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Foreword

ISO (the International Organization for Standardization) and

IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental

and n
technd

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives,
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n-governmental, In liaison with 1SO and IEC, also take part in the work. In the field
logy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

rds adopted by the joint technical committee are circulated to national bodies for voting.
rnational Standard requires approval by at least 75 % of the national bodies casting a vot

pn is drawn to the possibility that some of the elements of this decument may be the su
ISO and IEC shall not be held responsible for identifying any or-all such patent rights.

C 9594-3 was prepared by Joint Technical Committee ISO/IEC JTC 1, Informatio
mmittee SC 6, Telecommunications and information,eXchange between systems, in coll
The identical text is published as Rec. ITU-T X.511(10/2012).

eventh edition cancels and replaces the sixth edition (ISO/IEC 9594-3:2008), wh
cally revised. It also incorporates the Tec¢hnical Corrigenda ISO/IEC 9594-3:2008/C
C 9594-3:2008/Cor.2:2012.

C 9594 consists of the following parts;“under the general title Information technology —
nnection — The Directory:

art 1. Overview of concepts;.models and services
art 2: Models

art 3: Abstract service definition

art 4. Proceduires for distributed operation

art 5. Rrotocol specifications
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hit 67 Selected attribute types

Part 7: Selected object classes
Part 8: Public-key and attribute certificate frameworks

Part 9: Replication
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Introduction

This Recommendation | Internationa Standard, together with the other Recommendations | International Standards, has
been produced to facilitate the interconnection of information processing systems to provide directory services. A set of
such systems, together with the directory information that they hold, can be viewed as an integrated whole, called the
Directory. The information held by the Directory, collectively known as the Directory Information Base (DIB), is
typicaly used to facilitate communication between, with or about objects such as application entities, people, terminals,
and distribution lists.

The Directory plays a significant role in Open Systems Interconnection, whose aim is to allow, with a minimum of
technical agreement outside of the interconnection standards themselves, the interconnection of information processing
systems:

+  from different manufacturers;

. under different managements;;

4 of different levels of complexity; and
4 of different ages.

This Reco]:mendation | International Standard defines the capabilities provided by the Directory to-its users.

This Reconmendation | International Standard provides the foundation frameworks upon whick'industry profiles can be
defined by| other standards groups and industry forums. Many of the features defined as‘eptional in these frameworks
may be mandated for use in certain environments through profiles. This seventh'\edition technically revises and
enhances the sixth edition of this Recommendation | International Standard.

This seventh edition specifies versions 1 and 2 of the Directory protocols.

The first ghd second editions specified only version 1. Most of the services.and protocols specified in this jedition are
designed tp function under version 1. However some enhanced services and protocols, e.g., signed errors, will not
function upless al Directory entities involved in the operation havetnegotiated version 2. Whichever version has been
negotiated| differences between the services and between the protocols defined in the six editions, except for those
specifically assigned to version 2, are accommodated using therules of extensibility defined in Rec. ITY-T X.519 |
I|SO/IEC 9p94-5.

Annex A, which is an integral part of this Recommendation | International Standard, provides the ASN.1 modlule for the
Directory gbstract service.

Annex B, which is not an integral part of this Recommendation | International Standard, provides charts thit describe
the semantjics associated with Basic Access Control asit applies to the processing of a Directory operation.

Annex C, Which is not an integral part of‘this Recommendation | International Standard, gives examples of| the use of
families of| entries.

Annex D, which is not an integral_part of this Recommendation | International Standard, includes an updated|copy of an
external ABN.1 module referenced by this Directory Specification.

Annex E, yhich is not an integral part of this Recommendation | International Standard, lists the amendmentqand defect
reports thg have beendncerporated to form this edition of this Recommendation | International Standard.

Rec. ITU-T X.511 (10/2012) v
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INTERNATIONAL STANDARD
RECOMMENDATION ITU-T

I nformation technology — Open Systems I nter connection —
The Directory: Abstract service definition

1 Scope

This Recommendation | International Standard defines in an abstract way the externally visible service provided by the

Directory.

