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Foreword 
IS0 (the International Organization for Standardization) is a world- 
wide federation of national standards bodies (IS0 member bodies). 
The work of preparing International Standards is normally carried out 
through IS0 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. IS0 collaborates closely with the International Elec- 
trotechnical Commission (IEC) on all matters of electrotechnical stan- 
dardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an Inter- 
national Standard requires approval by at least 75 % of the member 
bodies casting a vote. 

International Standard IS0 1016 1 was prepared by Technical Com- 
mittee ISO/TC 46, Information and documentation. 

Annexes A to D form an integral part of this International Standard. 
Annexes E and F are for information only. 

IS0 10161 consists of the following parts, under the general title 
Information and documentation - Open Systems Interconnection - 
Interlibrary Loan Application Protocol Specification: 

- Part I :  Protocol specification 

- Part 2: Protocol implementation conformance statement pro- 
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Introduction 
This standard is one of a set of Intemational Standards produced to facilitate the intercon- 
nection of computer systems. It is related to other international standards in the set as 
defined by the Reference Model for Open Systems Interconnection (IS0 7498). The Ref- 
erence Model subdivides the area of standardization for interconnection into a series of 
layers of specification, each of manageable size. 

The aim of Open Systems Interconnection is to allow, with a minimum of technical agree- 
ment outside the interconnection standards, the interconnection of computer systems: 

a. from different manufacturers, 

b. under different managements, 

c. 

d. of different ages. 

of different levels of complexity, 

This International Standard provides a protocol specification for Interlibrary Loan (ILL) 
communication. The ILL protocol operates in the Application Layer and allows the par- 
ties involved in an ILL-transaction to progress through the ILL-transaction in an orderly 
and defined way. 

The ILL protocol has been designed to support the ILL services defined in IS0 10160, the 
ILL Application Service Definition. 

This International Standard is one of a number of related standards supporting the inter- 
connection of library systems. These standards can be used by themselves or in a coopera- 
tive manner to support library applications requiring a mixture of communications ser- 
vices. For example, IS0 10163, which supports remote access to bibliographic databases, 
could be used in conjunction with the ILL protocol to obtain item identification informa- 
tion. The control and management of interactions among such bibliographic applications 
are local matters that are outside the scope of this International Standard. 

Security and accounting issues as they relate to ILL operations are for further study. 

The specification technique used in this International Standard is consistent with tech- 
niques used in defining other OS1 protocols. Within most of this document, the technique 
is self-explanatory. The Abstract Syntax of the ILL Application Protocol Data Units 
(APDUs) is defined by means of the ASN.l specification technique specified in IS0 8824. 

This International Standard contains six annexes. Annexes A to D are normative. Annex A 
specifies the state tables for the ILL protocol. Annex B specifies the encoding rules for 
generating a transfer syntax compatible with EDIFACT as defined in IS0 9735. Annex C 
specifies the object identifiers assigned in this standard and registration requirements. 

vi 
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Annex D defines the registration procedures for ILL EXTERNAL data type definitions. 
Annex E is an example of an ILL EXTERNAL data type definition registry entry and 
annex F describes the possible mappings of this protocol onto supporting services. 

V i i  
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~ 

INTERNATIONAL STANDARD IS0  10161-1:1993(E) 

Information and documentation - Open Systems 
Interconnection - Interlibrary Loan Application 
Protocol Specification - Part II: Protocol specification 

1 Scope 
This International Standard defines the protocol for an ILL application-service-element 
(ASE). It specifies the behaviour which must be exhibited by a system in order to take 
part in the provision of the IS0 interlibrary loan service. 

It provides a formai statement of the rules of behaviour of each of the two or more entities 
participating in an ILL transaction. It specifies: 

a. the actions to be taken on receiving request service primitives issued by an ILL ser-= 
vice-user; 

b. the actions to be taken on receiving application-protocol-data-units (APDUs); 

c. the actions to be taken as a result of events within the local system. 

b 

It provides a specification (in clause 9) of the abstract syntax required to convey ,the ILL 
protocol APDUs. 

It states the conformance requirements to be met by implementors of this protocol (in 
clause 10). 

The scope of the ILL protocol is restricted to the interconnection of systems; it does not 
specify or restrict the possible implementation of interfaces within a computer system. 
Computer systems may range from stand-alone workstations to mainframes. 

This International Standard is intended for use by libraries, information utilities such as 
union catalogue centres, and any other system which processes bibliographic information. 
These systems may participate in an interlibrary loan transaction in the role of requester 
(i.e. an initiator of ILL requests), responder (i.e. a provider of bibliographic material or 
information) and/or intermediary (i.e. an agent that acts on behalf of a requester to find 
suitable responders). 

Various intenvorking topologies are supported, ranging from shnple two-party hterac- 
tions, to multi-party interactions. 
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2 Normative references 

The following standards contain provisions which, through reference in this text, constitute 
provisions of this International Standard. At the time of publication, the editions indicated were 
valid. All standards are subject to revision, and parties to agreements based on this Inter- 
national Standard are encouraged to investigate the possibility of applying the most recent 
editions of the standards indicated below. Members of IEC and IS0 maintain registers of 
currently valid International Standards. 

IS0 646:1983, information processing systems - IS0  7-bit coded character set for  infor- 
mation interchange. 

IS0 2108: 1978, Documentation - international standard book numbering (ISBN). 

I S 0  2709: 198 1, Documentation - Format for bibliographic information interchange on 
magnetic tape. 

IS0 3297: 1986, Documentation - International standard serial numbering (iSSN). 

IS0 4217: 1990, Codes for the representation of currencies and funds. 

IS0 7498: 1984, Information processing systems - Open Systems interconnection - Basic 
Reference Model. 

IS0 8459-1:1988, Documentation - Bibliographic data element directory - Part I :  Inter- 
loan applications. 

ISO/TR 8509: 1987, Information processing systems - Open Systems interconnection - 
Service conventions. 

IS0 8601 : 1988, Data e l v e n t s  and interchange formats - Information interchange - Rep- 
resentatïqn of dates aydtimes. 

IS0 8649: 1989, Information processing systems - Open Systems Interconnection - Service 
definition for the Association Control Service Element. 

IS0 8650: 1988, information processing systems - Open Systems interconnection - Protocol 
specification for the Association Control Service Element. 

I S 0  8822: 1988, Information processing systems - Open Systems Interconnection - Connec- 
tion oriented presentation service definition. 

, 

\, -\ 
--. 

ISO/IEC 8824: 1990, Information technology - Open Systems Interconnection - Specifi- 
cation of Abstract Syntax Notation One (ASN.1). 

ISO/IEC 8825: 1990, information technology - Open Systems Interconnection - Specifi- 
cation of Basic Encoding Rules for Abstract Syntax Notation One (ASN.1). 

ISO/IEC 9545: 1989, Information technology - Open Systems Interconnection - Application 
Layer structure. 
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IS0 9735: 1988, Electronic data interchange for  administration, commerce and transport 
(EDIFACT) -Application level syntax rules. 

I S 0  9834- 1 :-l), Information technology - Open Systems Interconnection - Procedures for 
the operation of OSI Registration Authorities - Part 1: General procedures. 

ISO/IEC 10021 -4: 1990, Information technology - Text communication - Message-Oriented 
Text Interchange Systems (MOTIS) - Part 4: Message Transfer System: Abstract Service 
Definition and Procedures. 

I S 0  10160: 1993, Information and documentation - Open Systems Interconnection - Inter- 
library Loan Application Service Definition. 

IS0 10163-1: 1993, Information and documentation - Open Systems Interconnection - Search 
and Retrieve Application Protocol Specification - Part 1 : Protocol specif cation. 

1) To be published. 
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3 Definitions 
For the purposes of this International Standard, the following definitions apply. 

3.1.1 

3.1.2 
3.1.3 

3.1.4 

3.1.5 

3.1.6 

3.1.7 

3.1.8 

3.1 Reference Model Definitions 
This International Standard is based on the concepts developed in IS0 7498:1984 and 
makes use of the following terms found in it. These terms are replicated here as a conve- 
nience to the reader. 

Application Layer: The seventh and highest layer in the Reference Model 
for Open Systems Interconnection (OSI); it serves as the window between 
correspondent application-processes which are using the OS1 to exchange 
meaningful information. 

application-entity: The aspects of an application-process pertinent to OSI. 

application-process: An element within a real open system which performs 
the infomation processing for a particular application. 

application-protocol-data-unit: A unit of data specified in an application- 
protocol and consisting of application-protocol-information and possibly 
application-user-data. 

application-service-element: That part of an application-entity which pro- 
vides an OS1 environment capability, using underlying services when appro- 
priate. 

(N)-service: A capability of the (N)-layer and the layers beneath it, which is 
provided to (N+l)-entities at the boundary between the (N)-layer and the 
(N+1 )-layer. 

NOTE - Ànxapplication-service does not provide a capability to higher layer 
entities, but rather to application-processes. 

presentation-service: A capability of the Presentation Layer and the layers 
beneath it, which is provided to application-entities at the boundary between 
the Presentation and the Application Layer. 

transfer syntax: The concrete syntax used in the transfer of data between 
open systems. 

\ 

3.2 Abstract Syntax Notation One Definitions 

This International Standard makes use of the following terms defined in IS0 8824: 1990. 

3.2.1 
3.2.2 

data type; type: A named set of values. 

simple type: A type defined by directly specifying the set of its values. 
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3.2.3 
3.2.4 

3.2.5 

3.3 Presentation Service Definitions 
This International Standard makes use of the following term defined in IS0 8822:1988. 

3.3.1 

structured type: A type defined by reference to one or more other types. 

component type: One of the types referenced when defining a structured 
type. 
value: A distinguished member of a set of values. 

abstract syntax: Those aspects of the rules used in the formal specification of 
data which are independent of the encoding technique to represent the data. 

3.4 Application Layer Structure Definitions 
This International Standard makes use of the following terms defined in IS0 9545: 1989. 

3.4.1 application-association: A cooperative relationship between two applica- 
tion-entity-invocations for the purpose of cornmunication of information and 
coordination of their joint operation. This relationship is formed by the 
exchange of application-protocol-control-information using the Presentation 
Service. 

application-context: A set of rules shared in common by two application- 
entity-invocations governing their behavior in order to enable their coopera- 
tive operation. 

NOTE - an application-context is a shared conceptual schema for the uni- 
verse of discourse for communication. 

application-context-definition: The description of an application-context. 

application-entity-invocation: A specific utilization of part or all of the 
capabilities of a given application-entity in support of the communications 
requirements of an application-process-invocation. 
application-process-invocation: A specific utilization of part or all of the 
capabilities of a given application-process in support of a specific occasion of 
information processing. 

3.4.2 

3.4.3 
3.4.4 

3.4.5 

3.5 Service Convention Definitions 
This International Standard makes use of the following terms defined in IS0 TR 
8509: 1987. 

3.5.1 indication primitive: A representation of an interaction in which a service- 
provider either: 

5 
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a. 

b. 

indicates that it has, on its own initiative, invoked some procedure; or 

indicates that a procedure has been invoked by the service-user at the 
peer service-access-point. 

non-confirmed service: A distinct part of the total (N)-service which does 
not result in an explicit confirmation from the service-provider to the initiating 
service-user. 

provider-initiated service: A distinct part of the total (N)-service which is 
initiated by the service-provider rather than the service-user. 

request primitive: A representation of an interaction in which a service-user 
invokes some procedure. 

service primitive: An abstract, implementation-independent representation of 
an interaction between service-user and the service-provider. 

service-provider: An abstract of the totality of those entities which provide a 
service to peer service-users. 

service-user: An entity in a single open system that makes use of a service. 

3.5.2 

3.5.3 

3.5.4 

3.5.5 

3.5.6 

3.5.7 

3.6 ILL Definitions 

For the purpose of this International Standard, the following definitions apply to the 
ASN.l value reference names and values which are associated with simple data types, as 
specified in clause 9. Of these definitions, the following are repetitions of those found in 
IS0 8459- 1 1988: 

author 
call number 
client identifier 
client-status 
country 
edition 
place-of-publication 
post-office-box 
postal-code 
publisher 
sponsoring body 
street -and-number 
title 
transport at ion-rnode STANDARDSISO.C
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volume-issue 

NOTE - volume-issue are defined together here, but separately in IS0 $459-1: 1988. 

3.6.1 

3.6.2 

3.6.3 

3.6.4 

3.6.5 

3.6.6 
3.6.7 

3.6.8 

3.6.9 

3.6.10 

3.6.11 

3.6.12 

3.6.13 

3.6.14 

3.6.15 

account-number: The nuniber of an account to which a credit or debit is 
made. A requester typically has been assigned a separate account for each 
responder. (Variation of IS0 8459-1) 

additional-no-letters: (additional-numbers-letters) A number or code identi- 
fying an item. 

already-forwarded: Responder indication that an ILL request has already 
been forwarded. 

already-tried-list: Lkt of institutions which have been approached but were 
unable to supply requested item. 

answer: A code representing a yes or no response. 

at bindery: Title is owned but the requested item is at the bindery. 

author: Name of the person or corporate body responsible for the intellectual 
or artistic content of an item, including composers, creators or originators of 
an item. 

author-of-article: Author of an item which is a component part of another 
item. 

badly-structured-APDU: The structure of a received APDU does not con- 
form to the standard notation and encoding defined in 1SO 8824 and 8825, or 
to the EDIFACT encoding defined in IS0 9735 and Annex B of this Interna- 
tional Standard. For example, a received APDU does not match its stated 
length. 

being-processed-for-supply : Item is being retrieved, copied, and/or pack- 
aged for delivery. 
call-number: Notation assigned to an item indicating its physical location in 
the owner institution. 

can-send-CHECKED-IN: An indication by the responder that it is capable 
of supplying the CHECKED-IN APDU. 

can-send-RECEIVED: An indication by the requester that it is capable of 
supplying the RECEIVED APDU. 

can-send-RETURNED: An indication by the requester that it is capable of 
supplying the RETURNED APDU. 

can-send-SHIPPED: An indication by the responder that it is capable of sup- 
plying the SHIPPED APDU. 

7 
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3.6.16 

3.6.17 
3.6.18 
3.6.19 

3.6.20 
3.6.21 

3.6.22 

3.6.23 
3.6.24 

3.6.25 

3.6.26 

3.6.27 

3.6.28 
3.6.29 

3.6.30 
3.6.31 

3.6.32 

3.6.33 

3.6.34 

3.6.35 

8 

cannot-send-onward: An intermediary is unable to send on a request due to 
communication problems. 

chargeable-units: The number of units supplied for which there is a charge. 

charges: The responder’s charges for the provision of the requested service. 

city: A phrase used to identify a city, town or village. (Variation of IS0 

client-identifier : Number or code used to identify the client uniquely. 

client-name: Name of the person or institution for which the item lias been 
requested. (Variation of IS0 8459-1) 

client-signature-required: Responder’s stipulation that the client must sign 
the signature sheet enclosed with the item. 

8459-1) 

client-status: Professional level or position of the client. 

conditions: A code used to indicate the conditions under which an item may 
be borrowed. 

copyright-compliance: Requester notation indicating the applicable copy- 
right regulations or laws to which the requester is adhering. 

correlation-information: Information that is used to correlate an error report 
with the service request to which the report relates. 

cost: The amount asked, taken or billed by the responder for the service sup- 
plied. 

cost-estimate: Estimate of the cost to provide the service requested. 

cost-exceeds-limit: Responder indication that the minimum cost to supply the 
request is greater than the amount authorized. 

country: A phrase used to identify a country. 

currency-code: A code identifying the currency of an amount, according to 

current-state: A code identifying the state of the ILL-transaction. 

date-checked-in: The date on which a loaned item is received back by the 
responder. 

date-due: The date by which the loaned item should be returned to the 
responder. Note that this should reflect the latest date-due. 

date-for-reply: The date by which a reply should be returned to the 
responder. 

IS0 4217-1981. 
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3.6.36 

3.6.37 

3.6.38 

3.6.39 
3.6.40 
3.6.41 
3.6.42 
3.6.43 

3.6.44 
3.6.45 

3.6.46 

3.6.47 

3.6.48 
3.6.49 

3.6.50 

3.6.51 

3.6.52 

date-of-last-transition: The date on which the last state transition occurred. 

date-of-most-recent-service: The date when the most recent service event 
occurred at the system providing the status report. This is either a service 
invoked by the system providing the status report or a service reflected in a 
received APDU. 

date-of-service: The date on which a service concerning an ILL-transaction 
is invoked. 

date-received: The date when the item is received by the requester. 

date-requested: The date the ILL request was initiated by the requester. 

date-returned: The date when the item was returned to the responder. 

date-shipped: The date when the item was shipped to the requester. 

delivery-service: A name or code for the delivery service or method to be 
used in transporting the item. 

desired-due-date: The proposed due date for the renewed loan. 

duplicate-transaction-id: The transaction-id value of an ILL-REQUEST 
APDU is an illegal duplicate, i.e. the value is identical to one for an existing 
ILL-REQUEST received from the same requester. 

edition: Al1 the copies of an item produced from one master copy or substan- 
tially the same type image, having the same contents, and, in the case of non- 
book materials, issued by a particular publishing agency or group of such 
agencies. 

estimated-date-available: Date when an item placed on hold is expected to 
become available. 

expiry date: The date on which an ILL-transaction expires automatically. 

expiry flag: An indication of whether an expiry date has been set for an ILL- 
transaction, and if so, whether that date is the "need-before-date", or some 
other date. 

extended-postal-delivery-address: Additional information in the postal 
address necessary to identify the exact point of delivery, e.g. room and floor 
number in a large building. 

final-responder: Institution which supplies a requested item. This term is 
used when it is necessary to distinguish between the responder of an ILL- 
transaction and the responder of an ILL-sub-transaction. 

forward flag: An indication whether a received ILL-REQUEST has been for- 
warded from an intermediary. 
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I S 0  10161-1:1993(E) 

3.6.53 

3.6.54 

3.6.55 

3.6.56 

3.6.57 

3.6.58 

3.6.59 

3.6.60 

3.6.61 

3.6.62 

3.6.63 

3.6.64 

3.6.65 

3.6.66 

3.6.67 

forward note: Note added to the ILL-REQUEST by the responder when it is 
forwarded to a new responder. 

general-problem: Code indicating a general problem with a received APDU 
detected by the ILL service-provider that is not related to either the transac- 
tion-id or permissible state transitions. 

ILL-APDU-type: Code identifying the type of APDU received. 

ILL-service-type: A code for the type of ILL service requested. These can be 
listed in a preferred order. 

ILL-transaction: A single complete instance of the whole ILL cycle, includ- 
ing all of the actions, service primitives, and messages involved from the ini- 
tial ILL-Request until the cycle is concluded, as with the return of the 
requested material. 

in-process: Item has been received but is not yet ready for use. 

in-use/on-loan: Item is owned but is currently being used by a client or is on 
loan to another institution. 

initial-requester: Person or institution which initiates an ILL- transaction; 
this term is used when it is necessary to distinguish between the requester of an 
ILL-transaction and the requester of an ILL sub-transaction. 
initial-requester-address: Information identifying the telecommunications 
service and address by which the initial-requester can be reached. 

initiator-of-most-recent service: Identification information of the requester 
or responder who initiated the most recent service. 

institution-symbol: Number(s), letter(s) or a code serving to identify unam- 
biguously and in an abbreviated format a library, institution or corporation that 
is participating in an ILL-transaction, e.g. institution’s national union cata- 
logue symbol. 

insured-for: Notation of the amount of insurance purchased against loss or 
damage of items. 

intermediary-id: Identification information of an ILL-transaction intermedi- 
ary. 
intermediary-problem: Code indicating that the intermediary has a problem 
in processing the request. 

invalid-transaction-id: The transaction-id value of an ILL-REQUEST is 
invalid, e.g. the value violates the assignment rules of this International Stan- 
dard, or an unknown person-or-institution symbol or person-or-institution- 
name is encountered. 
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3.6.68 

3.6.69 

3.6.70 

3.6.71 
3.6.72 

3.6.73 

3.6.74 

3.6.75 

3.6.76 

3.6.77 

3.6.78 
3.6.79 
3.6.80 

3.6.81 

3.6.82 

3.6.83 

3.6.84 

IS0 10161-1:1993(E) 

ISBN: The International Standard Book Number assigned to a monograph as 
prescribed by IS0 3297-1986. 

ISSN: The International Standard Serial Number assigned to a serial title as 
prescribed by IS0 2108-1978. 

item-type: A code identifying the bibliographic form in which the item has 
been produced. 

lacking: The title is owned but not the component part or pages requested. 

lacks-copyright-compliance: Compliance with applicable copyright regula- 
tions or laws must be indicated before copying can be done. 

level-of-service: A code that indicates the level of search detail required or 
the duration of time within which a response is required. Note that this code 
reflects regional or national conventions. 

library-use-only : Responder indication that the item may not be removed 
froin the requesting institution. 

location-address: Information identifying the telecommunication service and 
address or the postal address by which the instituition that owns the item can 
be reached. 

location-id: The symbol or name of the institution that owns the requested 
item. 

location-note: Additional information that supplements or corrects the biblio- 
graphic data provided in the ILL-REQUEST or that clarifies the location pro- 
vided. 

locations-not-found: No potential responder has been identified. 

lost: Item declared missing and/or withdrawn from the collection. 

mandatory-messaging-not-supported: The responder does not provide the 
SHIPPED and/or CHECKED-IN niessage(s). 

maximum-cost: Maximum amount that will be paid to obtain an ILL service. 
(Variation of IS0 8459-1). 

medium-characteristics: Technical specifications of the physical form in 
which the requested item is to be supplied. 

medium-type: A code identifying the medium in which the item has been 
produced. (Variation of IS0 8459-1) 

mistyped-APDU: The structure of the APDU does not conform to the struc- 
ture defined in this International Standard. For example, it contains a data type 
not defined for that version of the protocol. 
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IS0  10161-1:1993(E) 

3.6.85 

3.6.86 

3.6.87 

3.6.88 

3.6.89 

3.6.90 

3.6.91 

3.6.92 

3.6.93 

3.6.94 
3.6.95 

3.6.96 

3.6.97 

3.6.98 
3.6.99 

3.6.100 

3.6.101 

monetary-value: The value of an amount. 

most-recent-service: A code identifying the last service event occurring at 
the system providing the status report. This is either a service invoked by the 
system providing the status report or a service reflected in a received APDU. 
A status report sent in response to a status query will not indicate STATUS- 
QUERY as the most-recent-service because this would not be hiformative. 

niost-recent-service-note: The contents of the NOTE parameter from the 
most recent service primitive. 

name-of-institution: A word, phrase or abbreviation which identifies a 
library, institution or corporation. (Variation of IS0 8459-1) 

name-of-person: A word or combination of words and/or initials by which 
an individual is regularly known or designated and which identifies the person 
participating in the ILL-transaction. 

national-bibliography-no: Information identifying the national bibliography 
and the corresponding record number for the desired item, e.g. Library of 
Congress Card Number (LCCN). 

need-before-date: The date by which the item or a reply is needed. 

no-of-units-per-medium: The number of physical pieces shipped per sup- 
plied medium. 

no-reproduction: Item may not be photocopied or mechanically reproduced 
in whole or in part. 
non-circulating: Item is held but is not available for loan. 

not-available: Due to some technical problem the service-user is temporarily 
unable to process the service request. 

not-found-as-cited: The item identification information is believed by the 
responder to be either incomplete or incorrect. 

not-on-shelf Item is awned by the institution but is not charged out and is 
not on shelf. 

not-owned: Title is not owned by the responder. 

note: Additional information which is not covered by any other data ele- 
ments. 

notification note: Note added to the FORWARD-NOTIFICATION by the 
responder. 

on-hold: Item has been requested by another institution or person and will be 
supplied to that institution or person as soon as it becomes available. 
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IS0 10161-1:1993(E) 

3.6.102 

3.6.103 
3.6.104 

3.6.105 

3.6.106 

3.6.107 

3.6.108 

3.6.109 

3.6.110 

3.6.111 

3.6.112 

3.6.113 

3.6.114 

3.6.115 

3.6.116 
3.6.117 

3.6.118 

3.6.119 

on-order: Item has been ordered but has not been received by the responder. 

on-reserve: Item is owned but set aside for restricted use. 

pagination: The numbering of the pages of an item or a component part of an 
item. (Variation of IS0 8459-1) 

payment-provided: Requester statement that payment of responder charges 
has been authorized, is being sent, or will be enclosed with the returned mate- 
rial. 

permission-to-chain: An indication granting permission to the responder to 
initiate a chained sub-transaction with another responder. 

permission-to-change-send-to-list : An indication granting permission to 
the responder to alter the contents of the send-to-list. The nature of the permit- 
ted changes depends on the value of the type "preference". 

permission-to-partition: An indication granting permission to the responder 
to initiate a partitioned sub-transaction with another responder. 

permission-to-forward: An indication granting permission to the responder 
to forward the request to another responder. 

person-symbol: Number(s), ietter(s) or code serving to identify unambigu- 
ously and in an abbreviated format a person who is participating in an ILL- 
transaction. 

physical-medium: See medium-type. 

place-of-publication: Geographical location of the publisher, or failing this, 
of the printer, distributor or manufacturer. 

place-on-hold: A request that a hold be placed on the item which is to be sup- 
plied as soon as it becomes available. 

policy-problem: Responder indication that there is no policy in place to per- 
mit the completion of the request. 

poor-condition: Item is owned but its physical condition prohibits lending or 
reproduction. 

post-office-box: A box number assigned by the post office. 

postal-code: A code which identifies a given area within a city or other geo- 
graphical area. 

preference: An indication of whether the institutions listed in the send-to-list 
are to be approached in the orcler of the list or in any order. 
prepayment-required: Responder indication that prepayment is required 
prior to the processing of the ILL-transaction. 
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3.6.120 protocol-version-not-sepported: An APDU has been received with a proto- 
col-version-number component identifying an unsupported version of the pro- 
tocol. 
protocol-version-num: A number identifying the protocol version in use. 

publication-date: The date of issue of a work as designated by the publisher 
of the work. 
publication-date-of-components: The publication date assigned by the pub- 
lisher to identify the unique bibliographic components of a work. 

publisher: Person(s) or organization(s) responsible for the publication of an 
item. 
reason-locs-provided: A code used to indicate the reason why locations are 
provided in response to an ILL request. 
reason-no-report: A code used to indicate the reason why no report can be 
provided in response to a STATUS-QUERY. 

reason-not-available: A code used to indicate the reason for item unavaila- 
bility. 

reason-unfilled: A code used to indicate the reason for not filling an ILL 
request. 

reciprocal agreement: Requester indication of a prior agreement regarding 
what may be supplied and under what conditions. 

region: A phrase used to identify a province, state, region or locale. 

renewable: An indication of whether the supplied item is renewable or not. 

report-source: Code indicating whether the initiating source of the error 
report is the service-user or the service-provider. 

report-type: An indication of whether a report is available and if so, whether 
it is a status report, error report or both. 

requester-id: Identification information of the ILL-transaction requester. 

requester-note: Note provided by the ILL-transaction requester. 

requester-optional-messages: An indication of whether the requester is cap- 
able of supplying the RECEIVED and RETURNED optional messages and 
whether the SHIPPED and/or CHECKED-IN optional messages are required 
or desired from the responder. 

requester-CHECKED-IN: An indication by the requester as to whether or 
not it requires or desires to receive the CHECKED-IN APDU. 

3.6.121 

3.6.122 

3.6.123 

3.6.124 

3.6.125 

3.6.126 

3.6.127 

3.6.128 

3.6.129 

3.6.130 

3.6.131 

3.6.132 

3.6.133 

3.6.134 

3.6.135 

3.6.136 

3.6.137 
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IS0  10161-1:1993(E) 

3.6.138 

3.6.139 

3.6.140 

3.6.141 

3.6.142 
3.6.143 

O 3.6.144 

3.6.145 

3.6.146 

3.6.147 

3.6.148 
3.6.149 

3.6.150 

3.6.151 

3.6.152 

3.6.153 

3.6.154 

requester-SHIPPED: An indication by the requester as to whether or not it 
requires or desires the SHIPPED APDU. 

resource-limitation: The service;user is unable to perform the requested ser- 
vice due to resource limitations. 

responder-address: Information identifying the telecommunications service 
and address by which the responder can be reached. 

responder-id: Identification information of the ILL-transaction responder. 

responder-note: Note provided by the ILL-transaction responder. 

responder-optional-messages: Indication of whether the responder is cap- 
able of sending the SHIPPED and/or CHECKED optional messages (for diag- 
nostic purposes) and whether the RECEIVED and/or RETURNED messages 
are required or desired from the requester. 

responder-RECEIVED: An indication by the responder as to whether or not 
it requires or desires to receive the RECEIVED APDU. 

responder-RETURNED: An indication by the responder as to whether or 
not it requires or desires to receive the RETURNED APDU. 

responder-specific-result: A reason provided in response to an ILL request 
which is specific to the responder, i.e. not specified in this standard. 

responder-specific-service: A service provided by a responder which is spe- 
cific to the responder, i.e. not specified in this standard. 

retry-date: The date after which a request may be retried. 

retry-flag: Requester indication that the ILL-transaction is or is not a retry 
of a previous one. 

return-insurance-required: Amount of insurance against loss or damage 
required by the responder for the return of a loaned item. 

returned-via: Requester’s inethod of shipment used to return the item. 

security-problem: An indication that the recipient has encountered a security 
problem that prevents it from processing the service request. The possible rea- 
sons are outside the scope of this International Standard. 

series-title-number: Name given to a number of separate publications related 
to one another by the fact that each bears a collective title applying to the 
group or subgroup as a whole as well as its own title, and its number within 
that group. (Variation of IS0 8459-1) 

send-to-list: List of potential responders for forwarded, chained or parti- 
tioned ILL-trans actions. 
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3.6.155 

3.6.156 
3.6.157 
3.6.158 

shipped-conditions: Conditions under which an item may be used. 

shipped-service-type: A code for the type of ILL service provided. 

shipped-via: Lender’s method of shipment used to send the item. 

special-collections-supervision-required: Indication by the responder that 
the item must be used within the special collections department or archives of 
the requester. 

