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Foreword
(Informativey
ISO 23950 is identical in text to ANSI/NISO Z39.50-1995 (except for certain style discrepancies b
standards,| for example, I1ISO standards have "Annexes" where ANSI standards have "“Appendices

Informatiof Retrieval (239.50) Application Service Definition and Protocol Specificdfiote’that "Z39.5
incorporateéd into the name of both standards, in order to avoid any possible confusion that these ar
because "¥39.50" is commonly used to refer to the service and protocol defined by.this standard. Note

10162 and I1SO 10163 are superseded by the approval of this standard, ISO 23950. Throughout the rg
referenceq to "239.50-1995" pertain to ANSI/NISO Z39.50-1995, which is identical to 1ISO 23950. Refe
Z39.50-19P2, and Z239.50-1994, refer to earlier versions, not identical to ISO@3950.

ANSI/N
revision of
should tak
approved

This prg

SO Z39.50-1995, Information Retrieval (239.50) Application, Sefvice Definition and Protoco
ANSI/NISO Z39.50-1992. Because draft versions of 2396021995 were referred to as Z39
e note that any draft referred to as Z239.50-1994 is not. the latest version of this standard.
ersion of the standard which was preceded by various drafts referred to as 239.50-1994.
tocol was originally proposed in 1984 for use with bibliographic information. Interest in Z39.50
the Z39.50 Implementors Group (ZIG) was established. Members of the ZIG include manufacturer
information providers, and universities who wish to acéess or provide access to various types of
bibliographic, text, image, financial, public utility, chemical, and news. ZIG membership is open to all inter
In 1989 the Z39.50 Maintenance Agency was formed and administered at the Library of Congress.

btween 1ISO and ANE
"), with identical nar
0" is explicitly

b different standards,
hat related 6tandards
mainder of this forew
Fences to Z239.50-198

Specification, was a
50-1994, implementc
739.50-1995, is the fi

broadened and in 19¢
5, vendors, consultar
information, includir
ested parties.

t was assigned to rey

Z39.50-19B8 to achieve bit-compatibility with the” International Standard, 1ISO 10162/10163, Search a

d Retrieve, SR. At tl

time, variqus enhancements to support a wide range of information retrieval activities had been propoged for the 1992 vers

However,

any of these features were not fully developed, and their incorporation into the 1992 standard would have cau

significant|[delay. Consequently the maintenance agency deferred the proposed new features with a corpmitment to implemer

that develppment of the required features would proceed, and that the next version would be a comp

standard. ¥39.50-1992 replaced and'superseded Z39.50-1988, and became a compatible superset of SR.

In 1992 the maintenance ageney conducted a formal survey of Z39.50 implementors to determine t
proposed hew features. The-survey’s purposes were (a) to begin to narrow the list to a manageable se
the propoded features were adequately specified and understood, and (c) to gauge their perceived cost
results revealed certain features to be indispensable, and that certain others features could be eliminated

ible superset of the

ne relative importance
, (b) to determine wh
ind complexity. The s
from fartttemconsid

hally was determined

through April 1994, t
issed them at length

maintenance-agency developed a revised draft. Implementors carefully scrutinized each draft and disc
over the iHist; 1yiop i i
each ZIG meeting were incorporated into a subsequent draft. In April 1994, the ZIG recommended that
form.

The 1992 version came to be known as “version 2,” and the 1995 version, “version 3.” However,

e agreements reache
the draft be put into fi

although these versi

designations do have specifiootocol significance, they do not refer to versions of stendard 239.50-1992 specifies protocol

version 2; Z39.50-1995 specifies protocol versions 2 and 3.

Although Z239.50-1992 replaced and superseded Z39.50-1988 (which is obsolete) the relationship between Z39.50-1992
Z39.50-1995 is quite different: Z39.50-1995 is a compatible superset of the 1992 version. An implementor may obtain compl
details of version 2 from the Z39.50-1995 document, and build an implementation compatible with Z39.50-1992.

Vi
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of the Protocol
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The protocol specifies formats and procedures governing the exchange of messages between a client and server, thus enabling
client to (a) request that the server search a database and identify records that meet specified criteria, and (b)eretriaNefsom

the identified

records.

The client may initiate requests on behalf of a user; the protocol addresses communication between the client andIserver (whic
may reside on different computers); it does not address interaction between the client and user.
Z739.50-1992 provides the following basic capabilities, all of which are supported in this standard as well. The clientanay send
search, indicating one or more databases, and including a query as well as parameters which determine whether reabrds identifi
by the search should be returned as part of the response. The server responds with a count of records identified amueossibly s
or all of the records. The client may then retrieve selected records. The client assumes that records selected by the &earch fo
“result set” (an ordered set, order determined by the server), and records may be referenced by position within theadet. Option

capabilities i
The cli
compl
if more
The clig
The clig
The clig

n

The se
process

:

The senver may imposecess contralestrictions on the client by demanding authentication before proce

clude:
nt may specify aelement seindicating data elements to retrieve in cases where the client-does

not wish to receive

e database records. For example, the client might specify “If 5 or fewer records are identified, fransmit ‘full’ records

han 5 records are found, transmit ‘brief’ records.”

nt may indicate referred syntafor response records, for example, USMARC.
nt maynamea result set for subsequent reference.

nt maydeletea named result set.

'ver may provideesource controlby sending an unsolicited or solicited ‘status report; the se
ing and allow the client to indicate whether to continue.

Query
This standar

attributes, specifying, for example, type of term (subject, name, etc.),“Whether it is truncated, and its st
responsible fpr mapping attributes to the logical design of the database. Terms may be combined in a t)
Boolean opefators. Terms and operators are expressed in Reverse Polish Notation.

Attribute Sets
The attribute$ associated with a search term belong to.& particular attribute set, whose defiadisieried that i
unique and gjobally recognizedtribute-set-igd anObjectldentifier which is included within the query.
Annex 3, ATR, defines and registers the attributeébiel, which specifies various attributes useful for biblig

The bib-1 at
registered as|

Respo
The protocol
records.
Annex 5,

CANMARC; these object identifiers accompany database records returned by the server. The appendix def

of record forn

Diagnostig
registers two
bibliographic

Formulation
fully specifies and mandates support dyffee1query, expressed by individual search terms, &

ibute set was developed by the, bibliographic community; it is intended that attribute sets v
needed by other communities. ‘Additional attribute sets may be registered outside of the stand

nse Records

REC, registers objett identifiers for various MARC formats, including USMARC, UKMARC, N

nats, and prowides for registration of additional record formats.

records.are similarly accompanied by an object identifier which identifies their format. Annex
diagnestic record formats (one of which was defined in Z39.50-1992) that include various diag
applications. Additional diagnostic record formats may be registered.

5sing a request.
ver may suspend

ach with a set of
ructure. ke server
pe-1 query, linked b

5, assigned a

graphic queries.
ill be developed and
hrd.

distinguishes two types of records that may occur in response messages from the server: glatabase and diagnos

brway MARC and
ines several other typ

4, ERR, defines and
nostic cdoes useful

New Features
Provided below is a summary of the enhancements in Z39.50-1995 (versus the 1992 version). The designations “version 2" an
“version 3” refer to protocol version; “Z239.50-1992" and “Z39.50-1995" refer to the respective standards. Thus whereaa particul
feature is described as “new in Z39.50-1995,” that generally means it applies in either protocol version. An examplenis Scan: a
implementor may add the Scan service to an existing implementation of 239.50-1992 without incorporating any other new

features.

The enhancements described below fall into four categories: search, retrieval, new services and facilities, and miscellaneot

enhancemen

viii

ts.
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Search

Attributes. A number of enhancements pertain to attributes and attribute sets. In version 3, attributes may be combined fr
different attribute sets within a single query (even for a single search term). This presents two advantages: First,itlisrusef
searching multiple databases (although version 2 supports multiple-database searches, all attributes within a query toust belo
a single attribute set, which inhibits the ability to search multiple databases, unless those databases are similargwSecond,
attribute sets may now be defined with less replication.

Version 3 provides two further enhancements allowing flexibility in the definition of attribute sets. First, new data types fo
attribute values are defined (in version 2 only numeric values are allowed). Second, an attribute set definition may now |
alternative sets of evaluation rules (for example, whether the server is allowed to substitute an attribute that it thieks is m

appropriate), and the query may select one of the alternatives. The enhanced bib-1 attribute set definition
The bib-1 definition in Z39.50-1995 also included many new attributes (as well as all of the attributes in

exploieatienew f
Z39.50-1992).

Extended |Result Set Model The basic model of a result set is developed in Z39.50-1992; the 1995
“extended [result set model,” which supports extended proximity searching.

The extended model also supports a new version 3 search funesimiction, which is (in effect) an operati
It permits gelection of records from a result set, based on specified attributes.

Search Teym.The search term for a query may take on a variety of data types in versign“3. (In version 2
and thus essentially has no data type, so the type is often described by a structute” attribute.) This €
gueries (as$ well as attribute set definitions) by reducing the need for structure attributes.

e Results. In Z239.50-1995 the server may provide information‘per guemponent(i.e., per
database)| as part of the Search response (version 3 only), or as part of{resource-control when the serve
the search[ The server may also create and provide access to a resultset for individual query component

version describes a

bn on a result set.

a search term is bing
nhancement will sim

sub-query, per
r reportess diie progr
S.

Retrleval

the message, and if it cannot, it simply fits as many as it caf:*The client might want to retrieve, for exam
knowing itl cannot retrieve them in a single message.-Jypically the client will request all ten thousa
response, [determine how many records are retrieved{and then send another request for the remaining
many envifonments but is unacceptably slow for high-speed networks. The server must await a request
records, which introduces a delay; the delay-may be negligible for conventional networks, but is int
networks. |In version 3 a server may respond to a retrieval request with multiple consecutive res
requests.

Segmentagion.In version 2, a retrieval response is limited to a single message; the server attempts to fit t%

Retrieval Tools. The ZIG worked intensively over two years to develop an extensive model and suite of tg
retrieval functions to support various retrieval applications, in particular, document retrieval. The model
RET. Sevdral new object'classes were designated in Z39.50-1995 (schemas, tagSets, variants) and speg
other clasges are defined. Annex RET provides detailed semantics for these objects and describes hoy
provide a Variety-of.document retrieval capabilities. Following are a few examples:

» A single“database record might include a number of documents. The client may discover and retri

e requested records
le, tenebordsind r

d records, wait for t
records. This works w
before sending each ¢
plerable for high-spe
bonse messages witl

pe. Version 3 thus
t or server may choo

ols for a wide range c
S detailed I Anne

cific objects from thes
v they are used toget

bve a specific docum

rathar than the entire database record.

The client may retrieve a specific portion of a document, logical or physical, for example, specific pages, a specific chapt

a specific caption, all captions, or all images. The client might retrieve just headings, for example, all chapter or secti

headings.
A document might be available in a wide variety of formats (e.g., PostScript, SGML), languages,
(e.g., line length, lines per page, columns), and other variants. The client may discover what vari

presentation parame
ants are supported fc

document, as well as information associated with a particular variant form: for example the cost to retrieve the docum
according to a specific variant, or its size. Finally, the client may then retrieve the document (or specific portiony accordi

to the desired variant.

Associated with a document, for a given search, mayjtheointers to terms (within the document) relevant to the search.

The client might retrieve hits along with a document to quickly locate the satisfying portions. Or the client might retrieve

only the hits (ranked in order of importance), and subsequently retrieve only the indicated satisfying

portions.
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New Services and Facilities
Scan and Sort Scan and Sort were new services in 239.50-1995. These are used respectively to scan terms in a list or index, an

to sort aresu

It set.

©1SO

Scan is currently the only service in the Z39.50 Browse facility, but it is intended that various other browse capabiiities wil
added in future versions.

Extended ServicesExtended Services was a new facility in Z39.50-1995. It includes a new Z39.50 senkodetiteed Services
service used to initiate a specific extended service task, which is executed outside of the Z39.50 session and whose progress m:
be monitored using Z39.50 services. Specific extended services include: save a result set, set a periodic query schedule, expor

document, or

der a document, and update a database.

Explain. The
contact infor
attribute detq
special datah
information i

Some Exp
“general feat

'I:ew Explain facility allows a client to retrieve details of the server implementation: generaj fi

ation, hours of operation, restrictions, usage cost, etc.) databases available for searching,
Is, schemas, record syntaxes, sort capabilities, and extended services. The server maintains
ase that may be accessed by the client using the 239.50 search and retrieval facilities. Th
detailed in the standard.
lain information is transparent to the client, intended for direct display to the glient-user, and
ires”). Some Explain information is intended to be shared by client and user, For example, th

patures (description,
indexesetsittribute
Explainimé&rmation

e format of the Expla

s so degignated (e.
e client may retrieve

list of searchable databases; for each database in the list the client might displesn@al name; an icon, and a bijief description.

Meanwhile th
displayed. Sg
about attribu
query to a Z3

Miscell

Termination §nd Re-initialization. Version 3 includes a more flexible‘@pproach to termination of a 239.50 s

effect, re-initi
Concurrent G

Diagnostics.

defined within the standard. In version 3, diagnostic formats may be externally defined and registered. On

defined, alon

Access Cont

defined formats for encryption and authentication, and a format allowing the server to prompt the client for a

Character Sd
greater flexi
session.

Units. New d
unit type and

Extensibility

e client would retain thectual database name to be used in a protocol*message, which pro
me Explain information may be completely transparent to the user. For example, the client m
es supported for a database and use that information when foermulating a query (when con

9.50 type-1 query).
aneous Enhancements

blization without taking down the network connection.
perations. Multiple concurrent operations are alloyed in version 3. In version 2, operations are

lost 239.50 services include diagnostic eapability. In version 2 a diagnostic must conform

j with a comprehensive set of diagnostics.

t Support.A new data type, “International String,” has been introduced for character strings.
ility for a client and'server to agree to the use of a particular language and one or more

hta types aresintroduced for support of units. These definitions allow standard representations
unit. Forexample, unit type might be “mass,” and unit, “kilogram.”

hnd “Negotiation. Version 3 provides a powerful extensibility feature. Each protocol messag

bably would not be
hy retrieve informatior
erting a user-supplie

pssion, to allow, in
strictly serial.

to a specific format
b such (new) format i

fol Formats.Z39.50-1992 provides‘access control, but does not define any access control foprmats. 239.50-1995

rbitrariomformat
ts definition allows
haracter aets during

fo be used to represe

e includes a field

designated f

pr “information whose format is to be defined externally. These externally defined formats \

ill be registered and

maintained by the Z39.50 Maintenance Agency as provisional extensions to the standard and for experimental use and possib

consolidation

into a subsequent version.

In Z39.50-1995 the concept of a “negotiation record” was introduced. The client may include a negotiation record within the
initialization message to propose that some condition be in effect for the session (for example, the use of a partigglanidngua
one or more character sets). The server may respond, indicating whether the proposal is accepted, or indicate a counter-proposa
The negotiation record is an application of the new extensibility feature. Negotiation records will be defined externally and
maintained by the Z39.50 Maintenance Agency.
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Information and documentation — Information retrieval (Z39.50)

Application service definition and protocol specification

1. Introdpiction
This standard is one of a set of standards produced to facilitate the interconnection_of eomputer systéms. It is politioned \
respect to|other related standards by the Open Systems Interconnection (OSI) basic_reference model

defines a protocol within the application layer of the reference model, and is concerned in particular with
of information in databases.

1.1 Scope and Field of Application

This stanglard defines the Information Retrieval Application Service (section 3) and specifies the
Application Protocol (section 4). The service definition describesservices that support capabilities w
services afe in turn supported by the Z39.50 protocol. The descrigtion neither specifies nor constrains th

ISO 7498). This stan
the seargvaind retr

Information Retriev:
thin an appkcation; t
b implemeimation with

computer gystem. The protocol specification includes the definition of the protocol control information, the rules forrexchangi

tion, and the conformance requirements to be metby implementation of this protocol.

There havg been three publications of Z39.50: Z39.50-1988, Z239.50-1992, and Z39.50-1995; and there
of the Segrch and Retrieve Protocol, 1IS©~10163-1:1993. The three publications: Z39.50-1992, ISO 10
1995 (but hot Z39.50-1988) each ingorporate the concept of a protocol version, and three protocol versid
version 2, fand version 3. ISO 10163:1:1993 is based on protocol version 1; Z39.50-1992 is based on p
1995 is baked on protocol version-2 as well as protocol version 3. (There is no protocol version associate

This International Standard,~"TSO 23950, is based on version 2 and version 3. It assumes that vel
identical, thus implementations that support version 2 automatically support version 1 (otherwise, ve
mentioned elsewhere in'this standard). Procedures within this standard that apply specifically to version 2
such.

1.3 Refefenced Standards

for systems supporting information retrieval sefvices, and for organizations such as informatjon servicessuniversit

M communication. It

has been one public
163-1:1993, and Z39.
ns are defirled: versic
otocol version 2; Z39
H with Z39.50-1988.)

sion 1 and version 2
r'sion 1 is not explicit
or versitgu&are no

The following,normative documents contain provrsrons whrch through reference in thrs text, consti
Internationa ‘

ute provisions of thi
publications do not a

However, parties to agreements based on thrs Internatronal Standard are encouraged to mvestrgate the possibility bé applying

most recent editions of the normative documents indicated below. For undated references, the latest

edition of the norma

document referred to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

ANSI/NISO Z39.53-1994, Codes for the Representation of Languages for Information Interchange.
ANSI/NISO Z39.58-1992, Common Command Language for Online Interactive Information Retrieval.
ISO 2709:1996 — Information and documentation - Format for information interchange.

ISO 4217:1990 — Codes for the representation of currencies and funds.

ISO 7498:1984 — Information processing systems - Open systems interconnection - Basic reference model.
ISO 8649:1987 — Information processing systems - Open systems interconnection - Service definition for the association cor

service element.
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ISO 8650:1987 — Information processing systems - Open systems interconnection - Protocol specification for the associatior
control service element.

ISO 8777:1993 — Information and documentation - Commands for interactive text searching.

ISO 8822:1988 — Information processing systems - Open systems interconnection - Connection oriented presentation servic
definition.

ISO 8824:1990 — Information processing systems - Open systems interconnection - Specification of Abstract Syntax Notation
One (ASN.1).

ISO 8825:1990 — Information processing systems - Open systems interconnection - Specification of basic encoding rules for
Abstract Syntax Notation One (ASN.1).

ISO 10160:1997 — Information and documentation - Open systems interconnection - Interlibrary loan application service
definition.

ISO 10161-1:1997 — Information and documentation - Open system interconnection - Interlibrary loan application protocol

specification | Part 1: Protocol specification.

ISO 10163-1}1993 — Information and documentation - Open systems interconnection - Search andretrieye application protoco
specification | Part 1: Protocol specification.

Note: Although this ISO standard supercedes ISO 10163-1, there are provisions within this\standard|intended to maintair
compatibility ith ISO 10163-1, because of existing implementations of that standard.

ISO — International register of coded character sets.

2. Definition
For the purf

A-associatior
Abstract datg
be formed by
may be appli

Abstract recd
record results

Abstract synt
identifier).

Abstract synt
an example.

Access poin
search for re
more elemen

Access point

Aggregate pr|

S
poses of this International Standard the following definitions, apply.

—Sed\pplication association

base record—An abstract representation of the informationin a database record. An abstract
the application of an abstract record structure (defined-by a schema) to the database record.
bd to an abstract database record forming another. instance of the abstract database record.

in an abstract database record.

ax—A description of a particular data'type using an abstract syntax notation. It can be refereng

AX notation—A language thdt allows the denotation of data types in a representation-independs

—A unique or non-unigue key that can be specified either singly or in combination with othe
cords. An access-point may be equivalent to an element (defined by an abstract syntax), deri
ts, or unrelated.to’any element.

clause-Atreperand of a type-1 query (informal).

psent response-Segment requests (if any) together with the Present response, for a Present op

fHatabase record may
\n elentant specifica

rd structure—The primary component of a database schema. An abstract record structure @pplied to a database

ed by an OID (object
ent manner. ASN.1 is
I access points in a

ed from arset of one

eration.

APDU—SeeApplication Protocol Data Unit.

Application association—A communication session between a database user and a database provider. It may consist of one ol
more consecutive Z-associations.

Application Protocol—The rules governing the format and exchange of information between an origin and target.

Application P

rotocol Control Information —Information conveyed by an application protocol data unit.

Application Protocol Data Unit—A unit of information, transferred between origin and target, whose format is specified by the
Z39.50 protocol, consisting of application-protocol-information and possibly application-user-data.
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AppliedVariant —One of three usages for a variant specification. The applied variant is the variant specification that the targ
applies to an element included in a retrieval record. SevalsmtRequestandsupportedVariant.

ARS—SeeAbstract record structure.
ASN.1—Abstract Syntax Notation One, as specified in ISO 8824 and ISO 8825.

Attribute —A characteristic of a search term, or one of several characteristic components which together form a characteristic «
search term.

Attribute element—An attribute represented by a pair of components: an attribute type and a value of that type.

Attribute ligt —A set of attribute elements and the attribute set id to which it belongs. An attribute list iS-qombined with a searc
term to forin an operand of a type-1 query. Usually, one of the attribute elements from the set correspor|ds to a norsslized ac
point, agaipst which the term (as qualified by the other attribute elements) is matched.

Attribute spt—A set of attribute types, and for each, a list of attribute values. Each type (syrepresented by an integer, unig
within that|set (as identified by its attribute set id), and each value for a given type is unigoie-within that tyge.

Attribute s¢t id—An OID that identifies an attribute set, to which an attribute element(within an attribute lit) belongs.

Attribute type —A component of an attribute element. An attribute set defines,one or more attribute typep and assigns an inte
to each type (it also defines values specific to each type). For example, bil-1yassigns the integer 1 for the attrilzaté type “U

Attribute value—A component of an attribute element. An attribute set\defines one or more values for epch attribute type that
defines. Fgr example, bib-1 defines the Use attribute “personal name:”

Client—THe application that includes the origin; the database user.
Client system—The system on which the client resides.
Compositipn specificatior—A specification that may be included in a Present request to indicate the desired compositior
(elements |and record syntax) of the retrieval-records. It includes a schema identifier, element specifigation, and record syr
identifier.
Conditionglly confirmed service—A setvice that may be invoked as confirmed or non-confirmed. It is defined in terms of a
request (from the origin or target)\followed possibly by a response (from the peer). For example| Resource-control is
conditionally confirmed service  initiated by the target. SeeNdsoconfirmed serviceandConfirmed service
Confirmed| service—A serviee-that is defined in terms of a request (from the origin or target) followed by a response (from the
peer). For|lexample, Search’is a confirmed service, initiated by the origin; Access-control is a confirmed service irthiated by

target. Seg¢ alsdon-confirmed serviceandConditionally-confirmed service

DatabasetA collection of information units containing related information. Each unit is a database record

Database tecard—A local data structure rpprpqpnting an information unit in a database

Database schema-A common understanding shared by the origin and target of the information contained in the records of th
database, which allows the subsequent selection of portions of that information via an element specification. A scheama define:
abstract record structure, which, when applied to a database record, results in an abstract database record.

Data element—SeeElement.

Element—A unit of information defined by a schema.

ElementRequest—A request, included with an element specification, for the retrieval of a specific element. The element reque:
may include a variantRequest, indicating the desired variant form of the element.
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Element set name—An element specification in the form of a primitive name.

Element specificatior—An instance of an element specification format, or an element set name. An element specification
transforms an abstract database record into another instance of the abstract database record (this may be a null tyansformatic
The element specification selects elements from the abstract database record, and possibly also specifies variant &ams for tho
elements.

Element specification format—A structure used to express an element specification.

Element specification identifie—The object identifier of an element specification format, or an element set name.

Exceptional record e special case when &

Facility—A lggical group of Z39.50 services; in some cases, a single service. For example, the Retrieval facility consists of the
Present servjce and the Segment service; the Search facility consists of the Search service, Alternatively, a facility might no
consist of selvices, but instead might use services of other facilities. For example, the Explain facility does rjot defivieemny

but uses the Bearch and Present services.

Final fragmemt—A fragment that ends at the end of a record.F3agment.
Fragment—A proper substring of a record. (This definition is meaningful only in the context of level-2 segmentation, described
in section 3.3.3; within that section, a record is considered to be a string of byfes:)

GRS—Geneljic Record Syntax.

Initiating reqyest—A request that initiates an operation.

[

Intermediate fragment—A fragment that neither starts at the beginning nor ends at the end of a recénhgaesn
IR—Informatjon Retrieval.

Iltem—(1) A result set item. (2) A bibliographic item; see ISO 10160.
Maximum segiment size—The largest allowable segment of an aggregate Present response (when segmentdtion is in effect).

Name—A linguistic construct, expressed(in some language, that corresponds to an object. A name denotes (i.e., identifies) the
object to whigh it is bound.

Non-confirmgd service—A service.that is defined in terms of a request from the origin or target, with no corrgsponding response.
For example | Segment is a nef-eonfirmed service initiated by the target. Seerdilsoed service

Object identifier—An unambiguous, globally-recognized, registered identifier for a data object, assigndgd by a registration
authority.

OID—SeeOlject identifier .

Operation—An initiating request and the corresponding terminating response, along with intervening related messages. For
example, a Search operation always includes a Search request and Search response, and may also include access control
resource control messages. Multiple concurrent operations may occur within a Z-association.

Operation type—The name of an initiating request. For example a Search request initiates an operation whose type is “search.”
Origin—The entity that initiates a Z-association and initiates operations during the Z-association.

Origin service-user—That portion of a client that makes requests upon the origirc&egi&e-user

OSI—Open Systems Interconnection.
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P-context—SeePresentation context

Preferred message size The maximum size of a Search response or Present response when no segmentation is in effect. I
expressed in terms of the sum of the sizes (in bytes) of the response records, not including protocol control information.

Presentation context—The pairing of an abstract syntax with a transfer syntax, negotiated by the presentation layer, in order fc
that abstract syntax to be used during the application association.

Primitive —SeeService primitive.

Primitive name—A name whose internal structure is not required to be understood or have significance to users of the name.
Note: primifive hame is not related trimitive

Record syptax—An abstract syntax requested by the origin or used by the target to represent retrieval records. For a compls
definition, see section 3.6.3.

Response|record-A retrieval record or surrogate diagnostic record representing a database record in a Search response
(aggregatg) Present response.

Result se-A local data structure used as a selection mechanism for the transfer-of records, identified by a query. Its logic
structure i$ a named, ordered list of result set items, and, possibly, unspecified information that may be ysed as fastiveogate
search thaf created the result set.

Result set|itera—A database name, a pointer to a record within the database, and possibly additional, jJunspecified informati
associated with the record.

Result setrecord—An idiomatic expression referring to the database record represented by a result set iRFaulbeet
Retrieval record—The exportable structure defined by the application of a record syntax to an abstract database record.
RPN query—A search query represented in Reverse*Palish Notation (RPN) format.
Schema—$eeDatabase schema

Segmert—A message that is sent (or is in_preparation for transmission) by the target as part of an aggredate Present response
a Segmenj request or Present response.

Server—The application that includes the target; the database provider.
Server sygtem—The system-on’which the server resides.

Service—(1) A Z39.50/service, as in the “search” service; (2) an extended service, as in the “persigtent result set extenc
service”; (3) the service-provider.

Service prjmitive—An abstract, implementation-independent representation of an interaction between the service-user and t
service-praw i imitive : icati irmati

ge ne 10 pe 0 en e nrm a

Service-provider—An abstraction of the totality of those entities (the origin and target) that provide a service to peer service
users. The concept of service-provider is employed to facilitate the specification of protocol procedures. It is usegctaty in s
4.2.2 to describe the protocol model.

Note: the service-provider is not related to the database provider or to the provider of telecommunication services.

Service-user—An origin service-user or a target service-user. That portion of a client or server that makes requests upon t
origin or target respectively. The concept of service-user is employed to facilitate the specification of protocol précsdures.
used only in 4.2.2 to describe the protocol model.

Note: The service-user is not related to the database user.
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Simple Present response-An aggregate Present response consisting of a single segment, i.e., consisting of a Present responst
only, and no Segment requests.

Starting fragment—A fragment that starts at the beginning of a record F&agment.

SupportedVariant—One of three usages for a variant specification. A supportedVariant is a variant specification that the target
lists as supported for a particular element. SeeagiptiedVariant andvariantRequest

Surrogate diagnostic record—A diagnostic record supplied in place of a retrieval record, representing a database record.

Tag—The identifier of an element (or of a node of the tagPath representing an element). It consists of a tagType and a tagValue.

TagPath—A
represented
case the tagH
TagSet—The
TagSetld—an

TagType—A
particular tag

TagValue—T]
and it is quali

Target—The

Target servic

Terminating fesponse—A response that ends an operation.

Transfer synt
Triple —A 3-t
Type-1 query

Variant—On
present, an e

Variant list —

VariantRequg
element requ

sequence of nodes from the root of a tree to the node that the tagPath represents (when the-¢
hierarchically, as a tree). Each node of a tagPath is represented by a tag. The end-node-might
ath represents an element; otherwise the tagPath represents the subtree whose root is'that ng
tagValues (and recommended data types) for a set of elements.

object identifier serving as a persistent identifier for a tagSet.

Set (within the context of the schema definition).

he identifier of an element (or of a node of the tagPath representing an element). It may be e
fied by a tagType.

entity that accepts a Z-association.

b-user—That portion of a server that makes requéests upon the targ&eSem-user

pax—A syntax that when paired with-an abstract syntax forms a record syntax.
Liple (i.e., an n-tuple, where n =3).
—SeeRPN Query.

b of possibly severalforms in which an element is available for retrieval. The origin may ré
ement according\fo’/a specific variant. The target may indicate what variants are available for

A list provided-by the target of the supportedVariants for a particular element.

est. See algupliedVariant andsupportedVariant.

tlements of a record ¢
be a lévdmode, in w
de.

short-hand (integer) identifier for a tagSet. A schema definition may assign a tagType to a TagSetld, to identify a

ther integer or string,

pquest, or the target
In element.

est—QOne of three usages for a variant specification. A variantRequest is a variant specificatiof occurring within an

Variant set—A definition of a set of classes; for each class, a set of types; and for each type, a set of values. A variant
specification consists of a set of variantSpecifiers from a particular variant set.

Variant set identifier—An OID identifying a variant set.

Variant Specification—A variantRequest, appliedVariant, or supportedVariant. A variant specification is a sequence of triples,
each of which is a variantSpecifier.

Variant Specifier—A component of a variant specification. It consists of a class, a type defined for that class, and a value defined

for that type.

Z-association—SeeZ39.50-association
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Z39.50-association—A session, explicitly established by the origin and either explicitly terminated by the origin or target, or
implicitly terminated by termination of the A-association. Communication between origin and target is via a Z39.50-associatic
within an application association. There may be multiple, consecutive Z-associations within an A-association.

3. Information Retrieval Service
The Information Retrieval service definition describes an activity between two applications: an initiating applicaticentthe cli
and a responding application, the server. The server is associated with one or more databases.

Communication between the client and server is carried out by the Z39.50 protocol, which is specified in section 4. T
specification is logically divided into procedures pertaining to the client and procedures pertaining to the server. ig@fportio
the client and server that carry out the Z39.50 protocol procedures are referred to respectively as the 239.50 origB9d&sl the Z
target.

3.1 Mode¢l and Characteristics of the Information Retrieval Service
Communidation between origin and target is via a Z239.50-Association (Z-association) within, an~application association (/
associatiof; see 4.2.1.2). A Z-association is explicitly established by the origin and may be explicitly term|nated bigisitbrer o
target, or implicitly terminated by termination of the A-association. There may be multiple €onsecutive 4-associations within &
A-associatjon. There may be multiple consecutive as well as concurrent operations (see(3.5) within a Z-agsociation.

The rolgs of origin and target may not be reversed within a Z-association. A Z-assogiation cannot be|restarted, thus once
association is terminated no status information is retained except information that is-explicitly saved.

The seryice definition describes services and operations; models for these are«described in 3.1.1 and 3.1.2. Serviesk are grc
by facilitieg; the 239.50 facilities and services are defined in 3.2.

3.1.1 Z39.50 Services
Z39.50 sefvices are carried out by the exchange of messages between*the origin and target. A mespaggios aresponse
Services are defined to benfirmed, non-confirmedy conditionally-confirmed.
A confiimed service is defined in terms of a request (from. the-origin or target) followed by a response (from the peer). F
example, $earch is a confirmed service initiated by the origin; the Search service is defined in terms of @ Search reheest fron
origin followed by a Search response from the target. Access-control is an example of a confirmed servicg initiateddby the targ
A non-¢onfirmed service is defined in terms of a request from the origin or target, with no corregponding response. F
example, TriggerResourceControl is a non-confirmed service initiated by the origin; Segment is a non-confirmed serdice initial
by the target.
A condifionally-confirmed service is a servige'that may be invoked as either a confirmed or non—confirr:Led service. t is define
in terms ofl a request (from the origin or target)-followed possibly by a response (from the peer). For exaiple, Resolixe-contrc
a conditionjally-confirmed service initiated.by the target.

3.1.2 Z39.50 Operations
This standprd describes eigiteration typesinit, Search, Present, Delete, Scan, Sort, Resource-report, and|Extended-services.

A requgst from the origin of\a-particular operation type initiates an operation of that type (for example @ Search iatggest init
a Search gperation) which-isterminated by the respective response from the target. Only the origin may initiate araoperation,
not all orig|n requests da so0*(see 3.4).

A requdst that initiateés'an operation is callednitiating requestand a response that ends an operation is|catieininating
response Hrom the origin perspective, an operation begins when it issues the initiating request, and ends when it receives
terminating response. From the target perspective, the operation begins when it receives the initiating [request and tends wh
sends the[terminating response. An operation consists of the initiating request and the terminating vlesponse, along with
intervening—telated messages (see 3.4)

by

3.1.3 Model of a Database

The objective of this standard is to facilitate the open interconnection of clients and servers for applications whesauaients
and retrieve information from server databases. The ways in which databases are implemented differ considerably; differ
systems have different styles for describing the storage of data and the means by which it can be accessed. A common ab
model is therefore used in describing databases, to which an individual system can map its implementation. This enables diffe
systems to communicate in standard and mutually understandable terms for the purpose of searching and retrieving informa
from a database. The search and retrieval models are described in 3.1.4 and 3.1.5.

The termdatabaseas used in this standard, refers to a collection of records. Each record is a collection of related informatio
treated as a unit. The terdatabase recordefers to a local data structure representing the information in a particular record.
Associated with a database are one or more setscefs pointthat can be specified in a search for database records (see 3.1.4),
and one or more sets efementghat may be retrieved from a database record (see 3.1.5). An access point is a unique or nol
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unique key that can be specified either singly or in combination with other access points in a search for records. Amtccess po
may, but need not, be related to an element; it can be equivalent to an element, derived from a set of one or more elements,
unrelated to any element.

3.1.4 Searching a Database
A query is applied to a database, specifying values to be matched against the access points of the database. The sigset of rec
formed by applying a query is called tresult set(see 3.1.6). A result set may itself be referenced in a subsequent query and
manipulated to form a new result set.

A search request specifies one or more databases and includes a query. The type-1 query defined in this standard (see 3
consists of either a single access point clause, or several access point clauses linked by logical operators. For éeample, In t
database named “Books” find all records for which the access point ‘title word’ contains the value “evangeline” AND the access
point ‘author’ contains the value “longfellow.”

Each accdgss point clause consists of a search term and attributes. The attributes qualify the term; usuily, one tdshe attribu
corresponds fo a normalized access point against which the term (as qualified by the other attributes)isimatched.tBash attribu
a pair represgnting an attribute type and a value of that type (for example, type might be “access paint™and|valuer‘gytbor”; o
might be “trupcation” and value “left”).

Each attrijute is qualified by an attribute set id which identifies the attribute set to which thé&Jattribute belpngsutensattrib
specifies a sgt of attribute types, and for each, a list of attribute values.

3.1.5 Retri¢ving Records from a Database
Following thg processing of a search, the result set is made available by the target;to the origin, for subsefluentjtetstsval r
When requegting the retrieval of a record from a result set, the origin may, sugplpb@se schemalentifier, element
specification andrecord syntavidentifier.

For the purpose of retrieving records from a result set, associated with’ each database are one or mg¢re schemas. A schel
represents a lcommon understanding shared by the origin and target of the information contained in the regords of the database,
allow the sublsequent selection of portions of that information via an element specification.

A schemal|defines abstract record structurvhich, when applied\to:a database record results abstnact database recoyrd
which is an apstract representation of the information in the record.”An element specification applied to an apstraotctahbase
results in angther instance of the abstract database record (the latter may be a null transformation). The element specificatic
selects eleménts from the abstract database record, and may also specify variant forms for those elements.

The targetl applies a record syntax to an abstract database record, resulting in an exportable structure referetdeimbs a
record

3.1.6 Modgl of a Result Set
In general, it s assumed that query processiig does not necessarily require physical access to records; a fesukssehedthus a
to be the identification of (e.g., pointers t@) records, as opposed to the actual set of records, selected by a qoegsdlined
that the database records are locked. Méethods of concurrency control, which would prevent modification gr deletion of result se
records, are pot addressed by this.standard.) A result set may be used as a selection mechanism for the transferwéeecords bet
systems; the|result set itself is considered to be a purely local data structure and is not transferred (that is,| reccfdsrede t
but not the lofal pointers to the records).
For the pUyrpose of retrieving records, the logical structure of a result set is that of a named, ordered list ¢f iteters iEach i
triple consisting of: (a) an’erdinal number corresponding to the position of the triple in the list, (b) a datapase naja, and (
unique identifier (of local/significance only) of a record within the database named in (b).
A result sqt itemmis-referenced by its position within the result set, that is, by (a).
For the pufpese of searching, when a result set is used as an operand in a query, the logical structure is pne of the following
*Basic modelA set of pairs each consisting of (b) and (c) of the above model for retrieval
*Extended model: A set of triples, each consisting of (b) and (c) of the retrieval model; and including unspecified information
associated with each record which may be used as a surrogate for the search that created the result set.
Note: Query specifications may indicate that the basic model applies, or under what condition the extended model apglies, and t
nature of the unspecified information. For the type-1 query, when version 2 is in effect, the basic model applies.

3.1.7 Model of Extended Services
The family of Z39.50 services includes the Extended Service (ES) service. “Extended services” refers to a class of service:
recognized by this standard, but which are not Z39.50 services (as described in 3.1.1). The ES a&8&0 service, and an
ES operation results in the initiation of an extended sertasksThe task isot considered part of the Z39.50 ES operation.

An ES operation is initiated by the origin, via an ES request. The ES response, which completes the operation, does nc
(necessarily) signal completion of the task; it may indicate for example that the task has started or is queued (odicateght in
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that the task has been completed; in fact the ES request may specify that the task should be completed prior to the) ES respc
An ES task may have a lifetime beyond the Z-association.

Examples of extended services are: saving a result set or query, and exporting or ordering a document.

Each ES task is represented by a database record, cédiekl @ackagemaintained by the target in a special database, the
“extended services database.” The origin uses the ES request to cause creation of a task package on the ES database. The d
may be searched, and records retrieved, by the Z39.50 Search and Retrieval facilities. The origin may search for packages
particular type, or created by a particular user, or of a particular status (i.e., pending, active, or complete), ortaccanioung)
other criteria. In particular, the origin may search the database after submitting an ES request (during the same ontZsubseque
association) for a resulting task package to determine status information pertaining to the task, for example, to detbamine whe
the task has started.

3.1.8 Explain
The origin[may obtain details of the target implementation, including databases, attribute sets, diagnostic
element specifications supported. The origin obtains these details through the 239.50 Explain fagility.
information in a database that the origin may access via the Z39.50 Search and Present facilities,

This “eqplain” database appears to the origin as any other database supported by the target;.but it hag
predefined record syntax. Also, certain search terms, corresponding to information categoties, are pred
semantic level of interoperability. Each information category has its own record layout, and all are include

sets, reegrdrayntax
The target nmintains |

a well-known name
efined in order to allo
d in the Egxain sy

ties of the Information Retrieval Service
Sections 3.2.1 through 3.2.11 describe the eleven facilities of the Information Retrieval service. Most co
services; if several cases, a facility consists of a single service. Additional services may be added to any
of this starjdard. Following is a summary description of the eleven facilities:
Initialization Facility —Init Service: A confirmed service initiated by the origin to initiate an Init operation.
Search Fagility—Search Service: A confirmed service initiated by the origin to initiate a Search operation.
Retrieval Racility—The Retrieval facility consists of two services:

1. Present Service: A confirmed service initiated by the originito-initiate a Present operation.

2. Segrent Service: A non-confirmed service initiated by thetarget, during a Present operation.

Note| a Present operation thus consists of a Present request followed by zero or more Segmeiit requests followed t
Present response.

3.2 Facil
nsist of Iqugoafl grou
facilityarsiomisre

Result-setidelete Facility—Delete Service: A confirmed service initiated by the origin to initiate a Delete op

Browse Fdcility—Scan Service: A confirmed servige:initiated by the origin to initiate a Scan operation.

Sort Facilify—Sort Service: A confirmed servige'hitiated by the origin to initiate a Sort operation.

Access Cqgntrol Facility—Access-control service? a confirmed service initiated by the target. It does not in

it might or might not be part of an active operation.

Accounting/Resource Control Facility—<The Accounting/ Resource Control facility consists of three servicg
1. Resqurce-control Service: A cenditionally-confirmed service initiated by the target. It does not initi

eration.

tiate an operation, an

S:
hte an operation, and

might or might not be part of an active operation.
2. Trigger-resource-controhSetvice: A non-confirmed service initiated by the origin during an operation.
3. Resq urce- report Serwce A conﬁrmed serwce initiated by the origin to initiate a Resource report opratlon
Explain F
Extended

(FoIIowmg ermination o
service.)

3.2.1 Initialization Facility
The Initialization facility consists of the single service, Init.

3.2.1.1 Init Service
The Init service allows the origin to establish a Z-association. In the Init request, the origin proposes values fdioimitializa
parameters. In the Init response, the target responds with values for the initialization parameters; those values, wifiich may d
from the origin-proposed values, are in effect for the Z-association. See Table 1.

If the target responds affirmatively (Result = ‘accept’), the Z-association is established. If the origin then does not wish
accept the values in the target response, it may terminate the Z-association, via the Close service (and may subsepuiently atter
initialize again). If the target responds negatively, the origin may attempt to initialize again.
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Table 1: Parameters of the Init Service

©1SO

Origin Target
Parameter Request Response
Version X X
Id/authentication X (opt)
Options X X
Preferred-message-size x X
Exceptional-record-size x X
Result X
Implementation-id X (opt) X (opt)
Implementation-name X (opt) X (opt)
Implementajon-version X (opt) x (opt)
User-informgtion-field x (opt) X (opt)
Other-informption X (opt) X (opt)
Reference-id X (opt) x (if appl)

3.21.1.1 Ve

FsionBoth the origin and target indicate all versions that they support. The highest common v

use, and is said to be ‘in force’, for the Z-association. If there are no versions in commen, the target should

parameter Rd
Notes:
1. Version
2. Versior
interopera

psult.

numbers higher than the highest known version should be ignafed:
s 1 and 2 are identical. Systems supporting version 2 should indicate support for ve

3.2.1.1.2 Id/quthentication.The origin and target agree, outside the scope of the standard, whether or not t

supplied by t
into commun

3.2.1.1.3 Op

effect’ respeq

The capabilit
esearch
epresent
«delete
eresource-
escan
esort
eextended
etrigger-re
slevel 1 se
level 2 se
sconcurrer
enamed re

ne origin, and if so, to the value. This value is used by the target to determine whether the origi
cation with the target.

tionsFor each of the capabilities listed belew; the origin proposes either ‘on’ or ‘off’ (meaning *
tively) and the target responds correspondingly for each. The response determines whether th
es are:

Feport

services
source-control
pgmentation
pmentation

t operations
Sult Sets

brsion is selected for
ndittde tiejec

'sion 1 as well, for

bility with systems that indicate support for version 1 only (e.g>, ISO 10163-1:1993 implementations).

Nis parameter is to be
h is Eudntered

n effect’ or ‘not in
e capdbitity is in ef

eresource-

antrol

saccess-control.
Note: the above list of capabilities is subject to expansion in future versions of this protocol.
The following rules, describing how these capabilities are to be negotiated, are intended to allow interoperation even when the

origin and tar

get have not necessarily implemented the same capabilities.

The Options parameter consists of a string of Boolean flags, each corresponding to an individual capability. The origin might
set the flag to ‘in effect’ for a capability unknown to the target. In that case it is recommended that the target sstpgbediog
flag to ‘not in effect’ in the response. However, if the origin sets a flag to ‘not in effect’ and the target sets thendorcefipg
to ‘in effect’, and if the origin is not aware what capability that flag represents, it is recommended that the origire tdreninat
Z-association.

10
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Search, present, delete, resource-report, scan, sort, and extended-sdoriegs:h of these operation types, the origin indicates
whether it wishes to initiate operations of that type; if so, the target indicates whether it is willing to process an opératio
type. If the origin proposes ‘not in effect’ for a particular operation type, the target must also specify ‘not in effect'.
Notes:
1. The target indication that it is willing to process a Resource-report operation does not imply that it will include & resourc
report in the response.
2. Any of the above operation types may be negotiated for any version. In particular, Scan, Sort, and Extended-services ma
negotiated when version 2 is in force, even though they are not defined in ANSI Z39.50-1992.

Trigger-resource-controlThe origin may propose to submit Trigger-resource-control requests; if so, the target indicates whethe

it will accept Trigger-resource-control requests. If the origin proposes ‘not in effect’, the target must also spec#fféntt in

Notes:

1. If thg target specifies ‘in effect’ for Trigger-resource-control, but ‘not in effect’ for ‘resource-control} then thenoaigin

use only the Cancel function of Trigger-resource-control.

2. The [target may indicate unwillingness to accept Trigger-resource-control requests evenif it $pecifies ‘in effect’ fc

‘resourde-control’.