This Recommendation | International Standard does not specify individual implementations or products.

2 I

The follow
constitute
were valid

Nor mative r efer ences

ing Recommendations and International Standards contain provisions which, through reference i
brovisions of this Recommendation | International Standard. At the time of publication,’the editiors indicated
. All Recommendations and Standards are subject to revision, and parties to agreements based on this

In this text,

Recommendation | International Standard are encouraged to investigate the possibility of~applying the most recent

edition of
valid Inter
valid ITU-

21 I

T Recommendations.

dentical Recommendations| I nternational Standards

Recommendation ITU-T X.200 (1994) | ISO/IEC 7498-1;1994, Information technology — Op
Interconnection — Basic Reference Model: The basic niodel.

Recommendation ITU-T X.500 (2012) | ISO/IEC.\9594-1:2014, Information technology — Op
I nterconnection — The Directory: Overview of concepts, models and services.

Recommendation ITU-T X.501 (2012) | ISOHEC 9594-2:2014, Information technology — Op
Interconnection — The Directory: Models.

Recommendation ITU-T X.509 (2012);} | SO/IEC 9594-8:2014, Information technology — Op
Interconnection — The Directory: Rublic-key and attribute certificate frameworks.

Recommendation ITU-T X.518.(2012) | ISO/IEC 9594-4:2014, Information technology — Op
Inter connection — The Diregtary: Procedures for distributed operation.

Recommendation ITU-T X.519 (2012) | ISO/IEC 9594-5:2014, Information technology — Op
Interconnection — The Directory: Protocol specifications.

Recommendation\\TU-T X.520 (2012) | ISO/IEC 9594-6:2014, Information technology — Op
Interconnection,="The Directory: Selected attribute types.

Recommendation ITU-T X.521 (2012) | ISO/IEC 9594-7:2014, Information technology — Op
Interconnection — The Directory: Selected object classes.

Regommendation ITU-T X.525 (2012) | ISO/IEC 9594-9:2014, Information technology — Op
Inter connection — The Directory: Replication.

the Recommendations and Standards listed below. Members of IEC and 1SO maintain registers df currently
national Standards. The Telecommunication Standardization Bureau of the FTU maintains a list gf currently

en Systems
en Systems
en Systems
en Systems
en Systems
en Systems
en Systems
en Systems

en Systems

Recommendation 1TU-T_X.680 (2008) | ISO/IEC 8824-1:2008. Information technology

- Abstract

Syntax Notation One (ASN.1): Specification of basic notation.

Recommendation ITU-T X.681 (2008) | ISO/IEC 8824-2:2008, Information technology — Abstract

Syntax Notation One (ASN.1): Information object specification.

Recommendation ITU-T X.682 (2008) | ISO/IEC 8824-3:2008, Information technology — Abstract

Syntax Notation One (ASN.1): Constraint specification.

Recommendation ITU-T X.683 (2008) | ISO/IEC 8824-4:2008, Information technology — Abstract

Syntax Notation One (ASN.1): Parameterization of ASN.1 specifications.

Rec. ITU-T X.511 (10/2012) 1
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2.2 Other references
— |ETF RFC 2025 (1996), The Smple Public-Key GSS-API Mechanism (SPKM).
— |ETF RFC 4422 (2006), Smple Authentication and Security Layer (SASL).
— |ETF RFC 4511 (2006), Lightweight Directory Access Protocol (LDAP): The Protocol.

3 Definitions
For the purposes of this Recommendation | International Standard, the following definitions apply.

31 Basic Directory definitions
The following terms are defined in Rec. ITU-T X.500 | ISO/IEC 9594-1.

@ Directory;
o) Directory Information Base;
¢) (Directory) User.

3.2 Directory model definitions

Thefollowing terms are defined in Rec. ITU-T X.501 | ISO/IEC 9594-2:
a) Directory System Agent;
Ib) Directory User Agent.

