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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Libraries are implementing radio frequency identification (RFID) as item identification to replace bar
codes. RFID streamlines applications like user self-service, security, and materials handling. A standard
data model for encoding information on RFID tags could increase the cost-effectiveness of the technology
within libraries, particularly through greater interoperability of RFID tags and equipment, and enhance
support for resource sharing between libraries.

Several countries have undertaken preliminary work on standardization. The Netherlands developed
a data model for public libraries and in Denmark “RFID Data Model for Libraries” has been published

(DSYINF 163-1). Finland has adopted the Danish model, but with a few changes. There is a
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allations based on various proprietary systems offered by technology and librarysyste
bf these constitute the installed base of RFID systems, but only account for a sthall min
| of libraries globally.

re is an opportunity to develop a standard data model, taking into accountthe lessons le
national schemes and vendor solutions, and provide migration optigns for those librarie
ady invested in the technology. Because new items are continually~being purchased, a
ration options can be adopted based on factors relevant to eachdibrary.

the rest of the data elements in optional extension blocks;1SO 28560-1 defines the set of
optional data elements.

28560-2 and this part of ISO 28560 are mutually exclusive with respect to an RFID tag be|
loan item. In other words, the RFID tag is encoded according to the rules of this part of IS
he rules of ISO 28560-2, or to some proprietaryrules. Depending on the technologies bein
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Scope
5 part of ISO 28560 provides a data model and encoding rules for the use ofyradio

lemic, public, corporate, special, and school libraries).
5 part of ISO 28560 specifies the rules for encoding

a subset of data elements taken from the total set of data elements listed in ISO 28560-1
block, and

other data elements into extension blocks onto the RFID tag:

urce of additional information about implementation issues is provided in Annex A.

Normative references

following documents, in whole or in part, ate normatively referenced in this docume

28560-1, Information and documentation — RFID in libraries — Data elements and generd
mplementation

IEC 10646, Information techinielogy — Universal Coded Character Set (UCS)

IEC 18000-3, Informatiomtechnology — Radio frequency identification for item managemej
meters for air interfdce communications at 13,56 MHz

IEC 18046-3, Information technology — Radio frequency identification device perfor
hods — Part 3~Iest methods for tag performance

IEC TR 48047-3, Information technology — Radio frequency identification device confor
hods —-Pdrt 3: Test methods for air interface communications at 13,56 MHz

frequency
1g national,

nto a basic

nt and are

spensable for its application. For dated_references, only the edition cited applies. F¢r undated
rences, the latest edition of the referenced document (including any amendments) appligs.

(%)

[ guidelines

t— Part 3:

nance test

mance test

3

Tarmecand dafinitionc

TOCT I OOl ACTITIITCIOUTELY

For the purposes of this document, the terms and definitions given in ISO 28560-1 and the following

app

3.1
bas

ly.

ic block

data block occupying the first 272 bits of the RFID tag

Note 1 to entry: If the RFID tag is limited to 256 bits (i.e. 32 bytes), the basic block is truncated.
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3.2
byte
8-bit byte

group of eight consecutive bits

Note 1 to entry: A byte can represent one character (3.3) or be part of a representation of a character.

3.3
character

one or more bytes (3.2)

3.4
CRC

cyclic redundancy check

value calcyl

3.5
data blocK

container for encoding data elements, CRC (3.4), filler, and end mark

3.6
end block

data block [ 3.5) containing the end mark terminating the information af the RFID tag

3.7

ated from the data on the tag

extension|block

optional dqta block (3.5) following the basic block (3.1)

3.8
field

entry in a data block (3.5)

39

filler data|block

optional dqta block (3.5) that can be insertedto align other data blocks on page (3.11) boundaries

3.10

fixed length field

field (3.8) df prescribed size in a-data block (3.5)

3.11
page

ta unit thatean be read from or written to a tag

minimum Ia
Note 1 to entry: This.is,measured in bytes (3.2).

3.12
string

sequence of characters (3.3)

3.13

unsigned integer
binary value of a number of consecutive bits

3.14

variable length field
field (3.8) of variable size in a data block (3.5)

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=f9753dfefd8d682b8f9707cb07f6a4b0

IS0 28560-3:2014(E)

4 Requirements

4.1 Data elements
The data elements shall be as defined and compliant with those listed in ISO 28560-1.

NOTE There is a degree of flexibility in using locally defined codes that enable enhancements and variations
to be implemented while still complying with the basic set of data elements.

4.2 RFID air interface

4.2]1 Air interface conformance
The air interface for compliant tags shall be in accordance with the specification fof»Mode 1.

Formigration purposes, additional non-compliantair interfaces used in legacy syStems can bgd supported
durfng a transition period, which is permitted to remain in place for years, agnecessary.

