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RFID - Application

Mr. Athid Chaiyasook 48015366
Mr. Awut Khongsiri 48015367
Mr. Prasam Tangtisanon Advisor
Academic Year 2007

ABSTRACT

This thesis presents the application of RFID (Radio Frequency Identification System)
technology, by make the Self Check and Book Return with oneself by use the RFID Technology.
RFID is the system that use radio waves signal in character resource specification. While barcode
system uses the light in reading. Patron can borrows and returns book with oneself by use Self
Check and Book Retumn by the system will read the data from Tag RFID at stick with a book. The
user can return a book changes the receiver can return general information resource every time
and at all times follow the different area at setup Book Return. Data will be sent to Automated Circuation
system (aCs). When Self Check and Book Return come into library it is support the work of a library

can enhance fast convenience to patron and officer of a library.
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FTDMA 1azm3snss 1aan11ud (frequency hopping) 191578
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! l | |

Space Time Frequency Code
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As1en 2.2 WfSeuisunas 51usz e ISO/EC ag EPC

ISO/IEC EPC
ma Tulad ISOIEC 18 - RF-IC for Class I-V (13.56 and UHF only)
Item Management Class 0/Class I: read-only passive tags
Part2 -< 135 kHz Class I tags : passive tags with additional
Part3 - 13.56 MHz functionality Class III tags: semi~passive
Part4 - 2450 MHz RFID tags
Part6 — 860 — 960 MHz Class IV tags: active tags
Part7 — 433.92 MHz (active) With broad-band peer-to-peer
Communication

Class V tags : Readers Can
Power other Class I, II and

I1I tags: Communication with

Classes IV and V
guuvYpIdaya | ISOMEC 15418 — Application EPC
Identifiers & Data I[dentifiers Class 0 — 64 bits
ISO/IEC 15434 — Syntax Class 1 - 96 bits
ISO/NEC 15459 — Transport Class 1 G2 - 128/256 bits
License Plate Class 2 — Class 1 with larger
ISO/IEC 15961 —- Data Protocol: Memory and read/write
Application Interface Class 3 —~ Class 2 with
ISO/IEC 15962 — Data Protocol: Sensors (semi-passive)
Data Encoding Rules and Class 4 ~ passive tags
Logical Memory Functions
ISO/EC 15693 HF- 13.56 MHz EPCglobal

EmInaasy ISO/IEC 18047 — RF-ID device .

Conformance test methods

msldam ISO/EC 14443 HF- 13.56 MHz -
Part 1 [ISO/IEC 14443-12  (E)]

Part 2 [ISO/IEC 14443-2:2001(E)] RF
106 kbit 847.5 kHz

Part 3 [ISO/IEC 14443-3:2001(E)] multi-
protocol reader

Part 4 [ISO/IEC 14443-4:2001(E)]
defines the high-level data transmission

protocols 106 Kbps
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Hautuilszmalasfinnuuanaieiu SO uaz EPC Global luiFessaziBoamamaiin vise
%:LﬂuNM‘ii U AIM (Automatic Identification Manufacturers) ﬁﬁmu alag AIDC {Automatic

. . . & yA Y o ' Y
Identification and Data Collection) mrﬂu AL UAUMTHTUN L‘ﬂu@lu

2.8 fauanudldnuvessienled

luflagiundumnezildaufulussuvesionlod srogludwanuinaden 1sM
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1AMUAA (Low Frequency : LE)ANT 150 A Taidsac (kHz)

é1uANA G (High Frequency : HF) 13.56/27.125 Wnzi85n (MHz)

thummﬁ'q@q (Ultra High Frequency: UHF) 433/868/915 wnzidsad (MHz)

g1un1ud TuTas1v (Microwave frequency) 2.45/5.8 finzi85ad (GHz)

4125kHz, 133 kHz 13.56 M4z 2.45 GHz

8915 Mz
6.8 MHx 433 MMz 5.8 GHz

10kHz 100kHz 1MWz 1OMHz 100MHz 1GHz 106G
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Standard Interchange Protocol V1.00 ttas vV2.00