3.6.159 sponsoring-body: The corporate body or organization that issued the item or 
that is associated with its authorship. 

3.6.160 street-and-number: A number and/or phrase used to identify the location of 
a building within a city or a rural area. 

3.6.161 supplemental-item-description: Additional item description information 
that may be represented in a machine-readable format, e.g. MARC record. 

3.6.162 supplier-id: Identification information of the supplier of the requested item 
when the supplier is different from the responder. 

supply-medium-type: A code identifying the medium in which the item is 
required. This can be listed in preferred order. 

system-no: A number providing system specific identification of a biblio- 
graphic record for a requested item. 

telecom-service-address: Unique number or code assigned to an electronic 
mailbox or service or to a participant in a conitnuiiications network. 

telecom-service-identifier : Unique name or code of the telecommunication 
service used for the ILL-transaction. 

time-of-service: Time at which a service is invoked. 

title: Name of an item consisting of a word or group of words intended to 
identify it. 
title-of-article: Title of an item which is a component part of another item. 

transaction-group-qualifier: An alphanumeric string uniquely identifying a 
set of related ILL-transactions, e.g. a series of referrals or an ILL request and 
its subsequent retry. This qualifier is unique within the scope of the original 
ILL-transaction requester’s system. In combination with the requester’s id, 
this provides a universally unique identifier for the ILL-transaction group. 

3.6.171 transaction-id-problem: Code indicating a problem with the transaction-id 
in a received APDU. 

3.6.172 transaction-qualifier: An alphanumeric string identifying all services and 
messages associated with a single ILL-transaction. Note that this is a unique 

3.6.163 

3.6.164 

3.6.165 

3.6.166 

3.6.167 
3.6.168 

3.6.169 
3.6.170 
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a 

* 

3.6.173 

3.6.174 

3.6.175 

3.6.176 

3.6.177 

3.6.178 

3.6.179 

3.6.180 

3.6.181 

3.6.182 

I S 0  10161-1:1993@) 

string assigned by the initiai requester of the ILL-transaction and applied by 
the ILL partners to all subsequent services and messages associated with the 
ILL-transaction. In combination with the requester's id and the transaction- 
group-qualifier this provides a universally unique identification for the ILL- 
transaction. 

transaction-type: A code that identifies the type of ILL-transaction. 

transportation-mode: Means of transporting the item. 

unable-to-perform: Code indicating the reason why the service-user is 
unable to perform the requested service. 

unknown-transaction-id: There is no ILL-transaction corresponding to the 
transaction-id value of a received APDU. 

unrecognized-APDU: The type of the received APDU is not one of the 
APDUs defined in this International Standard. 

verification-reference-source: An authoritative source of bibliographic infor- 
mation used to identify or locate an item / any source used to identify or locate 
an item. (Variation of IS0 8459-1). 

volume-issue: Identifier of a physical unit of a serial or multi-volume mono- 
graph / number, letter or word identifying a unit of an item which is, or the 
volumes which are, published in parts. 

volumelissue-not-yet-available: Title is owned but the requested component 
part has not yet been received. 

will-pay-fee: Requester notation indicating that the requester agrees to pay 
the applicable fee. 

will-supply-results: Code for identifying additional information associated 
witli the "will-supply" result in the response to an ILL request. 

17 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 10

16
1-1

:19
93

https://standardsiso.com/api/?name=152cd8743a1d2655a563e8b30c887117


.IS0 10161-1:1993(E) 

4 Abbreviations 

ACSE 
APDU - application-protocol-data-unit 
ASE - application-service-element 
ASN. 1 - abstract syntax notation one 
EDIFACT - Electronic Data Interchange For Administration, Commerce and Trade 
ILL - interlibrary loan 
ILLPM - ILL protocol machine 
MHS - Message Handling Systein 
MOTIS 
MTS - Message Transfer Systein 
os1 - open systems interconnection 

- association control service element 

- Message Oriented Text Interchange System 
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LOST 
DAMAGED 
MESSAGE 
STATUS-QUERY 

5 Overview of the Protocol 

5.1 Service Provision 

The protocol specified in this International Standard provides the services defined in IS0 

non-con firmed 
non-confirmed 
non-con firmed 
non-con finned 

19 

10160. These services are listed in Table 1. 

Table 1 - ILL Services 

I SERVICE I TYPE 
I ILL-REQUEST I non-confinned I 
FORWARD ' non-confinned 
FORWARD-NOTIFICATION provider-initiated 

non-con firmed SHIPPED 
ILL-ANSWER non-confirmed 
CONDITIONAL-REPLY non-confirmed 
CANCEL non-con firmed 

non-con finned CANCEL-REPLY 
RECEIVED non-confirmed 

~~ ~ _ _  I RECALL 7 non-confirmed 
I RETURNED 
I CHECKED-LN I non-confinneci I 
I OVERDUE I non-confinned I 
I RENEW I non-confinned I 
I RENEW-ANSWER I non-confirmed I 

~ -- I STATUS-OR-ERROR-REPORT I non-confirmed I 
I EXPIRY I provider-initiated I STANDARDSISO.C

OM : C
lick

 to
 vi

ew
 th

e f
ull

 PDF of
 IS

O 10
16

1-1
:19

93

https://standardsiso.com/api/?name=152cd8743a1d2655a563e8b30c887117


5.2 Supporting Services Assumed 
The ILL protocol is specified to potentially operate in both store-and-forward and connec- 
tion-oriented modes. The specification of mappings to specific supporting services are to be 
provided in application-context-definitions and functional-profiles. Annex F describes some 
possible mappings to supporting services. 

5.3 Model 
In the abstract, the operation of the ILL protocol is modelled by the interaction of ILL 
protocol machines (ILLPM). The ILLPMs communicate by exchanging ILL APDUs 
through the use of the abstract services "send APDU" and "receive APDU" at their lower 
boundary. At their upper boundary, the ILLPMs provide the services defined in IS0 
10160. 

An ILLPM is driven by the receipt of input events from its ILL service-user, supporting 
service provider or from an internal timer. The input events from the ILL service-user are 
request primitives and from the ILL supporting service they are received APDUs. The 
input event from the internal timer is timer expiry. 

An ILLPM responds to input events by issuing output events to its Supporting service and 
to its ILL service-user. The output events to the supporting service are the sending of ILL 
APDUs. The output events to its ILL service-user are ILL indication primitives. 

The receipt of an input event, the generation of dependent actions, and the resultant output 
event are considered to be an indivisible action. 

Logically there is a separate invocation of a set of ILLPMs for each ILL-transaction. 
Those invocations maintain the state information for a given ILL-transaction. The life- 
time of an ILLPM invocation is as long as is required to complete the associated ILL 
transaction. This state information must be preserved across all instances of use of sup- 
porting services, for example, it must be maintained separate froin any state information 
associated with underlying application-associations. Many ILL-transactions, and hence 
many ILLPMs, inay be in existence siniultaneously. 

The ILL protocol machine expects that its APDUs will be transferred reliably without 
loss, alteration or addition of any information. It is tolerant to repeated APDUs. The pro- 
tocol allows for user-initiated repetition of service requests to recover from lost, 
out-of-sequence or malformed APDUs. The mechanisms whereby such problems are 
detected and users are notified are outside the scope of this specification. 
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6 ILLAPDUs 
An ILL APDU is a unit of information which passes between two peer ILL ASES 
involved in an ILL-transaction. This clause lists the APDUs used in the ILL application 
and describes the use and meaning of these APDUs. 

ILL-REQUEST used by the requester to request the loan, the loca- 
tion, or a photocopy of an item, or a cost estimate 
for a service froin a library. 

used by the service provider to inform the requester 
that its request has been forwarded, and to whom. 

used by the responder to indicate that SUI item has 
been shipped. 

used by the responder to sencl a response to the 
requester (possible responses are: CONDITIONAL, 

FORWARD-NOTIFICATION 

SHIPPED 

ILL-ANSWER 

RETRY, UNFILLED, LOCATIONS-PROVIDED, 
WILL-SUPPLY, HOLD PLACED and ESTI- 
MATE). 

CONDITIONAL-REPLY used by the requester to reply to an ILL-ANSWER 
with a status of CONDITIONAL. Possible answers 
are YES (we will meet the conditions) and NO (we 
do not agree to meet the conditions). 

used by the requester to initiate cancellation of an 
ILL- transac tion. 

used by the responder to respond to a CANCEL 
request. 

CANCEL 

CANCEL-REPLY 

RECEIVED 

RECALL 

RETURNED 

used by the requester to indicate that an item has 
been received. 

used by the responder to request the immediate 
return of an item. 

used by the requester to indicate that a borrowed 
item has been returned. 
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CHECKED-IN 

OVERDUE 

RENEW 

RENEW-ANSWER 

LOST 

DAMAGED 

MESSAGE 

STATUS-QUERY 

STATUS-OR-ERROR-REPORT 

EXPIRED 

used by the responder to acknowledge the return of 
a borrowed item. 

used by the responder to notify the requester that an 
item is overdue. 

used by the requester to request the renewal of a 
borrowed item. 

used by the responder to respond to a RENEW 
request. 

used by either the requester or the responder to 
notify the other that an item has been lost. 

used by either the requester or the responder to 
notify the other that an item has been damaged. 

used by either the requester or the responder to com- 
municate with the other without affecting the state 
of the ILL-transaction. 

used by either the requester or the responder to 
request the status of the ILL-transaction at the 
remote site. 

used by either the requester or the responder to 
report the current state of a ILL-transaction, and any 
other relevant information available, or to report an 
error condition. 

used by the responder system to notify the requester 
of ILL-transaction expiry. The sending of this 
APDU is initiated by the ILL service-provider and 
not by the service-user. 
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7 Transaction Information 
An ILL system must maintain the following information for each ILL-transaction: 

transaction identification 
protocol state 
protocol variables 
expiry timer 
request information 
history information 

7.1 ïkansaction Identification 
An ILL APDU or service primitive is associated with an ILL-transaction by means of a 
transaction-id. 

The transaction-id satisfies the following requirements: 

a. uniqueness in the case of chaining and partitioning; 

b. allows sub-transactions to be related to the parent ILL-transaction; 

c. allows multiple ILL-transactions to be related together into a logical grouping, e.g. 
when a requester refers an ILL request to many responders in turn; or a retry is to 
be related to the original ILL request. 

It consists of the following components: 

initial-requester-id (optional): identifies the ILL-transaction initiator; 

transaction-group-qualifier (mandatory): distinguishes a group of ILL-transactions from all 
other active ILL-transaction groups associated with 
the initial-requester; 

transaction-qualifier (mandatory): distinguishes an ILL-transaction from all other 
ILL-transactions within an ILL-transaction group; 

distinguishes a sub-transaction from all other 
sub-transactions initiated by the intermediary. 

sub-transaction-qualifier (optional): 

Figure 1 summarizes the use of the components of transaction-id. 
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Simple Transaction 

Chained or Partioned ïkansaction 

0 

Figure 1 - Componedts of ïkansaction-id 

The initial-requester-id identifies the initiator of the ILL-transaction. It may take on my 
of the possible representations identified in clause 7.5.1 for system-id, but if the per- 
son-or-institution-symbol representatioii is used, then the ILL-transaction is constrained 
to occur only within a domain where that symbol is unambiguous, e.g. within a country. 
When this component is assigned a value by the intermediary, the value is the same as 
"requester-id" type in the original ILL-REQUEST. 

NOTE - The internal components of initial-requester-id may need to be further defined 
within an application profile definition. 

For a simple two-party ILL-transaction, the initial-requester-id component need not be 
included as part of the transaction-id because this information is available already in the 
requester-id type of the ILL-REQUEST APDU. Also, the sub-transaction-qualifier is not 
needed. 

The transaction-group-qualifier is a mandatory component of the transaction-id. It is 
unique within the scope of the initial-requester. The initial-requester is responsible for 
assigning values to this qualifier to satisfy this rule. A transaction-group-qualifier can be 
reused only when there are no ILL-transactions active within that group and there is little 
probability that new related transactions will be initiated. The transaction-group-qualifier 
can be used to relate multiple ILL-transactions, e.g. in the case of referrals or in the case 
of retries where it is desired to distinguish the retries from the original ILL-transaction. 

e 
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The transaction-qualifier uniquely identifies an ILL-transaction within a transaction 
group. It is a mandatory component of a transaction-id. 

For a sub-transaction, all components are needed. The initial-requester-id together with 
the transaction-group-qualifier and the transaction-qualifier ensure that the ILL-transac- 
tion is unique within the domain of uniqueness of the initial-requester-id. The sub-trans- 
action-qualifier together with the requester-id information conveyed in a sub-transaction 
ILL-REQUEST APDU ensure sub-transaction uniqueness. 

In the case of chained ILL-transactions, there may be a sequence of sub-transactions 
linked in a chain. In such cases, each sub-transaction is considered to be a sub-transaction 
of the original ILL-transaction, so each intermediary which initiates a new sub-transac- 
tion replaces the current sub-transaction-qualifier with a new one which is unique within 
the scope of the intermediary. All sub-transactions of a particular ILL-transaction can be 
distinguished on the basis of the combination of the transaction-id and the requester-id. 

7.2 Protocol States 
The ILL protocol states are identical to the ILL-transaction states defined in the ILL Ser- 
vice Definition. 

7.2.1 Requester States 

The requester state is the state of processing of an ILL-transaction at the requester. It inay 
be one of the following: 

IDLE 

- The ILL-transaction has not started. 

PENDING 

- A request has been made and the item is expected from the responder; or a message 
has been received indicating that the item will be supplied or has been placed on hold; 
or that the request has been forwarded to another institution. 

NOT-SUPPLIED 

- The ILL-transaction has reached a stage where the request cannot be filled by the 
responder. 

CONDITIONAL 

- The ILL-transaction has reached a stage where the request can only be filled if the 
requester agrees to meet specified conditions. 
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I 26 

‘CANCEL PENDING 

- The requester has initiated cancellation of the ILL-transaction but no response has 
been received from the responder. 

CANCELLED 

- The ILL-transaction has been cancelled by the responder. 

SHIPPED 

- The item has been shipped to the requester. 

RECEIVED 

- The item has been received from the responder. 

RENEWPENDING 

- A request has been made for the renewal of the item. 

RENEW/OVERDUE 

- A request has been made for the renewal of an item which is overdue. 

OVERDUE 

- The requester has been notified that the item is overdue. 

NOT RECENED/OVERDUE 
- The responder has sent an overdue notification for an item that has not yet been 

received. 

RECALL 

- The item has been recalled by the responder. 

RETURNED 

- The item has been shipped back to the responder. 

LOST 

- The item has been lost. 

7.2.2 Responder States 

The responder state is the state of processhg of an ILL-transaction at the responder. It 
may be one of the following: 
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IDLE 

- The responder has not received a request. 

IN-PROCESS 

- A request has been received and is being processed by the responder; the item has not 
been shipped. 

FORWARD 

- The request has been forwarded to another institution. 

NOT-SUPPLIED 

- The responder has responded to a request with an ILL-ANSWER of RETRY, 
UNFILLED, LOCATIONS-PROVIDED or ESTIMATE; or the ILL-transaction has 
expired. 

CONDITIONAL 

- The request can only be filled if the requester agrees to meet specified conditions. 

CANCEL-PENDING 

- The requester has initiated cancellation of the ILL-transaction but no response has 
been provided by the responder. 

CANCELLED 

- The ILL-transaction has been cancelled by the responder. 

SHIPPED 

- The item has been shipped to the requester. 

RENEWPENDING 

- A request has been made for the renewal of the item. 

RENEW/OVERDUE 

- A request has been made for the renewal of an item which is overdue. 

OVERDUE 

- The responder has infonned the requester that the item is overdue. 
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RECALL 

- The item has been recalled by the responder. 

CHECKED-IN 

- The item has been received back froin the requester. 

LOST 

- The item has been lost. 

7.2.3 Terminal States 

For the requester, responder and intermediary, there are certain states, known as terminal 
states which, when reached, will not result in any further transitions for a given ILL- 
transaction. The only exception is a transition to another terminal state. 

An ILL-transaction would normally be maintained in a terminal state for a certain length 
of time before the ILL-transaction informatioii is made inaccessible to the peer or is 
deleted. This length of time is a local inanageinent decision, or subject to agreement by 
implementors. Note, however, that the requirement to respond to a Status-Query request, 
and the requirement to relay messages suggests that this length of time may have to be 
sufficient to allow the information to be accessible for the maximum loan period plus 
renewal periods and delivery time. For non-returnable items, the length of time may have 
to be sufficient to allow the requester to determine that an expected item will not be 
received and to invoke the Status-Query or Lost services. 

The possible terminal states for the requebter are: 

- NOT-SUPPLIED 

- CANCELLED 

- RECEIVED (if a non-returnable item is received) 

- RETURNED 

- LOST 

The possible terminal states for the responder are: 

- NOT-SUPPLIED 

- CANCELLED 

- FORWARD 
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- SHIPPED (if a non-returnable item is shipped) 

- CHECKED-IN 

- LOST 

The terminal state for a particular ILL-transaction will depend on its circumstances. For 
example, when a photocopy is provided, SHIPPED is the terminal state for the responder, 
while RECEIVED is the terminal state for the requester. 

The possible terminal states for the intermediary are: 

- NOT SUPPLIED 

- FORWARD 

- CANCELLED 

- SHIPPED 

7.2.4 Intermediary States 

An intermediary involved in a chained or partitioned ILL-transaction plays both the role 
of responder (in its interactions with the requester) and requester (in its interactions with 
the responder). It inaintains separate state information for each of these sets of interac- 
tions. 

For unsuccessful sub-transactions, the terminal states for the intermediary requester are 
NOT-SUPPLIED and CANCELLED; for the intermediary responder, they are NOT- 
SUPPLIED, CANCELLED and FORWARD. 

For a successful ILL-transaction, the terminal state for an intermediary in both the roles of 
requester and responder is the SHIPPED state. 

7.3 Protocol Variables 

The following protocol variables affect ILL protocol behaviour. These variables are 
maintained by the ILLPM and are set according to parameters of service primitives or 
received APDUs. An intermediary maintains the appropriate protocol variables separately 
for its requester and responder roles. 

RETURN: used to indicate whether a shipped item is required 
to be returned to the responder. It takes on the val- 
ues TRUE or FALSE. 
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FWD: 

PART: 

CHAIN: 

SEQUENCE-TIME-STAMP: 

REPEAT-TIME-STAMP: 

CURRENT-P ARTNER-ID: 

used to indicate whether or not a request may be for- 
warded by the responder. It takes on the values 
TRUE or FALSE. 

used to iiidicate whether an ILL-transaction can be 
partitioned. It takes on the values TRUE or FALSE. 

used to indicate whether an ILL-transaction can be 
chained. It takes on the values TRUE or FALSE. 

used to preserve the time stamp of the last received 
ABDU. This variable is set to the value of the type 
"date-time-of-this-service" in the received APDU, 
and serves to detect out-of-sequence APDUs. 

used to preserve the time stamp of the last received 
APDU which caused a state change. This variable is 
set to the value of the type "date-time-of-this-ser- 
vice", or if the received APDU is itself a repeated 
one, then this protocol variable is set to the value of 
the type "date-time-of-original-service". 

used to preserve the identification of the current 
partner for the ILL-transaction for the purpose of 
APDU sequence validation. For the requester, it is 
set initially to the value of the parameter "responder 
identification" in an ILL-REQUEST service prhni- 
tive. Thereafter it is updated to the value of 
"responder identification" h a received APDU when 
that value is not equal to the value of CURRENT- 
PARTNER-ID and is not one of the values of PRE- 
VIOUS-PARTNER-IDS. Similarly, for the 
responder, it is set initially to the value of the field 
"requester-id" in a received ILL-REQUEST and is 
updated to the value of the same field in subsequent 
AYDUs. 

used to preserve the identification of previous paru- 
ners for the ILL-transaction. Whenever the value of 
CURRENT-PARTNER-ID is changed, the previous 
value is added to this protocol variable. Since the 
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,current partner identification may change more than 
once in the course of an ILL-transaction, e.g. as a 
result of multiple instances of forwarding, this pro- 
tocol variable may consist of a sequence of values. 

7.4 Expiry Timer 

The following timer must be maintained by the responder: 

EXPIRY: specifies the date of ILL-transaction expiry. 

This information is provided by the requester in the ILL-REQUEST. 

7.5 Request Information 
The entire contents of the original ILL-REQUEST must be preserved to support ILL- 
transaction forwarding, partitioning and chaining. An intermediary may however change 
the contents of an ILL-REQUEST when the request is forwarded or a sub-transaction is 
initiated. For example, it may correct bibliographic information provided, or it may 
change the permission-to-chain to FALSE in a sub-transaction when the value in the orig- 
inal ILL-REQUEST was TRUE. 

An intermediary should always change the value of requester-id to its own when a sub- 
transaction is initiated. Note that the identity of the initial requester is preserved in the 
transaction-id. 

7.5.1 System-id 

The ILL-REQUEST information includes the identification of the requester and 
responder, both of which are of type system-id, which consists of one or more of the fol- 
lowing components: 

person-or-institution-symbol: Number(s), letter(s) or a code serving to identify 
unambiguously to the responder, in an abbreviated 
format a person or institution which is participating 
in an ILL request. 

name-of-person-or-institution: a word, phrase or abbreviation which identifies a 
person, library, institution or corporation. 

A person-or-institution-symbol may have internal structure, e.g. to indicate an institu- 
tion’s affiliation with a particular utility, consortium, etc., or to identify individual works- 
tations (i.e. application processes) within an institution. Any such structure is outside the 
scope of this standard and is the responsibility of the appropriate authorities. 
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Since the scope of a person-or-institution-symbol is limited, ILL-transactions which use 
only this information as part of system-id are constrained to operate only within the 
domain of the symbol. ILL-transactions which involve persons or institutions outside that 
domhi must include "name-of-person-or-institution" as part of the system-id. 

The naine-of-person-or-institution represents a free-form description of a person or insti- 
tution title. 

The requester must use the same value for System-id throughout an ILL-transaction. The 
same applies to the other parties involved in the transaction. 

7.6 History Information 
The following additional history information is provided as part of a STA- 
TUS-OR-ERROR-REPORT for an ongoing ILL-transaction and, therefore, must be 
maintained throughout the lifetime of an ILL-transaction: 

date-of-last-transition 
most-recent-service 
date-of-most-recent-service 
initiator-of-most-recent-service 
shipped-service-type 
transaction-results 
most-recent-service-note 

The "most-recent-service" indicates which ILL service primitive was last invoked or 
which APDU (indication) last received by this ILL service-user. An exception is when a 
STATUS-OR-ERROR-REPORT is sent in response to a STATUS-QUERY, in which case 
the "most-recent-service" is the one prior to the STATUS-QUERY. 

The "date-of-most-recent-service" indicates the date of the "most-recent-service". 

The "initiator-of-most-recent-service" identifies the requester or responder who initiated 
the most recent service. 

The "shipped-service-type" and "transaction-results" information may not be available for 
all ILL-transactions. 

The "most-recent-service-note" provides the contents of the Note parameter from the 
most recent service primitive. 

If status information is requested for a terminated ILL-transaction, no history information 
inay be available. 
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8 Elements of Procedure 

8.1 Events and Actions 
This clause describes the allowable events and actions for a single ILL-transaction. The 
requester, responder and intermediary must react to various events by taking specific 
actions. An event is defined to be the receipt of an APDU from another ILL ASE or the 
receipt of a service primitive from the local ILL service user. An action can take the form 
of the issuance of a service primitive to the local ILL service user, or the transmission of 
one or more APDUs to a remote ILL ASE. 

The following subclauses identify which events and actions are allowable for the reques- 
ter, responder and intermediary and which, by implication, are not. 

8.1.1 Requester Events 

This clause describes the allowable events for a requester. 

The events relating to service primitive requests from the ILL service user are: 

ILL-REQUEST. request 
CONDITIONAL-REPLY.request : answer = YES 
CONDITIONAL-REPLY.request : answer = NO 
CANCEL.request 
RECEIVED.request 
RETURNED .request 
RENEW .request 
LOST.request 
DAMAGED.request 
MESSAGE.request 
STATUS-QUERY .request 
STATUS-OR-ERROR-REPORT. request 
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The events relating to ILL APDUs received from the remote ILL ASE are the following: 

FORWARD-NOTIFICATION 
SHIPPED 
ILL-ANSWER : Request-result = CONDITIONAL 
ILL-ANSWER : Request-result = RETRY 
ILL-ANSWER : Request-result = UNFILLED 
ILL-ANSWER : Request-result = LOCATIONS-PROVIDED 
ILL-ANSWER : Request-result = WILL-SUPPLY 
ILL-ANSWER : Request-result = HOLD-PLACED 
ILL-ANSWER : Request-result = ESTIMATE 

RECALL 

OVERDUE 
RENEW-ANSWER : answer = YES 
RENEW-ANSWER : answer = NO 
LOST 
DAMAGED 
MESSAGE 

CANCEL-REPLY 

CHECKED-IN 

STATUS-QUERY 
STATUS-OR-ERROR-REPORT 
EXPIRED 
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8.1.2 Requester Actions 

The following service primitives can be issued to the ILL service user: 

FORWARD-NOTIFTCATION.inûication 
SHIPPED.indication 
ILL-ANSWER.indication : Request-result = CONDITIONAL 
ILL-ANSWERhdication : Request-result = RETRY 
ILL-ANSWERhdication : Request-result = UNFILLED 
ILL-ANSWERindication : Request-result = LOCATIONS-PROVIDED 
ILL-ANSWER.indication : Request-result = WILL-SUPPLY 
ILL-ANSWER.indication : Request-result = HOLD-PLACED 
ILL-ANSWERhdication : Request-result = ESTIMATE 
CANCEL-REPLY .indication 
RECALLindication 
CHECKED-IN.indication 
0VERDUE.itidication 
RENEW-ANSWER.indication : answer = YES 
RENEW-ANSWER.indication : answer = NO 
LOST.indication 
DAMAGED .indication 
MESSAGEhdication 
STATUS-QUERY .indication 
STATUS-OR-ERROR-REPORT.indicat ion 
EXPIRED.indication 

The following ILL APDUs can be sent to the remote ILL ASE: 

ILL-REQUEST 
CONDITIONAL-REPLY : answer = YES 
CONDITIONAL-REPLY : answer = NO 
CANCEL 
RECEIVED - This action is optiorial. 
RETURNED - This action is optional. 
RENEW 
LOST 
DAMAGED 
MESSAGE 

0 

STATUS-QUERY 
STATUS-OR-ERROR-REPORT 

I .  
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8.1.3 Responder Events 

This clause describes the allowable events for a responder. 

The events relating to service primitive requests from the ILL service-user are: 

FORWARD .reques t 
SHIPPED.reques t 
ILL-ANSWER.request : Request-result = CONDITIONAL 
ILL-ANSWER.request : Request-result = RETRY 
ILL-ANSWER.reyuest : Request-result = UNFILLED 
ILL-ANSWER.request : Request-result = LOCATIONS-PROVIDED 
ILL-ANSWER.request : Request-result = WILL-SUPPLY 
ILL-ANSWER.request : Request-result = HOLD-PLACED 
ILL-ANSWER.request : Request-result = ESTIMATE 
CANCEL-REPLY .request 
RECALL. reques t 
CHECKED-IN.request 
0VERDUE.request 
RENEW-ANSWER.request : answer = YES 
RENEW-ANSWER.request : answer = NO 
LOSTxequest 
DAMAGED. reques t 
MESSAGE.request 
STATUS-QUERY .request 
STATUS-OR-ERROR-REPORT.request 

The events relating to ILL APDUs received from the remote ILL ASE are the following: 

ILL-REQUEST 
CONDITIONAL-REPLY : answer = YES 
CONDITIONAL-REPLY : answer = NO 
CANCEL 
RECEIVED 
RETURNED 
RENEW 
LOST 
DAMAGED 
MESSAGE 
STATUS-QUERY 
STATUS-OR-ERROR-REPORT 

The following local events can occur within the ILL service provider: 
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1 

8.1.4 Responder Actions 

The following ILL service primitives can be issued to the ILL service user: 

ILL-REQUESTindication 
CONDITIONAL-REPLY .indication : answer = YES 
CONDITIONAL-REPLYhdication : answer = NO 
CANCEL .indication 
RECEIVED. indication 
RETURNED.indication 
RENEWindication 
LOST .indication 
DAMAGED. indication 
MES SAGE. indication 
STATUS-QUERY .indication 
STATUS-OR-ERROR-REPORThdication 
EXP1RED.indication 
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The following ILL APDUs can be sent to the remote ILL ASE: 

ILL-REQUEST 
SHIPPED 

ILL-ANSWER : Request-result = CONDITIONAL 
ILL-ANSWER : Request-result = RETRY 
ILL-ANSWER : Request-result = UNFILLED 
ILL-ANSWER : Request-result = LOCATIONS-PROVIDED 
ILL-ANSWER : Request-result = WILL-SUPPLY 
ILL-ANSWER : Request-result = HOLD-PLACED 
ILL-ANSWER : Request-result = ESTIMATE 

RECALL 
CHECKED-IN 
OVERDUE 
RENEW-ANSWER : answer = YES 
RENEW-ANSWER : answer = NO 
LOST 
DAMAGED 
MESSAGE 

- This action is optional. 
FORWARD-NOTIFICATION 

CANCEL-REPLY 

- This action is optional. 