The air interface conformance shall be tested in accordance with ISO/IEC TR 18047-3.

4.2)2 Tag performance

Where there are requirements for test tag performance, these shall be performed in accorflance with
ISOJIEC 18046-3.

4.3| Data protocol

The fixed length encoding described in this part of1SO 28560 does not require a separate data protocol.

5 |General encoding rules

5.1 Distinguishing from otherapplications and encodings

The value of the application family identifier (AFI) is used to distinguish tags for library applications
from other applications. The values of AFI for library applications are defined in ISO 28560-1.

1SO[28560-1 describeschow the data storage format identifier (DSFID), if present in the systgm memory
as g programmable register, is used to distinguish tags in the library application area, i.e. with the same
AFI

Tagk encoded.according to this part of ISO 28560 shall be programmed with the value 3fygx in the
DSHID register if the tag contains a programmable DSFID register.

Thip part of [SO 28560 is not able to encode the DSFID if the tag does not contain a programmfable DSFID
reglster In this case 1S0 28560-2 encades the DSFID in the first hyte of the working area oflthe tag. To
take this situation into account, the content parameter (see Table 1) shall not take the value 6 on RFID
tags encoded according to this part of ISO 28560.

If and only if the tag does not contain a programmable DSFID register, itis permissible to distinguish tags
encoded according to this part of ISO 28560 from other encodings by verifying the cyclic redundancy
check (CRC) encoded in the basic block (see 7.2).

5.2 Writing/reading direction

Data shall be written to and read from the tag as specified in [ISO/IEC 18000-3, Mode 1, such that the first
bit transmitted to or from the tag is the least significant bit of the first field of the basic block. This field
contains the content parameter (see Table 1). From that starting point, bytes are transmitted to or from

© ISO 2014 - All rights reserved 3
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the tag in order from left to right, with byte 0 to the left of bytes 1, 2, and 3, as shown in the memory
map in Annex B.

5.3 Memory area layout

5.3.1 Specifications

The memory area shall be encoded starting with a basic block with fixed length encoding of a basic set
of data elements for use in the library.

If the size

If the size
inserted af]
these is op

fthe RFID tag is greater than 256 bits, extension blocks (structured or unstructured) ca
ter the basic block up to the capacity of the chip. If extension blocks are inserted,-the ordg
fional. The length of an extension block is determined by the first byte of thé-block. The

of extension block is defined in the following two bytes.

Filler data

An end blo
the whole 5

5.3.2 Lay
The layout
<basic

The end bl

blocks may be inserted between blocks to align to page boundaries.

Ck shall terminate the encoding, unless the basic block and possible extension blocks tak
pace on the RFID tag, in which case an end block is not needed:

rout for tags greater than 32 bytes
for tags greater than 32 bytes (256 bits) shall be as _follows:
block>[(<filler data block>)*<extension block>]*(xfiller data block>)*(<end block>)

ock is mandatory if the tag is not full (see5.3.1). Basic block, filler data block, structy

extension blocks, unstructured extension blocks, and end block are specified in Clause 7.

An exampl

5.3.3 Lay
The layout

<trung

b is given in Annex B.

rout for 32-byte tags
for 32-byte tags shall be-asfollows:

ated basic block>

The truncdted basic block-dis’specified in Clause 7.

An exampl

P is given inAnnex B.

5.4 Strimgs and integers

thre-RFIB s titet o256 (324 e RFHE 1 . a
basic blocK.

ted

N be
r of

ype

P up

red

5.4.1 Str

g emncoding

All strings shall be encoded in UTF-8 in accordance with ISO/IEC 10646, with the first character of the
string stored in the lowest memory location. Note that UTF-8 encoding implies that a character can
occupy more than one byte.

The end of

a string can be defined in the following different ways:

— with one byte 00ggx;

— with the length of a fixed length field;

with the end of a structured extension block.

For fixed length fields, all unused bytes shall be 00gEx.

4

© ISO 2014 - All rights reserved
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variable length fields, one byte 00ygx shall be used between each field.

2 Integer encoding

Integer-encoded fields shall use 4, 8, or 16 bits unsigned integers.

5.5

5.5.

Writing the tag

1 Cyclicredundancy check (CRC)

For
the

See

5.5
Any
bas
isv
5.5

Ifa
last

5.6
Gui

5.7
Gui

5.8

Itis
for

5.9

Thd
dep

CRC shall be calculated for a full-length basic block with the two missing bytes assumed't

7.2 and Annex C for a description of CRC.

2 Unused space

unused space in blocks shall be filled with 00ygEgy, i.e. a 6-byte primary.itemm identifier enc
c block (see 7.2) shall be written as the 6-byte primary item identifierfollowed by 10 byt
bry important for reading optimization that this rule be followed.

