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4HE฀ ADOPTION฀ OF฀ 2ADIO฀ &REQUENCY฀ )DENTIFICATION฀ �2&)$	฀
TECHNOLOGY฀ BY฀ LIBRARIES฀ PROMISES฀ A฀ SOLUTION฀ THAT฀ COULD฀
MAKE฀ IT฀ POSSIBLE฀ TO฀ INVENTORY฀ HUNDREDS฀ OF฀ THOUSANDS฀ OF฀
ITEMS฀ IN฀ THEIR฀ COLLECTIONS฀ IN฀ DAYS฀ INSTEAD฀ OF฀ MONTHS�฀ )N฀
ADDITION�฀ IT฀WOULD฀ALLOW฀PATRONS฀TO฀CHECK฀OUT฀AND฀RETURN฀
LIBRARY฀ PROPERTY฀ AUTOMATICALLY฀ AT฀ ANY฀ TIME฀ OF฀ THE฀ DAY�฀
"ESIDES฀SPEEDING฀UP฀CHECKOUTS�฀KEEPING฀COLLECTIONS฀IN฀BET

TER฀ORDER�฀AND฀ALLEVIATING฀REPETITIVE฀STRAIN฀INJURIES฀AMONG฀
LIBRARIANS�฀ 2&)$฀ PROMISES฀ TO฀ PROVIDE฀ A฀ BETTER฀ CONTROL฀ ON฀
THEFT�฀NONRETURNS�฀AND฀MISFILING฀OF฀A฀LIBRARY�S฀ASSETS�฀7ITH฀
AN฀ESTIMATED฀��฀MILLION฀LIBRARY฀ITEMS฀TAGGED฀WORLDWIDE฀IN฀
MORE฀THAN฀THREE฀HUNDRED฀LIBRARIES�฀THIS฀TECHNOLOGY฀IS฀GEN

ERATING฀EVER
INCREASING฀INTEREST�฀)N฀/CTOBER฀AND฀.OVEMBER฀
�����฀THE฀INDUSTRIAL฀TECHNOLOGY฀DEPARTMENT฀AND฀THE฀2OBERT฀
%�฀ +ENNEDY฀ ,IBRARY฀ AT฀ #AL฀ 0OLY฀ 3TATE฀ 5NIVERSITY�฀ 3AN฀
,UIS฀/BISPO�฀SURVEYED฀PARTICIPATING฀LIBRARIES�฀2&)$฀ELEC

TRONIC฀ DISCUSSION฀ GROUPS�฀ AND฀ ,IBRARY฀ AND฀ )NFORMATION฀
4ECHNOLOGY฀ !SSOCIATION฀ �,)4!
,	฀ ELECTRONIC฀ DISCUSSION฀
GROUP฀ SUBSCRIBERS฀ TO฀ COLLECT฀ INFORMATION฀ WITH฀ REGARDS฀ TO฀
THE฀IMPLEMENTATION฀OF฀2&)$฀SYSTEMS฀IN฀LIBRARIES�฀/PINIONS฀
WERE฀GATHERED฀REGARDING฀SUCH฀TOPICS�฀ACTUAL฀OR฀ESTIMATED�฀
AS฀2&)$฀IMPLEMENTATION฀COSTS฀AND฀TIME�฀THE฀IMPACT฀OF฀THE฀
TECHNOLOGY฀ON฀OPERATIONS฀SUCH฀AS฀HANDLING฀OF฀VOLUMES฀AND฀
SECURITY�฀AND฀2&)$฀SYSTEM฀FEATURES฀ADOPTED฀SUCH฀AS฀CON

VERSION฀STATIONS�฀SELF
CHECKOUT฀UNITS�฀AND฀SECURITY฀SYSTEMS�฀
)NFORMATION฀ON฀THE฀VARIOUS฀2&)$฀LIBRARY฀COMPONENTS฀AND฀
THE฀RESULTS฀FROM฀THE฀SURVEY฀ARE฀PRESENTED฀IN฀THIS฀PAPER�฀

! S฀ LIBRARIES฀ ADOPT฀ THE฀ USE฀ OF฀ TINY฀ RADIO฀ FREQUENCY฀
IDENTIFICATION฀�2&)$	฀TAGS฀FOR฀TRACKING฀THEIR฀ASSETS�฀
IT฀ IS฀BECOMING฀POSSIBLE฀ TO฀ INVENTORY฀HUNDREDS฀OF฀

THOUSANDS฀ OF฀ ITEMS฀ IN฀ THEIR฀ COLLECTIONS฀ IN฀ DAYS฀ INSTEAD฀
OF฀ MONTHS฀ AND฀ TO฀ ALLOW฀ PATRONS฀ TO฀ CHECKOUT฀ AND฀ RETURN฀
LIBRARY฀ PROPERTY฀ AUTOMATICALLY฀ AT฀ ANY฀ TIME฀ OF฀ DAY�฀ )N฀
�����฀2&)$฀WAS฀PROPOSED฀AS฀A฀WAY฀TO฀MAKE฀POSSIBLE฀THE฀
SELF
SERVE฀ PROCESSING฀ OF฀ BOOKS฀ AND฀ MEDIA฀ BY฀ PATRONS฀ IN฀
.ORTH฀ !MERICA�฀ )T฀ WAS฀ INITIALLY฀ INSTALLED฀ IN฀ THE฀ LIBRARY฀
OF฀2OCKEFELLER฀5NIVERSITY฀ IN฀.EW฀9ORK฀IN฀�����฀4HE฀FIRST฀
PUBLIC฀LIBRARY฀TO฀USE฀THE฀TECHNOLOGY฀WAS฀THE฀&ARMINGTON฀

#OMMUNITY฀,IBRARY฀IN฀-ICHIGAN�฀ALSO฀IN฀������฀3INCE฀THEN�฀
MORE฀THAN฀THREE฀HUNDRED฀LIBRARIES฀HAVE�฀OR฀ARE฀IN฀THE฀PRO

CESS฀OF฀IMPLEMENTING�฀AN฀2&)$฀SYSTEM��฀!CCORDING฀TO฀THE฀
RESEARCH฀SERVICE฀2&)$฀+NOWLEDGEBASE�฀5NITED฀3TATES฀LIBRAR

IES฀LEAD฀THE฀WORLD฀IN฀2&)$฀USE�฀WITH฀THE฀5NITED฀+INGDOM฀
AND฀*APAN฀TIED฀FOR฀SECOND฀PLACE�฀)T฀ESTIMATES฀THAT฀��฀MIL

LION฀LIBRARY฀ITEMS฀HAVE฀BEEN฀TAGGED฀WORLDWIDE��฀%VEN฀THE฀
HIGH
PROFILE฀6ATICAN฀LIBRARY฀IN฀2OME฀HAS฀RECENTLY฀STARTED฀
TAGGING฀�������฀VOLUMES฀OF฀ITS฀COLLECTION��฀)T฀IS฀ESTIMATED฀
THAT฀IT฀WILL฀TAKE฀THE฀ADMINISTRATORS฀AT฀THE฀6ATICAN฀LIBRARY฀
ONLY฀ HALF฀ A฀ DAY฀ TO฀ INVENTORY฀ THESE฀ TAGGED฀ VOLUMES฀ AS฀
COMPARED฀ TO฀ THE฀ ONE฀ MONTH฀ REQUIRED฀ PRIOR฀ TO฀ TAGGING�฀
4AGGING฀ TWO฀ MILLION฀ OF฀ THE฀ 6ATICAN�S฀ FORTY
MILLION
PIECE฀
COLLECTION฀DURING฀THE฀NEXT฀FEW฀YEARS฀IS฀ALSO฀PLANNED�

"ESIDES฀ SPEEDING฀ UP฀ CHECKOUTS�฀ KEEPING฀ COLLECTIONS฀
IN฀ BETTER฀ ORDER�฀ AND฀ ALLEVIATING฀ REPETITIVE฀ STRAIN฀ INJURIES฀
AMONG฀ LIBRARIANS�฀2&)$฀PROMISES฀ TO฀PROVIDE฀ BETTER฀ CON

TROL฀AGAINST฀THEFT�฀NONRETURNS�฀AND฀MISFILING฀OF฀A฀LIBRARY�S฀
ASSETS�฀3AN฀&RANCISCO฀0UBLIC฀,IBRARY�฀AFTER฀CONSULTING฀WITH฀
EXPERTS฀AND฀OTHER฀ LIBRARIES�฀EXPECTS฀2&)$฀TO฀HELP฀REDUCE฀
WORKPLACE฀INJURIES฀THAT฀COST฀IT฀��������฀IN฀WORKERS�฀COM