3.1 umin

Standard Interchange Protocol V2.00 ifugnﬁ%’nmn Standard Interchange Protocol
V1.00 Tﬂﬂlﬁ'u massagealﬁul ua:tﬁu ﬁeldiﬁﬁl‘i’llﬂllalumassagelau massagellaizfield Tni
Wanuaazld <2.00" ¥ umhveamassage massagelazficld 1T “2.00” ogdmumrhide

massagellzfield NuAslA Standard Interchange Protocol V1.00

3.2 Command Messages to the ACS

3.2.1 Patron Status Request
g v & Y Y s v o &
Massage ugﬂhma SC A9IMTVDYRAUDITUIBNHOITYA INACS  ACS 38ADUVAIN
¥
UHIY Patron Status Response message

23<Janguage><transaction date><institution id><patron identifier><terminal password>

<patron password>

Field ID Format
- language 3-char, fixed-length required field
transaction date 18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS

institution 1d AO variable-length required field
patron identifier AA variable-length required field
terminal password AC variable-length required field
patron password AD variable-length required field

3.2.2 Checkout
g ¥ A ¥ . = o o a .
Massage ugﬂhma SC A94n15 check out item LA TUYUSIRBINUNIZNIAN Checkin
o g o & A

1 liiduSv ACSazae & aiinIY Checkout Response message

11<SC renewal policy><no block><transaction date><nb due date><institution id>
<patron identifier><item identifier><terminal password><patron password>
<item properties><fee acknowledged><cancel>

Field 1D Format



SC renewal policy
no block

transaction date

nb due date

institution id

patron identifier

item identifier

terminal password
2.00 item properties
2.00 patron password
2.00 fee acknowledged
2.00 cancel

3.2.3 Checkin

AO
AA
AB
AC

CH
AD
BO
BI

42

1-char, fixed-length required field: Y or N.
1-char, fixed-length required field: Y or N.
18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS.

The date and time that the patron checked out
the item at the SC unit.

18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
variable-length required field
variable-length required field
variable-length required field
variable-length required field
variable-length optional field
variable-length optional field

1-char, optional field: Y or N

1-char, optional field: Y or N

y 4 . LY~ a .
Massage Hgn1diiio SC #8915 check in item ttaz Juvazifeniuiozonidn Checkin

A 1o d o o dy. . .
AliduSe ACSaznoumdaiin Checkin Response message

09<no block><transaction date><return date><current location><institution id>

<item identifier><terminal password><item properties><cancel>

Field
no block

transaction date

return date

current location
Institution id

item identifier
terminal password

2.00 item properties

1D

AO
AB
AC
CH

Format

1-char, fixed-length required field: Y or N.
18-char, fixed-length required field:
YYYYMMDDZZZ7ZHHMMSS

18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
variable-length required field
variable-length required field
variable-length required field
variable-length required field

variable-length optional field



2.00 cancel BI

3.2.4 Block Patron

43

1-char, optional field: Y or N

dy o/ o < (74 ’ [ A o
Message HA0IN3 1IR3 11NFNH9zgnUaen IABACS 15U messagevzgnauilloaunsn

4 o d' L] as [ a9
1¥msavesaudy ACS szmldmsandudundluluwe uazszaounduindiaunsndie

o @ Y 9/ ' 4 @ v
Patron Status Response message U8y ACS fN“UﬂﬂulﬂUQL%‘MHWﬂﬂlﬂiﬂ’e)\‘lﬁigﬂ’l‘lmiﬂﬁl‘U@Nﬂfﬂ’J

[
MGTERE

0l<card retained><transaction date><institution id><blocked card msg>

<patron identifier><terminal password>
Field ID
card retained

transaction date

institution id AO
blocked card msg AL
patron identifier AA
terminal password AC

3.2.5 SC Status

Format

1-char, fixed-length required field: Y or N.
18-char, fixed-length required field:
YYYYMMDDZZZ7ZHHMMSS
variable-length required field
variable-length required field
variable-length required field

variable-length required field

SC Status message Nmtdenuzueq SC 11 ACS waziiudpanis ACS Status

o g ' o ' { 9
Response message ADUAALNIDIN ACSAIY message 119 9nTIAT W5 NADHIN SC ad1ans

wouae 1 ACS

99<status code><max print width><protocol version>

Field ID
status code

max print width

protocol version

3.2.6 Request ACS Resend

Format
1-char, fixed-length required field: 0 or 1 or 2
3-char, fixed-length required field