3 End of tag

data block ends on the last user byte of a tag, no “end block” is required. The length speqd
data block shall not indicate a size larger than the tag:

Reading optimization

Helines for reading optimization are given-in Annex D.

Profiling

elines for regional profiling are given in Annex E.

Locking

technically possibletedock parts of the tag, but this part of ISO 28560 does not prescribe a
ocking. Such a strategy is left for regional profiling.

Migratien

decisiorrto migrate from a legacy implementation to a data model based on this part of
end$ on economic and operational considerations that are beyond the scope of this part off

RFID tags with only 32 bytes (256 bits) user data space of the basic block is truncated tw¢ bytes, but

b be 00H4EX.

pded in the
bs 00yEgyx. It

ified in the

hy strategy

ISO 28560
[SO 28560.

6

Data elements

Table 1 shows for each data element defined in ISO 28560-1 the data block where it is encoded, how it
is encoded, and the values it can take. Note that some data elements can be encoded in different data
blocks. The data blocks are described in Clause 7.

© IS0 2014 - All rights reserved
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Table 1 — Data elements

Na Name of data Data blocke Encodingd Valuese Requirements
elementb and remarksf
1 |Primary item Basic block or If the primary item identifier is | Any string If a primary identifier
identifier library extension |maximum 16 bytes, it shall be is not assigned yet,
block encoded in the basic block as the string is empty.
a string.
Otherwise, it shall be encoded
as a string in the library exten-
sion block.
2 |Contgnt param- Basic block 4-bit unsigned integer 1 The value defines p
eter version number:
(14 values are
reserved for future A new verSjon' nunpber
use: 0,2,3,4,5,7, shall beyapplied if aind
8,9,10,11,12,13, only-ifitrefers to g
14, 15. To be able to neWw.version of thi
distinguish from tags {part of ISO 28560,
encoded according which is not back-
to ISO 28560-2, the ward compatible.
value 6 shall not be
used.)
3 |Owngr institution |Basic block or If the ISIL prefix is one or two |If the tag i§limited The ISIL code
(ISIL library extension |characters and the ISIL unit to 32 byites, only ISIL |is defined in
block identifier is less than or equal |codés with a prefix ISO 15511 as
to 11 bytes (or 9 bytes for of'a/maximum of <prefix><hyphen><unit
32 bytes tags), the string can  [two characters and identifier>, where
be encoded in the basic block\a unit identifier less | <prefix> shall be
In this case, the string shall than 9 bytes can be either an alpha-2
be formed as the concatena* encoded. country code (two|
tion of the prefix and the Unit . . |upper-case letters),
identifier. If the prefixis only If the size of the tag is or another registefed
one character, a blatik is added |™°T¢ than 32 byte§, string (non-countyy
between the prefix and the any ISIL code can, in code), and where
unit identifien theory, be encoded. <unit identifier> chn
If the prefix'is more than two })e up to 11 characters
- ! ong.
chardcters or the unit identi-
fieris Tonger than 11 bytes,
the string can be encoded in
the library extension block.
In this case, the string shall
be the ISIL code, including the
hyphen.
4 |Setirfformation Basic®loek Two 8-bit unsigned integers, |<numbers of parts Set information con-
the first specifying <number of | in item> can take sists of two parts:
parts in item> and the second |the values 0 to 255,
<ordinal part number>. where 0 indicates an .<number of par'ts n
unspecified number. item> and <ording
part number>
<ordinal part num- See examples in
ber> can take the
values 0 to 255, where IS0 28560-1.
U IIIaIrcates e Irst
item in a set, where
not all items have an
RFID tag.
5 |Type of usage Basic block or Main qualifier shall be encoded | The set of code The data element con-
library extension |in basic block as a 4-bit values is specified in |sists of two parts:
block unsigned integer. ISO 28560-1. . .
<main qualifier> and
As a supplement, the whole <sub-qualifier>.
data element can be encoded in
the library extension block as
an 8-bit unsigned integer.
6 [Shelflocation Library supple- String Any string specifying |See ISO 28560-1.
ment block the location of the