PENSATION฀ CLAIMS฀ OVER฀ THE฀ PAST฀ THREE฀ YEARS��฀!T฀ ITS฀ PRES

ENT฀ STAGE฀OF฀DEVELOPMENT�฀2&)$฀ TECHNOLOGY฀ FOR฀ LIBRARIES฀
FACES฀ A฀ NUMBER฀ OF฀ UNRESOLVED฀ ISSUES�฀ !MONG฀ THE฀ MOST฀
SIGNIFICANT฀ARE฀PRIVACY�฀LACK฀OF฀STANDARDIZATION�฀AND฀COST�฀
4HE฀ )NFOPEOPLE฀ 0ROJECT฀ AND฀ THE฀ )NFORMATION฀ 4ECHNOLOGY฀
3ECTION฀OF฀THE฀#ALIFORNIA฀,IBRARY฀!SSOCIATION฀�#,!	฀CON

DUCTED฀A฀RECENT฀SURVEY�฀/F฀THE฀APPROXIMATELY฀��฀PERCENT฀
OF฀LIBRARIES฀WHO฀PARTICIPATED฀IN฀THE฀SURVEY฀AND฀WERE฀NOT฀
CONSIDERING฀IMPLEMENTING฀2&)$�฀��฀PERCENT฀CITED฀COST฀AS฀
THE฀ MAJOR฀ ISSUE฀ AND฀ �฀ PERCENT฀ LISTED฀ PRIVACY฀ CONCERNS��฀

-OLNAR฀AND฀7AGNER฀HAVE฀DISCOVERED฀SEVERAL฀SERIOUS฀VUL

NERABILITIES฀RELATED฀TO฀A฀LIBRARY฀PATRON�S฀PRIVACY�฀INCLUDING฀
A฀LACK฀OF฀APPROPRIATE฀ACCESS฀CONTROL�฀THE฀SHORTCOMINGS฀IN฀
THE฀COLLISION
AVOIDANCE฀PROTOCOLS฀IN฀PLACE฀TODAY�฀AND฀POOR฀
KEY฀MANAGEMENT฀PRACTICES��

&ROM฀/CTOBER฀���฀�����฀TO฀.OVEMBER฀��฀�����฀THE฀INDUS

TRIAL฀ TECHNOLOGY฀DEPARTMENT฀AND฀THE฀2OBERT฀%�฀+ENNEDY฀
,IBRARY฀ AT฀ #ALIFORNIA฀ 0OLYTECHNIC฀ 3TATE฀ 5NIVERSITY�฀ 3AN฀
,UIS฀ /BISPO฀ �#AL฀ 0OLY	�฀ SURVEYED฀ PARTICIPATING฀ LIBRAR

IES�฀2&)$฀ELECTRONIC฀DISCUSSION฀GROUPS�฀ AND฀,IBRARY฀AND฀
)NFORMATION฀4ECHNOLOGY฀!SSOCIATION฀ELECTRONIC฀DISCUSSION฀
GROUP฀�,)4!
,	฀SUBSCRIBERS฀TO฀COLLECT฀INFORMATION฀REGARD

ING฀THE฀IMPLEMENTATION฀OF฀2&)$฀SYSTEMS฀IN฀LIBRARIES�฀4HE฀
NEED฀TO฀CONDUCT฀A฀SURVEY฀AROSE฀FROM฀THE฀LACK฀OF฀INFORMA

TION฀ REGARDING฀ THE฀ PRESENT฀ STATE฀ OF฀ 2&)$฀ APPLICATIONS฀ IN฀
LIBRARIES�฀AND฀BECAUSE฀THE฀AUTHORS฀FELT฀IT฀WAS฀NECESSARY฀TO฀
HAVE฀THE฀OPINION฀OF฀THOSE฀DIRECTLY฀AFFECTED฀BY฀THIS฀TECHNOL

OGY�฀-EMBERS฀AND฀SUBSCRIBERS฀WERE฀GIVEN฀A฀LINK฀DIRECTING฀
THEM฀ TO฀ AN฀ )NTERNET
BASED฀ SURVEY�฀ 4WENTY
NINE฀ LIBRARIES฀
PARTICIPATED฀AND฀COMPLETED฀THE฀SURVEY�฀OF฀THESE�฀TEN฀HAD฀
ALREADY฀CONVERTED฀TO฀AN฀2&)$
BASED฀SYSTEM฀AT฀THEIR฀LOCA

TION�฀ 4HE฀ SURVEY฀ PROVIDED฀ AN฀ INSIGHT฀ INTO฀ LIBRARY฀ 2&)$฀
SYSTEMS�฀ /PINIONS฀ WERE฀ GATHERED฀ REGARDING฀ SUCH฀ TOPICS฀
AS฀2&)$฀IMPLEMENTATION฀COSTS฀AND฀TIME�฀THE฀IMPACT฀OF฀THE฀

4HE฀3TATE฀OF฀2&)$฀
!PPLICATIONS฀IN฀,IBRARIES

*AY฀3INGH�฀.AVJIT฀"RAR�฀฀
AND฀#ARMEN฀&ONG

*AY฀3INGH฀�JASINGH CALPOLY�EDU	฀IS฀0ACKAGING฀0ROGRAM฀$IRECTOR�฀
)NDUSTRIAL฀4ECHNOLOGY฀ $EPARTMENT�฀.AVJIT฀ "RAR฀ �NBRAR CALPOLY฀
�EDU	฀ IS฀!SSISTANT฀$EAN฀ FOR฀!CCESS฀AND฀"IBLIOGRAPHY฀3ERVICES�฀
2OBERT฀%�฀+ENNEDY฀,IBRARY�฀AND฀#ARMEN฀&ONG฀�KFONG CALPOLY฀
�EDU	฀IS฀A฀'RADUATE฀!SSISTANT�฀)NDUSTRIAL฀4ECHNOLOGY฀$EPARTMENT�฀
#AL฀0OLY฀3TATE฀5NIVERSITY�฀3AN฀,UIS฀/BISPO�฀#ALIFORNIA�฀
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TECHNOLOGY฀ ON฀ OPERATIONS฀ SUCH฀ AS฀ HANDLING฀ OF฀ VOLUMES฀
AND฀ SECURITY�฀ AND฀ 2&)$฀ SYSTEM฀ FEATURES฀ ADOPTED฀ �E�G��฀
CONVERSION฀STATIONS�฀SELF
CHECKOUT฀UNITS�฀AND฀SECURITY฀SYS

TEMS	�฀2ESULTS฀FROM฀THIS฀SURVEY฀ARE฀PRESENTED฀AT฀THE฀END฀
OF฀THIS฀PAPER�฀

฀ 2&)$฀BASICS

!N฀2&)$฀SYSTEM฀�FIGURE฀�	฀CONSISTS฀OF฀THREE฀PARTS�

฀ !฀SCANNING฀DEVICE
฀ !฀TRANSCEIVER฀WITH฀A฀DECODER฀TO฀INTERPRET฀THE฀DATA
฀ !฀ TRANSPONDER�THE฀ RADIO
FREQUENCY฀ TAG�THAT฀ HAS฀

BEEN฀PROGRAMMED฀WITH฀INFORMATION

!฀ SCANNING฀ ANTENNA฀ PUTS฀ OUT฀ RADIO
FREQUENCY฀ �2&	฀
SIGNALS฀IN฀A฀RELATIVELY฀SHORT฀RANGE�฀4HE฀2&฀RADIATION฀DOES฀
TWO฀ THINGS�฀ IT฀PROVIDES฀A฀MEANS฀OF฀COMMUNICATING฀WITH฀
THE฀ TRANSPONDER฀ TAG฀ �THE฀2&)$฀CHIP	฀AND฀ IT฀PROVIDES฀ THE฀
2&)$฀DEVICE฀WITH฀THE฀ENERGY฀TO฀COMMUNICATE�฀2&)$฀TAGS฀
FOR฀ LIBRARY฀APPLICATIONS฀DO฀NOT฀NEED฀ TO฀ CONTAIN฀BATTERIES฀
AND฀CAN฀THEREFORE฀REMAIN฀USABLE฀FOR฀VERY฀LONG฀PERIODS฀OF฀
TIME�฀3CANNING฀ANTENNAS฀CAN฀BE฀PERMANENTLY฀AFFIXED฀TO฀A฀
SURFACE฀OR฀CAN฀BE฀IN฀HANDHELD฀FORM�฀!N฀INSTITUTION฀COULD฀
BUILD฀THEM฀INTO฀A฀DOORFRAME฀TO฀ACCEPT฀DATA฀FROM฀PERSONS฀
OR฀ OBJECTS฀ �OR฀ IN฀ THE฀ CASE฀ OF฀ LIBRARIES�฀ BOOKS	฀ PASSING฀
THROUGH�฀6ARIOUS฀2&)$฀SYSTEM฀COMPONENTS฀FOR฀LIBRARY฀USE฀
WILL฀BE฀DISCUSSED฀IN฀THIS฀PAPER�

7HEN฀ AN฀ 2&)$฀ TAG฀ PASSES฀ THROUGH฀ THE฀ FIELD฀ OF฀ THE฀
SCANNING฀ ANTENNA�฀ IT฀ DETECTS฀ THE฀ ACTIVATION฀ SIGNAL฀ FROM฀
THE฀ANTENNA�฀4HIS฀hWAKES฀UPv฀THE฀2&)$฀TAG�฀AND฀IT฀TRANS