3. The farget’s indication of willingness to accept Trigger-resource-control requests does.not imply thgt the targetrwill take a

action as a result of a Trigger-resource-control request.

Level 1 and level 2 segmentatidrhe origin proposes one of the following:

*“no segmentation,” by specifying ‘not in effect’ for both level 1 and level 2 segmentation;

*“level 1 segmentation,” by specifying ‘in effect’ for level 1 and ‘not in effect’ for level 2 segmentation; or

*“level 4 segmentation,” by specifying ‘in effect’ for level 2 segmentation;

Notes:

1. If the origin proposes ‘in effect’ for level 2 segmentation then itnay also propose ‘in effect’ for Igvel 1 segmentation t

indicate| that if the target is unable to support level 2 segmentation;the origin wishes level 1 segmentatjon to be in effect.

2. “segentation” is said to be ‘in effect’ if either level 1 or level2 segmentation is in effect.

3. Segrmentation may be in effect only when version 3 is in\force.

The target|response indicates which form of segmentation itintends to perform.

«If the tqrget specifies neither level 1 nor level 2 then ‘no ' segmentation’ is in effect, regardless of what the origioded pro

«If the target specifies level 1 (but not level 2) segmentation, it will not perform level 2 segmentation,|and the origin must

prepdred to accept level 1 segmentation, regardless of what the origin has proposed.

«If the tqrget specifies level 2 segmentation,the origin must be prepared to accept level 2 segmentation regardlesgmsf what i

propdsed (the target value for level 1 should be ‘not in effect’).

When ‘ho segmentation’ is in effecty.the target response to a Present request must consist of a [single message (a si
“segment,] i.e., a Present response only) with no intervening Segment requests), containing an integral humber of records. W
‘Level 1 s¢gmentation’ is in effect the)target may respond to a Present request with multiple segments| (i.e., a Present respc
with possiply one or more intervening Segment requests); each must contain an integral number of [records. When ‘Leve

on’ is in effect the.target may respond to a Present request with multiple segments, and ing

ividual records may ¢

whether it will accep

ONCUrsditnEier
en vensiorca.is

her than “default” as 1

value of Result-set-name within a Search request); if so, the target specifies whether it will support named-resuét-seitinlf th
proposes ‘not in effect’, the target must also specify ‘not in effect’.

Resource-control and access-contrbhe origin indicates whether it wishes the target to invoke Resource-control and/or Access:
control (i.e., send Resource-control and/or Access-control requests). The target specifies whether it plans to invoke Resou
control and/or Access-control.

Notes:

1. If the target specifies ‘not in effect’ for resource-control (or access-control) then it will not invoke resource-control (ol
access control) even if the origin has proposed ‘in effect’.
2. If the origin proposes ‘not in effect’ for resource-control, and the target indicates ‘in effect’ for resource-contedingdic

that it is not willing to suppress Resource-control requests, and if indeed the origin cannot accept Resource-contrifi@gequests
origin should terminate the Z-association.

11
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3. If the origin proposes ‘not in effect’ for access-control, and if security requirements on the target system mandate that
security (other than that which might be provided by the parameter Id/authentication) be invoked at the outset of a Z-
association, then the target should reject the Z-association (by setting the parameter Result to ‘reject’, and speffdgthg ‘in e
for ‘access-control’).
However, security may be invoked at different levels. In addition to authentication at the outset of a Z-association, security
might be invoked to control access to a particular database, record, result-set, resource-report format, or use of amhageration
if the origin proposes ‘not in effect’ for access-control, and the target normally invokes security (other than at thatidrassoci
level), the target need not necessarily reject the Z-association.
The target might wish to invoke a security challenge during an Init operation to determine whether the origin is authorized to
use a capability it has proposed. If the origin has proposed ‘not in effect’ for access-control, the target may simpéby uséusé t
that particular operatlon via the Optlons parameter

Iftheor propose

Exceptional-
origin. For bo
Exception

size may be
Exceptional-1
overridden. T
equal, Excef
association).

The usags
Note: The (
Z39.50-1992

3.2.1.1.5 Res
parameter R4

3.2.1.1.6 Im
include any @
name, and df
for the conve

3.2.1.1.7 Us
this standard

ecord-size that the target is going to use; these may be different from (and override) the vg
h the request and response, Preferred-message-size must be less than ‘ernequal to Exceptiong
al-record-size is meaningful during a Present operation, and only in‘the special case when

large record {i

e., larger than preferred-message-size) is requested in the Presentrequest. In this special
overridden (for the present operation), so that a single record“may be presented whose
ecord-size. The fact that a single record is requested is howthe origin signals that preferret
hus Exceptional-record-size must be greater than or equal*to preferred-message-size. In t
tional-record-size has no meaning (this is the way to_signify that the special case will not

of these parameters is detailed in 3.3.
arameter Exceptional-record-size has the sameé meaning as the parameter Maximum-
The name of the parameter has been changed for clarity.

ultThe target indicates whether or not it'accepts the Z-association by specifying a value of ‘ac
psult. (If ‘reject’ is indicated, the origin'may send another Init request.)

lementation-id, Implementationsname, and Implementation-versionThe request or response
f these three parameters. They are, respectively, an identifier (unique within the client or sery
pscriptive version, for the arigin or target implementation. These three implementation paramef
hience of implementars, for the purpose of distinguishing implementations.

lues proposed by th
I-record-size.

a single, exceptionall
ase spagferred-me
ize may be as large
I-message-size may |
ne case where they
apply during the Z-

record-size defined |

Cept’ or ‘reject’ in the

may optionally

er sy§being, descr
ers are piovided sole

br-information-field-Fhis parameter may be used by the origin or target for additional informatipn not specified by

3.2.1.1.8 Other-information. This parameter may be used by the origin or target for additional information 1

standard. Thi
Note: Care s

5 parameter may be used only if version 3 is in force.
nould be taken by the origin when using this parameter; the origin cannot ascertain that vers

sending the |

ot specified by the

on 3 is imeforce befo

nit request

3.2.1.1.9 Reference-idsee 3.4.

3.2.2 Search Facility
The Search facility consists of the single service, Search.

3.2.2.1 Search Service
The Search service enables an origin to query databases at a target system, and to receive information about the results of -

query.

The search request allows the origin to request that the target apply a query to a specified set of databases at the target,
identify records with the properties indicated by the query. The target cresgssltaset which represents the set of records
identified by the query, and the target maintains the result set for subsequent retrieval requests.

12
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Depending on the parameters of the search, one or more records identified by the result set may be immediately retrieve
part of the search response. The result set is an ordered set; a record identified by an entry in the result set ibyetieeenced
position of the entry within the result set (beginning with 1). See Table 2.

Table 2: Parameters of the Search Service

Origin Target

Parameter Request Response
Query-type X

Query X

Database-names X

Result-set-name

indlicator X

ement-set-names x (opt.)
Medium-sef-element-set-names  x (opt.)
Preferred-r¢cord-syntax X (opt.)
Small-set-upper-bound X
Large-set-lpwer-bound X
Medium-sef-present-number X
Response-fecords x (if appl.)
Result-coumt X
Number-offecords-returned X
Next-result{set-position X
Search-stafus X
Result-set-$tatus x (if appl.)

Present-stgtus x (if appl.)
Additional-gearch-information X (opt)  x(opt)
Other-inforation x (opt.)  x(opt)
Reference-|d x (opt.)  x (if appl.)

32211
types are
*Type-Omay be used only when the origin.and target have a priori agreement outside of the standard.
*Type-1js the Reverse Polish Notation (RPN) query specified in 3.7.
*Type-2s the 1ISO8777 type query, specified in ISO 8777.
*Type-10Qs the 239.58 type query,.specified in ANSI Z39.58.
*Type-1j01is the extended RPN, (ERPN) query, an extension to the type-1 query to allow proximity seajching and restriction
resulf sets by attributes..Itis’specified in 3.7.
Note| The type-101 guery is identical to the type-1 query with the following exception: For type-1, pfoximity and restrictior
are valifl only when version 3 is in force. For type-101, proximity and restriction are valid both for version 3 and version 2 :
well. (The definition'efthe type-101 query is independent of version.)
*Type-1j0ds the Ranked List query, to be defined in a later version of this standard.

Query-type and QueryThe parameter Query-type identifies the type of query, i.e the syntax of [parameter Query. Six

3.2.2.1.2 Dataha
Notes:
1. The target designates (through the Explain facility or through some mechanism outside of the standard) what databases
be specified on a Search request, and in what combinations they may be specified. For example, a target might specify
database#, B, andC may be searched individually, and thaandB may be searched in combination (butA&ndC, norB
andC).

2. Each database name specified by the target is a string of characters, and the string is case-insensitive. That is, for
character that is a letter, the origin may use either upper- or lower-case, regardless of how the target has specified the name

3.2.2.1.3 Result-set-name and Replace-indicatofhe parameter Result-set-name specifies a hame to be given to the result sel
(to be created by the query) so that it may be subsequently referenced (within the same Z-association).

13


https://standardsiso.com/api/?name=981dcfdee3e12c5b42134cc8b85bfbde

ISO 23950:1998(E) ©1S0

If a result set with the same name already exists at the target, the action taken depends on the value of the parameter Repla
indicator, as follows:

«If the value of Replace-indicator is ‘on’, then after processing the query, the existing result set whose name is spleeified by
parameter Result-set-name will be deleted, and a new result set by that name created. If the search cannot be processed,
content of the result set will be empty.

«If the value of Replace-indicator is ‘off', the search is not processed, an error diagnostic is returned by the target, and th
existing result set whose name is specified by the parameter Result-set-name is left unchanged.

If a result set does not exist with the name specified by the parameter Result-set-name, then a result set by thattedme is crea

by the target, and the parameter Replace-indicator is ignored. The initial content of the result set is empty. If neerémords ar
by the query, the result set remains empty.

A target need not support in general the namlng of result sets by the origin. However, a target must support at leéast the res
set whose ngme t be ‘on’.

A result sdt created by a Search request (that is, specmed by the parameter Result- set-name) may becreferenced ih a subseqt
Present requgst or as an operand in a subsequent Search request (for example, in a type-1 query). If-atesllt set Wamed “defau
created, it refpains available for reference from the time it is created until the end of the Z-association\during wieiated,isic
until either:

sanother d
or

«it is unilatgrally erased or deleted by the target.

Any result| set other than the result set named “default” remains available for reférence from the time |t is createxd until it i
deleted in ong of the following ways:

by a Delefe operation

simplicitly, [pecause a result set was specified by the same name in a Search request, and the value of|the parameter Repla
indicatgr was ‘on’

eunilaterally by the target (at any time)

by termingtion of the Z-association.

fault result set is created, because the name “default” is specified as Result-set{name in a subsequentsgearch requ

3.2.2.1.4 Smdll-set-element-set-names and Medium-set-element-set-namébese parameters describe | the preferred

composition pf the records expected in the search response; If the query results in a small-set (see 3.2.2.1.6), then Small-se
element-set-fames pertains. If the query results in a medium-set, then Medium-set-element-set-namés pertains. These t
parameters gre described in 3.6.2.

3.2.2.1.5 Preferred-record-syntaxThe origin may-specify a preferred record syntax for retrieval records. If the target cannot

supply a parficular record according to the Preferred-record-syntax, it supplies the record according to orje of theaother abstr

syntaxes from the set for which Presentation contexts are currently established for this A-association.
If the targpt cannot supply the record according to either the requested syntax or a syntax corresponding to an establishe

presentation pontext, it returns a surrogate diagnostic for that record unless the established set of presentat|orengstiexts is

that case, thi$ standard does not prescribe the target action.

3.2.2.1.6 Small-set-upper-bound,’ Large-set-lower-bound, and Medium-set-present-numbédre result set is| considered a
“small-set,” “medium-set,”Or-“large-set,” depending on the values of parameters Small-set-upper-bound|and Large-set-lower-
bound of the [Search request, and Result-count of the Search response (see 3.2.2.1.8). The result set is a gmall-sentfiResult-c
not greater than small:set-upper-bound. The result set is a large-set if Result-count is larger than or egpal to Large-set-lowe
bound. Othenwise, the result set is a medium-set. If the query results in a small-set, response records corrgsponthhgde all da
records identjfied by the result set are to be returned to the origin (subject to possible message size constrajnésy. tefudtsju
in a large-setna response records are to be returned If the query results in a medium-set_the maximlm number of respon
records to be returned is specified by Medium-set-present-number.
Notes:
1. The result set may be a medium-set only when Result-count is greater than small-set-upper-bound and less than Large-se
lower-bound, and this can occur only if Large-set-lower-bound is at least 2 greater than Small-set-upper-bound; i.¢., the resul
set cannot be a medium-set if Large-set-lower-bound exceeds Small-set-upper-bound by 1. For example, if Large-set-lowel
bound is 11 and Small-set-upper-bound is 10, the intent is “if 10 or fewer database records are found, return response recor
for them all, otherwise do not return any,” and medium-set-present-number would not apply.
2. Small-set-upper-bound may be zero. Large-set-lower-bound must be greater than Small-set-upper-bound.
3. If the origin does not want any response records returned regardless of the value of Result-count, Large-set-lower-boun
should be set to 1 and Small-set-upper-bound to zero.
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3.2.2.1.7 Response-record$he target processes the search, creating a result set that identifies a set of database records. It car
be assumed however that search processing requires physical access to the database records. A particular database recorc
not be accessible but this circumstance might not be recognized until an attempt is made to access the record for the purpo

forming a retrieval record.

After processing the search, the target attempts to create retrieval records to be included in the Search responsengorrespol
to the first N database records identified by the result set (N depends on the request parameters and Result-cound, ias descril
3.2.2.1.6). For each database record for which a retrieval record cannot be included, a surrogate diagnostic recoteds substitu

The termresponse recordefers to a retrieval record or a surrogate diagnostic record. The parameter Response-records is 0

of the following:
*N response records;
«a humber of response records WhICh is less than N because of message size constraints (see 3.3);

procgssed; or
e0one orl more non-surrogate diagnostic records (see note) indicating that records cannot be-pres

“elenpent set name not valid for database.”

Note} If version 2 is in force, the target returns a single non-surrogate diagnostic record.If version
returns pne or more non-surrogate diagnostic records.

The ord
identified by the result set. Each may optionally be accompanied by the name of the database in
However, the database name must accompany the first response record being réturned, and must acd
database dlifferent from its immediate predecessor.

3.2.2.1.8
identified &
number of

Result-count and Number-of-records-returnedThe parameter Rgsult-count is the number ¢
y the result set. If the result set is empty, result-count is zero/ The parameter Number-of-reg
records returned in the Search response.

3.2.2.1.9 N
result set
M = Resul

ext-result-set-positionThe parameter Next-result-set-position takes on the value M+1, where N
tem which identifies the database record correspanding to the last response record among
-count.
3.2.2.1.10(Search-statu§.he parameter Search-status, réturned in the response, assumes one of the follo|
success - The search completed suecessfully.
failure - The search did not complete successfully.
of ‘success’ does not imply that the-expected response records are being returned as part of
2.1.11). Note also, a value ofisticcess’ does not imply that any database records were locate
esimply thatnoneof the expécted response records is being returned. In the latter case, the tal
ate diagnostic records (see’note) indicating that the search cannot be processed.
Fsion 2 is in force, the target returns a single non-surrogate diagnostic record. If version 3 is i
e non-surrogate diagnostic records.

A value
status, 3.2
‘failure’ do
Non-surrog
Note: If ve
one or mo

3.2.2.1.11
situations {
Result-§

Result-set-status” and Present-statuBhese are status descriptors necessary to distinguish [
hat can occurduring search and present operations.
et-status.accurs if and only if the value of Search-status is ‘failure’, and its value is one of the f
subset Partial, valid results available.
interim - Partial results available, not necessarily valid.

be processed, and why it cann

bnted, and why not,

3 is in forcet the targ

er of occurrence of response records within the parameter Response-recordsiis-according to the order in which the

vhich the record resi
ompany any record f

f database records
ords-retutoéal is the

| is the position of the
those returned; or ze

ving two values:

the response (see Pr
d by the seasth. A val
Fget returns one or ma

forcet thutasy

otentially ambiguous

pllowing:

nene No result set

Present-status occurs if and only if the value of Search-status is ‘success’, and its value is one of the following:

success - All of the expected response records are available.
partial-1 - Not all of the expected response records can be returned because the request
control.

was terminated by ac

partial-2 - Not all of the expected response records can be returned because they will not fit within the preferre

message size.

partial-3 - Not all of the expected response records can be returned because the request was terminated by resc

control, at origin request.

partial-4 - Not all of the expected response records can be returned because the request was terminated by resc

control, by the target.
failure
returned (see note in 3.2.2.1.7).

- None of the expected response records can be returned. One or more non-surrogate diagnostic record
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3.2.2.1.12 Additional-search-information.On the response the target may use this parameter to convey information that is a by-
product of the search process, including, for example, intermediate result counts, why particular records were returtiest, or whe
a particular attribute was used for searching a database. On the request the origin may use this parameter to indeatel the pref
format or content of that information. User Information format SearchResponse-1 is defined in Annex 9, USR. This parameter

may be used

only when version 3 is in force.

3.2.2.1.13 Other-information This parameter may be used by either the origin or target for additional information not specified
by the standard. This parameter may be used only when version 3 is in force.

3.2.2.1.14 Reference-iee 3.4.

3.2.3 Retri

val Facility

The Retrieva

The origin
The target re
effect and the
sending one

The Segm
Segment req
response cor

3.2.3.1 Pre
The Present
result set. Dg
with subsequ

facility consists of two services: Present and Segment.
sends a Present request to request response records according to position within a result.set
sponds by sending a Present response, containing the requested response records. Alternati
requested response records will not fit within the Present response message, thearget may
br more Segment requests before the Present response. The procedures for segfentation are
ent requests (if any) together with the Present response are referred tggeedfate Present r
uest as well as the Present response is referred segmseatf the Present'response. If an ag
sists of a single segment (i.e., only a Present response) it issoalidel Rresehtresponse

sent Service
service allows the origin to request response records correspangding to database records re
tabase records are referenced by relative position within the“result set. The origin specifies 3
ent requests specifying different ranges. See Table 3.

Table 3: Parameters of the Present Service

maintained. by the targ
ely, if segmentation i
segmentihe respons
described in 3.3.
bspondeach

gregate Present

presented by a speci
rangelland may fo

Origin Target
Parameter Request Response
Number-of-recprds-requested X
Result-set-starf-position X
Additional-ranges x (opt.)
Result-set-id X
Element-set-ngmes x (opt.)
Preferred-recofd-syntax x (opt.)
Comp-spec x (opt.)
Max-segment-fount X (opt.)
Max-segment-kize x-(opt.)
Max-record-sige X (opt.)
Response-recqrds x (if appl.)
Number-of-recprds-returned X
Next-result-set-position X
Present-status X
Other-information x (opt.) x (opt)
Reference-id x (opt.) x (if appl.)

Notes:

1. If version 3 is in force, a single request may include more than one range.
The origin may request, for example, records one through five and follow with a request for records four through six.
2. In this section, “record N” means “the response record corresponding to the database record identified by result’set entry N.

3.2.3.1.1 Number-of-records-requested and Result-set-start-positiolThe origin requests a range of records: N records
beginning at record M. M = Result-set-start-position, N = Number-of-records-requested and N is not greater than (Result-count -

M) + 1.
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3.2.3.1.2 Additional-rangesThe origin may request additional ranges of records by including this parameter, which consists o
one or more pairs (M, N) where M and N are as described in 3.2.3.1.1. For the first pair (M, N) M must be greater than or equa
the sum of Result-set-start-position and Number-of-records-requested. For any consecutive pairs (M1, N1) and (M2, N2), M1
N1 must be less than M2. This parameter may occur only when version 3 is in force.

3.2.3.1.3 Result-set-idThe origin indicates the name of a transient result set, created during this Z-association, from whic

records are to be retrieved.

3.2.3.1.4 Element-set-name$he origin may indicate the desired composition of the retrieved records. See 3.6.2.

3.2.3.1.5 Preferred-record-syntaxSee 3.2.2.1.5.

3.2.3.1.6 ¢

in force. If

3.2.3.1.7
version 3 i
Max-se
segments
and Max-r
Max-se

the largest

assumes t
response;
These t|

3.2.3.1.8F
effect, a fir
requests) the parameter consists of one or more non-surrogate diagnostic records indicating that the re

and why n

A respq

message

result set ¢rdinal positions represented by the-response records will be ascending and consecutive, unlg
parameter
gaps in the

Each re

database
response,

immediate,

E

When t
response
*N resp
ea num
*0ne or

Note: If vefsion\2 is in force, the target returns a single non-surrogate diagnostic record. If version 3 is i
one or mote_non-surrogate diagnnctir records

omp-spechis parameter may be included only if the parameter Element-set-names is omitted
ncluded, Comp-spec provides an alternative means of specifying the desired composition.of re

Vlax-segment-count, Max-segment-size, and Max-record-siZéhese three parameters) may b
5 in force.

jment-count may be included when level-1 or level-2 segmentation is in effeGt;-it specifies th
the target may include in the aggregate Present response. If its value is 1, jo segmentation
bcord-size should not be included.

jment-size and/or Max-record-size may be included only when level’2 Ssegmentation is in eff
allowable segment; if included, it overrides Preferred-message-size (for this Present operatig
ne value of Preferred-message-size. Max-record-size is the largést allowable retrieval record w
f included, it must equal or exceed Max-segment-size.
Nree parameters are further detailed in 3.3.3.2.

esponse-record$his parameter consists of a sequenge-of response records, or possibly, if ‘lev
al fragment (see 3.3.3) followed by zero or more response records. Alternatively (if the operati

Dt (See note below).
nse record will be returned in the aggregate Present response for each record requested
bize, access-control, and resource-control constraints). Each response record corresponds t

Additional-ranges. In this case, the positions will be ascending but may have gaps which will
requested ranges.
sponse record may optionally ‘be accompanied by the name of the database to which it ¢

and must accompany. any response record (or starting fragment of a response record) from 3

predecessor within\the aggregate Present response.

e origin has received the aggregate Present response, the result (if all of the segments are r

cords reassembled from their fragments) will be one of the following:

bnse records;where N = Number-of-records-requested,

er of response records that is less than N (reason specified by Present-status), or
ore'diagnostic records (see note) indicating that the request cannot be processed, and why r]

and only if version 3
trieved re@@rds. See

a}

used only when

e maximum number
s applied fanthe oper

bct. Max-segment-size
n only); dedat inclu
ithin the aggmegate Pr

el 2 segmentation’ is i
on includettnb Seg
uest cannat,be proc

in the request (subje
D a result sed entry, ¢
ss the reqthest includ
correspond lexactly to

brresponds. However

hame must accompany the first response record (or starting fragment) within the first segment of the aggregate Pr

database different fre

passembled, and seg

ot.
forcet thtutagy

3.2.3.1.9 Number-of-records-returned and Next-result-set-positiorThe parameter Number-of-records-returned is the total
number of records in the aggregate Present response. Next-result-set-position is the value M+1, where M is the position of
result set item corresponding to the last record among those included in the response; or zero if M is the positiorregutie last

set item.

3.2.3.1.10 Present-statu®resent-status is mandatory in a Present response and its values are the same as those listed for Pre
status in 3.2.2.1.11. Present-status refers to the aggregate Present response.

3.2.3.1.11 Other-information.This parameter may be used by the origin or target for additional information not specified by the

standard.

This parameter may be used only if version 3 is in force.
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3.2.3.1.12 Reference-idbee 3.4.

3.2.3.2 Segment Service
If the records requested by a Present request will not fit in a single segment, and if segmentation is in effect, thanarget re

multiple segments, each of which contains a portion of the records. Each except the last segment is returned as a Ssgment requ
(the last segment is returned as a Present response).

Notes:

©1SO

1. The segment service is modelled as a request, even though, logically, the target is not making a request. The reason is tt
(for purposes of abstract service definition and resultant protocol specification) any message is a request or a response,
response must be preceded by a request of the same type, and there may be at most one response to a given request. Becau
these modelling constraints (a) the Segment service cannot be modelled as a response (because if it were, it would necessa

respond t

a segment request, and it is a non-confirmed service): and (b) the present operation cannot

request fo
2. This se
3. If segm
a simple B
4. If the rg
Segment 1

Parameter
Segment-reco
Number-of-rec
Other-informat
Reference-id

3.2.3.2.1 Sed
records.

If level 2 s
3.3.3). It may
Zero or more
be at least or]

The order

lowed by multiple Present responses.

[vice may be used only when version 3 is in force.

entation is not in effect, the target does not send any Segment requests and the aggregate Pre
resent response. If the records requested will not fit in a segment, the procedures desgeribed in
cords requested will fit in a single segment (whether or not segmentation is in.éffect) the tar
equests and the aggregate Present response consists of a simple Present response.

Table 4: Parameters of the Segment Service

Target
Request
ds X
pbrds-returned X
on x (optional)

x (if applicable)

ment-recordsf level 1 segmentation is in effect, the parameter Segment-records consists of a §
egmentation is in effect, the parameter Segment-records may include response records as
response records, followed by.a'starting fragment. Neither fragment need occur; however if ne

of occurrence of a responseé record or fragment of a retrieval record is according to the ordel

identified by {he result set. Each response record or starting fragment may optionally be accompanied by tk

to which it pe
segment of t

rtains. However, the database name must accompany the first response record (or starting fr

from a databgse different fronyits immediate predecessor within the aggregate Present response.

3.2.3.2.2 Nur
segment.

hber-of-reeords-returned.This is the total number of response records and starting fragments

3.2.3.2.3 Oth

r=-infarmation This parameter may he used hy the target for additional information not anpr‘ifip

e modelled as a Pres

sent respdnse consis
3.3.1 apply.
jet does not send an

equence of response

well as fragments (s

be composed of a final fragment (except within the first segment of the aggregate Present fesponse), followed b

ther occugk there mu

e response record. (Note that fragments pertain only to retrieval records; a diagnostic record njay notth¢ segment

in which the record i
e name eéthe databa
hgment) \stthin the fir

e aggregate Present response, and must accompany any response record (or starting fragment of a retrieval recc

ncluded within the

l by the standard.

3.2.3.2.4 Reference-idsee 3.4.

3.2.4 Resu

It-set-delete Facility

The Result-set-delete facility consists of a single service, Delete.

3.2.4.1 Del

ete Service

The Delete service enables an origin to request that the target delete specified result sets, or all result sets, gahted-durin
association. The target responds by reporting information pertaining to the result of the operation. See Table 5.
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Table 5: Parameters of the Delete Service
Origin Target

Parameter Request Response
Delete-function X
Result-set-list x (if appl.)
Delete-operation-status X
Delete-list-statuses x (if appl.)
Number-not-deleted x (if appl.)
Bulk-statuses x (if appl.)
Delete-msg X (opt.)
Other-information X (opt.) X (opt.)
Reference-igd x (opt.) x (if appl.)
3.2.4.1.1 Delete-functionThe origin specifies one of the following:

list - delete specified result sets (see 3.2.4.1.2), or

bulk-delete - delete all result sets currently on the target created during thisyZ-associatipn.
3.2.4.1.2 Result-set-listThis parameter occurs if and only if Delete-function is ‘list’. It contains a list of resut sets (created during
this Z-assqciation) to be deleted.
3.2.4.1.3 Delete-operation-statuPelete-operation-status is the status of the delete request. It assumes ong of the values ‘succe

or ‘failure-8’ through ‘failure-9’ in Table 6.

Status

success
failure-1
failure-2
failure-3
failure-4

failure-5
failure-6
failure-7
failure-8
failure-9
failure-1

Notes:

1. failure-7

2. failure-1p may be used’only when version 3 is in force.

3241410
list-statuse
Possible s

Table 6: Delete Statuses

Description

Result set(s) deleted.
Result set did not exist.
Result set previously unilaterally deleted by target.
System problem at target (optional text message may be included in the Delete-msg parameter).
Access-control failure: the delete regquest caused the target to issue an Access-control reques|
satisfy, or the origin could not aceept an Access-control request.
Operation terminated by resourcecontrol at origin request.
Operation terminated by target due to resource constraints.
Bulk delete of result sets not supported by target.
Not all result sets deleted (on a bulk-delete request) (see 3.2.4.1.5).
Not all requested.result sets deleted (on a list request).

Result-set in use.

and failure-8 can-occur only if Delete-operation is Bulk-delete.

eleteslist-statuseBelete-list-statuses is present in a Delete response if Delete-function in the re
S contains the same list of result sets as in the Result-set-list parameter of the Delete reques

which thedatagin faile

puest was ‘list’. Delete
, eachapstmads with

atus values are ‘'success’ ‘failure-1' through failure-6'_and ‘failure-10' See Tahle 6

3.2.4.1.5 Number-not-deleted and Bulk-statuseSThese two parameters occur only if Delete-function is Bulk-delete and if
Delete-operation-status = ‘failure-8'. The parameter Number-not-deleted indicates how many result sets were not deleted, and

parameter

Bulk-statuses gives individual statuses for those not deleted.

Note, however, that a target is not obligated to provide statuses for each result set not deleted on a bulk delete. Far examg
target may abort a bulk delete when the first failure to delete a result set that is part of the bulk delete fails; énathiig &as
single status might be included in the parameter Bulk-statuses.

If a bulk delete results in more statuses than can fit into a single Delete-response message, the target may discadd those tF

not fit.

3.2.4.1.6 Delete-msddelete-msg, if present, contains an optional text message.
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3.2.4.1.7 Other-information. This parameter may be used by either the origin or target for additional information not specified by

the standard.

This parameter may be used only when version 3 is in force.

3.2.4.1.8 Reference-idsSee 3.4.

3.2.5 Access Control Facility
The Access Control facility consists of a single service, Access-control.

3.2.5.1 Access-control Service
The Access-control service allows a target to challenge an orlgln The challenge might pertaln to a specific operator-or to th

association.
including pas
An origin
target may i
association.
«If concurrent
— If the Acq
Access-co

— If the Ac¢

operation,

«If serial ope
control reque
assumed ‘nu

The following
1. After s¢
respond W
response.

word chaIIenges publlc key cryptosystems, and algorlthmlc authentlcatlon
ust be prepared to accept and respond to Access-control requests from the target if acces
sue an Access-control request which is either part of a specific (active) operation, or” whi

operations is in effect:

htrol request is part of that operation. The Access-control response must also,include that Refe
ess-control request does not include a Reference-id: The Access-contfehrequest and respo
they pertain to the Z-association.

ations is in effect: The target may issue an Access-control request only when there is an active
st and subsequent response are part of that operation and must include the Reference-id of
I' if not present in the initiating request).

procedures pertain to access control as it applies to :an-operation;

bnding an initiating request, the origin must be prepared to receive an Access-control reque
ith an Access-control response, then later receive another Access-control request, etc., before
The target might suspend processing of the operation from the time that it sends the Access

receives the Access-control response. The challenge. does not interrupt any other operation. If the origin

to the targ
challenge
to an Accs
2. Ifthe o
setting the
Init respon
security ch
the origin

parameter).

3. During
request pe
a surrogat
The follow

et, the operation proceeds as if the challenge has never taken place. If the origin fails to re
then the target’s terminating response\to the interrupted operation may indicate that the operat
ss-control failure.

Figin fails to respond correctly.to.a challenge during an Init operation, the target may reject

Result parameter to ‘reject!, and optionally supplying an explanatory message in the User-in
se). However, the target neéd not necessarily reject the Z-association. For example the targe
allenge during an Injt ‘operation to determine whether the origin is authorized to use a capab
fails to respond properly, the target may simply refuse the use of that particular operat

A Search or Rresent operation, while the target is preparing records for presentation, it might
rtaining to-a\particular record. If the origin fails to respond correctly to the challenge, the target
b diagnostie: “security challenge failed; record not included.”

ng proeedures pertain to access control as it applies to the Z-association:

If conc

llenges or authenticat

5 control is in effect. /
Ch pertains to the Z-

ess-control request includes a Reference-id: The supplied Reference-id musticerrespond to an active operation; th

rence-id.
hse are not part of al

b OpACaiE®s;: the
the operation (which

5t (for that operation)
receivingga terminatir
-control request until
responseeis acceptal
spond coerectly to th
on was teeminated dt

he Z-association (by
formation-field of the
might wish to invoke
lity it haslfroposed.

on (via the Options

send an Access-contr
may sty sub

ring the associatio

1. rrent.operations is in effect, following initialization the origin must be prepared at any time dy
whether OMWMMWM&W&M@M

Access-co

ntrol response, then later to receive another Access-control request, etc.

on, to respond with a

2. The target might suspend processing of some or all of the active operations from the time that it sends the Access-contrc
request until it receives the Access-control response. If the origin response is acceptable to the target, the suspemded operat

proceed as if the challenge had never taken place.
3. If the origin fails to respond correctly to the challenge, the target might decide to terminate one or more operations but to
leave open the Z-association. In that case, the target’'s terminating response to any such operations may indicate that tr
operation was terminated because of an Access-control failure. Alternatively, the target may close the Z-association.

See Table
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Table 7: Parameters of the Access-control Service
Target Origin
Parameter Request Response
Security-challenge X
Security-challenge-response X
Other-information x (opt.) x (opt.)
Reference-id x (ifappl.)  x (if appl.)

| to reglstratlon several definitions are defined and registered in Annex 7, ACC. Alternatively
5 may be established by prior agreement between a given target/origin pair.

are subjec
parameterp

3.2.5.1.2¢

the standafd. This parameter may be used only when version 3 is in force.

3.25.1.3 F
particular
challenge

Reference-idlf serial operations is in effect, or if concurrent operations isnyeffect and the ¢
bperation, then the use of Reference-id is governed by section 3.4..Jf~concurrent operatig
bertains to the Z-association, then the Reference-id is to be omitted from both the request and

3.2.6 Ac(
The Accol
1. the H
associal
2. the T
3. the K

ounting/Resource Control Facility

nting/Resource Control facility consists of three services:
esource-control service, invoked by the target, either as part of an active operation (of any ty
ion;

rigger-resource-control service, invoked by the origin‘as part of an active operation (of any typ
esource-report service, invoked by the origin tonitiate a Resource-report operation.

ISO 23950:1998(E)

llenge and response

he conteatsvof the

ther-information. This parameter may be used by either the origin or target for additional infornpation not specified by

hallenge pertains to e
ns’ is in effect and t
response.

e) or pertaifing to the

b except Init), and

The Regource-control service permits the target to send a Resource-control request, which might incl
report mignt notify the origin that either actual or predicted resource consumption will exceed agreed u
into the tafget), and request the origin’s consent te continue an operation, via the Resource-control resp
example, inform the origin about the current status of a result set being generated on the target durin
indicate information about the progress of the operation.

The Trigger-resource-control service permits the origin to request that the target initiate the Resource
the operatjon.

The Rejsource-report service permits the origin to request that the target send a Resource-report

on limits (aiftlimits b
nse. The,tfoget migh
) a Search aperation,

}de a resource report.

control setvae, or ca

bertaining to a compl

operation ¢r to the Z-association.

3.2.6.1 Resource-contrelService

An origin fhust be prepared’to accept and respond to Resource-control requests from the target if resoyrce control /& in effec
target may issue a Resource-control request which is either part of a specific (active) operation or yhich pertains to the
associatiof.

«If concyrrentipperations is in effect:

orrespond to an act

—If the Resource control request |ncIudes a Reference- |d The supplied Reference id must

that Reference id.
— If the Resource-control request does not include a Reference-id: The Resource-control request
of any operation, they pertain to the Z-association.

if any) must also incl

and response are not

«If serial operations is in effect: The target may issue a Resource-control request only when there is an active operation;

Resource-control request and (possible) subsequent response are part of that operation and must
the operation (which is assumed ‘null’ if not present in the initiating request).

The Resource-control request indicates whether a response is required:

«If so, the origin must issue a Resource-control response. If the Resource-control request was part of

include the Reference

an operatiorethe resp

is part of the same operation; the target awaits the Resource-control response, and subsequently issues a termin

response after processing of the operation is concluded.

«If not, the origin must not issue a Resource-control response. If the Resource-control request was part of an opegsion the t

subsequently issues the terminating response, after processing of the operation is concluded.
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An origin should be prepared to receive, and (conditionally) respond to, multiple Resource-control requests as part of an
operation (while the operation is active), or pertaining to the Z-association.

If the origin responds to a Resource-control request with a Resource-control response saying to terminate an operation, it ca
expect to receive a terminating response. This response might indicate that the operation was terminated at origin reques
However, the response might alternatively indicate that the operation completed, since the operation at the target m&y continue
execute and subsequently complete before the Resource-control response reaches the target. See Table 8.

Table 8: Parameters of the Resource-control Service

Target Origin
Parameter Request Response
Resource-repqrt X (opt.)
Partial-results-pvailable x (if appl.)
Suspended-fl x (if appl.)
Response-reqyired X
Triggered-reqyest-flag x (opt.)
Continue-flag X
Result-set-warjted x (if appl.)
Other-informatjon x (opt.) x (opt.)
Reference-id x (ifappl.)  x (if appl.)

3.2.6.1.1 Repource-report.This parameter may be used to convey information~about the current and |estimated resource
consumptionfat the server. The format of Resource-report resource-1 and resource-2 are defined in Annex §, RSC.

3.2.6.1.2 Pattial-results-available.The target indicates the status of the«result set via the flag Partial-resufts-available, whose
value is one ¢f the following:

sybset - Partial, valid results available.
inferim - Partial results available, not necessarily valid.
ngne - No results available.

This parameter is meaningful only as part of a search operation. If its value is ‘subset’ or ‘interim’, then [the targeipivill ac
subsequent Present requests against the result set ifithe origin indicates (via the Continue-flag) that fthe operation is to b
terminated and if the value of the parameter Result-set=wanted is ‘on’.

If the valu¢ of Partial-results-available is ‘none~then the target need not accept subsequent Present requpsts iratiteesvent th
origin indicatgs (via the Continue-flag) that the operation is to be terminated.

Note that [if the Suspended-flag is off, the. partial results available situation may change because prqcessing of the Searc
operation may continue. In all cases, the(values of Search-status and Result-set-status in the Search resppnse shibalsl be treate
the authoritatjve information.

3.2.6.1.3 Sugpended-flag-his parameter is valid only when the request pertains to an operation. The target|indicates whether or
not processing of the operation-has been suspended pending the Resource-control response. This flag ¢ccurs if and only if tl
value of Response-requirediis“yes’.

3.2.6.1.4 Regponse-required.he target indicates whether or not a response (from the origin) to this request i$ required.

3.2.6.1.5 Triggered-request-flag.This parameter is valid only when the request pertains to an operation. The target may
optionally inMﬂm&Wuﬂm&wwwmmgn

3.2.6.1.6 Continue-flagThis parameter is valid only when the request pertains to an operation. The origin indicates to the target
whether or not to continue processing the operation.

3.2.6.1.7 Result-set-wantedhis flag is valid only

during a Search operation,

swhen the value of Partial-results-available is ‘subset’ or ‘interim’, and

swhen the value of the parameter Continue-flag is ‘do not continue’.

If the value of this flag is ‘yes’, the target will maintain the (possibly partial) result set for subsequent Presemsgéthgo
value of the flag is ‘no’, the target may delete the result set. A result set status of ‘none’ on the subsequent Seagch respon:
indicates that the target has discarded the result set. In all cases, the values of Search-status and Result-setStatich in the
response describe the actual decisions made by the target and the way in which the search terminated.
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3.2.6.1.8 Other-information. This parameter may be used by either the origin or target for additional information, not specified
by the standard. This parameter may be used only when version 3 is in force.

3.2.6.1.9 Reference-i®ee 3.4.

3.2.6.2 Trigger-resource-control Service
An origin may issue Trigger-resource-control requests during an operation (except during an Init operation), as part of tt
operation. It serves as a signal to the target that the origin wishes the target to:

esimply send a Resource-report, i.e., issue a Resource-control request with Response-required ‘off’;

einvoke full resource control, i.e., issue a Resource-control request with Response-required ‘on’; or

ecancel the operation.

The target is not obliged to take any specific action upon receipt of a Trigger-resource-control request. For the purpose
procedure|description, there is no response to the request; if the target wishes to issue a Resourcetcontrol request it dot
unilaterally. (If the origin issues a Trigger-resource-control request and subsequently receives a Resource-contrgbaeipfest as
the same pperation, the origin cannot necessarily determine whether the latter resulted from the Triggel-resource-cstntrol req
However, the target may include Triggered-request-flag in the Resource-control-request to sovindicate.)

If the ofligin issues a Trigger-resource-control request saying to cancel the operation, ahdf the target honors thHeerequest,
origin can pxpect to receive a terminating response indicating that the operation was termjnated at origin fequest.

Although an origin may issue a Trigger-resource-control request as part of an active operation, the|target might receive
request affer the operation terminates. In that case, the target will ignore the Trigger-resource-control fequest. Futhermore,
target might receive a Trigger-resource-control request after issuing a Resource-control request for the same operation w
awaiting a|Resource-control response. In that case, again, the target should.ignore the Trigger-resource{control redjuaist. (Note
in general|the target may ignore any Trigger-resource-control request.) See\lrable 9.

Table 9: Parameters of the Trigger-resouirce-control Service

Parameter Origin Request
Requested-pction X
Preferred-rgsource-report-format x (if appl.)
Result-set-wanted x (if appl.)
Other-inforration x (optional)
Reference-id x (if appl.)

3.2.6.2.1 Requested-actior.he origin indicates ohe of the following:

resource-report  ~._\\issue a Resource-control request and set Response-required|to ‘off’.
resource-control ( -)" issue a Resource-control request and set Response-required|to ‘on’.
cancel - terminate the operation.

3.2.6.2.2 Rreferred-Resource-report-format.The origin may indicate a resource report format that it prefer|

U)

3.2.6.2.3 Result-set-wantedrhis flag is meaningful only for a Search operation, and when the requested action is ‘cancel’. If the
value of the flag is ‘yes’, the origin requests that the target maintain the (possibly partial) result set|for subseqoent Pres
operationg. See 3.2.6/1.7.

3.2.6.2.4 Qther-information. This parameter may be used by the origin for additional information, not spegified by the standard.
This parameter may he used nnly when version 3 is in farce

3.2.6.2.5 Reference-idsee 3.4.

3.2.6.3 Resource-report Service

The Resource-report service allows an origin to request a Resource-report, pertaining to a specified, completed opettation, or t
entire Z-association.

Note: The Resource-report service differs from the Trigger-resource-control service in this respect: Trigger-resourceeacontrol i
non-confirmed service; there is a request, but no response. The request is part of, but does not initiate, an opevatsait req
report pertaining to that active operation. Resource-report, in contrasgnfiranedservice; there is a request and a response (the
target is obliged to respond, although the target is not obliged to include a resource report in the response). The request
response initiate and terminate an operation respectively; the request identifies a peotigolietedoperation and solicits a
report pertaining to that operation (or it may solicit a report pertaining to the entire Z-association). See Table 10.
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Parameter
Preferred-reso
Op-id

Resource-report-status
Resource-report
Other-information

Reference-id
3.2.6.3.1 Pre

3.2.6.3.2 Op:
resource rep
*If Op-id
Referer
Notes:
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to that ¢
2. The
if so, O
a value
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3. If the origin wants resource information aboutaative operation, it should not use the Resource-rg

instead
receive
a Reso
oIf Op-id is|

3.2.6.3.3 Res

Note: Failure

3.2.6.3.4 Req

1998(E)

Table 10: Parameters of the Resource-report Service

Origin Target
Request Response
urce-report-format x (opt.)
x (opt.)
X
x (opt.)
x (opt.) x (opt.)
x (opt.) x (if appl.)

erred-resource-report-formatThe origin may indicate a resource report format that it prefers

©1SO

id.This parameter may be supplied by the origin to identify a completed operation for which {
brt. This parameter may be used only when version 3 is in force.
s present, it consists of a Reference-id, and refers to the most recently completed ope
ce-id.

h an operation terminates, if the origin anticipates that it will subsequently isSue a Resource-re
peration, it is the origin’s responsibility to ensure that the Reference-id istnot reused before do
prigin may (but need not) use the same reference-id for the Resource=report operation as that
D-id will nevertheless pertain to a completed operation only. However;-it is recommended that
of Op-id equal to any reference-id being used by any active opération other than this Resou
n does so, the target may (but need not) consider the requestin error (see failure-6 of Resour

use the Trigger-resource-control service as part of that operation. If the operation termin
5 the Trigger-resource-control request, the origin will receive a terminating response and may t
irce-report request pertaining to that (completed) operation.

not present, the origin requests a resource report pertaining to the Z-association.

ource-report-statug he target supplies one-of following status values:

success - A resource report istincluded (and in the preferred format, if the paramete
report-format was included in the request).

partial - A resource report is included, but not in the preferred format (applies only
Preferred-resource-report-format was included in the request).

failure-1 - Target unahlé to supply resource report.

failure-2 - Operationiterminated by target due to resource constraints.

failure-3 - Access-control failure.

failure-4 - Unspecified failure.

failure-5  -{Ihere is no known operation with specified id.

failure-6 . w~There is an active operation with specified id.

5 and failure-6 apply only when version 3 is in force.

ource-reporSee 3.2.6.1.1.

he origin requests a

ration that used tha

bort request pertaining
ng so.

specified in Op-id, an
the origin not specify
ce-report operation. |
e-report-status).

port service, but
htes before the targe
nen subsequently issu

Preferred-resource-

if the parameter

3.2.6.3.5 Other-information. This parameter may be used by either the origin or target for additional information not specified by

the standard.

This parameter may be used only when version 3 is in force.

3.2.6.3.6 Reference-idsee 3.4.

3.2.7 Sort Facility

The Sort facil

3.2.7.1 Sort

ity consists of a single service, Sort.

Service

The Sort service allows an origin to request that the target sort a result set (or merge multiple result sets and themsgirt). T
specifies a sequence of sort elements. The result set is to be ordered according to the specified sequence, and stibeatjuent posi
requests against the result set will be construed by the target to apply to the result set as so ordered. See Table 11.
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Table 11: Parameters of the Sort Service

Origin Target
Parameter Request Response
Input-result-sets X
Sorted-result-set X
Sort-sequence X
Sort-status X
Result-set-status x (if appl.)
Diagnostics x (if appl.)
Other-information x (opt.) x (opt.)
Reference-id x (opt.) x (if appl.)

