THE฀FORM฀OF฀WRIT

TEN฀INSTRUCTIONS฀AT฀THE฀BEGINNING฀OR฀END฀OF฀A฀WORK�฀OR฀ON฀A฀
SEPARATE฀PAGE�฀STATING฀THE฀PREFERRED฀WORDING฀AND฀FORMAT฀
OF฀ A฀ CITATION฀ TO฀ THAT฀ WORK�฀ 3OME฀ E
PUBLISHERS฀ PROVIDE฀ A฀
FORMATTED฀ �SUCH฀ AS฀ IN฀ -,!฀ FORMAT	฀ CITATION฀ FOR฀ COPY

ING฀ WHICH฀ IS฀ HELPFUL฀ BUT฀ ALSO฀ RENDERS฀ THEM฀ LESS฀ USEFUL฀
FOR฀ THOSE฀WHO฀NEED฀ TO฀USE฀OTHER฀ FORMATS�฀4HE฀!MERICAN฀
,IBRARY฀!SSOCIATION฀�!,!	฀PROVIDES฀A฀BUTTON฀LABELED฀hCITE฀
THIS฀PAGEv฀ON฀THE฀PAGES฀OF฀THEIR฀7EB฀SITE��฀ )T฀PRODUCES฀A฀
PAGE฀WITH฀THE฀!,!
FORMATTED฀CITATION฀READY฀FOR฀COPYING฀
AND฀ SUBSEQUENTLY฀ PASTING฀ INTO฀ A฀ REFERENCES฀ LIST�฀ AGAIN�฀
LESS฀USEFUL฀FOR฀THOSE฀NOT฀ADHERING฀TO฀THE฀!,!�S฀PREFERRED฀
STYLE�฀ 5NTIL฀ RECENTLY฀ 0SYCH)NFO฀ PROVIDED฀ A฀ BUTTON฀ AT฀ THE฀
BEGINNING฀OF฀EACH฀PARAGRAPH฀OF฀FULL
TEXT฀ARTICLES฀AVAILABLE฀
THROUGH฀THEIR฀7EB฀SITE�฀4HIS฀BUTTON฀DISPLAYED฀THE฀FORMAT

TED฀ CITATION฀ IN฀ A฀ SEPARATE฀ WINDOW฀ READY฀ FOR฀ COPYING�฀
4HIS฀ FEATURE฀ HAS�฀ HOWEVER�฀ BEEN฀ REMOVED฀ FROM฀ THE฀ 7EB฀
SITE�฀4HE฀!#-฀0ORTAL฀PROVIDES฀LINKS฀ON฀CITATION฀PAGES฀FOR฀
DISPLAYING฀ BIBLIOGRAPHIC฀ METADATA฀ IN฀ A฀ FORMAT฀ SUITABLE฀
FOR฀ IMPORTING฀ INTO฀ TWO฀ POPULAR฀ BIBLIOGRAPHIC฀ DATABASE฀
MANAGEMENT฀SYSTEMS฀�%ND.OTE฀AND฀"IB4EX	��฀4HE฀RESULT

ING฀OUTPUT฀MUST฀THEN฀BE฀SAVED฀AS฀A฀TEXT฀FILE฀AND฀IMPORTED฀
INTO฀THE฀DATABASE�

4HESE฀ ARE฀ JUST฀ A฀ FEW฀ OF฀ THE฀ SOLUTIONS฀ THAT฀ HAVE฀ BEEN฀
IMPLEMENTED฀ BY฀ A฀ VARIETY฀ OF฀ ORGANIZATIONS�฀ 4HE฀ LACK฀ OF฀
STANDARDIZATION฀ IN฀ AND�฀ IN฀ SOME฀ CASES�฀ THE฀ EPHEMERAL฀
NATURE฀ OF฀ PROVIDING฀ BIBLIOGRAPHIC฀ INFORMATION฀ TO฀ THE฀
READER฀WILL฀ LIMIT฀THE฀USE฀OF฀THESE฀AIDS�฀4HE฀REMAINDER฀OF฀
THIS฀ PAPER฀ WILL฀ FOCUS฀ ON฀ A฀ METHOD฀ THAT฀ CAN฀ BE฀ APPLIED฀
ACROSS฀ A฀ RANGE฀ OF฀ DIGITAL฀ MEDIA฀ TYPES฀ AND฀ OPERATING฀
SYSTEMS฀ AND฀ COULD฀ FORM฀ THE฀ BASIS฀ FOR฀ A฀ MUCH฀ NEEDED฀
STANDARD�

฀ %NABLING฀TECHNOLOGIES

4HE฀ DIGITAL฀ NATURE฀ OF฀ E
SOURCES฀ SHOULD฀ MAKE฀ CAPTURING฀
THE฀ INFORMATION฀ NECESSARY฀ TO฀ PROPERLY฀ CITE฀ THEM฀ ESPE

CIALLY฀EASY�฀6IEWING฀E
SOURCE฀MATERIAL฀REQUIRES฀THE฀USE฀OF฀
A฀ DIGITAL฀ INFORMATION฀ SYSTEM฀ OF฀ SOME฀ SORT�฀ OFTEN฀ A฀ 7EB฀
BROWSER฀OR฀OTHER฀VIEWER฀ RUNNING฀ON฀A฀COMPUTER��฀-OST�฀
IF฀NOT฀ALL�฀OF฀THESE฀PROGRAMS฀NOW฀INCLUDE฀THE฀CAPABILITY฀TO฀

#ITATIONS฀IN฀(YPERMEDIA�฀
)MPLEMENTATION฀)SSUES 0ETER฀*ÚRGENSEN

0ETER฀ *ÏRGENSEN฀ �PJORGENSEN CI�FSU�EDU	฀ IS฀ !SSISTANT฀
0ROFESSOR฀ IN฀ THE฀ #OLLEGE฀ OF฀ )NFORMATION฀ AT฀ &LORIDA฀ 3TATE฀ 5NI

VERSITY�฀4ALLAHASSEE�



SELECT�฀COPY�฀AND฀PASTE฀PORTIONS฀OF฀MATERIAL฀ON฀SCREEN฀INTO฀
A฀SYSTEM
WIDE฀DATA฀STRUCTURE฀COMMONLY฀KNOWN฀AS฀A฀CLIP

BOARD฀OR฀PASTEBOARD�฀4AKING฀NOTES฀IS฀THUS฀FACILITATED฀AND฀
DIRECT฀ QUOTATIONS฀ ARE฀ NO฀ LONGER฀ SUBJECT฀ TO฀ TYPOGRAPHICAL฀
ERRORS฀ INTRODUCED฀BY฀ THE฀QUOTER��฀4HE฀AUTHOR฀PREVIOUSLY฀
SUGGESTED฀ THAT฀ THIS฀ COPYING฀ FACILITY฀ COULD฀ BE฀ HARNESSED฀
TO฀AUTOMATICALLY฀GATHER฀BIBLIOGRAPHIC฀INFORMATION฀WHICH฀
COULD฀ THEN฀ BE฀ ATTACHED฀ DIRECTLY฀ TO฀ A฀ QUOTE฀ OR฀ LINKED฀ TO฀
THROUGH฀A฀BIBLIOGRAPHIC฀DATABASE��฀)N฀ORDER฀TO฀ACCOMPLISH฀
THIS฀ GOAL�฀ THE฀ NECESSARY฀ BIBLIOGRAPHIC฀ INFORMATION฀ MUST฀
BE฀EMBEDDED฀IN฀THE฀E
SOURCE฀IN฀A฀STANDARDIZED�฀OR฀AT฀LEAST฀
PARSABLE�฀FORM�฀"ECAUSE฀IT฀HAS฀BEEN฀SHOWN฀THAT฀RESOURCE฀
AUTHORS฀CAN฀PROVIDE฀GOOD฀METADATA฀IN฀$UBLIN฀#ORE฀�$#	฀
FORMAT�฀IT฀IS฀REASONABLE฀TO฀PROPOSE฀THAT฀AUTHORING฀SYSTEMS฀
SHOULD฀MAKE฀IT฀EASIER฀TO฀INCLUDE฀PROPERLY฀FORMATTED฀META฀
INFORMATION฀ IN฀E
SOURCES��฀ )N฀ADDITION�฀ THE฀ SOFTWARE฀ THAT฀
IS฀ USED฀ TO฀ ACCESS฀ E
SOURCES฀ MUST฀ HAVE฀ THE฀ CAPABILITY฀ TO฀
HARVEST฀THE฀BIBLIOGRAPHIC฀INFORMATION฀WHEN฀REQUIRED฀AND฀
MAKE฀IT฀AVAILABLE฀TO฀THE฀USER�฀4HESE฀REQUIREMENTS฀WILL฀BE฀
ADDRESSED฀IN฀THE฀FOLLOWING฀SECTIONS�฀WHICH฀WILL฀USE฀7EB฀
DOCUMENT฀TECHNOLOGY฀AS฀THE฀FRAME฀OF฀REFERENCE�฀KEEPING฀
IN฀ MIND฀ THAT฀ VERY฀ SIMILAR฀ TECHNIQUES฀ CAN฀ BE฀ APPLIED฀ TO฀
OTHER฀DIGITAL฀PUBLICATION฀FORMS�฀SUCH฀AS฀$6$�

฀ 0ROPOSED฀SOLUTIONS

%MBEDDED฀BIBLIOGRAPHIC฀INFORMATION

-ETADATA฀TAGS฀ARE฀NOW฀QUITE฀COMMON�฀ALTHOUGH฀THEIR฀USE฀IS฀
PRIMARILY฀FOR฀EMBEDDING฀INFORMATION฀REGARDING฀THE฀AUTHOR

ING฀SOFTWARE฀AND฀INSTRUCTIONS฀TO฀7EB฀hROBOTSv฀AND฀CACHING฀
SERVERS���฀ 4HE฀ ADDITION฀ OF฀ BIBLIOGRAPHIC฀ METADATA฀ IS฀ NO฀
MORE฀DIFFICULT฀AND�฀IN฀FACT�฀ IS฀ALREADY฀BEING฀DONE฀BY฀SOME฀
AUTHORS฀ AND฀ PUBLISHERS฀ USING฀ THREE฀ LARGELY฀ COMPATIBLE฀
STANDARDS���฀4HESE฀STANDARDS�฀THE฀$#�฀THE฀-ETADATA฀/BJECT฀
$ESCRIPTION฀3CHEMA฀�-/$3	�฀AND฀THE฀-ETADATA฀%NCODING฀
AND฀4RANSMISSION฀3TANDARD฀�-%43	฀ARE฀DISCUSSED฀BRIEFLY฀IN฀
THE฀FOLLOWING฀SECTIONS�

$#
4HE฀ $#฀ METADATA฀ STANDARD฀ WAS฀ INITIALLY฀ DEVELOPED฀ BY฀
AN฀AD฀HOC฀GROUP฀OF฀SCHOLARS฀INVITED฀TO฀THE฀/#,#�.#3!฀
-ETADATA฀7ORKSHOP฀HELD฀IN฀$UBLIN�฀/HIO�฀IN฀-ARCH฀�����฀
3INCE฀ THEN฀ THE฀$#฀-ETADATA฀ )NITIATIVE฀ �$#-)	฀HAS฀BEEN฀
ESTABLISHED฀ TO฀ PROVIDE฀ FORMAL฀ LEADERSHIP฀ IN฀ DEVELOPING฀
AND฀ MAINTAINING฀ THE฀ STANDARD���฀ 4HE฀ STANDARD฀ CONTAINS฀
EIGHTEEN฀ BASIC฀ ELEMENTS฀ �TABLE฀ �	฀ AND฀ HAS฀ BEEN฀ INCOR

PORATED฀ INTO฀ )3/฀ 3TANDARD฀ �����
�����฀ .)3/฀ 3TANDARD฀
:�����
����฀AND฀#%.฀7ORKSHOP฀!GREEMENT฀#7!฀������฀
THE฀/PEN฀!RCHIVES฀)NITIATIVE�฀AND฀IMPLEMENTED฀BY฀MORE฀
THAN฀TWO฀HUNDRED฀DATA฀PROVIDERS���฀4AGS฀OF฀PRIMARY฀INTER

EST฀TO฀THE฀SCHOLAR฀WISHING฀TO฀MAKE฀PROPER฀ATTRIBUTIONS฀ARE฀
DC�TITLE�฀ DC�CREATOR�฀ DC�DATE�฀ DC�SOURCE�฀ DC�PUBLISHER�฀ AND฀

DC�IDENTIFIER�฀4HE฀$#฀IS฀MISSING฀ELEMENTS฀ THAT฀WOULD฀BE฀
USEFUL฀FOR฀PROPER฀CITING�฀SUCH฀AS฀EDITOR฀�WHICH฀IS฀INCLUDED฀
BUT฀ NOT฀ DIFFERENTIATED฀ IN฀ THE฀ DC�CREATOR฀ ELEMENT	฀ AND฀
CONFERENCE
RELATED฀ INFORMATION�฀ 4HESE฀ ITEMS฀ COULD฀ BE฀
INCLUDED฀IN฀ONE฀OF฀THE฀CATCHALL฀ELEMENTS�฀SUCH฀AS฀IDENTIFIER฀
�OR฀BETTER฀YET�฀ITS฀REFINEMENT฀BIBLIOGRAPHIC#ITATION	�

-/$3
4HE฀ 5�3�฀ ,IBRARY฀ OF฀ #ONGRESS฀ HAS฀ DEVELOPED฀ -/$3฀ AS฀
AN฀ALTERNATIVE฀TO฀$#�฀)N฀THEIR฀WORDS�฀-/$3฀hIS฀INTENDED฀
TO฀ BE฀ ABLE฀ TO฀ CARRY฀ SELECTED฀ DATA฀ FROM฀ EXISTING฀ -!2#฀
��฀ RECORDS฀ AS฀ WELL฀ AS฀ TO฀ ENABLE฀ THE฀ CREATION฀ OF฀ ORIGINAL฀
RESOURCE฀DESCRIPTION฀RECORDS�v��฀4HIS฀SCHEMA฀UTILIZES฀8-,฀
AND฀IS฀RICHER฀THAN฀$#฀BUT฀NOT฀AS฀RICH฀AS฀-!2#���฀)TS฀RICH

NESS฀ HAS฀ MADE฀ IT฀ THE฀ FORMAT฀ OF฀ CHOICE฀ FOR฀ INTERMEDIATE฀
RECORDS฀IN฀SEVERAL฀CONVERSION฀PROCESSES���

-%43
-%43฀ WAS฀ DEVELOPED฀ AS฀ PART฀ OF฀ THE฀ $IGITAL฀ ,IBRARY฀
&OUNDATION฀ INITIATIVE฀ AS฀ AN฀ OPEN฀ STANDARD฀ FOR฀ DIGITAL฀
OBJECT฀ DESCRIPTION���฀ -%43฀ IS฀ THE฀ MOST฀ FINELY฀ GRAINED฀
METADATA฀ STANDARD฀ OF฀ THE฀ THREE฀ CONSIDERED฀ HERE�฀ )T฀ IS฀
INTENDED฀TO฀BE฀USED฀STRICTLY฀FOR฀CREATING฀DOCUMENTS฀WHICH฀
DESCRIBE฀DIGITAL฀RESOURCES�฀ALTHOUGH฀IT฀DOES฀HAVE฀A฀PROVI

SION฀ �THE฀ �&#ONTENT�฀ ELEMENT	฀ FOR฀ INCLUDING฀ THE฀ ACTUAL฀
CONTENT฀ OF฀ THE฀ OBJECT฀ THE฀ -%43฀ DOCUMENT฀ DESCRIBES�฀
RATHER฀THAN฀THE฀USUAL฀FILE฀SPECIFICATIONS฀ONLY���

/F฀ THESE฀ THREE฀ STANDARDS�฀ $#฀ IS฀ BOTH฀ DESIGNED฀ AND฀
MOST฀ WIDELY฀ IMPLEMENTED฀ AS฀ AN฀ EMBEDDED฀ SOURCE฀ OF฀
METADATA฀ IN฀ E
SOURCES�฀ 4HEREFORE฀ THE฀ REMAINDER฀ OF฀ THIS฀
PAPER฀ WILL฀ FOCUS฀ ON฀ $#฀ META฀ TAGS�฀ RECOGNIZING฀ THAT฀ THE฀
PRINCIPLES฀BEING฀PRESENTED฀CAN฀JUST฀AS฀WELL฀BE฀APPLIED฀TO฀
OTHER฀EMBEDDED฀METADATA฀STANDARDS�

/F฀ COURSE�฀ THE฀ INCLUSION฀ OF฀ METADATA฀ ELEMENTS฀ IN฀ E

SOURCES฀IS฀A฀REQUIREMENT฀FOR฀THE฀UTILIZATION฀OF฀THIS฀INFOR

MATION฀ BY฀ CITING฀ AUTHORS�฀ 4HESE฀ TAGS฀ COULD฀ BE฀ ADDED฀
BY฀ AUTHORS฀ THEMSELVES�฀ AS฀ SUPPORTED฀ BY฀ 'REENBERG฀ ET฀
AL��฀ OR฀ IT฀ MIGHT฀ BECOME฀ THE฀ ADDED฀ VALUE฀ THAT฀ PUBLISH

ERS฀PROVIDE฀AS฀ THE฀SCHOLARLY฀PRESS฀BECOMES฀ INCREASINGLY฀
DIGITAL฀ AND฀ )NTERNET
BASED���฀!T฀ ANY฀ RATE�฀ THERE฀ ARE฀ NOW฀
SEVERAL฀ �LARGELY฀ EXPERIMENTAL	฀ SOLUTIONS฀ TO฀ THE฀ PROBLEM฀
OF฀AUTOMATING฀THE฀CREATION฀AND฀ADDITION฀OF฀WELL
FORMED฀