item

© ISO 2014 - All rights reserved
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Table 1 (continued)
Na Name of data Data blocke Encodingd Valuese Requirements
elementb and remarksf
7 |ONIX media Library supple- String ONIX media descrip- |See ISO 28560-1.
format ment block tor of two alphabetic
characters
8 |MARC media Library supple- String MARC 21 category of |See ISO 28560-1.
format ment block material descriptor
9  |Supplier identifier | Acquisition exten- |String Any string identify- See [SO 28560-1.
sion block ing the supplier of the
1tem
1(¢ |Order number Acquisition exten- |String Any string identifying | SeeISQ 28560-1.
sion block the order containing
the item
11 |ILL borrowing ILL block String Any ISIL code The ISIL qode is
institution (ISIL) in the form defined if ISO 15511.
<prefix><hyplhien><unit
identifier>
14 |ILL borrow- ILL block String Any string/identify- See ISO 28560-1.
ing transaction ing theborrowing
number trahsaction
13 |GS1 productiden- |Acquisition exten- |String Any GTIN-13 code See [SO 28560-1.
tifier sion block
14 |Localdata A Unstructured Locally defined Locally defined See ISO 28560-1.
extension blocks
14 |LocaldataB Unstructured Locally defined Locally defined See ISO 28560-1.
extension blocks
11 |Title Title block String Any string specifying |See ISO 28560-1.
the titles of the item
18 |Productidentifier |Acquisition exten- |String Any string specifying |See ISO 28560-1.
local sion block the product identifier
of the item
19 |Media format Library extension /| 8-bit unsigned integer 0: Undefined See ISO 2B560-1.
(other) block 1: Book
2: CD/DVD
3: Magnetic tape
4: Other
5: Other, careful han-
dling is required
6: Very small item,
special handling is
required
2() ASupply chain stage | Acquisition exten- |8-bit unsigned integer The set of code values |See ISO 28560-1.
sion block are specified in

ISO 28560-1.

© IS0 2014 - All rights reserved
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Table 1 — (continued)

Na Name of data Data blocke Encodingd Valuese Requirements and
elementb remarksf
21 |Supplier invoice |Acquisition String Any string identi- |See ISO 28560-1.
number extension block fying the invoice
containing the item
22 |Alternative item |Library exten- |String Any string identify- |See ISO 28560-1.
identifier sion block ing the item
23 |Alternative Basic block If the non-ISIL code isless |Any string identify- |See ISO 28560-1.
owner institu-  [or than or equal to 10 bytes Ing the institution
tion library exten- | (or 8 bytes for 32 bytes that owns the
sion block tags), it should be encoded |item, that is either
as a string in the basic a national stand-
block. ardized code not
L part of ISIL or a
Otherwise, it may b? code that is neither
encoded as a string in the
library extension block part of ISIL nor a
' national standard
24 |Subsjdiary of an |Library supple- |String Any string defined |[See ISO 28560-1
owner institu- | ment block by the institution
tion that owwnsthe item
25 |Altegnative ILL |ILL block String Any string identify- [See ISO 28560-1
borrpwing insti- ing'the institution
tution that borrows the
item
26 |Local dataC Unstructured |Locally defined Locally defined See ISO 28560-1
extension
blocks
a  This column specifies the data element number, i.e. the)number identifying the data element in ISO 28560-1. Pata

elements 14
data elemen
in Annex A.

b This col

and 27 to 31 are reserved for future use, and therefore not listed in Table 1. When usage and type for these
s are defined, a mapping should be considéred and specified, and then published at the informational welsite

mn specifies the data element name, i.e. the name identifying the data element in [SO 28560-1.

¢ This colpmn specifies the names of the(data blocks in which the data element is encoded.

d  This colfimn specifies how the data element is encoded. For encoding of strings and integers, see 5.4.1 and 5.4.2.
e This colpmn specifies the values-the data element can take.

f This colpimn gives additionalfequirements and remarks.

7 Data plocks

7.1 Typesofdata blocks

The following types of data blocks exist:
— basic block;

special blocks;

structured extension blocks;

unstructured extension blocks.

The rules for encoding these different types of data blocks are given in 7.2 to 7.10.

8 © ISO 2014 - All rights reserved
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The basic block contains a number of fixed length data fields. The basic block occupies the first 34 bytes
(272 bits) on the tag. If the tag has only 32 bytes (256 bits), the layout for the truncated basic block shall
be used. In this case, no other data can be stored on the tag.

Table 2 and Table 3 specify the usage and layout of the basic block and the truncated basic block.

Table 2 — Usage and layout of the basic block

Positiona | Lengthb Content of field¢c
0) 4 bits  |Content parameter (data element 2)
) (4) 4 bits |Type of usage <main qualifier> (data element 5)
1 2 bytes |[Setinformation (data element 4)
<numbers of parts in item> and <ordinal part number>, the fifst'stored in the low byte
and the second in the next byte
3 16 bytes |This field can contain the empty string or the primary itentidentifier (data eJement 1) if
itis maximum 16 bytes.
Otherwise, the first byte shall be 01ggx, and the primary item identifier shal| be
encoded in the library extension block.
19 2 bytes |This field shall contain the CRC, which is ndt @ data element but a value calcufated as
part of the encoding. The purpose is to detect reading and writing errors.
CRC-16-CCITT shall be used with x164x12 + x5 + 1 polynomial and FFFF as stjart value.
The CRC shall be calculated startingfrom the lowest address and skipping tHe two CRC
bytes.
21 13 bytes |This field can contain the empty string or the owner institution (ISIL) (data glement 3),

in which case the first two\bytes shall be a two-character country code or a gne-letter

non-country code followed by a blank. The following bytes shall be the unit i

fier. The country code, the non-country code, and the unit identifier are defirled in

ISO 15511. The hyphen specified in ISO 15511 shall not be encoded.