3.3 Directory information base definitions

Thefollowing terms are defined in Rec. ITU-T X.501 | ISO/IEC 9594-2:
a) aliasentry;

b)) ancestor;
compound entry;
(Directory) entry;

Directory Information Tree;

o

f) family (of entries);

@) immediate superior;

) immediately superior entry/object;
i) object;

i) object class;

K) object entry;

I)  subordinate;

n) superior.

34 Directory-entry-definitions
The following terms are defined in Rec. ITU-T X.501 | ISO/IEC 9594-2:
a) attribute;
b) attribute type;
c) attribute value;
d) attribute value assertion;
€) context;
f)  context type;
g) context value;
h) operational attribute;

2 Rec. ITU-T X.511 (10/2012)
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i) matching rule;
j)  user attribute.

35 Name definitions

The following terms are defined in Rec. ITU-T X.501 | ISO/IEC 9594-2:
a) alias, aliasname;
b) distinguished name;
c) (directory) name;
d) purported name;
e) relative distinguished name.

3.6 Distributed oper ations definitions
The followiing terms are defined in Rec. ITU-T X.518 | ISO/IEC 9594-4:

@) bound DSA;

o) chaining;

¢) initial performer;
d) LDAP requester;
¢) referral.

3.7 Abstract service definitions
For the pufposes of this Recommendation | International Standard, thefallowing definitions apply.

371 additional search: A search that starts from joinBaseObject as specified by the originator in the search
request.

372 gontributing member: A family member within.&compound entry, which has made a contributior] to either a
Read, Search or Modify Entry operation.

373 axplicitly unmarked entry: An entry:.@0 a family member that is excluded from the searjchResult
according fo a specification given in a control attribute referenced by the governing-search-rule.

374 ily grouping: A set of members of a compound attribute that are grouped together for the purpose of
operation gvaluation.

3.75 Iter: An assertion about the presence or value of certain attributes of an entry in order to limit thg scope of a
search.

3.7.6 griginator: The user,that originated an operation.

3.7.7 participation,member: A family member that is either a contributing member or is a member ¢f a family
grouping that as a whele matched a search filter.

3.7.8 primary.Sear ch: The search that starts from baseobject as specified by the originator in the sear¢h request.

379 rlelaxation: A progressive modification of the behaviour of afilter during a search operation so agto achieve
more matched entries If too few are received, or fewer matched entries If too many are received.

3.710 reply: A DAP/DSP result or an error; or an LDAP result.

3.711 request: Information consisting of an operation code and associated arguments to convey a directory
operation from arequester to a performer.

3.712 requester: A DUA, an LDAP client or aDSA sending arequest to perform (i.e., invoke) an operation.

3.7.13 service controls. Parameters conveyed as part of an operation, which constrain various aspects of its
performance.

3.7.14 strand: A family grouping comprising all the membersin a path from aleaf family member up to the ancestor
inclusive. A family member will reside in as many strands as there are leaf family members below it (as immediate or
non-immediate subordinates).

Rec. ITU-T X.511 (10/2012) 3
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4 Abbreviations
For the purposes of this Recommendation | International Standard, the following abbreviations apply.
ACI Access Control Information
AVA  Attribute Value Assertion
DIB Directory Information Base
DIT Directory Information Tree

DMD  Directory Management Domain

DSA Directory System Agent

DUA Directory User Agent

LDAP Lightweight Directory Access Protocol

DN Reraive Distmguished Name

5

The term
ISO/IEC
parts of |

This Dir
Directory
ISO/IEC

onventions

Directory Specification” (as in "this Directory Specification") shall be taken to mean Rec. ITUFT X.511 |
94-3. The term "Directory Specifications" shall be taken to mean the X.500-serieS Recommendatijons and all
/IEC 9594.

ory Specification uses the term first edition systems to refer to systems conforming to the first ed|tion of the
Specifications, i.e, the 1988 edition of the series of CCITT X.500 Recommendation$ and the
94:1990 edition.

ory Specification uses the term second edition systems to refer(fo’ systems conforming to the second edition
ifectory Specifications, i.e., the 1993 edition of the seriés of ITU-T X.500 Recommendations and the

ISO/IEC 9594:1995 edition.