STATUS-QUERY 
STATUS-OR-ERROR-REPORT 
EXPIRED 

8.1.5 Intermediary Events and Actions 

This clause describes the allowable events for an intermediary. An intermediary partici- 
pating in a chained or partitioned ILL-transaction plays both the roles of requester and 
responder. 

In the role of requester, the intermediary events and actions are the same as for a reques- 
ter, although the states may differ. 

In the role of responder, the intermediary events and actions are the same as for a 
responder, although the states may differ. The one difference is that the SHIPPED APDU 
is mandatory. 

8.2 Procedural Rules for All Parties 

8.2.1 Sending and Receiving APDUs 

With the exception of the FORWARD service, each request service primitive results in 
the preparation and transmission of the APDU of the corresponding name. 
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In the case of the FORWARD.request, two APDUs are prepared: an ILL-REQUEST 
APDU is sent to the new responder, while a FORWARD-NOTIFICATION APDU is sent 
to the requester. 

The receipt of a valid APDU results in a corresponding indication service primitive. 

APDUs are prepared and sent only upon the explicit request of the ILL service user, with 
the exception of the EXPIRED APDU which is sent by the responder’s system in the’case 
of timer expiry. 

8.2.2 Transaction Phases 

An ILL-transaction can have two phases: processing and tracking. The processing phase 
is mandatory for all ILL-transactions while the tracking phase is applicable only for ILL- 
transactions where a returnable item, e.g. a monograph, is supplied. 

The processing phase for the requester includes all events and actions up to and including 
the receipt of the requested item. This phase normally terminates in the RECEIVED 
state. 

The processing phase for the responder includes all events and actions up to and including 
the shipping of the requested item. This phase normally terminates in the SHIPPED state. 

For the intermediary requester, the processing phase includes all events and actions up to 
and including receipt of the SHIPPED indication; for the intermediary responder the pro- 
cessing phase includes all events up to and including issuing the SHIPPED request. For 
both the intermediary requester and responder, the processing phase normally terminates 
in the SHIPPED state. 

The tracking phase includes all events and actions after shipping and receipt of a return- 
able item, including renewals, overdues and item return. 

The existence of a tracking phase for an ILL-transaction is indicated by the RETURN 
protocol variable. A value of TRUE indicates that the tracking phase is applicable and the 
associated procedures must be followed. A value of FALSE indicates that the tracking 
phase is not required and the corresponcling events are not permitted. There is no tracking 
phase for ILL-transactions involving non-returnable items, e.g. a photocopy. 

The responder sets the RETURN variable when the triggering event is SHIPPED.request. 
If the service data element shipped-service-type is equal to LOAN then RETURN is set 
to TRUE; if the service data element shipped-service-type is equal to COPY/NON- 
RETURNABLE then RETURN is set to FALSE. 
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The requester sets the RETURN variable when- the triggering event is 
RECEIVED,request. If the service data element shipped-service-type is equal to 
LOAN then RETURN is set to TRUE, if the service data element shipped-service-type is 
equal to COPY/NON-RETURNABLE then RETURN is set to FALSE. 

8.2.3 Optional Messages 

8.2.3.1 Simple Transactions 

For a simple ILL-transaction, four of the ILL protocol actions are optional: send 
SHIPPED APDU; send RECEIVED APDU; send RETURNED APDU; and send 
CHECKED-IN APDU. An application-entity-invocation may send optional APDUs 
whenever it wants to, and in addition is obliged to send them in certain situations. 

The initiator of an ILL-transaction can inform the responder of what it is capable of sup- 
plying and what is requires in the way of optional messages within the ILL-REQUEST. 

The ILL-REQUEST can specify: 

a. Whether the requester is capable of sending RECEIVED. 

b. Whether the requester is capable of sending RETURNED. 

c. Whether the requester requires SHIPPED. 

d. Whether the requester requires CHECKED-IN. 

e. Whether the requester desires SHIPPED; this choice is meaningful only if choice c. 
above is NO. 

f. Whether the requester desires CHECKED-IN; this choice is meaningful only if 
choice d. above is NO. 

Correspondingly, the ILL-ANSWER and the SHIPPED can specify: 

a. Whether the responder is capable of sending SHIPPED. 

b. Whether the responder is capable of sending CHECKED-IN. 

c. Whether the responder requires RECEIVED. 

d. Whether the responder requires RETURNED. 

e. Whether the responder desires RECEIVED; this choice is meaningful only if choice 
c. above is NO. 

f. Whether the responder desires RETURNED; this choice is meaningful only if 
choice d. above is NO. 
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When a responder receives an ILL-REQUEST that indicates either: 

a. that the requester cannot send a message that the responder requires, or 

b. that the requester requires a message that the responder cannot send, 

then the responder may send an ILL-ANSWER - UNFILLED. If a responder chooses to 
supply the requested item, it does so on the understanding that the RECEJYED and 
RETURNED messages will not be sent. 

In all cases where a message is not required, it may or may not be sent, whether or not it is 
desired. The receipt of an optional APDU that was not requested is not a protocol error 
and, except for the SHIPPED APDU, does not cause a state change. 

8.2.3.2 Chained and Partitioned Transactions 

For chained and partitioned ILL-transactions, the SHIPPED APDU is mandatory, both 
between the responder and the intermediary and between the intermediary and the reques- 
ter. 

The APDUs RECEIVED, RETURNED and CHECKED-IN are optional. However, an 
intermediary, when acting as a requester, must be capable of generating RECEIVED 
andlor RETURNED if so required by tlie responder, and, when acting as responder, must 
be capable of generating CHECKED-IN if so required by the requester. 

8.2.4 Send-to-list 

The "send-to-list" identifies potential destinations for forwarding, chaining or partition- 
ing. Each entry in the list specifies a responder-id and optionally an account number and a 
system-address. The ILL-transaction initiator may always supply entries for this list, may 
never fill it, or may rely on an intermediary to add entries. The protocol does not limit the 
number of entries in the send-to-list, nor does it disallow repeated entries, with the condi- 
tion that such repeated entries cannot be used when forwarding (see 8.2.5). 

Intermediaries may alter this list if "permission-to-alter-send-to-list" is TRUE. 
Changes to this list may be in the form of additions or deletions. 

Tlie interpretation of this list is governed by the "preference" type. 

The value "ordered" indicates that the order of preference for forwarding, etc., is that 
specified in the "send-to-list", Changes to the list, when permitted, can only be in the 
form of additions to the end of the list. 

The value "unordered" indicates that any member of the list may be selected without pref- 
erence. Changes to the list, when permitted, can be in any form. 
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' 8.2.5 Already- tried-list 

This list identifies the institutions to which an ILL request has already been sent. Such 
sites must be excluded from any subsequent forwarding, i.e. it is not permissible for a 
responder who has forwarded an ILL request to receive a subsequent ILL request with the 
same transaction-id. This list imposes no other constraints on ILL-transaction processing. 

This list is updated with the responder's system-id whenever an ILL request is forwarded, 
or a sub-transaction for a chained or partitioned ILL-transaction is initiated. In the origi- 
nal ILL-REQUEST data may be contained in the already-tried-list. Any addition to the 
list should be placed at the end of the list. 

8.2.6 Control of Renewals 

The SHIPPED, OVERDUE and RENEW-ANSWER APDUs with the same transac- 
tion-id all indicate whether a loan is renewable. This information is provided to the 
requester who is expected not to initiate a RENEW.request unless the item is renewable. It 
is not an error if a RENEW.request is made when the item is not renewable. 

8.2.7 APDU Sequence Validation 

With the exception of the MESSAGE, STATUS-QUERY, STATUS-OR-ERROR- 
REPORT and DAMAGED APDUs, the recipient validates all received APDUs with the 
same transaction-id and from the same originator for correct sequencing, based on the 
value of the type "date-time-of-this-service" in each APDU. The value of the "service date 
and time" parameter must be distinct for each service request made by the same party 
(requester, responder or intermediary) for a particular transaction. 

This value is compared against the value of the protocol variable SEQUENCE-TIME- 
STAMP. If the SEQUENCE-TIME-STAMP has a value equal to or greater than the value 
in the received APDU, the received APDU causes no state change, the SEQUENCE- 
TIME-STAMP is not updated, and an indication service primitive is issued to the user. No 
checking is performed for repeated APDUs (see 8.2.8). 1 If the SEQUENCE-TIME- 
STAMP has a value less than the value of the type "date-time-of-this-service" in the 
received APDU, the APDU is accepted, a state change is made if appropriate and the 
SEQUENCE-TIME-STAMP is updated. Sequence validation is performed after system 
validation and before any other processing by the recipient ILLPM. 

Sequence validation is performed only for APDUs from the same originator. For the 
requester, and the intermediary requester, this is determined by comparing the protocol 
variable CURRENT-PARTNER-ID with a field in some or all APDUs that at'e received. 
In a simple transaction, the coinparisoii is with the "responder-id" field in every APDU 
that is received. In a chained or partitioned transaction, the comparison is with the "inter- 
mediary-id" field lof any FORWARD-NOTIFiCATION or SHIPPED APDU that is 
received. The CURRENT-PARTNER-ID protocol variable is given an initial value as 
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described in clause 7.3. When an APDU arrives from a different responder, for example a 
SHIPPED indication from an institution to which an ILL request has been forwarded, 
then no sequence check is performed and the PREVIOUS-PARTNER-IDS protocol vari- 
able is checked to determine whether the APDU arrived from a party already involved in 
the ILL-transaction, If the received APDU is from a new responder, then 

a. the received APDU is treated as an in-sequence message and is processed accord- 

b. the SEQUENCE-TIME-STAMP protocol variable is set to the time stamp of the 
received APDU; and 

the CURRENT-PARTNER-ID value is added to PREVIOUS-PARTNER-IDS and 
is updated to reflect the value of "responder-id'' in the received APDU. 

ingly; 

c. 

If the responder is a previous one, then the received APDU is treated in the same way as 
an out-of-sequence one, and SEQUENCE-TIME-STAMP, CURRENT-PARTNER-ID 
and PREVIOUS-PARTNER-IDS are not updated. 

For the responder, and the intermediary responder, sequence validation is performed by 
comparing for each received APDU the value of the field "requester-id" with the protocol 
variable CURRENT-PARTNER-ID. When an APDU arrives from a different requester, 
for example a RECEIVED indication from an institution to which an ILL request has 
been partitioned, then no sequence check is performed and the PREVIOUS-PARTNER- 
IDS protocol variable is checked to determine whether the APDU arrived from a party 
already involved in the ILL-transaction. If the received APDU is from a new requester, 
then 

a. the received APDU is treated as an in-sequence message and is processed accord- 

b. the SEQUENCE-TIME-STAMP protocol variable is set to the time stamp of the 
received APDU; and 

c. the CURRENT-PARTNER-ID value is added to PREVIOUS-PARTNER-IDS and 
is updated to reflect the value of "requester-id" in the received APDU, 

ingly; 

If the requester is a previous one, then the received APDU is treated in the same way as an 
out-of-sequence one, and SEQUENCE-TIME-STAMP, CURRENT-PARTNER-ID and 
PREVIOUS-PARTNER-IDS are not updated. 

Note that with the exception of the (ILL-REQUEST, CANCEL) sequence, the ILL proto- 
col is resilient to all out-of-sequence combinations, in the sense that the second 
(out-of-sequence) APDU in the sequence will be accepted by the protocol even if it is 
received first. This avoids the need for special rules for each possible situation as long as 
the second APDU received never causes a state change. 
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8.2.8 Repeated APDUs 

It is possible to repeat a particular service request one or more times without causing a 
protocol error. Examples of situations where a service request may need repeating 
include: 

- An OVERDUE request where multiple overdue notices are sent before action is taken; 

- An ILL-REQUEST, CANCEL, RENEW or CONDITIONAL request when no 
response has been received to the preceding request; 

- An ILL-REQUEST, or any other request, when a problem was detected with the 
underlying comnunications service that may have prevented delivery of the corre- 
sponding APDU. 

Only the most recent service request which caused a state change in the originating sys- 
tem can be repeated. Service requests which never cause a state change, i.e. MESSAGE, 
STATUS-QUERY, STATUS-OR-ERROR-REPORT and DAMAGED, are not repeated; 
each service request is a new one. 

If an ILL-ANSWER(CONDlTI0NAL) is followed by CONDITIONAL-REPLY(YES), 
the responder may send another ILL-ANSWER(CONDITIONAL), with an additional 
condition. This is not considered to be a repeated service request. 

A repeated service request is identified by providing a value for the type "date- 
time-of-original-service" when the repeated request is made. This date and time is that of 
the original request that is being repeated. When a service request is repeated, only the 
"service-date-time" and 'hote" parameters may have different values. No state change is 
effected in the system where the request repeat is initiated. 

The recipient of a repeated APDU deals with it differently according to whether the origi- 
nal or a preceding repeated APDU was already received. 

If no previous APDU has been received, as indicated by different values for "date- 
the-of-original-service" and the REPEAT-TIME-STAMP, then the APDU is treated as 
original with the corresponding state change and service indication. Also, the REPEAT- 
TIME-STAMP is updated to equal the "date-time-of-original-service". If a previous 
APDU has been received, as indicated by equality of the "date-time-of-original-ser- 
vice" and "REPEAT-TIME-STAMP", then no state change is made. However, an indica- 
tion service prinritive is issued to the seivice-user because of the possibility that the 'hote" 
field might have new information. The recipient of a repeated service indication shall 
repeat its earlier response, if one has already been made. 

The mechanism whereby the decision i s  made to repeat a service request is outside the 
scope of this International Standard. 
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Note that the EXPIRY service cannot be repeated because it is a provider-initiated ser- 
vice. 

8.2.9 Retries 

When a previous ILL-transaction or sub-transaction has terminated with a transaction 
result of RETRY, UNFILLED, LOCATIONS-PROVIDED or ESTIMATE, it is possible 
to initiate a new transaction as an explicit retry at a later date. When the ILL-transaction is 
a retry of a previous one, the "Retry-Flag" of the ILL-REQUEST APDU is set to TRUE. 

For the initial requester a retry is a new transaction, and so the ILL-transaction-qualifier 
must be different from that used in the original request but the ILL-transaction-group- 
qualifier must be the same (to enable the responder or intermediary to relate the retry to 
the previous ILL-transaction). 

For an intermediary a retry is a new sub-transaction, and so the sub-transaction-qualifier 
must be different from that used in the original request, but both the ILL-transaction- 
group-qualifier and the ILL-transaction-qualifier must be the same (to enable the 
responder or next intermediary to relate the retry to the previous sub-transaction). 

8.2.10 Transaction Expiry 

The requester, at the time of an ILL-REQUEST, may choose to set a time h i t  on the 
lifetime of the ILL-transaction. This time limit is indicated in one of two ways: 

a. by providing a value for the "need-before-date" type and setting the "expiry-flag" to 
"NEED-BEFORE-DATE" (its default value); or 

b. by providing a value for the type "expiry-date" and setting the 'expiry-flag" to 

a 

"OTHER-DATE" . 
If either of these two conditions is satisfied, then the "EXPIRY" timer is set to the speci- 
fied expiry date at the responder when the ILL-REQUEST APDU is received. 

If no t h e  limit is to be set for ILL-transaction expiry then "expiry-flag" is given the value 
"NO EXPIRY 'I. 

If no response (in the form of an ILL-Answer or Shipped service) is initiated before the 
value of the "EXPRY" timer becomes equal to the current calendar date, then an 
EXPIRED APDU is sent by the responder to the requester. An EXPIREDindication ser- 
vice primitive is issued at both the requester and responder and the ILL-transaction enters 
the NOT-SUPPLIED state. 

O 

NOTE 1 - These two possibilities for setting an expiry date for an ILL-transaction give 
the requester the flexibility of associating or not associating expiry semantics with the 
"need-before-date". An example of the use of an expiry date other than 
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'"need-before-date" would be to allow a shorter time to reply so that other potential 
responders could be contacted before the need-before-date. 

NOTE 2 - In cases where the "expiry-flag" is set to "OTHER-DATE", it is still possible 
to provide a value for 'heed-before-date" but it has no expiry semantics. 

NOTE 3 - As an implementation consideration to protect against the possible loss of an 
EXPIRED APDU, the requester may also maintain an expiry timer. If this timer should 
expire, this could trigger the user to send a STATUS- QUERY to the responder. Expiry of 
the requester's timer should not result in automatic expiry of the ILL- transaction, as the 
responder may not actually have timed out (e.g. a SHIPPED message may be in transit or 
may have been lost). 

If an ILL-ANSWER.request with the result CONDITIONAL is issued by the responder, 
then the EXPIRY timer is reset to the value of the type "date-for-reply". If this timer 
expires, then the same actions described above take place. If no value is present for this 
type, the EXPIRY time is unaffected, i.e. disabled if previously disabled or value left 
intact if previously set. 

NOTE - The "date-for-reply " in the ILL-ANSWER(CONDITI0NAL) may be sooner 
than the date originally set for expiry by the requester. 

If the responder receives a CONDITIONAL-REPLY with answer YES, then the EXPIRY 
timer is reset to its original value. 

The following events at the responder will disable the EXPIRY timer: 

- ILL-ANSWER.request with result not equal to CONDITIONAL 

- SHIPPED.request 

- FORWARD.request 

- receive CANCEL APDU 

NOTE - If an ILL-ANSWER with the results WILL-SUPPLY or HOLD-PLACED is 
received with a date that is later than the "need-before-date" or "expiry-date" indicated on 
the original ILL-REQUEST, thes it is up to the requester to decide whether to wait or to 
cancel the request. 

8.2.11 Transaction Cancellation 

A requester can initiate cancellation of an ILL-transaction at any time while in the PEND- 
ING state. 
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Once a responder has received a CANCELindication, it must respond with a CANCEL- 
REPLY .request, with the following exception. 

If the responder has already issued a SHIPPED.request, FORWARD.request, or an ILL- 
ANSWER.request with a result of RETRY, UNFILLED, LOCATIONS-PROVIDED or 
ESTIMATE, or has received an EXPIREDhdication, then the CANCEL.indication is 
ignored and no CANCEL-REPLY .request is issued. 

When the responder issues the CANCEL-REPLY .request with answer=YES, then the 
APDU CANCEL-REPLY is sent and the responder enters the terininai state CAN- 
CELLED. When the APDU CANCEL-REPLY is received, the requester issues a CAN- 
CEL-REPLY .indication and enters the terminai state CANCELLED. 

When the responder issues the CANCEL-REPLY .request with answer=NO, then the 
APDU CANCEL-REPLY is sent and the responder enters the IN-PROCESS state. When 
the APDU CANCEL-REPLY is received, the requester issues a CANCEL-REPLY .indi- 
cation and enters the PENDING state. 

8.2.12 Lifetime of ILL-Transaction Information 

The length of time that ILL-transaction information is maintained by a system once an 
ILL-transaction reaches a teiminal state is a local matter that is outside the scope of this 
International Standard. The process whereby this information is made unavailable is 
termed transaction closure or transaction removal. 

A system must respond to all STATUS-QUERY .requests. If the relevant ILL-transaction 
is not available, then the STATUS-OR-ERROR-REPORT will indicate one of the follow- 
ing two reasons: 

"information not available - temporary" 
"information not available - permanent" 

The first condition is used to signal a temporary unavailability of information, for 
example due to a storage system failure. The second condition is used once an ILL-trans- 
action has been closed. 

8.2.13 Protocol Errors 

Any events not listed in the protocol tables of Annex A are not valid and are considered to 
be protocol errors. With the exception specified in clause 8.2.14, incorrectly formatted 
APDUs or APDUs with invalid data are also considered to be protocol errors. 

When a protocol error is detected, no state change occurs and a STATUS-OR-ERROR- 
REPORT APDU describing the nature of the error is sent by the ILLPM. 
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8.2.14 Rules for Extensibility 

All syntactical errors in received APDUs are considered to be protocol errors except for 
an unknown value of a known parameter, which does not cause a protocol error. 

8.2.15 Responder-specific Information 

The ILL protocol makes allowance for conveying responder-specific information to 
describe a requested service or the result of an ILL request. 

Responder-specific information may be provided to supplement the standardized values 
for ILL-service-type and results-explanation defined in this International Standard. In 
such cases, any standardized value other than "responder-specific" is used for ILL-ser- 
vice-type or result reason and the supplementary responder-specific information is pro- 
vided in the separate type responder-specific-service or responder-specific-results, respec- 
tively. 

Alternatively, responder-specific information may be provided to supplant the standard- 
ized values for ILL-service-type and results-explanation defined in this International 
Standard. In such cases, the standardized value "responder-specific" is used for ILL-ser- 
vice-type or result reason and the responder-specific information must be provided in the 
separate type responder-specific-service or responder-specific-results, respectively. The 
use of the ASN.l type EXTERNAL to define responder-specific information is described 
in ANNEX D. 

8.2.16 Account-number Information 

When a request is forwarded, chained or partitioned, the account-number in Cost-Info- 
Type is replaced by the requesting institution's account number with the next institution 
to which the request is sent as contained in the corresponding entry in the Send-to-List- 
Type. If no such entry is available, this field is left empty. 

8.2.17 Supplemental-item-description 

In addition to the item identification information identified in this International Standard, 
it is possible to provide supplementai information that is different either in nature or in 
format. For example, information could be provided in IS0 2709 format, or in bar code 
format for quick item identification. Supplemental item description can be supplied in the 
ILL-REQUEST, SHIPPED, ILL-ANSWER, RECEJYED and RETURNED requests. 

This information may be provided by the initial-requester or added later by responders or 
intermediaries (e.g. as a result of bibliographic checking). 
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8.2.18 Send Message 

This parameter is an abstract service parameter that does not result in a corresponding 
protocol parameter. 

8.3 Procedural Rules for Intermediaries 
All ILL-transactions are initially simple. When given permission by the requester, a 
responder may choose to forward, chain or partition an ILL-transaction, or it may estab- 
lish distinct ILL-transactions. 

Intermediaries are subject to the rules stated in this clause, in addition to the rules speci- 
fied in the preceding clause. 

8.3.1 Transaction Forwarding 

The ILL protocol supports unlimited forwarding of an ILL request, with the only con- 
straint being that a request cannot be forwarded to the same responder twice within the 
same ILL-transaction group. 

A responder can supply two different types of notes when forwarding an ILL-REQUEST: 
A forward-note in the forwarded ILL-REQUEST and a notification-note in the FOR- 
WARD-NOTIFICATION. 

Once forwarding occurs, the responder no longer participates in the ILL-transaction. 
From that point, only the FORWARD, STATUS-REQUEST, STATUS-OR-ERROR- 
REPORT and MESSAGE services can be invoked by the responder. If while in the 
PENDING state, a requester sends a repeated ILL-REQUEST, a CANCEL, MESSAGE 
or STATUS-QUERY APDU to the responder, and the responder has already forwarded 
the request to a new responder, the intermediary (first responder) will send a STA- 
TUS-OR-ERROR-REPORT with an error-report value of "Already-Forwarded" with 
information in the Note field as to where the request was forwarded. 

The Boolean protocol variable FWD is used by the responder to indicate whether or not a 
request may be forwarded. It is set upon receipt of an ILL-REQUEST APDU to the value 
conveyed by the type "permission-to-forward". If FWD is TRUE, then forwarding is per- 
mitted. If FWD is FALSE, then forwarding is not permitted. 

The "permission-to-forward" type can also be set to FALSE at the time a request is for- 
warded when it is desirable to constrain further forwarding. 

Forwarding may be mixed with ILL-transaction chaining and/or partitioning. 

NOTE - Forwarding is not intended to be used when a requested item is expected to 
become available in the future; in such cases, an ILL-ANSWER with a value of RETRY 
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and a specified retry date is the appropriate response. 

8.3.2 Transaction Chaining 

The ILL protocol supports unlimited chaining of an ILL-transaction. 

Chained ILL-transactions are identified by the value of "transaction-type" in the ILL- 
REQUEST APDU. 

When ILL-transaction chaining occurs, the responder becomes an intermediary and initi- 
ates a sub-transaction with a new responder. The intermediary takes on the role of reques- 
ter for the sub-transaction and keeps the role of responder for the main ILL-transaction. 
The sub-transaction is distinguished from the main ILL-transaction so that the former can 
be unsuccessful without affecting the latter. 

The intermediary ILL-service user is responsible for coordinating events on the main and 
the sub-transactions. Conceptually, this coupling is in tenns of service primitives: a ser- 
vice primitive indication on one ILL-transaction is mapped onto the corresponding ser- 
vice primitive request on the other, e.g. the receipt of a SHIPPEDhdication is mapped 
onto a SHIPPED.request to be sent to the requester. 

The intermediary may alter the values of service parameters as it performs the mapping 
between main and sub-transactions, except where specifically disallowed. If it alters the 
value of the expiry timer, the expiry date for the sub-transaction must be equal to or less 
than the expiry date for the original request. 

Coupling between the main and the sub-transaction is such that main ILL-transaction 
events are always mapped onto the corresponding sub-transaction event. Similarly, all 
sub-transaction events, except the ILL-ANSWERhdication with values RETRY, 
UNFILLED, or LOCATIONS-PROVIDED, the EXPIREDhdication and the FOR- 
WARD-NOTIFICATION.indication, are mapped onto the corresponding main ILL-trans- 
action event. 

In the case of an ILL-ANSWERhdication with one of the values specified above, it may 
be mapped onto a main ILL-transaction ILL-ANSWER.request, or it may not at the 
option of the intermediary. An example of the latter is the case where the intermediary, 
upon receipt of a negative response from one responder, chooses to initiate a new sub- 
transaction with another responder rather than report immediately a negative answer to 
the main ILL-transaction requester. 

An ILL-ANSWER.indication with a value of CONDITIONAL is to be mapped onto the 
main ILL-transaction ILL-ANSWERxequest. A subsequent CONDITIONAL-REPLY 
with the value NO is to be mapped onto the sub-transaction. Note that in this case the 
intermediary may not initiate a new sub-transaction with another responder. 
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In the case of the FORWARD-NOTIFICATI0N.indication and EXPIRED.indication, no 
mapping to any main ILL-transaction event is performed. These service primitives have 
implications only for the sub-transaction. If an intermediary requester in the CANCEL- 
PENDING state receives a FORWARD-NO?'IFICATION.hdication from the responder 
and as a result returns to the PENDING state, it must issue a CANCEL.request to the new 
responder. 

The intermediary participates in both the main and sub-transactions throughout their life- 
time, but performs no state transitions during the tracking phase of such ILL-transactions, 
i.e. the intermediary acts in a pass-through mode. Within the intermediary, the SHIPPED 
state is the terminal state for both a successful main ILL-transaction and a successful sub- 
transaction. Subsequent state transitions only occur for the requester and responder. The 
state transition rules for the intermediary differ from those of the requester and responder 
in certain states. These intermediary specific rules are reflected in separate tables in Annex 
A. 

The Boolean protocol variable CHAIN is used to indicate whether or not an ILL-transac- 
tion can be chained. It is set upon receipt of an ILL-REQUEST APDU to the value con- 
veyed by the type "peirnission-to-cliain". If CHAIN is TRUE, then chaining is permitted. 
The intermediary may choose to modify the value of the "permission-to-chain" type when 
it initiates a sub-transaction. 

When the intermediary initiates a sub-transaction, it always indicates a requirement for 
the SHIPPED message in the "requester-optional-messages" parameter of the ILL- 
REQUEST service. All other components of this parameter have the same value as sup- 
plied in the original ILL-REQUEST. 

When the intermediary responds to the requester with the APDU SHIPPED, the 
"responder-optional-messages" parameter must take on the value provided in the 
SHIPPED APDU received from the responder. 

8.3.3 Transaction Partitioning 

The ILL protocol supports unlimited partitioning of an ILL-transaction. 

Partitioned ILL-transactions are identified by the value of "transaction-type'' in the ILL- 
REQUEST APDU. 

When ILL-transaction partitioning occurs, the responder becomes an intermediary and 
initiates a sub-transaction with a new responder. 

The intermediary participates in the main ILL-transaction only during the processing 
phase, ie. until a SHIPPED APDU is received from the responder and passed on to the 
requester. The sub-transaction has only a processing phase. Within the intermediary, the 
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SHIPPED state is the terminal state for both a successful main ILL-transaction and a suc- 
cessful sub-transaction. 

The tracking phase normally involves direct interaction between the requester and 
responder and by-passes the intermediary. However, if the intermediary receives a MES- 
SAGE, STATUS-QUERY or STATUS-OR-ERROR-REPORT APDU after it is in a ter- 
minal state, the intermediary does not respond but passes on the APDU. 

The identifiers of the main and sub-transactions differ only in the presence of a sub-trans- 
action qualifier. Upon completion of the processing phase, the responder drops the sub- 
transaction qualifier from the ILL-transaction identifier (see clause 7.1) and uses the 
remainder when interacting with the requester. 

During the processing phase, the niain and sub-transactions are coupled in the same man- 
ner as chained ILL-transactions. 