MITS฀THE฀INFORMATION฀ON฀ITS฀MICROCHIP฀TO฀BE฀PICKED฀UP฀BY฀
THE฀SCANNING฀ANTENNA�฀4HE฀2&)$฀TAG฀MAY฀BE฀ONE฀OF฀ TWO฀
TYPES�฀ !CTIVE฀ 2&)$฀ TAGS฀ HAVE฀ THEIR฀ OWN฀ POWER฀ SOURCE�฀
THE฀ ADVANTAGE฀ OF฀ WHICH฀ IS฀ THAT฀ THE฀ READER฀ CAN฀ BE฀ MUCH฀
FARTHER฀ AWAY฀ AND฀ STILL฀ RECEIVE฀ THE฀ SIGNAL�฀
!LTHOUGH฀SOME฀TAGS฀ARE฀BUILT฀ TO฀HAVE฀UP฀TO฀
A฀ TEN
YEAR฀ LIFE฀SPAN�฀ THEIR฀ACTUAL฀ LIFE฀SPAN฀ IS฀
MORE฀ LIMITED�฀ 0ASSIVE฀ 2&)$฀ TAGS�฀ HOWEVER�฀
DO฀NOT฀REQUIRE฀BATTERIES�฀CAN฀BE฀MUCH฀SMALLER�฀
AND฀HAVE฀A฀VIRTUALLY฀UNLIMITED฀LIFE฀SPAN�฀$UE฀
TO฀THEIR฀LOWER฀COSTS฀AND฀THEIR฀ABILITY฀TO฀CARRY฀
LARGE฀AMOUNTS฀OF฀INFORMATION�฀PASSIVE฀2&)$฀
TAGS฀ARE฀BEING฀USED฀FOR฀LIBRARY฀APPLICATIONS�฀

&IGURE฀�฀SHOWS฀A฀TYPICAL฀2&)$฀TAG฀TO฀BE฀
APPLIED฀TO฀THE฀BOOKS฀AT฀A฀LIBRARY�฀"ESIDES฀CAR

RYING฀A฀UNIQUE฀)$฀NUMBER฀PROGRAMMED฀BY฀
THE฀ LIBRARY�฀ THESE฀ TAGS฀ ALSO฀ CARRY฀ A฀ SECURITY฀
BIT฀THAT฀IS฀ACTIVATED฀WHEN฀AN฀ITEM฀IS฀RETURNED฀
TO฀ THE฀ LIBRARY�฀AND฀ INACTIVATED฀UPON฀PROPER฀
CHECKOUT�฀4HESE฀ACTIONS฀ARE฀PERFORMED฀DUR

ING฀ A฀ NORMAL฀ CHECKOUT฀ OR฀ RETURN฀ OPERA

TION฀ AND฀ DO฀ NOT฀ REQUIRE฀ A฀ SEPARATE฀ STEP฀ AS฀
WITH฀ MAGNETIC
STRIP
TYPE฀ SECURITY฀ DEVICES�฀

THEREBY฀COMBINING฀BOTH฀INVENTORY฀AND฀SECURITY฀FEATURES�฀
&IGURE฀ �฀ DEPICTS฀ A฀ TYPICAL฀ FLOW฀ OF฀ INFORMATION฀ BETWEEN฀
THE฀ ITEMS�WHETHER฀ BOOKS฀ OR฀ AUDIO
VIDEO฀ MEDIA�AND฀
THE฀INTEGRATED฀LIBRARY฀SYSTEM฀�),3	�฀

2&)$฀ TAGS฀ CAN฀BE฀ READ฀ IN฀A฀WIDE฀VARIETY฀OF฀ CIRCUM

STANCES฀ IN฀WHICH฀BARCODES฀OR฀OTHER฀OPTICALLY฀ READ฀ TECH

NOLOGIES฀ARE฀USELESS�฀4HE฀TAG฀NEED฀NOT฀BE฀ON฀THE฀SURFACE฀
OF฀ THE฀OBJECT฀ �AND฀ IS฀ THEREFORE฀NOT฀ SUBJECT฀ TO฀WEAR	�฀ THE฀

&IGURE฀��฀#OMPONENTS฀OF฀AN฀2&)$฀SYSTEM

&IGURE฀��฀)NFORMATION฀EXCHANGE฀FOR฀A฀TYPICAL฀2&)$
BASED฀LIBRARY฀�SOURCE�฀
,IBRAMATION฀,IBRARY฀3YSTEMS	

&IGURE฀��฀4YPICAL฀2&)$฀TAG฀
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READ฀ TIME฀ IS฀ TYPICALLY฀ LESS฀ THAN฀ ���฀ MILLISECONDS�฀ AND฀
LARGE฀ NUMBERS฀ OF฀ TAGS฀ CAN�฀ IN฀ THEORY�฀ BE฀ READ฀ AT฀ ONCE�฀
RATHER฀THAN฀ITEM฀BY฀ITEM�฀&INALLY�฀UNLIKE฀BARCODES�฀2&)$฀
TAGS฀CAN฀BE฀READ฀EVEN฀WHEN฀THEY฀ARE฀NOT฀DIRECTLY฀WITHIN฀
THE฀SCANNER�S฀LINE฀OF฀SIGHT��

฀ 2&)$฀LIBRARY฀SYSTEM

4HERE฀ ARE฀ VARIOUS฀ OPTIONS฀ THAT฀ A฀ LIBRARY฀ MUST฀ CON

SIDER฀ BEFORE฀ CONVERTING฀ TO฀ 2&)$�฀ ,IBRAMATION฀ ,IBRARY฀
3YSTEMS�฀AN฀2&)$฀LIBRARY฀SOLUTIONS฀VENDOR�฀PARTICIPATED฀
IN฀A฀SEPARATE฀STUDY฀ INVOLVING฀SIMULATION฀OF฀A฀COMPLETE฀
2&)$
BASED฀SYSTEM฀AT฀#AL฀0OLY฀IN฀-AY฀�����฀4HE฀SYSTEM฀
USED฀ ����
BIT฀ �OF฀ WHICH฀ ���฀ BITS฀ ARE฀ AVAILABLE฀ FOR฀ PRO

GRAMMING	�฀��฀P�SEC฀�GAP฀PULSE	฀ANTI
COLLISION฀TAGS฀WITH฀
%LECTRONIC฀!RTICLE฀3URVEILLANCE฀�%!3	�฀4HE฀SYSTEM฀OPER

ATED฀AT฀A฀FREQUENCY฀OF฀�����฀-(Z฀AND฀CONFORMED฀TO฀)3/฀
�����������฀ 3TANDARD�฀ 6ARIOUS฀ COMPONENTS฀ ASSOCIATED฀
WITH฀A฀LIBRARY฀IMPLEMENTATION฀WERE฀DEMONSTRATED�฀

4AG฀PROGRAMMING฀STATION

!฀PROGRAMMING฀�AND฀VERIFICATION	฀STATION฀IS฀USED฀TO฀LINK฀
THE฀PROGRAMMABLE฀CODE฀ON฀THE฀TAG฀AFFIXED฀TO฀A฀VOLUME฀TO฀
THE฀EXISTING฀BAR฀CODE฀USED฀FOR฀IDENTIFYING฀IT�฀4HIS฀OPERA

TION฀IS฀VERY฀SHORT฀AND฀EASY฀TO฀PERFORM�฀!฀RATE฀OF฀APPROXI

MATELY฀���฀CONVERSIONS฀PER฀HOUR฀WAS฀ACHIEVED฀IN฀TRIALS฀AT฀
THE฀2OBERT฀%�฀+ENNEDY฀,IBRARY�฀&IGURE฀�฀SHOWS฀A฀TYPICAL฀
PROGRAMMING฀STATION�

3ELF
CHECKOUT฀AND฀CHECK
IN฀STATIONS

4HESE฀USER
FRIENDLY฀STATIONS฀ARE฀EMPLOYED฀BY฀PATRONS฀FOR฀
CHECKING฀ OUT฀ OR฀ RETURNING฀ ITEMS฀ AT฀ THE฀ LIBRARY�฀ %ASY
TO

UNDERSTAND฀ INSTRUCTIONS฀ IN฀ ANY฀ LANGUAGE฀ ARE฀ POSSIBLE฀ TO฀
ASSIST฀OR฀PROMPT฀THE฀PATRON฀THROUGH฀THE฀PROCESS�฀&IGURE฀�฀
DEPICTS฀A฀ TYPICAL฀ SELF
SERVE฀STATION�฀4HESE฀STATIONS฀CAN฀BE฀
FREESTANDING฀OR฀COUNTER
TOP�฀ARE฀ADAPTABLE฀TO฀ANY฀EXISTING฀
FORM฀OF฀PATRON฀MEMBERSHIP฀CARD�฀AND฀CAN฀BE฀CUSTOMIZED฀
TO฀ THE฀ LIBRARY�S฀ NEEDS�฀ 2ETURN฀ STATIONS฀ CAN฀ BE฀ PLACED฀ AT฀
A฀ CONVENIENT฀ LOCATION฀ OUTSIDE฀ THE฀ LIBRARY฀ FOR฀ AFTER
HOURS฀
OPERATIONS�฀ 0RINTED฀ RECEIPTS฀ CONFIRMING฀ AN฀ INTERACTION฀
MAY฀ALSO฀BE฀ISSUED�฀"ASED฀UPON฀THE฀OPERATION�฀THESE฀STA