ThisDir
Directory
ISO/IEC

ory Specification uses the term third edition systerns torefer to systems conforming to the third edjtion of the
Specifications, i.e, the 1997 edition of the ‘series of ITU-T X.500 Recommendation$ and the
94:1998 edition.

ory Specification uses the term fourth edition systems to refer to systems conforming to the fourth edition of
ry Specifications, i.e., the 2001 editions6f Recs ITU-T X.500, X.501, X.511, X.518, X.519, X.520, X.521,
X.530, the 2000 edition of Rec. ITU-T X.509, and parts 1-10 of the ISO/IEC 9594:2001 edition.

ory Specification uses the termfifth edition systems to refer to systems conforming to the fifth ed|tion of the
Specifications, i.e, the 2005  edition of the series of ITU-T X.500 Recommendation$ and the
94:2005 edition.

Directory
ISO/IEC

This Dir
Directory
ISO/IEC

This Diregtory Specification uses the term seventh edition systemsto refer to systems conforming to the seventh edition
of the Directory <Specifications, i.e., the 2012 edition of the ITU-T X.500-series Recommendations and the
I SO/IEC 9594:2014 edition.

ory Specification useSthe term sixth edition systems to refer to systems conforming to the sixth edjtion of the
Specifications, j-ey-the 2008 edition of the series of ITU-T X.500 Recommendation$ and the
94:2008 edition.

This Diregory~Specification presents ASN.1 notation in the bold Courier New typeface. When ASN.1 typesfand values
are referenced In normal text, they are differentiated from normal text by presenting them in the bold Courier New
typeface. The names of procedures, typically referenced when specifying the semantics of processing, are differentiated
from normal text by displaying them in bold Times New Roman. Access control permissions are presented in italicized
Times New Roman.

If the items in a list are numbered (as opposed to using "—" or letters), then the items shall be considered steps in a
procedure.

6 Overview of the Directory service

Asdescribed in Rec. ITU-T X.501 | ISO/IEC 9594-2, the services of the Directory are provided through access pointsto
DUAs, each acting on behalf of a user. These concepts are depicted in Figure 1. Through an access point, the Directory
provides service to its users by means of a number of Directory operations.

4 Rec. ITU-T X.511 (10/2012)
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Access point

Directory The

user Directory

X.511(12)_FO1

Figure 1 — Accesstothe Directory

The Directory operations are of three different kinds:

\Y

q

k
(
The Direcl

clauses 9,
ISO/IEC 9

7 I

7.1 I

This claug
definition
operation,
Separately

—DBtrectory-Read-operatronswhirchHrterrogate-arsghe-Directery-entry:

) Directory Search operations, which interrogate potentially several Directory entries; and

)  Directory Modify operations.

ory Read operations, the Directory Search operations and the Directory Modify operations are g

10, and 11, respectively. Conformance to Directory operations is specifiedin Rec. 1TU-
£94-5.

nformation types and common procedures

ntroduction

b identifies, and in some cases defines, a number of infarmation types which are subsequently
pof Directory operations. The information types concerhed are those which are common to mor
are likely to be in the future, or which are sufficiently~complex or self-contained as to merit bei
from the operation which uses them.

Several off the information types used in the definitien. of the Directory Service are actually defined

Clause 7.2
and define

This claus

7.2 I

The follow

q

I

identifies these types and indicates the source of their definition. Each of the clauses (7.3 to 7.10
5 an information type.

b al so specifies some common elements of procedure that apply to most or al of the Directory oper

nformation types defined glsewhere
ing information types are defined in Rec. ITU-T X.501 | ISO/IEC 9594-2:

4d) Attribute;

AttributeType,
AttributeValue,
AttributeValueAssertion,

Context,

pecified in
T X.519 |

ised in the
e than one
ng defined

elsewhere.
identifies

ptions.