4ABLE฀��฀$#฀ELEMENTS฀

AUDIENCE฀

CONTRIBUTOR฀

COVERAGE฀

CREATOR฀

DATE฀

DESCRIPTION฀

FORMAT฀

IDENTIFIER฀

LANGUAGE฀

PROVENANCE฀

PUBLISHER฀

RELATION฀

RIGHTS฀

RIGHTS(OLDER฀

SOURCE฀

SUBJECT฀

TITLE฀

TYPE฀
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META฀ TAGS�฀/NE฀MODEL฀GENERATES฀META฀ TAGS฀BASED฀ON฀AN฀
ANALYSIS฀ OF฀ THE฀ CONTENT฀ OF฀ ANY฀ 7EB฀ PAGE฀ WHOSE฀ 52,฀ IS฀
SUPPLIED฀ BY฀ THE฀ USER���฀ !FTER฀ RETRIEVING฀ AND฀ ANALYZING฀
THE฀7EB฀PAGE�฀A฀FORM฀IS฀TYPICALLY฀PRESENTED฀WHICH฀SHOWS฀
THE฀VALUES฀THAT฀THE฀PROGRAM฀HAS฀ASSIGNED฀TO฀THE฀$#฀ELE

MENTS�฀ 4HIS฀ FORM฀ IS฀ SIMILAR฀ TO฀ THOSE฀ PRESENTED฀ INITIALLY฀
BY฀ OTHER฀ SITES฀ WHICH฀ THEN฀ USE฀ THE฀ INPUT฀ TO฀ THE฀ FORM฀ TO฀
GENERATE฀ META฀ TAGS���฀ )T฀ SEEMS�฀ HOWEVER�฀ TO฀ THIS฀ AUTHOR฀
THAT฀THE฀LOGICAL฀PLACE฀FOR฀THIS฀FUNCTIONALITY฀MAY฀LIE฀WITHIN฀
THE฀ AUTHORING฀ ENVIRONMENT฀ ITSELF�฀ 4HIS฀ PAPER฀ WILL฀ NOT฀
TREAT฀THIS฀ISSUE฀FURTHER฀EXCEPT฀TO฀STRESS฀THAT฀FACILITATING฀THE฀
CREATION฀ OR฀ GENERATION฀ OF฀ VALID฀ BIBLIOGRAPHIC฀ META฀ TAGS฀
IS฀AS฀IMPORTANT฀TO฀THEIR฀WIDESPREAD฀ADOPTION฀AS฀CREATING฀
THE฀TOOLS฀TO฀EXTRACT฀THEM�

4HE฀FINAL฀STEP฀IN฀THE฀PROCESS฀OF฀AUTOMATING฀THE฀CAPTURE฀
OF฀BIBLIOGRAPHIC฀METADATA฀IS฀THE฀HARVESTING฀OF฀THIS฀INFOR

MATION฀BY฀SOMEONE฀WISHING฀TO฀PROPERLY฀CITE฀ THE฀SOURCE�฀
4HE฀ NEXT฀ SECTION฀ WILL฀ PRESENT฀ A฀ MODEL฀ FOR฀ THIS฀ PROCESS฀
AND฀ A฀ PROOF฀ OF฀ CONCEPT฀ IN฀ THE฀ FORM฀ OF฀ AN฀ !PPLE3CRIPT฀
PROGRAM�

!UTOMATIC฀CITATION฀PRODUCTION

%NABLING฀ DISPLAY฀ SOFTWARE฀ TO฀ GATHER฀ THE฀ BIBLIOGRAPHIC฀
INFORMATION฀ WHEN฀ NEEDED฀ COULD฀ BE฀ IMPLEMENTED฀ IN฀ THE฀
FOLLOWING฀NONEXCLUSIVE฀WAYS�

฀ $ISPLAY฀ SOFTWARE฀ COULD฀ AUTOMATICALLY฀ GATHER฀ THE฀
INFORMATION฀WHENEVER฀MATERIAL฀IS฀COPIED฀AND฀APPEND฀
IT฀ TO฀OR฀EMBED฀ IT฀ IN฀ THE฀COPIED฀MATERIAL฀ON฀ THE฀CLIP

BOARD���฀

฀ !฀SEPARATE฀hCOPY฀CITATIONv฀COMMAND฀COULD฀BE฀INCLU

DED฀ IN฀ 7EB฀ BROWSERS฀ THAT฀ WOULD฀ COPY฀ JUST฀ THE฀
BIBLIOGRAPHIC฀INFORMATION฀TO฀THE฀CLIPBOARD�฀4HE฀INFOR

MATION฀ WOULD฀ THEN฀ BE฀ AVAILABLE฀ TO฀ THE฀ SYSTEM฀ FOR฀
INSERTION฀INTO฀THE฀USER�S฀REFERENCE฀MANAGEMENT฀DATA

BASE฀�WITH฀APPROPRIATE฀INFORMATION฀EMBEDDED฀IN฀THE฀
RECORD฀LINKING฀IT฀TO฀THE฀COPIED฀MATERIAL	฀OR฀INSERTED฀AS฀
A฀FORMATTED฀CITATION฀INTO฀A฀DOCUMENT�฀