327111
result sort

3.2.7.1.2 §
(including
new resulf]
and if the
content of
indicated

3.2.7.1.3 §
direction o
record in
specificati
Note: The

3.2.7.1.4 S

3.2.7.15H
contents o

3.2.7.1.6 0
records.

|

put-result-setsThis parameter is the name of a result set to be sorted, or the names of result-S
d.

borted-result-setThis parameter is the name of the sorted result set. It may be-.the " name ¢
bne of the names included in Input-result-set); if so, then if the sort is processedi-the existing r

sort is processed, a result set by the specified name is created by the-target, whose conte
the Input-result-sets is left unchanged. In any case, if the sort is not precessed, the final con
y the parameter Result-set-status.

ort-sequencd.he parameter Sort-sequence comprises the elements that are to be used for
f the sort (ascending or descending), case sensitivity (if applicable), and target action if an e
he result set to be sorted. Each of the sort elements.iSya set of attributes, a sort-field-d
n, that the target has designated (see note below) for use as a sort key.

ort-statusThe parameter Sort-status, returned hy/the target, assumes one of the following valu
success - The sort was performed successfully.
partial-l - The sort was performed*hut the target encountered records with missing val
elements.
failure - The sort was npt performed. The target supplies one or more diagnos
Diagnostics.

f Sorted-result-set, and itswalue is one of the following:

empty - Thelesult set is empty.

interim - Partial results available, not necessarily valid.

unchanged ~ “The content of the result set is unchanged (applies only if Sorted-result-set
sets).

none - Result set not created (applies only if Sorted-result-set is not one of the inpu

iagnasticsThe target includes this parameter if the value of Sort-status is ‘failure’. It includes

ets to be merged and

f an existing result s
psubtteet isndih

set by that name is created; its content is the sorted results. If Sorted-result-set is not the nafne ofrasudixisting

Nt is the sdtted result
ent of IBedkeiresu

borting, together with
ement isomissing f
esignator, or an elen

target designates this information either via the Explain‘facility, or through some mechanism olitside of the standard

al

ES!
Lies in one or more Sc

tics in the paramete

Result-set-statusThe target supplies this parameter if and only if the value of Sort-status is ‘failure’. It refers to the

is one of the input res

result sets).

ne or more diagnosti

3.2.7.1.7 Other-information. This parameter may be used by the origin or target for additional information not specified by the

standard.

3.2.7.1.8 Reference-idsee 3.4.

3.2.8 Browse Facility
The Browse facility consists of a single service, Scan.

3.2.8.1 Scan Service
The Scan service is used to scan an ordered term-list (subject terms, names, titles, etc.). The ordering of the tegei-list is te
defined. The origin specifies a term-list to scan and a starting term (implicitly, by specifying an attribute/term conalpidation
database-id), the size of the scanning steps, and the desired number of entries and position of the starting term getl&esespon

Table 12.
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Parameter

Database-names
Term-list-and-start-point

Step-size
Number-of-ent

Position-in-response

Scan-status
Entries
Other-informati

Table 12: Parameters of the Scan Service

©1SO

Reference-id

3.2.8.1.1 Dat
list-and-start-

3.2.8.1.2 Ter
which term-li
the term-list.

As an exg
whose value
which the list

3.2.8.1.3 Ste
response. A

‘failure’ and i
If the origin

response.

3.2.8.1.4 Numnber-of-entriesThe origin indicates the proposed number of entries to be returned. The targe
tries returned. If the actual number is less than the proposed number, the reason is indicated in Scan-status.

number of en

3.2.8.15 Po

specified stafting point value. A value of 1 refers-to the first of the returned entries. A value of 0 means th

should begin

requests terms immediately preceding thé starting point term.

The target
Exampl

the origin
the immed
Note: If respqg
were fewer tg
as proposed
conclude thaj
fewer terms {

Origin Target
Request Response
X
X
X (opt) x (if appl)
ries X X
x (opt) x (opt)
X
x (opt)
ion x (opt) x (opt)
x (opt) x (if appl.)

hbase-name3he parameter Database-names identifies a set of databases to which thexterm-li
point) pertains.

m-list-and-start-point. The origin supplies an attribute list and term. The attributelist contains g
bt to scan. The term, as qualified by those attributes, indicates where scanning begins; this will
f there is no matching entry, the first entry with higher value is to be the starting point.

mple, to scan a list of personal names: the attribute list might consist of-a single attribute w
is ‘personal name’; the term would specify a personal name; the database-id would identify or
of personal names pertains.

p-sizeThe origin may specify the desired number of entries in the term-list between two ad
alue of zero means “do not skip any entries.” If the target.cannot support the requested step s

bmits this parameter, the step size is selected by the' target, and the target includes the s

bition-in-responseThe origin may optignally indicate the preferred position, within the return
with the term immediately following the starting point term. A value of Number-of-entries + 1 1

may indicate the actual pesition of the chosen starting point within the returned entries.

P If the values of the request parameters Number-of-entries and Position-in-response are 10 a
equests two terms ithmediately preceding the starting point value, followed by the starting po
iately-following seven terms.

nse parametepr-Position-in-response is less than the value proposed in the request, the origin
rms than expected in the low end of the term-list. However, if Position-in-response is the sam
n the reguest, but Number-of-entries in the response is less than the value proposed in the re
there-were fewer terms than expected at the high end of the term-list, unless Scan-status is R
han expected are returned is indicated in the Scan-status.

bt (specified by Term-
ttributes indicating
Dbe a ptgsimmed e

nose type is ‘use’ anc
e or more databases

acent entries in the
ze, iiadasstGcan-s

hcludes a non-surrogate diagnostic such as “only step size of zero supported” or “requested step sizaatbt suppor

blected dtep size in

indicates the actual

ed entries, of the
ht themgiemed
heans thahthe origi

nd 3 respectively, thel
nt value, followed by

may cteckide that t
e value irs¢he respo
fuest, \thbrigin ma
artialrbthEtte reaso

3.2.8.1.6 Scan-statud he target indicates the result of the operation. The defined values are:

26

success - The response contains the number of entries (term-list-entries or surrogate diagnostics) requested.

partial-1 - Not all of the expected entries can be returned because the operation was terminated by access
control.

partial-2 - Not all of the expected entries will fit in the response message.

partial-3 - Not all of the expected entries can be returned because the operation was terminated by resource:
control, at origin request.

partial-4 - Not all of the expected entries can be returned because the operation was terminated by resource-
control, by target.

partial-5 - Not all of the expected entries can be returned because the term-list contains fewer entries (from
either the low end, high end, or both ends of the term-list) than the number of terms requested.

failure - None of the expected entries can be returned. One or more non-surrogate diagnostics is returned.
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3.2.8.1.7 EntriesThe parameter Entries returned by the target consists of one of the following:
N entries, where each entry is a term-list-entry or surrogate diagnostic, where N = Number-of-entries i
<A number of entries which is less than N, and may be zero (reason specified by Scan-status).

It may also include:
*One or more non-surrogate diagnostic records (possibly indicating that the operation cannot be proce

ISO 23950:1998(E)

n the request.

ssed, and why it cann

Each term-list-entry includes a term (occurring in one of the databases specified in the parameter Database-names),

optionally the following:
«A display term (when the actual term is not considered by the target to be suitable for display).

*A list of suggested attributes for use in subsequent Scan requests (useful for scanning multiple indices, e.g., dethatr and tit

the same time).
A suggested aIternatlve term
*Occurr
attrib|
occu
*Other i

utes, possrbly further broken down by database Alternatively, a term-list-entry might Ilst datalf
s, and for associated attributes, but no counts.
hformation: additional information concerning the entry.

3.2.8.1.8 (
standard.

3.2.8.1.9 Reference-idsee 3.4.

3.2.9 Exiended Services Facility
The Extenfled Services facility consists of a single service, Extended-services:

3.29.1 E
The Exten
task packs

An exte

xtended Services Service

Hed-Services (ES) service allows an origin to create, modify, or delgkepackagat the target. The
ges in a special database, described in section 3.2.9:2A task package pertairtiagk an ES
hded servicis a taskype related to information retrigval, but not defined as a Z39.50 service. B
the target|is outside the scope of ISO 23950. The extended services defined by this standard are
Definitions| of those services are included in Annex 8, EXT.

The origin sends an ES Request to the target requesting execution of a task. The request includes p
uses to copstruct the task package. The target checks the request for validity, for consistency with the u
possibly for other target-dependent limitations:xThe target sends an ES response indicating that the
supplying fin indication of the reason the request was rejected.

The ES service is a confirmed servicejinitiated by the origin. The ES operation consists of a requg

response from the target, possibly with intervening Access-control or Resource-control messages. Hows
may resulf in the initiation of a task, the task is not considered part of the Z39.50 ES operation. Thg
completes|the ES operation, do€s not necessarily signal completion of the task. A task may have a life
Z-associatjon.

Executipn of the ES Operation results in the creation of a task package, represented by a database re

Dther-information. This parameter may be used by the origin or target for additional, information,

list counts for specif
bases in which the ter

not specified by the

target maintains

xecution of a task by
sted in section 3.2.9

arameters which the
ber's acegsanttivileg
request was acceptt

st from the origin an
pver, although the req
b target response, wt
ime that exaeeds a s

tord in the ES databas
bt is creawkdbyrepreser
is subseqdidmytly retrie

ilable s$odlaion;as

is incltiiethwkthin

f package type, and c

which are specrfrc to the particular extended service. Among the common parameters (indicated in Table 13, listed under “t
package parameter” in the right column), some are supplied by the origin as parameters in the ES request, and are used b
target to form the task package; some of those supplied by the origin may be overridden by the target. Others are supplied by
target. The specific parameters are derived from the parameter Task-specific-parameters of the ES request (see Annex 8, EXT
Note: The response parameter Task-package below refers to the actual task package, and if it occurs (see 3.2.9.1d%), it incl
some or all (depending on the parameter Elements) of the parameters listed under “task package parameter.”

3.2.9.1.1 Function.The origin specifies Create, Delete, or Modify. If the function is Create, the target is to
and assign to it the name specified by the parameter Package-name, if supplied.

create a task packag

27


https://standardsiso.com/api/?name=981dcfdee3e12c5b42134cc8b85bfbde

ISO 23950:1998(E) ©1SO
Table 13: Parameters of the Extended Services Service

Parameter Origin request Target response Task package parameter

Function X

Package-type X

Package-name X (opt) x (opt)

User-id X (opt) x (opt)

Retention-time X (opt) x (opt)

Permissions x (opt) x (opt)

Description x (opt) X (opt)

Target-reference x (opt)

Creation-date-fime >—{oph)

Task-status X

Package-diagrjostics x (opt)

Task-specific-parameters X (see note)

Wait-action X

Elements x (if appl)

Operation-statyis X

Operation-diagnostics x (if appl)

Task-package x (if appl)

Other-informatjon x (opt) X (opt)

Reference-id x (opt) x (if appl)

Note: Task-spécific-parameters are defined for each extended service. For each, task-specific parameter, the definitiethstatesat the

parameter occ

If the funct
A target that

irs in the task package.

ion is Delete or Modify, the target is to delete or modify-the task package specified by the parg
supports deletion or modification may nonetheless deny the request, for example, becausq

*Save a Q
*Define a
*Order an
*Update a
«Create al
*Invoke a

e package is in use.

ery for later use

eriodic search/schedule

tem
database

expottspecification

reviously created export specification.

meter Package-name
e the task is already

e Istardal; s t
thin parameter Task-

tted, thent@trget does
t expligitthgrovi

vices defined by this

3.2.9.1.3 Package-namé&.he origin may optionally supply a name for the task package to be created. If so, the triple (Package-
type, User-id, Package-name) must be unique (i.e., there must be no other task package of that type, for that user with the sar
name, otherwise the request is in error), and that triple identifies the task package for subsequent reference. Paclkagd-name sh
be included if the origin intends to reference the task package.

3.2.9.1.4 User-id.The User-id identifies the user to be associated with the task package. If not supplied, this parameter may
default to the Id of the current user. A target may or may not allow an origin to supply a user id different from its own.

3.2.9.1.5 Retention-timeThe origin may optionally specify a retention period (e.g., 2 hours, 3 days, 1 week), which may be
overridden by the target. When the retention time has passed, the target may delete the retained task package. A reffention time

zero means t

28
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3.2.9.1.6 PermissionsThe origin may indicate who may access the task package. If the origin does not supply this paramete
only the creating user may do so. See 3.2.9.3.

3.2.9.1.7 Description.The origin may include a description. It might describe, for example, the result set, for a Persistent Resu

Set task; or the query, for a Persistent Query task.

3.2.9.1.8 Target-referenceThe target may supply a unique identifier for the task package.

3.2.9.1.9 Creation-date-timeThe target supplies the date and time that the task package was created.

3.2.9.1.10 Task-statusThe target indicates the status of the task. Values are ‘pending’, ‘active’, ‘complete’, and ‘aborted'.

3.29.1.11
3.29.1.12

3.2.9.1.13
immediate
task packs
This pa
ewait: th
targeg

“failu

respgnse.
possible:the origin requests that, if possible, the target perform the task before issuing the ES fesponse and include

wait-if-
task
*do-not;

the target does perform the task before issuing the respanse, then the response may include the tas

+do-not;

respdnse under any circumstance.

3.2.9.1.14
is an elem

Package-diagnostic§he target may include one or more diagnostics in the task package.

Wait-action.The origin indicates whether the target should (or may) include the task-package i
response mechanism may avoid the need for follow-up Search and Present)operations, or

ge available through the extended services database (see section 3.2.9.2)¢

ameter has four possible values:

e target must perform the task before issuing the ES response (unless the operation aborts;

t is not willing to perform the task before issuing the response it must-tefuse the request by re
e’ and an appropriate diagnostic. If the target accepts the request, it includes the parame

backage in the response. If not possible, the target should‘proceed as though the value were ‘¢
wait: The origin does not request that the target attemptto perform the task before issuing the
send-task-packag@he target may perform the task when it chooses, but is not to include th

ElementsThe origin may optionally include this parameter if Wait-action is other than ‘do-not-s
bnt set name for the task package in-the event that it is returned in the response parameter Ta

Task-specific-parameterdhese are additional parameters, defined by the specific extended service.

N the ES response. Tt
n general, for making

See section 3.2.9.4). |
sponding with a statu
ter Task-package in

0 not wait'.
ES response. Howeve
k package.
e task package in th

end-task-package’. It
bk-package.

3.2.9.1.15|Operation-statusT his is the status of the ES operation. It is one of the following:
done - The requestwas accepted, the task is complete and results are included in Tlask-package.
accepted - The request was accepted and the task is queued for processing, or is in prgcess.
failure - The.tequest was refused. One or more diagnostics are supplied (in [parameter Operatior
diagnostics).
3.2.9.1.16|Operation-diagnosticsThe target may supply additional diagnostic information if Operation-statys is ‘failure’.
3.2.9.1.17|Task-packagdf Operation-status is ‘done’, the target includes the task package. The portion of the actual task packac
included depends-on the parameter Elements.
3.2.9.1.18 , hot specified by the
standard.
3.2.9.1.19 Reference-idsee section 3.4.

3.2.9.2 The Extended Services Database

Targets that support the Extended Services facility provide access to a database with the name IR-Extend-1 (referred to a
“extended services database” or “ES database”). Records in the extended services database are task packages consgructed fr
Request-parameter-package parameter in ES requests (the target may begin execution of the task at any time after it accep
request, which may be before the task package has been stored in the database). The target may (but need not) retain ¢
package until the requested task has completed; it may retain the task package until the origin requests that it béadgdtted. A
may unilaterally delete a task package from the ES database at any time.
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Note: This means, as a practical matter, the target need not actually create a task package for a given task, partidghiarly when
task is executed immediately. However, it is recommended that a task package exist when the status of the task is pending, acti

or aborted.
When the target receives an ES request it may immediately create a task package, with status ‘pendi

ng’, before completel

validating the request. The origin may thus search the database anytime after submitting a request (during the same or
subsequent Z-association), for a resulting task package. In particular, if an ES operation is aborted (see 3.2.9.4nthekmrigin

able to determine that the request for that operation was received.

An ES database may be listed in the target Explain database, with a list of extended services the target supports, allowabl

export destinations, options that an origin may supply for an export task, etc.

An extended services database will appear to the origin as any other database supported by the target (records may be searc

and retrieved by the 239.50 Search and Retrieval facilities; search processing is defined locally by the
impose acce i igin i '

predefined irl order to allow a semantic level of interoperability. The attribute set used to search thecda
registered in Annex 3, ATR. The task package structures are defined and registered in Annex 8, EXT,

The ES ddtabase may provide the following special element sets (in addition to “F”):

eldentificatjon: includes the creating user’s identification, the origin-supplied name of the.iask pa
permisgions for other users to access the request. Other identifying information such as.time of creatig

*UniqueNdme: the creating user’s identification and the name of the task package.

*Permissigns: the contents of the UnigueName element set, and in addition, the granted permissions
target night present the full permissions list only to the task package creator, presenting to other use
applicable to them.

*Status: a

*Brief: Identification element set plus the most important elements of the Status element set.

hers and Permissions
user of a task package may apply any extended service function to the package, as well as

3.2.9.3 Ow
The creating
(via the Retri
Query task re
Using the
permissions |
*Delete
*Modify-Contents
*Modify-Pgrmissions
*Present
eInvoke.
As an example of the use of the ‘invoke’ ‘permission, a target might create a task package, on behalf g
PersistentQuEry; a persistent query is eréated, represented by the created task package. The target may
to create a PgriodicQuerySchedule task package, on behalf of a different user, which refers to (i.e., “invokeg
task packagg. The target would.do-so only if that user has ‘invoke’ privilege for that persistent query. As andg
may create pn ExportSpecification (package) on behalf of one user, and a different user may subs
ExportSpecification by creating an InvokeExportSpecification package, if that user has ‘invoke’
ExportSpecification.
Targets mpy provide.group names for use in permission lists, but a group name would be syntactically
(The target might report the composition of groups, but the mechanism for doing so is not described by this

ferences a saved Query.)
Modify function of the ES request, an origin can change the access permissions of a task pack

target; the target ma
rtain search terms ai
tabase is defined an

kage, and possible
n may be included.

or the task package.
s only the permission

short summary of the current status of the request, perhaps including‘cost and other resource lisage.

etrieve the full packa

bval facility) and invoke the package via other extended services. (Invocation occurs, for example, whén a Period

hge by supplying a ne

st, which is a sequence of user ids and for each, a sequence of allowed operations, from the fgllowing set:

f a client user, of type
ubsequattly be reque
") thagpergisten

ther éaegeple, a
pquently ‘invoke’ that
privilege for the

the same as a user |
standard.)

3.2.9.4 Abotted Qperations

An origin may receive a response to an ES request only during the Z-association in which it issues the request (as for any othe
Z39.50 operation). If an ES operation is aborted (explicitly, or because the Z-association is closed or the A-association
terminated), the origin will not receive a terminating response. This has no effect on the disposition or processingof the tas
regardless of the value of Wait-action that was specified on the request. If an ES operation aborts, Wait-action automatically
assumes the value ‘do-not-send-task-package’.

If an ES operation is aborted, the origin may search the ES database (possibly in a subsequent Z-association) for informatiol
that would otherwise have been returned in the response.

3.2.10 Explain Facility

The Explain facility allows an origin to obtain details of the implementation of a target, including databases available for
searching, attribute sets and diagnostic sets used by the target, and schema, record syntax and element specificagon definitic
supported for retrieval. Targets that support the Explain facility:
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eprovide access (via the Z39.50 Search and Present services) to a database with the name IR-Explain-1 (referred to a
“Explain database”);
esupport the explain attribute set, exp-1, defined in Annex 3, ATR (which defines a set of Use attributes and imports bib-1 nc
Use attributes); and

ssuppor

t the Explain syntax, which is defined and registered in Annex 5, REC.

A record (or result set item representing a record) within the Explain database, is referred to as an “Explain record.”

3.2.10.1

Searching the Explain Database

The Explain database appears to the origin as any other database supported by the target. However, certain search t
corresponding to information categories, are predefined in order to allow a semantic level of interoperability. Termiseate searc
case-insensitive.

listed in 3.
more attriute sets, this list is not exhaustive. However, it is recommended that a target supperting the Explain facilityisupp

list of co

P.10.1.1 and 3.2.10.1.4. Since the Explain database may be searched as any other database

on searches. As described in 3.2.10.1.2 and 3.2.10.1.3, the HumanStringLanguage, Date.

using attribates from

Added, DateChanged,

DateExpirgs attributes can be used in combination with any of the combinations listed in3.2/10.1.1 and 3}2.10.1.4.
The exp-1 attribute set consists of a set of Use attributes and imports the non-Use, bib-1 attributes. |It is recommended th

target sup

and structdire attribute ‘key’.

Note: If th

particular ¢late or between two dates), the target should also support oneor*more of the following relat

‘less than
Origins

attribute, @

free to pro

3.2.10.1.1
category @
Targetinfo
provided &
and the te

borting the Explain facility support the bib-1 relation attribute ‘equal’ (see ‘hote), position attribu
b target intends to support searching based on date ranges (e.g«,to-limit a search to record

pr equal’, ‘greater than’, and ‘greater or equal’.
should not in general expect that the explain database is_searchable using the bib-1 truncati

Vide access to the Explain database using those and:ather alternative attributes and attribute v

Searching for Predefined Information CategoriesRecords corresponding to a particular e
re searched by an operand where the term-is the name of that category; for example, all
are searched using the term “Targetinfo.>-For each category one okeyoetementare defing
s search terms (using the appropriate attribute). A search with an operand where the Use att|
'm is a category, and with additional @perands corresponding to each key for that category w

r any of the alternative values of the relation, position, .and structure attributes defined in bibf

e ‘anyipdsidd

5 created drefore or a
on attriblitas:, ‘less t

bNn attribute, complete
1. Howetgemraarg
blues.

Kplain information
records correspondir
bd, and may be
ibute = ‘ExplainCateg
here the value of the

attribute is|the key, should result in (at most).asingle record.
The prifnary mechanism for search and retrieval of information from the Explain database is for the on
in a categpry using the Use attribute( ‘ExplainCategory’ and to extract desired information from those
subsequeint search. For example theorigin may search records with ExplainCategory = ‘Databaselnf
information (see 3.2.10.2.2) from\those records. Each summary record will include a database name, w
possible slibsequent search.
A list ahd brief description-of the Explain information categories (and thus search terms) as well as th

gin to select the reco
records to formulate
D', and retrieve sumn
hich serves as a key

e keys for @ach categ

are given iph Table 14. In"3.2.10.3 each category is described in detail.
An origip should adhere to the following rules when searching an Explain database by the predefined information categories
*To seafch for information about the target, use ExplalnCategory—’TargetInfo

" in | combination with th

attribute to specify the desired schema

*To search for information about a specific tag set, use ExplainCategory="TagSetInfo’ in combination with the TagSetOll
attribute to specify the desired tag set.

*To search for information about a specific record syntax, use ExplainCategory= 'RecordSyntaxinfo’ in combination with th
RecordSyntaxOID attribute to specify the desired record syntax.

*To search for information about a specific attribute set, use ExplainCategory="AttributeSetinfo’ in combination with the
AttributeSetOID attribute to specify the desired attribute set.

*To search for information about term lists for a database, use ExplainCategory="TermList-Info’ in combination with the
DatabaseName attribute to specify the desired database.

*To search for information about a specific extended service, use ExplainCategory = ‘ExtendedServicesInfo’ in combinatic
with the oid for that extended service.
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*To search for the attributes and combination of attributes which may be used in searching a database, use
ExplainCategory="AttributeDetails’ in combination with the DatabaseName attribute to specify the database for which
attribute information is desired.

*To search for information about a specific term list, use ExplainCategory = ‘TermListDetails’ in combination with the name
for the term list.

*To search

for the element set names defined for a record syntax for

a particular

database, use

ExplainCategory="ElementSetDetails’ in combination with the RecordSyntaxOID attribute to specify the desired record
syntax and the DatabaseName attribute to specify the desired database.

*To search for the definition of a specific element set name, use ExplainCategory = ‘ElementSetDetails’ in combination with
the ElementSetName attribute to specify the desired element set name. There may be multiple records located since tt
explain database contains one record for each element set name for each record syntax for each database.

*To search_for a particular element set name defined for a record syntax, for a particular database

se ExplainCategory :

‘Elemer]
Record
databag

*To search for the description of the elements of a retrieval record, for a particular record syntax, in a

particul
specify
specify

3.2.10.1.2 S
said to consi
text within th
search for re
language coqg

For exam

(Category = ‘Databaselnfo’) AND (HumanStringLanguage ="‘eng’).

The Humg
is recommen

3.2.10.1.3 54
attribute; for
attribute. Any

3.2.10.1.4 S4
take values f

specific inforination category. For instance, the Availability Use attribute can be used to select those databa

for databases
*To locate
Availab

*To locatg
combin

*To locatd
combin

*To locate

tSetDetails’ in combination with the ElementSetName attribute to specify the desired é€lg
SyntaxOID attribute to specify the desired record syntax and the DatabaseName attrifute
e

hr database, use ExplainCategory="RetrievalRecordDetails’ in combination with the”RecordS)
the desired record syntax, the SchemaOID attribute to specify the desired schema, and the Da
the desired database.

arching for Information in a Particular LanguageElements intended to ‘he presented to the use
5t of “human-readable text.” Each record includes a language element’indicating the language

cords in a certain language, the HumanStringLanguage attriblite may be used (in conjunction
e as the term; see Z239.53-1994).
le, to search for a list of databases that have descriptive records in English, the query might bg

nStringLanguage attribute is intended primarily for:use in Version 2. When version 3 is in forg
Hed.

arching for Information by Control DatesTe search for new records in an Explain database, u
of these three may be used in combination with the searches described above.

arching for Information Using.Content Valuessome of the Explain records are searchable usin
fom elements within the pettinent Explain records. These Use attributes can be used to sele

which are currently available. The use of these attributes by an origin should conform to the fq
databases currently. available, use the ExplainCategory attribute with term ‘Databaselnfo’, in
lity attribute with-t€rm ‘yes’.

the databasés-provided by a specific supplier, use the ExplainCategory attribute with te
htion with the’Supplier attribute with the supplier's name as term.

htion with the Producer attribute with the producer’'s name as term.
databases that are not proprietary, use the ExplainCategory attribute with term ‘Databaselnfq

ment set name, the
to specify the desire

specific s@ema, for
ntaxOID attribute to
tabaseName attribute

[ by the origin are
of the human-readakt

b record. The explain database might contain several records Wwith identical information in different languages. T

ith the three-charact
of the form:

e, the use of variants

se the DateAdded

Lpdated records use the DateChangegd-attribute, for records based on their date of expiratipn use the DateExpir

p attributes which

ct subsetd of records
1se infoonastion re
llowing rules:
combination with the

m ‘Databaselnfo’, in

databases provided by a specific producer, use the ExplainCategory attribute with tefm ‘Databaselnfo’ in

', in combination with

the Pro

1ripmry attribute with term ‘na’

*To locate databases that have no user fee, use the ExplainCategory attribute with term ‘Databaselnfo’, in combination with the
UserFee attribute with term ‘no’.

3.2.10.2 Retrieval of Explain Records
A Present request for Explain records should specify the Explain syntax as the Preferred-record-syntax. Each explain informatio
category has its own record layout, and all are described in the Explain syntax definition (see Annex 5, REC.1).

Explain records include key elements that serve to uniquely identify each record. Each Explain category is defined in terms o
key elements, non-key “brief” elements (see 3.2.10.2.2), “non-brief” elements, and possibly other categories. Key elements art
always part of the brief elements.
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3.2.10.2.1 Retrieval and Human-Readable TexT.he Explain database might provide alternative variations of human-readable
information (however, for language variations, see note below). For example, a text element might be retrievable in ASC
SGML, or PostScript. To request a particular format, use the variant facilities of Version 3.

Note: For language variation, see 3.2.10.1.2. The Explain database logically includes different records for different languages
therefore selection based on language occurs during the search.

Table 14: Explain Categories and Keys

Category An Explain record in this category describes: Key(s)
Targetinfo The target, including search constraints imposed by the target. target name
Databaseln

sets, resource control formats and access control formats A group of databases offermg a common set o)
characteristics may be described as a single, logical, database. In this case, a list of databases subsuneq
within this logical database is provided.

Schemalnf A Schema. schgma oid
TagSetinfo Atag Set. tagSet oid
RecordSynjaxInfo A record syntax. recofd syntax oid
AttributeSefInfo An attribute set, including the attributes supported within the set. attrijute set oid
TermListIntL Term lists supported for a database. datapase name
ExtendedServices An extended service. extepded service oid
Info
AttributeDe}ails Attributes that can be used to search a database including the athér attributes with which it may be datapase name
combined.
TermListDdtails A term list. term|list name
ElementSe{Details An element set (for a particular record syntax, for a particular database). datapase name,

element set name,
recofd syntax oid

RetrievalRgcord The elements of a retrieval record (for a particular record syntax, defined by a particular schema). datapaseName,
Details
SortDetails Sort specification for a database. datapase name
Processing Processing instructions for a database, for a particular processing context, name of instructions, and algj&giase name,
identifier for the abstract syntax of the externally defined Instructions. namg,
oid

=h

VariantSetlpfo A variant set definitidn; classes, types, and values, for a specific variant set definition supported by thevarigntSet oid
target. Support by-the target of a particular variant set definition does not imply that the definition is

supported for any-specific database or element.

Unitinfo Unit definitions'supported by the target. unit pystem name

—_

CategoryLi Explaif) categories that the target supports. (no Key)

3.2.10.2.2|Retriéving Summary and Descriptive InformationThe Explain facility provides for the retrievgl of summary, or
“brief” inf0‘mat|on For example the or|g|n may request summary |nformat|on about all of the databases supported by a targ
without re ated as “brief” or “no
brief.” Elements deS|gnated “brief” are obtalned when usmg the element set name ‘B Elements deS|gnated “non-brief” &
obtained (along with brief-elements) when using the element set name ‘F'.

The Explain facility also provides for the retrieval of descriptive information, for certain categories, via the elemené set na
‘description’ (for details, refer to the ASN.1 definition for the Explain syntax). For example, a Database-info record amcludes
element that contains a description (in human-readable text) of the database; to retrieve only the brief elements aptidhe descr
element, the element set name ‘description’ may be used.

Individual categories defined in the Explain syntax may designate other element set names for specific subsets of informat
within that category.

3.2.10.3 Detailed Descriptions of the Information Categories
This section includes complete descriptions of each information category. In addition to the information enumerateddeach recol
econtains information about the record itself, e.g., date of creation and expiration date of the record; and
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sincludes an element indicating the language of the “human-readable text” elements of the record.

These are logical descriptions that do not reflect that there might be language variants of a record or syntax variants of at
element.

Many of the Explain elements are optional, but are not so indicated in the description below. For specific information, refer t
the ASN.1 definition.

3.2.10.3.1 Target-Infolnformation about the target. There is one such Explain record in the Explain database.
Brief elements:
*A name for the target (only one), in human-readable text
*Recent news of interest to people using this target, in human-readable text
*An icon used to represent this target (in machine-presentable form)
*Whether named results sets are supported
*Whether ‘nultiple databases can be searched in one search request
*The maximum number of concurrent result sets supported
*The maxinum size (in records) of a result set
*The maximum number of terms allowed in one search request
A timeoutinterval after which the target will trigger an event if no activity has occurred
A “welcome” message from the target to be displayed by the origin.
Non-brief eleents:
«Contact ifformation for the organization supporting this target
*A descripion of the target, in human-readable text
*A set of njcknames or alternate names by which the target is known
*Restrictiohs pertaining to this target, in human-readable text
A payment address (e.g., business office) for the organization supporting this target
*Hours of pperation
*A list of slipported database combinations
sInternet address and Port number
*OSI addr¢sses
eLanguagegs supported for message strings
*The following elements, where each object listed is supported for one or more databases (to determine yhich are supported fi
a particplar database, retrieve the record for that database):

igh query-types are supported, and details for each supported type
— Diagpostic sets supported

— Attriqute sets supported

— Schgmas supported

— Recqrd syntaxes supported
—Resqurce challenges supported
— Access challenges supported
— Costlinformation

— Varignt sets suppafied

— element set names-supported
— Unit ystems ‘supported.

3.2.10.3.2 Database-InfoDetailed description of a database and database-related restrictions and parametgrs. There is one suc
Explain recond_far each database supported
Brief elements:
*Full database name (only one)
*Whether this is an Explain database (possibly for a different server)
*A list of short (or alternate) names for the database
*An icon used to represent this database (in machine-presentable form)
*Whether there is a charge to access this database
*Whether this database is currently available for access
*A human-readable name or title for the database (as opposed to the database name, which is typically a short string not mee
to be human-readable, and not variable by language.)
Non-brief elements:
*A list of keywords for the database
*A description of the database in human-readable text
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eAssociated databases: those that the target allows (and possibly encourages) to be searched in combination with this datab
*Sub-databases that make up this conceptual single database

*Any disclaimers concerning this database in human-readable text

*News about this database in human-readable text

A record count for the database (and whether the count is accurate or an estimate)

*A description of the default order in which records are presented in human-readable text.
<An estimate of the average record size (in bytes)

A maximum record size (in bytes)

*Hours of operation that this database is available

*Best time to access this database, in human-readable text

*Time of last update of this database

«Update cyclefinterval for this database

«Cover
*Wheth
*A desc
*A notic
*Descri
in thi
*Which
«Diagn
*Attribu

*Recor
*Resou
*Textd
*Costin

pres
*Varian
*Eleme
*Unit syj

3.2.10.3.3
supported
Note: this
Brief elem
*The ob
*The na
Non-brief ¢
*A desc
*TagSe
*The ab

3.2.10.34
tagSet.

ge dates of this database in human-readable text
r this database contains proprietary information
iption of copyright issues relating to this database in human-readable text
concerning copyright which the target expects the origin to display to the user if passible, in i
tion and contact information for the database producer and database supplier, and-how to su
database, in human-readable text
uery-types are supported for this database, and details for each supportedtype
stic sets supported for this database
e sets supported for this database
s defined for this database
syntaxes supported by this database
ce reports supported for this database
scribing access control for this database in human-readabletext

nt, and search

sets supported for this database

t set names supported for this database, with names and descriptions given in human-readab
stems supported for this database.

Schema-InfoDescriptive information about a database schema. There is one Explain re
by the target.

S not specific to a database.

ENts:

ject identifier of the schema(definition

me of this schema.

tlements:

Fiption of this schemain human-readable text

s used by this sehema, and for each, a designated tagType

stract record structure defined by this schema.

Tag-Set-InfoDescriptive information about a given tagSet. There is one such Explain reco

uman-readable text
pmit material for inclus

information related to this database, in both machine-readable format, and in human-readable text, for conne

e text

cord for each schen

rd for each supporte

Brief elem

Nl

*The object identifier for the tagSet
*The name of this tagSet.
Non-brief elements:

*A desc

ription of this tagSet, in human-readable text

*For each element defined in the tagSet:
— The name of the element
— Nicknames for the element
— The tag assigned to the element
— A description of the element
— Its datatype.
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3.2.10.3.5 Record-Syntax-InfoDescriptive information about a record syntax. There is one Explain record for each abstract
record syntax supported by the target. Note: this is not specific to a database.
Brief elements:
*The object identifier of the abstract record syntax
*A name by which this syntax is known.
Non-brief elements:
*Transfer syntaxes supported for this abstract syntax (object identifiers)
*A description of this abstract record syntax in human-readable text
*An ASN.1 module describing the syntax
*The record structure defined by this syntax.

3.2.10.3.6 Atiribute-Set-Info Descriptive information about an attribute set. There is ane record for each
Brief elements:
*The attribute set Id (object identifier) for this attribute set
*|ts name.
Non-brief elements:
» For eadh attribute type, its name, description, and integer value of the type, and a list of attributes. For|each attribute:
— lts ngme
— Desgription
— lts value
— Namgs of equivalent attributes. Equivalences are derived from the attribute*set definition (not from the targets behavior)
*Descriptign of the attribute set.

ported attribute set.

3.2.10.3.7 TermList-Info. Descriptive information about term-lists. There is one Explain record for each datahase.
Brief elements:
Full datajase name (one only)
*Summary| information about each term-list associated with this\database (for each term-list described, there is a TermList-
details fecord):
— Namg of the term-list. Must be unique for the database. This is the name to be used to search for the TermList-details
record for this term list
— Its titje. For users to see; need not be unique
— An indication of how expensive it is to search;using the associated attributes. The target indicates gne of the following:

— Tlhe attribute (combination) associated-with this list will do fast searches
Note: To obtain the attribute combination, retrieve the associated TermList-details record.

— Tihe attribute (combination) will Work as expected, so there is probably an index for the attriblite (combination) or
someg similar mechanism
— Chn use the attribute (cémbination), but it might not provide satisfactory results. Probably therq is no index, or post-
procgssing of records is required
— cqnnot search with-this attribute (combination) alone

— Whether the term-listmay be scanned

— A lis of names.of/alternative, broader term-lists

— A lis of names-of alternative, narrower term-lists.

(No non-brieflelements.)

3.2.10.3.8 Extended-Services-InfdDescriptive information about an extended service There is one Expldin record for each
extended service supported.
Brief elements:
*The object identifier of the extended service
A name by which this extended service is known
*Boolean flags, indicating:
— Whether it is a private extended service
— Whether restrictions apply
— Whether a fee applies
— Whether the service is available
— Whether retention is supported

*What level of wait-action is supported.
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Non-brief elements:
*A description in human-readable text
*Explain elements specific to this extended service (defined within the specific extended service definition)
*An ASN.1 module for the Explain definition.

3.2.10.3.9 Attribute-Details.Information for each attribute. There is one Explain record for each supported database.
Brief elements:
*Name of the database to which this attribute information applies.
Non-brief elements:
For each attribute set supported for the database, the object identifier of the attribute set, and for each attrithgesetithin t

— The attribute type

— A default value which applies if the attribute is omitted, and a description of default behavior inchyyman readable form

— Fqr each value of the attribute:
— | The attribute value
— | A description of that value in human-readable text
— [ Sub-attributes (for Use attributes): a list of alternative values that allow access t6.the same agpect of the record, bu
greater detail
— [ Super-attributes (for Use attributes): a list of alternative values that allow access to the same|aspect of the record
cdarser level
— [Whether the value is only “partially supported”: i.e., the value is accepted but may not provide|expected results

*A list of all attributes combinations supported for the database.

3.2.10.3.10 Term-list-DetailsDescriptive information for a term-list. There is one record for each term-ligt listed by TermList-
info records.
Brief elements:

*Name pf the term-list.
Non-brief glements:

A descfiption

«Attribufe combination corresponding to this list. Iffistmay be scanned, this is the attribute combination to be used by scan

Maximpm step-size supported

Collating sequence (e.g., ASCII, EBCDIC)/in-human-readable text

*Order (ascending or descending)

*Estimated number of terms

*A list of sample terms (not guarantéedto be valid; optimally would represent a uniformly distributed sgmpling of the list).

3.2.10.3.11 Element-Set-Detailfescriptive information about an element set. There is one Explain record for each element se
for each rdcord syntax for each database.
Brief elements:
*The database to which-this record pertains
*The el¢ment set name for the element set described by this record
*The reg¢ord syntaxto which this record pertains
*The schematfor which this element set is defined.
Non-brief ¢lements:
*A descl iptinn, in human-readable text_of the element set

*For each element in the element set, the information provided for each element by the Retrieval-Record-Details category.

3.2.10.3.12 Retrieval-Record-DetaildDescriptive information about the elements of a retrieval record. Note that the elements are
relative to a database schema. There is one such Explain record for each database for each schema for each record syntax.
Brief elements:

*The database, schema, and record syntax to which this Explain record pertains.
Non-brief element§or each element described by the syntax):

*The name of the element

*The tag of the element, if any

*A list of schema elements that comprise this element within the record syntax

*The maximum size of the element

*The minimum size of the element
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*The average size of the element

*The size of the element, if fixed length

*Whether or not the element is repeatable

*Whether or not the element is required

*A description of the element in human-readable text

*A description of its contents in human-readable text

*Charging/billing issues related to this element in human-readable text
*Restrictions (e.g., copyright, proprietary) pertaining to use and access to this element in human-readable text

*Alternate

names for this element

©1SO

*Generic names for this element text (e.g., a “geographicSubject” element might also be under the generic name “subject”)
Attribute combinations corresponding to this element.

3.2.10.3.13

Brief elemen
eDatabas

Non-brief ele
*For each

—Ade
—Ifth
—Ifth
—The
— Whe

3.2.10.3.14
presentation
record-prese
instructions;
distinguished
object identifi
Brief elemen
*Full nam
*The cont
*A name f
*An object
Non-brief ele
*A descrip
*The mad|
referen

3.2.10.3.15 \
values suppq
supported for
Brief element

*The objed

ort-DetailsDescription of the sorting capabilities supported by the target. There is one recordfg

to which this sort description pertains.
ents:

ort key:

cription

key is a record element, a specification of the element

key is an attribute combination, a specification of that combination
pe of key: character, numeric, structure

her the key is case-sensitive.

rocessing-Infdnstructions, representing how the target believes the data should be procesy
o the user. Instructions are defined externally. For a given database and processing context
tation, and record-handling) for which the target offers-processing information, there may bg
ese are distinguished by name. Each set of instructions may be available in more than one &
by object identifier. Thus an Explain record of this type is distinguished by database, process
r.

of the database to which this record pertains

xt for which this processing informatiot is pertinent

r this processing information

identifier, for the abstract syntax of the externally defined instructions.

ments:

ion of the instructions, in human-readable form

hine-processable instfuctions, externally defined (whose abstract syntax is identified by
ed above).

ariant-set-infgDescriptive information about a variant set definition supported by the target;
rted for a_particular variant set. Support of a particular variant set definition does not imply
any specific database or element.
S

t identifier of the variant set definition

r each database.

ed by the origin for
accessyakarch, ret

more than one set c
bstracesgrdax; thes
ng contxtl name,

the object identifier

classes, types, and
that the idefinitio

e|lts name.

Non-brief elements:
*A list of supported classes, including name and description; and for each, a list of supported types, including name anc
description; and for each, a list of supported values.

3.2.10.3.16 Unit-info.Descriptive information about a unit system definition supported by the target.
Brief elements:

*The name of the unit system.
Non-brief elements:

*A description

*A list of unit types, including name and description, and for each, a list of units, including name and description.
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3.2.10.3.17 Category-listA list of the Explain categories supported by the target. There is one such record for the Explair
database. It consists of the information below, for each supported category.
Brief elements:
*The search term used in conjunction with Use attribute of ExplainCategory to search for records of this category.
Note: the following need occur only if the target is supporting a category not defined in this standard:
*The original search term (This is for information categories where the target is supporting a revision of the origiived defini
of a category.)
*A description
*An ASN.1 definition of the record for this category.

3.2.11 Termination Facility
The Termipation Facility consists of the single service, Close

3.2.11.1 Close Service
The Close|service allows either an origin or target to abruptly terminate all active operations andto’initiite termihation of

associatiof. See Table 15.
The Clgse service may be used only when version 3 is in force. If so, following initialization; at any time until a Clsse reque

is either issued or received, either the origin or target:
emay ispue a Close request, consider all active operations to be abruptly terminated, await a Close|response (discarding
interyening messages), and consider the Z-association closed; and
eshould|be prepared to receive a Close request, consider all active operations«to be abruptly terminatg¢d, issue a @pose resy
and ¢onsider the Z-association closed.

Table 15: Parameters of the Close Service

Parameter Request Response Note
Close-reasqn X X

Diagnostic-information x (opt) x (opt)

Resource-r¢port-format x (opt) Origin only
Resource-r¢port x (opt) x (opt) Target only
Other-inforrmation x (opt) x (opt)

Reference-id x (if appl) x (if appl)

3.2.11.1.1[Close-reasofThis parameter indicates the reason the origin or target is closing the Z-association. Its values are:

«finishedl

eshutdopvn

system problem

ecost linpits

sresourg¢es

esecurity violation

eprotocql error

elack of jactivity:

eunspedified

eresponseo Close request
Note: Both the Close request and Close response map to the same protocol message (Close APDU). If both systems issue a
request at the same time, each will receive the peer message as a Close response (even though the message was not sent ¢
This potential ambiguity will not affect the correct operation of the protocol. However, for the case where the message is inde
sent as a Close response, the last of the above listed statuses, “response to Close request,” is provided and mayusabnally be

3.2.11.1.2 Diagnostic-informationThe target may include an optional text message, providing additional diagnostic information.

3.2.11.1.3 Resource-report-format and Resource-reportWhen the origin issues a Close request: the origin may include the
parameter resource-report-format to request that the target include a resource report (see 3.2.6.1.1) in the respoats. The ta
decision to include a resource report in the response (and the format) is unilateral: it may include or omit a repog oégardles
whether the origin included the parameter resource-report-format.

When the target issues a Close request: the target may unilaterally include a resource report.
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3.2.11.1.4 Other-information.This parameter may be used by the origin or target for additional information, not specified by the
standard.

3.2.11.1.5 Reference-idlhe parameter Reference-id may be included or omitted on a Close request or response from the origin.
The target should omit Reference-id on a Close request. On a Close response, if the target is responding to a Cloge request tl
included Reference-id, the target may either include Reference-id using the identical value, or it may omit the parameter. If t

target is responding to a Close request that did not include a Reference-id, the target should omit the parameter.