TIONS฀ ARE฀ ALSO฀ CAPABLE฀ OF฀ ACTIVATING฀ OR฀ DEACTIVATING฀ THE฀
SECURITY฀BIT฀IN฀THE฀TAGS�฀!฀CHECKOUT฀OPERATION�฀FOR฀EXAMPLE�฀
WOULD฀REQUIRE฀THAT฀THE฀BIT฀BE฀DEACTIVATED฀IN฀ORDER฀FOR฀THE฀
PATRON฀TO฀LEAVE฀THE฀PREMISES฀WITHOUT฀TRIGGERING฀AN฀ALARM�

3TAFF฀CIRCULATION฀DESK

7HEN฀ USED฀ AT฀ LIBRARY
STAFFED฀ CIRCULATION฀ DESKS�฀ THESE฀
ERGONOMICALLY฀ DESIGNED฀ UNITS฀ HAVE฀ THE฀ CAPACITY฀ TO฀
REDUCE฀ THE฀ NUMBER฀ OF฀ MOVEMENTS฀ BY฀ A฀ STAFF฀ MEMBER฀

&IGURE฀��฀4AG
PROGRAMMING฀STATION

&IGURE฀��฀0ATRON฀SELF
SERVICE฀STATION
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FOR฀A฀TYPICAL฀TASK฀FROM฀APPROXIMATELY฀EIGHT฀TO฀TEN฀�BAR

CODE�MAGNETIC฀ STRIP	฀ TO฀ TWO฀ TO฀ THREE฀ �2&)$	฀ PER฀ ITEM��฀
!S฀WITH฀THE฀SELF
SERVE฀STATIONS�฀THE฀UNITS฀CAN฀BE฀CUSTOM

IZED฀ TO฀ THE฀ SPECIFIC฀ REQUIREMENTS฀ OF฀ A฀ LIBRARY�฀ (YBRID฀
DESKS฀SUCH฀AS฀THE฀ONE฀SHOWN฀IN฀FIGURE฀�฀MAY฀BE฀USED฀TO฀
PERFORM฀ SCANNING฀ OF฀ A฀ BARCODE�MAGNETIC฀ STRIP฀ AND฀ AN฀
2&)$
BASED฀OPERATION�฀(YBRID฀CIRCULATION฀DESKS฀PERMIT฀
PATRONS฀TO฀SCAN฀THEIR฀OWN฀LIBRARY฀CARDS฀IN฀ORDER฀TO฀INITI

ATE฀ THE฀ CHECK
OUT฀ PROCESS�฀ 4HE฀ STAFF฀ MEMBER฀ IS฀ ABLE฀ TO฀
VIEW฀ PATRON฀ STATUS฀ ON฀ A฀ FLAT฀ SCREEN฀ MONITOR�฀ 3HE฀ OR฀ HE฀
THEN฀ SLIDES฀ EACH฀ ITEM฀ BY฀ HAND฀ ALONG฀ THE฀ DESK�฀ WHERE฀
IT฀ PASSES฀ OVER฀ A฀ BUILT
IN฀ OR฀ TOP
MOUNTED฀ BARCODE฀ SCAN

NER�฀ !N฀ ACOUSTIC฀ SIGNAL฀ INDICATES฀ THAT฀ THE฀ SCANNER฀ HAS฀
SUCCESSFULLY฀ IDENTIFIED฀ THE฀ ITEM�฀ CIRCULATION฀ RECORDS฀ ARE฀
AUTOMATICALLY฀ UPDATED�฀ AND฀ THE฀ SCANNED฀ MATERIALS฀ ARE฀
DESENSITIZED฀ AND฀ PASSED฀ TO฀ THE฀ CLIENT฀ AREA฀ OF฀ THE฀ DESK฀
FOR฀RETRIEVAL฀BY฀THE฀PATRON�฀4O฀COMPLETE฀THE฀PROCESS�฀THE฀
STAFF฀MEMBER฀PRESSES฀A฀RECEIPT฀KEY฀ON฀A฀MINI
KEYBOARD฀
TO฀PRODUCE฀A฀PRINTED฀RECEIPT฀WITH฀DUE฀DATE�

3ORTING฀STATIONS

-OST฀OF฀THE฀USUAL฀TEDIOUS฀AND฀REPETITIVE฀HANDLING฀OF฀MATE

RIAL฀IS฀ELIMINATED฀WITH฀THESE฀STATIONS฀SINCE฀THE฀SORTING฀UNIT฀
CAN฀ SEPARATE฀ LIBRARY฀ MATERIALS฀ INTO฀ INDIVIDUAL฀ MATERIAL฀
BINS�฀4HIS฀SYSTEM฀CAN฀BE฀MODULAR฀AND฀EXPANDABLE฀AND฀CAN฀
GREATLY฀ENHANCE฀THE฀SORTING฀PROCESS�฀4HE฀SECURITY฀BIT฀ON฀THE฀
TAGS฀IS฀AUTOMATICALLY฀ACTIVATED฀UPON฀SORTING�฀&IGURE฀�฀SHOWS฀
ONE฀SUCH฀UNIT฀MARKETED฀BY฀,IBRAMATION฀,IBRARY฀3YSTEMS�฀

3ECURITY฀GATES

%!3฀ IS฀ AN฀ ANTI
THEFT฀ SYSTEM฀ USED฀ BY฀ LIBRARIES�฀ 0RE
2&)$฀
SYSTEMS฀ UTILIZED฀ METALLIC฀ SECURITY฀ STRIPS฀ THAT฀ NEEDED฀ TO฀
BE฀ DESENSITIZED�A฀ SEPARATE฀ ACTION�DURING฀ A฀ NORMAL฀
CHECKOUT฀IN฀ORDER฀FOR฀PATRONS฀TO฀EXIT฀THE฀LIBRARY฀WITHOUT฀
SETTING฀OFF฀AN฀ALARM�฀4HIS฀SECURITY฀FEATURE฀IS฀INCORPORATED฀
BY฀ 2&)$฀ TECHNOLOGY฀ IN฀ THE฀ TAG฀ ITSELF฀ AND฀ IS฀ MUCH฀ MORE฀
CONVENIENTLY฀ACTIVATED฀OR฀DEACTIVATED฀DURING฀THE฀CHECK
IN฀
OR฀CHECKOUT฀OPERATION�฀3ECURITY฀GATES�฀WHICH฀PLAY฀A฀CRU

CIAL฀ROLE฀IN฀PREVENTING฀LOSS฀OF฀LIBRARY฀PROPERTIES�฀TYPICALLY฀
SET฀ OFF฀ AN฀ ALARM฀ WHEN฀ AN฀ UNAUTHORIZED฀ OR฀ IMPROPERLY฀
CHECKED
OUT฀ITEM฀IS฀DETECTED�฀!฀CUSTOMIZED฀SECURITY฀GATE฀
BY฀,IBRAMATION฀IS฀SHOWN฀IN฀FIGURE฀��

0ORTABLE฀READERS

4HE฀PROMISE฀OF฀2&)$฀ IS฀ TO฀DRAMATICALLY฀ REDUCE฀ THE฀ TIME฀
AND฀EFFORT฀OF฀TAKING฀INVENTORY�฀!฀HANDHELD฀READER฀MAKES฀
QUICK฀AND฀EASY฀WORK฀OF฀SHELF
MANAGEMENT฀ACTIVITIES฀LIKE฀
WEEDING฀ OR฀ FINDING฀ MISSING฀ AND฀ OUT
OF
ORDER฀ BOOKS�฀ )N฀
A฀ VENDOR฀ WHITE฀ PAPER฀ SUPPLIED฀ TO฀ THE฀ AUTHORS�฀ 64,3�฀
AN฀2&)$
SOLUTION฀VENDOR�฀CLAIMS฀ TO฀BE฀ABLE฀ TO฀ INVENTORY฀
A฀ COLLECTION฀ OF฀ �������฀ BOOKS฀ IN฀ LESS฀ THAN฀ FOUR฀ HOURS฀ AS฀
COMPARED฀TO฀THE฀THIRTY
FIVE฀HOURS฀NEEDED฀BY฀THE฀�-฀POR