฀ 4HE฀BIBLIOGRAPHIC฀INFORMATION฀COULD฀BE฀AUTOMATICALLY฀
ADDED฀ TO฀ THE฀ USER�S฀ BIBLIOGRAPHIC฀ DATABASE฀ WHEN฀ A฀
DOCUMENT฀IS฀VIEWED�฀POSSIBLY฀ADDING฀A฀DATE฀AND฀TIME฀
STAMP฀TO฀HELP฀THE฀USER฀MANAGE฀THIS฀INFORMATION�

#ERTAINLY฀THIS฀LIST฀DOES฀NOT฀REPRESENT฀ALL฀OF฀THE฀POSSI

BILITIES�฀!NY฀ONE฀OR฀A฀COMBINATION฀OF฀THESE฀METHODS฀COULD฀
EASILY฀ BE฀ INCORPORATED฀ DIRECTLY฀ INTO฀ 7EB฀ DOCUMENTS฀ BY฀
THE฀USE฀OF฀SUCH฀EMBEDDED฀SOFTWARE฀AS฀*AVA฀OR฀*AVA3CRIPT�฀
!LTERNATIVELY�฀ THESE฀ METHODS฀ COULD฀ BE฀ PROVIDED฀ BY฀ THE฀
BROWSER฀PROGRAM฀OR฀AS฀A฀SYSTEM
WIDE฀SERVICE�฀!฀SERVICE฀
WHICH฀ EXTRACTS฀ METADATA฀ IS฀ AVAILABLE฀ FROM฀ $#
DOT�฀ BUT฀
RATHER฀ THAN฀ CREATE฀ A฀ FORMATTED฀ REFERENCE฀ OR฀ AN฀ IMPORT

ABLE฀REPRESENTATION�฀ IT฀DISPLAYS฀THE฀RESULTS฀ IN฀AN฀EDITABLE฀
TABLE���฀4HIS฀IS฀CERTAINLY฀USEFUL฀FOR฀METADATA฀EDITORS�฀AND฀
SERVES฀AS฀A฀PROOF฀OF฀CONCEPT฀FOR฀BUT฀DOES฀NOT฀IMPLEMENT฀
THE฀FUNCTIONALITY฀THAT฀THIS฀PAPER฀PROPOSES�฀

!฀MODEL฀FOR฀BIBLIOGRAPHIC฀METADATA฀EXTRACTION

%XTRACTION฀ AND฀ UTILIZATION฀ OF฀ BIBLIOGRAPHIC฀ METADATA฀
REQUIRES฀THE฀FOLLOWING฀FOUR฀SEPARATE฀STEPS�

��฀ 4HE฀ E
SOURCE฀ MUST฀ BE฀ PARSED฀ AND฀ THE฀ METADATA฀
EXTRACTED

��฀ 4HE฀METADATA฀MUST฀BE฀NORMALIZED
��฀ 4HE฀ METADATA฀ MUST฀ BE฀ CONVERTED฀ INTO฀ A฀ FORM฀ THAT฀

CAN฀EITHER฀BE฀IMPORTED฀INTO฀A฀BIBLIOGRAPHIC฀DATABASE�฀
PASTED฀AS฀A฀FORMATTED฀CITATION฀INTO฀A฀WORD฀PROCESSOR฀
DOCUMENT�฀OR฀OTHERWISE฀MADE฀USE฀OF

��฀ 4HE฀FORMATTED฀METADATA฀MUST฀FINALLY฀BE฀INSERTED฀INTO฀
THE฀DESIRED฀DATABASE�฀DOCUMENT�฀OR฀OTHER฀DESTINATION

0ARSING฀THE฀E
SOURCE฀DOCUMENT
0ARSING฀ THE฀ BIBLIOGRAPHIC฀ METADATA฀ IN฀ A฀ DOCUMENT฀ CON

TAINING฀$#฀META฀TAGS฀IS฀A฀TRIVIAL฀MATTER฀DUE฀TO฀THE฀NATURE฀
OF฀ (4-,�฀ %ACH฀ META฀ TAG฀ MUST฀ BEGIN฀ WITH฀ THE฀ CHARACTERS฀
h�METAv฀MAKING฀IT฀EASY฀FOR฀A฀PROGRAM฀TO฀LOCATE฀THE฀BEGIN