3.3 Message/Record Size and Segmentation
A “segment” is a message that is sent (or is in preparation for transmission) by the target as part of an aggregatpdtresent res
i.e., a Segment request or Present response.
Throughout 3.3, “record” is used as follows:

*Unless otherwise qualified, it means “response record,” i.e., retrieval record or surrogate diagnostic.
*Except within 3.3.3, it means “surrogate diagnostic record” if the record size exceeds preferred-messagg

*“Record
*A record

*“Record dize” refers to the size of a record in bytes.
Except within 3.3.3, a set of records is said to “fit in a segment” if the sum of their Sjzes, not includ

information,
records in a g
Present resp

Two levels
Present requ
segmentatior
a Present req
segmentatior
segments.

3.3.1 Procq
The procedu
no segmental
response is
The target
contains an
limitations, th

Procedure

Assume that
returns thoseg
response, bu

lllustration

Assume that

through 7 wil
The size 0

" means “the response record corresponding to the database record identified by result'set en
considered to be a string of bytes (for the purpose of describing segmentation procedures).

oes not exceed Preferred-message-size. For the Present operation, the(target might be un

bnse (if segmentation is in effect) by sending multiple segments (Segment requests followed b
of segmentation, level 1 and level 2, are subject to negotiation. If neither level is in effect, th
pst consists of a simple Present response (a single segment) which contains an integral num
is in effect, the target response to a Present request may consist of multiple segments (Segn
ponse), and each segment must contain an integral number.of records, i.e., records may not
is in effect, the target response to a Present request may consist of multiple segments,

bdures When No Segmentation Is in Effect

es in this section (3.3.1) apply when no segmentation is in effect. (They apply not only to a H
lion is in effect, but they also apply in generalto a Search operation, whether or not segmentat
ot subject to segmentation.)

responds to a Present request with-a.simple Present response (or to a Search request with 3
ntegral number of records. If the target is not able to return all of the records requested beg
e target should fit as many records as possible.

the target is attempting to return records M through N. If records M through N fit in the res
t records M through/P+1 do not.
the targetis attempting to return records 1 through 10; records 1 through 6 fit in the response

not fit;
f retrieval record 7 itself:

(a) does natexceed Drpfprmd-managp-th, ar

records. Otherwisey the target returns records M through P, where P is chosen so that recorm

-size.
ry N.”

ing protocol control
able to fit the reques

ingle segment, because of record or message size limitations. In that case) the target may pefform ségmeentation o

Present response).
b targettoesponse
ber of recbrds. If leve
ent requiegts followed
Span segients. If lev
and records may sg

resent operation whe
on isSeasffbct; a

Search response), w
cause ofanessage s

onse, then the target
s M thrthegh P fit in

but oetteedal rec

(b)exceeds Preferred-message-size, but does not exceed Exceptional-record-size, or

(c) exceeds Exceptional-record-size.

In case (a), the target returns records 1 through 6. In case (b), except as noted below (see “Exception”), the tatggBsubstitu
diagnostic record for retrieval record 7, indicating that the record exceeds Preferred-message-size. In case (c) tiséttaeget sub
a diagnostic record for retrieval record 7, indicating that the record exceeds Exceptional-record-size. (If Exceptiosaerecord-
equals Preferred-message-size then there is no distinction between the meaning of the two diagnostics.)

In case (b) or (c):

«If the diagnostic record will not fit along with records 1 through 6, the target returns records 1 through 6. (Prefeiged-messa

size must always be large enough to contain any diagnostic record; thus a subsequent present request beginning with reco
7 will retrieve the diagnostic.)
*Otherwise, the target inserts the diagnostic record and proceeds to attempt to fit records 8 through 10.
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If a Present request specifies a single record (i.e., Number-of-records-requested equals 1) then if the size of thatoettieval
exceeds Preferred-message-size, but does not exceed Exceptional-record-size, the target will return that single retrieval re
Note that this exception applies only to a Present operation and not to a Search operation.

Thus in case (b), the origin may subsequently retrieve retrieval record 7, by issuing a Present request in which thidterecord is
only record requested.

Note that the purpose of this distinction between Preferred-message-size and Exceptional-record-size is to allow the transfe
normal length records to proceed in a routine fashion with convenient buffer sizes, while also providing for the transfer of
occasional exceptionally large retrieval record without requiring the origin to continually allocate and hold local beffler spac
worst-case records. Note also that this intended purpose is defeated if the origin routinely requests a single record.

3.3.2 Le

When levgl 1 segmentation is in effect, the target may segment the aggregate Present response into
more Seginent requests followed by a Present response), each consisting of integral records (i.e., reeorg

The proce
Beginni

contain the requested records. Each segment is sent as a Segment request, except the last{hich is sen
The number of segments must not exceed the value of the (optional) Present request paramet

supplied.

If Max-gegment-count is supplied, and its value is 1, then the procedures of 3,34 apply. Also, the s3
3.3.1 applies if a Present request has requested a single record.

Procedure
Assume that the origin requests result set records M through N.

Case A:M

1. Set P=M

2. If recor

*Fit records P through N in the segment.

*Go

Otherwise,
*Fit records P through Q, where Q (which is\less than N) is such that records P through Q fit in g
through Q+1 do not.

oIf M
*Sen
*Set

*Repgat step 2.
3. Send tHe segment as a Present response.

Case B:Mx%N (i.e., a single récord requested).
The target] sends a simple Present response (a single segment). The size of the segment may exceed

segment

Exceptiondl-record:Size.

lllustration

Assume thearigin has requested records 1 through 10.

el 1 Segmentation

Hures described in this section (3.3.2) apply if level 1 segmentation is in effect.
ng with the first record requested and continuing with adjacent higher number recards, the t

<N (i.e., more than one record requested).

s P through N fit in a segment:

step 3.

X-segment-count is reached, go to‘step 3.
i the segment as a Segment reguest.
P=Q+1.

ontains thessingle requested retrieval record, or a surrogate diagnostic record if the siz

multiple segments (ze
s may not span segn

arget forms segments
as a Present respons
br Max-segment-cour

me exception as cite

segment, but record

Preferred-message-si
e of the record exce

1. If all ten records fit in a segment, the aggregate Present response consists of a Present response including the requ

records

. Present-status is ‘success’ (all expected response records available).

2. Suppose records 1 through 4 fit in a segment, but records 1 through 5 do not; records 5 through 9 fit in a segment
records 5 through 10 do not. (Assume the Present request has specified a value of 3 or greater for the parameter Max-seg!

count.)

Then the aggregate Present response consists of:

«a segment request including records 1 through 4,
«a segment request including records 5 through 9, and
«a Present response including record 10.

Present-status is ‘success’ (all expected response records available).
Note that the target is expected to pack as many records into a segment as will fit; thus for example, the first segment wc
not consist of records 1 through 3, because records 1 through 4 will fit.
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3. Assume the conditions in (2) are true, except that the Present request has specified a value of 2 for the parameter Ma

segment-count. Then the aggregate Present response consists of:

*a Segment request including records 1 through 4, and
*a Present response including records 5 through 9.

Present-status is ‘partial-2’ (not all expected response records available, because they will not all fit within the preferred

message size).

3.3.3 Level 2 Segmentation

When level 2 segmentation is in effect, the target may segment the aggregate Present response into multiple segments (as is
case for level 1 segmentation) and in addition, records may span segments. The procedures described in this sectidg (3.3.3) apy

if level 2 segientation 15 I effect.

A fragmentis| a proper substring of a record (as noted above, within section 3.3.3 a record is treated as
particular insfance of segmentation of a record results in a sequence of two or more fragments whose conc
protocol contfol information) is identical to the record. However, there may be differeqtinstances of segme
record, and the origin cannot necessarily predict how a record will be segmented into fragments by thé
instance.

For the purpose of procedure description (3.3.3s3aking fragments defined'to’be a fragment that starts at
a record. Anintermediate fragmenis a fragment that neither starts at the_beginning nor ends at the end

fragmentis a fragment that ends at the end of a record. An integral record)(not segmented) is not a fragment.

The sum ¢f the sizes of the records and record fragments in a segment, not including protocol control
exceed Max-gegment-size (see 3.3.3.2).

3.3.3.2 Segment Size, Record Size, and Segment Count

If level 2 seginentation is in effect, the Present request may optionally include these three parameters:
Max-segmen}-size— The largest allowable segment. Ifincluded, overrides Preferred-message-size (for t
only). If not irjcluded, Max-segment-size assumes the Value Preferred-message-size.

Max-record-
exceed Max-segment-size. (If level 2 segmentation is in effect, the parameter Exceptional-record-size that
initialization does not apply, whether or notsMax-record-size is included, unless the value of Max-segment-c
Max-segmenf-count— The maximum number of segments the target may include in the aggregate Presen
is 1, no segientation is applied for_the’ operation, the procedures of section 3.3.1 apply, and Max-rec
included.

necessary to(retrieve the requested records.

ly be segmented into
dures d&#iled in 3.3.

a string of bytes). A

atenatiomgnot includi

ntation wiba partic
target in a particula

the beginning of
Df a refioadl. A

information, must not

nis Present operation

ize — The largest allowable retrieval yecord within the aggregate Present response. If includled, it must equal or

was neggtiated durir
bunt is 1.)

response. If its value
prd-size should not b

ment-size times Max

If Max-segdment-count is included (and its value is greater than 1), but Max-record-size is not, the prodyict Max-segment-size

times Max-sggment-eount is the maximum record size for the operation.
If the lattef two parameters are both omitted the origin should be prepared to receive arbitrarily large re

cords andyan arbitra

number of segrrents:

3.3.3.3 Segmentation Procedures

The following procedures apply for level 2 segmentation. The target fits as many integral records as possible intogtineffitst se

If all of the requested records will fit, the segment is sent as a simple Present response. Otherwise, in the

space iteinaining w

that segment the target fits a starting fragment of the following record (if possible), and the segment is sent as adbegment re
The target then fits the remainder of that record into the next segment if possible; if not possible, the target sendsdbegtsent

as necessary with intermediate fragments, and fits the final fragment, if any, into the beginning of the next segmeisand fills
many integral records as possible within the space remaining within that segment. If the last of the requested recatdls is place

the segment (or Max-segment-count is reached) the segment is sent as a Present response. Otherwise the target continues tc
segments in this manner until the last of the requested records is placed in a segment or Max-segment-count is readsed, and se
each segment as a Segment request except the last, which it sends as a Present response. These procedures are reiterated
formally as follows:
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Assume that the origin requests records M through N. (Note that “Record” means “surrogate diagnostic record” if the size of -
record exceeds Max-record-size, or if the target is unable to segment the record so that each fragment fits within a segment.)

1.
2.

Set R=M (begin preparation of first segment).
If record R fits in the current segment:

«Fit integral records R through P, where P is the largest number (not exceeding N) so that records R through P fit.
«If P equals N, or if Max-segment-count is reached, go to step 8 below.
*R=P+1

3. Note that having reached this step, record R will not fit in the current segment. If the Present request has included M

segmen

t-count and the target is unable to determine whether record R will fit in the remainder of the a

gregate response:

¢lnse
Wi
*Go

. Ifred
. Ifred

*Notg
*Tral
*go t

. Note
a sta

oFit t
*Fill

S4
*Beg

. SetH
*If R
8. Seng
lllustration
Assume th
segment-g
1. Supy
bounda|
Note
(M+N)*

rt a surrogate diagnostic record, which in effect suggests that the origin might again attempt t
thout specifying a Max-segment-count.
0 step 7.

ord R will not fit in the remainder of the aggregate response, go to step 8.
ord R will fit in the remainder of the aggregate response, but no starting fragment will fit in the

 that this condition precludes the possibility that the segment is empty;ise€e note preceding ste
smit a Segment request (begin preparation of the next segment).
h step 2.

rting fragment will fit in the current segment.

ne largest possible starting fragment of record R and transmit a Segment request.
hSs many complete segments as necessary (which may be zero) with intermediate fragmen
gment requests.

n preparation of the next segment, first inserting the final fragment of record R.

R = R+1.
s less than or equal to N, go to step-2.

a Present response.

e origin has requested records 1 through 12. All records are 500 bytes, except record 5, wh
ze is 3200.
ose record 5 ¢onsists of 10 elements, each 1000 bytes. The target is able to segment red
ries; the target-will not let the elements span fragments.

this means that the target may segment the record so that a fragment consists of b
1000, M=0,1, ...9; N =1, 2, ..., 10-M; e.g., bytes 1-1000, 1-2000, 1-3000, 1000-2000, 1000-30
Suppose further that the target cannot segment any other records. The aggregate Present

D retrieve the record, |

urrent segment:

D 1.

that having reached this step, Record R will fit in the remaining segments; it will not fit within the current $egment,

ts of record R and s

ich is 10,000 bytes. N
prd 5, but only at ele
ytes M*1000+1 throu

DO, 1000-4000, etc.
esponse is as follows

of record 5 as a star

segment 1: ngmnnt request rnncicting of records 1 throl |gh 4 _and the first 1000 hytm

fragment.
Note: the size of the segment is 3000 bytes which is less than the

Max-segment-size of

3200, but the target cannot fit another fragment in the segment because that would caus

the segment size to exceed the 3200-byte maximum (the minimum
bytes).
segment 2:
segment 3:
segment 4.
segment 5:
segment 6:

Segment request consisting of bytes 7001 through 10,000 of record 5 as a f
Segment request consisting of records 6 through 11.
Present response consisting of record 12.

fragment size is 100C

Segment request consisting of bytes 1001 through 4000 of record 5 as an intermediate fragment.
Segment request consisting of bytes 4001 through 7000 of record 5 as an intermediate fragment.

inal fragment.
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2. Suppose further that the target can segment the smaller records into 100 byte fragments (or multiples)
segments 1 through 3 are as in illustration 1.

©1SO

segment 4. Segment request consisting of bytes 7001 through 10,000 of record 5 as a final fragment, and byte:

1 through 200 of record 6 as a starting fragment.
segment 5: Segment request consisting of bytes 201 through 500 of record 6 as a fina
through 11, and the first 400 bytes of record 12 as a starting fragment.

| fragment, records 7

segment 6: Present response consisting of bytes 401 through 500 of record 12 as a final fragment.

3. Suppose the target can segment any of the records at arbitrary byte boundaries.

segment 1: Segment request consisting of records 1 through 4 and the first 1200 bytes of record 5 as a startin

fragment.
segment 2:

segment 3: Segment request consisting of bytes 4201 through 7400 of record 5 as an inte

Segment request consisting of bytes 1201 through 4200 of record 5 as an intermediate fragment.

rmediate fragment.

segment 4: Segment request consisting of bytes 7401 through 10,000 of record 5 as acfin
and the first 100 bytes of record 7 as a starting fragment.
Present response consisting of bytes 101 through 500 of record 7 as a‘final fr|

through 12.

segment 5:

ons and Reference-id

A request from the origin of a particular operation type initiategp@nation which is terminatéd by the respectiv
the target. The following operation types are defined: Init, Search, Present, Delete, ‘Resource-report, Sor
services. (THus each origin request type corresponds to an operation type with*the exception of the fa
Trigger-resoyrce-control and Close.) An operation consists of the initiating request’and the terminating req
intervening Access-control and Resource-control requests and responses, Trigger-resource-control request
An operation|is assigned a Reference-id by the origin, the origin includes the Reference-id within the initiatir
be included within each message of the operation. If ‘serial operations’ is\in effect, the Reference-id param
the initiating fequest; in that case the reference-id is considered null for that operation, and all other mes
must also onit the Reference-id parameter.

Any messgage sent from origin to target or vice versa (i.e., any request or response defined by this servi
an operation [identified by its Reference-id) with these exceptions:

*A Close request or response is not part of any operation:

Note: Al Close request or response may include a‘reference-id, according to the procedures specified

«If ‘concurfent operations’ is in effect any Resource=control or Access-control request or response whi

Refererjce-id is not part of an operation.

This standard does not assume any relationship between a given operation and any subsequent opg
operation us¢s the same reference-id. This.standard does not specify the contents of the Reference-id pal
except to the|extent that it is used to refer to'an operation. Reference-ids are always assigned by the origin
within the or|gin system. Since no semantics are attributed to the Reference-id, it has no implied data
described asftransparent binary data. (Its ASN.1 type is therefore OCTET STRING.)

3.4 Operat

3.5 Concurrent Operations

If ‘concurrent|operations’ is’in effect, the Reference-id parameter is mandatory in an initiating request (howe
origin may inftiate multiple’concurrent operations, each identified by a different reference-id.

eference-id’ parameter is always optional in an Init request; ‘concurrent operations’ does
complete, and is thus not in effect during an Init operation.

Note: The
negotiation i

al fragment, record 6,

hgment, and records

b response from

, Scan, and Extende
llowing request types
ponse, algng with a
5, and Segment reque
g redueststand

pter may ine omitte
bagesratidhat ope

ce definitafn) is part

n 3.2.11.1.5.

th does not include a
pration even if the lat
ameter, gor its mean

and hardymeaning
type and can only be

ver, 3ed thate),
not take effect until

th the saoee refere

concurrent operations in any manner it chooses.

Example:

the target may proce

The origin may issue a Search request using Reference-id “100,” and then issue a second Search request using Reference-id “1(
before receiving the Search response from the first Search request. There would then be two concurrent operationshBeceipt by t
origin of the response corresponding to the second Search request (identified by Reference-id “101") would terminate the secon
operation, and that might occur before termination of the first operation (identified by Reference-id “100"). The originemight

issue a Present request (against the result set created by the second operation), initiating another operation. hetbagoase, t
must supply a Reference-id other than “100” (because there is an active operation with that Reference-id). The new Reference-i
could (but need not) be “101"; if it is, the target may not assume any implied relationship between this new operation and the
previous operation which used Reference-id “101.”
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No operation may be initiated while an Init operation is in progress. No operation may be initiated within a Z-assodiation afte
Close request has been sent or received.

All result sets are, in principle, available to any operation. It is possible that two or more concurrent operations ptitbattem
reference the same result set. This standard does not specify what happens in that circumstance. The origin should not ini
concurrent Search operations with the same value of Result-set-id.

Other than the restriction cited above (that when the origin uses a Reference-id to initiate an operation, until thaisoperatiol
terminated it may not use that Reference-id to initiate another operation) there are no restrictions on the reuse or ntdinageme
Reference-ids by the origin. The origin might recycle Reference-ids randomly among users, or it may manage local threads
assigning different Reference-ids to end-users. The target is not required to know how the origin manages Reference-ids, ¢

particular, that the origin is using Reference-ids to distinguish different users. The target is not required to have edgekoiowl

multiple end users at the origin, the target interacts only with the (single) origin.

3.6 Composition Specification
For each ¢latabase supported the target defines one or more schemas (see 3.1.5), and designates-on
each schema, the target designates one or more element specification identifiers.

An element specification identifies the object identifier of aelement specification form#ha structure us
element specification) or atement set nam@éhe latter is a primitive name. Agtement specificatiors an instan
specificatipn format, or an element set name.

For the| default schema, at least one of the element specification identifiers muyst, be an element
designateg one as the default element set name for the database.

Note: the target designates this information either via the Explain facility, or through ‘'some mechanism ou

For each record to be returned in a Search or aggregate Present response, the target applies an abst
by a schema for the database to which that record belongs) to form an<@bstract database record. The
specificatipn to the abstract database record to form another instance*ef the abstract database record
transformdtion), to which the target applies a record syntax to form a retrieval record.

If the orjgin includes the parameter Comp-spec (in a Present request) the procedures of 3.6.1 apply. F
Present operation when the parameter Comp-spec is omitted, the-default schema is assumed for each rg
3.6.2 apply.

3.6.1 Comp-spec Specified

The Presgnt request parameter Comp-spec includes a set of one or more pairs of a database name
specificatipn. Each composition specification mayinclude a schema identifier (or if not, the default sch
assumed) jand an element specification. For eachrrecord to be returned in the aggregate Present respons

«If the database to which the record belongs’is specified (as a component of one of the pairs) then th

datalbase record by applying the carresponding composition specification (i.e., by first applying the
defined by the schema, to the(database record to form an abstract database record, and th
specfification where the schema.and element specification are from the composition specification), i

«Otherwise, the target forms an_abstract database record by applying the abstract record structure def

and gefault element set.name for the database to which the record belongs.

The pafameter Comp-spec/may alternatively consist of a single composition specification with no da
case, for gach record t0.bé returned, if the target is able to form an abstract database record accq
specificatign, it does.so:~If not, an abstract database record is composed according to the default sche
name for the database to which the record belongs.

The target applies a record syntax (which may be included in the composition specification or within ¢
record-syntax) to the resulting abstract database record to form a retrieval record.

b as the default sche

bd to express an
ce of an element

et name, and the te

fside of the standard
act recorchstiucture (
target applies an ele
(the latter uthight be

Dr a Search aperation
bcord, and the proced

and associated comp
ema for the glatabase
e:

e target forms an abs
Abstract record structt
en applying the elel
it is able to do so.
ned by the default sc

tabase specified. In t
rding to that compo:
ma and defailt eleme

he parameter Preferre

3.6.2 Comp-spec Omitted

When requesting the retrieval of a set of records from a result set, if the parameter Comp-spec is omitted, the prdaisdures of

section apply.

Notes:
1. This is always the case on a Search request because the parameter Comp-spec is not included in
request.

the definition of the S

2. This is always the case when version 2 is in force because the parameter Comp-spec is not defined in version 2.
The Search request parameters Small-set-element-set-names and Medium-set-element-set-names, and the Present

parameter Element-set-names, take the form of a set of one or more pairs of a database name and associated element set nal
each record to be returned in the Search or aggregate Present response, the target first applies the abstract redefihatiucture
by the default schema for the database to which the record belongs, to form an abstract database record, and then appli
element set name, as follows:
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«If the database to which the record belongs is specified (as a component of one of the pairs), and if the corresponding eleme
set name is valid for the default schema for the database, then the target applies that element set name.

*If not, the

target applies the default element set name for the database.

Each of these parameters may alternatively consist of a single element set name with no database specified. In that case, |
each record to be returned, if the element set name is valid for the default schema for the database to which the rectrd belong
target applies that element set name; if not, the target applies the default element set name for the database.

A target must always recognize the character string “F” as an element set name to mean “full”’; when it is applied ta an abstrac
database record, it results in the same abstract database record (i.e., a null transformation).

A target must always recognize the character string “B” as an element set name to mean “brief’ record. This standard does n
define the meaning of “brief.” Unless the origin knows the target’s definition of “brief” for a given schema, it shouldmet ass
that any particular elements are included.

The origin

may specify a “preferred-record-syntax,” which the target applies (to the abstract database

record formed by the

application o

may select ofe (see 3.2.2.1.5).

3.6.3 Reco
For each reg
specification
database req
meaning:
*When spg
form of
request
*When spq
respons

3.7 Type-1
This section

(RPN) query,
RPN-Query :

Argument
operand

Restriction] ::

operator
The notation
=mea
| mea
+ mea
Notes:
1. For typ

protocol efror to include either the Prox operator or Restriction operand in a type-1 query.

2. The tyq
operand a
version.

the element set name) to form a retrieval record. If the origin does not specify a preferred-rg

Fd Syntax

ord to be returned in a Search or aggregate Present response, the element. §et-hame, or
from the composition specification, results in an abstract database record/as’ described &
ord, the target applies a record syntax, indicated as described above. fdwrgrayntaxhas t

pcified by the origin (either as the value of Preferred-record-syntax or within a composition spe
an OID and refers to an abstract syntax (paired, or to be paired by the target, with a transfer
5 the target use for retrieval records.

pcified by the target, it takes the form of an OID or p-context accompanying a retrieval record
e, and it refers to an abstract syntax paired with a transfer syntax.

and Type-101 Queries
specifies procedures when Query-type is 1 (or 101;"see Note 2 below). Type-1 is the “Re
It has the following structure:
= Argument | Argument + Argument + Operater
= Operand | RPN-Query
AttributeList + Term- ResultSetld | Restriction
ResultSetld + AttributeList
== AND | OR | AND-NOT{.Prox
above is used as follows:
ns “is defined as”
NS “or”
ns “followed by,” and +’has precedence over | (i.e., + is evaluated before |).

p-1, the Prox<pefator and the Restriction operand are defined for version 3 only. When versi

cord-syrgak the t

the schema and elel
bove. To that abstra
ne following

Cificatiorthdt takes
syntax) that the origin

n a Search or Presen

erse Polish Notation’

bn 2 is in effect, it is

brator and Restriction

e-101 guery is defined as identical to the type-1 query, with the exception that the Prox op

T

A Z39.50-

the defined operators or operands.

The target

designates what query types it supports, and which operators and operands.

e defined not only for version 3, but for version 2 as well. Thus the definition of the type-101 qliery is inadépendent

imply support of any of

Note: The target designates this information either through the Explain facility or through some mechanism outside of the

standard.

If the target claims support for the Prox operator, the target should also designate whether it supports the extended result s
model for proximity (the extended result set model for searching as described in 3.1.6 and its specialization for proximity as
described in 3.7.2.2). If the target claims support for the Restriction operand, then it must also support the extersdd result
model for restriction (the extended result set model for searching and its specialization for restriction as descried in 3.7.3
Note: Only in certain circumstances (detailed below) does support of the Prox operator require support of the exteneled result s
model for proximity. However, support of the Restriction operand always requires support of the extended result set model for

Restriction.
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3.7.1 Representation and Evaluation of the Type-1 and Type-101 Queries
At the origin, the query is represented by a tree. Each subtree represents an operand, either a simple operand or a cor
operand. Each leaf node represents a simple operand: Result-set-id, AttributeList+ Term, or Restriction. Each non-leaf nc
represents a complex operand: a subtree whose root is an operator, and which contains two subtrees, a left operand and a
operand.

The origin traverses the tree according to a left post-order traversal, to produce a sequence of (simple) operands sind oper
which is transmitted to the target.

At the target, evaluation of the sequence of operands and operators is illustrated by the use of a stack. Wheneversan opere
encountered, it is put on the stack. Whenever an operator is encountered, the last two objects that have been putame the sta
pulled off and the operator is applied as follows:

Each operand represents a set of database records and each i is one of the followmg

@

collectign of databases specified in the Search request.

(b) ResultSetld — the set of database records represented by the transient result set identified-hy)RgsultSetld.

(c) Restriction operand (ResultSetld+AttributeList): the set of database records representedi\by the result set identified

ResultSetld, restricted by the specified attribute set (see 3.7.3).

Note} if the Restriction operand occurs the target must support the extended result.set‘model for [restriction; otherwise
query ig in error.

(d) An intermediate result set (resulting from a previous evaluation placed on the"stack) — representing the records identi

by that fesult set.

- >

-set and term against

lllustration
Let S1 and S2 be the sets represented by the left and right operand respecgtively. Let S be defined as follgws:
«|f the operator is AND, S is the intersection of S1 and S2.
«|f the operator is OR, S is the union of S1 and S2.
«|f the operator is AND-NOT, S is the set of elements in S1 which™are not in S2.
«|f the operator is Prox:

—If oth operands are of form (a) S is the subset of records in the set (S1 AND S2) for which A|ProxTest B is true (s
3.7.2.1) where A and B are the two operands.

—Otherwise:

—The target must support thé extended result set model for proximity; or else the query |s in error.
—Ilet R1 and R2 be result sets representing the sets S1 and S2 (i.e., each is either:
- the result set specified by the corresponding operand, if it was of form (b),

or
- the hypothetical’result set representing the set of records represented by that operand, otherwise.
In either case, both R1 and-R2 are assumed to conform to the extended result set model for proximity.)
EacH entry in R1 and R2.eontain positional information, in the form of position vectors. For each re¢ord represented by bt
R1 and R2, considéer every ordered pair consisting of a position vector associated with the recprd as represented in
arld a position ‘vector associated with the record as represented in R2. For each pair that qualifies according to
ProxTest:
— the«ecord is qualified into the set S;
and

-£_aposition vector is created for that record as represented in the resultant set, composed fr¢gm that ordered pair.
An mtermmmmmmmmik When evaluation c

query is complete (i.e., all query-terms have been processed) one object will remain on the stack (otherwise the quejy is in er
representing a set of database records, which is the result of the query.

3.7.2 Proximity

3.7.2.1 The Proximity Test
The proximity test, ProxTest, includes a Distance, Relation, Unit, and two Boolean flags: Ordered and Exclusion.
Distance: Difference between the ordinal positional values of the two operands (e.g., if unit is ‘paragraph’, distance of ze
means “same paragraph”). Distance is never negative.
*Relation: LessThan, LessThanOrEqual, Equal, GreaterThanOrEqual, GreaterThan, or NotEqual.
*Unit: Character, Word, Sentence, Paragraph, Section, Chapter, Document, Element, Subelement, ElementType, Byte,
privately defined unit.
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Ordered flag: if set, the test is for “right” proximity only (the left ordinal must not exceed the right ordinal and Déstance

compared with the difference between the right and left ordinals); otherwise, the test is for “right” or “left” proximépg®ist
is compared with the absolute value of the difference between the left and right ordinals).

5 words of

Example

Suppose A and B respectively specify “personal name
Distance is 0

Relation is ‘equal’

Proximity-unit is ‘paragraph’

Ordered flag is ‘false’

‘hat’,” then the same test with Exclusion flag ‘on’ is “‘cat’ not within 5 words of ‘hat™).

‘McGraw, J.” “ and “personal name= ‘Stengel, C.’ ,”

Exclusion flag: if set, “not” is to be applied to the operation (for example if the test with Exclusion flag ‘off’ is ‘itbat’ w

and:

» Exclusipn flag is ‘false’.

Then the fesult is the set of records in which both of the personal names occur within the same_paral
example, if tm? Exclusion flag is set to ‘true’, the result is the set of records in which the two persogal nal
within the same paragraph.

If the Ordgred flag is set to ‘true’ (and Exclusion flag to ‘false’) then the result is the set of regords in whi
‘McGraw, J." pccurs within the same paragraph as, but before, the personal name ‘Stengel C?

If distancelis instead 1 (‘ordered’ and ‘exclusion’ flag ‘false’) the result is the set of records in which the

occur in adja
names occur

3.7.2.2 Ext
In the extend
vectors asso
search that ¢

Example
Let R1 and R
proximity, th

proximity opgration “R1 near R2” would be a result set equivalent to the result set produced by the proximi
hat” (“near” i3 used here informally to refer to a proximity-test).

The manngr in which the target maintains this information is not prescribed by this standard. Annex 13,
provides examples.

3.7.3 Restyiction and the Extended Result Set Model
The Restrictipn operand specifies a result-set-id and a set of attributes, and it represents the set of database

specified res

Example

Let R be the
1 where "
2 where’
3 where’
Then “R rq
In the exts

Cent paragraphs. If, in addition, Relation-type is ‘less-than-or-equal’ the result is the set of reg

ended Result Set Model for Proximity

within the same or adjacent paragraphs.

ed result set model for proximity, the target maintains positional information in the form of ¢
iated with each record represented by the result set, which-may be used in a proximity operati
eated the result set.

praph. Using the sarnr
mes neanr both oc

h thérmersona

two pemsesmal na
ordghia whach

ne or more position
bn as a therogate fo

2 be result sets produced by type-1 query searches on the terms ‘cat’ and ‘hat’. In the extendled resulbset model f

target maintains sufficient information associated with each entry in R1 and with each en

It set, restricted by the specified attributes.

result set produced by a search on the term ‘cat’, representing three records:

Cat’ occurs in thetitle,

Cat’ occurs inythe title and as an author, and

Cat’ occurs In the title, as an author, and as a subject.

stricted\to ‘author” might produce the result set consisting of the entries 2 and 3 of R.

nded result set model for restriction, the target maintains information associated with each re

fry in R2 so that the
ty operati@n “cat ne

ERS (non-normative)

fszbhystiuenti

ord reprheented by t

result set wh

ch_may be used in the evaluation of a restriction operand as a surrogate for the search that c

eateet.tideesult s

manner in which the target maintains this information is not prescribed by this standard. Annex 13, ERS (non-normatise) provide

examples.

4. Protocol

Specification

The Information Retrieval application protocol specifies the formats and procedures governing the transfer of informagion betwe

a Z39.50 origin/target pair. Sections 4.1 and 4.2 respectively describe the formats and rules for exchange afpigation

protocol data uné (APDUs). An APDU is a unit of information, transferred between origin and target, whose format is specified
by the Z39.50 protocol, consisting of application-protocol-information and possibly application-user-data. Sections 4.3 and 4.4
respectively describe rules for extensibility and conformance requirements.

4.1 Abstract Syntax and ASN.1 Specification of Z39.50 APDUs
This section describes the abstract syntax of the 239.50 APDUs, using the ASN.1 notation defined in ISO 8824. The comment

included with
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Z39-50-APDU-1995- oID for this definition, assigned in OID.3.1, is {Z39-50 2 1}
DEFINITIONS ::=
BEGIN -- Z239.50 Maintenance Agency Official Text for ISO 23950.

EXPORTS Otherinformation, Term, AttributeSetld, AttributeList, AttributeElement, ElementSetName, SortElement,
DatabaseName, CompSpec, Specification, Permissions, InternationalString, IntUnit, Unit, StringOrNumeric, Query, Recorc
ResultSetld, DefaultDiagFormat, DiagRec;

PDU ::= CHOICE{

initRequest [20] IMPLICIT InitializeRequest,
initResponse [21] IMPLICIT InitializeResponse,
searchRegttest R2HMPHESeatrchRegtest
searchRegponse [23] IMPLICIT SearchResponse,
presentRequest [24] IMPLICIT PresentRequest,
presentRgsponse [25] IMPLICIT PresentResponse,
deleteRequltSetRequest [26] IMPLICIT DeleteResultSetRequest,
deleteReqdultSetResponse [27] IMPLICIT DeleteResultSetResponse,
accessConhtrolRequest [28] IMPLICIT AccessControlRequest,
accessControlResponse [29] IMPLICIT AccessControlResponse,
resourceGontrolRequest [30] IMPLICIT ResourceControlRequest,
resourceGontrolResponse [31] IMPLICIT ResourceControlResponse,
triggerRegourceControlRequest [32] IMPLICIT TriggerResourceControlRequest,
resourceReportRequest [33] IMPLICIT ResourceReportRequest,
resourceReportResponse [34] IMPLICIT ResourceReportRespense,
scanReqyest [35] IMPLICIT ScanRequest,
scanResponse [36] IMPLICIT ScanResponse,
-- [37] through [42] reserved
sortRequegst [43] IMPLICIT SortRequest,
sortRespqnse [44] IMPLICIT SortResponse;
segmentRequest [45] IMPLICIT Segment,
extended$ervicesRequest [46] IMPLICIT ExtendedServicesRequest,
extended$ervicesResponse [47] IMPLICIT, ExtendedServicesResponse,
close [48] IMPLICIT Close}
-- Initialize|[APDUs
InitializeRequest ::= SEQUENCE{
refefenceld Referenceld OPTIONAL,
protocolVersion ProtocolVersion,
optipns Options,
preferredMessageSize [6] IMPLICIT INTEGER,
exceptionalRecordSize [6] IMPLICIT INTEGER,
idAuithenti¢ation [71  ANY OPTIONAL, -- see note below
implementationid [110] IMPLICIT InternationalString OPTIONAL,
mmeeﬂaﬂmNm—ﬂ-rﬂ—MPﬁeﬁmeaWW

implementationVersion [112] IMPLICIT InternationalString OPTIONAL,
userinformationField [11] EXTERNAL OPTIONAL,
otherinfo OtherInformation OPTIONAL}
--Note:
-- For idAuthentication, the type ANY is retained for compatibility with earlier versions.
-- For interoperability, the following is recommended:
-- IdAuthentication [7] CHOICE{
-~ open VisibleString,
- idPass SEQUENCE {
- groupld [0] IMPLICIT InternationalString OPTIONAL,
- userld [1] IMPLICIT InternationalString OPTIONAL,
- password [2] IMPLICIT InternationalString OPTIONAL },
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- anonymous NULL,
--  other EXTERNAL
-- May use access control formats for 'other'. See Annex 7 ACC.

InitializeResponse ::= SEQUENCE{

referenceld Referenceld OPTIONAL,
protocolVersion ProtocolVersion,
options Options,

preferredMessageSize [5] IMPLICIT INTEGER,
exceptionalRecordSize [6] IMPLICIT INTEGER,
result [12] IMPLICIT BOOLEAN, --reject = FALSE; Accept = TRUE
implementationld [110] IMPLICIT InternationalString OPTIONAL.
implementationName [111] IMPLICIT InternationalString OPTIONAL,
implementationVersion [112] IMPLICIT InternationalString OPTIONAL,
userinformationField [11] EXTERNAL OPTIONAL,
otherinfo OtherInformation OPTIONAL}
-- Begin auxiljary definitions for Init PDUs
ProtocolVergion ::=[3] IMPLICIT BIT STRING{

version-1 (0), -- This bit should always be set, but does hot
-- correspond to any Z39.50 version.
version-2 (1), --"Version 2 supported.”
-- This bit should always be set.
version-3 (2) --"Version 3 supported.”

(%)

-- Values higlher than 'version-3' should be ignored. Both the Initialize requést and Initialize Response APDU
-- include a vilue string corresponding to the supported versions. The highest common version is selected
-- for use. If there are no versions in common, "Result” in the Init Response should indicate "reject.”

-- Note: Versions 1 and 2 are identical. Systems supporting version(2'should indicate support for version

-- 1 as well, fpr interoperability with systems that indicate support.for version 1 only (e.g. ISO 10163-1:1993
-- implementations).

}

Options ::=([4] IMPLICIT BIT STRING{
search (0),
present @);
delSet 2,
resourceReport 3),
triggerResourceCtrl 4,
resourceCtrl (5),
accessCitrl (6),
scan ),
sort (8),
-- (9) (reserved)
extendedServices (20),
level-1Segmentation (1),
Jevel-2Segmentation (12),
concurrentOperations (13),
namedResultSets (1 A)}

-- end auxiliary definitions for Init PDUs

--Search APDUs
SearchRequest ::= SEQUENCE{

referenceld Referenceld OPTIONAL,
smallSetUpperBound [13] IMPLICIT INTEGER,

largeSetLowerBound [14] IMPLICIT INTEGER,
mediumSetPresentNumber [15] IMPLICIT INTEGER,

replacelndicator [16] IMPLICIT BOOLEAN,

resultSetName [17] IMPLICIT InternationalString,
databaseNames [18] IMPLICIT SEQUENCE OF DatabaseName,
smallSetElementSetNames [100] ElementSetNames OPTIONAL,
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mediumSetElementSetNames [101] ElementSetNames OPTIONAL,

preferredRecordSyntax [104] IMPLICIT OBJECT IDENTIFIER OPTIONAL,
query [21]  Query,

-- Following two parameters may be used only if version 3 is in force.
additionalSearchinfo [203] IMPLICIT Otherinformation OPTIONAL,
otherinfo OtherIinformation OPTIONAL}

-- Query Definitions
Query ::= CHOICE{
type-0 [0] ANY,
type-1 [1] IMPLICIT RPNQuery,
type-2 [2] — OCTET STRING

ISO 23950:1998(E)

type-100 [100] OCTET STRING,
type-101 [101] IMPLICIT RPNQuery,
type-102 [102] OCTET STRING}

-- Definitiops for RPN query

RPNQuery ::= SEQUENCE{

attributeSet AttributeSetld,
rpn RPNStructure}
RPNStrugture ::= CHOICE{
op [0] Operand,
rpnRpnOp  [1] IMPLICIT SEQUENCE({
rpnl RPNStructure,
rpn2 RPNStructure,
op Operator }}

Operand|::= CHOICE{
attrTerm AttributesPlusTerm,
resultSet ResultSetld,
-- If version 2 is in foree:
-- - If query typeis 1, one of the above two must be chosen;

-- - resultAttr (below) may be used only if query type is 101.
resultAttr ResultSetPlusAttributes}

AttributegPlusTerm ::= [102] IMPLICIT SEQUENCE{
attributes AttributeList,

term Term}
RedultSetPlusAttributes\:= [214] IMPLICIT SEQUENCE{
resultSet ResultSetld,

attributes AttributeList}

AttrbuteList :;= [44] IMPLICIT SEQUENCE OF AttributeElement
Term ::= CHOICE{
general [45] IMPLICIT OCTET STRING,

-- values helow may he used nnly if version 3 is in farce
numeric [215] IMPLICIT INTEGER,
characterString [216] IMPLICIT InternationalString,
oid [217] IMPLICIT OBJECT IDENTIFIER,
dateTime [218] IMPLICIT GeneralizedTime,
external [219] IMPLICIT EXTERNAL,
integerAndUnit [220] IMPLICIT IntUnit,
null [221] IMPLICIT NULL}

Operator ::= [46] CHOICE{
and [O] IMPLICIT NULL,
or [1] IMPLICIT NULL,

and-not [2] IMPLICIT NULL,
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prox

-- If version 2 is in force:

-- - For query type 1, one of the above three must be chosen;

-- - prox (below) may be used only if query type is 101.