4-char, fixed-length required field: x.xx

£ E 4 .
Message 115094011 ACS 4 messagegaiiudna’s Taescozdalfacsiiio Checksum

Ao 3 [ s A =4 o Y ]
493 message #1510 101 liassfuAmifiuIu 1A 1nSC ACSATEABUNAUAINT A message

¥
gan1dnasa

97



3.2.7 2.00 Login

Message gn‘lsx’f"‘lums login 121189 ACS server program Tag ACS 1TADUNGLINAIY

d" 4 ¥ 4 4 . @ 4
Login Response message Tag messagel ﬂzgﬂi‘fi}sﬁﬂi%m?maulogmL‘i,h"l‘lJENACSLﬁ@conﬁg SC

93<UID algorithm><PWD algorithm><login user id><login password><location code>

Field iD
2.00 UID algorithm

2.00 PWD algorithm

2.00 login user id CN
2.00 login password Co
2.00 location code CP

3.2.8 2.00 Patron Information

Format

1-char, fixed-length required field; the
algorithm used to

encrypt the user id.

1-char, fixed-length required field; the
algorithm used to

encrypt the password.

variable-length required field
variable-length required field

variable-length optional field; the SC location.

s/
as 9 v
Message Tl superset Y94 Patron Status Request message $HIZ) ﬂi‘lﬂ?ﬂﬂﬂl@ga‘um

@11%n Tag ACS 3LADUAGVIINI Patron Information Response message

63<language><transaction date><summary><institution id><patron identifier>

<terminal password><patron password><start item><end item>

Field ID Format

language

transaction date

2.00 summary
institution id AO
patron identifier AA
terminal password AC
patron password AD
2.00 start item BP

2.00 end item BQ

3-char, fixed-length required field
18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
10-char, fixed-length required field
variable-length required field
variable-length required field
variable-length optional field
variable-length optional field
variable-length optional field

variable-length aptional field



3.2.9 2.00 End Patron Session

45

d’, (] 4 a = ay o 4 P d’, a s 1
Massage Hozgnaulismnsnaiaqumsanae vumaatiAcs wlannq Iandasg

HIvuAERMIMNUNNEIRLAMITAUTIY TAVACSIZADUMAINIU End Session Response

message

35<transaction date><institution id><patron identifier><terminal password>

<patron password>
Field

transaction date

institution id
patron identifier
terminal password
patron password

3.2.10 2.00 Fee Paid

ID

AO
AA
AC
AD

Format

18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
variable-length required field
variable-length required field.
variable-length optional field

variable-length optional field

:.:’, 3 o o a v ! o o
Message T19zgnisude arfviazayB3vesaingnlid Acs WoAcs 1dsunszny

3

mayaaﬂugm%ya HAzADUNAVHIY Fee Paid Response message

37<transaction date><fee type><payment type><currency type><fee amount>

<institution id><patron identifier><terminal password><patron password><fee identifier>

<transaction 1d>
Field D

transaction date

2.00 fee type

2.00 payment type
2.00 currency type

2.00 fee amount

institution id
patron identifier
terminal password

patron password

Format

BV

AO

AC

18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS

2-char, fixed-length required field (01 thru 99).
identifies a fee type to apply the payment to.
2-char, fixed-length required field (00 thru 99)
3-char, fixed-length required field
variable-length required field; the

amount paid.

variable-length required field

variable-length required field.

variable-length optional field

variable-length optional field



2.00 fee identifier CG

2.00 transaction id BK

3.2.11 2.00 Item Information

46

variable-length optional field ;
identifies a specific fee

to apply the payment to.
variable-length optional field;
a transaction id assigned

by the payment device.

14

¥ '
Massageﬁ1‘%’6&1ﬂﬂ76yaﬂlmitemIﬂUACS%ﬂE)'UﬁﬁN‘leuItem Information Response

message

17<transaction date><institution id>< item identifier ><terminal password>

Field ID

transaction date

institution id AO
item identifier AB
terminal password AC

3.2.12 2.00 Item Status Update

Format

18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
variable-length required field
variable-length required field.

variable-length optional field

: Y1 9 . o 14 o M a .
Message i 1¥dadoya item 1189ACS Tae lulimsdrnmduiu srwaviBeaveitemus