If the third byteds 01ygx, the owner institution (ISIL) (data element 3) shall lpe encoded
in the libraty extension block; in this case, the value of the other bytes in the|field is

undefined:

If the'third byte is 024gx or 03HEy, the string starting from byte 4 shall be th

tivie owner institution (data element 23); in this case, the value of the first twjo bytes in
the field is undefined. 02ygx shall indicate a national standardized code not iart of ISIL

and 03ygx shall indicate an institution code that is neither part of ISIL nor a
standard.

Use of ISIL is highly recommended. The escape options should only be used i
tion period or if ISIL is irrelevant.

Henti-

b alterna-

ational

h a transi-

assiimed.

a  |Stapt position of the field given as byte number, with bit number in parentheses. If the bit number is n

t given, 0 is

b Tength of field.

¢ Content of field. For data elements, refer to Table 1 and for string and integer encoding, refer to 5.4.
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Table 3 — Usage and layout of the truncated basic block

in which case the first two bytes shall be a two-chatacter country code or a one-lettg
non-country code followed by a blank. The following bytes shall be the unit identi-
fier. The country code, the non-country code, atid-the unit identifier are defined in
ISO 15511. The hyphen specified in ISO 15511shall not be encoded.

If the third byte is 01ggyx, the owner institution (ISIL) (data element 3) shall be encog
in the library extension block; in this ease, the value of the other bytes in the field is
undefined.

If the third byte is 02ygx or 03yex, the string starting from byte 4 shall be the altern
tive owner institution (data element 23); in this case the value of the first two bytes

the field is undefined. 02yg% shall indicate a national standardized code not part of I
and 03yEgyx shall indicate an institution code that is neither part of ISIL nor a national
standard.

Use of ISIL is highly'recommended. The escape option should only be used in a trans
tion period opif¥SIL is irrelevant.

Special remark:

For CRC\cdlculation this field shall be viewed as being 13 bytes long, i.e. the CRC calc
tiogalgorithm shall add two bytes 00ygx to the end of the field.

Positiona | Lengthb Content of fieldc
0(0) 4 bits  |Content parameter (data element 2)
0(4) 4 bits |Type of usage <main qualifier> (data element 5)
1 2 bytes |[Setinformation (data element 4)
<numbers of parts in item> and <ordinal part number>, the first stored in the low byte
and the second in the next byte
3 16 bytes |This field can contain the empty string or the primary item identifier (data element 1) if
1t1s maximum 16 bytes.
Otherwise, the first byte is 01ygx, and the primary item identifier shall be enceded ip
the library extension block.
19 2 bytes |This field shall contain the CRC, which is not a data element but a value caleulated as
part of the encoding. The purpose is to detect reading and writing errgrs:
CRC-16-CCITT shall be used with x16 + x12 + x5 + 1 polynomial and FEFF as start valye.
The CRC shall be calculated starting from the lowest address and skipping the two CRC
bytes.
See special remark in the next row.
21 11 bytes |This field can contain the empty string or the owner ifistitution (ISIL) (data element ),

n
bIL

11a-

assumed.

b Length

¢ Content

a  Start pdsition of the field given as byte number with bit number in parentheses. If the bit number is not given,

f field méasured in bytes or bits.

of field: For data elements, refer to Table 1 and for string and integer encoding, refer to 5.4.

7.3 Special blocks

The layout specified in 5.3 operates with two special blocks, each 1 byte of size.

Table 4 specifies the usage and layout of these special blocks.

10
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Table 4 — Usage and layout of the special blocks

Block name Description Encoding
End block If there is room left on the tag, this block shall be added to signal the end of | 1 byte = 00ygx
the data.
Filler data The block may be used to align other data blocks on page boundaries. If 1 byte = 01ygx
block necessary multiple instances may be used.
7.4 Structured extension blocks

7.4

Structured extension blocks are used as a supplement to the basic block to encode the full
elements specified in ISO 28560-1.

It is

data block ID).

7.4

Striictured extension blocks use a frame structure of 4 bytes togpecify length, type and che
genpral structure of the extension blocks is:

Dat
can

Itis
rea

valye 00ygEgx.