[3] IMPLICIT ProximityOperator}

AttributeElement ::= SEQUENCE{

attributeSet

[1]

IMPLICIT AttributeSetld OPTIONAL,
-- Must be omitted if version 2 is in force.
-- If included, overrides value of attributeSet
-- in RPNQuery above, bonly for this attribute.

attributeType [120] IMPLICIT INTEGER,
attributeValue CHOICE{
numeric

[121] IMPLICIT INTEGER

-- If version 2 is in force,
-- Must select 'numeric’ for attributeValue.

complex [224] IMPLICIT SEQUENCE{
list [1] IMPLICIT SEQUENCE OF StringOrNumeric,
semanticAction

ProximityOperator ::= SEQUENCE({

exclusion [1] IMPLICIT BOOLEAN OPTIONAL,
distance [2] IMPLICIT INTEGER,
ordered [3] IMPLICIT BOOLEAN,

relationType [4] IMPLICIT INTEGER{

lessThan (1),

lessThanOrEqual (2),

equal 3),

greaterThanOrEqual (4),

greaterThan (5),

notEqual (6)},
proximityUnitCode [5] CHQICE{

known [1] IMPLICIT KnownProximityUnit,

privafe [2] IMPLICIT INTEGER}}

KnownProx|mityUnit ::= INTEGER{
character (1),

word 2),

sentence 3),
paragraph 4),
section (5),
chapter (6),
document ),
element (8),

subelement  (9),
elementType (10),
byte (11) -- Version 3 only

[2] IMPLICIT SEQUENCE OF INTEGER OPTIONAL

i}

}
-- End definitions for RPN Query

SearchResponse ::= SEQUENCE{

referenceld Referenceld OPTIONAL,
resultCount [23] IMPLICIT INTEGER,
numberOfRecordsReturned [24] IMPLICIT INTEGER,
nextResultSetPosition [25] IMPLICIT INTEGER,

searchStatus [22] IMPLICIT BOOLEAN,
resultSetStatus [26] IMPLICIT INTEGER{
subset Q),
interim @),
none (3)} OPTIONAL,
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presentStatus PresentStatus OPTIONAL,
records Records OPTIONAL,
-- Following two parameters may be used only if version 3 is in force.
additionalSearchlinfo [203] IMPLICIT OtherInformation OPTIONAL,
otherInfo OtherInformation OPTIONAL}
--Retrieval APDUs
PresentRequest ::= SEQUENCE{
referenceld Referenceld OPTIONAL,
resultSetld ResultSetld,
resultSetStartPoint [30] IMPLICIT INTEGER,
numberOfRecordsRequested [29] IMPLICIT INTEGER,
additiona)Ranges [212] IMPLICIT SEQUENCE OF Range OPTIONAL
- additionaIaIRanges may be included only if version 3 is in force.
recordComposition CHOICE{
simple [19] ElementSetNames,
-- must choose 'simple' if version 2 is in force
complex [209] IMPLICIT CompSpec} OPTIONAL,
preferredRecordSyntax [104] IMPLICIT OBJECT IDENTIFIER OPTIONAL,
maxSegmentCount [204] IMPLICIT INTEGER OPTIONAL, -- level 1 0n2
maxRecdrdSize [206] IMPLICIT INTEGER OPTIONAL, -- level 2only
maxSegmentSize [207] IMPLICIT INTEGER OPTIONAL, -- level 2 only
otherinfo OtherInformation OPTIONAL}
Segment|::= SEQUENCE{
-- Segment PDU may only be used when version 3:is in force,
-- and only when segmentation is in effect.
referencdld Referenceld OPTIONAL:
numberQfRecordsReturned [24] IMPLICIT INTEGER,
segmentiRecords [0] IMPLICIT SEQUENCE OF NamePlusRecord,
otherInfo OtherInformation, OPTIONAL}
PresentResponse ::= SEQUENCE{
referencqld Refereneeld OPTIONAL,
numberQfRecordsReturned [24] IMRLUICIT INTEGER,
nextResyltSetPosition [25] WMPLICIT INTEGER,
presentStatus PresentStatus,
records Records OPTIONAL,
otherinfo OtherInformation OPTIONAL}
-- begin ayxiliary definitions for Search and Present APDUs
-- begin ddfinition of records
Records |:= CHOICE{
responseRecords [28] IMPLICIT SEQUENCE OF NamePlusRecord,
nonSurrogateDiagnostic [130] IMPLICIT DefaultDiagFormat,
multipleNonSurDiagnostics [205] IMPLICIT SEQUENCE OF DiagRec}
NamePlusRetord—=SEQUENCET
name [0] IMPLICIT DatabaseName OPTIONAL,
record [1] CHOICE{
retrievalRecord [1] EXTERNAL,
surrogateDiagnostic [2] DiagRec,

-- Must select one of the above two, retrievalRecord or

-- surrogateDiagnostic, unless 'level 2 segmentation’ is in effect.

startingFragment [3] FragmentSyntax,
intermediateFragment [4] FragmentSyntax,
finalFragment [5] FragmentSyntax}}
FragmentSyntax ::= CHOICE{
externallyTagged EXTERNAL,
notExternallyTagged OCTET STRING}

53


https://standardsiso.com/api/?name=981dcfdee3e12c5b42134cc8b85bfbde

ISO 23950:1998(E) ©1S0

DiagRec ::= CHOICE{
defaultFormat DefaultDiagFormat,
-- Must choose defaultFormat if version 2 is in effect.
externallyDefined = EXTERNAL}

DefaultDiagFormat::= SEQUENCE{

diagnosticSetld OBJECT IDENTIFIER,

condition INTEGER,

addinfo CHOICE{
v2Addinfo  VisibleString, -- version 2
v3Addinfo InternationalString  -- version 3

3}
-- end definition of records
Range ::= $EQUENCE{
startingPosition [1] IMPLICIT INTEGER,
numberOfRecords [2] IMPLICIT INTEGER}

ElementSetNames ::= CHOICE {
genericElementSetName [0] IMPLICIT InternationalString,

databaseSpecific [1] IMPLICIT SEQUENCE OF SEQUENCEY{
dbName DatabaseName,
esn ElementSetName}}
PresentStatus i= [27] IMPLICIT INTEGER{
success (0),

partial-1 (1),
partial-2 2,
partial-3 (3),
partial-4 (4,
failure (5)}

-- begin definjtion of composition specification
CompSpec |:= SEQUENCE{
selectAlternptiveSyntax  [1] IMPLICIT BOOLEAN,
-- See.comment for recordSyntax, below.
generic [2] IMPLICIT Specification OPTIONAL,
dbSpecific [3] IMPLICIT_.SEQUENCE OF SEQUENCE({
db [1] DatabaseName,
spec [2] IMPLICIT Specification} OPTIONAL,
-- At least one of-generic and dbSpecific must occur, and both may occur. If both, then for
-- any record<otvin the list of databases within dbSpecific, generic applies.
recordSyntgx [4] IMPLICIT SEQUENCE OF OBJECT IDENTIFIER OPTIONAL
-- For each record, the target selects the first record syntax
-- in this list that it can support. If the list is exhausted, the

-- target may select an alternative syntax if
- QplprtAlmrnati\/prntay is 'true’

}
Specification ::= SEQUENCE{
schema [1] IMPLICIT OBJECT IDENTIFIER OPTIONAL,
elementSpec [2] CHOICE{
elementSetName [1] IMPLICIT InternationalString,
externalEspec [2] IMPLICIT EXTERNAL} OPTIONAL}

-- end definition of composition specification
-- end auxiliary definitions for search and response APDUs

-- Delete APDUs

DeleteResultSetRequest ::= SEQUENCE{
referenceld Referenceld OPTIONAL,
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deleteFunction [32]
list
all
resultSetList
otherlnfo

DeleteResultSetResponse ::= SEQUENCE{
referenceld

ISO 23950:1998(E)

IMPLICIT INTEGER{

(0),
D},

SEQUENCE OF ResultSetld OPTIONAL,
OtherInformation OPTIONAL}

Referenceld OPTIONAL,

deleteOperationStatus [0] IMPLICIT DeleteSetStatus,
deleteListStatuses [1] IMPLICIT ListStatuses OPTIONAL,
numberNotDeleted [34] IMPLICIT INTEGER OPTIONAL,
bulkStatuses [35] IMPLICIT ListStatuses OPTIONAL
deleteMefssage [36] [IMPLICIT InternationalString OPTIONAL,
otherinfo OtherInformation OPTIONAL}

ListStatuses ::= SEQUENCE OF SEQUENCE{
id ResultSetld,
status DeleteSetStatus}

DeleteSetStatus ::= [33] IMPLICIT INTEGER{
success

resultSetDidNotExist
previouslyDeletedByTarget
systemProblemAtTarget
accessNotAllowed
resourceControlAtOrigin
resourceControlAtTarget
bulkDeleteNotSupported
notAllRsltSetsDeletedOnBulkDlte
notAllRequestedResultSetsDeleted
resultSetinUse

--Access- and Resource-control APDUSs

AccessControlRequest ::= SEQUENCE{
refdrenceld

secprityChallenge CHOICE{

simpleForm
othe¢rinfo

AccessControlResponse ::= SEQUENCE({
referencqld Referenceld OPTIONAL,

Referenceld OPTIONAL,

externallyDefined
OtherInformation OPTIONAL}

(0),
(1),
(),
@),
(4),
(%),
(6),
(s
(8),
9),
(10)}

[37] IMPLICIT OCTET STRING
[0] EXTERNAL},

securityChallengeResponse CHOICE{
simpleForm [38] IMPLICIT OCTET STRII\IG,
nymrnallyl')pfinnd [ﬂ] EXTERNAL }ODTIONA ,
-- Optional only in version 3; mandatory in version 2. If
-- omitted (in version 3) then diagnostic must occur.
diagnostic [223] DiagRec OPTIONAL, -- Version 3 only.
otherinfo Otherinformation OPTIONAL}

ResourceControlRequest ::= SEQUENCE{
referenceld

suspendedFlag [39]
resourceReport [40]
partialResultsAvailable [41]

Referenceld OPTIONAL,
IMPLICIT BOOLEAN OPTIONAL,
ResourceReport OPTIONAL,
IMPLICIT INTEGER({

subset

@,
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interim (2),

none (3)} OPTIONAL,
responseRequired [42] IMPLICIT BOOLEAN,
triggeredRequestFlag [43] IMPLICIT BOOLEAN OPTIONAL,

otherInfo

OtherInformation OPTIONAL}

ResourceControlResponse ::= SEQUENCE{

referenceld

Referenceld OPTIONAL,

continueFlag [44] IMPLICIT BOOLEAN,
resultSetWanted [45] [IMPLICIT BOOLEAN OPTIONAL,
otherinfo OtherInformation OPTIONAL}
TriggerResqurceControlRequest ::= SEQUENCE{
referenceld Referenceld OPTIONAL,
requestedAgtion [46] [IMPLICIT INTEGER{
resourceReport (1),
resourceControl (2),
cancel 31,
prefResour¢eReportFormat [47] IMPLICIT ResourceReportld OPTIONAL,
resultSetwanted [48] IMPLICIT BOOLEAN OPTIONAL,
otherinfo OtherInformation OPTIONAL}
ResourceRe¢portRequest ::= SEQUENCE{
referenceld Referenceld OPTIONAL,
opld [210] IMPLICIT Referenceld OPTIONAL,
prefResour¢eReportFormat [49] IMPLICIT ResourceReportld OPTIONAL,
otherinfo OtherInformation OPTIONAL}
ResourceRe¢portResponse ::= SEQUENCE({
referenceld Referenceld OPTIONAL,
resourceReportStatus [50] IMPLICIT INTEGER{
success (0),
partial (Q),
failure-1 (2),
failure-2 (3),
failure-3 (4),
failure-4 (5),
failure-5 (6),
failure-6 (N},
resourceReport [51] ResourceReport OPTIONAL,
otherinfo Otherinformation OPTIONAL}
ResourceRgport = EXTERNAL
ResourceRé¢portld = OBJECT IDENTIFIER
--Scan APDUs

ScanRequest ::= SEQUENCE{

referenceld

databaseNames [3] IMPLICIT SEQUENCE OF DatabaseName,
attributeSet AttributeSetld OPTIONAL,
termListAndStartPoint AttributesPlusTerm,

stepSize [5] IMPLICIT INTEGER OPTIONAL,
numberOfTermsRequested [6] IMPLICIT INTEGER,
preferredPositioninResponse [7] IMPLICIT INTEGER OPTIONAL,

otherinfo Otherinformation OPTIONAL}

Referenceld OPTIONAL,

ScanResponse ::= SEQUENCE{

referenceld
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stepSize [3] IMPLICIT INTEGER OPTIONAL,
scanStatus [4] IMPLICIT INTEGER {
success 0),
partial-1 (1),
partial-2 (2),
partial-3 (3),
partial-4 (4),
partial-5 (5),
failure 6) },
numberOfEntriesReturned [5] IMPLICIT INTEGER,
positionOfTerm [6] IMPLICIT INTEGER OPTIONAL,
entries [7] IMPLICIT | istEntries OPTIONAL
attributeSet [8] IMPLICIT AttributeSetld OPTIONAL,
otherinfo OtherInformation OPTIONAL}
-- begin ayxiliary definitions for Scan
ListEntrigs ::= SEQUENCE{
entries [1]  IMPLICIT SEQUENCE OF Entry OPTIONAL,
nonsurrogateDiagnostics [2] IMPLICIT SEQUENCE OF DiagRec-OPTIONAL
-- At least pne of entries and nonsurrogateDiagnostics must occur
}
Entry ::=|CHOICE {
terminfo [1] IMPLICIT Terminfo,
surrogatgDiagnostic [2] DiagRec}
Terminfo|::= SEQUENCE {
term Term,
displayTgrm [0] IMPLICIT IpternationalString OPTIONAL,
-- Presence of displayTerm means that term is not considered by
-- the target to’be suitable for display, and displayTerm should
-- instead be displayed. 'term’ is the actual term in the term list;
-- 'displayFerm' is for display purposes only, and is not an actual
-- term.ih the term list.
suggestefAttributes AttributeList OPTIONAL,
alternativeTerm {4] IMPLICIT SEQUENCE OF AttributesPlusTerm OPTIONA
globalOcgurrences [2] IMPLICIT INTEGER OPTIONAL,
byAttributes [3] IMPLICIT OccurrenceByAttributes OPTIONAL,
otherTerminfo OtherInformation OPTIONAL}
OccurrenceByAttributes.5=)SEQUENCE OF SEQUENCE({
attributes| [1]  AttributeList,
occurrenges CHOICE{
global [2] INTEGER,
byDatabgse [3] IMPLICIT SEQUENCE OF SEQUENCE{
db DatabaseName,
num (1] IMPLICIT INTEGER OP TTONAL,
otherDblinfo OtherIinformation OPTIONAL}}
otherOccurlnfo OtherInformation OPTIONAL}
-- end auxiliary definitions for Scan
-- Sort APDUs
SortRequest ::= SEQUENCE({
referenceld Referenceld OPTIONAL,
inputResultSetNames [3] IMPLICIT SEQUENCE OF InternationalString,
sortedResultSetName [4] IMPLICIT InternationalString,
sortSequence [5] IMPLICIT SEQUENCE OF SortKeySpec,
-- order of occurrence is from major to minor
otherinfo Otherinformation OPTIONAL}

Ly
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SortResponse ::= SEQUENCE{
referenceld Referenceld OPTIONAL,
sortStatus [3] IMPLICIT INTEGER{
success (0),
partial-1 (1),
failure (2)},
resultSetStatus [4] IMPLICIT INTEGER{
empty ),
interim 2,
unchanged (3),
none (4)} OPTIONAL,
diagnostics [5] IMPLICIT SEQUENCE OF DiagRec OPTIONAIL
otherinfo OtherInformation OPTIONAL}
-- begin auxillary definitions for Sort
SortKeySpec ::= SEQUENCE({
sortElement SortElement,
sortRelation [1] IMPLICIT INTEGER{
ascending (0),
descending ),
ascendingByFrequency (3),
descendingByfrequency (43,
caseSensitiyity [2] IMPLICIT INTEGER{
caseSensitive (0),
caselnsensitive Dk
missingValdeAction [3] CHOICE{
abort [1] IMPLICIT NULL,
null [2] IMPLICIT NULL,
--supply a null value for missing value
missingValueData  [3] IMPLICH OCTET STRING} OPTIONAL}
SortElemenf ::= CHOICE{
generic [1] SortKey,
datbaseSpdcific [2] IMPLICIT SEQUENCE OF SEQUENCE{
databaseName DatabaseName,
dbSort SortKey}}
SortKey ::= CHOICE{
sortfield [0] . UMPLICIT InternationalString,
-- Afrelement, element-group-tag, or alias supported by the target
- and denoting a set of elements associated with each record.
elementSpec [1] IMPLICIT Specification,
sortAttributgs [2] IMPLICIT SEQUENCE{
id AttributeSetld,
list  AttributeList}}
-- end auxiliafy-definitions for sort
-- Extended Service APDUs
ExtendedServicesRequest ::= SEQUENCE{

referenceld
function

packageType
packageName
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[3] IMPLICIT INTEGER {

Create (1),
delete (2,
modify (©)2

[4]
[5]

IMPLICIT OBJECT IDENTIFIER,

IMPLICIT InternationalString OPTIONAL,
-- PackageName mandatory for 'modify' or 'delete’; optional for
-- 'create’. Following four parameters mandatory for 'create’; should
-- be included on 'modify’ if being modified; not needed on 'delete’.
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userld [6] IMPLICIT InternationalString OPTIONAL,
retentionTime [7] IMPLICIT IntUnit OPTIONAL,
permissions [8] IMPLICIT Permissions OPTIONAL,
description [9] IMPLICIT InternationalString OPTIONAL,

-- (ExtendedServiceRequest APDU continued)
taskSpecificParameters [10] IMPLICIT EXTERNAL OPTIONAL,
-- Mandatory for 'create’; included on 'modify' if specific
-- parameters being modified; not necessary on 'delete’. For the
-- 'EXTERNAL," use OID of specific ES definition and select
-- CHOICE [1]: 'esRequest'.

waitAction [11] IMPLICIT INTEGER{
wait (2),
waitlfPossible (2),
dontWait 3),
dontReturnPackage (4)},
elements ElementSetName OPTIONAL,
otherinfo OtherInformation OPTIONAL}

ExtendedServicesResponse ::= SEQUENCE{

referencqld Referenceld OPTIONAL,
operationStatus [3] IMPLICIT INTEGER{
done D,
accepted (2);
failure 31,
diagnostits [4] IMPLICIT SEQUENCE,OF DiagRec OPTIONAL,
taskPackpge [5] IMPLICIT EXTERNAL'OPTIONAL,

-- Use OID: {Z39-50-recordSyntax (106)} and corresponding
-- syntax..For the EXTERNAL, 'taskSpecific,’ within that
-- definition, use OID of the specific es, and choose [2],

-- 'taskPackage'.
otherinfo Otherlnformation OPTIONAL}
Permissions ::= SEQUENCE OF SEQUENCE{
userld [1] IMRLICIT InternationalString,
allowablgFunctions [2] IMPLICIT SEQUENCE OF INTEGER{
delete (1),

modifyContents 2,
modifyPermissions (3),

present 4),
invoke o)
Close ::= $EQUENCE{
referencqld Referenceld OPTIONAL, -- See 3.2.11.1.5.
closeRegson CloseReason,
diagnostittnformration {3t IMPHCIT ntermationat String OPTONAL;
resourceReportFormat [4] IMPLICIT ResourceReportld OPTIONAL,

-- For use by origin only, and only on Close request;

-- origin requests target to include report in response.
resourceReport [5] ResourceReport OPTIONAL,

-- For use by target only, unilaterally on Close request;

-- on Close response may be unilateral or in response

-- to origin request.

otherlinfo Otherinformation OPTIONAL}

CloseReason ::= [211] IMPLICIT INTEGER{
finished (0),
shutdown (1),
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systemProblem (2),
costLimit 3),
resources 4),
securityViolation (5),
protocolError 6),
lackOfActivity (7,
peerAbort (8),
unspecified 9}

-- Global auxiliary definitions

Referenceld

ResultSetld

[2] IMPLICIT OCTET STRING
[31] IMPLICIT InternationalString

ElementSet

DatabaseName

AttributeSet|

-- OtherInforn
OtherlInform
category
information
characterinf
binarylnfo
externallyD¢
oid
InfoCategor|
categoryTyq
categoryVal

-- Units
-- IntUnit is
-- specifying

ame [103] IMPLICIT InternationalString
[105] IMPLICIT InternationalString

OBJECT IDENTIFIER

d

hation

ation = [201] IMPLICIT SEQUENCE OF SEQUENCE{

[1] IMPLICIT InfoCategory OPTIONAL,
CHOICE{

0 [2] IMPLICIT InternationalString,

[3] IMPLICIT OCTET STRING,

finedinfo [4] IMPLICIT EXTERNAL,

[5]  IMPLICIT OBJECT IDENTIFIER}}

y .= SEQUENCE{

eld [1]  IMPLICIT OBJECT IDENTIEIER OPTIONAL,

ue [2] IMPLICIT INTEGER}

Ised when value and unit are supplied together. Unit, alone, is used when just

a unit (without a value). For example, IntUnit is used in Term, in an RPNQuery, or

-- it can be the datatype of an element within a retrieval record. Unit (alone) would be used in an

-- element r

IntUnit ::= S
value
unitUsed
Unit ::= SEQ
unitSystem
unitType
unit
scaleFactor

pquest, when requesting data be returned according to a particular unit.
FQUENCE{

[1] IMPLICIFINTEGER,

[2] IMPLICIT-Unit}
UENCE{

[A]\nternationalString OPTIONAL, --e.g.'Sl

[2] StringOrNumeric OPTIONAL, -- e.g. 'mass'

[3] StringOrNumeric OPTIONAL, -- e.g. 'kilograms'

[4] IMPLICIT INTEGER OPTIONAL
}

-- e.g. 9 means 10**9

[alaval

--CharacterS

Yy

InternationalString ::= GeneralString

StringOrNum
string
numeric

-- When version 2 is in force, this collapses to VisibleString. That is, only characters in the
-- visibleString repertoire may be used. (Datatype compatibility with version 2 is not affected,

©1SO

-- because references are IMPLICIT.) When version 3 is in force, the semantics of the
-- GeneralString content may be altered by negotiation during initialization. If no such

-- negotiation is in effect, then GeneralString semantics are in force.

eric ;= CHOICE{
[1] IMPLICIT InternationalString,
[2] IMPLICIT INTEGER}

END -- IR DEFINITIONS
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4.2 Protocol Procedures
Protocol procedures are described in this section. Rules for extensibility and conformance requirements are specifiesl in sect
4.3 and 4.4 respectively.

4.2.1 Presentation and Association Control Services
The Information Retrieval protocol may be used in conjunction with the presentation layer and the association control servi
element (ACSE).

4.2.1.1 Service Provided by the Presentation Layer
Z39.50 may use the presentation service as defined in ISO 8822 to provide a presentation connection for communication
between a Z39.50 origin/target pair. The communication service that supports this protocol is a connection-oriented service

defined in

ISO 8822 in an established application association, in combination with ACSE, ISO 8649

A Z39.5
(ASE) may
oriented in

42.1.2 A
The comp
Retrieval 4

ACSE,

association has three distinct phases: establishment, information transfer, and termination. ACSE [

establishm
service eld
Retrieval 9
encompas
CTX.

A single
application

4.2.2 Pra
To specify
primitive a

A servig
to the app
and the se
and target

A servig
primitives:

Search, Prlesent, Delete, Resouree-report, Sort, Scan, Extended-services) they are used as follows:

* Req
Indic
invok
Resp
previ

Conf

0 origin establishes application-associations as necessary with the target. The Z39.50 apph
then use the P-DATA service defined in ISO 8822 directly to transmit Z39.50 APDUsThis
teraction between Z39.50 systems.

ssociation Control Services

ete application service may include ACSE, and one or more specific application services,
pplication service.

fdefined in ISO 8649, is used to establish an A-association, and provides)association manag

ent and termination phases, including the selection of an application context, specifying inform
ments that are valid during the information transfer phase. Prioryto the exchange of Z239.50
ervice user invokes the association control services required/to establish an association wi
5ing the Information Retrieval service. The application context “basic-239.50-ac” is defined an

associations with multiple remote systems simultaneously.

tocol Model

protocol procedure the abstract implementation-independent concepts of service-user, ser
e used.

e-provider provides a communicatien-path between two service users. In this model, the serv
ication layer composed of the 239.50 origin/target pair. The client is modeled as a service-use
rver is modeled as a service-user together with a target. The two service users are referred
service-user.
e primitive is an element of interaction between a service-user and the service-provider. Therg
Request, Indication, Response, and Confirmation. For a confirmed service initiated by the orig

est — A primitive\jssued by the origin to the service-provider in order to invoke some procedur,
ption — A primitive issued by the service-provider to the target service-user to indicate tha
ed by its peer
onse —\A/primitive issued by the target service-user to the service-provider at the comg
busly invoked by an indication
rmation — A primitive issued by the service-provider to the origin service-user to complete th

Cation-service-elemer
provides a connectiol

such as the Informat

ement. The life of an
rovides services for
ation incledioly the s

APDUs, the Informat
th an applicdtion con
d registered in Annex

application-association can be used to support a series of Z-Associations. A single system can be engaged in mul

ice-provider, and ser
ce-provider is analog
r togetheigimith an or
0 as the -arggin service

are four types of sen
in (i.e., font39.50:

a)
-

a procedure has be
letion of the procedt

e procedure previousl

invo

ed hy arequest

Notes:

1. For a confirmed service initiated by the target (i.e., for Z39.50: Access-control and Resource-control) the rolesraf origin a

target a

re reversed.

2. For a non-confirmed service (i.e., for Z39.50: Segment, Trigger-resource-control, Close) only the Request and Indicati
primitives are used.

Primitives are conceptual and their use neither specifies nor precludes any specific implementation of a service.

(@]

primitives that correspond to some element of the service involving the exchange of information between systems are defined.
From the perspective of the service-user, the service-provider is system-independent. For the exchange of protocol howeve

distinction is drawn between the portion of the service-provider residing on the client and the portion of the service-provide

residing on server (respectively, the origin and the target). The sequence of interactions for a confirmed service itligated by

origin is:
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Protoco

Respon
Protoco

oukrwnpE

Notes:

Request Primitive from origin service-user to service-provider.

| Message from origin to target.

Indication Primitive from service-provider to target service-user.

se Primitive from target service-user to service-provider.
| Message from target to origin.

Confirmation Primitive from service-provider to origin service-user.

1. For a confirmed service initiated by the target, the roles of origin and target are reversed.
2. For a non-confirmed service, only steps 1 through 3 apply.

The followi
Search

ng illustrates the sequence of interactions that occur for a Search operation:
request from origin service-user to service-provider

Search
Search
Search
Search
. Search

The intera|
for the serv
communicati
implementati
have any rea

oukrwnpE

4.2.3 State
This section
origin and ta
Z39.50 operd
operation, ex

There is 0
multiple cong

Each state
in the protocg
They are inc
state tables:

State Table
combination
state that is
specified is a

Invalid Inters
operation on

control infornpation, incerrect protocol control actions, etc.). Such actions are not within the scope of the s

implementati

APDU from origin to target.

indication from service-provider to target service-user.
response from target service-user to service-provider.
response APDU from target to origin.

confirm from service-provider to origin service-user.
Ctions between service user and service-provider, as represented by steps 1 and 6 for the clie
br, are described solely to facilitate the specification of protocols. These steps do not
bn, and the means by which they are implemented are not constrained bi-this specification. Fg
bn the target service-user and service-provider might be combined in‘a single program, and s
physical manifestation.

Tables

Hefines Information Retrieval Protocol Machines (IRPMs) invterms of state tables (Tables 16
Fget, there are three protocol machines defined, one forthe Z-Association (called the “Z-m
itions (called “O-machines”). One O-machine is for aPresent operation and one O-machine
Cluding Init which is included in the Z-machine.
ne instance of the Z-machine (within a given application association) each for the origin ang
urrent instances of the O-machines.
table shows the interrelationship between.the state of an operation or Z-Association, the incg
, the actions taken, and, finally, the resulting state. The state tables do not constitute a formal
uded to provide a more precise specification of the protocol procedures. The following conve

Cells. The intersection of an_incoming event (row) and a state (column) forms a cell. A blan

©1SO

nt, and byl steps 3 an
represent intersysten
r example, in an actu
teps 3 and 4 might n

hrough 22). For both
achine”) and two for
is for any other type

target; there may be
ming events that occ

flefimitRiPN.
htions are used in the

cell represents the

bf an incoming event and ‘a_state that is not defined for the IRPM. A non-blank cell represents an incomirty event an

lefined for the IRPM.. Such a cell contains one or more actions, separated by semicolons (
ways a transition to\the resulting state, in parentheses.

bctionsBlank €ells indicate an invalid intersection of an incoming event and state. The state
y. They do/not specify actions to be taken in response to incorrect operation (for examp

bNs must consider them.

). The last such actio

fables define correct
€, erroneous protocc
pecificatigh, al

Predicates. S

ome actions are prpdiratpd on a certain condition_or “prpdiratp ” The notation faor these ac

ions takes one of the

following two

forms:

:[predicate] actions:

or

:[predicate] actions else actions:
where “actions” is either a single action or multiple actions separated by semicolons. The following predicates and neariables a

defined:
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Predicate Meaning

resp “Response required” on a Resource Control PDU.
noResp “No response required” on a Resource Control PDU.
conc Concurrent operations in effect.

noOps No active operations.
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Variable Meaning

<op> An operation type (other than Init): search, present, delete, scan, sort, resource-report, Extende
services.

opCnt Number of active operations.

retSt Return state. An integer; the action “(retSt)” means “go to the state whose value is retSt.”

Notes pertaining to the tables:

1. Access-control and resource-control events, actions, and states are distinguished according to whether they pertain t

operation or to the Z-association. (If concurrent operation is not in effect, all pertain to an operation.

During amtializati

pertain to the initialization operation.) Those that pertain to an operation are reflected in the operation state talite, except
those that occur during initialization (those are shown in part 1 of the Z- assouauon table) and those that pertairteéd an abo

ary for the Z-machine to keep track of the number of active operations-so that it will know wheth
concurrent active operations).

the origin sends a Close PDU, PDUs may arrive that were sent before the target receives t
“Close sent” state, it ignores all such PDUs if they pertain to an (aborted) operation. If an
g to the Z-association is received, it is similarly ignored: However, if a Resource-control re

multiple
4. Afte
origin i in

pertaini
applicat
useful ipfformation. If a resource-control request specifies “response required” it is ignored.

5. Afterjthe target sends a Close PDU, it ignores any received PDUs until it receives a Close PDU. WHh
Recvd” [state, it may send one or more Resource-control requests before sending the Close PDU, b
responde required.”

Origin States

Origin Stat
0. Cloged: The origin is awaiting'an Init request from the service-user
1. Init

on is received, and if it specifies that “no response.is*tequired” it is passed to the application,

e shown inepart 2 of t
s for access- or reso
PDU") pertain to an

Lt only if the origin h:

-resource-control, beca

hrget may indiate Clo

-machine. The O-mach

operation hés ended
er there areozero, one

e Close PDU. When
Access-corgrol reque
quest pertaining to tt
becausdutenay inc

en the target is in “Cl
ut they must indicate

A\ccess-control respor

itihg a Resource-contr

"Is in effect.

perations’ is in effect.

4
5.
6.
7. Co
8

control response from the service-user.

Z-Acc recvd: The origin has recelved an Access control PDU pertaining to the Z-association and is awaiting an Acce:

9. Z-Rsc recvd: The origin has received a Resource-control PDU pertaining to the Z-association and is awaiting a Resour

control response from the service-user.

10. Close sent: The origin is awaiting a Close PDU from the target.
11. Close Received: The origin is awaiting a Close response from the service-user.

Origin States for Operation:

1. For Present operationPresent sent: The origin is awaiting a Present-response PDU from theRarggeration other

than Present<Op> sent: The origin is awaiting an <Op>-response PDU from the target.
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2. Rsc recvd: The origin has received a Resource-control-request PDU pertaining to the operation and is awaiting a Resource
control response from the service-user.
3. Acc recvd: The origin has received an Access-control-request PDU pertaining to the operation and is awaiting an Access
control response from the service-user.

Target States

Target States for Z-association:
0. Closed: The target is awaiting an Init PDU from the origin.
1. Initrecvd: The target is awaiting an Init Response from the service-user.
2. Acc Sent: During initialization the target has sent an Access-control PDU and is awaiting an Access-control-response PDU
from the origin.

3. Rscs

nt: During initialization the target has sent a Resource-control PDU and is awaiting a Res

urce-control-respons1

PDU from
4. Serial
5. Concu
6. Serial
7. Concu
8. Z-Acc
response
9. Z-Rsc
response
10. Close
11. Close

Target Stateg
1. For Prg
than Prese
2. Rsc se
response

the origin.
dle: The Z-association is established, there are no active operations, and ‘serial operations”is

\ctive: There is an active operation and ‘serial operations’ is in effect.
rent Active: There is at least one active operation, and ‘concurrent operations’ is inyeffect.

PDU from the origin.
Sent: The target has sent a Resource-control PDU pertaining to the Z-assaciation and is await
PDU from the origin.

sent: The target is awaiting a Close PDU from the origin.

Received: The target is awaiting a Close response from the service:user.

for Operation:
nt<Op> sent: The target is awaiting an <Op>-response.PDU from the service-user.

nt: The target has sent a Resource-control PDU_pettaining to the operation and is awaitin
PDU from the origin

n effect.

rrent Idle: The Z-association is established, there are no active operations, and ‘concurrent opgrations’ is in effect.

Sent: The target has sent an Access-control PDU pertaining to the Z-association and is awaifing an Access-contro

ng a Resource-contrc

sent operationPresent sent: The target is awaiting a Present response from the serviEerusggration other

g a Resource-Contro

3. Acc sent: The target has sent an Access-control PDU-pertaining to the operation and is awaiting an Access-control-respon:s

PDU from

Events and A
Table 16 lists
APDU are lis

the origin.
ctions

the events and actions that appearin the state tables (Tables 17-22). Those corresponding
ed first (in alphabetical order hy\the abbreviation used in the tables) followed by miscellaneous

Table.16;)Abbreviations of Events and Actions in State Tables

to a seevime primitiv
actions.
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Abbreviation Meaning

<op> PDU <operation type> PDU
<op>req <operation type> request
<op> resp <operation type> response
<op> conf: <operation type> confirm
<op> tesp PDU <operation type> Response PDU
Acelconf Access-control confirm

ACe,ind Access-control indication
AcePDLU Access-cantrol PDLJ

Acc req Access-control request

Acc resp Access-control response

Acc Resp PDU Access-control-response PDU
AnyOpPdu Any PDU belonging to an operation
AnyPdu Any PDU except Close

Close conf Close confirm

Close ind Close Indication

Close PDU Close PDU

Close req Close request

Close resp Close response

EndOp ind End-operation indication

Init conf+ Init confirm (accept)

Init conf Init confirm (reject)

Init ind Init indication

Init PDU Init PDU

Init req Init request
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Init-response PDU (accept)

Init resp PDU Init-response PDU (reject)

Init resp+ Init response (accept)

Init resp- Init response (reject)

Prsnt conf Present confirm

Prsnt resp PDU Present-response PDU

Prsnt resp Present response

Rsc conf Resource-control confirm

Rsc ind Resource-control indication

Rsc PDU Resource-control PDU

Rsc req Resource-control request

Rsc resp Resource-control response

Rsc resp PDU Resource-control-response PDU

Seg ind Segment Indication

Seg PDU Segment PDU

Abbreviation Meaning

Seg req Segment request

Trigrc PDU Trigger-resource-control PDU

Trigrc req Trigger-resource-control request

Z-Acc conf Access-control confirm (Z-association)
Z-Acc PDU Access-control PDU (Z-association)
Z-Acc req Access-control request (Z-association)
Z-Acc resp Access-control response (Z-association)
Z-Acc resp PDU Access-control-response PDU (Z-association)
Z-Rsc conf Resource-control confirm (Z-association)
Z-Rsc PDU Resource-control PDU (Z-association)
Z-Rsc req Resource-control request (Z-association)

Z-Rsc req noResp

Z-Rsc resp
Z-Rsc resp PDU

Miscellaneous actions

Initiate <op> operation

KillOps

Set <variable> = <x>

)
Decr

Exit

Resource-control request, “no response” (Z-association)
Resource-control response (Z-association)
Resource-control-response PDU (Z-association)

1. Initiate an O-machine for an operation.of type <op>.
respectively); otherwise table 3 or 6 applies.

2. Origin: send <op> PDU.

Target: issue <op> indication.

3. Setinitial state for operation to 1.

4. If concurrent operations is in’ effect, increment opCnt by 1.

If <op> is Present, table 2 or 5 3

Immediately terminate’any active operations; all further PDUs pertaining to any of those op
machine.

Set the value.of the specified variable to x.

Go to state/x.

Deerement the variable opCnt by 1.

TFerminate the O-machine.

pplies (for origin or target

brations are input to the Z-

Table 17: State Table 1 (part 1 -- Origin Z39.50 Association: Initialization Phase)

State Closed Init sent Acc recvd Rsc recvd
Event 0 1 2 3
Init req Init PDU; (1)

Init resp PDU+

Init conf+; set opCnt = 0; :[conc] (5) else (4):

~

Init resp PDU- Init conf-; (0)

Acc PDU Acc ind; (2)

Acc resp Acc resp PDU; (1)

Rsc PDU Rsc ind; :[resp] (3) else (1):

Rsc resp Rsc resp PDU; (1)

65


https://standardsiso.com/api/?name=981dcfdee3e12c5b42134cc8b85bfbde

ISO 23950:1998(E) ©1S0

Table 17: State Table 1 (part 2 -- Origin Z39.50 Association: Processing Phase)

State Serial Concurrent Idle Serial Concurrent Active Z-Acc Z-Rsc

Idle 5 Active 7 recvd recvd
Event 4 6 8 9
<op> req Initiate <op> Initiate <op> Initiate <op> operation; Initiate <op> Initiate <op>

operation; (6) operation; @) operation; set RetSt|—operation; set RetSt ¢
o 7;(8) 7:(9)
EndOp ind 4 Decr; :[noOps] (5) else| Decr; :[noOps] set| Decr; :[noOps] set
7): RetSt =5:; (8) RetSt=5:; (9)
Z-Acc PDU Acc ind; set Acc ind; set RetSt = 7; (8)
RetSt = 5; (8)
Z-Acc resp Acc resp PDU;
(RetST)
Z-Rsc PDU Rsc ind; :[resp] Rsc ind; :[resp] set Ret$t
set RetSt = 5; (9) =7;(9) else (7):
else (5):
Z-Rsc resp Rsc Resp PDU; (Ret$t)
Close req Close PDU; (10) Close PDU; (1P) Close PDU; Killg3lpse PDU; KillOps; (10) Close PDU; KillOpk;€lose PDU; KillOps;
(10) (10) (10)
Close PDU || Close ind; (11)] Closeind; (11) Close ind; KillOgsClose ind; KillOps; (11)] Close indyKillOps] Close ind; KillOgs;
(11) 1D (11)

Table 17: State Table 1 (part 3 -- Origin Z39.50 Association: Termination Phasd)

State Close sent Close Recvd
Event 10 11
AnyOpPdu (10)

Z-Rsc PDU :[noResp] Rsc ind:; (10)

Z-Acc PDU (10)

Close resp Close PDU; (0)
Close PDU Close conf; (0)

Table 18: State Tablé 2 -- Origin Present Operation
State Present sent Rsc recvd Acc recvd
Event 1 2 3
Rsc PDU Rsc ind; :[resp] (2) else (1):
Rsc resp Rsc resp PDU; (1)
Acc PDU Acc ind; (3)
Acc resp Acc resp PDU; (1)
Trigrc req Trigrc PDU; (1)
Seg PDU Seg ind; (1)
Prsnt resp PDY Prsnt conf; EndOp ind; exit

Table 19: State Table 3 -- Origin Operation Other Than Present
State <op> sent Rsc recvd Acc recvd
Event 1 2 3
Rsc PDU Rsc ind; :[resp] (2) else (1):
Rsc resp Rsc resp PDU; (1)
Acc PDU Acc ind; (3)
Acc resp Acc resp PDU; (1)
Trigrc req Trigrc PDU; (1)
<op> resp PDU <op> conf; EndOp ind; exit
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Table 20: State Table 4 (part 1 -- Target Z39.50 Association: Initialization Phase)
State Closed Init recvd Acc sent Rsc sent
Event 0 1 2 3
Init PDU Init ind; (1)
Init resp+ Init resp PDU+; set opCnt =0; :[conc] (5) else (4):
Init resp- Init resp PDU-; (0)
Acc req Acc PDU; (2)

Acc resp PDU

Acc conf; (1)

Rsc req

Rsc PDU; :[resp] (3) else (1):

Rsc resp PDU

Rsc conf; (1)

Table 20: State Table 4 (part 2 -- Target Z39.50 Association: Processing Phase)

Rsc resp PDU

Rsc conf; (1)

Acc req Acc PDU; (3)

Acc resp PDU Acc conf; (1)
Trigrc PDU Trigrc ind; (1)

Segreq Seg PDU; (1)

Prsnt resp Prsnt resp PDU; EndOp ind; exit

State Serial Idle Concurrent Serial Concurrent Active Z-Acc 7Z-Rsc
4 Idle Active 7 sent sent
Event 5 6 8 9
<op> PDU| | Initiate <op> | Initiate <op> Initiate <op> operation; Initiate <op> Initiate <op>
operation; (6)] operation; (@) operation; set RetSt{=operation; set RgtSt
O 7;(8) 7:(9)
EndOp ind 4 Decr; :[noOps] (5) else (7):  Decr; :[neOps] set Decr; :[noOps] pet
RetSt=5:; (8) RetSt =5:; (9
Z-Acc req Acc PDU; set Acc PDU; set RetSt =7
RetSt = 5; (8) (8)
Z-Acc resp Acc conf; (RetSt)
PDU
Z-Rsc req Rsc PDU; Rsc PDU; :[resp} set Retbt
;[resp] set Ret$t =7; (9)€lse’(7):
=5; (9) else
®):
Z-Rsc resp Rsc conf; (Retpt)
PDU
Close req Close PDU; | Close PDU; |Close PDU; KillOps; Close PDU; KillOps; (10) Close PDU; KillOps;Close PDU; Kill®ps;
(10) (10) (10) (10) (20)
Close PDY| | Close ind; (11) Close ind; (11) Close ind/KillOgs;Close ind; KillOps; (11)| Close ind; KillOps} Close ind; KillOps;
(11) (11) (11)
Table 20: $tate Table 4 (part 3 -- Target Z89.50 Association: Terminatipn
Phase)
State) Clase sent Close Recvd
Event 10 11
AnyPdu (10)
Z-Rsc req moResp Rsc PDU; (10)
Close resp Close PDU; (0)
Close PDU Close conf; (0)
Table 21: State Table 5 -- Target Present Operation
State Present recvd Rsc sent Acc sent
Event 1 2 3
Rsc req Rsc PDU; :[resp] (2) else (1):

67


https://standardsiso.com/api/?name=981dcfdee3e12c5b42134cc8b85bfbde

ISO 23950:1998(E) ©1S0

Table 22: State Table 6 -- Target Operation Other Than Present

State <op> recvd Rsc sent Acc sent
Event 1 2 3
Rsc req Rsc PDU; :[resp] (2) else (1):
Rsc resp PDU Rsc conf; (1)
Acc req Acc PDU; (3)
Acc resp PDU Acc conf; (1)
Trigrc PDU Trigrc ind; (1)
<op> resp <op> resp PDU; EndOp ind; exit

4.2.4 ProtiiTO‘f‘Errurb

Any event nat listed in the tables of section 4.2.3 is not valid and is considered to be a protocol error. With Jexce'[ftkmmspec

section 4.3, incorrectly formatted APDUs or APDUs with invalid data are also considered to be protocoelerroys. This stsndard do

not specify the actions to be taken upon detection of protocol errors. An application context may centain sugh a specification.
Additionaliconditions that may be treated as protocol errors are described in 4.4.2.2.

4.3 Rules fpr Extensibility
All syntacticgl errors in received APDUs are considered to be protocol errors except.for the following fase: Unknown data
elements, anfl unknown options within the Options data element, will be ignored on,received Init APDUSs.

4.4 Conformance
A system clajming to implement the procedures in this standard shall comply~with the conformance requirgments in 4.4.1. Thest

requirementg are elaborated in 4.4.2.

4.4.1 Gengral Conformance Requirements
The system ghall:
(&) Actin the role of origin or target.
(b) Suppoft the Init, Search, and Present services. See 4:4:2.2.1.
(c) Suppoft the syntax in 4.1.
(d) Suppoft the Type-1 Query. See 4.4.2.2.2.
(e) Support (at minimum) version 2 of the protocal.
(f) Follow the procedures specified in sections 3,/4.1, 4.2, and 4.3.
(9) Assign|values to APDU data elements.according to the procedures of sections 3 and 4.1.

4.4.2 Specific Conformance Requirements
Section 4.4.2.1 provides a table pf,239.50 features for which 4.4.2.2 specifies conformance requirgments. In particular,
conformancelrequirements are deSeribed as they pertain to version 2 and version 3 respectively.

4.4.2.1 739.50 Features
Table 23, Z39.50 features,indicates the applicable protocol version (2 or 3), a reference to a description of the feature, and
reference to the section within 4.4.2.2 that describes conformance requirements for the feature. The “item”|column tseused by t
sections with[n 4.4,25210 refer back to the table.

Table 23: Z39.50 Features, Protocol Version, and Conformance

Item Feature Version Reference Conformance
1 Init Service V2 and V3 3.2.11 44221
2 Search Service V2 and V3 3.221 44221
3 Query type-1 V2 and V3 3.7 44222
4 Multiple attribute sets V3 Note 1 44223
5 Multiple data types for search term V3 Note 2 44223
6 Complex attribute values V3 Note 3 44223
7 Result set restriction V3 3.7 44223
8 Proximity V3 3.7.2 44224
9 Query type-101 V2 and V3 3.7 44224
10 Query types 0, 2, 100 V2 and V3 3.2211 44224
11 Query type 102 V3 32211 44225
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Item

12

13

14
15

16

17
18
19
20
21

22
23
24
25
26

27
28

29
30
31
32
33

34
35
36
37
38
39

40
41
42

43

Notes:

1)

)

@)

(4)
()

ISO 23950:1998(E)

Feature Version Reference Conformance
Additional-search-information parameter in V3 3.2.2.1.12 44226
Search request and response
Named result sets V2 and V3 3.2.2.1.3 4.4.2.2.23

Present Service V2 and V3 3.231 44221
Additional-ranges and Comp-spec V3 3.2.3.1.2, 44227
parameters on Present request 3.23.16
Max- segment-count, -segment-size, -record/3 3.23.1.7 44228
size parameters on Present request
Diagnostic format -- default form V2 and V3 Note 4 44229
Diagnostic format -- external form V3 Note 4 442.2.9
addinfo type VisibleString V2,V3 Note 5 4.42p.10
addinfo type InternationalString V3 Note 5 4:4.22.10
Multiple non-surrogates in Search or Preseny/3 Note 6 2422101
response

Segment Service V3 3.2.3.2 4422012
Level-1 segmentation V3 3.3.2 4.4.212.12
Level-2 segmentation V3 333 4.4.212.12

Delete Service V2 and V3 3241 4.4.2.213
failure-10 value of Delete-list-status on V3 3.241.4 4.4.2.2]15
Delete response

Alccess-control Service V2 and V3 3.25.1 4.4.2.214
Security-challenge-response and diagnosticV3 Note 7 4.4.2.2/116
in Access-control response

Resource-control Service V2 and, V3 3.26.1 4.4.2.214

Trigger-resource-control Service V2 andV3 3.2.6.2 4.4.2.213

Resource-report Service V2 and V3 3.2.6.3 4.4.2.213
Op-id parameter of Resource-report-request V3 3.2.6.3.2 4.4.2.2.17
failure-5 and failure-6 values of Resource= V3 3.2.6.3.3 4.4.2.2]18
report-status in Resource-report respanse

Sprt Service V2 and V3 3.27.1 4.4.2.213

Scan Service V2 and V3 3.28.1 4.4.2.213

Extended-Services Service V2 and V3 3.29.1 4.4.2.213

dlose Service V3 3.2111 4422119

Bxplain facility V2 and V3 3.2.10 4.4.2.2.20

Qther-information (in a request or response other V3 Note 8 4.4.2.2.6

than Scan, Sort, or Extended Services)

Qther-information in.S¢an, Sort, and ES V2 and V3 Note 8 4.42.2.21

{oncurrent Operations V3 35 4.4.212.22

ImternationalString-full use of GeneralString V3 Note 9 4.4.2.2.pP4

r¢pertoire

Reference.ld V2 and V3 34 4.4.2p.25

InLversion 2 a type-1 query includes a single global attribute set id_which identifies an attribute set definition the

pertains to all of the attributes within the query. In version 3 a type-1 query also includes a global attribute set id, but
addition, each attribute within the query may also be qualified with an attribute set id (which, If included, overrides th
global attribute set id).

In version 2 a search term must be of ASN.1 type OCTET STRING. In version 3 it may be any of the following: OCTET
STRING, INTEGER, InternationalString, OBJECT IDENTIFIER, GeneralizedTime, EXTERNAL, IntUnit, or NULL.

In version 2, in a type-1 query, an attribute value must be numeric (i.e. ASN.1 type INTEGER). In version 3, an attribu
value may be numeric or ‘complex’. The complex form may include multiple values, each either numeric or charact
string, and a semantic action indicator (corresponding to some semantic action defined within the attribute set definitiol
See introductory text of Annex ERR.

In version 2, when using default diagnostic format, the addinfo parameter must be ASN.1 type VisibleString. In version
it may be type InternationalString.

69


https://standardsiso.com/api/?name=981dcfdee3e12c5b42134cc8b85bfbde

ISO 23950:1998(E)

(6)

©1SO

In version 2, a Search or Present response may include at most a single non-surrogate diagnostic record. In version 3

Search or Present response may include multiple non-surrogate diagnostic records. (Responses other than Search
Present that include diagnostics may include multiple non-surrogate diagnostics regardless of version.)

()

version 3, securityChallengeResponse may be omitted, if the parameter 'diagnostic' is present.

(8)

responses. In version 3 it may be used in any request or response.

)

See definition of InternationalString in ASN.1 for APDUSs.

4.4.2.2 Detailed Requirements

In version 2, in the Access control response, securityChallengeResponse must occur, and no diagnostic may occur. |

In version 2, the parameter otherinformation may be used only in Scan, Sort, and Extended Services requests an

4.4.2.2.1 Inif
Present servi
This mean
A target mus
An origin
association;
service, and

This requitement is independent of version.

4.4.2.2.2 Tyq
request, and
An origin g
constitute no
a diagnostic i
This requi
query that co
a protocol er
supported”).

This requitement is independent of version.