3 b d
o A

gy B lugudoyauesacs TasACSazaaumdaiiri Item Status Update Response

message

19<transaction date><institution id><item identifier><terminal password>

<item properties>
Field ID

transaction date

institution id AO
item identifier AB
terminal password AC
2.00 item properties CH

3.2.13 2.00 Patron Enable

Format

18-char, fixed-length required field:
YY‘YYMMDDZZZZHHMMSS
variable-length required field
variable-length required field
variable-length optional field

variable-length required field

b4 ) .
Message 119n 14910 SC 1iN® re-enable d@inFnignonian siuszgnl¥lumsnageu

. 3
S2UV061AYY TABACSIzAUMAIUNIU Patron Enable Response message
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25<transaction date><institution id><patron identifier><terminal password>

<patron password>
Field

transaction date

institution id
patron identifier
terminal password
patron password

3.2.14 2.00 Hold

1D

AO
AA
AC
AD

Format

18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
variable-length required field
variable-length required field
variable-length optional field

variable-length optional field

Message 1198319, uf lv 30 aumsves Tas ACS 92@0UNEUUINI Hold Response

7 . . . . . R v A 1 ' & M oA &
message 108 1UNa@ “item identifier” 118 “title identifier” 1¥aonod1alned1vtisvTomenna

¥ gy v
A0306140 1A

15<hold mode><transaction date><expiration date><pickup location><hold type>

<institution id><patron identifier><patron password><item identifier><title identifier>

<terminal password><fee acknowledged>

Field D

2.00 hold mode

transaction date

2.00 expiration date

2.00 pickup location

2.00 hold type
institution id
patron identifier
patron password
item identifier
title identifier
terminal password

2.00 fee acknowledged

Format

BW

BS
BY

5% % 3

AC
BO

1-char, fixed-length required field '+'/-'/'*
Add, élelete, change

18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
18-char, fixed-length optional field:
YYYYMMDDZZZZHHMMSS
variable-length, optional field
1-char, optional field
variable-length required field
variable-length required field
variable-length optional field
variable-length optiona! field
variable-length optionai field
variable-length optional field

1-char, optional field: Y or N.



3.2.15 2.00 Renew

48

k4
Message f1l4tusoitem Ty ACS 92ABUNAVINS Renew Response message Taolu

1 1 % 3 ' o
Wad “item identifier” Hay “ttle identifier’ 1Widonadalaod1anilamssdonnaae0d19n 1a

29<third party allowed><no block><transaction date><nb due date><institution id>

<patron identifier><patron password><item identifier><title identifier><terminal password>

<item properties><fee acknowledged>
Field ID
2.00 third party allowed
no block

transaction date

nb due date

institution id AO
patron identifier AA
patron password AD
item identifier AB
title identifier AJ
terminal password AC
2.00 item properties CH
2.00 fee acknowledged BO

3.2.16 2.00 Renew All

Format

1-char, fixed-length required field: Y or N.
1-char, fixed-length required field: Y or N.
18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS

18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
variable-length required field
variable-length required field
variable-length optional field
variable-length optional field
variable-length optional field
variable-length optional field
variable-length optional field

1-char, optional field: Y or N.

:: YA t . :i o YA o & :dy'
Message T 138unonnitemiausnldoulil Tavacseaousidsiiriu Renew All

Response message

65<transaction date><institution id><patron identifier><patron password>

<terminal password><fee acknowledged>
Field ID

transaction date

institution id AO
patron identifier AA
AD

patron password

Format

18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
variable-length required field
variable-length required field

variable-length optional field
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terminal password AC variable-length optional field

2.00 fee acknowledged BO 1-char, optional field: Y or N.

3.3 Response Messages from the ACS

3.3.1 Patron Status Response

ACS vz Qmessage‘lﬁum‘i 791 Patron Status Request message 3 ’mﬁgd Block Patron
message
24<patron status><language><transaction date><institution id><patron identifier>
<personal name><valid patron><valid patron password><currency type><fee amount>
<screen message><print line>
Field ID Format
patron status 14-char, fixed-length required field
language 3-char, fixed-length required field
transaction date 18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
institution id AO variable-length required field
patron identifier AA variable-length required field
personal name AE variable-length reql_lired field
2.00 valid patron BL 1-char, optional field: Y or N
2.00 valid patron password CQ 1-char, optional field: Y or N
2.00 currency type BH 3-char, fixed-length optional field
2.00 fee amount BV variable-length optional field.
The amount of fees owed by this patron.
| screen message AF variable-length optional field
print line AG variable-length optional field
'} 3.3.2 Checkout Response
- ACS vl Qmessageﬁ‘lalum‘i #01 Checkout message 910 SC