The Boolean protocol variable PART is used to indicate whether or not an ILL-transac- 
tion can be partitioned. It is set upon receipt of an ILL-REQUEST APDU to the value 
conveyed by the type "permission-to-partition". If PART is TRUE, then partitioning is 
permitted. 

When the intermediary initiates a sub-transaction, it always indicates a requirement for 
the SHIPPED message in the "requester-optional-messages" parameter of the ILL- 
REQUEST service. All other components of this paranieter have the same value as sup- 
plied in the original ILL-REQUEST. 

When the intermediary responds to the requester with the APDU SHIPPED, the 
"responder-optional-messages" parameter must take on the value provided in the 
SHIPPED APDU received from the responder. The requester sends any such requested 
APDUs directly to the responder, not to the intermediary. 

8.3.4 Mixed Forwarding, Chaining and Partitioning 
Forwarding, chaining and partitioning may be mixed in any fashion within an ILL-trans- 
action. The rules that apply differ according to the particular combination being used. The 
following cases are distinguished: 

Chaining followed by forwarding: the recipient of a forwarded ILL-REQUEST 
interacts throughout the ILL-transaction with the intermediary identified by the 
"requester-id" parameter of the received ILL-REQUEST. 

b. Forwarding followed by chaining: the initiator of the chained sub-transaction 
interacts directly with the original-requester after it has received the forwarded 
ILL-REQUEST. The recipient of the chained ILL-REQUEST interacts with the 
chaining intermediary, as with a nomal chained ILL-transaction. 

a. 

e 
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c. Partitioning followed by forwarding: the recipient of a forwarded ILL- 
REQUEST interacts throughout the processing phase with the intermediary identi- 
fied by the "requester-id parameter of the received ILL-REQUEST. During the 
tracking phase, it interacts directly with the initial-requester. 

d. Forwarding followed by partitioning: the initiator of the partitioned sub-transac- 
tion interacts directly with the original-requester during the processing phase, after 
it has received the forwarded ILL-REQUEST. The recipient of the partitioned ILL- 
REQUEST interacts with the partitioning intermediary during the processing phase, 
and with the initial-requester during the tracking phase, as with a nonnal chained 
ILL-transaction. 

Chaining followed by partitioning: when partitioning follows chaining, the rules 
for partitioning dominate the rules for chaining. The recipient of the partitioned 
ILL-REQUEST interacts during the processing phase with the intermediary identi- 
fied by the "requester-id" parameter of the received ILL-REQUEST. If this phase 
completes with the sending of a SHIPPED APDU, then the "transaction type" 
parameter must be returned to the initial-requester with the value "partitionedf and 
not "chained". The value of the "responder-id" parameter shall be the identifier of 
the responder to which the request was partitioned. During the tracking phase, the 
initial-requester interacts directly with that responder. 

Partitioning followed by chaining: Unlike the preceding case, the recipient to 
which the ILL-REQUEST is chained is not aware of the partitioning and therefore 
cannot amend its behaviour accordingly. It therefore never interacts directly with 
the initial-requester. The processing phase proceeds normally, with the exception 
of the handling of the SHIPPED APDU. When the chaining intemiediary, i.e. the 
one to which the ILL-REQUEST was partitioned, receives the SHIPPEDhdication 
from the final-responder before passing it on, it sets the "supplier-id* parameter, if 
absent, to the value of "responder-id" and sets "responder-id" to the identification of 
that intermediary. The "transaction-type" parameter is set to "partitioned". In this 
way the SHIPPEDhdication received by the initial-requester will indicate that sub- 
sequent interactions during the tracking phase shall be directly with the chaining 
intermediary. However, the "supplier-id" will identify the actual supplier of the 
item. The chaining intermediary remains responsible for chaining all interactions 
with the initial-requester on to the final-responder, and vice versa. 

e. 

f. 

Changes to the "transaction-type", "supplier-id" and "responder-id" parameters are 
made oniy when the "transaction-type" parameter does not already have the value 
"partitioned". This rule ensures that it is always the final intermediary in a sequence 
of partitionings that is identified to the initial-requester. 

g. Forwarding, chaining and partitioning: No additional rules apply. The 
behaviour of any given combination is determined by the repeated application of 
the rules for the pairwise combinations stated above. 
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9 Abstract Syntax 

9.1 ASN.l Specification of ILL APDUs 
This clause describes the abstract syntax of the ILL APDUs defined within the ILL proto- 
col as listed in clause 6. The ILL APDUs are defined using the ASN.l notation defined in 
IS0 8824 and in its addendum 1. 

Each APDU is defined as a structured type where a type is a named set of values. A struc- 
tured type is defined by reference to one or more other types which may themselves be 
structured types or simple types. A simple type is defined by directly specifjing the set of 
its values. 

When defining the structured types, ASN.l specifies which of the coniponent types mak- 
ing up the structured type are optional, and which are mandatory, and the allowable values 
of the types. 

Other information, for example whether a string is fixed or variable in size, and default 
values are also provided. 

The comments included within the ASN.l specification constitute part of the standard. 

Some of the optional types are given default values. If a value for the type does not exist 
within the encoded APDU the default value is assumed. If a type does not have a default 
value, and a value for that type does not exist within the encoded APDU, then no value is 
associated with that type. 

If a structured type is mandatory, but is made up only of optional component types then at 
least one of the optional types must be present, eg. system-id. 

If a structured type is optional, but is constructed from a mandatory type, then the compo- 
nent type is mandatory only if the structured type is present, eg. supply-medium-info- 
type. 

The ILL APDUs are defined in subclause 9.1.1 as structured types. Subclause 9.1.2 lists 
the types from which these structured types are constructed and have not been defined in 
subclause 9.1.1. 
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9.1.1 ILL APDUs 
1 -- use of parameters and types is to be consistent with their definitions in clause 3 

2 ISO-10161-ILL-1 DEHNITZONS EXPLICIT TAGS ::= 

3 BEGIN 

4 -- ISO-10161-ILL-1 refers to the ILL IS0 standard 10161 version 1 

5 ILL-APDU ::= CHOICE ( 
6 ILL-Request, 
7 Fonvard-Notification, 
8 Shipped, 
9 ILL-Answer, 

10 Conditionai-Reply , 
11 Cancel, 
12 Cancel-Reply , 
13 Received, 
14 Recall, 
15 Returned, 
16 Checked-In, 
17 Overdue, 
18 Renew, 
19 Renew-Answer, 
20 Lost, 
21 Damaged, 
22 Message, 
23 Status-Query, 
24 Status-Or-Error-Report , 
25 Expired 
26 1 

27 -- the tagging scheme used in the APDU definitions is as follows: 
28 -- each named type that is a component type of an 
29 -- APDU definition is assigned a different tag that is 
30 -- unique within the set of APDU definitions. Where these 
3 1 -- component types themselves have structure, the tagging within 
32 -- such type definitions has only local scope. 

33 ILL-Request ::= [APPLICATION 11 SEQUENCE { 
34 protocol-version-num [O] IMPLICIT INTEGER, 
35 transaction-id [I] IMPLICIT Transaction-Id, 
36 service-date-thne [2] IMPLICIT Service-Date-Time, 
37 requester-id [3] IMPLICIT System-Id OPTIONAL, 
38 
39 
40 responder-id [4] IMPLICIT System-Id OPTIONAL, 
41 
42 

-- niandatory when using store-and-fonvard communications 
-- optional when using connection-oriented communications 

-- mandatory when using store-md-fonvard communications 
-- optional when using connection-oriented communications 
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43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 

transaction-type 
delivery-address 
delivery -service 

ill-service-t ype 
billing-address 

responder-specific-service 

requester-optionai-messages 
search-type 
supply-medium-info-type 

place-on-hold 
client-id 
item-id 
supplemental-item-description 
cos t-info-type 
copyright -compliance 
third-party-info-type 

rew-flag 
forward-flag 
requester-note 
forward-note 
ill-request-extensions 

[5] IMPLICIT Transaction-Type DEFAULT 1, 
[6] IMPLICIT Delivery-Address OPTIONAL, 
[7] Trwsportation-Mode OPTIONAL, 
[E] IMPLICIT Delivery-Address OPTIONAL, 
[9] IMPLICIT SEQUENCE SIZE (1.S) OF ILL-Service-Type, 

-- this sequence is a list, in order of preference 
[ 101 EXTERNAL OPTIONAL, 

-- use direct reference style 
[ 1 11 IMPLICIT Requester-Optional-Messages-Type, 
[ 121 IMPLICIT Search-Type OPTIONAL, 
[ 131 IMPLICIT SEQUENCE OF Supply-Medium-Info-Type OPTIONAL, 

-- this sequence is a list, in order of preference, with a maximum 
-- number of 7 entries 

[ 141 IMPLICIT Place-On-Hold-Type DEFAULT 3, 
[ 151 IMPLICIT Client-Id OPTIONAL, 
[I  61 IMPLICIT Item-Id, 
[ 171 IMPLICIT Supplementai-Item-Description OPTIONAL, 
[ 181 IMPLICIT Cost-Info-Qpe OPTIONAL, 
[ 191 ILL-String OPTIONAL, 
[20] IMPLICIT Third-Party-Info-Type OPTIONAL, 

-- mandatory when initiating a FORWARD service or an ILL-REQUEST 
-- service for a partitioned ILL sub-transaction or when initiating 
-- an ILL-REQUEST service for an ILL sub-transaction if the received 
-- ILL-REQUEST included an "dready-tried-list"; 
-- optionai otherwise 

[21] IMPLICIT BOOLEAN DEFAULT FALSE, 
[22] IMPLICIT BOOLEAN DEFAULT FALSE, 
[46] ILL-String OPTIONAL, 
[47] ILL-String OPTIONAL, 
[49] IMPLICIT SEQUENCE OF Extension OPTIONAL 
1 

74 Forward-Notification ::= [APPLICATION 21 SEQUENCE ( 
75 protocol-version-num [O] IMPLICIT INTEGER, 
76 transaction-id [I] IMPLICIT Transaction-Id, 
77 service-date-time [2] IMPLICIT Service-Date-Time, 
78 requester-id [3] IMPLICIT System-Id OPTIONAL, 
79 
80 
8 1 responder-id [4] IMPLICIT System-Id, 
82 
83 responder-address [24] IMPLICIT System-Address OPTIONAL, 
84 intemediary-id [25] IMPLICIT System-Id, 
85 notification-note [48] ILL-String OPTIONAL, 
86 fonvard-notification-extensions [49] IMPLICIT SEQUENCE OF Extension OPTIONAL 
87 1 

88 Shipped ::= [APPLICATION 31 SEQUENCE ( 
89 protocol-version-num [O] IMPLICIT INTEGER, 
90 transaction-id [ 13 IMPLICIT Transaction-Id, 
91 service-date-time [2] IMPLICIT Service-Date-Time, 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

-- niandatory in this APDU 
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92 
93 
94 
95 
96 
97 
98 
99 

1 O0 
101 
1 02 
103 
104 
105 
106 
1 07 
108 
109 
110 

requester-id 

responder-id 

responder-address 
intermediary -id 
supplier-id 
client-id 
îransaction-type 
supplemental-item-description 
shipped-service-ty pe 
responder-optionai-messages 
supply -del ails 
return-to-address 
responder-note 
shipped-extensions 

[3] IMPLICIT System-Id OPTIONAL, 
-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

[4] IMPLICIT System-Id OPTIONAL, 

[24] IMPLICIT System-Address OPTIONAL, 
[25] IMPLICIT System-Id OPTIONAL, 
[26] IMPLIClT System-Id OPTIONAL, 
[ 151 IMPLICIT Client-Id OPTIONAL, 
[5] IMPLICIT Transaction-Type DEFAULT 1, 
[ 171 IMPLICIT Supplemental-Item-Description OPTIONAL, 
[27] IMPLICIT Shipped-Service-Type, 
[28] IMPLICIT Responder-Optional-Messages-T ype OPTIONAL, 
[29] IMPLICIT Supply-Details, 

[46] ILL-Suing OPTIONAL, 
[49] IMPLICIT SEQUENCE OF Extension OPTIONAL 
1 

[30] IMPLICIT Postal-Address OPTIONAL, 

112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
1 24 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 

11 1 ILL-Answer ::= [APPLICATION 41 SEQUENCE { 
protocol-version-nun1 
transaction-id 
service-date-time 
requester-id 

responder-id 

transaction-results 
results-explanation 

responder-speci fic-results 

[O]  IMPLIClT INTEGER, 
[lJ IMPLICIT Transaction-Id, 
[2] IMPLICIT Service-Date-Time, 
[3] IMPLICIT System-Id OPTIONAL, 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

[4] IMPLICIT System-Id OPTIONAL, 

[3 11 IMPLICIT Transaction-Results, 
[32] CHOICE{ 

coiiditional-results [l] Conditionai-Results, 
--chosen if transaction-results=CONDITIONAL 
retry-results 121 Retry-Results, 
--chosen if transaction-results=RETRY 
unfilled-results [3] Unfilled-Results, 
--chosen if transaction-results=UNFILLED 
locations-results [4] Locations-Results, 
--chosen if transaction-results=LOCAïïONS-PROVIDED 
will-supply-results [5] Will-Supply-Results, 
--chosen if transaction-results=WILL-SUPPLY 
hold-placed-results [6] Hold-Placed-Results, 
--chosen if transaction-results=HOLD-PLACED 
estimate-result9 171 Estimate-Results 
--chosen if transaction-results=ESTIMATE 

) OPTIONAL, 
-- optional if transaction-results equals RETRY, UNFILLED, 
-- W ILL-SUPPLY or HOLD-PLACED; 
-- required if transaction-results equals CONDITIONAL, 
-- LOCATIONS-PROVIDED or ESTIMATE 

[33] EXTERNAL OPTIONAL, 
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143 
144 
145 supplemental-item-description [ 171 IMPLICIT Supplemental-Item-Description OPTIONAL, 
146 send-to-list [231 IMPLICIT Send-To-List-Type OPTIONAL, 
147 already-tried-list 1341 IMPLICIT Already-Tried-List-Type OPTlONAL, 
148 responder-optionai-messages E281 IMPLICIT Responder-Optional-Messages-Type OPTIONAL, 
149 responder-note [46] ILL-String OPTIONAL, 
150 ill-answer-extensions [49] IMPLICIT SEQUENCE OF Extension OPTIONAL 

-- this type is mandatory if results-explanation chosen for any result 
-- has the value "responder-specific". 

151 1 

152 Conditional-Reply ::= [APPLICATION 51 SEQUENCE ( 
153 protocol-version-num [O] IMPLICIT INTEGER, 
154 transaction-id [ 11 IMPLICIT Transaction-Id, 
155 service-date-time [2] IMPLICIT Service-Date-Time, 
156 requester-id [3] IMPLICIT System-Id OPTIONAL, 
157 
158 
159 responder-id [4] IMPLICIT System-Id OPTIONAL, 
160 
161 
162 answer [35] IMPLICIT BOOLEAN, 
163 requester-note [46] ILL-String OPTIONAL, 
164 conditional-reply-extensions [49] IMPLICIT SEQUENCE OF Extension OPTIONAL 

-- mündatory when using store-and-forward communications 
-- optional when using conneclion-oriented communications 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented comniunications 

165 1 
166 Cancel ::= [APPLICATION 61 SEQUENCE ( 
167 protocol-version-num [O] IMPLICIT JNTEGER, 
168 transaction-id [ 11 IMPLICIT Transaction-Id, 
169 service-date-time 121 IMPLICIT Service-Date-Time, 
170 requester-id [3] IMPLICIT System-Id OPTIONAL, 
171 
172 
173 responder-id [4] IMPLIClT System-Id OPTIONAL, 
174 
175 

177 cancel-extensions [49] IMPLICIT SEQUENCE OF Extension OPTIONAL 

-- niandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

176 requester-note [46] ILL-Shkig OPTIONAL, 

178 1 

179 Cancel-Reply ::= [APPLICATION 71 SEQUENCE { 
180 pr6tocoi-version-num [O] IMPLICIT INTEGER, 
18 1 transaction-id [ 11 IMPLICIT Transaction-Id, 
182 service-date-time 121 IMPLICIT Service-Date-Time, 
183 requester-id [3] IMPLICIT System-Id OPTIONAL, 
184 
185 
186 responder-id [4] IMPLICIT System-Id OPTIONAL, 
187 
188 
189 answer [3SJ IMPLICIT BOOLEAN, 
190 responder-note [46] ILL-String OPTIONAL, 
191 cancel-reply-extensions [49] IMPLICIT SEQUENCE OF Extension OPTIONAL 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

-- tnruidatory when using store-and-forward communications 
-- optionai when using connection-oriented communications 
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192 1 

193 Received ::= [APPLICATION 81 SEQUENCE ( 
194 protocol-version-num [O] IMPLICIT INTEGER, 
195 transaction-id [I] IMPLICIT Transaction-Id, 
196 service-date-time [2] IMPLICIT Service-Date-Time, 
197 requester-id [3] IMPLICIT System-Id OPTIONAL, 
198 
199 
200 responder-id [4] IMPLICIT System-Id OPTIONAL, 
20 1 
202 
203 supplier-id [26] IMPLICIT System-Id OPTIONAL, 
204 supplemental-item-description [ 1 71 IMPLICIT Supplemental-Item-Description OPTIONAL, 
205 date-received [36] IMPLICIT ISO-Date, 
206 shipped-service-type [27] IMPLICIT Shipped-Service-Type, 
207 requester-note [46] ILL-String OPTIONAL, 
208 received-extensions [49] IMPLICIT SEQUEINCE OF Extension OPTIONAL 

-- niandatory when using store-and-forward communiçations 
-- optional when using connection-oriented communications 

-- mandatory when using store-and-forward communications 
-- optional when usiiig connection-oriented communications 

209 1 

210 Recall ::= [APPLICATION 91 SEQUENCE ( 
21 1 protocol-version-num [O]  IMPLICIT INTEGER, 
212 transaction-id [ 13 IMPLICIT Transaction-Id, 
213 service-date-time 123 IMPLICIT Service-Date-Time, 
214 requester-id [3] IMPLICIT System-Id OPTIONAL, 
215 
216 
2 17 responder-id [4] IMPLICIT Systeni-Id OPTIONAL, 
218 
219 

221 recail-extensions 1491 IMPLICIT SEQUENCE OF Extension OPTIONAL 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented conimunications 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

220 responder-note [46] ILL-Stritig OPTIONAL, 

222 1 

223 Returned ::= [APPLICATION IO] SEQUENCE ( 
224 protocol-version-num [O] IMPLICIT INTEGER, 
225 transaction-id [I] IMPLICIT Transaction-Id, 
226 service-date-time 121 IMPLICIT Service-Date-Time, 
227 requester-id [3] IMPLICIT System-Id OPTIONAL, 
228 
229 
230 responder-id [4] IMPLICIT System-Id OPTIONAL, 
23 1 
232 
233 supplementai-item-description [ 171 IMPLICIï Suppleinental-Item-Description OPTIONAL, 
234 date-returned [37] IMPLICIT ISO-Date, 
235 returned-via [38] Tnuisportation-Mode OPTIONAL, 
236 insured-for [391 IMPLICIT Amount OPTIONAL, 

238 returned-extensions [49J IMPLICIT SEQUENCE OF Extension OPTIONAL 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oiented communications 

237 requester-note [46] ILL-S~tig OPTIONAL, 

239 1 
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240 Checked-In ::= [APPLICATION 113 SEQUENCE ( 
241 protocol-version-num [O] IMPLICIT INTEGER, 
242 transaction-id [ 13 IMPLICIT Transaction-Id, 
243 service-date-time [2J IMPLICIT Service-Date-Time, 
244 requester-id 131 IMPLICIT System-Id OPTIONAL, 
245 
246 
247 responder-id [4] IMPLICIT System-Id OPTIONAL, 
248 
249 
250 date-checked-in [40] IMPLICIT ISO-Date, 

252 checked-in-extensions [49] IMPLICIT SEQUENCE OF Extension OPTIONAL 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

-- mandatory when using store-and-forward communications 
-- optionai when using connection-oriented communications 

25 1 responder-note [46] ILL-String OPTIONAL, 

253 1 

254 Overdue ::= [APPLICATION 121 SEQUENCE [ 
255 protocol-version-num [O] IMPLICIT INTEGER, 
256 transaction-id [I] IMPLICIT Transaction-Id, 
257 service-date-time [2] IMPLICIT Service-Date-Time, 
258 requester-id [3] IMPLICIT System-Id OPTIONAL, 
259 
260 
261 responder-id [4] IMPLICIT System-Id OPTIONAL, 
262 
263 
264 date-due r41J IMPLICIT Date-Due, 
265 responder-note [46] ILL-Siring OPTIONAL, 
266 overdue-extensions [49] IMPLICIT SEQWNCE OF Extension OPTIONAL 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

267 1 

268 Renew ::= [APPLICATION 131 SEQUENCE ( 
269 protocol-version-num [O] IMPLICIT INTEGER, 
270 transaction-id [ 13 IMPLICIT Transaction-Id, 
27 1 service-date-time [2] IMPLICIT Service-Date-Time, 
272 requester-id [3] IMPLICIT System-Id OPTIONAL, 
273 
274 
275 responder-id [4] IMPLICIT System-Id OPTIONAL, 
276 
277 
278 desired-due-date [42] IMPLICIT ISO-Date OPTIONAL, 
279 requester-note [46] ILL-String OPTIONAL, 
280 renew-extensions [49] IMPLICIT SEQUENCE OF Extension OPTIONAL 

-- mandatory when using store-and-forward communkations 
-- optional when using connection-oriented communications 

-- mandatory when using store-and-forward communications 
-- optionai when using connection-oriented coininunications 

28 1 1 

282 Renew-Answer ::= [APPLICATION 141 SEQUENCE { 
283 protocol-version-num [O] IMPLICIT INTEGER, 
284 transaction-id 113 IMPLICIT Transaction-Id, 
285 service-date-time [2] IMPLICIT Service-Date-Time, 
286 requester-id [3] IMPLICIT System-Id OPTIONAL, 
287 -- mandatory when using store-and-forward communications 
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1 288 
?289 
290 
291 
292 
293 
294 
295 
296 

-- optionai when using connection-oriented communications 

-- mandatory whep using store-and-forward communications 
-- optiotiai when using connection-oriented coiiimunications 

responder-id [4] IMPLICIT System-Id OPTIONAL, 

answer [35] IMPLICIT BOOLEAN, 
date-due [41] IMPLICIT Date-Due OPTIONAL, 

renew-answer-extensions 
responder-note [46] ILL-Shbg OPTIONAL, 

[49] IMPLICIT SEQUENCE OF Extension OPTIONAL 
I 

297 Lost ::= [APPLICATION 151 SEQUENCE ( 
298 protocol-version-num [O] IMPLICIT INTEGER, 
299 transaction-id [ 11 IMPLICIT Transaction-Id, 
300 service-date-time [2] IMPLICIT Service-Date-Time, 
301 requester-id [3] IMPLICIT System-Id OPTIONAL, 
302 
303 
304 responder-id [4] IMPLICIT System-Id OPTIONAL, 
305 
306 
307 note [461 ILL-String OPTIONAL, 
3 08 lost-extensions [49] IMPLICIT SEQUENCE OF Extension OPTIONAL 

-- mandatory when using store-and-forward communications -- optional when using connection-oriented communications 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

309 I 

310 Damaged ::= [APPLICATION 161 SEQUENCE { 
3 1 1 protocol-version-num [O] IMPLICIT INTEGER, 
3 12 transaction-id [ I] IMPLICIT Transaction-Id, 
3 13 service-date-the 121 IME'LICIT Service-Date-Time, 
3 14 requester-id [3] IMPLICIT System-Id OPTIONAL, 
315 
316 
3 17 responder-id [4] IMPLICIT System-Id OPTIONAL, 
318 
319 
320 note [46] ILL-String OPTIONAL, 
321 damaged-extensions [49] IMPLICIT SEQUENCE OF Extension OPTIONAL 

-- mandatory when using store-and-forward communications 
-- optionai when using connection-oriented communications 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

322 I 
323 Message ::= [APPLICATION 171 SEQUENCE ( 
324 protocol-version-num [O] IMPLICIT INTEGER, 
325 transaction-id [ 13 IMPLICIT ?f.ansaction-Id, 
326 service-date-time [2] IMPLICIT Service-Date-Time, 
327 requester-id [3] IMPLICIT System-Id OPTIONAL, 
328 
329 
330 responder-id [4] IMPLICIT System-Id OPTIONAL, 
33 1 
332 

334 message-extensions 1491 IMPLICIT SEQUENCE OF Extension OPTIONAL 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

-- mandatory when using store-and-Sorward communkations 
-- optional when using connection-oriented communications 

333 note [46] ILL-Slnng, 

335 1 
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336 Status-Query ::= [APPLICATION 181 SEQUENCE ( 
337 protocol-version-num [O] IMPLICIT INTEGER, 
338 transaction-id [ 11 IMPLICIT Transaclion-Id, 
339 service-date-tinie [2] IMPLICIT Service-Date-Time, 
340 requester-id [3 J IMPLICIT System-Id OPTIONAL, 
34 1 
342 
343 responder-id [4] IMPLICIT System-Id OPTIONAL, 
344 
345 
346 note [46] ILL-String OPTIONAL, 
347 status-query-extensions [49] IMPLICIT SEQUENCE OF Extension OPTIONAL 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

-- mandatory when using store-and-forward communications 
-- optional when using contiection-oriented communications 

348 1 

349 Status-Or-Error-Report ::= [APPLICATION 191 SEQUENCE ( 
350 protocol-version-num [O] IMPLICIT INTEGER, 
35 1 transaction-id ri] IMPLICIT Transactioti-Id, 
352 service-date-time [2] IMPLICIT Service-Date-Time, 
353 requester-id [3] IMPLICIT System-Id OPTIONAL, 
354 
355 
356 responder-id [4] IMPLICIT System-Id OPTIONAL, 
357 
358 
359 reason-no-report 
360 
361 -- not present otherwise 
362 status-report [44] IMPLICIT Status-Report OPTIONAL, 
363 error-report [45] IMPLICIT Error-Report OPTIONAL, 
364 note [46] ILL-String OPTIONAL, 
365 status-or-error-report-extensions [49] IMPLIClT SEQUENCE OF Extension OPTIONAL 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented commut~cations 

-- mandatory if no report is preseni; 
[43] IIviPLICIT Reason-No-Report OPTIONAL, 

366 1 

367 Expired ::= [APPLICATION 201 SEQUENCE ( 
368 protocol-version-num [O] IWLICIT INTEGER, 
369 wansaction-id [ 13 IMPLICIT Transaclion-Id, 
370 service-date-time [2] IMPLICIT Service-Date-Time, 
37 1 requester-id 131 IMPLICIT System-Id OPTIONAL, 
372 
373 
374 responder-id [4] IMPLICIT System-Id OPTIONAL, 
375 
376 
377 expired-extensions [49] IMPLICIT SEQUENCE OF Extension OPTIONAL 

-- mandatory when using store-and-forward communications 
-- optional when using connection-oriented communications 

"- mandatory when using store-and-fomard communications 
-- optional when using connection-oriented communications 

378 1 
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380 9.1.2 Types 
381 Account-Number ::= ILL-String 

382 Aiready-Forwarded ::= SEQUENCE { 
383 responder-id [O] IMPLICIT System-Id, 
384 responder-address [ 1 j IMPLICIT System-Address OPTIONAL 
385 I 
386 Aiready-Tried-List-- ::= SEQUENCE OF Systein-Id 

387 Amount ::= SEQUENCE { 
388 currency-code [O] IMPLICIT PrintableSifing (SIZE (3)) OPTIONAL, 
389 
390 monetary-value [ 11 IMPLICIT Amountstring (SIZE (1.. 10)) 
391 1 

-- vaiues defined in IS0 4217-1981 

392 Amountstring ::= PnntableString (FROM ("1" I "2"1"3" I "4" I "5" I "6" I "7" I "8" I 
393 

394 Client-Id ::= SEQUENCE { 
395 client-name [O] ILL-String OPTIONAL, 
3 96 client-status [ 11 ILL-String OPTIONAL,, 
397 client-identifier r2] ILL-String OPTIONAL 
398 1 

1 t g 1  I "O" I II II I 11*11 I 11, l l ) )  

399 Conditionai-Results ::= SEQUENCE ( 
400 conditions [O1 
40 1 
402 
403 
404 
405 
406 
407 
408 
409 
410 
41 1 
412 date-for-reply [il 
413 locations [21 
414 1 

IMPLICIT ENUMERATED { 
cost-exceeds-iimit ( 13), 
charges (14), 
prepayment-required (15), 
lacb-copyright-compliance (16)¶ 
library-use-only (22), 
no-Eproduction (23), 
cli~n~-sigtiature-rired (24), 
special-collections-supervision-required (25), 
other (27), 
responder-specific (28) 

j 9  

IMPLICIT ISO-Date OPTIONAL, 
IMPLICIT SEQUENCE OF Location-Info OPTIONAL 

415 Cost-Info-Type ::= SEQUENCE ( 
416 account-number [O] Accoiint-Number OPTIONAL, 
417 maximum-cost [ 1 3 IMPLICIT Amount OPTIONAL, 
4 18 reciprocal-agreement [2] IMPLICIT BOOLEAN DEFAULT FALSE, 
4 19 will-pay-fee [3] IMPLICIT BOOLEAN DEFAULT FALSE, 
420 payment-provided [4] IMPLICIT BOOLEAN DEFAULT FALSE 
42 1 1 
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I 