NING฀OF฀EACH฀TAG�฀!LL฀META฀TAGS฀ARE฀IN฀THE฀�(%!$�฀ELEMENT฀
OF฀THE฀(4-,฀FILE�฀SO฀THE฀PARSER฀CAN฀STOP฀PROCESSING฀THE฀FILE฀
WHEN฀IT฀REACHES฀THE฀��(%!$�฀OR฀�"/$9�฀TAGS�฀#HECKING฀
FOR฀BOTH฀OF฀THESE฀PROVIDES฀SOME฀PROTECTION฀AGAINST฀POORLY฀
FORMED฀(4-,฀FILES฀THAT฀MIGHT฀BE฀MISSING฀ONE฀OR฀THE฀OTHER�

.ORMALIZING฀THE฀METADATA
4HE฀SECOND฀STEP�฀NORMALIZING฀THE฀METADATA�฀COULD฀INCLUDE฀
CORRECTING฀ THE฀ SEQUENCE฀ OF฀ AUTHORS�฀ NAMES�฀ CHECKING฀
AUTHORITY฀FILES�฀ENFORCING฀CAPITALIZATION฀STANDARDS�฀OR฀EVEN฀
APPLYING฀ CONTROLLED฀ VOCABULARY฀ TERM฀ SUBSTITUTION�฀ 4HIS฀
ASPECT฀OF฀THE฀PROCESS฀IS฀NOT฀CONSIDERED฀FURTHER฀HERE�

&ORMATTING฀THE฀METADATA
"EFORE฀THE฀METADATA฀CAN฀BE฀INSERTED฀INTO฀A฀DATABASE฀OR฀A฀
DOCUMENT฀�DIRECTLY฀AS฀A฀REFERENCE	�฀ IT฀MUST฀BE฀FORMATTED฀
ACCORDING฀TO฀THE฀REQUIREMENTS฀OF฀THE฀APPLICATION฀AND฀THE฀
USER�฀ )N฀ THE฀ CASE฀ PRESENTED฀ HERE�฀ THE฀ METADATA฀ IS฀ SAVED฀
INTO฀ A฀ TAGGED฀ TEXT฀ FILE฀ SUITABLE฀ FOR฀ IMPORTATION฀ INTO฀ AN฀
%NDNOTE฀BIBLIOGRAPHIC฀DATABASE�฀)T฀COULD฀ALSO฀BE฀STORED฀ON฀
THE฀SYSTEM�S฀CLIPBOARD฀DATA฀STRUCTURE฀AS฀FORMATTED฀TEXT�

)NSERTING฀THE฀METADATA
&INALLY�฀ THE฀ FORMATTED฀METADATA฀COULD฀BE฀ INSERTED฀ INTO฀A฀
DOCUMENT฀BY฀PASTING�฀)T฀IS฀ALSO฀POSSIBLE�฀GIVEN฀SUFFICIENT฀
INFORMATION฀ ABOUT฀ THE฀ PROGRAMMING฀ INTERFACE฀ OF฀ THE฀
APPLICATION�฀TO฀INSERT฀THE฀DATA฀INTO฀A฀NEWLY฀CREATED฀RECORD฀
IN฀A฀DATABASE�฀!N฀INCREASING฀NUMBER฀OF฀PROGRAMS฀PROVIDE฀
METHODS฀WHEREBY฀OTHER฀PROCESSES฀CAN฀INTERACT฀WITH฀THEM฀
IN฀THIS฀WAY�

฀ 0ROOF
OF
CONCEPT฀IMPLEMENTATION

!N฀APPLICATION฀HAS฀BEEN฀DEVELOPED฀IN฀!PPLE3CRIPT฀WHICH฀
IMPLEMENTS฀THE฀PROCESS฀AS฀PREVIOUSLY฀OUTLINED�฀4HE฀APPLI




CATION฀INTERACTS฀DIRECTLY฀WITH฀THE฀3AFARI฀7EB฀BROWSER฀TO฀GET฀
THE฀ (4-,฀ SOURCE฀ OF฀ THE฀ CURRENT฀ PAGE�฀ ALTHOUGH฀ IT฀ COULD฀
EASILY฀BE฀MODIFIED฀TO฀WORK฀WITH฀OTHER฀BROWSERS�฀)T฀PARSES฀
THE฀�(%!$�฀ELEMENT฀OF฀THE฀PAGE�฀EXTRACTING฀ANY฀$#฀META฀
TAGS฀ THAT฀ IT฀ ENCOUNTERS�฀ 4HE฀ APPLICATION฀ NEXT฀ WRITES฀ THE฀
CORRESPONDING฀ DATA฀ TO฀ A฀ FILE฀ FORMATTED฀ FOR฀ IMPORTING฀ BY฀
%ND.OTE�฀&INALLY�฀ IT฀ SENDS฀A฀ SYSTEM฀MESSAGE฀ TO฀%ND.OTE฀
INSTRUCTING฀ IT฀ TO฀ IMPORT฀ THE฀ FILE�฀!S฀OF฀VERSION฀��฀%NDNOTE฀
DOES฀ NOT฀ PROVIDE฀ !PPLE%VENTS฀ SUPPORT�฀ 4HEREFORE�฀ AN฀
!PPLE3CRIPT฀ PROGRAM฀ CANNOT฀ hTELLv฀ %ND.OTE฀ TO฀ INSERT฀
DATA฀DIRECTLY฀ INTO฀ ITS฀DATABASE���฀!PPLE3CRIPT฀ IS�฀HOWEVER�฀
CAPABLE฀OF฀ MIMICKING฀ SUCH฀ USER฀ ACTIONS฀ AS฀ MENU฀ CHOICES฀
AND฀ KEYSTROKES�฀ 4HIS฀ FACILITY฀ HAS฀ BEEN฀ USED฀ WITH฀ LIMITED฀
SUCCESS฀ TO฀PASTE฀ TEXT฀DIRECTLY฀ INTO฀%ND.OTE฀ FIELDS�฀4HIS฀ IS฀
LESS฀ THAN฀ SATISFACTORY฀ BECAUSE฀ OF฀ THE฀ LACK฀ OF฀ INTER
PROCESS฀
COMMUNICATION฀TO฀COORDINATE฀THE฀TIMING฀OF฀THE฀SIMULATED฀
USER฀ACTIONS�฀4HE฀PROOF
OF
CONCEPT฀IMPLEMENTATION�฀THERE

FORE�฀CREATES฀A฀TEXT฀FILE฀THAT฀%ND.OTE฀THEN฀IMPORTS�฀"ECAUSE฀
THE฀ IMPORTATION฀ OF฀ THE฀ FILE฀ IS฀ A฀ SEPARATE฀ STEP�฀ IT฀ COULD฀ BE฀
POSTPONED฀UNTIL฀A฀NUMBER฀OF฀E
SOURCE฀DOCUMENTS฀HAD฀BEEN฀
PROCESSED฀AND฀THEIR฀DATA฀APPENDED฀TO฀A฀SINGLE฀IMPORT฀FILE�

฀ #ONCLUSION

"IBLIOGRAPHIC฀ METADATA�฀ ESPECIALLY฀ IN฀ THE฀ FORM฀ OF฀ $#฀
META฀ TAGS�฀ IS฀ INCREASINGLY฀ EMBEDDED฀ IN฀ E
DOCUMENTS�฀
!฀ PROCESS฀ BY฀ WHICH฀ THIS฀ METADATA฀ CAN฀ BE฀ EXTRACTED฀ BY฀
READERS฀FOR฀THEIR฀USE฀HAS฀BEEN฀DESCRIBED�฀!฀PROOF
OF
CON

CEPT฀IMPLEMENTATION฀HAS฀BEEN฀PRODUCED฀AND฀IS฀AVAILABLE฀
UNDER฀THE฀'.5฀LICENSE฀FROM฀THE฀AUTHOR�฀)T฀IS฀HOPED฀THAT฀
THE฀ EXISTENCE฀ OF฀ THIS฀ TOOL�฀ AND฀ SIMILAR฀ ONES฀ WHICH฀ WILL฀
SURELY฀ FOLLOW�฀ WILL฀ ACCELERATE฀ THE฀ INCLUSION฀ OF฀ BIBLIO

GRAPHIC฀METADATA฀IN฀E
DOCUMENTS�
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,OUISE฀ !YRES�฀
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'ENERATED฀$UBLIN฀#ORE฀-ETADATA฀FOR฀7EB฀2ESOURCES�v
฀ ���฀ 4WO฀EXAMPLES฀OF฀ SYSTEMS฀ THAT฀GENERATE฀META฀ TAGS฀BASED฀
ON฀AN฀ANALYSIS฀OF฀7EB฀PAGES฀WHOSE฀52,S฀ARE฀PROVIDED฀BY฀THE฀
USER฀ ARE฀ WWW�UKOLN�AC�UK�METADATA�DCDOT�฀ AND฀ WWW�KB�NL�
CGI
BIN�DONOR
MG�PL�
฀ ���฀฀ 4HE฀FOLLOWING฀52,S฀ARE฀EXAMPLES฀OF฀7EB
BASED฀SYSTEMS฀
THAT฀ PROVIDE฀ A฀ FORM฀ OR฀ TEMPLATE฀ INTO฀ WHICH฀ A฀ USER฀ CAN฀ ENTER฀
VALUES฀FROM฀WHICH฀META฀TAGS฀WILL฀BE฀GENERATED�฀WWW�LUB�LU�SE�
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OSNABRUECK�DE�CGI
BIN�฀
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