TABLE฀READER���฀)T฀ALSO฀CLAIMS฀THAT฀64,3�S฀PORTABLE฀READERS฀
CAN฀FIND฀ONE฀HUNDRED฀BOOKS฀IN฀A฀TEN
THOUSAND
BOOK฀COL

LECTION฀ IN฀ APPROXIMATELY฀ EIGHT฀ MINUTES�฀ AS฀ COMPARED฀ TO฀
EIGHTY
THREE฀MINUTES฀BY฀�-�฀4HE฀READ฀SPEED฀CLAIMED฀BY฀
64,3฀IS฀TWENTY฀BOOKS฀PER฀SECOND฀AS฀COMPARED฀WITH฀TWO฀
FOR฀ �-�฀ &IGURE฀ �฀ SHOWS฀ A฀ ,IBRAMATION฀ ,IBRARY฀ 3YSTEMS฀
PORTABLE฀READER�฀

฀ 2&)$฀LIBRARY฀SURVEY

4HIS฀ SECTION฀ SUMMARIZES฀ THE฀ RESPONSES฀ OF฀ TWENTY
NINE฀
LIBRARIES฀ THAT฀ PARTICIPATED฀ IN฀ THE฀ SURVEY฀ CONDUCTED฀ BY฀
THE฀ AUTHORS�฀ /UT฀ OF฀ THESE฀ TWENTY
NINE�฀ TWENTY
SIX฀ PUB

LIC฀ LIBRARIES�฀ TWO฀ ACADEMIC฀ LIBRARIES�฀ AND฀ A฀ CORPORATE฀
LIBRARY฀WERE฀REPRESENTED�฀4HE฀AVERAGE฀NUMBER฀OF฀HOURS฀OF฀
OPERATION฀FOR฀ALL฀PARTICIPATING฀LIBRARIES฀WAS฀���฀HOURS฀PER฀
MONTH�฀ WITH฀ AN฀ AVERAGE฀ SEATING฀ CAPACITY฀ OF฀ ����฀ %IGHTY

NINE฀PERCENT฀OF฀ALL฀SURVEY฀PARTICIPANTS฀REPORTED฀LESS฀THAN฀

&IGURE฀��฀(YBRID฀CIRCULATION฀DESK

&IGURE฀��฀3ORTING฀STATION
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OR฀EQUAL฀ TO฀�฀MILLION฀USER฀VISITS฀EVERY฀YEAR�฀4HE฀AVERAGE฀
COLLECTION฀SIZE฀FOR฀THE฀TWENTY
NINE฀LIBRARIES฀WAS฀����฀MIL

LION�฀THE฀AVERAGE฀CIRCULATION฀WAS฀����฀MILLION฀PER฀YEAR�฀4HE฀
PARTICIPATING฀ LIBRARIES฀ HAD฀ AN฀ AVERAGE฀ INTERLIBRARY฀ LOAN฀
TRANSACTION฀ OF฀ ���฀ PER฀ YEAR�฀ "ECAUSE฀ THEY฀ ADDRESS฀ BOTH฀
SECURITY฀ AND฀ INVENTORY฀ ISSUES�฀ INTERLIBRARY฀ LOAN฀ TRANSAC

TIONS฀PLAY฀AN฀IMPORTANT฀ROLE฀WHEN฀CONSIDERING฀IMPLEMEN

TATION฀ OF฀ 2&)$฀ TECHNOLOGY฀ IN฀ A฀ CONSORTIAL฀ ENVIRONMENT฀
USING฀A฀SHARED฀LIBRARY฀MANAGEMENT฀SYSTEM�฀,IBRARY฀ASSETS฀
SHOULD฀ BE฀ ABLE฀ TO฀ BE฀ PROCESSED฀ BY฀ ANY฀ MEMBER฀ OF฀ THE฀
CONSORTIUM฀ IN฀ SUCH฀AN฀APPLICATION���฀4HE฀PUBLIC฀ LIBRARIES฀
OF฀&RESNO฀#OUNTY�฀#ALIFORNIA�฀SERVE฀AS฀A฀GOOD฀EXAMPLE฀OF฀
A฀ CONSORTIA�฀ 4HEY฀ HAVE฀ THIRTY
FOUR฀ BRANCHES฀ AND฀ STARTED฀
CONVERTING฀TWO฀OF฀THE฀BRANCHES฀TO฀2&)$฀LAST฀YEAR���฀

-IGRATION฀TO฀AN฀2&)$
BASED฀LIBRARY฀SYSTEM

/F฀THE฀TWENTY
NINE฀RESPONDENTS�฀TEN฀LIBRARIES฀HAD฀MIGRATED฀
TO฀AN฀2&)$
BASED฀SYSTEM฀AND฀NINETEEN฀LIBRARIES฀HAD฀NOT�฀
/UT฀OF฀THE฀NINETEEN฀LIBRARIES฀THAT฀HAD฀NOT฀MIGRATED�฀THIR


TEEN฀WERE฀IN฀THE฀PROCESS฀OF฀MIGRATING฀TO฀2&)$�฀FOUR฀WERE฀
CONSIDERING฀MIGRATION�฀AND฀TWO฀HAD฀NO฀CURRENT฀PLANS฀FOR฀
MIGRATION฀TO฀AN฀2&)$
BASED฀LIBRARY฀SYSTEM�฀

!CCORDING฀ TO฀ THE฀ PREVIOUSLY฀ REFERENCED฀ )NFOPEOPLE฀
SURVEY�฀OF฀THE฀APPROXIMATELY฀��฀PERCENT฀OF฀LIBRARIES฀THAT฀฀
PARTICIPATED฀ IN฀ THEIR฀ SURVEY฀ AND฀ WERE฀ NOT฀ CONSIDERING฀
IMPLEMENTING฀ 2&)$�฀ ��฀ PERCENT฀ EXPRESSED฀ COST฀ AS฀ THE฀
MAJOR฀ ISSUE฀ AND฀ �฀ PERCENT฀ LISTED฀ PRIVACY฀ CONCERNS���฀
&ORTY
EIGHT฀ PERCENT฀ OF฀ THE฀ PARTICIPATING฀ LIBRARIES฀ WERE฀
CONSIDERING฀ 2&)$�฀ THESE฀ INSTITUTIONS฀ SUGGESTED฀ THAT฀ THE฀
EVALUATION฀ PROCESSES฀ WOULD฀ BE฀ AIDED฀ BY�฀ INFORMATION฀
FROM฀OTHER฀LIBRARIES฀THAT฀HAD฀ALREADY฀IMPLEMENTED฀2&)$฀
SYSTEMS฀ �RANKED฀ THE฀ HIGHEST	�฀ A฀ CHECKLIST฀ OF฀ KEY฀ QUES

TIONS฀ TO฀ CONSIDER�฀ 2&)$฀ VENDOR฀ PRODUCT฀ INFORMATION�฀
AND฀ADDITIONAL฀ INFORMATION฀ABOUT฀PRIVACY�฀ SECURITY�฀AND฀
HEALTH฀CONCERNS�฀

#ONVERSION฀COSTS฀AND฀TIME

4WELVE฀QUANTITATIVE฀RESPONSES฀WERE฀RECEIVED฀FOR฀THE฀#AL฀
0OLY฀ SURVEY�฀ 4HE฀ CONVERSION฀ COST฀ �ACTUAL฀ OR฀ ESTIMATED	฀
RANGED฀ FROM฀ ��������฀ TO฀ ����฀ MILLION�฀ WITH฀ THE฀ AVERAGE฀
CONVERSION฀COST฀BEING฀���������฀4HESE฀COSTS฀ARE฀DIFFICULT฀TO฀
GAUGE฀DUE฀TO฀THE฀NUMBER฀OF฀VARIABLES�฀SUCH฀AS฀PARTIAL฀OR฀
COMPLETE฀CONVERSION฀OF฀COLLECTIONS�฀PAID฀VERSUS฀VOLUNTEER฀
EMPLOYEE฀TIME�฀AND฀THE฀NUMBER฀OF฀2&)$฀SYSTEM฀COMPO

NENTS฀SUCH฀AS฀NUMBER฀OF฀SELF
CHECKOUT฀STATIONS�

!CCORDING฀ TO฀ 6INOD฀ #HACHRA�฀ #%/฀ OF฀ 64,3�฀ A฀ FULL฀
2&)$฀ IMPLEMENTATION�฀ INCLUDING฀ TAGS฀ FOR฀ BOOKS�฀ READ

ERS�฀ SOFTWARE�฀ AND฀ SELF
CHECKOUT฀ STATIONS�฀ RUNS฀ AROUND฀
��฀ PER฀ BOOK�฀ )N฀ COMPARISON�฀ THE฀ SAME฀ IMPLEMENTATION฀
WOULD฀ HAVE฀ COST฀ APPROXIMATELY฀ �����฀ PER฀ BOOK฀ A฀ YEAR฀
AGO���฀ !CCORDING฀ TO฀ "OSS�฀ THE฀ COST฀ OF฀ IMPLEMENTING฀ AN฀
2&)$฀ SYSTEM฀ FOR฀ A฀ COLLECTION฀ OF฀ FORTY฀ THOUSAND฀ ITEMS฀
WOULD฀BE฀��������฀ FOR฀A฀COLLECTION฀OF฀ONE฀HUNDRED฀THOU