Itis
stry

7.4

The
sha

The

7.4
Thd

1 Usage of structured extension blocks

permissible to have two or more structured extension blocks of the sametype (i.e. wit

2 Format of structured extension blocks

<length ><data block ID><XOR checksum>(<data field><end block>)*

h fields have to occur in the order specified for théspecific structured extension block. 4
be empty. In this case, it shall be filled with 00gpx.

permissible to limit the structured extensioin' block size by any length, in which case datg
th beyond this limit can be truncated or pmitted. If so, the missing data are assumed to be

also permissible to specify a langer size than the data field requires. If so, the redundant]
ictured extension block is filled with 00yEx.

3 Length

length specifies thiesnumber of bytes of the extension block. The value shall be greater
1 specify all bytes-in the extension block, including the length byte itself.

length is encéded as an 8-bit unsigned integer.

4 Datablock ID

data block ID identifies the structured extension block.

set of data

h the same

tksum. The

\ data field

fields that
bytes with

part of the

than 4 and

The data block ID is encoded as a 16-bit unsigned integer with least significant byte (Isb) stored at the

lowest memory location.

Values:

1: Acquisition extension block
2 Acquisition extension block
3 Library supplement block
4: Title block

5 ILL block

© ISO 2014 - All rights reserved
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6 to 100: Other structured extension blocks (for future use)
7.4.5 Checksum

7.4.5.1 General

The checksum is a value calculated from the bytes in the extension block and used to verify the encoding.

7.4.5.2 Calculating the checksum

Set the chefksum field to 00ygx, then calculate the XOR for all bytes including Iength, ID, and checksum.
Store this yalue in the checksum field.

7.4.5.3 rifying the checksum

Calculate the XOR for all bytes including length, ID, and checksum field. The result shall-be 00yEx.

7.5 Librapry extension block

This block fontains four data fields. It can be used as a supplement to the basic block for specification of
media fornpat and for item and institution identification.

Table 5 spdcifies the usage and layout of the library extension block(

Table 5 — Usage and layout of the library extension block

Position Lengthb Content of fieldc
0 1 Length
1 2 Data block ID (=1)
3 1 XOR checksum
4 1 Media format (other) (data element 19).
5 Variable |This field can be.empty or it can contain the primary item identifier (data elemen

1), or the alternative item identifier (data element 22). Please note that the primary
item identifier’should be stored in the basic block if possible.

First free Variable |This fieldycan be empty or it contain the owner institution (ISIL) (data element 3)|, or
byted the alternative owner institution (data element 23). Please note that these data ele-
meénts should be stored in the basic block if possible.

THe owner institution (ISIL) shall be encoded as a string according to ISO 15511
(ISIL), i.e. <prefix><hyphen><unit identifier>

The alternative owner institution shall be encoded as a string preceded by 02ygx
(specifying a national standardized code not part of ISIL) or 03ygx (specifying a cpde
that is neither part of ISIL nor a national standard).

First free T Type of usage (data element 5]
byted

a  Start position of the field given as byte number.

b Length of field measured in bytes.

¢ Contentof field. For data elements, refer to Table 1 and for string and integer encoding, refer to 5.4. Note that for variable
length fields, one byte 00ygx shall be inserted between each field.

d  First byte after the terminating 00ygx of the preceding variable length field.

7.6 Acquisition extension block

This block contains six data fields. It can be used to hold information relevant for the acquisition phase.
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Table 6 specifies the usage and layout of the acquisition extension block.

Table 6 — Usage and layout of the acquisition extension block

Position2 | Lengthb Content of fieldc

0 1 Length

1 2 Data block ID (=2)

3 1 XOR checksum

4 Variable |This field can be empty or it can contain the supplier identifier (data element 9).
Hirst free Variable |This field can be empty or it can contain the product identifier local (datalelement

byted 18).

Hirst free Variable |This field can be empty or it can contain the order number (data element 10).
byted

Hirst free Variable |This field can be empty or it can contain the supplier invoic€ humber (datp element
byted 21).

Hirst free Variable |This field can be empty or it can contain the GS1 preduct identifier (data dlement
byted 13).

Hirst free 1 Supply chain stage (data element 20)
byted

a  |Start position of the field given as byte number.
b |Length of field measured in bytes.

¢ |Content of field. For data elements, refer to Table 1 and for string\and integer encoding, refer to 5.4. Note thaf for variable
length fields, one byte 00ygyx shall be inserted between each field<

d  |First byte after the terminating 00ygx of the precedingvariable length field.

7.7| Library supplement block
Thip block contains four data fields. It:thay be used to hold additional information on an iten.

Table 7 specifies the usage and layout of the library supplement block.

Table 7—Usage and layout of the library supplement block

Ppsitiona | Length? Content of fieldc
0 1 Length
1 2 Data block ID (=3)
3 1 XOR checksum
4 Variable |This field can be empty or it can contain the shelf location (data element €).
Fiﬁst flzlee Variable |This field can be empty or it can contain the MARC media format (data elgment 8).
yie
First free Variable |This field can be empty or it can contain the ONIX media format (data element 7).
byted
First free Variable |This field can be empty or it can contain the subsidiary of an owner institution (data
byted element 24).

a  Start position of the field given as byte number.
b Length of field measured in bytes.