12<ok><renewal ok><magnetic media><desensitize><transaction date>
<institution id><patron identifier><item identifier><title identifier><due date><fee type>
<security inhibit><currency type><fee amount><media type><item properties>

<transaction id><screen message><print line>



2.00

2.00
2.00

2.00

2.00
2.00
2.00

Field

ok

renewal ok
magnetic media
desensitize

transaction date

institution id
patron identifier
item identifier
title identifier

due date

fee type

security inhibit
currency type

fee amount

media type
item properties

transaction 1d

screen message

print line

ID

& 2855 3

Ci
BH
BV

CK
CH
BK

AF
AG
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Format

1-char, fixed-length required field: 0 or 1.
1-char, fixed-length required field: Y or N.
1-char, fixed-length required field: Y or NorU.
1-char, fixed-length required field: Y or NorU.
18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
variable-length required field

variable-length required field

variable-length required field

variable-length required field

variable-length required field

2-char, fixed-length optional field (01 thru 99).
The type of fee associated with checking out
this item.

1-char, fixed-length optional field : Y or N.
3-char fixed-length optional field
variable-length optional field.

The amount of the fee

associated with checking out this item.

3-char, fixed-length optional field
variable-length optional field

variable-length optional field. May be
assigned by the ACS when checking out

the item involves a fee.

variable-length optional field

variable-length optional field

The OK, Renewal OK, Desensitize, Magnetic Media, and Fee Amount fields should be

OK

set according to the following rules:

should be set to 1 if the ACS checked out the item to the patron.

should be set to 0 if the ACS did not check out the item to the patron.
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Renewal OK  should be set to Y if the patron requesting to check out the item already
has the item checked out
should be set to N if the item is not already checked out to the
requesting patron. Desensitize
should be set to Y if the SC should desensitize the article.
should be set to N if the SC should not desensitize the article (for
example, a closed reserve book, or the checkout was refused).
Fee Amount  should be set to the value of the fee associated with checking out
the item
should be set to 0 if there is no fee associated with checking out
the item.
3.3.3 Checkin Response
Message ﬁyACS e \‘lLﬁE]ﬁE]U Checkin message 910 SC
10<ok><resensitize><magnetic media><alert><transaction date><institution 1d>
<item identifier><permanent location><title identifier><sort bin><patron identifier>

<media type><item properties><screen message><print line>

Field 1D Format
ok 1-char, fixed-length required field: O or 1.
resensitize 1-char, fixed-length required field: Y or N.
magnetic media 1-char, fixed-length required field: Y or NorU.
alert 1-char, fixed-length required field: Y or N.
transaction date 18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS

institution id AO variable-length required field
item identifier AB variable-length required field
permanent location AQ variable-length required field
title identifier AJ variable-length optional field

2.00 sort bin CL variable-length optional field

2.00 patron identifier AA variable-length optional field.

ID of the patron who had the item checked out.
2.00 media type CK 3-char, fixed-length optional field

2.00 item properties CH variable-length optional field



screen message

print line

AF
AG
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variable-length optional field

variable-length optional field

The OK, and Resensitize fields should be set according to the following rules:

OK should be set to 1 if the ACS checked in the item.

should be set to 0 if the ACS did not check in the item.

Resensitize should be set to Y if the SC should resensitize the article.

should be set to N if the SC should not resensitize the article (for

example, a closed reserve book, or the checkin was refused).