SAND฀ITEMS�฀IT฀WOULD฀BE฀�����������฀"ECAUSE฀HIS฀ESTIMATES฀
WERE฀MADE฀ IN฀ LATE฀�����฀ THEY฀MAY฀BE฀ CONSIDERABLY฀HIGH฀
COMPARED฀ TO฀ THE฀ LOWER฀ COSTS฀ AVAILABLE฀ NOW�฀ "OSS฀ ALSO฀
PROVIDES฀ ESTIMATES฀ FOR฀ INDIVIDUAL฀ 2&)$฀ COMPONENTS฀ IN฀

&IGURE฀��฀3ECURITY฀GATE

&IGURE฀��฀,IBRAMATION�S฀,IB
#HIP฀HANDHELD฀READER
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HIS฀ PAPER�฀ 3MART฀ POINTS฀ OUT฀ SEVERAL฀ MAIN฀ VENDORS฀ THAT฀
HAVE฀ LED฀ THE฀ MARKET฀ IN฀ PROVIDING฀ LIBRARIES฀ WITH฀ EQUIP

MENT฀ AND฀ TRAINING฀ TO฀ CONVERTING฀ THEIR฀ LIBRARIES฀ TO฀ AN฀
2&)$฀ SYSTEM���฀ 3HE฀ ALSO฀ PROVIDES฀ BALLPARK฀ FIGURES฀ OF฀
THESE฀ VENDORS�฀ CHARGES฀ TO฀ CONVERT฀ A฀ MID
SIZED฀ LIBRARY฀
OF฀ TWO฀HUNDRED฀ THOUSAND฀ ITEMS฀ INCLUDING฀ TWO฀HUNDRED฀
THOUSAND฀ TAGS�฀ ONE฀ SELF
CHECKOUT�฀ ONE฀ SELF
RETURN�฀ AND฀
ONE฀ ENTRANCE฀ GATE�฀ �-฀ ,IBRARY฀ 3YSTEMS฀ IS฀ ESTIMATED฀ TO฀
CHARGE฀ ��������฀ TO฀ ���������฀ "IBLIOTHECA฀ APPROXIMATELY฀
���������฀ ,IBRAMATION฀ ,IBRARY฀ 3YSTEMS฀ APPROXIMATELY฀
��������฀ TO฀ ���������฀ 6ERNON฀ ,IBRARY฀ 3UPPLIES฀ ���������฀
AND฀#HECKPOINT฀BETWEEN฀��������฀AND฀���������฀

#ONVERSION฀TIMES฀�CONCLUDED฀OR฀ESTIMATED	฀FOR฀SIXTEEN฀
LIBRARIES฀ THAT฀ HAVE฀ MIGRATED฀ OR฀ PLAN฀ TO฀ MIGRATE฀ TO฀ 2&)$฀
VARY฀FROM฀ONE฀LIBRARY฀TO฀ANOTHER�฀4HREE฀OF฀THOSE฀LIBRARIES฀
TOOK฀LESS฀THAN฀SIX฀MONTHS�฀EIGHT฀LIBRARIES฀TOOK฀OR฀ESTIMATE฀
THAT฀IT฀WILL฀TAKE฀TWELVE฀MONTHS�฀AND฀THE฀REMAINING฀THREE฀
TOOK฀ EIGHTEEN฀ MONTHS฀ TO฀ SWITCH฀ TO฀ 2&)$�฀ 4WO฀ LIBRARIES฀
DID฀NOT฀HAVE฀A฀DEFINITIVE฀ANSWER�฀4HE฀AVERAGE฀CONVERSION฀
TIME฀WAS฀�����฀MONTHS�฀

"OSS฀ ESTIMATES฀ A฀ TYPICAL฀ TRAINING฀ TIME฀ OF฀ FIFTEEN฀ TO฀
TWENTY฀ MINUTES฀ FOR฀ TEACHING฀ A฀ PERSON฀ TO฀ TAG฀ BOOKS���฀!฀
PHASED฀IMPLEMENTATION฀IS฀ALSO฀RECOMMENDED�฀!CCORDING฀
TO฀ &RANK฀ -USSCHE�฀ PRESIDENT฀ OF฀ ,IBRAMATION�฀ A฀ GOOD฀
STRATEGY฀ FOR฀ LIBRARIES฀ NOT฀ WILLING฀ TO฀ CONVERT฀ THEIR฀ ENTIRE฀
COLLECTIONS฀ AT฀ ONCE฀ IS฀ TO฀ FIRST฀ TAG฀ THEIR฀ MOST฀ CIRCULATED฀
ITEMS฀INSTEAD฀OF฀SLOWLY฀PHASING฀IN฀THE฀ENTIRE฀COLLECTION฀TO฀
AN฀2&)$
BASED฀MANAGEMENT฀SYSTEM���฀"ACKROOM฀STATIONS฀
AND฀EVEN฀THE฀CIRCULATION฀DESKS฀CAN฀BE฀USED฀TO฀CONVERT฀ANY฀
UNTAGGED฀ ITEMS฀AS฀ THEY฀ARE฀ RETURNED฀ TO฀ THE฀ LIBRARY�฀4HIS฀
STRATEGY฀ ALLOWS฀ A฀ LIBRARY฀ TO฀ MOVE฀ FROM฀ A฀ BARCODE
ONLY฀
SYSTEM฀ TO฀ ONE฀ THAT฀ ALSO฀ HAS฀ 2&)$฀ CAPABILITIES฀ WITHOUT฀
REQUIRING฀A฀GREATER฀AMOUNT฀OF฀RESOURCES฀THAN฀WOULD฀OTH

ERWISE฀BE฀NEEDED�฀

3TAFFING฀SINCE฀2&)$฀MIGRATION

-OST฀ OF฀ THE฀ RESPONDING฀ LIBRARIES฀ SHOWED฀ LITTLE฀ TO฀ NO฀
CHANGES฀IN฀THE฀NUMBER฀OF฀EMPLOYEES�฀4HIS฀MAY฀BE฀ATTRIB

UTED฀ TO฀ RECENT฀ MIGRA

TIONS�฀ EXPANSION฀ OF฀
FACILITIES�฀ OR฀ STAFF฀ BEING฀
REASSIGNED฀ TO฀ OTHER฀
DUTIES�฀ 4HREE฀ LIBRAR

IES�฀ HOWEVER�฀ SHOWED฀ A฀
SIGNIFICANT฀ DIFFERENCE฀ IN฀
THE฀ NUMBER฀ OF฀ EMPLOY

EES฀ PRIOR฀ TO฀ AND฀ AFTER฀
2&)$฀ADOPTION�฀!LL฀THREE฀
ATTRIBUTED฀THIS฀TO฀A฀FACIL

ITY฀EXPANSION฀OR฀A฀MOVE฀
TO฀A฀NEW฀FACILITY�฀

$UE฀ TO฀ THE฀ AUTO

MATION฀ OF฀ CIRCULATION฀
AND฀ INVENTORYING฀ OF฀

A฀ LIBRARY�S฀ COLLECTION฀ BY฀ AN฀ 2&)$
BASED฀ SYSTEM�฀ THE฀
EMPLOYEES฀WHO฀TYPICALLY฀PERFORM฀SUCH฀TASKS฀HAVE฀GOOD฀
REASON฀TO฀FEEL฀THE฀THREAT฀OF฀GETTING฀LAID฀OFF�฀3AN฀&RANCISCO฀
AND฀"ERKELEY฀0UBLIC฀,IBRARIES฀IN฀#ALIFORNIA฀ARE฀PRESENTLY฀
DEALING฀WITH฀SUCH฀ISSUES���฀

#IRCULATION฀TIME฀SINCE฀2&)$฀IMPLEMENTATION

4HERE฀WERE฀TEN฀RESPONSES฀FOR฀THIS฀QUESTION�฀&IFTY฀PERCENT฀
OF฀THE฀PARTICIPATING฀LIBRARIES฀SHOWED฀MORE฀THAN฀��฀PERCENT฀
INCREASE฀IN฀USAGE�฀AS฀PER฀THE฀CIRCULATION฀STATS�฀SINCE฀2&)$฀
IMPLEMENTATION�฀ 4HE฀ RESPONDING฀ LIBRARIES฀ COMMENTED฀
ON฀A฀SIGNIFICANT฀REDUCTION฀IN฀BOTH฀CHECK
IN฀AND฀CHECKOUT฀
TIMES฀AND฀PROCESSES�฀4HREE฀OF฀THEM฀PROVIDED฀QUANTITATIVE฀
RESPONSES฀THAT฀ARE฀PRESENTED฀IN฀FIGURE฀���

!CCORDING฀TO฀#HECKPOINT�฀AN฀2&)$฀VENDOR฀THAT฀CLAIMS฀
THAT฀ THE฀ SYSTEM฀ PROCESSES฀ TWENTY฀ ITEMS฀ PER฀ SECOND�฀
LIBRARIES฀ CAN฀ REALIZE฀ AS฀ MUCH฀ AS฀ ��฀ PERCENT฀ REDUCTION฀ IN฀
HANDLING฀ TIME฀ AFTER฀ INSTALLING฀ THEIR฀ )NTELLIGENT฀ ,IBRARY฀
3YSTEM���฀/NE฀KEY฀BENEFIT฀OF฀AN฀2&)$
BASED฀SYSTEM฀AS฀FAR฀
AS฀CIRCULATION฀IS฀CONCERNED฀IS฀THAT฀IT฀COMBINES฀IT฀WITH฀%!3�฀
4HE฀SECURITY฀BIT฀IN฀A฀TAG฀REPLACES฀THE฀SECURITY฀STRIP฀NEEDED฀
WITH฀ THE฀ BARCODE฀ APPROACH�฀ AND฀ ITEMS฀ CAN฀ BE฀ MOVED฀ IN฀
OR฀OUT฀OF฀THE฀PREMISES฀WITHOUT฀PERFORMING฀TWO฀SEPARATE฀
STEPS�฀4HE฀-ASTICS
-ORICHES฀#OMMUNITY฀,IBRARY฀IN฀.EW฀
9ORK฀CONDUCTED฀A฀TIME฀AND฀COST฀ANALYSIS฀TO฀COMPARE฀%!3฀
AND฀ 2&)$฀ SYSTEMS฀ FOR฀ CIRCULATION฀ AND฀ FOUND฀ THAT฀ 2&)$฀
GAVE฀A฀SAVINGS฀IN฀LABOR฀TIME฀OF฀UP฀TO฀��฀PERCENT���฀&IGURE฀
��฀SHOWS฀THE฀RESULTS฀OF฀THE฀STUDY�

3ELF
CHECKOUT฀ RATES฀ TEND฀ TO฀ INCREASE฀WITH฀EASY
TO
USE฀
CIRCULATION฀SYSTEMS�฀3ANTA฀#LARA฀0UBLIC฀,IBRARIES�฀WHICH฀IN฀
����฀BECAME฀THE฀FIRST฀SYSTEM฀ON฀THE฀7EST฀#OAST฀TO฀ADOPT฀
AN฀2&)$
BASED฀SYSTEM�฀HAS฀ACHIEVED฀A฀SELF
CHECKOUT฀RATE฀
OF฀ ��฀ PERCENT���฀ !CCORDING฀ TO฀ -ARGARET฀ (AZEL�฀ /REGON฀
0UBLIC฀ ,IBRARY�S฀ TECHNOLOGY฀ MANAGER�฀ THE฀ LIBRARY฀ HAS฀
ACHIEVED฀A฀NEAR฀���฀PERCENT฀SELF
CHECKOUT฀RATE���฀/F฀NOTE฀
HERE฀IS฀THE฀FACT฀THAT฀THE฀%UGENE฀0UBLIC฀,IBRARY฀HAS฀TAGGED฀
ALL฀OF฀ITS฀COLLECTION฀WHILE฀THE฀3ANTA฀#LARA฀0UBLIC฀,IBRARIES฀
ARE฀STILL฀TO฀TAG฀SUCH฀ITEMS฀AS฀#$S฀AND฀$6$S�฀*ACKIE฀'RIFFIN�฀

&IGURE฀���฀#IRCULATION฀TIME฀SINCE฀CONVERSION
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THE฀ LIBRARY฀ DIRECTOR฀ AT฀ THE฀ "ERKELEY฀ 0UBLIC฀ ,IBRARY�฀ ESTI

MATES฀THAT฀SELF
CHECKOUTS฀AT฀THE฀LIBRARY฀WOULD฀JUMP฀FROM฀
��฀TO฀��฀PERCENT฀AFTER฀AN฀2&)$฀INSTALLATION���฀4HE฀%UGENE฀
0UBLIC฀,IBRARY฀REPORTED฀hCOLLISIONv฀PROBLEMS฀ON฀VERY฀THIN฀
MATERIALS฀AND฀ON฀VIDEOS฀AS฀WELL฀AS฀FALSE฀READINGS฀FROM฀THE฀
2&)$฀SECURITY฀GATES�฀#OLLISION฀PROBLEMS฀MEAN฀THAT฀TWO฀OR฀
MORE฀TAGS฀ARE฀CLOSE฀ENOUGH฀TO฀CANCEL฀THE฀SIGNALS�฀MAKING฀
THEM฀ UNDETECTABLE฀ BY฀ THE฀ 2&)$฀ CHECKOUT฀ AND฀ SECURITY฀
SYSTEMS�฀

2&)$฀SYSTEM฀FEATURES฀

!N฀2&)$฀SYSTEM฀OFFERS฀A฀VARIETY฀OF฀OPTIONS�฀4HE฀VARIOUS฀
COMPONENTS฀ NEEDED฀ TO฀ CREATE฀ A฀ FUNCTIONAL฀ 2&)$฀ LIBRARY฀
SYSTEM฀DEPEND฀ON฀THE฀UNIQUE฀REQUIREMENTS฀OF฀INDIVIDUAL฀
LIBRARIES�฀4ABLE฀�฀SHOWS฀RESPONSES฀TO฀THE฀QUERY฀REGARDING฀
THE฀VARIOUS฀2&)$฀SYSTEM฀FEATURES�฀EXISTING฀OR฀SOUGHT�฀BY฀
THE฀TEN฀LIBRARIES฀THAT฀HAD฀ALREADY฀CONVERTED฀TO฀2&)$�

!S฀CAN฀BE฀SEEN�฀THE฀PATRON฀SELF
CHECKOUT฀AND฀CONVER

SION฀ STATIONS฀ WERE฀ DEEMED฀ THE฀ MOST฀ IMPORTANT฀ 2&)$฀
SYSTEM฀FEATURE�฀FOLLOWED฀BY฀SECURITY฀SYSTEMS�฀STAFF฀SERVICE฀
STATIONS�฀ INVENTORY฀ SYSTEMS�฀ AND฀ AUTOMATIC฀ BOOK฀ RETURN฀
SYSTEMS�฀ IN฀ THAT฀ ORDER�฀ /F฀ NOTE฀ IS฀ THE฀ FACT฀ THAT฀ ALL฀ OF฀ THE฀
RESPONDING฀ LIBRARIES฀ WANTED฀ TO฀ ADOPT฀ THE฀ SELF
CHECKOUT฀
UNITS�฀4HIS฀INDICATES฀THAT฀MOST฀OF฀THE฀LIBRARIES฀WANTED฀TO฀
FREE฀ UP฀ STAFF฀ TIME฀ FROM฀ THE฀ REPETITIVE฀ TASK฀ OF฀ CIRCULATING฀
ITEMS�฀!N฀AUTOMATIC฀BOOK฀RETURN฀SYSTEM�฀WHICH฀CAN฀COST฀
HUNDREDS฀OF฀ THOUSANDS฀OF฀DOLLARS�฀WAS฀AT฀ THE฀BOTTOM฀OF฀
THIS฀LIST�฀MOST฀LIKELY฀FOR฀FINANCIAL฀REASONS�

&IGURE฀��฀SHOWS฀THE฀NUMBER฀OF฀SELF
CHECKOUT฀STATIONS฀
EITHER฀ EXISTING฀ OR฀ SOUGHT฀ BY฀ THE฀ THIRTEEN฀ RESPONDENTS฀ TO฀
THE฀QUESTION฀IN฀THE฀SURVEY�฀4HEY฀RANGED฀FROM฀ONE฀TO฀NINE฀
AND฀AVERAGED฀ALMOST฀FOUR฀PER฀FACILITY�

3ECURITY฀FEATURES

4WO฀ OF฀ THE฀ NINE฀ LIBRARIES฀ THAT฀ RESPONDED฀ WERE฀ USING฀
#HECKPOINT�S฀2&฀SYSTEM฀AND฀SEVEN฀WERE฀USING฀�-�S฀4ATTLE฀
4APE�฀4HE฀NUMBER฀OF฀REPLACEMENTS฀OF฀THE฀PRE
2&)$฀SECU

RITY฀ SYSTEMS฀ VARIED฀ FROM฀ TWENTY
FIVE฀ THOUSAND฀ TO฀ FOUR฀
HUNDRED฀THOUSAND�฀

"OSS฀STATES฀THAT฀LIBRARIES฀WITH฀A฀PROPERLY฀TUNED฀2&)$

BASED฀SECURITY฀SYSTEM฀REPORTED฀A฀��฀TO฀��฀PERCENT฀REDUC


TION฀IN฀FALSE฀ALARMS฀AT฀EXIT฀GATES฀AS฀COMPARED฀TO฀OLDER฀2&฀
OR฀ELECTROMAGNETIC฀�%-	฀STRIP฀SYSTEMS���฀4HE฀2&)$
BASED฀
SECURITY฀ PROCESS฀ IS฀ AUTOMATIC฀ WHEN฀ AN฀ ITEM฀ IS฀ CHECKED฀
OUT฀ AT฀ THE฀ CIRCULATION฀ DESK฀ OR฀ AT฀ THE฀ SELF
CHECKOUT฀ STA