422 Current-State ::= ENUMERATED ( 
423 nOT-SUPPLIED (i), 
424 PENDING (2), 
425 iN-PROCESS (3), 
426 fORWARD (4), 
427 cON1)ITIONAL (S ) ,  

429 cANC!ELLED (7), 
430 SHIPPED (8), * 

43 1 rECEiVED (9), 
432 rENFiW-PENDING (lo), 
433 nOT-RECEIVED-OVERDUE (1 i), 
434 rENEW-OVERDUE (12), 
435 OVERDUE (13), 
436 rETüRNED (14), 

438 rECALL ( I6), 
439 IOST (17), 
440 UNKNOWN (18) 
44 1 1 

428 CANCELPENDING (6), 

437 CHECKED-IN (15), 

442 Date-Due ::= SEQUENCE ( 
443 date-due-field [O] IMPLICIT ISO-Date, 
444 renewable [ 13 IMPLICIT BOOLEAN DEFAULT TRUE 
445 I 

446 Delivery-Address ::= SEQUENCE ( 
447 postahaddress [O] IMPLICIT Postal-Address OPTIONAL, 
448 electronic-address [ 11 IMPLICIT System-Address OPTIONAL 
449 I 

450 Error-Report ::= SEQUENCE ( 
45 1 correlation-information IO] ILL-String, 
452 report-source [ 11 IMPLICIT Report-Source, 
453 user-error-report [2] User-Error-Report OPTIONAL, 
454 
455 provider-error-report [3] Provider-Error-Report OPTIONAL 
456 
457 1 

-- mandatory if report-source is "user"; not present otherwise 

-- mandatory if report-source is "provider"; not present otherwise 

458 Estimate-Results ::= SEQUENCE ( 
459 cost-estimate [O] ILL-String, 
460 locations [I] IMPLICIT SEQUENCE OF Location-Info OPTIONAL 
46 I 1 

462 Extension ::= SEQUENCE ( 
463 identifier [O] IMPLICIT INTEGER, 
464 critical [I  ] IMPLICIT BOOLEAN DEFAULT FALSE, 
465 item [2] ANY DEFINED BY identifier 
466 1 

467 General-Problem ::= ENUMERATED ( 
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468 
469 
470 
47 1 
472 
473 

474 History-Report ::= SEQUENCE { 
475 date-requested 
476 author 
477 title 
478 author-of-article 
479 title-of-article 
480 date-of-last-transition 
48 1 most-recent-service 
482 
483 
484 
485 
486 
487 
488 
489 
490 
49 1 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 date-of-most-recent-service 
505 initiator-of-most-recent-service 
506 shipped-service-type 
507 
508 
509 
5 10 transaction-results 
5 11 niost-recent-service-note 
512 

unrecognized-APDU (1), 
mistyped-APDU (2), 
badly-structured-APDU (3), 
protocol-version-not-supported (4), 
other (5) 
1 

[O] IMPLICIT ISO-Date OPTIONAL, 

[2] ILL-Suing OPTIONAL, 
[3] ILL-String OPTIONAL, 
[4] ILL-String OPTIONAL, 
[5] IMPLICIT ISO-Date OPTIONAL, 
[6] IMPLICIT ENUMERATED ( 

iLL-REQUEST (1), 
fORWARD (21), 

SHIPPED (3), 
iLL-ANSWER (4), 

CANCEL (6), 

rECEIVED (8), 
rECALL (9), 
rETURNED (lO), 

OVERDUE ( 12), 
rENEW (13), 
rENEW-ANSWER (14), 
lOST (19, 
W G E D  ( 16), 
mESSAGE (17), 

[ 11 ILL-Stri~ig OPTIONAL, 

fORWARD-NOTLFICATION (2), 

CONDITIONAL-REPLY (5 ) ,  

CANCEL-REPLY (7), 

CHECKED-IN (1 1), 

STATUS-QUERY (1 8), 
STATUS-OR-ERROR-REPORT (1 9), 
eXPIRED (20) 
1, 

[7] IMPLICIT ISO-Date, 
[8] IMPLICIT System-Id, 
[9] IMPLICIT Shipped-Service-Type OPTIONAL, 

-- Value must contain the most current information, e.g. if a 
-- requester has received a SHIPPED APDU and then invokes a 
-- RECEIVED.request, then the value from the RECEIVED.request is used 

[ 101 IMPLICIT Transaction-Results OPTIONAL, 
[ 113 ILL-String OPTIONAL 
1 

5 13 Hold-Placed-Results ::= SEQUENCE ( 
5 14 estimated-date-available [O] IMPLICIT ISO-Date, 
5 15 hold-placed-medium-type 11 ] IMPLICIT Medium-Type OPTIONAL, 
5 16 locations [2] IMPLICIT SEQUENCE OF Location-Info OPTIONAL 
517 1 
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518 ILL-APDU-’ILpe ::= ENUMERATED ( 
519 iLL-REQUEST (1 ), 

52 1 sHiPPED (3), 
522 iLL-ANSWER (4), 

524 CANCEL (6), 

526 rECEIVED (81, 
527 rECALL (9), 
528 rETüRNED (lO), 

530 OVERDUE (12), 
53 1 rENEW (13), 
532 rENEW-ANSWER (14), 
533 lOST ( 1 3 ,  
534 dAMAGED (16), 
535 mESSAGE (17), 

520 fORWARD-NOTIFICATION (2), 

523 CONDITIONAL-REPLY (5), 

525 CANCEL-REPLY (7), 

529 CHECKED-IN (1 I), 

536 STATUS-QUERY ( 18), 
537 STATUS-OR-ERROR-REPORT (19), 
538 eXPIRED (20) 
539 I 

IS0 10161-1:1993(E) 

540 ILL-Service-Type ::= ENUMERATED ( 

542 copy-non-returnable (2), 
543 locations (3), 
544 estimate (4), 
545 responder-specific (5 )  

54 1 loan (l), 

546 1 
547 ILL-String ::= CHOICE { 
548 Generalstring, 
549 
550 EDIFACTString 

-- may contain any IS0 registered G (graphic) and C (control) character set 

55 1 I 
552 Intermediary-Problem ::= ENUMERATED ( 
553 cannot-send-onward (1) 
554 I 
555 ISO-Date ::= Visiblestring 
556 
557 -- length = 8 
558 -- fmed 

-- conforms to IS0 8601 

559 -- YYYYMMDD 

560 ISO-Time ::= Visiblesuing 
561 
562 -- lengtti = 6, 
563 -- fixed 
564 -- Hl-IMMss 

-- conïornis to IS0 8601 
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565 -- local time of person or institution invoking service 

566 Item-Id ::= SEQUENCE ( 
567 item-type 
568 
569 
570 
571 
572 held-medium-type 
573 call-number 
574 author 
575 title 
576 sub-title 

578 place-of-publication 
579 publisher 
580 series-title-number 
581 volume-issue 
582 edition 
583 publication-date 
584 publication-date-of-component 
585 author-of-article 
586 title-of-article 
587 pagination 
588 national-bibliography-no 
589 iSBN 
590 
591 iSSN 
592 
593 system-no 
5 94 addi tional-no-letters 
595 verification-reference-source 
596 

577 sponsoring-body 

597 Location-Info ::= SEQUENCE ( 
598 iocdtion-id 
599 location-address 
600 location-note 
60 1 

[O] IMPLICIT ENUMERATED ( 
monograph (l), 
serial (2), 
ouier (3) 

} OPTIONAL, 
[ 11 IMPLICIT Medium-Qpe OPTIONAL, 
121 ILL-Suing OPTIONAL, 
[3] ILL-String OPTIONAL, 
[4] ILL-String OPTIONAL, 
[SI ILL-String OPTIONAL, 
[6] ILL-String OPTIONAL, 
[7J ILL-String OPTIONAL, 
[8] ILL-String OPTIONAL, 
[9] ILL-String OPTIONAL, 
[1O] ILL-String OPTIONAL, 

[ 121 ILL-String OPTIONAL, 
[ 131 ILL-String OPTIONAL, 
[I41 ILL-String OPTIONAL, 
[ 151 ILL-String OPTIONAL, 
1161 ILL-String OPTIONAL, 
(171 EXTERNAL OPTIONAL, 

[ 1 I] ILL-Striiig OPTIONAL, 

[ 181 ILL-String (SIZE ( 10)) OPTIONAL, 
-- must conform to IS0 2108-1978 

-- must conform 10 IS0 3297-1986 
[19] ILL-Suing (SIZE (8)) OPTIONAL, 

[20] EXTERNAL OPTIONAL, 
[21] ILL-String OPTIONAL, 
[22] ILL-String OPTIONAL 

[O] IMPLICIT System-Id, 
[l J IMPLICIT System-Address OPTIONAL, 
123 ILL-String OPTIONAL 
I 

602 Locations-Results ::= SEQUENCE ( 
603 reason-Iocs-provided [O] IMPLICIT Reason-Locs-Provided OPTIONAL, 
604 locations [ 11 IMPLICIT SEQUENCE OF Location-ItiFo 
605 1 

606 Medium-Type ::= ENUMERATED ( 
607 printed (I) ,  
608 microforni (3), 
609 film-or-video-recording (4), 
610 audio-recording (3, 
61 1 machine-readable (6), 

O 
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612 other (7) 
613 1 

614 Name-Of-Person-Or-Institution ::= CHOICE { 
6 15 name-of-person [O] ILL-Slring, 
616 name-of-institution [l] ILL-String 
617 1 

61 8 Person-Or-Institution-Symbol ::= CHOICE ( 
619 person-symbol [O] ILL-String, 
620 institu tion-symbol [I] ILL-String 
62 1 1 

623 Yes (I), 
624 no (2), 
625 according-to-responder-policy (3) 
626 I 

622 Place-On-Hold-Type ::= ENUMERATED ( 

627 Postal-Address ::= SEQUENCE { 
628 name-of-person-or-institution [O] Name-Of-Person-Or-Institution OPTIONAL, 
629 extended-postal-delivery-address [ 11 ILL-String OPTIONAL, 
630 street-and-number [2] ILL-String OPTIONAL, 

632 city [4] ILL-String OPTIONAL, 
633 region [5] ILL-String OPTIONAL, 
634 country [6] ILL-String OPTIONAL, 
635 postai-code [7] ILL-String OPTIONAL 

63 1 post-office-box [3] ILL-SWhg OPTIONAL, 

636 1 
637 Provider-Error-Report ::= CHOICE { 
638 general-problem [O] IMPLICIT Generai-Problem, 
639 transaction-id-problem [ 1 ] IMPLICIT Transaction-Id-Problem, 
640 state-transition-prohibited [2] IMPLICIT Slate-Transition-Prohibited 
64 1 I 

642 Reason-Loa-Provided ::= ENUMERATED ( 
643 in-use-on-loan (1), 
644 in-process (2), 
645 lost (3), 
646 non-circulating (4), 
647 not-owned (3, 
648 on-order (6), 
649 volume-issue-not-yet-avaiiable (7), 
650 at-bindery (8), 
65 1 lacking (9), 
652 nor-on-shelf (lo), 
653 on-reserve (1 I), 
654 poor-condition (12), 
655 cost-exceeds-limit (13), 
656 on-hold (1 9), 
657 oilier (27), 

69 
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658 
659 

responder-specific (28) 
I 

660 Reason-No-Report ::= ENUMERATED 1. 
66 1 
662 permanent (2) 
663 1 

temporary ( 1 ), 

664 Reason-Un6lled ::= ENUMERATED { 
665 in-use-on-loan (1), 
666 in-process (2), 
667 lost (3), 
668 non-circulating (4), 
669 not-owned (5 ) ,  
670 on-order (6), 
67 1 volume-issue-not-yet-available (7), 
672 at-bindery (8), 
673 lacking (9), 
674 not-on-shelf (lO), 
675 on-reserve (1 l), 
676 poor-conditioii (1 2), 
677 cost-exceeds-limit (13), 
678 charges (14), 
679 prepayment-required (1 5) ,  
680 lacks-copyright-coinpliance (16), 
68 1 not-found-as-cited (17), 
682 locations-not-found ( I8), 
683 on-hold ( 19), 
684 policy-problem (20), 
685 mandatory-messaging-not-supported (211, 
686 other (27), 
687 responder-specific (28) 
688 1 

689 Report-Source ::= ENUMERATED { 
690 user (I), 
691 provider (2) 
692 I 
693 Requester-Optional-Messages-Type ::= SEQUENCE { 
694 can-send-RECEIVED [O] IMPLICIT BOOLEAN, 
695 can-send-RETURNED [ 11 IMPLICIT BOOLEAN, 
696 requester-SHIPPED [2] IMPLICIT ENUMERATED { 
697 requires (l), 
698 desires (2), 
699 neither (3) 
700 1 7  

701 requester-CHECKED-IN [2] IMPLICIT ENUMERATED { 
702 requires (1 1, 
703 desires (2), 
704 neither (3) 
705 1 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 10

16
1-1

:19
93

https://standardsiso.com/api/?name=152cd8743a1d2655a563e8b30c887117


I S 0  10161-1:1993(E) 

706 1 
707 Responder-Optionid-Messages-Type : := SEQUENCE ( 
708 can-setid-SHIPPED [O] IMPLICIT BOOLEAN, 
709 can-send-CHECKED-IN [ 1) IMPLICIT BOOLEAN, 
7 1 O responder-RECEIVED 12 J IMPLICIT ENUMERATED { 
71 1 requires (1), 
712 desires (2), 
713 neither (3) 
714 1 9  

7 15 responder-RETURNED [3 J IMPLICIT ENUMERATED { 
716 requires (1), 
717 desires (2), 
718 neither (3) 
719 1 
720 1 

721 Retry-Results ::= SEQUENCE ( 
722 reason-not-available 
723 
724 
725 
726 
727 
728 
729 
730 
73 1 
732 
733 
734 
735 
736 
737 retry-date 
738 locations 
739 

740 Search-Type ::= SEQUENCE ( 
741 level-of-service 
742 need-before-date 
743 expiry-flag 
744 
74s 
746 
747 
748 
749 
750 expiry-date 
75 1 
752 
753 

[O] IMPLICIT ENUMERATED { 
in-use-on-loan (l), 
in-process (2), 
on-order (6), 
voluiiie-issue-not-yel-available (7), 
at-bindery (8), 
cost-exceeds-limit (13), 
charges (14), 
prepayment-required (15), 
lacks-copyilght-compliance (1 6), 
not-found-as-cited (17), 
on-hold ( 1 !I), 
other (27), 
res ponder-specific (28) 

) OPTIONAL, 
[I] IMPLIClT ISO-Date OPTTONAL, 
[2] IIviPLICIT SEQUENCE OF Location-Info OPTIONAL 
1 

[O] IU-String (SIZE (1)) OPTIONAL, 
[ 11 IIvïPLICIT ISO-Date OPTIONAL, 
[2] IMPLICIT ENUMERATED { 

need-Before-Date (1), 
other-Date (2),  
no-Expiry (3) 

) DEFAULT 1, 
-- value of "need-Before-Date" indicates that need-before-date also 
-- specifies tr:insactiori expiry date 

[3] IMPLICIT ISO-Ditte OPTIONAL 
-- alternative expiry date can be used only when expiry-flag 
-- is sel to "Other-Date" 

I 
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754 Security-Problem ::= LL-String 

755 Send-To-List-'Ilpe ::= SEQUENCE OF SEQUENCE { 
756 system-id 101 IMPLICrr System-Id, 
757 account-number [I] Account-Number OPTIONAL, 
758 system-address [2J IMPLïCIT Systetn-Address OPTIONAL 
759 I 

760 Service-Date-Time ::= SEQUENCE { 
761 date-time-of-dis-service [O1 
762 
763 
764 
765 
766 
767 date-time-of-original-service [Il 
768 
769 
770 
77 1 1 

IMPLICIT SEQUENCE { 
date [OJ IMPLICIT ISO-Date, 
lime [Il IMPLICIT ISO-Time OPTIONAL 
-- inandatory for 2nd and subsequent services invoked for a given 
-- ILL-transaction on the saine day 

1, 
IMPLICIT SEQUENCE { 

date [O1 IMPLICIT ISO-Date, 
time [il IMPLICIT ISO-Time OPTIONAL 

] OPTIONAL 

772 Shipped-Service-Type : := ILL-Service-Type (loan I copy-non-returnable) 
773 -- subtype of ILL-Service-Type 

774 State-Tmnsition-Prohibited ::= SEQUENCE ( 
775 *DU-type [O] IMFUCIT ILL-APDU-ripe, 
776 current-state [I] IMPLICIT Current-State 
777 I 

778 Status-Report ::= SEQUENCE ( 
779 user-status-report [O] IMPLICIT History-Report, 
780 provider-status-report [ 13 IMPLICIT Current-State 
781 I 

782 Supplemental-Item-Description ::= SEQUENCE OF EXTERNAL 
783 
784 -- outside this standard 

-- the syntax of supplementary item description information is defined 

785 Supply-Details ::= SEQUENCE { 
786 date-shipped [O1 
787 date-due [ I  J 
788 chargeable-units 121 
789 cost [31 
790 shipped-conditions [41 
791 
792 
793 
794 
795 
796 

798 insured-for [61 
797 shipped-via PI 

IMPLICIT ISO-Date OPTIONAL, 
IMPLICIT Date-Due OPTIONAL, 
IMPLICIT INTEGER (L.9999) OPTIONAL, 
IMPLICIT Amount OPTIONAL, 
IMPLICIT ENUMERATED ( 

library-use-only (22), 
no-reproduction (23), 
client-signature-required (24), 
specid-collections-supervision-required (25), 
odier (27) 

] OPTIONAL, 
Transportation-Mode OPTIONAL, 
IMPLICIT Amount OPTIONAL, 
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799 retum-insurance-required [7] IMPLICIT Amount OPTIONAL, 
800 no-of-units-per-medium [81 IMPLICIT SEQUENCE OF Units-Per-Medium-m OPTIONAL 
80 1 1 

802 Supply-Medium-Info-Type ::= SEQUENCE { 
803 supply-medium-type [O] IMPLICIT Supply-Medium-Type, 
804 mediurn-characteristics [I] ILL-String OPTIONAL 
805 I 

806 Supply-Medium-Type ::= ENUMERATED { 
807 printed (i), 

809 microform (31, 
810 film-or-video-recording (4). 
821 audio-recording (3, 
812 machiiie-readable (6), 
813 other (7) 

808 photocopY (21, 

814 I 
815 System-Address ::= SEQUENCE { 
8 16 telecom-service-identifier [O] ILL-String OPTIONAL, 
8 17 telecom-service-address [ 11 ILL-String OPTIONAL 
818 I 

819 System-Id ::= SEQUENCE { 
820 
821 person-or-institution-symbol [O] Person-Or-Institu tion-Sym bol OPTIONAL, 
822 name-of-person-or-institution [ 11 Name-Of-Person-Or-Institution OPTIONAL 

-- at least one of the foliowing must be present 

823 1 
824 Third-Party-Info-Type ::= SEQUENCE { 
825 permission-to-forward [O] IMPLICIT BOOLEAN DEFAULT FALSE, 
826 permission-to-chain [ 11 IMPLICIT BOOLEAN DEFAULT FALSE, 
827 permission-to-partition [2] IMPLICIT BOOLEAN DEFAULT FALSE, 
828 permission-to-change-send-to-list [3] IMPLICIT BOOLEAN DEFAULT FALSE, 
829 initiai-requester-address [4] IMPLICIT System-Address OPTIONAL, 
830 
83 1 
832 -- optional otherwise 
833 preference [5 ]  IMPLICIT ENUMERATED { 
834 ordered (l), 
835 unordered (2) 
836 ] DEFAULT 2, 
837 send-to-list [6] IMPLICIT Send-To-List-Type OPTIONAL, 
83 8 already -tried-list [7] IMPLICIT Aiready-Tried-List-Type OPTIONAL 
839 
840 
84 1 
842 -- optional otherwise 
843 I 

-- mandatory when initiating a FORWARD service or an 
-- ILL-REQUEST service for a partitioned ILL sub-transaction; 

-- mündatory when initiating a FORWARD service, or 
-- when initiating'an ILL-REQUEST service for an ILL sub-transaction 
-- if the received ILL-REQUEST included an "already-tried-list"; 

73 
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844 Transaction-Id ::= SEQUENCE ( 
845 initiai-requester-id [O] IMPLICIT System-Id OPTIONAL, 
846 -- mandatory €or sub-transactions; 
847 
848 
849 transaction-groupqualifier [ 11 ILL-String, 
850 transhn-qualifier [2] ILL-Striag, 
85 1 sub-tramactionqualifier [3] ILL-String OPTIONAL 
852 --mandatory for sub-transactions 
853 1 

-- not called "requester-id' to distinguish id of initiai-requester 
-- from id of requester of sub-transaction if there is one 

854 Transaction-Id-Problem ::= ENUMERATED ( 
855 duplicate-transaction-id (l), 
856 invaiid-transactiori-id (2), 
857 unknown-transaction-id (3) 
85 8 1 

859 Transaction-Results ::= ENUMERATED ( 
860 conditional (1), 
861 retry (2), 
862 unfiiled (3), 
863 locations-provided (4), 
864 wiii-supply (5), 
865 hold-placed (6), 
866 estimate (7) 
857 1 

3623 ksaction-Type ::= ENUMERATED ( 
869 simple (l), 
870 chained (2), 
871 partitioned (3) 
872 1 

873 Transportation-Mode ::= ILL-String 

dble-To-Perform ::= ENUMERATED { 
875 not-available (1), 
876 resource-limitation (2), 
877 other (3) 
878 1 

879 Urnled-Results ::= SEQUENCE ( 
880 reason-unfilled [O] IMPLICIT Reason-Unfilied, 
881 lmations [ 11 IMPLICIT SEQUENCE OF Location-Info OPTIONAL 
882 1 

883 UniEs-Per-Medium-Type ::= SEQUENCE ( 
884 medium [O] Supply -Medium-Type , 
885 .nmo€-units [l] INTEGER (1..9999) 
886 1 

887 Usar-Enor-Report ::= CHOICE ( 
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Already-Fonvarded . . . . . . . . . . defined in line: 382 
referenced froin line: 888 ([O] IMPLICIT) 

I S 0  10161-1:1993(E) 

888 already-forwarded [O] IMPLICIT Already-Forwarded, 
889 intermediary-problem [ 13 IMPLICIT Intermediary-Problem, 
890 security-problem [2] Security-Problem, 
89 1 unable-to-perform [3] IMPLICIT Unable-To-Perform 
892 1 

893 Will-Supply-Results ::= SEQUENCE ( 
894 reason-will-supply [O] ENUMERATED( 
895 in-use-on-loan (l), 
896 in-process (2), 
897 on-order (6), 
898 at-bindery (8), 
899 on-hold (19), 
900 being-processed-for-supply (26), 
901 other (27), 
902 responder-specific (28) 

904 supply-date [ 1 J ISO-Date OPTIONAL, 
905 return-to-address [2] Postal-Address OPTIONAL, 
906 locations [3] IMPLICIT SEQUENCE OF Location-Info OPTIONAL 

903 1 9  

907 1 

915 END 

9.1.3 Cross Reference of Types Defined/Referenced in Module ISO-10161-ILL-1 

Account-Number . . . . . . . . . . . . defined in line: 381 
referenced from line: 416 ([O]) 

line: 757 ([1 1) 

Already-Tried-List-Type . . . . . . . defined in line: 386 
referenced froin line: 147 ([34] IMPLICIT) 

line: 838 ([7] IMPLICIT) 

Amount. . . . . . . . . . . . . . . . defined in line: 387 
referenced from line: 236 ([391 IMPLICIT) 

line: 417 ([il IMPLIClT) 
line: 789 (L3] IMPLICIT) 
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line: 798 ([6] IMPLICIT) 
line: 799 ([7] IMPLICIT) 

Amountstring . . . . . . . . . . . . .  defined in line: 392 
referenced from line: 390 ([ 13 IMPLICIT) 

ANY . . . . . . . . . . . . . . .  referenced from line: 465 ([2]) 

BOOLEAN . . . . . . . . . . . . .  referenced from line: 68 ([21] IMPLICIT) 
line: 69 ([22] IMPLICIT) 
line: 162 (1351 IMPLICIT) 
line: 189 ([35] IMPLICIT) 
line: 292 (1351 IMPLICIT) 
line: 418 (121 IMPLICIT) 
line: 419 ([3J IMPLICIT) 
line: 420 (141 IMPLICIT) 
line: 444 ([l J IMPLICIT) 
line: 464 ([ 11 IMPLICIT) 
line: 694 ([OJ IMPLICIT) 
line: 695 ([1 J LMPLICIT) 
line: 708 ([O] IMPLICIT) 
line: 709 ([ 1 ] IMPLICIT) 
line: 825 ([O] IMPLICIT) 
line: 826 (Li] IMPLICIT) 
line: 827 (121 IMPLICIT) 
hie: 828 ([3] IMPLiCIT) 

Cancel . . . . . . . . . . . . . . . .  defined in line: 166 
referenced from line: 11 

Cancel-Reply . . . . . . . . . . . . .  defined hi line: 178 
referenced from line: 12 

Checked-In . . . . . . . . . . . . . .  defined in line: 240 
referenced from line: 16 

CHOICE . . . . . . . . . . . . . .  referenced from line: 5 
line: 122 ([32]) 
line: 547 
line: 614 
line: 618 
line: 637 
line: 887 
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Client-Id . . . . . . . . . . . . . . defined in line: 394 
referenced from line: 57 ([ 151 IMPLICIT) 

line: 101 ([is] IMPLICIT) 

Conditional-Reply . . . . . . . . . . defined in line: 153 
referenced from line: 10 

Conditional-Results . . . . , . . . . defined in line: 399 
referenced from line: 123 ([il) 

Cost-Info-Type . . . . . . . . . . . . defined in line: 415 
referenced from line: 60 ([ 181 IMPLICIT) 

Current-State . . . . . . . . . . . . defined in line: 422 
referenced from line: 776 ([I] IMPLICIT) 

line: 780 ([l] IMPLICIT) 

Damaged . . . . . . . . . . . . . . . defined in line: 310 
referenced from line: 2 1 

Date-Due . . . . . . . . . . . . . . . defined in line: 442 
referenced from line: 264 ([4 13 IMPLICIT) 

line: 293 ([41] IMPLICIT) 
line: 787 ([I] IMPLICIT) 

Delivery-Address . . . . . . . . . . . defined in line: 446 
referenced from line: 44 (161 IMPLICIT) 

line: 46 ([8] IMPLICIT) 

EDIFACTString . . . . . . . . . . . . defined in line: 908 
referenced from line: 547 

ENUMERATED . . . . . . . . . . . . referenced from line: 400 ([O] IMPLICIT) 
line: 422 
line: 467 
line: 481 ([6] IMPLICIT) 
line: 518 
line: 540 
line: 552 
line: 567 ([O] IMPLICIT) 
line: 606 
line: 622 
line: 642 
line: 660 

77 
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~ 

Error-Report . . . . . . . . . . . . . defined in line: 450 
referenced from line: 363 ([45 J IMPLICIT) 

line: 664 
line: 689 
line: 696 (€21 IMPLICIT) 
line: 701 ([2] IMPLICIT) 
line: 710 ([2] IMPLICIT) 
line: 7 15 ([3] IMPLICIT) 
line: 722 ([O] IMPLICIT) 
line: 743 ([2] IMPLICIT) 
line: 790 ([4] IMPLICIT) 
line: 806 
line: 833 ( [ 5 ]  IMPLICIT) 
line: 854 
line: 859 
line: 868 
line: 874 
line: 894 ([O]) 

Estimate-Results . . . . . . . . . . . defined in line: 458 
referenced froin line: 135 ([7]) 

Expired . . . . . . . . . . . . . . . defined in line: 367 
referenced from line: 25 

Extension . . . . . . . . . . . . . . defined in line: 462 
referenced from line: 72 

line: 86 
line: 109 
line: 150 
line: 164 
line: 177 
line: 191 
line: 208 
line: 221 
line: 238 
line: 252 
line: 266 
line: 280 
line: 295 
line: 308 
line: 321 
line: 334 

78 
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Forward-Notification . . . . . . . . .  defined in line: 74 
referenced from line: 7 

General-Problem . . . . . . . . . . .  defined in line: 467 
referenced from line: 638 ([O] IMPLICIT) 

Generalstring . . . . . . . . . .  referenced from line: 548 

History-Report . . . . . . . . . . . .  defined hi line: 474 
referenced from line: 779 ( [ O ]  IMPLICIT) 

Hold-Placed-Results . . . . . . . . .  defined in line: 5 13 
referenced from line: 133 ([6]) 

ILL-Answer . . . . . . . . . . . . . .  defined in line: 11 1 
referenced from line: 9 

ILL-APDU . . . . . . . . . . . . . . .  defined in line: 5 
never referenced 

ILL-APDU-Type . . . . . . . . . . . .  defined in line: 5 18 
referenced from line: 775 ([O] IMPLICIT) 

ILL-Request . . . . . . . . . . . . .  defined in line: 33 
referenced from line: 6 

ILL-Service-Type . . . . . . . . . . .  defined in line: 540 
referenced froin line: 47 

line: 772 

IS0  10161-1:1993(E) 

line: 347 
line: 365 
line: 377 

EXTERNAL . . . . . . . . . . . . .  referenced from line: 49 ([lo]) 
line: 142 ([33]) 
line: 588 ([17]) 
line: 593 ([20]) 
line: 782 