3.3.4 ACS Status

9 14
ACS %zﬂdmessageﬁiu N15ADY SC Status message Tae message ﬁ%:&ﬂumessageu‘iﬂ

naann ACS léasc

98<on-line status><checkin ok><checkout ok><ACS renewal policy>

<status update ok><off-line ok><timeout period><retries allowed><date / time sync>

<protocol version><institution id><library name><supported messages ><terminal location>

<screen message><print line>

2.00

Field

on-line status
checkin ok
checkout ok

ACS renewal policy
status update ok
off-line ok

timeout period
retries allowed

date / time sync

protocol version
stitution 1d
library name
supported messages
terminal location

screen message

ID

AO

BX
AN

Format

1-char, fixed-length required field: Y or N.
1-char, fixed-length required field: Y or N.
1-char, fixed-length required field: Y or N.
1-char, fixed-length required field: Y or N.
1-char, fixed-length required field: Y or N.
1-char, fixed-length required field: Y or N.
3-char, fixed-length required field

3-char, fixed-length required field

18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS

4-~char, fixed-length required field: x.xx
variable-length required field
variable-length optional field
variable-length required field
variable-length optional field

variable-length optional field
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print line AG variable-length optional field
3.3.5 Request SC Resend
dysl 3 1 Y A .,’,' 1 3 &

Message H30319891R SC &4 messageqaN169nA3I TABACSId41ASCLiID Checksum
Y04 message N5V I Masafumismauidnnacs schazaeundudonsde message
ganednas

96

3.3.6 2.00 Login Response

ACS 9z damessageii 14M5ABY Login message 1A messagedaiilumessagetis niign

dalilgasc
94<ok>
Field ID Format
ok 1-char, fixed-length required field: 0 or 1.

3.3.7 2.00 Patron Information Response
ACS vzl \‘lmessageiﬁu N13#01 Patron Information message "ﬁﬁ' 1911 SC
64<patron status><language><transaction date><hold items count>
<overdue items count> <charged items count><fine items count><recall items count>
<unavailable holds count> <institution id><patron identifier><personal name>
<hold items limit><overdue items limit> <charged items limit><valid patron>
<valid patron password><currency type><fee amount><fee limit><items><home address>

<e-mail address><home phone number><screen message> <print line>

Field ID Format

patron status 14-char, fixed-length required field

language 3-char, fixed-length required field

transaction date 18-char, fixed-length required field:

YYYYMMDDZZZZHHMMSS

2.00 hold items count 4-char, fixed-length required field
2.00 overdue items count 4-char, fixed-length required field
2.00 charged items count 4-char, fixed-length required field
2.00 fine items count 4-char, fixed-length required field
2.00 recall items count 4-char, fixed-length required field
2.00 unavailable holds count 4-char, fixed-length required field

institution id AO variable-length required field



2.00
2.00
2.00
2.00
2.00
2.00
2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00
2.00

patron identifier
personal name

hold items limit
overdue items limit
charged items limit
valid patron

valid patron password
currency type

fee amount

fee limit

hold items

AA
AE
BZ
CA
CB
BL
cQ
BH
BV

cC

AS
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variable-length required field
variable-length required field
4-char, fixed-length optional field
4-char, fixed-length optional field
4-char, fixed-length optional field
1-char, optional field: Y or N
1-char, optional field: Y or N
3-char fixed-length optional field
variable-length optional field.

The amount of fees owed by this patron.

variable-length optional field.

The fee limit amount.

item: zero or more instances of one of

the following, based on “summary” field of
the Patron Information message:

variable-length optional field

(this field should be sent for each hold item).

overdue items

charged items

fine items

recall items

unavailable hold items

home address

e-mail address

home phone number

screen message

AT

AU

AV

BU

CD

BD

BE
BF

variable-length optional ﬁeld (this field should
be sent for each overdue item).
variable-length optional field (this field should
be sent for each charged item).

variable-length optional field (this field should
be sent for each fine item).

variable-length optional field (this field should
be sent for each recall item).

variable-length optional field (this field should
be sent for each unavailable hold item).
variable-length optional field

variable-length optional field

variable-length optional field

variable-length optional field



print line AG

3.3.8 2.00 End Session Response
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variable-length optional field

3 [
ACS %:’,ﬁ\lmessageﬁalumiﬂﬂ‘u End Patron Session message NdI1910 SC

36<end session>< transaction date >< institution id >< patron identifier >

<screen message><print line>
Field D
2.00 end session

transaction date

institution id AO
patron identifier AA
screen message AF
print line AG

3.3.9 2.00 Fee Paid Response

Format

1-char, fixed-length required field: Y or N.
18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
variable-length required field
variable-length required field.
variable-length optional field

variable-length optional field

3 v
ACS 3z damessageil 1N5ADY Fee Paid message Nelau1910 SC

38<payment accepted><transaction date><institution id><patron identifier>

<transaction id><screen message><print line>

Field ID
2.00 payment accepted

transaction date

institution id AO
patron identifier AA
2.00 transaction 1d BK
screen message AF
print line AG