TION�฀ THEREFORE฀ ELIMINATING฀ THE฀ EXTRA฀ PROCESSING฀ TIME฀ OF฀
THE฀ STAFF฀ OR฀ PATRON�฀ -OREOVER�฀ ACCORDING฀ TO฀ "IBLIOTHECA�฀
THE฀ACCURACY฀RATE฀OF฀DETECTING฀A฀STOLEN฀ITEM฀IS฀VERY฀HIGH�฀
RANGING฀ FROM฀AN฀AVERAGE฀OF฀��฀PERCENT฀ON฀CONVENTIONAL฀
%-฀ DETECTION฀ SYSTEMS฀ TO฀ ALMOST฀ ���฀ PERCENT฀ WITH฀ AN฀
2&)$฀ SYSTEM���฀ "IBLIOTHECA฀ ALSO฀ CLAIMS฀ THAT฀ STAFF฀ CAN

NOT฀ INADVERTENTLY฀ DAMAGE฀ AUDIO
VISUAL฀ MATERIALS฀ WHEN฀
DESENSITIZING฀ THEM�฀7HEN฀A฀PATRON฀ATTEMPTS฀ TO฀ REMOVE฀
AN฀ ITEM฀ FROM฀ THE฀ LIBRARY฀ WITHOUT฀ AUTHORIZATION�฀ IT฀ IS฀
EASILY฀ IDENTIFIED฀AT฀ THE฀EXIT฀ SENSORS฀BY฀ )$฀NUMBER�฀ TITLE�฀฀
AND฀AUTHOR�

฀ #ONCLUSION

2&)$฀ TECHNOLOGY฀ HAS฀ SEVERAL฀ ADVANTAGES฀ OVER฀ THE฀ CUR

RENT฀BARCODE฀SYSTEMS฀BEING฀USED฀AT฀LIBRARIES฀WORLDWIDE�฀
&OR฀THE฀LIBRARIES฀THAT฀USE฀IT�฀2&)$฀PROMISES฀TO฀SAVE฀TIME฀
AND฀ OPERATE฀ MORE฀ EFFICIENTLY฀ AND฀ EFFECTIVELY฀ THAN฀ THE฀
BARCODE฀ SYSTEMS�฀ 3OME฀ OF฀ THE฀ COMPENSATIONS฀ OF฀ 2&)$฀
OVER฀A฀BARCODE฀SYSTEM฀ARE฀THAT฀2&)$฀TAGS฀CAN฀BE฀USED฀FOR฀
SECURITY฀AS฀WELL฀AS฀FOR฀STATUS฀CONTROL�฀THEREBY฀ELIMINATING฀
THE฀NEED฀TO฀ATTACH฀SECURITY฀STRIPS฀TO฀LIBRARY฀ITEMS�฀2&)$฀
SYSTEMS฀MAKE฀SELF
CHECKOUT฀FASTER฀AND฀EASIER฀FOR฀LIBRARY฀
PATRONS�฀AND฀2&)$฀PORTABLE฀SCANNERS฀CAN฀TAKE฀INVENTORY฀
BY฀ JUST฀ BEING฀ PASSED฀ SLOWLY฀ ALONG฀ THE฀ LIBRARY฀ SHELVES�฀
WITHOUT฀HAVING฀TO฀HANDLE฀EACH฀ITEM฀INDIVIDUALLY�฀2&)$฀
VENDORS�฀ HOWEVER�฀ NEED฀ TO฀ RESOLVE฀ SOME฀ ISSUES฀ BEFORE฀
LIBRARIES฀FEEL฀CONFIDENT฀IN฀ADOPTING฀THEM�฀)N฀THE฀FOREFRONT฀
ARE฀ISSUES฀SUCH฀AS฀COST�฀LACK฀OF฀STANDARDIZATION฀AMONGST฀
VENDORS�฀AND฀PRIVACY�฀

4HIS฀ SURVEY฀ INVESTIGATED฀ THE฀ STATE฀ OF฀ 2&)$฀ APPLICA

TIONS฀IN฀LIBRARIES�฀/F฀THE฀TWENTY
NINE฀SURVEY฀RESPONDENTS�฀
NINETEEN฀HAD฀NOT฀MIGRATED฀TO฀AN฀2&)$
BASED฀SYSTEM�฀/F฀
THOSE฀NINETEEN�฀THIRTEEN฀WERE฀IN฀THE฀PROCESS฀OF฀MIGRATING฀
TO฀2&)$�฀4HIS฀MEANT฀THAT฀NEARLY฀��฀PERCENT฀OF฀THE฀LIBRAR

IES฀ HAD฀ OR฀ WERE฀ SERIOUSLY฀ CONTEMPLATING฀ ADOPTING฀ AN฀
2&)$
BASED฀ LIBRARY฀ MANAGEMENT฀ SYSTEM�฀ &OR฀ A฀ LIBRARY฀

0ATRON฀SELF
฀
CHECKOUT
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STATIONS
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COLLECTION฀SIZE฀OF฀����฀MILLION฀ITEMS�฀THE฀AVERAGE฀CONVER

SION฀ COST฀ TO฀ MIGRATE฀ TO฀ AN฀ 2&)$฀ SYSTEM฀ WAS฀ ���������฀
4HE฀ AVERAGE฀ CONVERSION฀ TIME฀ FROM฀ A฀ BARCODE
BASED฀
SYSTEM฀ TO฀ AN฀ 2&)$
ENABLED฀ SYSTEM฀ WAS฀ �����฀ MONTHS�฀
"ASED฀ ON฀ TEN฀ RESPONSES�฀ ��฀ PERCENT฀ OF฀ THE฀ PARTICIPATING฀
LIBRARIES฀ SHOWED฀ A฀ GREATER฀ THAN฀ ��฀ PERCENT฀ INCREASE฀ IN฀
USAGE฀ AFTER฀ 2&)$฀ IMPLEMENTATION�฀ !VERAGE฀ TIMES฀ FOR฀
CHECK
IN฀ AND฀ CHECKOUT฀ WERE฀ SIGNIFICANTLY฀ REDUCED฀ AFTER฀
IMPLEMENTATION�฀4HE฀TWO฀MOST
INSTALLED฀OR฀SOUGHT
AFTER฀
FEATURES฀ WERE฀ THE฀ PATRON฀ SELF
CHECKOUT฀ AND฀ THE฀ CONVER

SION฀STATIONS�฀3EVENTY
EIGHT฀PERCENT฀OF฀ THE฀ LIBRARIES฀ THAT฀
RESPONDED฀ USED฀ �-�S฀ 4ATTLE฀ 4APE฀ SYSTEM฀ AS฀ A฀ SECURITY฀
FEATURE�฀AND฀THE฀NUMBER฀OF฀REPLACEMENTS฀OF฀THE฀PRE
2&)$฀
SECURITY฀ SYSTEMS฀ VARIED฀ FROM฀ TWENTY
FIVE฀ THOUSAND฀ TO฀
FOUR฀HUNDRED฀THOUSAND�

%VEN฀THOUGH฀2&)$฀TAGS฀MAY฀COST฀ANYWHERE฀FROM฀FOUR฀
TO฀ FIVE฀ TIMES฀ AS฀ MUCH฀ AS฀ A฀ BARCODE฀ AND฀ MAGNETIC฀ STRIP฀
COMBINED�฀ THE฀ INCREASE฀ IN฀ EFFICIENCY฀ AND฀ FUNCTIONALITY฀
PROVIDED฀BY฀THE฀TECHNOLOGY฀IS฀PERSUASIVE฀ENOUGH฀FOR฀AN฀
INCREASING฀NUMBER฀OF฀ LIBRARIES฀TO฀IMPLEMENT฀OR฀CONSIDER฀
THIS฀ TECHNOLOGY���฀ 4HE฀ NUMBER฀ OF฀ 2&)$
ENABLED฀ LIBRARY฀
SYSTEMS฀IS฀CONSTANTLY฀INCREASING�฀)NTERNATIONAL฀COLLABORA

TIONS฀IN฀SUCH฀VENTURES฀ARE฀ALSO฀ON฀THE฀RISE�฀)N฀A฀-ARCH฀���฀
�����฀NEWS฀RELEASE�฀THE฀&RENCH฀2&)$฀TECHNOLOGY฀FIRM฀!3+฀
WAS฀SET฀TO฀DELIVER฀SOME฀FOUR฀MILLION฀2&)$฀LABELS฀TO฀5�3�฀
AND฀%UROPEAN฀LIBRARIES�฀!3+฀HAS฀ALREADY฀SUPPLIED฀LABELS฀
AND฀ READERS฀ TO฀ MORE฀ THAN฀ TWENTY฀ &RENCH�฀ )TALIAN�฀ AND฀
'ERMAN฀LIBRARIES฀DURING฀THE฀PAST฀FOUR฀YEARS���
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