¢ Contentoffield. For data elements, refer to Table 1 and for string and integer encoding, refer to 5.4. Note that for variable
length fields, one byte 00hgx shall be inserted between each field.

d  First byte after the terminating 00ygx of the preceding variable length field.
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7.8 Title block

This block contains one data field. It can be used to hold title information to an item.

Table 8 specifies the usage and layout of the title block.

Table 8 — Usage and layout of the title block

Positiona Lengthb Content of fieldc
0 1 Length
1 Z Data block ID (=4)
3 1 XOR checksum
4 Variable |This field may be empty or it may contain the title (data element 17).

a  Start pofpition of the field given as byte number.
b Length ¢f field measured in bytes.

¢ Contentlof field. For data elements, refer to Table 1 and for string and integer encoding, refer to'5.4. Note that for vari
length fields} one byte 00hgx shall be inserted between each field.

hble

7.9 ILL block

This block [contains three data fields. It can be used to hold information relevant for interlibrary loajn.

Table 9 spdcifies the usage and layout of the ILL block.

Table 9 — Usage and layout of the ILL block

Position Lengthb Content of field¢
0 1 Length
1 2 Data block ID (=5)
3 1 XOR checksum
4 Variable |This field can be;empty or it can contain the ILL borrowing institution (ISIL) (datg
element 11).
The ILL borrowing institution (ISIL) shall be encoded as a string according to
ISO 15511 (ISIL), i.e. <prefix><hyphen><unit identifier>
First free Variable |Thisfi€ld can be empty or it can contain the ILL borrowing transaction number
byted (data element 12).
First free Variable 4 This field can be empty or it can contain the alternative ILL borrowing institution
byted (data element 25).
The alternative ILL borrowing institution shall be encoded as a string preceded by
024Ex (specifying a national standardized code not part of ISIL) or 03ygx (specifyfing
a code that is neither part of ISIL nor a national standard).

a  Start position of the field given as byte number.

b Length of field measured in bytes.

d  First byte after the terminating 00ygx of the preceding variable length field.

¢ Contentof field. For data elements, refer to Table 1 and for string and integer encoding, refer to 5.4. Note that for variable
length fields, one byte 00ygx shall be inserted between each field.

14
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7.10 Unstructured extension blocks

7.10.1 Usage of unstructured extension blocks

For these blocks, it is up to the local or national level to profile the selection and order of local data
elements and other data elements.

Local data elements from ISO 28560-1:

Local data A

Local data B
Local data C

Othler data elements not part of ISO 28560-1 can be specified on a local or national level.

7.10.2 Format of unstructured extension blocks

An junstructured extension block shall be identified by a unique data.block ID greater than 100 to
disfinguish the blocks from the structured extension blocks (see 7.4.4):

Endoding is defined on a local or national level.

© IS0 2014 - All rights reserved 15
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A1 Inf i

The DanisI Agency for Culture hosts a website with additional information about this Internatignal

Standard:
http://bibl

Danish Agg
Copenhags
Denmark

Email: rfid

A.2 Types of support information

At the timd

These are listed below, together with the URL of the contintrally updated material.

— RFIDi
Links-

— RFIDi

Other matg
URLin A.1

Annex A
(informative)

Information about ISO 28560 RFID in libraries

standard.dk/rfid

ncy for Culture
n,

[@bs.dk

of publication of this International Standard, twe.jtems of information have been identified.

h libraries. Links to external materials: http://biblstandard.dk/rfid/docs/RFID-in-libraiies-
external

n libraries. Q&A: http://biblstandard;dk/rfid/docs/RFID-in-libraries-q-and-a

brial can be published in the futufe, and this can be publicized and made available from|the

16
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Annex B
(informative)

Encoding examples

Tab[e B.1 gives an example of encoding of a truncated basic block (see 7.2).

Thd

truncated mode is used for tags with only 256 bits (32 bytes).