4.4.2.2.3 Mul
Proximity (S¢q
target receivg

For versio
queries to in
query which
should return

4.4.2.2.4 Qug
these types.

, Search, and Present ServicefSee items 1, 2 and 14 in Table 28)system must support theh
ces.

respond properly to Init, Search, and Present requests with respective responses.

ay indicate (via option bits) during initialization that it does not intend to utilize the“Present g
his does not constitute non-conformance. If, however, an origin indicates that-it does inteng
he target refuses, this does constitute non-conformance on the part of the target.

e-1 QuerySee item 3 in Table 23\n origin must be capable of formulating a type-1 query
A target should expect to receive a type-1 query.

r target may support other query types. If the origin fails to send a type-1 query during a Z-ass|
n-conformance on the part of the origin. If, however, the origin does send a type-1 query and t
hdicating “query type not supported” this does constitute nen-conformance on the part of the tg
ement does not mean that any specific feature of thectype-1 query must be supported. A targg
hforms to the type-1 query syntax but which includes a feature that it does not support must ng
or (but instead should return an appropriate diagnostic, however, that diagnostic must not in

tiple attribute sets, Multiple data types:for search term, Complex attribute values, Result set r
e items 4, 5, 6, 7, and 8 in Table Eg). version 2, the origin may not use any of these features ir
s a type-1 query with any of these features, it may treat this condition as a protocol error.

n 3, the origin may, but is not required, to use any of these features in a type-1 query. The targ
lude any or all of these features, but is not required to support any of these features. If the
ncludes any of these.features that it does not support, it must not treat this condition as a pr
an appropriate diagnostic).

bry types 0, 24200, and 1q$ee items 9 and 10 in Table 28 origin is not required to support qu
A target should expect to receive, but need not support queries of these types. If a target re

these types
indicating th

This requq\ement is independent of version.

the query type is not supported.

it, Search, and

s that an origin must be capable of sending Init, Search, and Present requests and receiving {he respective respon:s

Eervice during th
to utiliz=nthe Pres

within a Search

pciationnibtis does

Ne targetittesponds
rget.

bt that receives a type
t treatdhisasondit
dicate “qoery type n

pstriction, and
a type-1 query. If

bt shoybe-dxpect ty
argetyeedives a
ptocotatrer (but

eries of any of
eives & aqpiery of on

hat it does’not support it must not treat this condition as a protocol error but instead shouild returnca diagnosti

4.4.2.2.5 Query Type-102See item 11 in Table 23jor version 2, an origin may not use the type-102 query. If a target receives
a type-102 query it may treat this condition as a protocol error.

For version 3, an origin may, but need not support the type-102 query. A target should expect to receive, but need not suppor
type-102 queries; if it receives a type-102 query it must not treat this condition as a protocol error.

Note: ISO 23

950 lists type-102 as a valid query type (for version 3) but does not include a definition.

4.4.2.2.6 Additional-search-information parameter in Search request or response; Other-information parameter in any
request or response other than Scan, Sort, or Extended Serviogg&ee items 12 and 39 in Table 28)r version 2, a system
may not use these parameters; if a system receives one of these parameters it may treat this condition as a protocol error.

For version 3, a system is never required to use any of these parameters. However, a system should expect to receive the
parameters, but is not required to interpret or process the information contained within any of these parameters.
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4.4.2.2.7 Additional-ranges and Comp-spec parameters on Present reque@ee item 15 in Table 23jor version 2, the

origin may not use these parameters. If the target receives one of these parameters it may treat this condition asrarprotocol e
For version 3, the origin is not required to, but may use either of these parameters. The target should expect to neszlve, but

not support either of these parameters. If the target receives but does not support one of these parameters, it shidhid not trez

condition as a protocol error (but instead should return an appropriate status value and/or diagnostic).

4.4.2.2.8 Max-segment-count, Max-segment-size, and Max-record-size parameters on Present re8estitem 16 in Table

23).For version 2, as well as for version 3 when segmentation is not in effect, the origin may not use these parametegst if the ta

receives any of these parameters it may treat this condition as a protocol error.
For version 3:

If level-1 segmentation is in effect:

—TH
supp
as a
—TH
protd

If lev

—TH
not s
apra

44229
Present re|
treat this ¢
Note: This
not affecte
For ver
diagnostic

4.42.2.10
diagnostic

the origin fleceives a diagnostic that violates. this rule, it may treat this condition as a protocol error.

For very

442211
include m
protocol e
Note: This
diagnostic

For verg
and if it do

I;III'OI’.

e origin may but is not required to support Max-segment-count. The target should expect-i
prt Max-segment-count. If the target receives but does not support Max-segment-countit-thu
protocol error (but instead should return an appropriate status value and/or diagnostic),

e origin may not use Max-segment-size or Max-record-size. If target receives eithep it may
col error.

b|-2 segmentation is in effect:

e origin may but is not required to support any of these three parameters. The target should e
upport any of these parameters. If the target receives but does not’support a parameter, it mus
tocol error (but instead should return an appropriate status value and/or diagnostic).

Piagnostic format(See items 17 and 18 in Table 23)r version 2, the target may send diagno
sponse using the default form only. If the origin receives_ a‘diagnostic which does not conform t
bndition as a protocol error.

rule applies to Search and Present responses only. Responses other than Search or Presen
d.
Sion 3, the target may send diagnostics using the default or external form. The origin s
5 in either form.

in a Search or Present response.using the default form, the addinfo parameter must be of AS

ion 3 the addinfo parametef may be of either type VisibleString or InternationalString.

Multiple non-surrogates in Search or Present respong8ee item 21 in Table 23or version 2, the
ltiple non-surrogate.diagnostics in a Search or Present response; if it does so, the origin m3

rule appliesto-Search and Present responses only. There are responses other than Sea
5, and these\are not affected.

ion 3, the\target may (but is not required to) include multiple non-surrogate diagnostics in a S
bs, the;arigin must not treat this condition as a protocol error.

0 receive, but need r
5t not treat this condit

reat this condition as

Kpect to receive, but r
t not treat thas conditic

stics in a Search or
0 the defanlyform, i
that includeediagnost

nould expect to rece

Addinfo of default diagnostic format(See items 19 and 20 in Table 2Byr version 2, when the target sends a

EN.1 type VidibleString

p target must not
y treat thizscandition

rch or Present that i

parch or Pressent resp

442212

| SegmentatiofSee items 22 23 _and 24 in Tahle FR) version 2_as well as for version 3 when |

segmentation is not

in effect, the target may not send a Segment request, and if it does, the origin may treat this condition as a protocol error.
For version 3, level-1 or level-2 segmentation may be negotiated, however neither the target not the origin is required

support se

gmentation.

4.4.2.2.13 Delete service, Trigger-resource-control service, Resource-report service, Sort service, Scan service, and
Extended-Services servicg(See items 25, 30, 31, 34, 35, and 36 in Table/&R3)stem is not required to support any of these
services. They are independently negotiable. If the target receives a request of one of these types and the respdstivet service

in effect, it

may treat this condition as a protocol error.

This requirement is independent of version.
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4.4.2.2.14 Access-control and Resource-control servicé€See items 27 and 29 in Table 28)system is not required to support
either of these services. They are independently negotiable. If the origin receives an Access-control or Resource-csintrol reque
and the respective service is not in effect (or if the request occurs while the origin is awaiting an Init response gindhhe ori

not proposed

the respective option in the Init request), it may treat this condition as a protocol error.

This requirement is independent of version.

4.4.2.2.15 ‘failure-10’ value of Delete-list-status on Delete respong€ee item 26 in Table 23jor version 2, the target may
not return this value; if it does the origin may treat this condition as a protocol error.
For version 3, the target may return this value.

4.4.2.2.16 Security-challenge-response and Diagnostic in Access-control respdi@ee item 28 in Table 23jor version 2, the

origin must i

clude in the Access-control response the parameter Security-challenge-response, and may no

include #f diagnostic.

the target reg
For versio

eives an Access-control response that violates this rule it may treat this condition as a protoce
n 3, the origin may include a diagnostic, and if so, the parameter securityChallengeRespense 1

4.4.2.2.17 Op-id parameter of Resource-report reques(See item 32 in Table 23jor version 2, the.origin m3

parameter; if

For versio
support the
error but instg¢

4.4.2.2.18 fai

the target receives this parameter it may treat this condition as a protocol error.

h 3, the origin may, but is not required to include this parameter. The targetsheuld expect tg
arameter. If the target receives but does not support this parameter, it should not treat this
pad should return an appropriate status.

ure-5 and failure-6 Resource-report-status in Resource-report respong8ee item 33 in Table 2

2, the target may not return either value for this status; if it does the origin may treat this condition as a proto

For versio

4.4,2.2.19 Cl
request, it ma

For versio
system is not

4.4,2.2.20 EX
either for ver
Note that
record synta
syntax.

442221 O
parameter O
receive this p

n 3, the target may return either value.

hse servic€See item 37 in Table 23jor version 2, the Close Service may not be used. If a syste
y treat this condition as a protocol error.

h 3, a system must expect to receive a Close request, and must be capable of responding w
required to send a Close request.

plain facility (See item 38 in Table 23)here‘are no conformance requirements pertaining to th
5ion 2 or version 3. A system may chooseto support or not support Explain.

mplementation of Explain requires;-at-minimum, support for searching the Explain databasq
. This standard does not require support for searching any particular database or support f

her-information may_.occur in a Scan, Sort, or Extended Services request or response. A s
arameter, but is notwrequired to interpret or process the information contained within the param

This requitement is independent of version.

4.4.2.2.22 Cq
is not in effe
already active

For versio

ncurrent OperationgSee item 41 in Table 23jor version 2, as well as for version 3 when conc
t, if an_otigin attempts to initiate concurrent operations (i.e., attempts to initiate an operation
), thertarget may treat this as a protocol error.

N 3, a.system may choose to support or not to support concurrent operations.

error.
hay be omitted.

1y not use this
receive, but need no

conditiogcs a prot

jor version
col error.
Im receives a Close

ith a Close response

e Explain facility,

e and for the Explain
br any padicular reco

her-information parameterin Scan, Sort, and Extended Services requd&ee item 40 in Table 23Jhe

ystem should expect
eter.

urrent operations
wheatiam isper

4.4.2.2.23 Named Result set€See item 13 in Table 23).system may choose to support or not support named result sets. If the
target receives a Search request where the value of the parameter Result-set-id is other than ‘default’ and the target does |
support named result sets, the target should not treat this condition as a protocol error but should instead returnaga appropri

diagnostic.

This requirement is independent of version.

4.4.2.2.24 InternationalString Definition (See item 42 in Table 23jor version 2, a value of a parameter of ASN.1 type

InternationalString must conform to the VisibleString definition. A system that receives a value that violates this reé thisy tr

condition as a protocol error.
For version 3, a value of a parameter of ASN.1 type InternationalString must conform to the GeneralString definition. A system

that receives a value that does not conform to the VisibleString definition (but does conform to the GeneralString defisition)

not treat this condition as a protocol error.
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4.4.2.2.25 Reference-id(See item 43 in Table 23jor both version 2 and version 3, an origin may choose to support or not
support the Reference-id parameter; a target must support the Reference-id parameter. Note, however, for version 3yrorigin suj
of concurrent operations (see 4.4.2.2.22) implies support for the reference-id parameter.
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Annex 1
(Normative)
OID: Z39.50 Object Identifiers

OID.1 Object Identifier Assigned to This Standard

ANSI has assigned the following object identifier to this standard:
{iso (1) member-body (2) US (840) ANSI-standard-Z239.50 (10003)}

Note:This OID was originally assigned to 239.50-1992; it applied also to 239.50-1995; it now applies also to 1ISO 23950. 239.50
object identifiers are maintained subordinate to this object identifier. No object identifiers are maintained subordinate to th
nomingl ISO 23950 object identifier { ISO Standard 23950}.

OID.2 Dbject Classes Assigned by This Standard

This standard assigns the following values for object classes, at the level immediately subordinate to ANSI-gtandard-Z39.50:
1 = application context definitions

2 = absfract syntax definition for APDUs
3 = attribute set definitions
4 = diagnostic definitions
5 =recqrd syntax definitions
6 = trangfer syntax definitions
7 = resqurce report format definitions
8 = accgss control format definitions
9 = extgnded services definitions
10 = usef information format definitions
11 = element specification format definitions
12 = variant set definitions
13 = datgbase schema definitions
14 = tag pet definitions

The fgllowing ASN.1 module establishes\shorthand notation for the Z39.50 object identifier, and fqr the object classes.
The notation |s used in appendixes that followy,

ANSI-Z39-50-Objectldentifier (DEFINITIONS ::=
BEGIN

Z39-50 OBJECT IDENTIFIERZE
{iso (1) menjber-body (2)dSA840) ANSI-standard-Z39.50 (10003)}

Z39-50-context OBJECT IDENTIFIER ::= {Z39-50 1}  -- See Annex 2, CTX.
Z39-50-APD OBJECT IDENTIFIER ::= {Z39-50 2}  -- See Annex 1, OID.3.1.
Z39-50-attrijuteSet OBJECT IDENTIFIER ::= {Z39-50 3}  -- See Annex 3, ATR.
Z39-50-diagmostic OBJECT IDENTIFIER ::= {739-50 4} -- See Annex 4, ERR.
Z39-50-recordSyntax OBJECT IDENTIFIER ::= {Z39-50 5}  -- See Annex 5, REC.
Z39-50-transferSyntax OBJECT IDENTIFIER ::={Z39-50 6}  -- See note below.
Z39-50-resourceReport OBJECT IDENTIFIER ::={Z39-50 7}  -- See Annex 6, RSC.
Z39-50-accessControl OBJECT IDENTIFIER ::={Z39-50 8} -- See Annex 7, ACC.

Z39-50-extendedService OBJECT IDENTIFIER ::={Z39-50 9}  -- See Annex 8, EXT.
Z39-50-userInfoFormat OBJECT IDENTIFIER ::={Z39-50 10} -- See Annex 9, USR.

Z39-50-elementSpec OBJECT IDENTIFIER ::= {Z39-50 11} -- See Annex 10, ESP.
Z39-50-variantSet OBJECT IDENTIFIER ::={Z39-50 12} -- See Annex 11, VAR.
Z39-50-schema OBJECT IDENTIFIER ::= {Z39-50 13} -- See Annex 12, TAG.
Z39-50-tagSet OBJECT IDENTIFIER ::= {Z39-50 14} -- See Annex 12, TAG.
END
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No object identifier is assigned by this standard for any transfer syntax. For the purpose of presentation context negotiat
for an abstract syntax (including the abstract syntax for the APDUSs, defined in 4.1), the abstract syntax is pairedsféth a tran
syntax. This pairing is represented by a pair of object identifiers, one for the abstract-syntax (e.g., Z39.50-APDU) atittone fo
encoding rules. For abstract syntaxes described using ASN.1 (e.g., Z39.50-APDU), a set of basic encoding rules are specifie
“ASN.1 Basic Encoding Rules,” ISO 8825, identified by the following object identifier:

OID.

{ joint-iso-ccitt asnl (1) basic-encoding (1) }

3 Obiject Identifiers Assigned by This Standard

All object identifiers assigned by this standard (with the exception of the OID for Z39.50 APDUs, assigned in OID.3.1) ar

explicitly a

ssigned in the appendixes that follow

OID.

This stand

Note: the
interworkir

oOID.

Z39.50 ob

standard ¢r by the Z39.50 Maintenance Agency (see OID.5)..Locally defined Z39.50 object identifi

registered

oID.

Additional
Maintenan

where {z3
Note: At th

oID.

Locally reg

where {z3
Maintenan

B.1 Object Identifiers for Z39.50 APDUs

ard assigns the following object identifier for the ASN.1 definition of APDUs in 4,1¢
Z39-50-APDU {Z39-50-APDU 1}

same OID is used for APDUs both for Z39.50-1992 and Z39.50-1995-(as well as 1SO
g capability between the two versions.

. Object Identifiers Used by This Standard

ect identifiers are eithpublic or locally defined Public Z39:50 object identifiers are officially

739.50 implementor (see OID.6 and OID.7).

b Object Identifiers Assigned by the 739,50 Maintenance Agency

object identifiers (official Z39.50 object-identifiers not registered by this standard) may be as
ce Agency (see note), in the form:

{Z39-50 n m}
D-50 n} is an object class defineéd in OID.2, or is an additional object class defined by the Mainte

5 Locally Registered Objects

istered objects take the form:
{Z39-50 n 1000 p m}

D-50' nfis as described in OID.5, and ‘p’ is the OID index of a registered Z239.50 Implemen
ce_Agency for procedures for registration of an implementor). A locally registered objectomialis

e time of approval of this standard, the Z39.50 Maintenance Agency is the Library of Congress,.

P3950), because of |

fegistered by this
brs are registered by

Signed by the 239.5

nance Agency.

or (contact the Z39.5
bedor private

Local publ

1 L oo + 41 L PP -t 'H PN | ) ! I lial () ) b ZoYo Wil Yo W |
SITEU UUJELLS AT U1TUST WITTUST UCTITITUUTTS Aare LOUTUTNTIAEU WILT al'fa JUUTISTIEU Uy U £209.0U VI

private objects are those whose definitions are not published by the Z39.50 Maintenance Agency.

OID.7 Experimental Objects

Experimen

tal objects take the form:
{Z39-50 n 2000 p m}

where {z39-50 n} is as described in OID.5, and ‘p’ is the OID index of a registered Z39.50 Implementor.

intenance Agency. L
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Annex 2
(Normative)
CTX: Application Context basic-Z239.50-ac

This standard defines and registers the application context basic-Z39.50-ac. The object identifier for application context basi

Z39.50-ac is:
{ Z39-50-context 1}

Definition of application context basic-Z39.50-ac

ANSI-standafd-Z39.50 application context basic-Z39.50-ac supports an application-entity that contains)omly the following two
application sg¢rvice elements (ASES):

1. the agsociation control service element (ACSE, ISO 8650), and

2. the Z39.50 service element.
Z39.50 and ACSE are used according to the procedures in section 4.2.1.
The presentation services required are those contained in the presentation’ kernel functional unit and the session duple
functional unit. All Information Retrieval protocol data units will be mapped onto,the P-Data service.
In the jevent of protocol errors, the system detecting the error shall abort the association.
Only the origin may invoke the A-RELEASE service (to initiate orderly release of an A-association).
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Annex 3
(Normative)
ATR: Attribute Sets

This standard registers the attribute sets listed below, and assigns the following object identifiers:

Bib-1 {Z39-50-attributeSet 1} (See ATR.1)
Exp-1 {Z39-50-attributeSet 2} (See ATR.2)
Ext-1 {Z39-50-attributeSet 3} (See ATR.3)
CCL-1 {Z39-50-attributeSet 4}
GILS {Z39-50-attributeSet 5}
STAS {Z39-50-attributeSet 6}
Each attribute set defines a set o ee AttributeList in the ASH

for APDUY, 4.1), constructed from AttributeEleheen
ASN.1 for APDUS) consists of an attribute type and a value list (attributeValue within AttributeElement), Where eachhalue in t
list is defined for that type.

When version 2 is in force, each value list is a single value and is an integer. Whenersion 3 ig in force, attributeVal
(within AttfibuteElement) may select ‘complex’, allowing the value list to include multiple values (each may be integag)or stri
and also tg specify a ‘semanticAction’, indicating how the target is to treat the multiple attributes.

WhEn an attribute list contains any attribute pair where attributeValue selects“gomplex’, there must not be any attribt
type within| the attribute list for which there is more than a single attribute pair.

ATR.1 Attribute Set bib-1

This sectign defines the attribute set bib-1.

ATR.1.1 Bjb-1 Types and Values

This sectidn lists attribute types and values for attribute-set bib-1 (Tables A3-1 through A3-6).

Attribute [Type Value Attribute Type Value Attribute Type Value
Use 1 Position 3 Truncation 5
Relation 2 Structure 4 Completeness 6

Table'A3-1: Bib-1 Use Attributes

Use Value Use Value Use Value
Personal|jname 1 NAL call number 18 Title parallel 35
Corporate name 2 MOS call number 19 Title cover 36
Conference name 3 Local classification 20 Title added title page 37
Title 4 Subject heading 21 Title caption 38
Title serigs 5 Subject Rameau 22 Title running 39
Title unifgrm 6 BDI index subject 23 Title spine 40
ISBN 7 INSPEC subject 24 Title other variamt 41
ISSN 8 MESH subject 25 Title former T 42
LC card number 9 PA subject 26 Title abbreviated 43
BNB card no. 10 LC subject heading 27 Title expanded 44
BGF number 11 RVM subject heading 28 Subject precis 45
Local number 12 Local subject index 29 Subject rswk 46
Dewey classification 13 Date 30 Subject subdivision 47
UDC classification 14 Date of publication 31 No. nat'l biblio. 48
Bliss classification 15 Date of acquisition 32 No. legal deposit 49
LC call number 16 Title key 33 No. govt pub. 50
NLM call number 17 Title collective 34 No. music publisher 51
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Table A3-1: Bib-1 Use Attributes(continued)

Use Value Use Value Use
Number db 52 Author-name personal 1004 Editor
Number local call 53 Author-name corporate 1005 Bib-level
Code--language 54 Author-name conference 1006 Geographic-class
Code--geographic area 55 Identifier--standard 1007 Indexed-by
Code--institution 56 Subject--LC children's 1008 Map-scale
Name and title 57 Subject name -- personal 1009 Music-key
Name geogfaphic 58 Body of text 1010 Related-periodicdl
Place publigation 59 Date/time added to db 1011 Report-number
CODEN 60 Date/time last modified 1012 Stockznumber
Microform generation 61 Authority/format id 1013 Thematic-number
Abstract 62 Concept-text 1014 Material-type
Note 63 Concept-reference 1015 Doc-id
Author-title 1000 Any 1016 Host-item
Record typs 1001 Server-choice 1017 Content-type
Name 1002 Publisher 1018 Anywhere
Author 1003 Record-source 1019 Author-Title-Subjgct
Table A3-2: Bib-1 Rélation Attributes
Relation Value Relation Value Relation
less than 1 greatéer-than 5 relevance
less than orlequal 2 not equal 6 AlwaysMatches
equal 3 phonetic 100
greater or efual 4 stem 101
Table A3-3: Bib-1 Position Attributes
Position Value Position Value Position
first in field 1 first in subfield 2 any position in field
Table A3-4: Bib-1 Structure Attributes
Structure Value Structure Value Structure
phrase 1 date (un-normalized) 100 document-text
word 2 name (normalized) 101 local number
key name (un-normalized) 102 string
year structure 103 numeric string
date (normalized) 5 urx 104
word list 6 free-form-text 105
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Table A3-5: Bib-1 Truncation Attributes
Truncation Value Truncation Value Truncation
right Truncation do not truncate 100 regExpr-2
left truncation process # in search term 101
left and right 3 regExpr-1 102
Table A3-6: Bib-1 Completeness Attributes
Completgness Value Completeness Value Completeness
incomplee subfield 1 complete subfield 2 complete field
ATR.1.2 B}b-1 Attribute Combinations
If a tarxet does not support a given attribute list, it should fail the search and supply an appropriate dia
A given attribute type may appear zero times, one time, or more than one time, inan attribute list.
« If ah attribute type does not occur in an attribute list, then (in the absence efany prior understand
stapdard or via the Explain facility) the origin should not expect any particular default target behav

If a
Wi
It i
act

When
it is either

For the
1 May nd
2 May su
3 May st
The secon
Values ar
1 Select
2 Select

ATR.2
This s§
type, 'Use’
Truncation

these attriputes may be’used within the exp-1 attribute set, using the object identifier for this attribute set.

target sup
attribute 'k
Note If the

recommended that an attribute type not occur more than once in an attribute list, unless
on" is included (i.e. attributeValue selects ‘complex’).

httributeValue selects '‘complex’, 'semanticAction' may be included. SemanticAction is a seque
h single integer or a sequence of two integers.

first integer in the sequence, values are:

t substitute another attribute. If none in the list;iscsupported, fail the search.

bstitute another attribute, but only if none in.the list is supported.

bstitute another attribute at target discretion-(even if one or more in the list is supported).

d integer in the sequence is to be supplied if and only if there are multiple attributes in the list.

a)

the first supported attribute in the fist.
the best attribute in the list.

Attribute Set exp-1
ction defines the attribute-set exp-1, for use with an Explain database. The attribute set exp-1

In addition, this-attribute set definifimportsnon-Use bib-1 attributes, i.e. those of type Relation
, and Completeness (see tables A-3-2 through A-3-6). The types and values defined within

porting the\Explain facility support the Relation attribute 'equal’, Position attribute 'any' positio
Py,
target supports searching based on date ranges (e.g. to limit a search to records created befd

Value
103
Value
3
gnostic.

ing, either betside of
or.

h attribute type occurs exactly once in an attribute list, then the attribute value specifies the preferred target behav
th respect to that attribute type.

an associated "sema

nce of integers; for bik

defines agiagle attril
Position, Structure,
he bib-1 attribute set
It is dedaimathes

h irdfistdicaure

re or aftedatparticula

or betwee

'less than'plless thai

h two rlntnc), the fnrgnt should also Q||ppnrf one or more of the fnllmming relation attributes

equal', 'greater than', and 'greater or equal'.

Table A3-7: Exp-1 Use Attributes

Use Value Use Value Use Value
ExplainCategory 1 RecordSyntaxOID 6 DateExpires 11
HumansStringLanguage 2 TagSetOID 7 ElementSetName 12
DatabaseName 3 ExtendedServiceOID 8 ProcessingContext 13
TargetName 4 DateAdded 9 ProcessingName 14
AttributeSetOID 5 DateChanged 10 TermListName 15
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Table A3-7: Exp-1 Use Attributes(continued)

©1SO

Use Value Use Value Use Value

SchemaOID 16 Proprietary 20 Keyword 25

Producer 17 UserFee 21 ExplainDatabase 26

Supplier 18 VariantSetOID 22 ProcessingOID 27

Availability 19 UnitSystem 23

Notes

(1) The sparch terms for Use attribute ExplainCategory are listed in table A-3-8.

(2) The search term when the Use attribute is HumanStringLanguage is the three-character language |code from ANSI/NISC
Z39.5B-1994 -- Codes for the Representation of Languages for Information Interchange.

(3) The sparch terms when the Use attribute is ProcessingContext are listed in table A-3-9.

(4) Wherg the search term is an object identifier (where the name of the Use attribute ghds with "OIO}"): for version 2, it is

reconjmended that the term be a character string representing a sequence of intégers (each rep
string) separated by periods. For version 3, it is recommended that the term (bé represented as

IDENTIFIER.

(5) Use dttribute Keyword is used when searching for Databaselnfo records (i.ein combination with an
ExplainCategory and term is Databaselnfo). Its use is to search in the keyword element, for terms
guery|terms.

(6) Use gttribute ExplainDatabase is used when searching for Databaselnfo records (i.e. in combin
wherg Use is ExplainCategory and term is Databaselnfo). The tekm should be NULL, for version 3,
by the target. The Relation attribute either should be omitted or should be AlwaysMatches.

Table A3-8: Search terms associatedwith use attribute ExplainCategory

Targetinfo TermListinfo SortDetails

Databaselnfo extendedServicesinfo Processing

Schemalnfag AttributeDetails CategoryList

TagSetinfo TermListDetails VariantSetlinfo

RecordSyntaxinfo ElementSetDetails Unitinfo

AttributeSetjnfo RetrievalRecordDetails

Table A3-9: Search terms associated with use attribute ProcessingContext
Access RecordPresentation RecordHandling
SearchRetrieval

resented by a charax
ASN.1 type OBJECT

operand where Use i
that match one of the

Ation with an operan
or otherwise ignored

ATR.3 Attribute Set ext-1
This section defines the attribute-set ext-1, for use with an Extended Services database (see Tables A-3-10 and A-3-11). Tw
types are defined:

Attribute Type

Use
Permissions

80

Value
1
2

Additional attributes (types and/or values) may be defined within a specific Extended Service definition. The attribtote set id
be used to identify those attributes is the Objectldentifier that identifies the specific Extended Service.
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Use
Userld
PackageName

CreationDatetime

ISO 23950:1998(E)

Table A3-10: Ext-1 Use Attributes

Value Use Value Use Value
1 TaskStatus 4 TargetReference 7
2 PackageType 5
3 RetentionTime 6

Table A3-11: Ext-1 Permission Attributes

Permissicl)n
Delete
Modify

Value Permission Value Permission Value
1 ModifyPermissions 3 Invoke 5
2 Present 4 Any 6

Note The Permission attribute is for use only when the value of the Use attribute is Userld; in which casg the purposéi is to sez

for task pagckages for which the specified user has the specified permission.
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Annex 4
(Normative)
ERR: Error Diagnostics

©1SO

This standard defines and registers the diagnostic set bib-1 and the diagnostic format diag-1. The following objectadentifiers

assigned:
bib-1

diag-1

{Z39-50-diagnostic 1}
{Z39-50-diagnostic 2}

(See ERR.1)
(See ERR.2)

When version 2 is in force, a diagnostic record must conform to the following format:

DefaultDiagFormat ::= SEQUENCE{

lagnosticSetld OBJECT IDENTIFIER,
ondition INTEGER,
ddinfo VisibleString}
The diagnostic record includes an integer corresponding to a condition or error, and an~@bject) iden

set definition
When
EXTERNAL,
Bib-1
definition; thd
several addi
expressed by
Diag-1

information bging described. It also includes a single structure through*which a diagnostic from a diagnost
be referencedl.

Diag-]
same record
diagnostic re

ERR.1

Table A4-1 bglow is for use when DiagnosticSetld (within DefaultDiagFormat) equals the object identifier fon

in which casd

This table may also be used\by diagnostic format diag-1 when defaultDiagRec is selected f
DiagnosticSetld equals the object identifier for this diagnostic set. In that case, the values of “code” and “ad

this table.
AddIn

character str
sequence of

that lists the condition corresponding to that integer.

cord.

0 is ASN.1 type-\isibleString. However, for several of the diagnostics below, Addinfo is used
of a parameter that has anvASN.1 type other than VisibleString. Where Addinfo is used to express a nume
ng representation of that value. Where Addinfo is used to express an object identifier, it sho
ntegers (each represented by a character string) separated by periods.

version 3 is in force, a diagnostic record may assume the form above,. or” alternatively,
dentified by an OBJECT IDENTIFIER (which identifies the diagndstimat rather than the diagng

tifier of the diagnostic

may be defined as
ste).

s a diagnostiset It was originally defined and registered in 239.50-1992. This standard indudes an extended

conditions listed below for bib-1 include all those that were listed in’the 239.50-1992 bib-1
onal diagnostics that have been added. (In particular, several-of the conditions described
the above format have been added to bib-1.)

is a diagnostidormat It includes several structures forsdiagnostic information, each tail

allows several diagnostic conditions within a single“diagnostic record, to describe multiple er
or operation. In particular, diagnostics from different diagnostic sets may be included wit

Diagnostic Set Bib-1

Condition takes values from the “Code” column below.

Table A4-1: Diagnostic Conditions

Hefinitidhasis we
by diag-1 that can b

bred to the error

¢ set {ecan bib-1

rors pertaining to the
hin the same diag-1

diagnostit, set bib

br “diagnostic,” and
dinfoi facentake

0 express the value
ic value, iishould be
uld takefthe form o

Code Meaning Addinfo
1 permanent system error (unspecified)
2 temporary system error (unspecified)
3 unsupported search (unspecified)
4 Terms only exclusion (stop) words (unspecified)
5 Too many argument words (unspecified)
6 Too many Boolean operators (unspecified)
7 Too many truncated words (unspecified)
8 Too many incomplete subfields (unspecified)
9 Truncated words too short (unspecified)
10 Invalid format for record number (search term) (unspecified)
11 Too many characters in search statement (unspecified)
12 Too many records retrieved (unspecified)
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
201
202
203
205

Present request out-of-range

System error in presenting records

Record not authorized to be sent intersystem
Record exceeds Preferred-message-size
Record exceeds Exceptional-record-size
Result set not supported as a search term
Onlysingleresult set as search term supported
OnlyANDing of asingleresult set as search term
Result set exists and replace indicator off
Result set naming not supported

Specified combination of databases not supported
Element set names not supported

Specified element set name not valid for specified database
Only generic form of element set name supported

Result set no longer exists - unilaterally deleted by target
Result set is in use

One of the specified databases is locked

Specified result set does not exist

Resources exhausted - no results available

Resources exhausted - unpredictable partial results available
Resources exhausted - valid subset of results available
(unspecified) error

Access-control failure

Challenge required, could not be issued - operation terminated
Challenge required, could not be issued - record not included
Challenge failed - record not included

Terminated at origin request

No abstract syntaxes agreed to for this record

Query type not supported

Malformed query

Database unavailable

Operator unsupported

Too many databases specified

Too many result sets created

Unsupported attribute type

Unsupported Use attribuite

Unsupportetermvalue\for Use attribute

Use attribute required but not supplied

Unsupported Relation attribute

Unsupported-Structure attribute

UnsupportedPosition attribute

Unsupported Truncation attribute

Unsupported Attribute Set

Unsupported Completeness attribute

Unsupported attribute combination
lUnst |ppnrmd coded value for term

Malformed search term

lllegal term value for attribute

Unparsable format for unnormalized value
lllegal result set name

Proximity search of sets not supported
lllegal result set in proximity search
Unsupported proximity relation
Unsupported proximity unit code
Proximity not supported with this attribute combination
Unsupported distance for proximity
Ordered flag not supported for proximity
Only zero step size supported for Scan

ISO 23950:1998(E)

(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
database name
operator
maximum
maximum
type
value
term
(unspecified)
value
value
value
value
oid
value
(unspecified)
value
(unspecified)
term
value
name
(unspecified)
result set name
value
value
attribute list
distance
(unspecified)
(unspecified)
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206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247

ER

Specified step size not supported for Scan

Cannot sort according to sequence

No result set name supplied on Sort

Generic sort not supported (database-specific sort only supported)
Database specific sort not supported

Too many sort keys

Duplicate sort keys

Unsupported missing data action

lllegal sort relation

llegal case value

lllegal missing data action

Segmentation: Cannot guarantee records will fit in specified segments

©1SO

step size
sequence
(unspecified)
(unspecified)
(unspecified)
number
key
value
relation
value
value
(unspecified)

ES: Package name already in use

ES: no such package, on modify/delete

ES: quota exceeded

ES: extended service type not supported

ES: permission denied on ES - id not authorized

ES: permission denied on ES - cannot modify or delete

ES: immediate execution failed

ES: immediate execution not supported for this service

ES: immediate execution not supported for these parameters
No data available in requested record syntax

Scan: malformed scan

Term type not supported

Sort: too many input results

Sort: incompatible record formats

Scan: term list not supported

Scan: unsupported value of position-in-response

Too many index terms processed

Database does not exist

Access to specified database denied

Sort: illegal sort

Record not available in requested syntax

Record syntax not supported

Scan: Resources exhausteddooking for satisfying terms
Scan: Beginning or end of term list

Segmentation: max-segment-size too small to segment record
Present: additional-ranges parameter not supported
Present: comp-spec-parameter not supported

Type-1 query: restriction (‘resultAttr’) operand not supported
Type-1 query2icomplex’ attributeValue not supported
Type-1 query: ‘attributeSet’ as part of AttributeElement not supported

R.2 Diagnostic Format Diag-1

alte

(

alternative su

name
name
iInspecified)
type
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
(unspecified)
type
max
(unspecified)
rnative term list
value
humber of terms
database name
database name
Inspecified)
pgested syntax(es)
syntax
(unspecified)
(unspecified)

smallest acceptable size

(unspecified)

(unspecified)
(unspecified)
(unspecified)

(unspecified)

This section defines the diagnnctir format rliag_‘l

DiagnosticFormatDiagl
{Z39-50-diagnosticFormat diag-1 (2)} DEFINITIONS ::=

BEGIN

IMPORTS Term, Specification, AttributeList, SortElement, DatabaseName,
DefaultDiagFormat, InternationalString FROM Z39-50-APDU-1995;

DiagnosticFormat ::= SEQUENCE OF SEQUENCE({

84

diagnostic [1] CHOICE{
defaultDiagRec
explicitDiagnostic

message [2] IMPLICIT InternationalString OPTIONAL}

[1] IMPLICIT DefaultDiagFormat,
[2] DiagFormat} OPTIONAL,
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DiagFormat ::= CHOICE{

tooMany [1000] IMPLICIT SEQUENCE{
tooManyWhat [1] IMPLICIT INTEGER{
argumentWords (1),
truncatedWords (2),
BooleanOperators 3),
incompleteSubfields 4),
characters (5),
recordsRetrieved (6),
dataBasesSpecified ),
resultSetsCreated (8),
indexTermsProcessed o)
max [2] IMPLICIT INTEGER OPTIONAL},
badSpec [1001] IMPLICIT SEQUENCE{ -- element set name or specification
spec [1] IMPLICIT Specification, -- esn or element spec not suppofted
db [2] IMPLICIT DatabaseName OPTIONAL,
-- if db specified, above spec not supported-for db; otherwi|se,
-- spec not supported period.
goodOnes [3] IMPLICIT SEQUENCE OF Specification OPTIONAL
-- target supplies ones that are supperted
2
dbUnavalil [1002] IMPLICIT SEQUENCE({ -- database unavailable
db [1] IMPLICIT DatabaseName,
why [2] IMPLICIT SEQUENCE{
reasonCode [1] IMPLICIT INTEGER{
doesNotEXxist 0),
existsButUnavalil (),
locked (2),
accessDenied (3)} OPTIONAL,
message [2] IMPLICIT InternationalString OPTIONAL}},
unSupOp [1003] IMPLICIT INTEGER{. <unsupported operator
and 0),
or ),
and-not  (2),
prox 3
attribute [1004] IMPLICIT SEQUENCE{

-- Applies for unsupported attribute set, attribute type,
-- attribute value, or term (for a given attribute type or value).

id [1] IMPLICIT OBJECT IDENTIFIER,
-- if only “id” occurs, then attribute set is not supported
type [2]  IMPLICIT INTEGER OPTIONAL,
-- must occur if value occurs.
value [3] IMPLICIT INTEGER OPTIONAL,
-- if omitted, and Type occurs, then Type is what is unsupported
term [A] Term OPTIONAL
-- If occurs, term is illegal or not supported, for attribute value,
-- if value occurs; otherwise, for type.

2

attCombo [1005] IMPLICIT SEQUENCE({ -- attribute combination not supported
unsupportedCombination [1] IMPLICIT AttributeList,
recommendedAlternatives [2] IMPLICIT SEQUENCE OF AttributeList OPTIONALY},

term [1006] IMPLICIT SEQUENCE{
problem [1] IMPLICIT INTEGER{
codedValue (1),
unparsable  (2),
tooShort ),
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proximity

scan

sort

segmentation

86

type (4)} OPTIONAL,
term [2] Term},
[1007] CHOICE{ -- proximity diagnostics:
resultSets [1]  IMPLICIT NULL, -- proximity between sets not supported
badSet [2]  IMPLICIT InternationalString, -- bad result set specified
relation [3] IMPLICIT INTEGER, -- 1 to 6 ; relation not supported
unit [4] IMPLICIT INTEGER, -- unsupported unit code
distance [5] IMPLICIT INTEGER, -- unsupported distance
attributes [6] AttributeList, -- proximity not supported with specified
-- attribute combination
ordered [7]1  IMPLICIT NULL, -- ordered flag not supported
exclusion [8]  IMPLICIT NULL -- exclusion flag not supported
h
[1008] CHOICE{ -- scan diagnostics:
nonZeroStepSize  [0] IMPLICIT NULL, -- only zero step size supported
specifiedStepSize  [1] IMPLICIT NULL, -- specified step size not supported
termListl [3] IMPLICIT NULL, --term list not supported (no altefnative supplied)
termList2 [4] IMPLICIT SEQUENCE OF AttributeList,
-- term list not supported (alternatives suppligd)
posinResponse [5] IMPLICIT INTEGER{ --value of positioninResponse not supportefi
mustBeOne (1),
mustBePositive 2),
mustBeNonNegative  (3),
other (41,
resources [6] IMPLICIT NULL, -- resouitees exhausted looking for satisfying terms
endOfList [7] IMPLICIT NULL -- beginning or end of term list
h
[1009] CHOICE({
sequence [0] IMPLICIT NULL, -- cannot sort according to sequence
noRsName [1] IMPLICIT NULLy -- no result set name supplied
tooMany [2] IMPLICIT INFEGER, -- Too many input result sets,
-- maximum supplied.
incompatible [3] IMPLICITNULL, -- records with different formats
-- not compatible for sorting
generic [4] IMPLICIT NULL, -- generic sort not supported
-- (db specific only)
dbSpecific [5] IMPLICIT NULL, -- db specific sort not supported
sortElement [6] SortElement,
key [7] IMPLICIT INTEGER{
tooMany ), -- too many sort keys
duplicate )}, -- duplicate sort keys
agction [8] IMPLICIT NULL, -- unsupported missing data action
illegal [9] IMPLICIT INTEGER{
relation (1), -- illegal sort relation
case 2), -- illegal case value
action  (3), -- illegal missing data action
sort (@)1, -- illegal sort
inpnannI arge [1 n] IMBPLICIT QEQI IENCE QF Infnrn:\finnathring,
-- one or more of the input result sets too large to sort
aggregateToolLarge [11] IMPLICIT NULL -- aggregate result set too large
h

[1010] CHOICE{

segmentCount [0] IMPLICIT NULL,
-- Cannot guarantee record will fit within max segments. Target
-- suggests that origin try again to retrieve record, without
-- including max-segment-count.

segmentSize [1] IMPLICIT INTEGER
-- record cannot be segmented into fragments such that the
-- largest will fit within max segment size specified. Target
-- supplies (in bytes) the smallest acceptable value of Max-
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-- segment-size to retrieve the record.

2
extServices [1011] CHOICE{
req [1] IMPLICIT INTEGER{ -- bad request
namelnUse (1), -- package name already in use
noSuchName (2), -- no such package, on modify/delete
quota (3), -- quota exceeded
type (4)}, -- extended service type not supported
permission [2] IMPLICIT INTEGER{ -- permission denied on ES, because:
id (1), --id not authorized, or
modifyDelete  (2)}, -- cannot modify or delete
immediate [3] IMPLICIT INTEGER{ -- immediate execution:
failed (1), --failed,
service (2), -- not supported for this service, or
parameters 3) -- for these parameters.
1
accessCitrl [1012] CHOICE{
noUser [1] IMPLICIT NULL, -- no user to display challenge to
refused [2] IMPLICIT NULL, -- access control information refused by user
simple [3] IMPLICIT NULL, -- only simple form supported (target used
-- externally defined)
oid [4] IMPLICIT SEQUENCE OF OBJECT IDENTIFIER,

1%

-- oid not suppaorted (origin supplies alternative
-- suggested oids)

alternative  [5] IMPLICIT SEQUENCE OF OBJECT IDENTIFIER,
-- origi-insists that target use an alternative
- €hallenge for this data (e.g., stronger
-sauthentication or stronger Access control). The
-- origin supplies suggested alternative oids.

pwdinv [6] IMPLICIT NULL; -- password invalid
pwdExp [7] IMPLICIT NULL -- password expired
h

recordSyntgx  [1013] IMPLICIT SEQUENCE({ -#Tecord cannot be transferred in requested syntax
unsupportedSyntax [1] IMPLICIT OBJECT IDENTIFIER,
suggestedAlternatives  [2] IMPLICIT SEQUENCE OF OBJECT IDENTIFIER OPTIONAL}

END

87


https://standardsiso.com/api/?name=981dcfdee3e12c5b42134cc8b85bfbde

ISO 23950:

Unimarc

Intermarc
CCF

USmarc
UKmarc
Normarc
Librismarc
Danmarc
Finmarc
MAB
Canmarc
SBN
Picamarc
Ausmarc
Ibermarc
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Annex 5
REC: Record Syntaxes
(Normative)
This standard registers the following object identifiers for record syntaxes:
Object identifiers assigned for bibliographic syntaxestdescribed via ASN.1:
{Z39-50-recordSyntax 1}
{Z39-50-recordSyntax 2}
{Z39-50-recordSyntax 3}
{Z39-50-TecordSymntax 107}
{Z39-50-recordSyntax 11}
{Z39-50-recordSyntax 12}
{Z39-50-recordSyntax 13}
{Z39-50-recordSyntax 14}
{Z39-50-recordSyntax 15}
{Z39-50-recordSyntax 16}
{Z39-50-recordSyntax 17}
{Z39-50-recordSyntax 18}
{Z39-50-recordSyntax 19}
{Z39-50-recordSyntax 20}
{Z39-50-recordSyntax 21}
owing transfer syntax (see 1ISO 2709) may be used in conjinction with the above bibliographic|definitions:

Note: The fol
1SO2709 {isd

When preser
identifier 1ISO
not used, the

Obiject identif

Explain
SUTRS
OPAC
Summary
GRS-1
Extended Se

Note: The fol
|

standard 2709 transfer-syntax (1) character-encoding=(1)}

tation context negotiation is used, the above syntaxes may be paired with the transfer syntax
P709 for the transfer-syntax for bibliographic records defined in ISO 2709. When presentation
above record syntaxes are assumed to be paired with ISO2709.

ers assigned for syntaxes whaobdescribed via ASN.1:

{Z39-50-recordSyntax 100} (See REC.1)

{Z39-50-recordSyntax 101} See REC.2)
{Z39-50-recordSyntax) 102} (See REC.3)
{Z39-50-recordSyntax 103}(See REC.4)
{Z39-50-recordSyntax 105}(See REC.5)
vices {Z39-50-recordSyntax 106{See REC.6)

owing transfer syntax (see ISO 8825) may be used in conjunction with these definitions:
S08825::= OBJECT IDENTIFIER

identifieccby the obje
context négotiation

{Iioint—iso-ccitt (2) basic-encoding (1)}

When presentation context negotiation is used, these syntaxes may be paired with the transfer syntax identified by the objec
identifier 1ISO8825 for the transfer-syntax defined in ISO 8825. When presentation context negotiation is not used, the above
record syntaxes are assumed to be paired with ISO8825.