ILL-String . . . . . . . . . . . . . .  defined in line: 547 
referenced from line: 6 1 ([ 191) 

line: 70 ([46]) 
line: 71 ([47]) 

79 
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line: 85 ([48]) 
line: 108 ([46]) 
line: 149 ([461) 
line: 163 ([46]) 
line: 176 ([46]) 
line: 190 ([46]) 
line: 207 ([46]) 
line: 220 ([46]) 
line: 237 ([46] ) 
line: 251 ([46]) 
line: 265 (1461) 
line: 279 ([46]) 
line: 294 ([46]) 
lhe: 307 ([46]) 
line: 320 (1461) 
line: 333 ([46]) 
line: 346 ([46]) 
line: 364 ([46]) 
line: 381 
line: 395 ([O]) 
line: 396 ([I]) 
line: 397 ([2J) 
line: 451 ([O]) 
line: 459 ([Ol) 
line: 476 ([I]) 
line: 477 (L23) 
line: 478 ([3]) 
line: 479 ([41) 
line: 511 (1131) 
line: 573 ([2]) 
line: 574 ([3]) 
line: 575 ([43) 
line: 576 ([SI) 
line: 577 ([SI) 
line: 578 ([7]) 
line: 579 (181) 
line: 580 ([9]) 
line: 581 ([lO]) 
line: 582 ([il]) 
line: 583 ([12]) 
line: 584 ([13]) 
line: 585 ([14]) 
line: 586 ([ls]) 
line: 587 (Li 61) 
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INTEGER.. . 

line: 589 ([ 181) 
line: 591 ([lu]) 
line: 594 ([21]) 
line: 595 ([22]) 
line: 600 ([2]) 
line: 615 ([O]) 
line: 616 ([Il) 
line: 619 ([O]) 
line: 620 ([il) 
h e :  629 ([ 1 J)  
line: 630 ([2]) 
line: 631 ([3]) 
line: 632 ([4]) 
line: 633 ( [ 5 ] )  
line: 634 ([6]) 
line: 635 ([7]) 
line: 741 ([O]) 
line: 754 
line: 804 ([il) 
line: 8 16 ([O]) 
line: 817 ([il) 
line: 849 ([l]) 
line: 850 ([2]) 
line: 851 ([3]) 
line: 873 

. . . . . . . . . . referenced from line: 34 ([O] IMPLICIT) 
line: 75 ([O] IMPLICIT) 
line: 89 ([O] IMPLICIT) 
line: 112 ( [ O ]  IMPLICIT) 
line: 153 ([O] IMPLICIT) 1 

line: 167 ([O] IMPLICIT) 
line: 180 ([O] IMPLICIT) 
line: 194 ([O] IMPLICIT) 
line: 21 1 ([O] IMPLICIT) 
line: 224 ([O] IMPLICIT) 
line: 241 ([O] IMPLICIT) 
line: 255 ([O] IMPLICIT) 
line: 269 ([O] IMPLICIT) 
line: 283 ([O] IMPLICIT) 
line: 298 ([O] IMPLICIT) 
line: 31 1 ([O] IMPLICIT) 
line: 324 ([O] IMPLICIT) 

' line: 337 ([O] IMPLICIT) 
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line: 350 ([O] IMPLICIT) 
line: 368 ([O] IMPLICIT) 
line: 463 ([O] IMPLICIT) 
line: 788 ([2] IMPLICIT) 
line: 885 ([l]) 

Intermediary-Problem . . . . . . . . .  defined in line: 552 
referenced from line: 889 ([ 1 J IMPLICIT) 

ISO-Date . . . . . . . . . . . . . . .  defined in line: 555 
referenced from line: 205 (/36] IMPLICIT) 

line: 234 ([37] IMPLICIT) 
line: 250 ([401 IMPLICIT) 
line: 278 ([42] IMPLICIT) 
line: 412 ([il IMPLICIT) 
line: 443 ([O] IMPLICIT) 
line: 475 ([O] IMPLICIT) 
line: 480 ([5] IMPLICIT) 
line: 504 ([7] IMPLICIT) 
line: 5 14 ([O] IMPLICIT) 
line: 737 ([il IMPLICIT) 
line: 742 ([ 13 IMPLICIT) 
line: 750 ([3] IMPLICIT) 
line: 762 ([O] IMPLICIT) 
line: 768 ([O] IMPLICIT) 
line: 786 ([O] IMPLICIT) 
line: 904 ([ 11) 

ISO-Time . . . . . . . . . . . . . . .  defined in line: 560 
referenced from line: 763 ([ 11 IMPLICIT) 

line: 769 ([ 11 IMPLICIT) 

Item-Id . . . . . . . . . . . . . . .  defined in line: 566 
referenced from line: 58 ([16] IMPLICIT) 

Location-Info . . . . . . . . . . . .  defined in line: 597 
referenced from line: 4 13 

line: 460 
line: 516 
line: 604 
line: 738 
line: 881 
line: 906 
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Locations-Results . . . . . . . . . .  defined in line: 602 
referenced from line: 129 ([4]) 

Lost . . . . . . . . . . . . . . . . .  defined in line: 297 
referenced from line: 20 

Medium-Type . . . . . . . . . . . . .  defined in line: 606 
referenced from line: 5 15 ([ 11 IMPLICIT) 

line: 572 ([I] IMPLICIT) 

Message . . . . . . . . . . . . . . .  defined hi line: 323 
referenced from line: 22 

Name-Of-Person-Or-Institution . . . .  defined in line: 614 
referenced from line: 628 ([O]) 

line: 822 ([ 11) 

Overdue . . . . . . . . . . . . . . .  defined in line: 254 
referenced from line: 17 

Person-Or-Institution-Symbol . . . . .  defined in line: 618 
referenced from line: 82 1 ([O]) 

Place-On-Hold-Type . . . . . . . . . .  defined in line: 622 
referenced from line: 56 ([ 141 IMPLICIT) 

Postal-Address . . . . . . . . . . . .  defined in line: 627 
referenced from line: 107 ([30] IMPLICIT) 

line: 447 ([O] IMPLICIT) 
line: 905 ([2]) 

Printablestring . . . . . . . . .  referenced from line: 388 ([O] IMPLICIT) 
line: 392 

Provider-Error-Report . . . . . . . .  defined in line: 637 
referenced from line: 455 ([3]) 

Reason-Locs-Provided . . . . . . . . .  defined in line: 642 
referenced from line: 603 ( [ O ]  IMPLICIT) 

Reason-No-Report . . . . . . . . . . .  defined in line: 660 
referenced from line: 359 ([43] IMPLICIT) 

Reason-Unfilled . . . . . . . . . . .  defined in line: 664 
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referenced from line: 880 ([O] IMPLICIT) 

Recall . . . . . . . . . . . . . . . .  defined in line: 21 O 
referenced from line: 14 

Received . . . . . . . . . . . . . . .  defined in line: 193 
referenced from line: 13 

Renew . . . . . . . . . . . . . . . .  defined in line: 268 
referenced from line: 18 

Renew-Answer . . . . . . . . . . . . .  defined in line: 282 
referenced from line: 19 

Report-Source . . . . . . . . . . . .  defined in line: 689 
referenced from line: 452 ([ 11 IMPLICIT) 

Requester-Optional-Messages-Type . . .  defined in line: 693 
referenced from line: 5 1 ([ 1 11 IMPLICIT) 

Responder-Optional-Messages-Type . . .  defined in line: 707 
referenced from line: 105 ([28] IMPLICIT) 

line: 148 ([28] IMPLICIT) 

Retry-Results . . . . . . . . . . . .  defined in line: 721 
referenced from line: 125 ([2]) 

Returned . . . . . . . . . . . . . . .  defined in line: 223 
referenced from line: 15 

Search-Type . . . . . . . . . . . . .  defined in line: 740 
referenced from line: 52 ([12] IMPLICIT) 

Security-Problem . . . . . . . . . . .  defined in line: 754 
referenced from line: 890 ([2]) 

Send-To-List-Type . . . . . . . . . .  defined in line: 755 
referenced from line: 146 (E231 IMPLICIT) 

line: 837 ( [6]  IMPLICIT) 

SEQUENCE OF . . . . . . . . . . .  referenced from line: 47 ([9] IMPLICIT) 
line: 53 ( [ I  31 IMPLICIT) 
line: 72 ([49] IMPLICIT) 
line: 86 ([49] IMPLICIT) 
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line: 109 ([49] IMPLICIT) 
line: 150 ([49] IMPLICIT) 
line: 164 (1491 IMPLICIT) 
line: 177 ([49] IMPLICIT) 
line: 191 ([49] IMPLICIT) 
line: 208 ([49] IMPLICIT) 
line: 221 ([49] IMPLICIT) 
line: 238 ([49] IMPLICIT) 
line: 252 (I491 IMPLICIT) 
line: 266 ([49] IMPLICIT) 
line: 280 ([49] IMPLICIT) 
line: 295 ([49] IMPLICIT) 
line: 308 ([49] IMPLICIT) 
line: 321 ([49] IMPLICIT) 
line: 334 ([49] IMPLICIT) 
line: 347 ([49] IMPLICIT) 
line: 365 ([49] IMPLICIT) 
line: 377 ([49] IMPLICIT) 
line: 386 
line: 413 ([2] IMPLICIT) 
line: 460 ([ 11 IMPLICIT) 
line: 5 16 ([2] IMPLICIT) 
line: 604 ([ 1 J IMPLICIT) 
line: 738 ([2] IMPLICIT) 
line: 755 
line: 782 
line: 800 ([8] IMPLICIT) 
line: 881 (11 J IMPLICIT) 
line: 906 ([3] IMPLICIT) 

SEQUENCE . . . . . . . . . . . . . referenced froin line: 33 ([APPLICATIONI]) 
line: 74 ([APPLICATION 21) 
line: 88 ([APPLICATION 31) 
line: 1 1 1 ([APPLICATION 41) 
line: 152 ([APPLICATION 51) 
line: 166 ([APPLICATION G]) 
line: 179 ([APPLICATION 7 I) 
line: 193 ([APPLICATION 81) 
line: 210 ([APPLICATION 91) 
line: 223 ([APPLICATION 101) 
line: 240 ([APPLICATION 1 I]) 
line: 254 ([APPLICATION 121) 
line: 268 ([APPLICATION 13 3) 
line: 282 ([APPLICATION 14)) 
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line: 297 ([APPLICATION 151) 
line: 310 ([APPLICATION 161) 
line: 323 ([APPLICATION 171) 
line: 336 ([APPLICATION 181) 
line: 349 ([APPLICATION 191) 
line: 367 ([APPLICATION 201) 
line: 382 
line: 387 
line: 394 
line: 399 
line: 415 
line: 442 
line: 446 
line: 450 
line: 458 
line: 462 
line: 474 
line: 513 
line: 566 
line: 597 
line: 602 
line: 627 
line: 693 
line: 707 
line: 721 
line: 740 
line: 755 
line: 760 
line: 761 ([O] IMPLICIT) 
line: 767 ([ 11 IMPLICIT) 
line: 774 
line: 778 
line: 785 
line: 802 
line: 8 15 
line: 8 19 
line: 824 
line: 844 
line: 879 
line: 853 
line: 893 

Service-Date-Time . . . . . . . . . . defined in line: 760 
referenced from line: 36 ([2] IMPLICIT) 
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line: 77 ([2] IMPLICIT) 
line: 91 ([2] IMPLICIT) 
line: 1 14 (1.21 IMPLICIT) 
line: 155 (121 IMPLICIT) 
line: 169 (121 IMPLICIT) 
line: 182 ([2] IMPLICIT) 
line: 196 ([2] IMPLICIT) 
line: 213 ([2] IMPLICIT) 
line: 226 ([2] IMPLICIT) 
line: 243 ([2] IMPLICIT) 
line: 257 ([2] IMPLICIT) 
line: 271 ([21 IMPLICIT) 
line: 285 ([2] IMPLICIT) 
line: 300 (121 IMPLICIT) 
line: 3 13 ([2] IMPLICIT) 
line: 326 ([2] IMPLICIT) 
line: 339 ([2] IMPLICIT) 
line: 352 ([2] IMPLICIT) 
line: 370 ([2] IMPLICIT) 

Shipped . . . . . . . . . . . . . . .  defined in line: 88 
referenced from line: 8 

Shipped-Service-Type . . . . . . . . .  defined in line: 772 
referenced from line: 104 ([27] IMPLICIT) 

line: 206 ([27] IMPLICIT) 
line: 506 ([9] IMPLICIT) 

State-Transitioii-Prohibited . . , . . defined iii line: 774 
referenced froin line: 640 ([2] IMPLICIT) 

Status-Or-Error-Report . . . . . . . .  defined in line: 349 
referenced froin line: 24 

Status-Query . . . . . . . . . . . . .  defined in line: 336 
referenced from line: 23 

Status-Report . . . . . . . . . . . .  defined in line: 778 
referenced from line: 362 ([44] IMPLICIT) 

Supplemental-Item-Description . . . .  defined in line: 782 
referenced from line: 59 ([ 171 IMPLICIT) 

line: 103 ([ L7] IMPLICIT) 
line: 145 (1171 IMPLICIT) 

I S 0  10161-1:1993(E) 
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line: 204 ([ 171 IMPLICIT) 
line: 233 ([17] IMPLICIT) 

Supply-Details . . . . . . . . . . . .  defined in line: 785 
referenced from line: 106 ([29] IMPLICIT.) 

Supply-Medium-Info-Type . . . . . . .  defined in line: 802 
referenced from line: 53 

Supply-Medium-Type . . . . . . . . . .  defined in line: 806 
referenced from line: 803 ([O] IMPLICIT) 

line: 884 ([O]) 

System-Address . . . . . . . . . . . .  defined in line: 8 15 
referenced froin line: 83 ([24] IMPLICIT) 

line: 98 ([24] IMPLICIT) 
line: 384 ([ 1 j IMPLICIT) 
line: 448 ([ 1 ] IMPLICIT) 
line: 599 ([ 3 ] IMPLICIT) 
line: 758 ([2]) 
line: 829 ([4] IMPLICIT) 

System-Id . . . . . . . . . . . . . .  defined in line: 8 19 
referenced froin line: 37 ([3] IMPLICIT) 

line: 40 ([4] IMPLICIT) 
line: 78 ([3] IMPLICIT) 
line: 8 1 ([4] IMPLICIT) 
line: 84 ([25] IMPLICIT) 
line: 92 ([3] IMPLICIT) 
line: 95 ([4] IMPLICIT) 
line: 99 ([25] IMPLICIT) 
line: 100 ([261 IMPLICIT) 
line: 115 ([3] IMPLICIT) 
line: 1 18 ([4] IMPLICIT) 
line: 156 ([3] IMPLICIT) 
line: 159 ([4] IMPLICIT) 
line: 170 ([3] IMPLICIT) 
line: 173 ([4] IMPLICIT) 
line: 183 ([3] IMPLICIT) 
line: 186 ([4] IMPLICIT) 
line: 197 (131 IMPLICIT) 
line: 200 ([4] IMPLICIT) 
line: 203 ([26] IMPLICIT) 
line: 214 ([3] IMPLICIT) 
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line: 2 17 ([4] IMPLICIT) 
line: 227 ([3] IMPLICIT) 
line: 230 ([4] IMPLICIT) 
line: 244 ([3] IMPLICIT) 
line: 247 ([4] IMPLICIT) 
line: 254 ([3 J IMPLICIT) 
line: 261 ([4] IMPLICIT) 
line: 272 ([3] IMPLICIT) 
line: 275 ([4] IMPLICIT) 
line: 28U ([3] IMPLICIT) 
line: 289 ([4] IMPLICIT) 
line: 301 ([3] IMPLICIT) 
line: 304 ([4] IMPLICIT) 
line: 314 ([3] IMPLICIT) 
line: 3 17 ([41 IMPLICIT) 
line: 327 ([3] IMPLICIT) 
line: 330 ([4] IMPLICIT) 
line: 340 ([3] IMPLICIT) 
line: 343 ([4] IMPLICIT) 
line: 353 (131 IMPLICIT) 
line: 356 ([4] IMPLICIT) 
line: 37 1 ([3] IMPLICIT) 
line: 374 ([4] IMPLICIT) 
line: 383 ([O] IMPLICIT) 
h e :  386 
line: 505 ([SI IMPLICIT) 
line: 598 ([O] IMPLICIT) 
line: 756 ([O] IMPLICIT) 
line: 845 ([O] IMPLICIT) 

Third-Party-Info-Type . . . . . . . . defined in line: 824 
referenced from line: 62 ([20] IMPLICIT) 

Transaction-Id . . . . . . . . . . . . defined in line: 844 
referenced from line: 35 ([I] IMPLICIT) 

line: 76 ([I] IMPLICIT) 
line: 90 ([ 11 IMPLICIT) 
line: 1 13 ([I] IMPLICIT) 
line: 154 ([I 
line: 168 ([i 
line: 181 ([i 
line: 195 ([l 
line: 212 ([l 
line: 225 ([I 

IMPLICIT) 
IMPLICIT) 
IMPLICIT) 
IMPLICIT) 
IMPLICIT) 
IMPLICIT) 

IS0 10161-1: 1993(E) 
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line: 242 ([ 11 IMPLICIT) 
line: 256 ([ 11 IMPLICIT) 
line: 270 ([ 11 IMPLICIT) 
line: 284 ([ 11 IMPLICIT) 
line: 299 ([ 13 IMPLICIT) 
line: 3 12 ([ 11 IMPLICIT) 
line: 325 ([il IMPLICIT) 
line: 338 (Li] IMPLICIT) 
line: 351 ([l] IMPLICIT) 
line: 369 ([ 13 IMPLICIT) 

Transaction-Id-Problem . . . . . . . .  defined in line: 854 
referenced from line: 639 (111 IMPLICIT) 

Transaction-Results . . . . . . . . .  defined in line: 859 
referenced from line: 1 21 ([3 11 IMPLICIT) 

line: 5 1 O ([ 1 O] IMPLICIT) 

Transaction-Type . . . . . . . . . . .  defined in line: 868 
referenced from line: 50 ([5] IMPLICIT) 

line: 102 ([5] IMPLICIT) 

Transportation-Mode . . . . . . . . .  defined in line: 873 
referenced from line: 45 ([71) 

line: 235 (1381) 
line: 797 ([5]) 

Unable-To-Perform . . . . . . . . . .  defined in line: 874 
referenced froin line: 891 ([3] IMPLICIT) 

Unfilled-Results . . . . . . . . . . .  defined in line: 879 
referenced from line: 127 (133) 

Units-Per-Medium-Type . . . . . . . .  defined in line: 883 
referenced from line: 800 

User-Error-Report . . . . . . . . . .  defined in line: 887 
referenced from line: 453 (121) 

Visiblestring . . . . . . . . . .  referenced froin hie: 555 
line: 560 
line: 908 

Will-Supply-Results . . . . . . . . .  defined in line: 893 
referenced from line: 13 1 ([SI) 
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Of 

a. 

b. 

C. 

d. 

e. 

f. 

€5 
h. 

i. 

10 Conformance 

10.1 Static Conformance 
An implementation claiming conformance to this International Standard shall be capable 

following the procedures defined for one of the following: 

- requester role, 

- responder role, 

- intermediary role, 

- any combination of the above; 

supporting simple transactions as a minimum when acting in the role of requester or 
responder; and supporting one or both of chained and partitioned transactions when 
acting in the role of intermediary; 

supporting at least one of "loan" and "copy/non-returnable" service types; 

support the invocation of the following services for the requester role: mandatory 
services ILL-REQUEST, CONDITIONAL-REPLY, RECEIVED, LOST and STA- 
TUS-OR-ERROR-REPORT when supporting any service type; and conditional 
service RETURNED when supporting the loan service type (see note 1); 
support the invocation of the following services for the responder role: mandatory 
services SHIPPED, ILL-ANSWER, CANCEL-REPLY, LOST and STA- 
TUS-OR-ERROR-REPORT when supporting any service type; and conditionai 
services RECALL, CHECKED-IN, OVERDUE, and RENEW-ANSWER when 
supporting the "loan" service type (see note 1); 

support the invocation of the following services for the intermediary role: manda- 
tory services ILL-REQUEST, CONDITIONAL-REPLY, STATUS-QUERY STA- 

CANCEL-REPLY, LOST, DAMAGED and MESSAGE when supporting any ser- 
vice type; and conditional services RECALL, OVERDUE, CHECKED-IN, 
RENEW, RENEW-ANSWER arid RETURNED when supporting the "loan" ser- 
vice type (see note 1); 

receiving APDUs with data defined for all types as defined in clause 9; 
supporting all mandatory types for transmitted APDUs as defined in clause 9 (see 
note 2); 

defining data for optional types which are supported by the implementation (see 
note 3). 

TUS-OR-ERROR-REPORT, SHIPPED, RECEIVED, ILL-ANSWER7 CANCEL, 
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NOTES 

1 - Optional services for the requester and responder roles include the DAMAGED, 
MESSAGE and STATUS-QUERY services. When the optional services are not sup- 
ported, then, although an implementation might not be capable of transmitting the 
APDUs associated with the service, it shall be capable of receiving the associated 
APDUs. When the conditional services are not supported, an implementation need 
not be capable of transmitting or accepting the APDUs associated with the service. 

2 - When supporting a mandatory type, the implementation shall always define data 
for that type. If a structured type is mandatory, but is made up only of optional types, 
then at least one of the optional types shall be present. If a structured type is optional, 
but is constructed from a mandatory type, then the type is mandatory only if the 
structured type is present. 

3 -Supporting an optional type refers to the capability of the implementation to 
define data for the supported type when transmitting APDUs. The data for the 
optional type need not always be present. The conditions for the presence of data 
within the optional type is a local implementation issue. Not supporting an optional 
type indicates that the implementation is not capable of providing data defined for 
the type. Note that the implementation shall still be able to receive the unsupported 
optional types. 

10.2 Dynamic Conformance 
An implementation that claims conformance to this International Standard shall exhibit 
external behavior consistent with: 

having implemented an ILL ASE as defined by clause 8 of this International Stan- 
dard; 

b. its stated capabilities and requirements regarding optional messages, as indicated in 
the ILL-REQUEST, ILL-ANSWER and SHIPPED APDUs; 

having implemented the capability to always send and receive the APDUs 
SHIPPED, RECEIVED, RETURNED and CHECKED-IN when acting in the role 
of intermediary; 

encoding APDUs as defined in clause 9 of this International Standard. More than one 
encoding scheme can be applied to the values of the data types that are defined using 
ASN.l. The mandatory encoding scheme is the Basic Encoding Rules for Abstract 
Syntax Notation One defined in I S 0  8825. An additional possibility is the encoding 
scheme defined by the EDIFACT standard, IS0 9735, and annex B. 

a. 

c. 

d. 

10.3 Protocol Implementation Conformance Statement Requirements 
Each implementation must provide a Protocol Implementation Conformance Statement 
(PICS). The PICS must state: 
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a 

a. 

b. 

C. 

d. 

e. 

f. 

g. 

h. 

IS0  10161-1:1993(E) 

which roles are supported; 

which service types are supported; 

which transaction types are supported; 

which services are supported; 

which APDUs are supported; 

which APDU data types are supported; 

the requirements for other systems regarding optional APDUs to allow intenvork- 
ing, i.e. a system may require that other systems must support all optional APDUs 
when interworking with that system; 

which encoding rules are supported. 
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Annex A (normative) 
ILL State Tables 

A.1 General 
The ILL protocol defines a set of states through which an ILL-transaction progresses. 

In this annex state tables are presented for each of the requester, responder and intermedi- 
ary. These tables show the interrelationship between the state of an ILL Protocol Machine 
(ILLPM), the incoming events that occur in the protocol, the actions taken, and, finally, 
the xesultant state of the ILLPM. 

This annex contains the following tables: 

a. Table A-1 specifies the abbreviated liane and description of each incoining event. 

b. Table A-2 specifies the abbreviated name and description of each outgoing event. 

c. Table A-3 specifies the predicates. 

d. Table Ar4 specifies the state table for the requester for the processing phase of an 
ILL-transaction. This table fully describes all states for an ILL-transaction involv- 
ing a non-returnable item such as a photocopy. 

Table A-5 specifies the state table for the requester for the tracking phase of an ILL- 
transaction. This table applies only to ILL-transactions involving a returnable item 
such as a monograph. 

NOTE - For convenience in presentation, this table is split into two parts, tables 
A-Sa and A-SB. This division has no general significance. 

Table A-6 specifies the state table foi. the responder for the processing phase. This 
table applies to all ILL-seivice-types, including requests for returnable and non- 
returnable items. 

Table A-7 specifies the state table for the responder for the tracking phase. This 
table applies to all ILL-service-types, including requests for returnable and non- 
returnable items. 

h. Table A-8 specifies the state table for the intermediary acting in the role of reques- 
ter. 

Table A-9 specifies the state table for the intermediary acting in the role of 
responder. 

e. 

f. 

g. 

i. 
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A.2 Conventions 

The intersection of an incoming event (row) and a state (column) forms a cell. 

In the state table, a blank cell represents the combination of an incoming even 
that is not defined for the ILL protocol. 

and a state 

A non-blank cell represents an incoming event and state that is defined for the ILL proto- 
col. Such a cell contains an action list. An action list niay be either mandatory or condi- 
tional. 

A mandatory action list contains: 

a. an outgoing event; 

b. optionally a change to a local protocol variable or timer; and 

c. a resultant state. 

A conditional action list contains: 

a. a predicate expressioii Comprising predicates and Boolean operators represents 
the Boolean NOT); and 

b. a mandatory action list. This list is used only if the predicate expression is true. 

Separate rows are provided for original and repeated events to distinguish between possi- 
bly different action lists. Note that separate rows are not provided for repeated events 
associated with the MESSAGE, STATUS-QUERY, STATUS-OR-ERROR-REPORT and 
DAMAGED services and APDUs since these are not repeatable; each such occurrence is 
considered to be an original event. 

Original and repeated service request events are distinguished on the basis of the follow- 
ing criteria: 

For a requester or responder, an original service request has no value for the "date- 
time-of-original-service" field. A repeated event has a value defined for that field; a 
repeated service request can only be invoked while there has been no state change 
within the originating application-entity-invocation since the original service request 
event. 

For an intermediary, an original service request may have a value for "date- 
time-of-original-service" as long as there was no immediately preceding service 
request of the same type. A repeated service request has a value defined for the 
"date-time-of-original-service" and was immediately preceded by a service request 
of the same type with the same date and time value in either the "date-tkne-of-origi- 
nal-service" or "date-time-of-this-service" fields. It is possible for a repeated ser- 
vice request to be invoked in a state different from the original request, due to the 

a. 

b. 
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possibility of incoming events. 

NOTE - A service request followed by one or more of MESSAGE, STATUS- 
QUERY, STATUS-OR-ERROR-REPORT or DAMAGED, then followed by 
another service request of the same type as the first is considered to immediately 
precede the second occurrence of the same service. 

Original and repeated APDU events are distinguished on the basis that a repeated APDU 
satisfies the following criteria: 

a value is provided for the type "date-and-the-of-original-service" and the "ser- 
vice-date-time" structured type; and 

b. this value is the same as the REPEAT-TIME-STAMP protocol variable. 

a. 

A.3 Actions to be Taken by the ILL Protocol 
The ILL protocol state tables define the action to be taken by the ILL protocol machine in 
terms of an outgoing event, changes to local protocol variables or timers and the resultant 
state of the ILLPM. 

A.3.1 Invalid Intersections 

Blank cells indicate an invalid intersection of an incoming event and state. If such an 
intersection occurs, it is considered to be a protocol error. The ILLPM ignores the incom- 
ing event, sends a STATUS-OR-ERROR-REPORT APDU to notify the sender of the pro- 
tocol error, and makes no state changes. Additional local actions, such as the notification 
of the service-user, may also be taken, but these are not specified in this International 
Standard. 

A.3.2 Valid Intersections 

If the intersection of the state and incoming event is valid, one of the following actions is 
taken: 

a. if a cell contains a mandatory action list, the ILLPM takes the action specified; 

b. if a cell contains a conditional action list and if the predicate expression is true, the 
ILLPM takes the actions specified. If the predicate expression is not true, then the 
action and state change specified for that cell are not taken. 