3.3.10 2.00 Item Information Response

Format

1-char, fixed-length required field: Y or N.
18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
variable-length required field
variable-length required field
variable-length optional field. May be
assigned by the ACS to acknowledge that
the payment was received.

variable-length optional field

variable-length optional field

ACS e \‘lmessageflalu N1399Y Item Information message 911910 SC

18<circulation status><hold queue length><security marker><fee type>

<transaction date><due date><recall date><hold pickup date><item identifier><title identifier>



<owner><currency type> <fee amount><media type><permanent location><current location>

<item properties><screen message><print line>

2.00
2.00
2.00

2.00

2.00

2.00

2.00
2.00

2.00

2.00
2.00
2.00
2.00

Field
circulation status

security marker

fee type

transaction date

hold queue length
due date

recall date
hold pickup date

item identifier
title identifier
owner

currency type

fee amount

media type
permanent location
current location
item properties
screen message

print line

ID

CF

(01]

CM

AJ
BG
BH

BV

CK
AQ
AP
CH
AF

AG

Format
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2-char, fixed-length required field (00 thru 99)

2-char, fixed-length required field (00 thru 99)

2-char, fixed-length required field (01 thru 99).

The type of fee associated with checking out

this item.

18-char, fixed-length required field:

YYYYMMDDZZZZHHMMSS
variable-length optional field

variable-length optional field.

18-char, fixed-length optional field:

YYYYMMDDZZZZHHMMSS

18-char, fixed-length optional field:

YYYYMMDDZZZZHHMMSS
variable-length required field
variable-length required ficld
variable-length optional field

3 char, fixed-length optional field

variable-length optional field.

The amount of the fee associated with

this item.

3-char, fixed-length optional field
variable-length optional field
variable-length optional field
variable-length optional field
variable-length optional field

variable-length optional field

3.3.11 2.00 Item Status Update Response

¥ '
ACS %xﬁdmessageuiumiﬂ 81U Item Status Update message NAWI910 SC

20<item properties ok><transaction date><item identifier><title identifier>
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<item properties><screen message><print line>

Field 1D Format
2.00 item properties ok 1-char, fixed-length required field: 0 or 1.
transaction date 18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
item identifier AB variable-length required field
title identifier AJ variable-length optional field
2.00 item properties CH variable-length optional field
screen message AF variable-length optional field
print line AG variable-length optional field

3.3.12 2.00 Patron Enable Response
ACS ‘ﬂzdimessageﬁiu N13901U Patron Enable message fieau191n SC SC
26<patron status><language><transaction date><institution id><patron identifier>

<personal name><valid patron><valid patron password><screen message><print line>

Field 1D Format
patron status 14-char, fixed-length required field
language 3-char, fixed-length required field
transaction date 18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS

institution id AO variable-length required field
patron identifier AA variable-length required field
personal name AE variable-length required field

2.00 valid patron BL 1-char, optional field: Y or N.

2.00 valid patron password CQ 1-char, optional field: Y or N
screen message AF variable-length optional field
print line AG variable-length optional field

3.3.13 2.00 Hold Response

ACS %fhmessage"f}lu N15ABY Hold message ‘?i’chmmn SC

16<ok><available><transaction date><expiration date><queue position>
<pickup location><institution id><patron identifier><item identifier><title identifier>
<screen message><print line>

Field 1D Format



ok
2.00 available

transaction date

2.00 expiration date

2.00 queue position

2.00 pickup location
institution id
patron identifier
item identifier
title identifier
screen message

print line

BwW

BR
BS
AO
AA
AB
AJ

AF
AG

3.3.14 2.00 Renew Response
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1-char, fixed-length required field: 0 or 1.
1-char, fixed-length required field: Y or N.
18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS

18-char, fixed-length optional field:
YYYYMMDDZZZZHHMMSS
variable-length optional field
variable-length optional field
variable-length required field
variable-length required field
variable-length optional field
variable-length optional field
variable-length optional field

variable-length optional field

Ed s
ACS ﬂ:,’ﬁdmessageuﬂlu MINDY Renew message NN SC

30<ok><renewal ok><magnetic media><desensitize><transaction date>

<institution id><patron identifier><item identifier><title identifier><due date><fee type>