REC.1 Explain Record Syntax

RecordSyntax-explain
{Z39-50-recordSyntax explain (100)} DEFINITIONS ::=
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BEGIN
IMPORTS AttributeSetld, Term, OtherInformation, DatabaseName, ElementSetName, IntUnit, Unit,
StringOrNumeric, Specification, InternationalString, AttributeList, AttributeElement FROM Z39-50-APDU-1995;

Explain-Record ::= CHOICE{
-- Each of these may be used as search term when Use attribute is ‘explain-category’.

targetinfo [0] IMPLICIT Targetinfo,
databaselnfo [1] IMPLICIT Databaselnfo,
schemalnfo [2] IMPLICIT Schemalnfo,

tagSetinfo [3] IMPLICIT TagSetinfo,
recordSyntaxInfo [4] IMPLICIT RecordSyntaxInfo,
attributeSetinfa [5] IMPLICIT AttributeSetinfa
termListipfo [6] IMPLICIT TermListinfo,
extendedServicesinfo [7] IMPLICIT ExtendedServiceslinfo,
attributeDetails [8] IMPLICIT AttributeDetalils,
termListDetails [9] IMPLICIT TermListDetalils,
elementSetDetails [10] IMPLICIT ElementSetDetails,
retrievalRecordDetails [11] IMPLICIT RetrievalRecordDetails,
sortDetalls [12] IMPLICIT SortDetails,

processing [13] IMPLICIT ProcessingInformation,
variants [14] IMPLICIT VariantSetinfo,

units [15] IMPLICIT Unitinfo,

categoryl.ist [100] IMPLICIT CategoryList}

-- Element set name ‘B’ (brief) retrieves:

-- - ‘commoninfo’ (except for otherinfo within commoninfo)

-- L key elements

-- - other elements designated as ‘non-key brief elements’

-- Esn ‘dedcription’ retrieves brief elements as well as ‘desgfiption’, and specific additional descriptive
-- elements if designated.

-- Element|set name ‘F’ (full) retrieves all of the above, as well as those designated as “non-brief elements.” Some
-- elementsp designated as OPTIONAL may be mandatory in full records, and are so identified. (Note that|all

-- elements that are not part of the brief element'set must be designated as OPTIONAL in the ASN.1, otherwise

-- it would|be illegal to omit them.)

-- Other egns are defined (below) as needed.

EREE Info Records
— Info fecords are mainly for 'software consumption
— They describe individuahentities within the target system:
— The farget itself
— Indivjdual databases
— Schgmas
— Tag sets
— Recqrd syntaxes
— AttriQute sets
— Termuists
— Extended services
— The information about each Schema, Tag Set, Record Syntax and Attribute Set should
-- match the universal definitions of these items. The only exception is that a target may omit any
-- items it doesn’t support, for example the description of the bib-1 attribute set may omit attributes
-- that the target does not support under any circumstances.
— Databases that may be searched together can be listed in the dbCombinations element of the Targetinfo record.
Targetinfo ::= SEQUENCE {

commoninfo [0] IMPLICIT Commoninfo OPTIONAL,
— Key elements follow:

name [1] IMPLICIT InternationalString,
— Non-key brief elements follow:

recent-news [2] IMPLICIT HumanString OPTIONAL,
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icon

namedResultSets
multipleDBsearch
maxResultSets
maxResultSize

maxTerms

timeoutinterval
welcomeMessage

3]

[4]
5]
(6]
[7]
(8]

9]

(10]

IMPLICIT IconObject OPTIONAL,

IMPLICIT BOOLEAN,

IMPLICIT BOOLEAN,

IMPLICIT INTEGER OPTIONAL,

IMPLICIT INTEGER OPTIONAL,
IMPLICIT INTEGER OPTIONAL,
IMPLICIT IntUnit OPTIONAL,

IMPLICIT HumanString OPTIONAL,

— non-brief elements follow:
— ‘description’ esn retrieves the following two (as well as brief):

©1SO

contactinfo [11] IMPLICIT Contactinfo OPTIONAL,

description [12] IMPLICIT HumanString OPTIONAI

nicknames [13] IMPLICIT SEQUENCE OF InternationalString OPTIONAL,

usage-restrjctions [14] IMPLICIT HumanString OPTIONAL,

paymentAdgr [15] IMPLICIT HumanString OPTIONAL,

hours [16] IMPLICIT HumanString OPTIONAL,

dbCombinations [17] IMPLICIT SEQUENCE OF DatabaseList OPTIONAL,

addresses [18] IMPLICIT SEQUENCE OF NetworkAddress OPTIONAL,

languages [101] IMPLICIT SEQUENCE OF InternationalString OPTIONAL,,
-- Languages supported for message strings. Each is a three-charact
-- language code from 239.53-1994.

-- characterSets [102] this tag reserved for “character sets supported for'name and message str
— commonjAccessinfo elements list objects the target supports. All objects listed in

— Accesslr
commonAc

Databaselnfdq

commoninf
— Key ele
name
— Non-ke
explainDatg

nicknames
icon
user-fee
available
titleString
— Non-bri

fo for any individual database should also be listed here.
cessinfo [19] IMPLICIT Accessinfo OPTIONAL}

;= SEQUENCE {
-- A target may provide “virtual databases” that are combinations of individual databases. T
-- databases are indicated by the presence ofSubDbs in the combination database’s Datah

[0] IMPLICIT Commoninfo OPTIONAL,

[1]
y brief elements follow:
base [2] IMPLICIT NULL OPTIONAL,
-- If present, this database is the Explain database, or an Explain database
-- for a différent server, possibly on a different host. The means by which
-- that servéer may be accessed is not addressed by this standard. One
-- suggested possibility is an implementor agreement whereby the
--.database name is a url which may be used to connect to the server.
[3] IMPLICIT SEQUENCE OF DatabaseName OPTIONAL,
(4] IMPLICIT IconObject OPTIONAL,
[5] IMPLICIT BOOLEAN,
[6] IMPLICIT BOOLEAN,
[7] IMPLICIT HumanString OPTIONAL,
ef-elements follow:

D
ments follow:
IMPLICIT DatabaseName,

ngs.

hese
aseDescription.

keywords

[R] IMPLICIT SEQUENCE QF Hllmathring QPTIONAL,

description

associatedDbs

[9] IMPLICIT HumanString OPTIONAL,
[10] IMPLICIT DatabaseList OPTIONAL,
-- databases that may be searched in combination with this one

subDbs [11] IMPLICIT DatabaseList OPTIONAL,
-- When present, this database is a composite representing the combined
-- databases ‘subDbs’. The individual subDbs are also available.
disclaimers [12] IMPLICIT HumanString OPTIONAL,
news [13] IMPLICIT HumanString OPTIONAL,
recordCount [14] CHOICE {
actualNumber [0] IMPLICIT INTEGER,
approxNumber  [1] IMPLICIT INTEGER} OPTIONAL,
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defaultOrder [15] IMPLICIT HumanString OPTIONAL,
avRecordSize [16] IMPLICIT INTEGER OPTIONAL,
maxRecordSize [17] IMPLICIT INTEGER OPTIONAL,
hours [18] IMPLICIT HumanString OPTIONAL,
bestTime [19] IMPLICIT HumanString OPTIONAL,
lastUpdate [20] IMPLICIT GeneralizedTime OPTIONAL,
updatelnterval [21] IMPLICIT IntUnit OPTIONAL,
coverage [22] IMPLICIT HumanString OPTIONAL,
proprietary [23] IMPLICIT BOOLEAN OPTIONAL, -- mandatory in full record
copyrightText [24] IMPLICIT HumanString OPTIONAL,
copyrightNotice [25] IMPLICIT HumanString OPTIONAL,
producerCantactinfo [26] IMPLICIT Contactinfo OPTIONAIL
supplierGontactinfo [27] IMPLICIT Contactinfo OPTIONAL,
submissipnContactinfo [28] IMPLICIT Contactinfo OPTIONAL,
— accpssilnfo lists items connected with the database. All listed items should be in the target's’Acg
accesslinfo [29] IMPLICIT Accessinfo OPTIONAL}
Schemalnfo ::= SEQUENCE {
common|nfo [0] IMPLICIT Commoninfo OPTIONAL,
— Key elements follow:
schema [1] IMPLICIT OBJECT IDENTIFIER,
— Non-key brief elements follow:
name [2] IMPLICIT InternationalString,
— Non-brief elements follow:
descriptiﬂjln [3] IMPLICIT HumanString OPTIONAL,
tagTypeMapping [4] IMPLICIT SEQUENCE OF SEQUENCE {
tagType [O] IMPLICIT INTEGER,
tagSet [1]MMPLICIT OBJECT IDENTIFIER OPTIONA
-- If tagSet is omitted, thefthis tagType is for a tagSet locally defined
-- within the schema that cannot be referenced by another schema.
defaultTagType [2] IMPLICIT NULL OPTIONAL
} OPTIONAL,
recordStfucture [5] IMPLICIT SEQUENCE OF Elementinfo OPTIONAL}
— [Elementinfo referenced in Scheémalnfo and RecordSyntaxinfo
Elementinfo ::= SEQUENCE {
elementName [4] IMPLICIT InternationalString,
elementTagPath[2] IMPLICIT Path,
dataType [3] ElementDataType OPTIONAL, — If omitted, not specified.
required [4] IMPLICIT BOOLEAN,
repeatable [5] IMPLICIT BOOLEAN,
description [6] IMPLICIT HumanString OPTIONAL}
— Ipath,isreferenced by Elementinfo as well as PerElementDetails
Path ::= SEQUENCE OF SEQUENCE{
tagType [AIMPLICIT INTEGER,

essinfo.

tagValue [2] StringOrNumeric}
ElementDataType ::= CHOICE{

primitive  [0] IMPLICIT PrimitiveDataType,

structured [1] IMPLICIT SEQUENCE OF Elementinfo}
PrimitiveDataType ::= INTEGER{

octetString (0),
numeric (2),
date (2),
external (3),
string (4),

trueOrFalse (5),
oid (6),
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intUnit (),
empty (8),
noneOfTheAbove  (100) — see ‘description’
}
TagSetinfo ::= SEQUENCE {
commoninfo [0] IMPLICIT Commoninfo OPTIONAL,
— Key elements follow:
tagSet [1] IMPLICIT OBJECT IDENTIFIER,
— non-key brief elements follow:
name [2] IMPLICIT InternationalString,
— non:hrief elements follow:
description [3] IMPLICIT HumanString OPTIONAL,
elements [4] IMPLICIT SEQUENCE OF SEQUENCE {

elementname [1]1 MPLICIT InternationalString,
nicknames [2] IMPLICIT SEQUENCE OF InternationalString)OPTIOINAL,
elementTag [3] StringOrNumeric,
description [4] IMPLICIT HumanString OPTIONAL,
dataType [5] PrimitiveDataType OPTIONAL,
-- If the data type is expected to be structured, that is deseribed in the schemalinfo,
-- and datatype is omitted here.
otherTaglnfo Otherinformation OPTIONALY OPTIONAL}

RecordSyntgxInfo ::= SEQUENCE {
commonlinfp [0] IMPLICIT Commoninfo OPTIONAL,
— Key elements follow:
recordSyntax [1] IMPLICIT OBJECT IDENTIFIER,
— Nop-key brief elements follow:
name [2] IMPLICIT InternationalString,
— no-brief elements follow:
transferSyntaxes [3] IMPLICIT SEQUENCE-@F OBJECT IDENTIFIER OPTIONAL,

description [4] IMPLICIT HumanString*OPTIONAL,
asn1Modul [51 IMPLICIT InternationalString OPTIONAL,
abstractStrficture  [6] IMPLICIT SEQUENCE OF Elementinfo OPTIONAL
— Omitting abstractStructure only means target isn’t using
— Explain to describe the structure, not that there is no structure.
}
AttributeSetlipfo ::= SEQUENEEA
commonlinfp [0] <IMPLICIT Commoninfo OPTIONAL,
— Key elements. foltow:
attributeSet [} IMPLICIT AttributeSetld,
— nom-key ‘brief elements follow:
name [2] IMPLICIT InternationalString,
— nom=hbrief elements follow:
attributes [3] IMPLICIT SEQUENCE OF AttributeType OPTIONAL,
-- mandatory in full record
description [4] IMPLICIT HumanString OPTIONAL}

-- AttributeType referenced in AttributeSetinfo
AttributeType ::= SEQUENCE {
name [0] IMPLICIT InternationalString OPTIONAL,
description [1] IMPLICIT HumanString OPTIONAL,
attributeType [2] IMPLICIT INTEGER,
attributeValues [3] IMPLICIT SEQUENCE OF AttributeDescription}
AttributeDescription ::= SEQUENCE {
name [0] IMPLICIT InternationalString OPTIONAL,
description [1] IMPLICIT HumanString OPTIONAL,
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attributeValue [2] StringOrNumeric,

equivalentAttributes [3] IMPLICIT SEQUENCE OF StringOrNumeric OPTIONAL
-- each is an occurrence of ‘attributeValue’ from AttributeDescription for a
-- different attribute. Equivalences listed here should be derived from the
-- attribute set definition, not from a particular server’s behavior.

}
TermListinfo ::= SEQUENCE{
commoninfo [0] IMPLICIT Commoninfo OPTIONAL,
— Key elements follow:
databaseName [1] IMPLICIT DatabaseName,
— Non-key brief elements follow:
termListg [2] IMPLICIT SEQUENCE OF SEQUENCE{
name [1] IMPLICIT InternationalString,
title [2] IMPLICIT HumanString OPTIONAL,

--Title is for users to see and can differ by language. Name,_on the
-- other hand, is typically a short string not necessarily meant fo be
-- human-readable, and not variable by language.
searchCost [3] IMPLICIT INTEGER {
optimized (0),-- The attribute (or combination) associated
-- with this list will do fast searches.
normal (1),-- The attribute (combination) will work as
-- expected. So there’s_probably an index for the
-- attribute (combination) or some similar
-- mechanism.
expensive (2),-- Can use the attribute (combination), but it
-- might notprovide satisfactory results.
-- Probably there is no index, or post-
-- proegssing of records is required.
filter (3)--"ean’t search with this attribute (combination) algne.
}*OPTIONAL,
scannable [4] IMPLICIT BOOLEAN, -- ‘true’ means this list can be scarnned.
broader [5] MMPLICIT SEQUENCE OF InternationalString OPTIONAL,
narrower [6] . IMPLICIT SEQUENCE OF InternationalString OPTIONAL
--.roader and narrower list alternative term lists related to this onfe.
--)The term lists so listed should also be in this termLists structure

}
-- np non-brief elements
}
Extended$ervicesinfo x2.SEQUENCE {
common|nfo [0] IMPLICIT Commoninfo OPTIONAL,
— Key elements follow:
type [1] IMPLICIT OBJECT IDENTIFIER,
— INon-key brief elements follow:
name [21 IMPLICIT InternationalString OPTIONAL,
-- should be supplied if privateType is ‘true’
privateType [3] IMPLICIT BOOLEAN,
restrictionsApply [5] IMPLICIT BOOLEAN, --if ‘true’ see ‘description’
feeApply [6] IMPLICIT BOOLEAN, --if ‘true’ see ‘description’
available [7] IMPLICIT BOOLEAN,
retentionSupported [8] IMPLICIT BOOLEAN,
waitAction [9] IMPLICIT INTEGER({
waitSupported (),
waitAlways (2),
waitNotSupported (3),
depends 4),
notSaying (5)},
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— non-brief elements follow:
-- To get brief plus ‘description’ use esn ‘description’

description

[10] IMPLICIT HumansString OPTIONAL,

-- to get above elements and ‘specificExplain’ use esn ‘specificExplain’

specificExplain

[11] IMPLICIT EXTERNAL OPTIONAL,
-- Use oid of specific ES, and select choice [3] ‘explain’. Format
-- to be developed in conjunction with the specific ES definition.

-- to get all elements except ‘specificExplain’, use esn ‘asn’

esASN

[12] IMPLICIT InternationalString OPTIONAL -- the ASN.1 for this ES

}

[ - - - - Detail records

--The detail fecords describe relationships among entities supported by the target. RetrievalRecordDetails ¢
-- the way thpat schema elements are mapped into record elements. This mapping may be different for each
-- combinatign of database, schema, record syntax. The per-element details describe the default mapping.
-- Origin-reqyiest re-tagging can change that mapping. When multiple databases are listed in.a-databaseNa|
-- element, tihe record applies equally to all of the listed databases. This is unrelated to searching the datal
-- together. AttributeDetails describes how databases can be searched. Each supported attribute is listed, a|

-- allowable ¢gombinations can be described.
AttributeDetdils ::= SEQUENCE {

commonInfp
— Ke

databaseName

[0] IMPLICIT Commonlinfo OPTIONAL,

elements follow:
[1]IMPLICIT DatabaseName,

— Nop-brief elements follow:

attributesBySet

attributeCombinations

[2] IMPLICIT SEQUENCE OF AttributeSetDetails OPTIONAL,
-- mandatory in full record
[3]IMPLICIT AttributeCombinationis OPTIONAL}

-- AttributeS¢tDetails referenced by AttributeDetails
AttribyteSetDetails ::= SEQUENCE {

[0] IMPLICIT AtttibuteSetld,
[1] IMPLICFTSEQUENCE OF Attribute TypeDetails }

attributeSet
attributesByType

Attriute TypeDetails ::= SEQUENCE«{

[O] IMPLICIT INTEGER,

[1]NMPLICIT OmittedAttributelnterpretation OPTIONAL,

[2]' IMPLICIT SEQUENCE OF AttributeValue OPTIONAL }
- If no attributeValues are supplied, all values of this type are fully

attributeType
defaultlifOmitted
attributeValues

-- supported, and the descriptions in AttributeSetinfo are adequate.

OmittedAttributelnterpretation ::= SEQUENCE {

[0] StringOrNumeric OPTIONAL,
-- A default value is listed if that’s how the server works
[1] IMPLICIT HumanString OPTIONAL }

defaultvValue

defaultDescription

-- The human-readable description should generally be provided.

I laonal far hathh Aofo il alamaanto +a Iha patccinay vabuoly
IS TC T O DUt Ot TG CTC T T T S tO~ 0T T S STy, v i o

©1SO

escribes

mes
ases
hd the

-- means that the target will allow the attribute type to be
-- omitted, but isn’t saying what it will do.

AttributeValue ::= SEQUENCE {

value [0] StringOrNumeric,

description [1] IMPLICIT HumanString OPTIONAL,

subAttributes [2] IMPLICIT SEQUENCE OF StringOrNumeric OPTIONAL,
superAttributes [3] IMPLICIT SEQUENCE OF StringOrNumeric OPTIONAL,
partialSupport [4] IMPLICIT NULL OPTIONAL }

-- partialSupport indicates that an attributeValue is accepted, but may not be processed in the
-- “expected” way. One important reason for this is composite databases: in this case partialSupport
-- may indicate that only some of the subDbs support the attribute, and others ignore it.
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TermListDetails ::= SEQUENCE({ -- one for each termList in TermListinfo

commoninfo [0] IMPLICIT Commoninfo OPTIONAL,
— Key elements follow:
termListName [1] IMPLICIT InternationalString,
— Non-key elements (all non-brief) follow:
description [2] IMPLICIT HumanString OPTIONAL,
attributes [3] IMPLICIT AttributeCombinations OPTIONAL,
— Pattern for attributes that hit this list. Mandatory in full record
scaninfo [4] IMPLICIT SEQUENCE {
maxStepSize [O] IMPLICIT INTEGER OPTIONAL,
collatingSequence [1] IMPLICIT HumanString OPTIONAL,
increasing [2]1 IMPLICIT BOOLEAN OPTIONAL} OPTIONAL
-- Occurs only if list is scannable. If list is scannable and if scaninfo is omitted,
-- target doesn’t consider these important.
estNumbgrTerms [5] IMPLICIT INTEGER OPTIONAL,
sampleTe[ms [6] IMPLICIT SEQUENCE OF Term OPTIONAL}
ElementSe(Details ::= SEQUENCE {
-- HlementSetDetails describes the way that database records are mapped to record elements. This

-1
- g
-

- d

commonlr]
databaseN
elementSe
recordSyn

happing may be different for each combination of database name and element set, The database reco
escription is a schema, which may be private to the target. The schema’s abstraet record structure

nd tag sets provide the vocabulary for discussing record content; their presence in the Explain
atabase does not imply support for complex retrieval specification.

fo [0] IMPLICIT Commoninfo OPTIONAL,
Key elements follow:

lame [1] IMPLICIT DatabaseName,

tName [2] IMPLICIT ElementSetName,

tax [3] IMPLICIT OBJECT IDENTIFIER,

Non-key Brief elements follow:

schema [4] IMPLICIT OBJECT IDENTIFIER;
— Non-brief elements follow:
description [5] IMPLICIT HumanString OPTONAL,
detailsPerElement [6] IMPLICIT SEQUENCEOF PerElementDetails OPTIONAL -- mandatory in full record
}
RetrievalRgcordDetails ::= SEQUENCE {
commonlrjfo [0] IMPLICIT Commoninfo OPTIONAL,
—t Key elements follow:
databaseNlame [1] IMPLICIT DatabaseName,
schema [2] IMPLEICIT OBJECT IDENTIFIER,
recordSyntax [3] _(MPLICIT OBJECT IDENTIFIER,
— Non-brief elements follow:
descriptiofn [41. " IMPLICIT HumanString OPTIONAL,
detailsPerglement [5] IMPLICIT SEQUENCE OF PerElementDetails OPTIONAL
-- mandatory in full record
}
-- PerElementBetails-is referenced-in RetrievalRecordDetails and ElementSetDetails

PerElementDetails ::= SEQUENCE {

name [0] IMPLICIT InternationalString OPTIONAL,
— If the name is omitted, the record syntax’s name for this element
-- is appropriate.
recordTag [1] IMPLICIT RecordTag OPTIONAL,
— The record tag may be omitted if tags are inappropriate for the record
-- syntax, or if the origin can be expected to know it for some other reason.
schemaTags [2] IMPLICIT SEQUENCE OF Path OPTIONAL,
— The information from the listed schema elements is combined
-- in some way to produce the data sent in the listed record tag. The
-- ‘contents’ element below may describe the logic used.
maxSize [3] IMPLICIT INTEGER OPTIONAL,
minSize [4] IMPLICIT INTEGER OPTIONAL,
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avgSize [5] IMPLICIT INTEGER OPTIONAL,
fixedSize [6] IMPLICIT INTEGER OPTIONAL,
repeatable [8] IMPLICIT BOOLEAN,
required [9] IMPLICIT BOOLEAN,
— ‘required’ really means that target will always supply the element.
description [12] IMPLICIT HumanString OPTIONAL,
contents [13] IMPLICIT HumansString OPTIONAL,
billinglnfo [14] IMPLICIT HumanString OPTIONAL,

restrictions

[15] IMPLICIT HumanString OPTIONAL,

alternateNames [16] IMPLICIT SEQUENCE OF InternationalString OPTIONAL,
genericNames [17] IMPLICIT SEQUENCE OF InternationalString OPTIONAL,
searchAccess [18] IMPLICIT AttributeCombinations OPTIONAL }

-- RedordTag referenced in PerElementDetails above

SortDetails ::5

commonlinfo

— Ke

databaseNal

— No|

— No
sortkeys

SortK
dd
el
at|

sg

Cq

Processingin
commonlnf

RecordTag ::= SEQUENCE {

qualifier  [0] StringOrNumeric OPTIONAL,
— E.g., tag set for GRS-1
tagValue [1] StringOrNumeric}
SEQUENCE {

[0] IMPLICIT Commoninfo OPTIONAL,
elements follow:
he [1] IMPLICIT DatabaseName,
non-key brief elements
h-brief elements follow:
[2] IMPLICIT SEQUENCE OF SortKeyDetails OPTIONAL
-- mandatory in full record

}
byDetails ::= SEQUENCE {
scription [0] IMPLICIT HumansString OPTIONAL,
bmentSpecifications  [1] IMPLICIT SEQUENCE OE._Specification OPTIONAL,

— each specification is a way of specifying this same sort key
ributeSpecifications [2] IMPLICIT AttributeCombinations OPTIONAL,
— each combination is-a way of specifying this same sort key

rtType [3] CHOICE {
character [0] IMPLICIT NULL,
numeric [1] IMPLICIT NULL,
structured [2] IMPLICIT HumansString} OPTIONAL,
seSensitivity [4] IMPLICIT INTEGER {
always (0), -- always case-sensitive
never (1), -- never case-sensitive
default-yes (2), -- case-sensitivity is as specified on request, and if 11
-- specified, case-sensitive.
default-no (3)} -- case-sensitivity is as specified on request, and if r]

-- specified not case-sensitive.
OPTIONAL}

formation ::= SEQUENCE({

D [0] IMPLICIT Commoninfo OPTIONAL,

databaseName

processingContext

name

96

€y elements Tollow:
[1] IMPLICIT DatabaseName,

[2] IMPLICIT INTEGER {

access (0), --e.g., choosing databases

search (1), --e.g., “search strategies” or search forms
retrieval (2), --e.g.,recommended element combinations
record-presentation (3), -- display of retrieved records
record-handling (4) -- handling (e.g., saving) of retrieved records

}1
[3] IMPLICIT InternationalString,
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oid [4] IMPLICIT OBJECT IDENTIFIER,
— No non-key brief elements
— Non-brief elements follow:

description [5] IMPLICIT HumanString OPTIONAL,
-- use element set name ‘description’ to retrieve all except instructions.
instructions [6] IMPLICIT EXTERNAL OPTIONAL -- mandatory in full record
}

VariantSetinfo ::= SEQUENCE {
-- A record inthis category describhes a variant set definition i e classes types_and values for a specific
-- variant sdt definition supported by the target. Support by the target of a particular variant set definition
-- does not [mply that the definition is supported for any specific database or element.
commoninfo  [0] IMPLICIT Commoninfo OPTIONAL,
— Key elements follow:
variantSet [1] IMPLICIT OBJECT IDENTIFIER,
— Non-key brief elements follow:

name [2] IMPLICIT InternationalString,
— Non-brief elements follow:
variants [3] IMPLICIT SEQUENCE OF VariantClass OPTIONAL

— mandatory in full record

}

— Bubsidiary structures for VariantSetinfo
VariantClass ::= SEQUENCE {

name [0] IMPLICIT InternationalString OPTIGNAL,

description [1] IMPLICIT HumansString OPTIONAL,

variantClass [2] IMPLICIT INTEGER,

variantTypes [3] IMPLICIT SEQUENCE OFVariantType}
VariantType ::= SEQUENCE {

name [0] IMPLICIT InternationalString OPTIONAL,

description [1] IMPLICIT HumanString OPTIONAL,

variantType [2] IMPLICIT INTEGER,

variantValue [3] IMPLICIT VariantValue OPTIONAL}
VariantValue ::= SEQUENCE {

dataType [0] PrimitiveDataType,

values [1] ValueSet OPTIONAL }

ValueSet ::= CHOICE {
range [OMMPLICIT ValueRange,
enumerated [1] IMPLICIT SEQUENCE OF ValueDescription }
ValueRange ::= SEQUENCE {
— At.ldst one the following must be supplied, both may be supplied.

lower. [0] ValueDescription OPTIONAL,

upper [1] ValueDescription OPTIONAL }
VfalueDescription ::= CHOICE{
| “integer— INTEGER.

string InternationalString,

octets OCTET STRING,

oid OBJECT IDENTIFIER,

unit [1] IMPLICIT Unit,

valueAndUnit [2] IMPLICIT IntUnit
— oid and unit can’'t be used in a ValueRange

}

Unitinfo ::= SEQUENCE {
commoninfo [0] IMPLICIT Commonlinfo OPTIONAL,
— Key elements follow:
unitSystem [1] IMPLICIT InternationalString,
— No non-key brief elements
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— Non-brief elements follow:

description
units

[2] IMPLICIT HumansString OPTIONAL,
[3] IMPLICIT SEQUENCE OF UnitType OPTIONAL
— mandatory in full record

}

— Subsidiary structures for Unitinfo
UnitType ::= SEQUENCE {

name [0] IMPLICIT InternationalString OPTIONAL,
description [1] IMPLICIT HumanString OPTIONAL,
unitType [2] StringOrNumeric,
units [3] IMPLICIT SEQUENCE OF Units}
Unlits ::= SEQUENCE {
name [0] IMPLICIT InternationalString OPTIONAL,
description [1] IMPLICIT HumanString OPTIONAL,
unit [2] StringOrNumeric}
CategorylList :]= SEQUENCE {
commoninfo| [0] IMPLICIT Commoninfo OPTIONAL,
— Only one record expected per Explain database. All elements appear in brief presentation.
categories [1] IMPLICIT SEQUENCE OF Categorylinfo }
Categorylnfo ::= SEQUENCE {

C4

dd
ag

Commonlnfo :
dateAdded
dateChangeq
expiry
humanString

-- follg
otherInfo

HumansString

IconObject ::=
-- Not
-- inte
bodyT

itegory [1] IMPLICIT InternationalString,
ofiginalCategory  [2] IMPLICIT InternationalString OPTIONAL,

scription [3] IMPLICIT HumanString OPTIONAL,
n1lModule [4] IMPLICIT InternationalString OPTIONAL}

- - - - Subsidiary definitions

= SEQUENCE {
[0] IMPLICIT GeneralizedTime OPTIGNAL,
[1] IMPLICIT GeneralizedTime ORTIONAL,
[2] IMPLICIT GeneralizedTime OPTIONAL,
Language [3] IMPLICIT LanguageCode OPTIONAL,

wing not to occur for brief:

Otherinformation OPTIONAL}

= SEQUENCE OF SEQUENCE){

language [0] IMPLICIT) LanguageCode OPTIONAL,
text [1] IMPLICIT InternationalString}

SEQUENCE OF SEQUENCE({

e that the “SEQUENCE OF” is to allow alternative representations of the same icon; it is not
hded to allow.multiple icons.
ype [1] CGHOICE{

ianaType [1] IMPLICIT InternationalString,
z3950type [2] IMPLICIT InternationalString,
otherType [3] IMPLICIT InternationalString},

conteht [2HMPLICIT QCTET STRING)}

LanguageCode ::= InternationalString — from ANSI/NISO Z39.53-1994

Contactinfo ::= SEQUENCE {

name
description
address
email
phone

[0] IMPLICIT InternationalString OPTIONAL,
[1] IMPLICIT HumansString OPTIONAL,
[2] IMPLICIT HumansString OPTIONAL,
[3] IMPLICIT InternationalString OPTIONAL,
[4] IMPLICIT InternationalString OPTIONAL}

NetworkAddress ::= CHOICE {

internetAddress

98
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hostAddress  [0] IMPLICIT InternationalString,
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port [1] IMPLICIT INTEGERY},
osiPresentationAddress [1] IMPLICIT SEQUENCE {
pSel [0] IMPLICIT InternationalString,
sSel [1] IMPLICIT InternationalString OPTIONAL,
tSel [2] IMPLICIT InternationalString OPTIONAL,
nSap [3] IMPLICIT InternationalString},
other [2] IMPLICIT SEQUENCE {
type [0] IMPLICIT InternationalString,
address [1] IMPLICIT InternationalString}}

Accesslinfo ::= SEQUENCE {

-- Accesslnfo contains the fundamental information about what facilities are required to use this target
-- or server. For example, if an origin can handle none of the record syntaxes a database can provide,
-- it might choose not to access the database

ISO 23950:1998(E)

queryTypgsSupported [0] IMPLICIT SEQUENCE OF QueryTypeDetails OPTIONAL,
diagnosticsSets [1] IMPLICIT SEQUENCE OF OBJECT IDENTIFIER OPTIONAL,
attributeSetlds [2] IMPLICIT SEQUENCE OF AttributeSetld OPTIONAL,
schemas [3] IMPLICIT SEQUENCE OF OBJECT IDENTIFIER OPTIONAL,
recordSyntaxes [4] IMPLICIT SEQUENCE OF OBJECT IDENTIFIER OPTIONAL,
resourcedhallenges [5] IMPLICIT SEQUENCE OF OBJECT IDENTIFIER OPTIONAL,
restrictedAccess [6] IMPLICIT AccessRestrictions OPTIONAL,

costinfo [8] IMPLICIT Costs OPTIONAL,

variantSets [9] IMPLICIT SEQUENCE OF OBJECT IDENTIFIER\OPTIONAL,
elementS¢tNames [10] IMPLICIT SEQUENCE OF ElementSetName OPTIONAL,
unitSystems [11]  IMPLICIT SEQUENCE OF InternationalString}

-- begin auxiliary definitions for Accessinfo
-- Begin Query Details
QueryTypepPetails ::= CHOICE {

private [0] IMPLICIT PrivateCapabilities,
rpn [1] IMPLICIT RpnCapabilities,
is08777 [2] IMPLICIT Is08777Capabilities,
z39-58 [100] IMPLICIT HumansString,

erpn [101] IMPLICIT RpnCapabilities,

rankedLis [102] IMPLICIT HumanString}

PrivateCappbilities ::= SEQUENCE {
operators [0] IMPLICIT SEQUENCE OF-SEQUENCE {
operator [O]\WPLICIT InternationalString,
description [1] IMPLICIT HumanString OPTIONAL } OPTIONAL,

searchKeys [1] IMPLICIT SEQUENCE OF SearchKey OPTIONAL, --field names that can be searched

description [2] IMPLICIT SEQUENCE OF HumanString OPTIONAL }

RpnCapabilities ::= SEQUENCE~{
operators [0] IMPLICIT SEQUENCE OF INTEGER OPTIONAL,

resultSetAsOperandSupported [1] IMPLICIT BOOLEAN,
restrictionPperandSupported [2] IMPLICIT BOOLEAN,
proximity [3] IMPLICIT ProximitySupport OPTIONAL}

— Omitted means all operators are supported.

Iso8777Capabilities ::= SEQUENCE {
searchKeys [0] IMPLICIT SEQUENCE OF SearchKey, --field names that may be searched
restrictions [1] IMPLICIT HumanString OPTIONAL
— Omitted means supported, not specifying units.

}
ProximitySupport ::= SEQUENCE {
anySupport [0] IMPLICIT BOOLEAN,

-- ‘false’ means no proximity support, in which case unitsSupported not supplied.

unitsSupported [1] IMPLICIT SEQUENCE OF CHOICE{
known [1] IMPLICIT INTEGER, -- values from KnownProximityUnit
private [2] IMPLICIT SEQUENCE{
unit [0] IMPLICIT INTEGER,
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SearchKey ::=
searchKey
description

description [1] HumanString OPTIONAL}} OPTIONAL}
SEQUENCE {
[0] IMPLICIT InternationalString,

[1] IMPLICIT HumanString OPTIONAL }

-- End Query details

AccessRestrictions ::= SEQUENCE OF SEQUENCE {

accessType [0] INTEGER {

any (0),

search 2),

present 2),

specific-elements 3),

extended-services (4)

by-database 5)},
accessText [1] IMPLICIT HumanString OPTIONAL,
accessChallgnges [2] IMPLICIT SEQUENCE OF OBJECT IDENTIFIER OPTIONAL}

Costs ::= SEQUENCE {

connectCharpe [0] IMPLICIT Charge OPTIONAL, — Per-connection charge
connectTime) [1] IMPLICIT Charge OPTIONAL, — Time-based charge
displayCharde [2] IMPLICIT Charge OPTIONAL, — Per-record charge
searchCharge [3] IMPLICIT Charge OPTIONAL, — Per-search charge
subscriptChgrge  [4] IMPLICIT Charge OPTIONAL, -- Subscription charges
otherCharge$ [5] IMPLICIT SEQUENCE OF SEQUENCE{ — Other charges

forwhat [1] IMPLICIT HumansString,
charge [2] IMPLICIT Charge} OPTIONAL}

Charge ::= SEQUENCE{

-- End Auxilian
DatabaselList
AttributeComi
defaultAttribd
legalCombin

AttributeComi

cost [1] IMPLICIT IntUnit,
perWhat  [2] IMPLICIT Unit OPTIONAL,
— e.g., “second,” “minute,” “line,” “record.”..
text [3] IMPLICIT HumansString OPTIONAL}
y definitions for Accessinfo

” o

= SEQUENCE OF DatabaseName

inations ::= SEQUENCE {

teSet [0] IMPLICIT AttributeSetid,
-- Default for the combinations. Also probably a good choice for the default
-- in searches) but that isn’t required.

htions [1] IMPLICIT SEQUENCE OF AttributeCombination }

ination ::= SEQUENEE OF AttributeOccurrence
=— An AttributeCombination is a pattern for legal combination of attributes

AttributeOccutrence ::= SEQUENCE {

attributeS
attributeT

— An-AttributeOccurrence lists the legal values for a specific attribute type in a combination.

mustBeSupplied
attributeValues

END
REC.2

The Simple Unstructured Text Record Syntax (SUTRS) is intended to be used as a record syntax in a Search or Present respon
to present textual data so that the origin may display them with little or no analysis and manipulation.

A SUTRS record is unstructured; the text of a SUTRS record might represent individual elements, but the elements are no
explicitly identified by the syntax. The convention prescribed by the SUTRS definition is to use a delimiter within the text to

100

2 [0] IMPLICIT AttributeSetld OPTIONAL,
pe [1] IMPLICIT INTEGER,
[')] IMPLICIT NULL OPTIONAL .
CHOICE {
any-or-none  [3] IMPLICIT NULL, — All supported values are OK

specific [4] IMPLICIT SEQUENCE OF StringOrNumeric}}

— Only these values allowed

Simple Unstructured Text Record Syntax
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indicate the end of a line of text. The prescribed line terminator is ASCII LF (X’0A"), thus a SUTRS record consists simply of
string of textual data.

This definition recommends that the maximum line length be 72 characters unless an alternative maximum is request
for example via a variantRequest. This is not an absolute maximum, but it is recommended that targets make a besiteffort to
lines to this length.

RecordSyntax-SUTRS

{Z39-50-recordSyntax SUTRS (101)} DEFINITIONS ::=

BEGIN

IMPORTS InternationalString FROM Z39-50-APDU-1995;
SutrsRecord ::= InternationalString

-- Line terminatar is ASCII | E (X’0A")

-- Recomnjended maximum line length is 72 characters.

END

RE(Q.3 OPAC Record Syntax

RecordSyntax-opac
{Z39-50-rgcordSyntax opac (102)} DEFINITIONS ::=
BEGIN
IMPORTS] InternationalString FROM Z39-50-APDU-1995;
OPACRedord ::= SEQUENCE {

biljliographicRecord [1] IMPLICIT EXTERNAL OPTIONAL,

holdingsData [2] IMPLICIT SEQUENCE OF HeldingsRecord OPTIONAL}
HoldingsRecord ::= CHOICE {

mgrcHoldingsRecord [1] IMPLICIT EXTERNAL;

holdingsAndCirc [2] IMPLICIT HoldingsAndCircData}
HoldingsAndCircData ::= SEQUENCE {
— the follgwing elements are required to display holdings in conformance with NISO standards.

tygeOfRecord [1] IMPLICIT InternationalString OPTIONAL, — LDR 06
engodingLevel [2] IMPLICIT-InternationalString OPTIONAL, — LDR 017
format [3] IMPLICIInternationalString OPTIONAL, — 007 00-01
redeiptAcqStatus [4] IMPLICIT InternationalString OPTIONAL, — 008 06
geperalRetention [5] IMPLICIT InternationalString OPTIONAL, — 008 12
completeness [6] IMPLICIT InternationalString OPTIONAL, — 008 16
dateOfReport [7] IMPLICIT InternationalString OPTIONAL, — 008 26-31
nugCode [8] IMPLICIT InternationalString OPTIONAL, — 852 $a
logalLocation [9] IMPLICIT InternationalString OPTIONAL, — 852 $b
shelvingLocation [10] IMPLICIT InternationalString OPTIONAL, — 852 $c
callNumber [11] IMPLICIT InternationalString OPTIONAL, — 852 $h and $i
shelvingData [12] IMPLICIT InternationalString OPTIONAL, — 852 $j thru $m
copyNumber [13] IMPLICIT InternationalString OPTIONAL, — 852 $t
publicNote [14] IMPLICIT InternationalString OPTIONAL, — 852 $z
regreductionNote [15] IMPLICIT InternationalString OPTIONAL, — 843
termsdseRepro————[16]1—IMRLICH InternationalSting-ORTHONAL—845
enumAndChron [17] IMPLICIT InternationalString OPTIONAL, — all 85x, 86x
volumes [18] IMPLICIT SEQUENCE OF Volume OPTIONAL,

— repeats for each volume held
circulationData [19] IMPLICIT SEQUENCE OF CircRecord OPTIONAL

— repeats for each circulating item.

}
Volume ::= SEQUENCE {
enumeration [1] IMPLICIT InternationalString OPTIONAL,
chronology [2] IMPLICIT InternationalString OPTIONAL,
enumAndChron [3] IMPLICIT InternationalString OPTIONAL }
CircRecord ::= SEQUENCE {

availableNow [1] IMPLICIT BOOLEAN,
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availablityDate [2] IMPLICIT InternationalString OPTIONAL,
availableThru [3] IMPLICIT InternationalString OPTIONAL,
restrictions [4] IMPLICIT InternationalString OPTIONAL,
itemld [5] IMPLICIT InternationalString OPTIONAL,
renewable [6] IMPLICIT BOOLEAN,
onHold [7] IMPLICIT BOOLEAN,
enumAndChron [8] IMPLICIT InternationalString OPTIONAL,
midspine [9] IMPLICIT InternationalString OPTIONAL,
temporaryLocation [10] IMPLICIT InternationalString OPTIONAL}
END
REC.4 Summary Record Syntax
RecordSyptax-summary
{Z39-5Q@-recordSyntax summary (103)} DEFINITIONS ::=
BEGIN

IMPORJTS Otherlnformation, |
BriefBily ::= SEQUENCE {

title

[1]

nternationalString FROM Z39-50-APDU-1995;

IMPLICIT InternationalString,

authgr [2] IMPLICIT InternationalString OPTIONAL,
callNumber [3] IMPLICIT InternationalString OPTIONAL,
recorfiType [4] IMPLICIT InternationalString OPTIONAL,
bibliographicLevel [5] IMPLICIT InternationalString OPTIONAL,
formdt [6] IMPLICIT SEQUENCE OF FormatSpec OPTIONAL,
publi¢ationPlace [71 IMPLICIT InternationalString ORTIONAL,
publi¢ationDate [8] IMPLICIT InternationalString, OPTIONAL,
targefSystemKey [9] IMPLICIT International String OPTIONAL,
satisfyingElement [10] IMPLICIT InternationalString OPTIONAL,
rank [11] IMPLICIT INTEGER.@PTIONAL,
docummentid [12] IMPLICIT InternationalString OPTIONAL,
abstract [13] IMPLICIT InternationalString OPTIONAL,
other|nfo Otherinfermation OPTIONAL}
Formatpbpec ::= SEQUENCE {
type [1] IMPLIGIT InternationalString,
size [2] IMRLICIT INTEGER OPTIONAL,
bestHosn [3] IMPLICIT INTEGER OPTIONAL}
END
REC.5|Generic Record Syntax 1
RecordSyntax-genéric -- For detailed semantics, see Annex 14, RET.
{Z39-50-recoydSyntax GRS-1 (105)} DEFINITIONS ::=
BEGIN
EXPORTS Variant;

IMPORTS IntUnit, Unit, InternationalString, StringOrNumeric, Term FROM Z39-50-APDU-1995;

GenericRecord ::= SEQUENCE OF TaggedElement
TaggedElement ::= SEQUENCE {

tagType [1] IMPLICIT INTEGER OPTIONAL,
-- If omitted, default should be supplied dynamically by tagSet-M;
-- otherwise it should be statically specified by the schema.
tagValue [2] StringOrNumeric,
tagOccurrence [3] IMPLICIT INTEGER OPTIONAL,

102
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-- default; if omitted, target not telling or it is irrelevant.
content [4] ElementData,
metaData [5] IMPLICIT ElementMetaData OPTIONAL,
appliedVariant  [6] IMPLICIT Variant OPTIONAL}

ElementData ::= CHOICE{

octets OCTET STRING,
numeric INTEGER,

date GeneralizedTime,
ext EXTERNAL,

string InternationalString,
trueQrFEalse BOOI EAN

oi OBJECT IDENTIFIER,

intUnit [1] IMPLICIT IntUnit,

elgmentNotThere [2] IMPLICIT NULL, -- element requested but not there
elgmentEmpty [3] IMPLICIT NULL, -- element there, but empty
nopataRequested [4] IMPLICIT NULL, -- variant request said ‘no data’

diggnostic [5] IMPLICIT EXTERNAL,

subtree [6] SEQUENCE OF TaggedElement -- recursive, for(hested tags

ElementMgtaData ::= SEQUENCE{

sefiesOrder [1] IMPLICIT Order OPTIONAL, -- onlyfor a non-leaf node
usageRight [2] IMPLICIT Usage OPTIONAL,

hit [3] IMPLICIT SEQUENCE OF HitVector OPTIONAL,
displayName [4] IMPLICIT InternationalString*OPTIONAL,

-- name for element that'origin can use for display
supportedVariants [5] IMPLICIT SEQUENCE OF Variant OPTIONAL,
megssage [6] IMPLICIT InternationalString OPTIONAL,
elegmentDescriptor [7 IMPLICIT OCTET STRING OPTIONAL,

sufrogateFor

su

oth

Order ::= §

ord

rogateElement [9] IMPIACIT TagPath OPTIONAL,

er

TagPath ::= SEQUENCE OF SEQUENCE({

SEQUENCE({

cending

er

}

[8] IMPLICIT TagPath OPTIONAL,
-- the retrieved element is a surrogate for the element given by this

-- the element given by this path is a surrogate for the retrieved elé
[99] [IMPLICIT EXTERNAL OPTIONAL}

tagType [1] IMPLICIT INTEGER OPTIONAL,
tagValue [2] StringOrNumeric,
tagOecurrence  [3] IMPLICIT INTEGER OPTIONAL}

[1] IMPLICIT BOOLEAN,
-- “true” means monotonically increasing (i.e., non-decreasing);
-- “false” means monotonically decreasing (i.e., non-increasing).
[2] IMPLICIT INTEGER

-- Same as defined hy ‘nlnmnntﬁrdnring' in mng‘_l\/I' thmlgh this. may he

-- overridden by schema.