NOTE - For some combinations of state and input event, different actions and 
state changes are possible, depending on the value of the predicate. In such cases, 
both possibilities are reflected in the state tables on separate rows. 
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A.4 Relationship to Supporting Services 
The state tables defined in this annex do not take into account interactions with supporting 
services, as these depend on mappings defined outside of this International Standard. For 
each such mapping that is defined, additional states and state transitions may be required. 
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Abbreviated 
Name 

ILLreq 
FWDreq 
ANSreq-CO 
ANSreq-RY 
ANSreq-UN 
ANSreq-LP 
ANSreq-W S 
ANSreq-HP 
ANSreq-ES 
C-REPreq + 
CANreq 
CARreq + 
CARreq - 
SHireq 
RCVreq 
RCLrey 
DUEreq 
RETreq 
RENreq 
REAreq+ 
REAreq- 
CHKreq 
LSTreq 

MSGreq 
STQreq 
STRreq 

ILL 
EWD 
ANS-CO 
ANS-RY 
ANS-UN 

D-q 

Table A- 1 Incoining Event List 

Description 

ILL-REQUEST. reque st 
FORWARD .request 
ILL-ANSWER.request : result = CONDITIONAL 
ILL-ANSWER.request : result = RETRY 
ILL-ANSWER.request : result = UNFILLED 
ILL-ANSWER.request : result = LOCATIONS-PROVIDED 
ILL-ANSWER.request : result = WILL-SUPPLY 
ILL-ANSWER.request : result = HOLD PLACED 
ILL-ANSWER.request : result = ESTIMATE 
CONDITIONAL-REPLY .request : answer = yes 
CONDITIONAL-REPLY .request : answer = no 
CANCEL.request 
CANCEL-REPLY .request: answer = yes 
CANCEL-REPLY.request: answer = no 
SHIPPED.request 
RECEIVEDxequest 
RECALL.request 
OVERDUE .request 
RETURNED.request 
RENEW.request 
RENEW-ANSWER.request : answer = yes 
RENEW-ANSWER.request : answer = no 
CHECKED-IN.request 
LOST .reques t 
DAMAGED. reques t 
MESSAGE.request 
STATUS-QUERY .request 
STATUS-OR-ERROR-REPORT.request 

receive ILL-REQUEST APDU 
receive FORWARD-NOTIFICATION APDU 
receive ILL-ANSWER APDU : result = CONDITIONAL 
receive ILL-ANSWER APDU : result = RETRY 
receive ILL-ANSWER APDU : result = UNFILLED STANDARDSISO.C
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Table A-1 concluded 

Abbreviated 
Name 

ANS-LP 
ANS-ws 
ANS-HP 
ANS-ES 
C-REP + 
C-REP - 
CAN 
CAR + 
CAR - 
SHI 
RCV 
RCL 
DUE 
RET 
REN 
REA + 
CHK 
LST 
DAM 
MSG 
STQ 
STR 
EXP 
EXPIRY 
titneout 

REA - 

Description 

receive ILL-ANSWER APDU : result = LOCATIONS-PROVIDED 
receive ILL-ANSWER APDU : result = WILL-SUPPLY 
receive ILL-ANSWER APDU : result = HOLD PLACED 
receive ILL-ANSWER APDU : result = ESTIMATE 
receive CONDITIONAL-REPLY APDU : answer = yes 
receive CONDITIONAL-REPLY APDU : answer = no 
receive CANCEL APDU 
receive CANCEL-REPLY APDU: answer = yes 
receive CANCEL-REPLY APDU: answer = no 
receive SHIPPED APDU 
receive RECEIVED APDU 
receive RECALL APDU 
receive OVERDUE APDU 
receive RETURNED APDU 
receive RENEW APDU 
receive RENEW-ANSWER APDU : answer = yes 
receive RENEW-ANSWER APDU : answer = no 
receive CHECKED-IN APDU 
receive LOST APDU 
receive DAMAGED APDU 
receive MESSAGE APDU 
receive STATUS-QUERY APDU 
receive STATUS-OR-ERROR-REPORT APDU 
receive EXPIRED APDU 
Transaction Timer Expiry 
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Table A-2 Outgohg Event List 

Abbreviated 
Name 

ILLind 
FWDind 
ANSind-CO 
ANSind-RY 
ANSind-UN 
ANSind-LP 
ANSind-WS 
ANSind-HP 
ANSind-ES 
C-REPind + 
C-REPind - 
CANind 
CARind + 
SHIind 
RCVind 
RCLind 
DUEind 
RETind 
RENind 
REAind+ 
RE Aind- 
CHKind 
LSTind 
DAMind 
MSGind 
STQind 
STRhid 

ILL 
FWD 
ANS-CO 
ANS-RY 
ANS-UN 

CARind - 

Description 

ILL-REQUEST. indication 
FORWARD .indication 
ILL-ANSWERhdication : result = CONDITIONAL 
ILL-ANSWER.indication : result = RETRY 
ILL-ANSWERhdication : result = UNFILLED 
ILL-ANSWERhdication : result = LOCATIONS-PROVIDED 
ILL-ANSWERhdication : result = WILL-SUPPLY 
ILL-ANSWERhdication : result = HOLD PLACED 
ILL-ANSWER.indication : result = ESTIMATE 
CONDITIONAL-REPLY .indication : answer = yes 
CONDITIONAL-REPLY .indication : answer = no 
CANCELhdication 
CANCEL-REPLY indication : answer = yes 
CANCEL-REPLY .indication : answer = no 
SH1PPED.indication 
RECEIVED. indication 
RECALLhdication 
OVERDUE. indication 
RETURNED.indkation 
RENEW .indication 
RENEW-ANSWERhdication : answer = yes 
RENEW-ANSWER.indication : answer = no 
CHECKED-IN. indication 
LOSThdication 
DAMAGED. indication 
MESSAGEhdication 
STATUS-QUERY .indication 
STATUS-OR-ERROR-REPORThdication 

send ILL-REQUEST APDU 
send FORWARD-NOTIFICATION APDU 
send ILL-ANSWER APDU : result = CONDITIONAL 
send ILL-ANSWER APDU : result = RETRY 
send ILL-ANSWER APDU : result = UNFILLED 
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Table A-2 concluded 

Abbreviated 
Name 

ANS-LP 
ANS-ws 
ANS-HP 
ANS-ES 
C-REP + 
C-REP - 
CAN 
CAR + 
CAR - 
SHI 
RCV 
RCL 
DUE 
RET 
REN 
REA+ 

CHK 
LST 
DAM 
MSG 
STQ 
STR 
EXP 

REA- 

~ 

Descript ion 

send ILL-ANSWER APDU : result = LOCATIONS-PROVIDED 
send ILL-ANSWER APDU : result = WILL-SUPPLY 
send ILL-ANSWER APDU : result = HOLD PLACED 
send ILL-ANSWER APDU : result = ESTIMATE 
send CONDITIONAL-REPLY APDU : answer = yes 
send CONDITIONAL-REPLY APDU : answer = no 
send CANCEL APDU 
send CANCEL-REPLY APDU : answer = yes 
send CANCEL-REPLY APDU : answer = no 
send SHIPPED APDU 
send RECEIVED APDU 
send RECALL APDU 
send OVERDUE APDU 
send RETURNED APDU 
send RENEW APDU 
send RENEW-ANSWER APDU : answer = yes 
send RENEW-ANSWER APDU : answer = no 
send CHECKED-IN APDU 
send LOST APDU 
send DAMAGED APDU 
send MESSAGE APDU 
send STATUS-QUERY APDU 
send STATUS-OR-ERROR-REPORT APDU 
send EXPIRED APDU 
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P3 

P4 
P5 
P6 
P7 

Table A-3 Predicates 

is TRUE and the transaction-id is valid for a sub-transaction 
returns TRUE if the transaction-type parameter of the 
ILL-REQUEST service is partitioned, the PART protocol variable 
is TRUE and the transaction-id is valid for a sub-transaction 
returns TRUE if the FWD protocol variable is TRUE 
returns TRUE if the RETURN protocol variable is TRUE 
returns TRUE if the CHAIN protocol variable is TRUE 
returns TRUE if a received APDU is in sequence 

NOTE - For repeated events, whether a request or an incoming APDU, the state tables 
do not include a predicate since the predicate was evaluated for the original event. 

102 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 10

16
1-1

:19
93

https://standardsiso.com/api/?name=152cd8743a1d2655a563e8b30c887117


I S 0  10161-1:1993(E) 

Table A-4 Requester State Table - Processing Phase 

WLE PENDING NOTSUPPLIED CONDlïïONAL CANCEL CANCELLED 
PENDING 

f i q  Pl 
ILL 

PENDING 

ILL I PENDING I I I 
c - R E h q  + c-REP + 

PENDING 

C-REPq + C-REP + 
=peat PENDING 

c-REp=q- I 

I CANCELPENDING 
CAN I 

RCVItq RCV (opt) 
act  REïURN v u  

RECEIVED 

RCV (opt) 
set RE'NRN v a  

RECEIVED 

R C V q  
=pent 

m w  LST 

U T 9  
=peat 

LOST 

M S G q  MSG MSG 
PENDING NOTSUPPLIED 

smw STQ STQ 

STRmq STR STR 

PENDING NOTSUPPWED 

PENDING NOTSUPPLIED 

FWD FwDiod 
PENDING 

PWD FWDind 
mpeat PENDING 

MSG 
CONDITIONAL 

STQ 
CONDITIONAL 

STR 
CONDîïlONAL 

I 
LOST 

MSG MSG 
CANCEL-PENDING CANCELLED 

STQ STQ 
CANCEL-PENDING CANCELLED 

STR STR 
CANCELPENDING CANCELLED 

PWDind 
PENDING 

I P7 
ANSind-CO ANSind-CO ANSind-CO ANSind-CO ANSind-CO 

CONDITIONAL NOTSUPPIJFD CONDITIONAL CANCEL-PENDING CANCELLED 

ANS-CO P 7  
ANSiiid-CO ANSind-CO ANSind-CO ANSind-CO ANSind-CO 1 PENDING 1 NOTSUPPWED CONDITIONAL CANCELPENDING CANCELLED 

ANS-Co =p+it I ANSind-CO ANSind-CO ANSindCO ANSind-CO I ="Di:: I NOT-WPPLlED I CONDITIONAL I CANCEL-PENDING I CANCELLED 

ANSind-RY I ANSind-RY I NOTSUPPLIED I NOTSUPPLIED ANS-RY I ANSind-RY I NOTSUPPLIED I 
repeat I I I NOTSUPPLIED ANSind-RY I 

ANS-UN I ANSind-UN I ANSind-UN I N O T S U P P D  I N0TSUPPI.IED I ANSind-UN I NOTSUPPLIED 

repeat I 

SHIPPED 

RCV(opt) 
Pat RE'NRSJ v u  

RECEIVED 

M T  
LOST 

MSG 
SHIPPED 

STQ 
SHiPPED 

STR 
SHIPPED 
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Table A-4 concluded 

I I I PENDMo 
ANS-LP ANSind-LP 1 I NOTSUPPLIED 

ANS-LP 

PP.NDING 

ANS-WS ANSind-WS 
PENDING 

PENDINO 

ANSind-ES I ANS-ES I I NOTSUPPLiEû 

104 

I I CANCEL I I PENDING 
NOTSUPPLIED 

NOT-SUPPLIED ANSind-LP I I ANSind-LP 1 NOTSUPPWED 

ANSind-LP 
NOTSUPPLED 

ANSind-WS ANSind-WS ANSind-WS ANSind-WS 
NOTSUPPLlED CONDITIONAL CANCELPENDiNG SHiPPED 

LSnnd LSTind 
LOST LOST 
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Table A-5a Requester State Table - Tracking Phase (Part 1) 

PENDING CANCEL- RECEIVED RENEW/ RENEW/ SHIPPED 

RCVsq RCV (opt) RCV (opt) RCV (opt) 

RECEIVED RECEIVED RECEIVED 

PENDING PENDING OVERDUE 

met RENRN v u  set RETURN ver mt RETURN var 

RCVnq RCV (opt) 
repeat RECEIVED 

R E w  P5 
RET (opt) RET (opt) REl' (opt) 

RElVRNED m R N E D  RONRNED 

R@W 
I=peat I 

RENnq 1 k W /  I 
PENDING 

RENnq REN REN 
npc.t RENEW/ RENEW/ 

PENDING OVERDUE 

LS-M P5 
LST LST LST LST LST LST 

LOST LOST LOST LOST LOST LOST 

wreq 
npeat 

DAMsq DAM DAM DAM 
RECEIVED RENEW/ RENEW/ 

PENDING OVERDUE 

MSChq MSG MSG MSG MSG MSG MSG 
PENDING CANCEL- RECEIVED RENEW/ RENEW/ SHIPPED 

PENDING PENDING OVERDUE 

s m q  STQ STQ STQ STQ STQ STQ 
m r n o  CANCEL RECEIVED RENEW/ RENEW/ SHIPPED 

PENDING PENDING OVERDUE 

s m q  STR STR SlR STR SlR STR 
PENDING CANCEL RECEIVED RENEW/ RENEW/ SHIPPED 

PENDING PENDING OVERDUE 

ANSind-WS ANSind-WS 

PHNDING PENDING OVERDUE 

ANSind-WS ANS-ws ANSmd-WS ANSind-WS ANSind-WS 
~et-wma CANCEL RECENED RENEW/ RENEW/ SHIPPED 

ANS-ws ANSind-WS ANSiud-WS ANSkid-WS ANSind-WS ANSind-WS ANSind-WS 
=peat PENDING CANCEL RECEIVED RENEW/ 

PENDING PENDING 

ANS-HP ANSind-HP ANsind-HP ANSind-HP ANSind-HP 

RENEW/ SHIPPED 

ANSInd-HP ANSind-HP 
RENEW/ PENDING CANCEL RECEIVED RENEW/ 

PENDING PENDING OVERDUE 

ANS-HP ANSind-HP 
PENDING 

ANSiml-HP ANSiod-HP ANSind-HP ANSind-HP ANSind-HP 
CANCEL RECEIVED RENEW/ RENEW/ 
PENDING PENDING OVERDUE 

CARind - CARind - CARind - CARind - CARind - CARind - I PENDING PENDING REceivED RENEW/ I SHIPPED 
OVERDUE 

CARind - 
PENDING I CARind - CARind - CARind - CARind - 

RECEIVED RENEW/ RS?NBWl SHIPPED I PENDINO I OVERDUE STANDARDSISO.C
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Table A-5a concluded 

PENDING CANCEL- REcElVED RENEW/ RENEW/ SHIPPED 
PENDING PENDING OVERDUE 

SHIPPED SHIPPED RECEIVED RENEW/ RENEW/ SHIPPED 
SHI SHlind SHlind SHlind SHlind SHlind SHlind 

PENDING OVERDUE 

SHI 
mpelt 

RCL 

npeat 

1 
SHIind SHiind SHlind SHIind 

RECEIVED RENEW/ RENEW/ SHlPPED 

P5 P5 

PENDING OVERDUE 

RCLind RCLind RCLind RCUnd RCLind RCLind 
RECALL R E C W  RECALL RECALL R E C W  R E C W  

DUEind DUEind 
OVERDUE RENEW/ 

OVERDUE 

DUEind DUEind 
NOT-RCVD/ NOT-RCVi>/ 
OVERDUE OVERDUE 

DUEind DUEind n w i n d  DUEind 
NOT-RCVDI NOT-RCVD/ OVERDUE RENEW/ 
OVERDUE OVERDUE OVERDUE 

P7 
DUEind 

OVERDUE 

P 7  
DUEind 
RENEW/ 

OVERDUE 

P5 
DUEind 

NOT-RCVD/ 
OVERDUE 

P5 
DUEind 

NW-RCVD/ 
OVERDUE 

DUEind 

OVERDUE 

I 

IST 
repem 

DAM 

MSG MSGind MSGind MSGind MSGind MSGind MSGind 
PENDING CANCEL RECEIVED RENEW/ RENEW/ SHIPPED 

PENDING PENDING OVERDUE 

STa STQind SïQind SlQind STQind STQind 
PENDING CANCEL RHcElvED RENEW/ RENEW/ SHIPPED 

PENDING PENDING OVERDUE 

STR SïRind s m i n d  SïRbd STRind Sïüind STRind 
PENDING CANCEL REcElvED RENEW/ RENEW/ SHIPPED 

PENDING PENDING OVERDUE 

REA + P5 
REAind + REAind + REAind + 

RECEIVED 
~ __ -~ ~~ 

RECEIVED RECEIVED 
- __ -~ ~ ~ - -~ ~ 

REA + REAind + 
rrpelt RECEIVED 

REA - P5 
REAind ~ REAind - REAind - 

RECEIVED RECEIVED OVEWUE 

REA - REAind - 
npc* RECEIVED 

CHK PS 
CHKind CHKind CHKied CHKmd CHiünd CHKind 

RETURNED RETURNED RETURNED RETURNED RETURNED RETURNED 

CHK 
=peat 
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W r e q  

RENECJ 
repeat 

LSTreq 

LSTreq 
repeat 

DAMreq 

MSGreq 

Table A-5b Requester State Table - Tracking Phase (Part 2) 

REN 
RENEW/ 

OVERDUE 

LST LST 
LOST LOST 

DAM 
OVERDUE 

MSG MSG 
NOT-RCVD/ OVJZRDUE 
OVERDUE 

set REIZTRN var 
OVERDUE 

LST 
LOST 

repeat I 

IST  LST 
LOST LOST 

repeat I 

ANSind-HP 
NOT-RCVD/ 
OVERDUE 
ANSind-HP 
NOT-KCVD/ 
OVERDUE 

CARind - 
NOT-RCVD/ 
OVERDUE 

ANSind-HP 
OVERDUE 

ANSind-HP 
OVERDUE 

CARind - 
OVERDUE 

STRreq 

ANS-ws 

ANSind-WS ANSind-WS 
NOT-RCVD/ OVERDUE 
OVERDUE 

ANS-HP 

ANS-HP 
repeat 

CAR - 

RETURNED I LOST I RECALL 

RECALL 
I I 

RETURNED RECALL 

ANSind-WS ANSind-WS ANSind-WS 
REIVR.NE?D I LOST I RECALL 

CARind- CARind- CARind- 
RETURNED 1 LOST I RECALL 
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RETüRNED 

Table A-5b concluded 

LOST RECALL NOT-RCVD/ 
OVERDUE 

CAR- CARind- 
repeat NOT-RCVD/ 

OVERDUE 

SHI 
repeat 

- 
RCL 

- 
RCL 
repeat 

OvERDue 

CARind- 
OVERDUE 

SHIind SHIind 

RCLind RCLind 

MSGind 
RETURNED 

STQind 
RETüRNED 

DUE I I $ S U E  

MSGind MSGind 
LOST RECALL 

STQind STQind 
LOST RECALL 

DUEind 

LSTid 
LOST 

repeat I 
I DAM I 

MSG 

STQ 

MSGmd MSGind 

STQmd STQiiid 

STR STRind 
NOT-RCVD/ 
OVERDUE 

STRiiid 
OVERDUE 

REA+ 

I I 
REA+ I 
repeat 

REA - 
- 

REAind - 
OVERDUE 

REA - 
repeat 

CHK 

CHK 
remat 

REAind - 

CARind- CARind- CARind- 

SHIind SHIind SHIind 

SHIiiid SHIiiid SHIind 
RETüRNED I LOST 1 RECALL 

RETURMED RECALL 

DüEiid DüEiid DUEind 
RETURMED LOST RECALL 

LSTind LSTind LSTind 
LOST LOST LOST 

LSTind 
LOST 

RETURNED I I 

STRind STRind STRind 
RETURMED I LOST I RECALL 

RETURNED RECALL 

REAind- REAind- m i d -  
RETURNED I LOST I RECALL 

CHKind CHKind 
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NOTSUPPLIED 

Table A-6 Responder State Table - Processing Phase 

CONDITiONAL 

CAN- FORWARD z IDm 

U n d  
set FWD var 

set CHAIN v u  
set PART var 

set EXPIRY timer 
IN-PROCESS 

IN-PROCESS 

U d  

PENDING 

ILL lLLind 

FORWARD IN-PROCESS 

ILL 
rrpeat 

U d  
IN-PROCESS 

FWDrtq P4 
ILL 

FWD 
disable EXPIRY timer 

FOR WARD 

FORWARD =I= FWDrtq 
rrpeat 

ANSC- ANSCO 
lwct EXPIRY tiuicr 

CONDlïïON AL + ANS-CO 
CONDiïïONAL 

ANs-coltq 
repeat 

ANS-Rïnq ANS-RY 
diiabls EXPIRY timer 

NOTSUPPLIED 

ANS-RYry 
repeat 

ANS-RY 

ANS-UNmq ANS-UN 
disabla EXPIRY timer 

NOTSUPPLIED 

ANS-UNnq 
rrpeat I ANS-UN 

NOTSUPPLLED 

ANS-LPmq ANS-LP 
disable EXPIRY timer 

NOTSUPPLIED 

ANS-LP- 
mueat 

ANS-LP 

ANS-WSq ANS-ws 
disable EXPIRY timer 

IN-PROCESS 

ANS-ws 
IN-PROCESS 

ANS-Wry ANS-HP 
disable PXPIRY timer 

IN-PROCESS 

ANS-HP 
IN-PROCESS 

ANS-ES 
dieable EXPIRY funer 

NOTSUPPLIED 

ANS-HPq 
repeat 

ANS-ESnq 

ANS-ESnq 
mveat NOTSUPPLIED 

CART + 

CAR- + 
rrpeat -- CANCELLED CAR+ I 
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Table A-6 concluded 
WLE IN-PROCESS NOTSUPPLED CONDITIONAL. CANCEL CANCELLED FORWARD 

PENDING 

C A R Y  - CAR ~ 

IN-PROCESS 

CARmq - CAR ~ 

repeat IN-PROCESS 

SM=¶ SNI (opt) 
set RETURN v u  

diidle  WPIRY h e r  
SHIPPED 

SHI- 
=pea 

MSOml MSG MSG MSG MSG MSG MSG 
IN-PROCESS NOTSUPPLED CONDITIONAL CANCELPENDING CANCEUED FORWARD 

STQ STQ STQ STQ STQ STQ STQrrs 

STRrrq S7R STR STR STR SIR STR 

NOTSUPPLIED CONDITTONAL CANCELPENDING CANCELLED FORWARD IN-PROCESS 

IN-PROCESS NOTSUPPLIED CONDlTlONAL CANCELPENDING CANCELLED FORWARD 

c-REP + C - W i n d  + C-REPind + C-REPind + 
IN-PROCESS NOTSUPPLIED IN-PROCESS 

C-REP + C-REPind + C-REPind + 
repeat IN-PROCESS NOTSUPPLIED 

c-REP - C-REPind - C-REPind - 
NOTSUPPLIED NOTSUPPLLED 

C-REP - C-REPind - 
i=peat NOTSUPPLED 

CAN P7 
CANind CANind CANind CANind CANind CANind 

CANC'ELpPENDING NFTSUPPLIED CANCELPENDING CANCELPENDING CANCBLLED FOR WARD - 
CAN P 7  

CANind CANind CANind CANind CANind CANind 
INPROCESS NOTSUPPLIED CANCEL-PENDING CANCBLPENDING CANCELLED FOR WARD 

CAN CANind CANind CANind CANind CANind 
lepest IN-PROCESS NOTSUPPLIED CANCELPENDING CANCELLED FORWARD 

MSG MSGind MSGind MSGind MSGind MSGind MSGind 
IN-PROCESS NOTSUPPLIED CONDITIONAL CANCELPENDING CANCELLED FORWARD 

STQ STQind STQind S m n d  STQind STQind STQind 

SIR STRind SïRind SïRind STRind S W d  STRind 

IN-PROCESS NOTSUPPLED CONDITIONAL CANCELPENDING CANCELLED FORWARD 

IN-PROCESS NOTSUPPLIED CONDITIONAL CANCELP€!NDING CANCELLED FORWARD 

EXPIRY W i n d  EXPind 
Timwut EXP EXP 

NOT4IJPPWED NOTSUPPLLED 
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SHIPPED RENEW/ RENEW/ OVERDUE R E C U  CHBCKED-IN 
PENDING OVEHDUE 

S H h  

LOST 

LST I LST U r  U T  
IsTq I LOST I LOST I LOST I LOST I LOST 

SHlrcq 
we* 

CHKreq 

CHKrcq 
ltpest 

R C h  

R C h  
repeat 

DUErcq 

DUErcq 
-peat 

SHI 
SHIPPED 

P5 
CHK (OP0 CHK (opt) CHK (opt) CHK (opt) CHK (opt) 

CHECKED-M CHECKED-IN CHECKED-IN CHECKED-IN CHECKED-IN 

CHK (opt) 
CHECKED-m 

P5 
RCL RCL RCL RCL 

R E C W  RECALL RECALL RECALL 

RCL 
RECALL 

P5 
DUE DUE DUE 

OVERDUE RENEW/ OVERDUE 
OVERDUE 

DUE DUE 
RENEW/ OVERDUE 

OVERDUE 

111 

DAMrcq 

MS&q 

S w W  

s-q 

R E h q  + 

R E A q  + 
repeat 

REA- ~ 

REA- ~ 

rcpeat 

ILL 

U 
repeat 

CAN 

CAN 

DAM 
CHECKBD-IN 

MSG MSG MSG MSG MSG MSG MSG 
SHIPPED RENEW/ RENEW/ OVERDUE R E C W  CHECKED-IN LOST 

SlP STQ sw STQ SW SlP s.rp 
SHIPPED RENEW/ RENEW/ OVERDUE RECALL CHECKED-IN LOST 

STR S7R STR STR S7R STR Snt 
SHIPPED RENEW/ RENEW/ OVERDUE RECALL CHECKED-IN LOST 

PENDING OVERDUE 

PENDING OVERDUE 

PENDING OVERDUE 

REA + REA + 
SHIPPED SHIPPED 

REA + 
SHIPPED 

REA - REA - 
SHIPPED OVERDUE 

REA ~ REA ~ 

SHIPPED OVERDUE 

IU,ind ILLind U i u d  n U n d  U i n d  
SHIPPED OVERDUE RECALL CHECKED-m LOST 

U n d  U m d  lLLind lLLind U n d  
SHIPPED OVERDUE RECALL CHECKED-IN LOST 

CANind CANmd CANtnd CANmd CANind CANind CANind 
SHIPPED RENEW/ RENEW/ OVERDUE RECALL CHECKED-IN LOST 

PENDING OVERDUE 

CANind CANind CANtnd CANind CANind CANind CANind STANDARDSISO.C
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Table A-7 concluded 
SHmPED 

RCV RCVind 
SHLWED 

IS0  10161-1 :1993(E) 

RENEW/ RENEW/ OVERDUE RECALL CHECKED-IN LOST 
PENDINO OVERDUE 

RCVind RCVind RCVind RCVind RCVind RCViod 
RENEW/ RENEW/ OVERDUE RECALL cHEcKED.IN LOST 
PENDING OVERDUE 

REN 

REN 

REN 
T e a t  

RCV RCVind RCVind RCVind RCViird 
RENEW/ RENEW/ OVERDUE 
PENDING OVERDUE 

P7 
RENind RENiod RENind 

RENEW/ RENEW/ RENEW/ 
PENDINO PENDINO OVERDUE 

P7 
RENind RENind RENind 

SHIPPED RENEW/ RENEW/ 
PENDING OVERDUE 

W i n d  W i n d  RENind 
SHIPPED RENEW/ RENEW/ 

PENDINO OVERDUE 

RCVind RCVind 
CHECKED-IN 

LST 

LST 
=peat 

DAM 

MSG 

RCVind 
LOST 

LSnnd LSïïnd LSTind LSTiod LSTind LSTind 
LOST LOST LOST LOST LOST LOST 

iSTind 
LOST 

DAMiiid DAMind DAMind DAMind DAMind DAMind DAMind 
SHIPPED RENEW/ RENEW/ OVERDUE RECALL CHECKED-IN LOST 

MSGind MSGiud MSOind MSOind MSGiiid MSGind MSGind 
SHIPPED RENEW/ RFfiBWI OVERDUE RECALL CHECKED-IN LOST 

PENDING OVERDUE 

PENDING OVERDUE 

RET RETind R m n d  Rnlind I SHIPPED I RENEW/ 1 RENEW/ RETind 1 OVERDUE 
PENDING OVERDUE 

RETind RETind 
CHECKED-IN 

RETind 
LOST 

RET RETind REïïiid RETind RETind 
RENEW/ 

PENDING OVERDUE 

RETind REïind 
CHECKEDW 

RETind 
LOST 

RENind 
RENEW/ 

OVERDUE 

RENind 
RENEW/ 

OVERDUE 

RENlod RENind 
CHECKED-IN 

RENiod RE!Nind 
CHECK ED - I N 

RENind RENiod RENind 
CHECKED-IN I I OVERDUE 

RENlnd 
LOST 

RENind 
LOST 

RENiod 
LOST 

SïQind 
RECALL CHECKED-IN SïQind I LOST I 1 SïQind I SïQind 1 SïQind 1 SïQind 

SHIPPED RENEW/ RENEW/ OVERDUE 
PENDINO OVERDtJE 
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STRind STRind STRind STRind STRind STRind 
CHECKED-IN I I SHIPPED RENEW/ RENEW/ OVERDUE 

PENDING OVERDUE 
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IDLE PENDING NOTSUPPLED CONDïiiONAL 

ILLrr<l pZorp3 
ILL 

PENDING 

ILL M. ILL 
repeat PENDING NOTSUPPLED CONDïiiONAL 

C-REPreq + C-RW + c-REP + 

C - M P q  + c-REP + c-REP + 
PENDING NOT-SUPPLLED 

repeal PENDING NOT-SUPPLIED 

C-REPmq - C-REP - C-REP - 
NOTSUPPLlED NOTSUPPLIED 

c-REPreq ~ C-REP - 
NOTSUPP1,IED T e a t  

C A N q  CAN CAN CAN 
CANCEL-PENDMG NOTSUPPLIED CANCEL-PENDING 

CAN- CAN CAN 
Itpeat PENDING NOTSUPPLIED 

RCVreq 
RCV (opt) 

act RETüRN var 
SHIPPED 

RCVreq 
repeal 

RE% 
RET 

SHIPPED 

repeat 

R E N q  
REN 

SHIPPED 

R E N q  
repeat 

LSTW 
L9T 

SHIPPED 

LSw 
ltpeli 

D*q 
DAM 

SHIPPED 

M S G q  MSG MSG MSG 
PENDING NOTSUPPLIED CONDïiiONAL 

STQ SlQ STQ 

SIR SIR SIR 

NOTSUPPLIED CONDlïïONAL 
=wq 

s-q 

-1NG 

PENDING NOTSUPPLLED CONDlTlONAL 

FWD FWDind 
PENDING 

Table A-8 Intermediary State Table - Requester Role 

CANCEL- CANCBLLED SHIPPED 
PENDING 

ILL 
SHIPPED 

CAN 
SHIPPED 

CAN CAN CAN 
cANcELPENDINa CANCELLBD SHIPPED 

P6 
RCV (opt) RCV (opt) 