<security inhibit><currency type><fee amount><media type><item properties><transaction id>

<screen message><print line>

Field

ok

renewal ok
magnetic media
desensitize

transaction date

institution id
patron identifier
item identifier

title identifier

1D

A S

Format

1-char, fixed-length required field: O or 1.
1-char, fixed-length required field: Y or N.
1-char, fixed-length required field: Y or NorU.
1-char, fixed-length required field: Y or NorU.
18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
variable-length required field

variable-length required field

variable-length required field

variable-length required field
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due date AH variable-length required field
2.00 fee type BT 2-char, fixed-length optional field (01 thru 99).

The type of fee associated with renewing

this item.
2.00 security inhibit CI 1-char, fixed-length optional field: Y or N.
2.00 currency type BH 3-char fixed-length optional field
2.00 fee amount BV variable-length optional field.

The amount of the fee associated with

this item.
2.00 media type CK 3-char, fixed-length optional field
2.00 item properties CH variable-length optional field
2.00 transaction id BK variable-length optional field. May be assigned

by the ACS when renewing the item
involves a fee.

screen message AF variable-length optional field

print line AG variable-length optional field

3.3.15 2.00 Renew All Response

ACS ﬂzﬁdmessage‘lﬁum’i #91 Renew All message ﬁﬁ'ammn SC

66<0k ><renewed count><unrenewed count><transaction date><institution id>

<renewed items><unrenewed items><screen message><print line>

Field 1D Format
ok 1-char, fixed-length required field: 0 or 1
2.00 renewed count 4-char fixed-length required field
2.00 unrenewed count 4-char fixed-length required field
transaction date 18-char, fixed-length required field:
YYYYMMDDZZZZHHMMSS
institution id AO variable-length required field
2.00 renewed items BM variable-length optional field (this field sent

for each renewed item)
2.00 unrenewed items BN variable-length optional field (this field sent
for each unrenewed item)

screen message AF variable-length optional field



print line

AG variable-length optional field

3.4 @3981901584 SIP2 Protocol Message

M1319% 3.1 M3A4 SIP2 Protocol Message Y9IM3BUNITaTD

60

User Tasks 3M SelfCheck system Tasks SIP commands from ACS to SC
1. Patron places
Library card in 3M
SelfCheck system 2. Read library card barcode
3. Send Patron Status Request (23) or
Patron Information (63) to ACS — 4. ¢~ Send Patron Status Response
(24) or Patron Information Response
2]
5. Patron places
tem in 3M
SelfCheck system 6. Readitembar-code
7. Send Checkout (11) to ACS - 8. ¢ Send Checkout Response (12)
9. Desensttize item
10. End Patron Session (33) > 11. «- End Patron Response (36)
12. Print Receipt

A13197 3.2 M54 SIP2 Protocol Message Y89M15AUNTIAAD

User Tasks 3M SelfCheck systemn Tasks SIP commands from ACS te SC
1. Patron places
ttem 10 3M
SelfCheck system 2. Read book bar-code
3. Send Checlan (09) > 4. < Checkin Response (10} to 5C
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=] o A
4.4 Use Case Diagram ﬂlﬂﬂi%ﬂﬂﬂ“ﬂu'ﬁuﬂﬁﬂﬁa{)fjﬂu!ﬂﬂ
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/
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4.6 Class Diagram Design Y935 ULHNAUNITTITDAWAUIBY
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startAutenticateServer(y
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statusAutenticate()
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checkiteminformation()

statusAuterticate

3
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startAuterticateServer()

-SlendAutenticateServer()
1 1] checkPatroninformation)
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statusAutenticate()
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endAutenticate()
checkPatroninformation()
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statusAuterticate(}
sendBorrowSFP2Message()

statusApp
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xmiData
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showWeicomeScreen(
reportOparation()
I port()
pareserDataToXML() 1 1
0
checkiteminformation()
showScreenOparaton(}
endSession()
startSessionQ)
statusAutenticate()
readRFIDTagDeta()

startAutenticateServer()
endAutenticateServer() 1

4

1

1 1
|ReturnBookSIPZMessage
nnoPack
ReturnBookSP2Message(}

ReturnBookMessage
appBusiness
sendRetwnMessage(
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