Tabje B.1 gives an example with specific values of a set of data elements to beiencoded in 3

truncated

basjc block. The data elements and the indexes in the content column refer‘to Table 1. The [length and
thefencoding columns indicate the space occupied by and the hexadecimal.\value of the data elements for
thelgiven value.
Table B.1 — Example 1, data elements-to-be encoded
Content Length Value Encoding (hex value)

4. Content parameter 4 bits 1 \r\Q) ) 1

4. Type of usage 4 bits 1 (jtem for circulation) 1

4. Set information 2 bytes Item 1 g(@‘ 0101

1. Primary item identifier 16 bytes 10@0056 31303030303030303536000000000P00

qRrRC 2bytes | 98A4

3. Owner institution (ISIL) 11 bytes C)\ DK-718500 444B373138353030000000

Thd
in ]

The
byt

example given in Table B.J-results in the memory map for the encoded tag, shown in the s
able B.2.

page number columyp/identifies the given page of the tag. The byte number column ids
b location on thetag: The dump column shows a graphical representation of the byte valy

Table B.2 — Example 1, memory map

haded area

entifies the
es.

o e mumber| 27 vlu | By el T By e 2yt e [

& St + 4 64 34 1
1 4t07 30 30 30 30 0000
2 8to 11 30 30 30 35 0005
3 12to 15 36 00 00 00 6

4 16 to19 00 00 00 98 -
5 20 to 23 A4 44 4B 37 a DK 7
6 24 to 27 31 38 S5 30 1850
7 28 to 31 30 00 00 00 0

© IS0 2014 - All rights reserved
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B.2 Example 2, encoding of basic block and structured extension blocks

The example shows encoding of a basic block, a library extension block, and an acquisition extension
block on a tag.

The basic block is described in 7.2. Structured extension blocks are described in 7.4.

Table B.3 gives an example with specific values of a set of data elements to be encoded in a truncated
basic block and two extension blocks. The data elements and the indexes in the content column refer to
Table 1. The length and the encoding columns indicate the space occupied by and the hexadecimal value
of the data elements for the given value.

The example requires a tag with at least 608 bits (76 bytes). In this case, the basic block is }.&‘bits
(34 bytes). (19
oj.
Table B.3 — Example 2, data elements to be encoded Q’
Z.
Content Length Value Encodin ﬁ;‘i value)

Length 1 byte 5 bytes 05

Data block +) 2 bytes 1 (library ext. blc@@! 0100

XOR checkfum 1 byte \O 05

19. Media fgrmat (other) byte |1 (book) 01

Length Toyte | 348yes 22

Data block IID 2 bytes A\&(a’cquisition ext. block) 02 00

XOR check$um 1 byte(', i 71

9. Supplier dentifier 1 ,Q @é‘s’ Bogvognen 426F67766F676E656E00
18. Product|identifier local c),pbytes 1234567890 3132333435363738393000
10. Order anmber 09~'1 byte Empty 00

21. Suppliel invoice ngn\w 9 bytes a789656¢ 613738393635366300
The shading of ,t{%* vindicates the block type:

_1

library eneriwogﬁmﬁ

lacquisition extension block

The example given in Table B.3 results in the memory map for the encoded tag shown in the shaded area
in Table B.4.

The page number column identifies the given page of the tag. The byte number column identifies the
byte location on the tag. The dump column shows a graphical representation of the byte values.
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Table B.4 — Example 2, memory map

Page Byte value Byte value Byte value Byte value
number SR T hex hex hex hex AR
0 Oto3
1 4t07
2 8to 11
3 12t0 15
4 16 t0 19
5 20t0 23
6 24 t0 27
7 28 to 31
8 321035
9 36 10 39 00 05 0 O 22 "
(o} “\\ |
10 40 to 43 02 00 (70 42 J.as
Vi
11 44 to 47 6F 67 00\76 6F dgvo
12 4810 51 67 6E “\\\‘ 65 6E dnen
13 52 to 55 00 31{\6\ 32 33 J123
14 56 to 59 34 & 36 37 4567
15 60 to 63 38 Y 39 30 00 d9o0 .
16 64 to 67 00 Y e 37 38 la7s
17 68 to 71 30 36 35 36 4656
18 2075 | 63 00 00 00 d .
O\
B.3 Example 3, e@ing of Primary item identifier
Primary item identifier is a mandatory data element. Table 1, entry 1 tells that it can be encdded in two
different data b : either basic block or library extension block.
The choice nds on the length of Primary item identifier. If it is less than or equal to 16 by{es (octets),
it shall,{ ys be encoded in basic block as specified in Table 2.

OthpQgise, byte position 3 in basic block shall be set to 01ygx and Primary item identifier shall be
encoded 1n library extension block as specified in Table 5.

If the RFID tagis limited to 32 bytes, it can only contain a truncated basic block (see Table 3). In this case,
only Primary item identifiers less than or equal to 16 bytes (octets) can be encoded on the tag.

B.4 Example 4, encoding of Owner institution (ISIL)

Owner institution (ISIL) is a strongly recommended data element and should be preferred instead of
Alternative owner institution. Table 1, entry 3 tells that it can be encoded in two different data blocks:
either basic block or library extension block.

The choice depends on the length of the prefix and the unit identifier of the ISIL code. If the prefix is one
or two bytes (octets) and the unit identifier is less than or equal to 11 bytes (octets), the data element

© ISO 2014 - All rights reserved 19
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