SHIPPED SHIPPED 

RCV (opt) 
SHIPPED 

met RETURN var mu RETüRN v a  

P6 
RBT 

SHlPPED 

RET 
SHIPPED 

P6 
REN 

SHIPPED 

REN 
SHIPPED 

P6 
LST 

SHlPPED 

LST 
SHIPPED 

P6 
DAM DAM 

SHIPPED SHIPPED 

MSG MSG MSG 
CANCEL-PENDING CANCELLED SHIPPED 

STQ STQ STQ 

SIR SIR SIR 

CANCEL-PENDING CANCJ%LED SHIPPED 

CANCEL-PENDING CANCBLLED SHIPPED 

FWDind 
PENDING 
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CONDiTiONAL 

ANSind-CO 
CONDïnONAL 

ANSind-CO 
CONDlïïONAL 

ANSind-CO 
CONDITIONAL 

Table A-$ continued 
CANCPL CANCELLBD SHIPPED 
PENDING 

ANSind-CO ANSind-CO 
CANCELPENDING CANCELLED 

ANSind-CO ANSind-CO 
CANCEL-PENDING CANCELLED 

ANSind-CO ANSlnd-CO 
CANCELPENDING CANCELLED 

ANSind-RY 
NOTSUPPLED 

ANSind-UN 
NOTSUPPLED 

DLE PENDING 

ANS-CO P7 
ANSind-CO 

CONDlTiONAL 

ANS-CO P 7  
ANSind-CO 
PENDING 

ANS-CO ANSind-CO 
repeat PENDING 

ANS-RY ANSind-RY 
NOTSUPPLIED 

ANS-RY 
repeat 

ANS-UN ANSind-UN 
NOTSUPPLIED 

ANS-UN 
repeat 

ANS-LP ANSind-LP ANSind-LP I I NOTSUPPLIED I NOISUPPLIED 

NOTSUPPLIED 

ANSind-CO 
NOTSUPPLIED 

ANSind-CO 
NOTSUPPLIED 

ANSind-CO 
NOTSUPPLIED 

ANSiiid-RY 
NOTSUPPLIED 

ANSind-RY 
NOTSUPPLWD 

ANSind-UN 
NOTSUPPLED 

ANSind-UN 
NOTSUPPWED 

- 

ANSind-LP I NOïSUPPLIED 

ANS-WS 

repeat 

ANSind-WS ANSind-WS 

PENDING NOTSUPPLIED 

ANS-HP ANSind-HP ANSind-HP 
PENDINO NOTSUPPLIED 

ANS-HP ANSind-HP NSind-HP 
repeat PENDING NOTSUPPLIED 

ANS-ES ANSind-ES ANSind-ES 
NOTSUPPLIED NOTSUPPL.ED 

ANS-ES ANSind-PS 
repeat NOTSUPPLIED 

CAR + 

PENDING 

SHIind 
SHIPPED 

repeat 

DUE 
repeat 

R E A +  I I 
REA + 
lepcat 

I ANSind-LP I NOTSUPPLIED 

ANSind-WS ANSind-WS ANSind-WS ANSind-WS 
CONDïi'iONAL CANCELPENDiNG CANCELLED SHIPPED 

ANSind-WS ANSind-WS ANSind-WS ANSind-WS 
CONDiTiONAL CANCEL-PENDING CANCELLBD SHIPPFD 

ANSind-HP ANSind-HP ANSind-HP ANSind-HP 

SHIPPED 

NOTSUPPLED 

CARiiid + CARiod + 
CANCELLED 

CARind + 

CARind - CARind - 
PENDING 

CARind - I SHIPPED 

SHlind S H b d  
SHIPPED SHiPPED 

SHünd 
SHIPPED 

DUEind 
SHPPED 

DUEind 

REAind + 

SHIPPED 
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REA - 

REA ~ 

npeat 

LST 

LST 

Table A-8 concluded 
IDLE PENDING NOTSUPPLiEû CONDITIONAL CANCEL- CANCELLED SHIPPED 

PENDING 

P6 
REAind - 
SHIPPED 

REAind - 
SHIPPED 

~6 
LsTind LSTind LSnnd 

SHIPPED SHIPPED SHIPPED 

LTillod 
SHIPPED 

RCL ~6 
RCLind I SHIPPED I 

CHK 

CHK 
repeat 

RCLind I SHIPPED 

P6 
CHKind CHKind CHKind 

SHIPPED SHIPPED SHIPPED 

C W d  
SHIPPED 

npeat RCL I RCLind I SHIPPED 

MSG I MSCind MSGind MSCHnd MSGind MSOind MSGind I NOTSUPPLED I CONDIïïONAL I CANCELPENDiNG I CANCELLED I SHïPPED I PENDiNC 

sTQ I STQlnd S m n d  S'iQind S'iQind STQ(nd STQind I NOTSUPPLIED I CONDlTIONAL I CANCEL-PENDïNG I CANCELLED I SHiPPED 

STRind STRind SïRind STRind STRind 
NOTSUPPLiED I CONDlTIONAL I CANCEL-PENDING I CANCELLED I SHPPED 

EXP EXPind EXPind EXPind EXPind I I NOTSUPPLLED I NOTSUPPLED I NOTSUPPLIED I NOTSUPPLED I 
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NS-WSmq 
Itpeat - 

NS-HPItq 1 

Table A-9 Intermediary State Table - Responder Role 

ANS-UN 
liiabis EXPIRY timer 

NOTSUPPLIED 

ANS-1.P 
isable EXPIRY timer 
NOTSUPPLIED 

ANS-ws 

!ANC@L-PENDING 

ANS-ws 
:ANCELPENDING 

ANS-HP 

ANS-ws 

CANCELLED 

ANS-WS 
CANCELLED 

ANS-HP 

SHIPPED IDLE 

ILLind 
set FWD var 

set CHAIN var 
act PART v m  

set EXPiRY timer 
IN-PROCESS 

IN-PROCFSS 

U d  

NOTSUPPLlEC 

U n d  

NOTSUPPUPE 

CONDITlONAL 

U d  

CONDITïONAL 

CANC@L- CANCELLED FORWARI 
PENDING 

ILL 

ILL 
Itpeat 

ULind 

SHIPPED 

U n d  
SHIPPED 

-__ IN-PROCESS 

U m d  
IN-PROCESS 

ILLind 
NOTSUPPLED 

U i n d  
CONDITIONAL 

I 

P4 
ILL 

FWD 
lisable EXPiRY timn 

FORWARD 

FWDmq 
Itpeat 

iNS-COrrq 

kNS-COtcq 
ltpC.iit 

L N S - R Y ~  

rNS-RYmq 
Itpcu 

L N S - U N ~  

FORWARD 

ANS-CO ANS-CO 

ANS-CO 

ANS-CO 
met EXPiRY b r  

CONDITIONAL 

ANS-CO 
lisable EXPiRY timer 

IN-PROCESS 

ANS-CO 

NOTSUPPLIED 

ANS-CO 

CONDITlONAL 
I I 

ANS-RY 
lisable EXPiRY tiiner 

NOTSUPPLED 

ANS-RY 
lisable EXPIRY i i w r  

NOTSUPPLED 

ANS-RY 
NOTSUPPLED 

ANS-UN 
IisablsEXPIRY timer 

NOTSUPPLIED 

,NS-UNq 
npeat 

iNS-LPq 

ANS-UN 
VOT-SUPPLIED 

ANS-LP 
VOTSUPPLIED 

ANS-LP 
lisable EXPIRY timn 

NOTSUPPLIED 

iNS-LPq 

NS-WSq ANS-ws 
isable EXPIRY timer 

INPROCESS 

ANS-ws 

VOTSUPPLED 

ANS-WS 

CONDIïïONAL 

ANS-ws 
CONDITIONAL 

ANS-HP 

ANS-HP 

4Ns-ws 

iHIPPED 

4NS-WS 
iHlPPED 

ANS-ws 
IN-PROCESS 

ANS-HP 
isable EXPIRY timer 

IN-PROCESS 

ANS-HP 
M-PROCESS 

ANS-ES 
isable EXPIRY timer 
NOTSUPPLIED 

ANS-ws 
‘4OTSUPPLIED 

ANS-HP 

4OTSUPPLIED 

ANSHP 
iI0TSüPPLED 

ANS-ES 
JOTSUPPLIED 

ANS-HP 

SHIPPED 
NS-HPq 
Itpest 

ANS-HP , 
SHIPPED 

inablc EXPIRY timer 
NOTSUPPLIED 

CAR + 
CANCELLED 

CAR + 
CANCELLED 

NS-ESmq 
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Table A-9 continued 
IDLE IN-PROCESS NOTSUPPLED 

? A R q  - 
:ARreq - CAR - 
repeat IN-PROCESS 

S H l q  SHI 
set RETURN var 

disable EXPIRY timer 
SHIPPED 

SHIrrq 
repeat 

MSGrrq MSG MSG 
IN-PROCESS NOTSUPPLED 

CHKItq 
CHK (opt) 
SHIPPED 

C H K Y  
repeat 

DUEreq 
DUE 

SHIPPED 

DUE- 
repeat 

REA=q+ I I 
R e k q  + 

repeat 

REA- - 

REA- - 
mpeat 

R C L q  
RCL 

SHIPPED 

R C L q  
repeat 

LSliul 
LÇT 

SHIPPED 

uny 

C-REP + C-REPind + C-REPiud + 
IN-PROCESS NOTSUPPLIED 

c-REP + C-REPind + C - W i n d  + 
ttpent IN-PROCESS NOTSUPPLIED 

NOTSUPPLED 
C-REP ~ C-REPind - 

C-REP - C-REPind ~ 

m e a t  NOTSUPPLED 

CONDiTiONAL CANCEL 
PüNDING 

IN-PROCESS 

I I I 
SHI 

net RETURN variable 
dinable EXPIRY tiimr 

SHtPPED 

MSG MSG MSG MSG 
CONDiTiONAL CANCELPENDING CANCELLED FORWARD 

STQ STQ STQ STQ 

SIR S I R  S I R  S I R  

CONDiTiONAL CANCELPENDING CANCBUED FORWARD 

CONDmONAL CANCELPENDING CANCELLED FORWARD 

I 
C-REPiod + 

IN-PROCESS 

C-REPind ~ 

I I I 

SHIPPED 

CARind - 
SHIPPED 

CARind - 
SHIPPED 

SHI 

SHIPPED 

SHI 
SHIPPED 

M s a  
SHWPED 

STQ 
SHIPPBD 

STR 
SHIPPED 

P6 
DUE 

SHIPPED 

DUE 
SHIPP@D 

P6 
REA+ 

SHIPPED 

REA+ 
SHIPPED 

P6 
REA - 

SHiPPNI 

REA - 
SHIPPED 

P6 
RCL 

SHIPPED 

RCL 
SHIPPED 

P6 
LST 

SHIPPED 

U T  
SHIPPED 

P6 
DAM 

SHIPPED 
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Table A-9 concluded 
I IDLE I INPROCESS I NOTSUPPLIED 

CAN n 
CANind CANind 

c , w c m - p m m a  NOTSUPPLIED 

CAN -n 
CANind CANind 

IN-PROCESS NOTSUPPLIED 

CAN CANind CANind 
=pent IN-PROCESS NOTSUPPLlED 

MSO MSGind MSGind 
IN-PROCESS NOTSUPPLIED 

STQ STQind STQind 
W-PROCESS NOTSUPPLIED 

STR SïRind STRind 
IN-PROCESS NOTSUPPLIED 

RCV 
RCVind 

SHlPPeD 

RENind 
SHIPPED 

ISTind 
SHIPPED 

DAMind 
SHIPPED 

EXPind 

NOTSUPPLIED 

118 

CONDïiïONAL CANCEL I CANCELLeD 1 FORWARD I SHIPPED I PENDiNG 

SHIPPED 

P6 
RJ3Tmd 

SHIPPED 

I I 
~6 

RENind 
SHlPPED 

~6 1 I LSTind 
SHIPPED 

LSnnd I I SHIPPED 

DAMind DAMind 
SHIPPED SHIPPED 

NOTSUPPI= 
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Annex B (normative) 
lkansfer Syntax 

More than one encoding scheme can be applied to the values of data types that are defined 
using ASN.l. The mandatory encoding scheme is the Basic Encoding Rules for Abstract 
Syntax Notation One defined in IS0 8825. An additional possibility is the encoding 
scheme defined by the EDIFACT standard, IS0 9735. 

This appendix defines rules for encoding ILL APDUs using EDIFACT. If EDIFACT 
encoding is used as the ILL transfer syntax (i.e. as a supplement to ASN.l), the encoding 
rules provided in this annex must be applied. 

All the data transmitted between two sites at one thne is defined to be an interchange. An 
interchange is in turn made up of one or more messages. Each ILL APDU to be 
transferred is encoded as a single EDIFACT message; each EDIFACT message contains 
exactly one ILL APDU. 

B.l  EDIFACT Features Not Supported 
The following EDIFACT features are not supported. They are not to be used in an inter- 
change: 

- Use of functional groups 

NOTE - Functional groups are used to convey groups of messages of the same type; 
this is an unneeded feature that is distinct from the capability to include multiple mes- 
sages, possibly of different types, within a single transmission. This latter capability is 
also available and can be used. 

- Explicit indication of segment nesting 

B.2 Character Set and Syntax Level 

Of the two syntax levels defined by IS0 9735, level B shall be used with the correspond- 
ing character set. However, the delitniter characters as defined in level A will be applied, 
i.e. the characters "+':?". Of the two choices defined for ILL-String in clause 9, only the 
EDIFACT-String can be used with the EDIFACT encoding. 

1 1'9 
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B.3 EDIFACT Interchange 
EDIFACT defines an interchange as being the unit of data that is transferred between two 
sites. ILL APDUs are encoded as part of an EDIFACT interchange. 

An interchange is made up of a number of segments. Each segment begins with a three 
character segment code, followed in sequence by the segment code delimiter, the segment 
content, and the end of segment deliniiter. The end of segment delimiter is defined to be 
the ""' character. The segment code delimiter is defined to be the "+" character. 

The segment content is made up of one or more data elements. Data elements are 
separated from each other by the character. A data element is made up of a string of 
EDIFACTString characters, or by two or more sub-elements. The order of the data ele- 
ments and sub-elements within a segment is fixed. 

Optional data elements which contain no data need not be transmitted if they appear as the 
last data element of a segment. For example, a segment with segment code "ABC", made 
up of three data elements, the first containing the data "12345" and the second and third 
optional and empty, can be transmitted in any of the three following forms: 

ABC+12345++' 

ABC+12345+' 

Al3C+12345' 

Sub-elements axe separated from each other by the ":" character. A sub-element is made 
up of a string of EDIFACTString characters. It may be repeated within an element up to 
the number of times specified by the corresponding ASN. 1 specification in clause 9. 

Optional sub-elements which contain no data need not be transmitted if they appear as the 
last sub-elements of a data element. For example, a data element which is preceded and 
followed by data elements of the same segment and which is made up of two sub-ele- 
ments, the first containing the data "12345" and the second optional and empty, can be 
transmitted in either of the two following forms: 

.. .+ 12345:+.. . 

...+ 12345+ ... 

The character "?'I is an escape character. If the data element or sub-element is to contain 
one of the special characters "+':?" then the special character must be preceded by a "?". 

The following is the definition of an interchange in Bacchus-Naur form. (All literal char- 
acters are enclosed by double-quotation marks). 
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a 

interchange ::= segment-list 

segment-list ::= segment I segment segment-list 

segment : := segment-code "+" segment-content "'" 

segment-code ::= alpha alpha alpha 

segment-content : := data-element 
I data-element "+" segment-content 

datLelement ::= content-string 
I content-string 'Y' data-element 

content-stting ::= stringpart 
I st r in~part  content-string 

string-part ::= normal-string I special-character 

special-character ::= "??" I "?+'I I "7." .. I "?'" 

normal-suing ::= {A variable length string of O or 
more EDIFACïString characters 
excluding "?+: 'I' ] 

alpha ::= (any character a-z or A-Z} 

Each interchange contains exactly one Service String Advice segment (segment code 
UNA) and one Interchange Header segment (segment code UNB), which must be the first 
and second segments of the interchange, respectively. 

Following the Service String Advice and the Interchange Header segments, the inter- 
change contains one or more messages. Each message contains exactly one Message 
Header segment (segment code U") and it must be the first segment of a message. 

A message contains exactIy one Message Trailer segment (segment code UNT) and it 
must be the last segment of the message. 

A Message Header segment, the next Message Trailer segment, and all segments between 
the Message Header and the Message Trader constitute a single message. 

Where an ASN.l data type is mapped to a sequence of EDIFACT segments, the order of 
the segments is important. Otherwise, the order of segments is not significant. 

The segment following the last message must be an Interchange Trader segment (segment 
code UNZ). There is exactly one Interchange Trailer segment per interchange, and it must 
be the last segment of the interchange. 
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B.4 Segments 
The segments which make up an interchange are classified as control segments or as data 
segments. 

The control segments are the Service String Advice, Interchange Header, Message 
Header, Message Trailer, and Interchange Trader. These segments do not contain any ILL 
APDU content information as specified in clause 9. The structure of these segments is 
given in clause B.5. 

The data segments are those segments of a message between the Message Header and the 
Message Trailer. The structure of the data segments is created by applying the rules of 
clause B.6 to the ASN.l specification of clause 9. 

~ 

The data value of an ILL APDU is completely contained within the data segments of a 
single message. 

B.5 Control Segment Encoding 

B.5.1 Control Segment Construction 
This clause defines the construction of the control segments. Each segment is assigned a 
name and a three character segment code used for identification within the EDIFACT 
interchange. A description of the segment is provided followed by a list of data elements 
contained within the segment. These data elements are described in clause B.5.2. All data 
elements of the control segments are mandatory. 
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Segment name 

Segment code 

Description: 

Represent ation: 

Service String Advice 

UNA 

Defines the characters selected for use 
as delimiters and indicators in an 
interchange. This must be the first 
segment in the interchange and must 
appear immediately before the 
Interchange Header (UNB) 

It must be represented as: UNA:+.?(space)’ 

Segment name: 

Segment code: 

Description: 

Data elements: 

Interchange Header 

UNB 

Indicates the start of an interchange. Must be the 
second segment of the interchange. 

Syntax Identifier 

Interchange Sender 

Interchange Recipient 

Datenime of Preparation 

Interchange Control Reference 

Communications Agreement ID 
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Segment name: Interchange Trailer 

Segment code: 

Description: 

Data elements: 

UNZ 

Indicates the end of an interchange. Must be the 
last segment of an interchange. 

Interchange Control Count 

Interchange Control Reference 

Segment name: Message Header 

Segment code: U" 

Description: Indicates the start of a message. 

Data elements: Message Reference Number 

Message ldentifier 
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Segment name: 

Segment code: 

Description: 

Message Trailer 

UNT 

Indicates the end of a message. 

Data elements: Number Of Segments In The Message 

Message Reference Number 
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B.5.2 Data Elements of Control Segments 

Data Element: Syntax Identifier 

Description: 

Represent ation: 

Identifies the syntax rules. Consists of two 
sub-elements: Identifier and Version Number. Both 
sub-elements are mandatory. 

Identifier is represented by the four characters 
"UNOB". Version Number is represented by the 
single character "1". 

Data Element: Interchange Sender 

Description: Identifies the sender of the intercli nge. Cont ins - 
one of the components of the ASN.l system-id type. 

EDIFACTStrhg, length 35, variable. Represent at ion: 

Data Element: Interchange Recipient 

Description: Identifies the recipient of the interchange. 
Contains one of the components of the ASN. 1 
system-id type. 

Representation: EDIFACTString, length 35, variable 

126 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 10

16
1-1

:19
93

https://standardsiso.com/api/?name=152cd8743a1d2655a563e8b30c887117


I S 0  10161-1:1993(E) 

Data Element: Datenime of Preparation 

Description: Date and time of interchange preparation. 
Consists of two sub-elements: Date and Time. The 
date is six characters long in the format YYMMDD, 
while the time is four characters long in the 
fonnat HHMM . 

Representation: 

Date: Numeric string, length = 6, fixed. 

Time: Numeric string, length = 4, fixed. 

Data Element: Interchange Control Reference 

Description: A unique reference assigned to the interchange by 
the sender. 

Represent ation: EDIFACTStrbig, length = 14, variable. 

Data Element: Communications Agreement ID 

Description: Identifies the conununication agreement which 
governs the information content of the 
interchange. It has the value IS0-10161-1[LL-1 
where the 10161 represents the IS0 number of the 
ILL protocol standard. This identifier 
corresponds to the ILL APDU definition identifier 
specified in clause 9 of this International 
Standard. 
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Data Element: Interchange Control Count 

Description: 

Represent ation: 

Total number of messages in the interchange. 

Numeric string, length = 6, variable. 

Data Element: Message Identifier 

Descript ion: Identifies the type and version of ILL APDU which 
is contained within the message. The APDU type 
is a 6 character string as defined in clause 
B.6.1. The version number is a three character 
numeric string. 

Representation: 
Type - EDIFACTString, length = 6, fixed. 
Version Number - EDIFACTString, length = 3, variable. 

Data Element: Message Reference Number 

Description: Provides a unique message reference. It is not 
related to any ILL APDU types and, therefore, is 
specific to the EDIFACT encoding. 

Represent at ion: EDIFACTString, length = 14, variable. 
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Data Element: Number Of Segments In The Message 

Description: A count of the total number of segments in the 
message, including the Message Header and the 
Message Trailer. 

Numeric string, length = 6, variable. Representation: 
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B.6 Encoding ILL APDUs using EDIFACT 

'B.6.1 Mapping ASN.1 Data Types to Messages 

Each message within a EDIFACT interchange corresponds to a single ILL APDU. The 
following table lists the ASN.l types which are mapped onto EDIFACT messages (i.e. 
ILL APDUs) and the Message Identifier value to which they correspond. 

EDIFACT MESSAGE 
ASN.1 TYPE IDENTIFIER VALUE 

Ill-Request 
Fonv ad-Notification 
Shipped 
ILL-Answer 
Conditional-Reply 
Cancel 
Cancel-Rep1 y 
Received 
Recall 
Returned 
Checked-In 
Overdue 
kRenew 
Renew -Answer 
Lost 
Damaged 
Mess age 
Status-Query 
S tatus-Or-Error-Report 
Expired 

ILLREQ 
FORNOT 
SHIPED 
ILLANS 
CONREP 
CANCEL 
CNLREP 
RCEIVD 
RECALL 
RETRND 
CHKDIN 
OVERDU 
RENEWL 
RENANS 
LOSTIT 
DAMAGE 
MESSAG 
STATQY 
STATRP 
EXPIRD 

B.6.2 Mapping ASN.l Types to EDIFACT Segments a 
This clause provides a mapping from the ASN. 1 types into EDIFACT segments, data ele- 
ments, and sub-elements. This mapping makes use of implicit nesting and implicit 
repeated segments. 

Each EDIFACT segment is given the name of the corresponding ASN.l type identifier, 
i.e. if a type identifier in the ASN.l specification of clause 9 is defined as a segment name 
within this clause, then the corresponding ASN.1 type is represented in EDIFACT as a 
segment. The segment is optional if the corresponding type in the ASN.l specification is 
declared optional. 
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Following the segment name is the three character segment code used to identify the seg- 
ment within the EDIFACT interchange. 

Following the segment code is a list of the data elements which make up the segment. The 
names of these data elements correspond to the ASN.l value type identifiers, i.e. if an 
ASN.l type identifier of clause 9 appears in the data element list of this clause then it is 
encoded in EDIFACT as an EDIFACT data element. The data element is optional if the 
corresponding type in the ASN. 1 specification is declared optional. 

An ASN.l type mapped to an EDIFACT data element either corresponds to an ASN.l 
simple type (ENUMERATED, INTEGER, EDIFACT-String, BOOLEAN or OBJECT 
IDENTIFIER), or contains EDIFACT sub-elements. 

If an EDIFACT data element is made up of sub-elements, then these sub-elements are 
listed after the data element, and are eiiclosed in braces ({ }), except in the case of data 
elements defined as EXTERNAL, in which case the structure is to be defined externally. 
The names of the EDIFACT sub-elements correspond to the ASN.l type identifiers, i.e., if 
the ASN. 1 type identifier appears in the sub-element list, then it is encoded in EDIFACT 
as an EDIFACT sub-element. The sub-element is optional if the corresponding type in the 
ASN. 1 specification is declared optional. 

An ASN.l type mapped into an EDIFACT sub-element must correspond to an ASN.l 
simple type (ENUMERATED, INTEGER, EDIFACT-String, BOOLEAN or OBJECT 
IDENTIFIER). 

The order of the listing of the data elements corresponds to the order in which these data 
elements must appear within the segment. 

The order of the listing of the sub-elements corresponds to the order in which these sub- 
elements must appear within the data element. 

Any default values to be assumed if the data element or sub-element are not present are 
given in the ASN.1 specification. 

ASN.1 types defined as EXTERNAL are mapped to EDIFACT data elements with the 
first sub-element defined as an object identifier. The remaining sub-elements are defined 
externally, but must correspond to the ASN.1 simple types supported in this specification. 
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Segment Name: account-number 

Segment Code: ACN 

Data Elements: account-number 

Segment Name: already-tried-list 

Segment Code: ATL 

Data Elements: -- none; this segment includes the subordinate 
-- segment system-id, which is repeated for 
-- each entry in the list 

Segment Name: answer 

Segment Code: A N S  

Data Elements: answer 

Segment Name: billing-address 

Segment Code: BAD 

Data Elements: -- none; this segment comprises other 
-- segments rather than actual 
-- data elements. It includes 
-- the following segments: 
-- postal-address 
-- system-address 
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Segment Name: client-id 

Segment Code: CID 

Data Elements: client -nanie 
client - s tat us 
client-identifier 

Segment Name: 

Segment Code: 

Data Elements: 

conditional-results 

CRE 

-- none; this segment comprises other 
-- segments rather than actual 
-- data elements. It includes 
-- the following segments: 
-- conditions 
-- date-for-reply 
-- location-info 
-- this last subordinate segment may be repeated 

Segment Name: 

Segment Code: 

Data Elements: 

conditions 

CON 

conditions 
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I 
~ Data Elements: copyright-compliance 

I 

Segment Name: 

Segment Code: 

Segment Name: correlation-information 
I 

Segment Code: COI 

copyright-compliance 

COC 

Date Elements: correlation-information 

Segment Name: cost-estimate 

Segment Code: CST 

Data Elements: cost-estimate 

Segment Name: 

Segment Code: 

Data Elements: 

cost-info-type 

CIT 

account-number 
maximum-cost 

( 
currency -code 
monetary-value 
1 

reciprocal-agreement 
will-pay -fee 
payment -provided 
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Segment Name: current-s tate 

Segment Code: CUS 

Data Elements: current-state 

Segment Name: date-checked-in 

Segment Code: DCI 

Data Elements: date-checked-in 

Segment Name: 

Segment Code: 

Data Elements: 

date-due 

DUE 

date-due- field 
renew able 

Segment name: 

Segment code: 

date- for-reply 

DFR 

Data Elements; date-for-reply 

Segment Name: date-received 

Segment Code: DRC 

Data Elements: date-received 
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Segment Name: 

Segment Code: 

Data Elements: 

date-returned 

DRT 

date-returned 

Segment Name: 

Segment Code: 

Data Elements: 

delivery -address 

DAD 

-- none; this segment comprises other 
-- segments rather than actual 
-- data elements. It includes 
-- the following segments: 
-- postal-address 
-- sys tem-address 

Segment Name: delivery-service 

Segment Code: DLS 

Data Elements: transport at ion-mode 

Segment Name: 

Segment Code: 

Data Elements: 

desired-due-date 

DDD 

desired-due-date 
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Segment Name: error-report 

Segment Code: ERR 

Data Elements: -- none; this segment comprises other segments 
-- rather than actual data elements. It includes 
-- the following segments: 
-- correlation-information 
-- report-source 
-- user-error-report 
-- provider-error-report 

Segment Name: estimate-results 

Segment Code: 

Data Elements: 

ESR 

-- none; this segment comprises other 
-- segments rather than actual data elements. 
-- It includes the followiig segments: 
-- cost-estimate 
-- location-info 
-- this last subordinate segment may be repeated 

Segment Name: 

Segment Code: 

Data Elements: 

estimated-date-available 

EDA 

estimated-date-available 
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Segment Name: extension 

Segment Code: EXT 

Data Elements: -- none; this segment comprises other segments 
-- rather than actual data elements. It includes 
-- the following segments: 
-- extension-identifier 
-- extension-critical 
-- this segment will also contain one or more other segments 
-- which encode the data elements of the protocol extension, 
-- i.e. of the type "item"; 
-- the segments which may be included here are defined by 
-- the value of "extension-identifier". 
-- No extensions are defined for version 1 of the protocol 

Segment Name: extension-criticai 

Segment Code: ECR 

Data Elements: critical 

Segment Name: 

Segment Code: 

Date Elements: 
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Segment Name: forward-flag 

Segment Code: FWD 

Data Elements: forward-flag 

Segment Name: forward-note 

Segment Code: FWN 

Data Elements: forw ard-note 
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