}
Usage ::= SEQUENCE {

type [1] IMPLICIT INTEGER{
redistributable (1), — Element is freely redistributable.
restricted (2), — Restriction contains statement.
licensePointer (3) -- Restriction contains license pointer.
}l

restriction [2] IMPLICIT InternationalString OPTIONAL}

HitVector ::= SEQUENCE({

path

ment
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-- Each hit vector points to a fragment within the element, via location and/or token.

satisfier Term OPTIONAL, -- sourceword, etc.
offsetintoElement [1] IMPLICIT IntUnit OPTIONAL,

length [2] IMPLICIT IntUnit OPTIONAL,

hitRank [3] IMPLICIT INTEGER OPTIONAL,
targetToken [4] IMPLICIT OCTET STRING OPTIONAL

-- Origin may use token subsequently within a variantRequest (in
-- an elementRequest) to retrieve (or to refer to) the fragment.

}

Variant ::= SEQUENCE{
globalVariantSetld A1 IMPLICIT ORJECT IDENTIFIER OPTIONAL

-- Applies to the triples below, when variantSetld omitted. If

-- the tagSet-M element defaultVariantSetld.
triples [2] IMPLICIT SEQUENCE OF SEQUENCE{

-- If omitted, globalVariantSetld (above)
-- applies, unless that too is omitted;)in
-- which case, default is used.

class [1] IMPLICIT INTEGER,
type [2] IMPLICIT INTEGER,
value [3] CHOICE{

INTEGER,

InternationalString,
OCTET STRING,
OBJECTIDENTIFIER,

BOQLEAN,
NULL,
-- Following need:context tags:
unit [1] IMPLICIT Unit,

valueAndUnit [2] IMPLICIT IntUnit}}}
END

REC.6|Record Syntax For Extended Services Task Package

RecordSyptax-ESTaskPackage

{Z39-50-rgcordSyntax ESTaskPackage (106)} DEFINITIONS ::=
BEGIN
IMPORTS Pé¢rmissions, InternationalString, IntUnit, DiagRec FROM Z39-50-APDU-1995;

-- globalVariantSetld omitted, default applies. Default may be providedby

variantSetld [0] IMPLICIT OBJECT IDENTIFIER OPTIONAL,

TaskPackage ::= SEQUENCE({

packageType [1] IMPLICIT OBJECT IDENTIFIER,

-- oid of specific ES definition
packageName [2] IMPLICIT InternationalString OPTIONAL,
userld [3] IMPLICIT InternationalString OPTIONAL,
retentionTime [4] IMPLICIT IntUnit OPTIONAL,
permissions [5] IMPLICIT Permissions OPTIONAL,
description [6] IMPLICIT InternationalString OPTIONAL,
targetReference [7] IMPLICIT OCTET STRING OPTIONAL,
creationDateTime [8] IMPLICIT GeneralizedTime OPTIONAL,
taskStatus [9] IMPLICIT INTEGER{

pending (0),
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active Q),
complete (2),
aborted 31,

packageDiagnostics [10] IMPLICIT SEQUENCE OF DiagRec OPTIONAL,
taskSpecificParameters [11] IMPLICIT EXTERNAL

-- Use oid for specific ES definition

-- (same oid as packageType above)

-- and select [2] “taskPackage.”

END

ISO 23950:1998(E)
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This standard defines and registers the resource report formats resource-1 and resource-2. The following object identifier ar

assigned:

Annex 6
(Normative)
RSC: Resource Report Formats

resource-1 {Z39-50-resourceReport 1}(See RSC.1)
resource-2 {Z39-50-resourceReport 2{See RSC.2)

RSC.1 Resource Report Format Resource-1

ResourceReﬂ)ort-Format—Resource—l

{Z39-50-reso
BEGIN

urceReport resource-1 (1)} DEFINITIONS :

IMPORTS InfernationalString FROM Z39-50-APDU-1995;

ResourceReport ::= SEQUENCE{

estimates
message
Estimate ::=
type

value
currency-cod

EstimateTypd
currentSearc
finalSearchR
currentPrese

finalPresentR

$]

hRecords
pcords
htRecords

ecords

[1] IMPLICIT SEQUENCE OF Estimate,
[2] IMPLICIT InternationalString}

SEQUENCE{
[1] IMPLICIT EstimateType,
[2] IMPLICIT INTEGER, -- the actual estimate
[3] IMPLICIT INTEGER OPTIONAL
-- code for representation of currencies defined jn 1SO 4217-1990.
-- Applicable only to monetary estimates.

}

b = INTEGER{

(1), -- estimated no. records in cutrent (incomplete) result set for search
(2),-- estimated no. records that will be in result set if search completes
(3),-- estimated number ofrecords in current (incomplete) set of

-- records to be returned-on Present
(4),-- estimated number of records that will be in the set of records

-- to be returned.y Present if Present completes

currentOpTinpeProcessing (5), -- processing time (in .001 CPU seconds) used by operation so far

finalOpTimeH

currentAssoc

rocessing

Time

currentOperdtionCost

finalOperatio
currentAssoc
finalOpTimeH
percentComy
currentSearc

nCost

Cost

lapsed

lete
NASssecCost

currentPrese

(6), -- estimated total processing time (in .001 CPU seconds) that will
-2 be used by this operation if it completes

(7),-- estimated processing time used by association (in .001 CPU sec.)
(8);=-estimated cost for this operation so far
(9),=¢ estimated cost for this operation if it completes
(10), -- estimated cost for this association so far
(11), -- estimated elapsed time for operation if it completes (in .001 sec.)
(12), -- estimated percent complete

(13), -- estimated search cost for association so far

htAssocCaost (1 A), -- estimated present cost for this association so far

currentConnectAssocCost (15), -- estimated connect time cost for association so far
currentOtherAssocCost

END

}

(16) -- estimated other cost (not included in 13-15) for association so far

RSC.2 Resource Report Format Resource-2

ResourceReport-Format-Resource-2
{Z39-50-resourceReport resource-2 (2)} DEFINITIONS ::=

BEGIN

IMPORTS InternationalString, StringOrNumeric, IntUnit FROM Z39-50-APDU-1995;
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ResourceReport ::= SEQUENCE{
estimates [1] IMPLICIT SEQUENCE OF Estimate OPTIONAL,
message [2] IMPLICIT InternationalString OPTIONAL}

Estimate ::= SEQUENCE{

type [1] StringOrNumeric,
-- Numeric values of 1-16 are the same as used in Resource-1.
value [2] IMPLICIT IntUnit

-- When expressing currency:

-- unitSystem (of Unit) is 'z3950" (case insensitive)
== unitType is ‘is04217-1990Q’ (case insensitive)
-- unit is currency code from 1SO 4217-1990.

END
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Annex 7
(Normative)
ACC: Access Control Formats

This standard defines and registers the access control format definitions below, and assigns the following object identifiers:
prompt-1 {Z39-50-accessControl 1}
des-1 {Z39-50-accessControl 2}
krb-1 {Z39-50-accessControl 3}

Access control formats are defined for use within the parameters securityChallenge and securityChallengeResponse of th
AccessControlRequest and AccessControlResponse APDUs, and idAuthentication of the InitializeRequest APDU.

AccessContrplFormat-prompt-1

{Z239-50-accgssControl prompt-1 (1)} DEFINITIONS ::=
BEGIN
IMPORTS InfernationalString, DiagRec FROM Z39-50-APDU-1995;

PromptObjgct ::= CHOICE{
challenge [1] IMPLICIT Challenge,
response [2] IMPLICIT Response}

Challenge :F SEQUENCE OF SEQUENCE {
promptld [1] Promptld,

-- Target supplies a number (for an enumerated prompt) or string (for a non
-- -enumerated prompt), for each prompt, and the origin returns it in response, for
-- this prompt, so target may correlate the prompt response with the prompt.
defaultRegponse [2] IMPLICIT InternationalString OPTIONAL,
promptinfq [3] CHOICE{

character  [1] IMPLICIT InternationalString,

encrypted [2] IMPLICIT<Encryption} OPTIONAL,
-- Information corresponding-to-an enumerated prompt. For example if 'type’, within
-- Promptld, is 'copyright’;-then promptinfo may contain a copyright statement.
regExpr [4] IMPLICIT InternationalString OPTIONAL,
-- A regular expression that promptResponse should match. See IEEE 1003.2
-- Volume 1, Section 2.8 "Regular Expression Notation." For example if promptid
-- is "Year of publication," regExpr might be "19[89][0-9]|20[0-9][0-9]".
responseRequired [5] IMPLICIT NULL OPTIONAL,

allowedVdlues [6] IMPLICIT SEQUENCE OF InternationalString OPTIONAL,
-- e.g—premptld="Desired color"; allowed = 'red’, 'blue’,'Green'.
shouldSave [ZPIMPLICIT NULL OPTIONAL,

-\ Target recommends that origin save the data that it prompts from the
=* user corresponding to this prompt, because it is likely to be requested again (so
-- origin might not have to prompt the user next time).

dataType [BHMPLICIT INTEGER{
integer (1),
date ),
float (3),
alphaNumeric  (4),
url-urn (5),
boolean (6)} OPTIONAL,

-- Target telling origin type of data it wants. E.g., if "date" is specified,

-- presumably the origin will try to prompt something "date-like" from the user.
diagnostic [9] IMPLICIT EXTERNAL OPTIONAL

-- Intended for repeat requests when there is an error the origin

-- should report to the user from previous attempt.
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Response ::= SEQUENCE OF SEQUENCE {

promptld [1] Promptid,
-- Corresponds to a prompt in the challenge, or may be unprompted, for
-- example "newPassword." If unprompted, should be "enumerated."
-- If this responds to a non-enumerated prompt, then nonEnumeratedPrompt
-- should contain the prompt string from the challenge.
promptResponse [2] CHOICE{
string [1] IMPLICIT InternationalString,
accept [2] IMPLICIT BOOLEAN,
acknowledge [3] IMPLICIT NULL,
diagnostic [4] DiagRec,
encrypted [R]1 IMPLICIT Encryption}}
Promptld|::= CHOICE{
enummeratedPrompt [1] IMPLICIT SEQUENCE{
type [1] IMPLICIT INTEGER({
groupld (0),
userld (1),
password 2),
newPassword  (3),
copyright (4),
-- When type on Challenge is 'copyright', promptinfo has text of
-- copyright message to be displayed verbatim to the user. If
-- promptResponse indicates 'acceptance’, this indicates the user has bg
-- shown, and accepted, the terms of the copyright. This is not intended
-- to be legally binding, but provides a good-faith attempt on
-- the part of the target to inform the user of the copyright.
sessionid 5)},
suggestedString  [2] IMPLICIT InternationalString OPTIONAL},
nonEnumeratedPrompt  [2] IMPLICIT InternationalString}
Encryptign ::= SEQUENCE{
cryptType [1] IMPLICIT OCTET STRING OPTIONAL,
credent|al [2] IMPLICIT OCTET STRING OPTIONAL,
--random number,'SALT, or other factor
data [3] IMPLICIT, OCTET STRING}
END
AccessContrelFormat-des-1
{Z39-50-aceesscontrotFormat—des— -2 -DEHNIHONS ==
BEGIN
DES-RN-Object ::= CHOICE {

challenge [1]
response  [2]

IMPLICIT DRNType,
IMPLICIT DRNType}

DRNType ::= SEQUENCE{

END

userld [1]
salt [2]
randomNumber [3]

IMPLICIT OCTET STRING OPTIONAL,
IMPLICIT OCTET STRING OPTIONAL,
IMPLICIT OCTET STRING}

en
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AccessControlFormat-krb-1
{Z39-50-accessControlFormat krb-1 (3)} DEFINITIONS ::
BEGIN

IMPORTS InternationalString FROM Z39-50-APDU-1995;

KRBObiject ::= CHOICE {
challenge [1] IMPLICIT KRBRequest,
response  [2] IMPLICIT KRBResponse}
KRBRequest ::= SEQUENCE{
service [1]  IMPLICIT InternationalString,
instance [2] IMPLICIT InternationalString OPTIONAL,
realm [3] __IMPLICIT InternationalString OPTIONA] }

-- target requests a ticket for the given service, instance, and realm
KRBResporpse ::= SEQUENCE{
userid [1] IMPLICIT InternationalString OPTIONAL,
ticket [2] IMPLICIT OCTET STRING}
-- origin regponds with a ticket for the requested service
END
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Annex 8
(Normative)
EXT: Extended Services Defined by This Standard

This standard defines and registers the Extended Services listed below, and assigns the following object identifiers:

PersistentResultSet {Z39-50-extendedServices 1}

PersistentQuery {Z39-50-extendedServices 2}

PeriodicQuerySchedule {Z39-50-extendedServices 3}

ItemOrder {Z39-50-extendedServices 4}

DatabaseUpdate {Z39-50-extendedServices 5}

ExportSpecification {Z39-50-extendedServices 6}

Exportlpvocation {Z39-50-extendedServices 7}

EXT.1 provides service descriptions, and EXT.2 provides ASN.1 definitions.

EXTJL Service Definitions
An Extended Service is carried out by an Extended Service (ES) task, which is invokedy an ES ope
described jn 3.2.9.1.

Executipn of the ES Operation results in the creation of a task package, represented by a database re
task packdge contains parameters, some of which are common to all task packages regardless of packa
specific to[the task type. Among the common parameters, some are supplied by the origin as paramet
others are|supplied by the target.

Table A8-1: Parameters Common t@All Extended Services
Common Task Origin Target
Package Rarameter Supplied Supplied
packageType X
packageName x (opt)
userld x (opt)
retentionTime x (opt) X (opt)
permissiorsList x (opt) x (opt)
description X (opt)
targetReference x (opt)
creationDgteTime x (opt)
taskStatus X
packageDlagnostics X (opt)

The spgcific parameters are derived from the ES request parameter Task-specific-parameters. Table
of commop parameters. Their descriptions are included in 3.2.9.1. For parameters listed as both “orig

supplied,”

Wwhet both origin and target supply a value, the target supplied value overrides the origin suppl

ation. The ES Servic

cord in the ES datab:
ge type, and others tl
brs in the ES request

A8-1 provides a sum
in supplied” and “tari
ed value.

EXT.1.1 Persistent Result Set Extended Service
The Persistent Result Set Extended Service allows an origin to request that the target create a persistent result &om a trar
result set belonging to the current Z-association. The Persistent Result Set task has no effect on the transient resdirset; it
available for use by the Z-association. The persistent result set is saved for later use, during the current or a difiecetion-a
It may subsequently be deleted, by deletion of the task package.
Note: the origin may thus cause deletion of the persistent result set by deleting the task package if the origin usée"has “del
permission for that package.
A Present (using the ResultSetName element specification), against the Persistent Result Set Parameter Package retu
Parameter Package that contains a target-supplied transient result set name, which may be used during the same Z-assoc
wherever a result set name may be used (e.g., within a query, or in Present, Sort, or Delete request).
The parameters of the Persistent Result Set Extended Service are those shown in Table A8-1 as well as those in Table A8-Z
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Table A8-2 Specific Parameters for Persistent Result Set

Specific Task Origin Target Task Package
Parameter Supplied Supplied Parameter
originSuppliedResultSet x (if appl)

replaceOrAppend x (if appl)

targetSuppliedResultSet x (if appl) x (if appl)
numberOfRecords X (opt) X (opt)

©1SO

originSuppliedResultSet—The origin supplies the name of a transient result set belonging to the Z-association. If function is
‘create’, the target is to create a persistent result set from this transient result set. If function is ‘modify’ thettarjtiteis

replace an e
to an existing
‘modify’, and

replaceOrAp
“modify-conté
to be append

targetSupplig
then belongg
includes this
the element 4

numberOfRe

EXT.1.2 Persistent Query Extended Service
The Persistent Query Extended Service allows an origin to fequest that the target save a 239.50 Query fo
the same or ri subsequent Z-association.
The parameters of the Persistent Query Extended.Sefvice are those shown in Table A8-1 as well as thos
Table A8-3.Specific Parameters for Persistent Query
Specific Task Origin Target Task Package
Parameter Supplied Supplied Parameter
querySpec X
actualQuery X X
databaseNames X (opt) x (opt)
additionalSegrchinformation x (opt) x (opt)

querySpec a
copied into th

ISTINg PETSISTENt result Set (corresponading 1o the Specitied package name) with this result Set,
persistent result set. This parameter is mandatory when the value of the request paramets
is not included when function is ‘delete’.

bend—This parameter occurs when function is ‘modify’ (and is valid onlyMwhen the
bnts” permission). Its value is ‘replace’ or ‘append’ meaning that the specified result’'set is, resp
ed to, the existing persistent result set.

dResultSet—When the origin retrieves the task package, the target supplies the name of a tran
to the Z-association. The result set is a copy of the persistent result set represented by
parameter only when the task package is retrieved (i.e., not on ai<ES response) and does not
et name on the Present request indicates that the parameter is)not to be included.

cords—The target indicates the total number of records inithe persistent result set.

hd ActualQuery—The origin supplies either the query to be saved or the name of another pe
is package. The target supplies the actualQuery: if the origin has supplied a query, the targe

or agpérgkthis re
r functiomris ‘create’

origin user has

Pctiplalge fore

Sient result set, which
he package. The tar
includertife paramete

" later refegence, duri

e in Table A8-3.

rsistent query to be
[ usesifttiae query;

origin supplie

s(atask package name, the target copies the corresponding query.

databaseNames-The origin optionally supplies a list of databases.

additionalSearchinformation—See 3.2.2.1.12.

EXT.1.3 Peri

odic Query Schedule Extended Service

The Periodic Query Schedule Extended Service allows an origin to request that the target establish a Periodic Queryttechedule. T
origin can also request that the schedule be “activated,” either as part of the initial request to create the schedutepfos as p

subsequent request to modify the schedule. The parameters of the Periodic Query Schedule Extended Service are those showr
Table A8-1 as well as those in Table A8-4.
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Table A8-4: Specific Parameters for Periodic Query Schedule
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Specific Task

Task Origin Target Package
Parameter Supplied Supplied Parameter
activeFlag X X
querySpec X

actualQuery X X
databaseNames x (if appl) x (if appl)
period X X (opt) X
expiration x (opt) X (opt) X (opt)
resultSetPackageName X (apt) X (if appl) x (if appl)
resultSetDjsposition x (if appl) x (if appl)
alertDestirfation x (opt) X (opt)
exportParameters X (opt) x (opt)
lastQueryTime X X
lastResultiNumber X X
numberSinceModify X (opt) X (opt)

whether thie schedule is active.

querySped and ActualQuery—The origin supplies either a query or the name of a Persistent Query H
supplies a| query, or if the specified query package does not include a list of databases, then the daf
required.) The target supplies the actualQuery: if the origin has'supplied a query, the target uses that qu
task packdge name, the target copies the corresponding query.

databaseNames-The origin may supply a list of databases; the list is required if the origin supplies a qu
package name for querySpec, or if the specified query-package does not include a list of databases.

period—The time period between invocations-ofithe query. The target may override the period specifig
may be a humber of days, a frequency (e.g., daily, business daily, weekly, monthly), or ‘continuous’, me
run continjiously (or at the target’s discretian).

expiration+—The origin may optionally/supply a time/date for the target to discontinue execution of this
origin does not supply a value, the)origin is proposing “no expiration.” The target may override the orig
origin supplies a value and the\farget does not support expiration, the target should reject the ES request

resultSetPprckageName<Phe origin may optionally supply the name of an existing Persistent Result Set|
omits this parameter,.the-target is to create a persistent result set, unless the parameter exportParameter

resultSetDjspositier—This parameter takes on the value ‘createNew’, ‘replace’, or ‘append’, indicating re
target is to| create a new result set each time the query is invoked, replace the contents of the existing res

pdiately upon receipt
bst (which naesy contail
p, this pdicatester in

ackage. (If the origir
abaseNames parame

pry; if tbelmsgin s

ery rather than a quel

bd by the origin. Peric
aning the skarch is to

Periodic Query. If the
n suppliedthealue. If

package. If the origir
5 is included.

spectively whether the
ult searyr eppend

results to the=end of the result set._The value ‘createNew’ should be used nnly if the nrigin and target

have an agréement a

naming conventions for the resulting package. If the value of the parameter Period is ‘continuous’ it is recommended that
value of this parameter be ‘append’. The value ‘append’ allows the target to continually extend the result set by appending r

records.

alertDestination—The origin may optionally supply a destination address for Alerts triggered by receipt of new Periodic Quen

results (e.g, fax number, X.400 address, pager number).

exportParameters—The origin may optionally supply the name, or actual contents, of an Export Parameter Package to be us
with this Periodic Query. It is included only if the origin wants newly posted results to be exported; if so, new resuéts beay a

posted to ResultSetName if also specified.

lastQueryTime—The target indicates the last time this Periodic Query was invoked.
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lastResultNumber—The target indicates the number of new records obtained last time query was invoked.

©1SO

numberSinceModify—The target indicates the total number of records obtained via invocation of the Query since the last time
this Periodic Query Package was modified.

EXT 1.4 Item Order Extended Service
The Item Order Extended Service allows an origin to submit an item order request to the target. The parameters of the Item Orde
Extended Service are those shown in Table A8-1 as well as those in Table A8-5.

Table A8-5 Task-Specific Parameters for Item Order

Specific Task
Parameter

requestedliteim

itemRequest
supplementa

contactinformpation

additionalBilli
statusOrErro
auxiliaryStatu

requestedltem—The origin identifies the requested item, either by:

(@ areq
(b) ares
within that
(c) both

itemRequest
(although the
if it does not,

supplemental
supplement t

Origin Target Task Package
Supplied Supplied Parameter
X
x (if appl) x (if appl)
Description X (opt) X (opt)
x (opt) x (opt)
hginfo X (opt) x (opt)
Report X X
5 x (opt) X (opt)

uest whose format is defined externally, and which may’be an Interlibrary Loan Request APDU
ult set item (name of a transient result set belonging.to the current Z-association and an ordi
result); or

-If requesteditem is (@) (an interlibrary(loan request, for example), the target copies it in
target might first modify the request)..lf.-requesteditem is (b), the target may construct a corres
then the requested item will not be lidentified within the task package.

Description—The origin may-~supply additional descriptive information pertaining to the red
D requestedlitem.

) of ISO 10161; or
nal number of an entr

o the task package
pondingegem re

uested item, as a

contactinformation—The origin may,optionally supply a name, phone number, and electronic mail address ¢f a contact-person.

additionalBilli
customer pur

statusOrErro
may be base

hginfo —The aFigin may optionally indicate payment method, credit card information, custo
chase order-namber.

Report==The target supplies a status or error report. The definition of the report is external
0 onthe StatusOrErrorReport APDU of the ILL protocol.

mer reference, and

o this standard, and

auxiliaryStatus—The target may provide an auxiliary status as a supplement to the stafus informafion which might be provided
by the statusOrErrorReport.

EXT 1.5 Database Update Extended Service
The database Update Extended Service allows an origin to request that the target update a database: insert new records, replac

delete existin

g records, or update elements within records.

Note: this service definition does not address concurrency; if multiple users try to update the same record, it mayyltbehat onl
first request served by the target will update the intended data, and the remaining requests may update a record whase content

changed.

The parameters of the databaseUpdate Extended Service are those shown in Table A8-1 as well as those in Table A8-6.
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Table A8-6: Task-Specific Parameters for DatabaseUpdate
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Specific Task Origin Target Task Package
Parameter Supplied Supplied Parameter
action X X
databaseName X X

schema x (opt) x (opt)
suppliedRecords X

recordlds x (opt)

supplementallds x (opt)

correlationinfo X (opt) x (opt)
elementSetName X (opt) X (opt)
updateStajus x (if appl) x (if appl)
globalDiagnostics x (if appl) x (if appl)
taskPackageRecords x (if appl) x (if appl)
recordStatlses x (if appl) x (if appl)

action—THe origin indicates recordinsert, recordReplace, recordDelete, or elementUpdate.

databaseName-The origin indicates the database to which the action pertains.

schema—Tlhe origin indicates the database schema that applies for this update.

Note: The jaction, databaseName, and schema are specified once, and apply, to all of the included record

U7

suppliedR¢cords—The origin supplies one or more records. (Along»with each the origin may alsp supply a recordid,
supplemental identification, and correlation information; see followihg’three parameters.) For recordinsgrt or recordiiReplace,

origin su

lies whole records. For recordReplace or recordbglete, each supplied record (or corresponding suppleme

identification or recordld) must include sufficient information,for the target to identify the database regord. For reegrdDelet
sufficient iglentifying information should be supplied for eachrrecord, but the whole record need not necesgarily be supplied.

For elementUpdate, the elements within a supplied record are to replace the corresponding elements within the database re
and the rgmainder of the database record is unaffe¢ted. Records must be supplied in a manner that| allows the correspor
elements in the database record to be identified (€:@-, via tags defined by the schema). For any element within a sdpjflied reco
there is ng corresponding element within the-database record, if there is more than a single occurrence of the correspon
element, qgr if the element is not sufficiently identified, the update will not be performed for that recorfl. (For elementUpdat

supplemerptalld may be used for identificationof the record, but not for identification of elements.)

recordlds—Corresponding to each supplied record the origin may optionally supply a record Id.

supplemer
identify thg
or may tak

Correlatio
e acof
e acof

tallds—Corresponding;to each supplied record the origin may supply supplemental identificatig
database record{-or to identify the correct version of the database record. This may be a time
e some other form, for example, a previous version of the record.

Info —Carresponding to each supplied record, the origin may include one or both of the follow
relationNote,
relationldentifier.

n to allow the target t
stamp, a bersion nun

ng:

The correlationldentifier may be used to identify the record only within the context of this update task, for correlatsas purpo
only (i.e to correlate a task package record with its corresponding supplied record). It may be used in the task packdge in lie
record id, for a record that might not have an unambiguous record id.

ElementSetName—The origin indicates an element set name indicating which elements of the updated records are to be includ

in the task

package. If omitted, updated records are not to be included in the task package.

updateStatus—This parameter occurs in the task package only when taskStatus is ‘complete’ or ‘aborted’. It is one of th

following:

success - Update performed successfully.
partial - Update failed for one or more records.
failure -

supplied in parameter globalDiagnostics).

Target rejected execution of the task (one or more non-surrogate diagnostics should b
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globalDiagnostics—One or more non-surrogate diagnostics, supplied if updateStatus is Failure.

taskPackageRecords-When taskStatus is ‘complete’: the task package includes a structure for each supplied record. The
structure may include part or all of the updated record (depending on ‘elementSetName’) or a surrogate diagnostic (when

recordStatus,

below, is ‘failure’), as well as correlationinfo and record status (see next parameter).

When taskStatus is ‘pending’ or ‘active’: the task package includes the above for each record for which update action is
complete. For those records for which action is not complete, the structure includes the correlationinfo and status.

recordStatuses—Corresponding to each task package record, the task package includes a record status:

success - The record was updated successfully.
queued - The record is queued for update, or the update is in process (this status may be used in lieu of
inProcess, when the target does not wish to distinguish between these two statuses).
inProcess - The update for this record is in process.
filure - The update for this record failed. A surrogate diagnostic should be supplied in lieu of the
record (within the structure corresponding to the record, “within| the parameter
taskPackageRecords).
EXT 1.6 Exgort Specification Extended Service
The Export $pecification Extended Service allows an origin to request that the target establish an expgrt specification. Once
established, fhe export specification may be subsequently invoked (repeatedly) by an Export Invocation Extended Sedrvices task;
fact, multiple invocations may be running simultaneously.
An Export| Specification includes a delivery destination as well as other<nformation that controls the gelivery of a unit of
information (pne or more result set records). The destination might be a printer or some other device. The delivery mechanisn
could includg fax, electronic malil, file transfer, or a target-supported,print device. The parameters of the| Export Bpecificati

Extended Se

Specific Task Origin Target Task Package
Parameter Supplied Supplied Parameter
composition X X
exportDestingtion X X

composition

exportDestingtion—The origin indicates an address or other destination instruction (e.g., e-mail address

[vice are those shown in Table A8-1 as well as those in Table A8-7.

Table A8-7 Task-Specific Parameters for Export Specification

-This parameter consists of a~tecord syntax, element specification, variants, etc. of the records

to be Exported.

printer address, fax

number).

EXT 1.7 Export Invocatien‘Extended Service

The Export Ihvocation{Extended Service allows an origin to invoke an export specification. The origin may supply an export

specification,|or the fiame of an export specification that has been established by an Export Specification task as @$€ribed in

1.6. The pargmeters of the Export Invocation Extended Service are those shown in Table A8-1 as well as thpse in Table A8-8.
Table A8B-8 Task-Specific Parameters Tor Export Invocation

Specific Task Origin Target Task Package

Parameter Supplied Supplied Parameter

exportSpecification X X

resultSetld X

resultSetRecords X

numberOfCopies X X

estimatedQuantity x (opt) x (opt)

quantitySoFar x (opt) X (opt)

estimatedCost x (opt) x (opt)

costSoFar x (opt) x (opt)
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exportSpecification—The origin supplies the packageName, or actual contents, of an export specification.

resultSetld—The origin supplies the name of a transient result set, from which records are selected for export.

resultSetRecords—The origin indicates which records are to be exported. This parameter may specify that all records in the res
set are to be exported, or it may specify a set of ranges of result set records, in which case the last range may ialtlicate th:
records beginning with a specific record are to be exported.

numberOfCopies—The origin indicates the number of copies requested.

estimatedQuantity and quantitySoFar—The target optionally indicates the number of pages, message packets, etc., estimated i
the information to be exported, and the actual amount exported so far.

estimated(
accrued s¢

EXT.
Each defin
package.
request, it
(the paran
structure d

‘esReq\
in the task
into those
‘esReques

Each d
parameter

If the

parameter package) then that parameter is represented in OriginPartNotToKeep.

If the
Origi
If the
mark
If the]
colur
the (
repre

ESFormat
{Z39-50-e
BEGIN

IMPORTS

Cost and costSoFarThe target optionally supplies an estimate of the cost to export thisCinfo
far.

? ASN.1 Definitions of Extended Services Parameter Package

ition below corresponds to an individual extended service. Each structure_occurs within an
Correspondingly, each is defined as a CHOICE of ‘esRequest’ and ‘taskPackage’. If the stru
pccurs as the parameter taskSpecificParameters. The structure may oceur as a task package
eter taskPackage), or in a record retrieved from an ES database, within the parameter taskSp
efined by the record syntax ESTaskPackage; see Annex 5, REC.6¢

est’ consists of all service parameters supplied by the origin imthe ES request, divided into th
package (‘to keep’) and those that are not (‘not to keep’). ‘taskPackage’ consists of all specifi
that are supplied by the origin (‘originPart’) and those supplied by the target ( ‘targetPart’). N
t') is always the same sub-structure as ‘originPart’ (fronttaskPackage), so that structure is sha
bfinition may define one or more of OriginPartToKeep, OriginPartNotToKeep, and Target
table in the service definition for a specific ES, forleach parameter:

parameter is marked “origin supplied,” butnist marked in the right column (i.e., it does nof

parameter is marked “origin supplied;”yand also marked in the right column, then that paré
nPartToKeep.
parameter is marked “target supplied” (in which case it will always also be marked in the righ
ed “origin supplied” then that-parameter is represented in TargetPart.

parameter is marked “origin-supplied,” and also marked “target supplied” (in which case it will

rigin suggested value-is represented in OriginPartNotToKeep and the target value (whic
sented in TargetRart:

PersistentResultSet
tendedService PersistentResultSet (1)} DEFINITIONS ::=

rmation, and the cost

ES request or as a-
ture occurs within an
either withitean ES re
ecificParanteters with

pse that aieeid be reta

C taskshivadedter
ote that (hakeep’

red, in OrggipPartToK
Part. In EXT.1, in the
occur in the task

imeter is represented

t column), and not als

be marked in the righ

nn), then it is a parameter for which the origin may suggest a value and the target may overrigle that value. In this ¢

N may be the same)

InternationalString FROM Z39-50-APDU-1995;

see LI

Persistent

esRequest

») I aP Ny
COoUNOTL ..= CLI'TUTCLY

[1] IMPLICIT SEQUENCE{
toKeep [1] IMPLICIT NULL,
notToKeep [2] OriginPartNotToKeep OPTIONAL},

taskPackage [2] IMPLICIT SEQUENCE{

originPart
targetPart

[1] IMPLICIT NULL,
[2] TargetPart OPTIONAL}}

OriginPartNotToKeep ::= SEQUENCE{
originSuppliedResultSet [1] IMPLICIT InternationalString OPTIONAL,

-- name of transient result set, supplied on request, mandatory unless function is 'delete’

replaceOrAppend [2] IMPLICIT INTEGER{ -- only if function is "modify"
replace (2),
append (2)} OPTIONAL}
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TargetPart ::= SEQUENCE{
targetSuppliedResultSet [1] IMPLICIT InternationalString OPTIONAL,
-- Name of transient result set, supplied by target, representing the persistent result set to which

numberOfRecords

END

-- package pertains. Meaningful only when package is presented. (i.e. not on ES response).
[2] IMPLICIT INTEGER OPTIONAL}

ESFormat-PersistentQuery
{Z39-50-extendedService PersistentQuery (2)} DEFINITIONS ::=

BEGIN
IMPORTS Q

ery. InternationalString, Otherlnformation FROM 739-50-APDU-1995:

PersistentQu
esRequest

taskPackal

OriginPartTo
dbNames
additionals

OriginPartNo
package
query

TargetPart ::3

END

ESFormat-Pe
{Z39-50-exte
BEGIN

IMPORTS Q
ExportSpecif

PeriodicQuer

ery ::= CHOICE{

[1] IMPLICIT SEQUENCE{
toKeep [1] OriginPartToKeep OPTIONAL,
notToKeep [2] OriginPartNotToKeep},

[2] IMPLICIT SEQUENCE{
originPart  [1] OriginPartToKeep OPTIONAL,
targetPart  [2] TargetPart}}
eep ;= SEQUENCE{

[2] IMPLICIT SEQUENCE OF InternationalString OPTIONAL,
bearchinfo  [3] Otherinformation OPTIONAL}
[ToKeep ::= CHOICE{

[1] IMPLICIT InternationalString,
[2] Query}
E Query

e

riodicQuerySchedule
hdedService PeriodicQuerySchedule (3)} BEFINITIONS ::=

Lery, InternationalString, IntUnit FROMZ39-50-APDU-1995
cation, Destination FROM ESFormat-ExportSpecification;

ySchedule ::= CHOICE{

esRequest [1] IMPLICIT SEQUENCE{
toKeep [1] OriginPartToKeep,
notToKeep [2] OriginPartNotToKeep},
taskPackapge [2] IMPLICHTSEQUENCE{
ofiginPart  [1] OriginPartToKeep,
targetPart  [2] TargetPart}}
OriginPartToKeep $:=SEQUENCE{
activeFlag [1] IMPLICIT BOOLEAN,
databasdNames [RHMPLICIT SEQUENCE QF InternationalString OPTIONAL,
resultSetDisposition [3] IMPLICIT INTEGER{
replace Q),
append ),
createNew (3) -- Only if origin and target have agreement about
-- naming convention for the resulting package,
-- and only if no result set is specified.
} OPTIONAL, -- Mandatory on ‘create’ if result set is specified, in
-- which case it must be 'replace’ or ‘append.
alertDestination [4] Destination OPTIONAL,
exportParameters [5] CHOICE{
packageName [1] IMPLICIT InternationalString,
exportPackage [2] ExportSpecification} OPTIONAL}
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OriginPartNotToKeep ::= SEQUENCE{

querySpec [1] CHOICE{
actualQuery [1] Query,
packageName  [2] IMPLICIT InternationalString} OPTIONAL,
-- mandatory for 'create’
originSuggestedPeriod [2] Period OPTIONAL, -- mandatory for 'create’
expiration [3] IMPLICIT GeneralizedTime OPTIONAL,
resultSetPackage [4] IMPLICIT InternationalString OPTIONAL}
TargetPart ::= SEQUENCE{
actualQuery [1] Query,
targetStatedPeriod [2] Period,
-- Target supplies the period, which may be same as origin proposed.
expiragion [3] IMPLICIT GeneralizedTime OPTIONAL,

result$etPackage

lastQueryTime
lastResultNumber
numbegrSinceModify

Period

END

ESFormat
{Z39-50-e
BEGIN

IMPORTS
ItemQOrder

esRequest

taskPackage

OriginPartoKeep-:= SEQUENCE{

::= CHOICE{
unit

businessDaily [2] IMPLICIT NULL,

continuous
other

ItemOrder

tendedService ItemOrder (4)} DEFINITIONS ::=

InternationalString FROM Z39-50-APDU-1995;

:= CHOICE{

[1] IMPLICIT SEQUENCE{

[2] IMPLICIT SEQUENCE{

-- Target supplies value for task package. It may be the same-as.origin
-- proposed or different from (and overrides) origin proposal, hat if
-- omitted, there is no expiration.
[4] IMPLICIT InternationalString OPTIONAL,

-- May be omitted only if exportParameters was supplied. Target
-- supplies same name as origin supplied, if origin'did supply a nam

[5] IMPLICIT GeneralizedTime,

[6] IMPLICIT INTEGER,

[7]1 IMPLICIT INTEGER OPTIONAL}

11

[1] IMPLICIT IntUnit,

[3] IMPLICIT NULL,
[4] IMPLICIT InternationalString}

toKeep [1] OriginPartToKeep OPTIONAL,
notToKeep [2] OriginPartNotToKeep},

originPart  [1] OriginPartToKeep OPTIONAL,
targetPart  [2] TargetPart}}

supplDescription [1] IMPLICIT EXTERNAL OPTIONAL,
contadt [21IMPLICIT SEQUENCE{

name [1] IMPLICIT InternationalString OPTIONAL,

phone [2] IMPLICIT InternationalString OPTIONAL,

email [3] IMPLICIT InternationalString OPTIONAL} OPTIONAL,
addiBilling [3] IMPLICIT SEQUENCE{

paymentMethod [1] CHOICE{

billlnvoice [0] IMPLICIT NULL,

prepay [1] IMPLICIT NULL,
depositAccount [2] IMPLICIT NULL,
creditCard [3] IMPLICIT CreditCardinfo,
cardinfoPreviouslySupplied  [4] IMPLICIT NULL,
privateKnown [5] IMPLICIT NULL,
privateNotKnown [6] IMPLICIT EXTERNALY},
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customerReference  [2] IMPLICIT InternationalString OPTIONAL,
customerPONumber [3] IMPLICIT InternationalString OPTIONAL}
OPTIONAL}
CreditCardinfo  ::= SEQUENCE{
nameOnCard [1] IMPLICIT InternationalString,

expirationDate
cardNumber

[2] IMPLICIT InternationalString,
[3] IMPLICIT InternationalString}

OriginPartNotToKeep ::= SEQUENCE({ -- Corresponds to 'requesteditem’ in service definition.
-- Must supply at least one, and may supply both.
[1] IMPLICIT SEQUENCE{
resultSetld [1] IMPIICIT InternationalString

resultSetltem

item [2] IMPLICIT INTEGER} OPTIONAL,
[2] IMPLICIT EXTERNAL OPTIONAL

-- When itemRequest is an ILL-Request APDU,

-- use OID {iso standard 10161 abstract-syntax (2) ill-apdus (1)}
}

itemRequiest

TargetPart ::3 SEQUENCE({
itemReqmeSt [1] IMPLICIT EXTERNAL OPTIONAL,

-- When itemRequest is an ILL-Request APDU, use OID 1.0.10161.2.1 (as‘above)
statusOrkrrorReport  [2] IMPLICIT EXTERNAL OPTIONAL,

-- When statusOrErrorReport is an ILL Status-Or-Error-Report APDU; tise OID 1.0.10161.2.1 (as a

auxiliary$tatus [3] IMPLICIT INTEGER{

notReceived Q),
loanQueue (2),
forwarded 3),

unfilledCopyright (4),

filledCopyright (5)} OPTIONAL}
END

ESFormat-Update
{Z39-50-extehdedService Update (5)} DEFINITIONS ::=
BEGIN
IMPORTS DipgRec, InternationalString FROM Z39-50-APDU-1995;
Update ::= CHOICE{

esRequest [1] IMPLICIT SEQUENCE{
toKeep [1] OriginPartToKeep,

notToKeep [2] OriginPartNotToKeep},
[2] IMPKICIT SEQUENCE{

originPart
targetPart

taskPackage

[1] OriginPartToKeep,
[2] TargetPart}}

OriginPartToKeep := SEQUENCE{

bove)

action [AMPLICIT INTEGER(
recordinsert D),
recordReplace  (2),
recordDelete ),
elementUpdate  (4)},
databaseName [2] IMPLICIT InternationalString,
schema [3] IMPLICIT OBJECT IDENTIFIER OPTIONAL,

elementSetName [4] IMPLICIT InternationalString OPTIONAL}

OriginPartNotToKeep ::= SuppliedRecords
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TargetPart ::= SEQUENCE{
updateStatus [1] IMPLICIT INTEGER{
success (1),
partial  (2),
failure (3)},
globalDiagnostics [2] IMPLICIT SEQUENCE OF DiagRec OPTIONAL,
-- These are non-surrogate diagnostics relating to the task,
-- not to individual records.
taskPackageRecords [3] IMPLICIT SEQUENCE OF TaskPackageRecordStructure
-- There should be a TaskPackageRecordStructure for every record
-- supplied. The target should create such a structure for every
-- record immediately upon creating the task package to include
-- correlation information and status. The record itself would not
-- be included until processing for that record is complete.

}

-- Auxiliary| definitions for Update
SuppliedRecords ::= SEQUENCE OF SEQUENCE{

recordid [1] CHOICE{
number [1] IMPLICIT INTEGER,
string  [2] IMPLICIT InternationalString,
opaque [3] IMPLICIT OCTET STRING} OPTIONAL,
supplgmentallid [2] CHOICE{
timeStamp [1] IMPLICIT GeneralizedTime,
versionNumber [2] IMPLICIT InternationalString,
previousVersion [3] IMPLICIT EXTERNAL} OPTIONAL,
correlationinfo [3] IMPLICIT Correlationinfo OPTIONAL;
record [4] IMPLICIT EXTERNAL}

Correlationinfo ::= SEQUENCE{

-- origin may supply one or bother any record:
note [1] IMPLICIT InternationalString OPTIOQNAL,

id [2] IMPLICIT INTEGER OPTIONAL}

TaskPackageRecordStructure ::= SEQUENCE{
refordOrSurDiag [1] CHQICE {

record [1] IMPLICIT EXTERNAL,
-- Choose 'record' if recordStatus is 'success', and
-- elementSetName was supplied.

diagnostic  [2] DiagRec
-- Choose 'diagnostic’, if RecordStatus is failure.

} OPTIONAL,

-- The parameter recordOrSurDiag will thus be omitted only if

-- 'elementSetName' was omitted and recordStatus is

-- 'success'’; or if record status is ‘queued’ or in ‘process'.

carrelationinfo [’)] IMPLICIT Correlationinfo QPTIQNAL,
-- This should be included if it was supplied by the origin.
recordStatus [3] IMPLICIT INTEGER{
success (D),
queued (2),
inProcess  (3),
failure @H

END
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ESFormat-ExportSpecification
{Z239-50-extendedService ExportSpecification (6)} DEFINITIONS ::=
BEGIN
EXPORTS ExportSpecification, Destination; IMPORTS CompSpec, InternationalString FROM Z39-50-APDU-1995;
ExportSpecification ::= CHOICE{
esRequest [1] IMPLICIT SEQUENCE({
toKeep [1] OriginPartToKeep,
notToKeep [2] IMPLICIT NULL},
taskPackage [2] IMPLICIT SEQUENCE{
originPart  [1] OriginPartToKeep,
targetPart  [2] IMPLICIT NULL}}
OriginPartToKeep ::= SEQUENCE{

composition [1] IMPLICIT CompSpec,
exportDgstination [2] Destination}
Destination |:= CHOICE{
phoneNymber [1] IMPLICIT InternationalString,
faxNumber [2] IMPLICIT InternationalString,
x400addfess [3] IMPLICIT InternationalString,
emailAddress [4] IMPLICIT InternationalString,
pagerNumber [5] IMPLICIT InternationalString,
ftpAddregs [6] IMPLICIT InternationalString,
ftamAddiess [7] IMPLICIT InternationalString,
printerAddress [8] IMPLICIT InternationalString,
other [100] IMPLICIT SEQUENCE{
vehicle [1] IMPLICIT IntetnationalString OPTIONAL,
destination [2] IMPLICIT. InternationalString}}
END

ESFormat-Exportinvocation
{Z39-50-extehdedService Exportinvocation (7)} DEFINITIONS ::=
BEGIN
IMPORTS InfernationalString, IntUnit FROM Z39-50-APDU-1995
ExportSpecification FROM ESFormat-ExportSpecification;
Exportinvocattion ::= CHOICE{

esRequest [1] IMPLICIT SEQUENCE{
toKeep [1] OriginRartToKeep,
notToKeep [2] OriginPartNotToKeep},
taskPackapge [2] IMPLICIT-SEQUENCE{
originPart 1} OriginPartToKeep,
targetPart_2[2] TargetPart OPTIONAL}}

OriginPartToKeep ::="SEQUENCE{

exportSpec [1] CHOICE{
packageName [1] IMPLICIT InternationalString,
parkagprnr‘ [’)] prnerpmr‘ifir‘minn}’

numberOfCopies [2] IMPLICIT INTEGER}

OriginPartNotToKeep ::= SEQUENCE{

resultSetld [1] IMPLICIT InternationalString,
records [2] CHOICE{
all [1] IMPLICIT NULL,

ranges [2] IMPLICIT SEQUENCE OF SEQUENCE{
start [1] IMPLICIT INTEGER,
count [2] IMPLICIT INTEGER OPTIONAL
-- Count may be omitted only on last range, to indicate
-- "all remaining records beginning with 'start’."

i
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