L g g g -
f') COIICeEXTASSEer CIOIn,

g) DistinguishedName;

h) Name;

i) OPTIONALLY-PROTECTED;

j) OPTIONALLY-PROTECTED-SEQ;

K) RelativeDistinguishedName.

The following information type is defined in Rec. ITU-T X.520 | ISO/IEC 9594-6:

ad) PresentationAddress.

The following information types are defined in Rec. ITU-T X.509 | ISO/IEC 9594-8:

a) Certificate;

Rec. ITU-T X.511 (10/2012) 5
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b) SIGNED;

C) CertificationPath.

The following information typeis defined in Rec. ITU-T X.880 | ISO/IEC 13712-1:

@) InvokeId.

The following information types are defined in Rec. ITU-T X.518 | ISO/IEC 9594-4:

7.3

@ OperationProgress,

b) ContinuationReference.

Common arguments

The commonaArguments information may be present to qualify the invocation of each operation that the Directory can

perform.
CommonArjguments ::= SET {
serviceControls [30] ServiceControls DEFAULT {},
securgtyParameters [29] SecurityParameters OPTIONAL,
requestor [28] DistinguishedName OPTIONAL,
operatlionProgress [27] OperationProgress
DEFAULT {nameResolutionPhase notStartedj,
aliasedRDNs [26] INTEGER OPTIONAL,
criticlalExtensions [25] BIT STRING OPTIONAL,
referenceType [24] ReferenceType OPTIONAL,
entryOnly [23] BOOLEAN DEFAULT TRUE,
exclusjions [22] Exclusions OPTIONAL,
nameRegsolveOnMaster [21] BOOLEAN DEFAULT FALSE,
operatjionContexts [20] ContextSelection OPTIONAL.,
familylGrouping [19] FamilyGrouping DEFAULT entryOnly,
}
NOTE |1 — The above data type can only be used when\ included in set-constructs. An aternativel data type
commonjaArgumentsSeq has been defined to be used in sequence‘censtructs (see Annex A).
The serviceControls component is specified in clause@5. Its absence is deemed equivalent to there being an empty
set of contfols.
The secutityParameters component is specifiedin clause 7.10. If the argument of the operation is to bg signed by

the requeg

The requpstor component, when present, shall hold the distinguished name of the originator (reques

operation.

equal to that distinguished namey'Likewise, it shall be equa to the distinguished name in subject f

If the distinguished name-of the requester was established at bind time, the requestor compong

fer, the securityParameters component shall be included. The absence of the securityParameters
component is deemed equivalent to an empty set.

ter) of the
nt shall be
eld of the

end-entity| public-key certificate of the requester if the certification-path componen{ of the

SecurityParametersismE&mL

NOTE

may no{ do that).

NOTE
of the

considefed feliable for access control purposes.

2 — The bound-DSA should check the equality of the distinguished names as indicated above (pre-seventh edi

— If the-distinguished name of the requester was not established at bind time and the certification-patH
EecurifyParameters iS NOt present in the request, a possible value in the requester component sh

ion systems

component
buld not be

The operationProgress, referenceType, entryOnly, exclusions and nameResolveOnMaster components

aredefined in Rec. ITU-T X.518 | ISO/IEC 9594-4. They are supplied by a DUA either:
a) when acting on a continuation reference returned by a DSA in response to an earlier operation, and their

values are copied by the DUA from the continuation reference; or

b) when the DUA represents an administrative user that is managing the DSA Information Tree and the

manageDSAIT Option is set in the service controls.

The aliasedrRDNs component indicates to the DSA that the object component of the operation was created by the
dereferencing of an adias on an earlier operation attempt. The integer value indicates the number of RDNs in the name
that came from dereferencing the alias. (The value would have been set in the referral response of the previous

operation.

)

NOTE 4 — This component is provided for compatibility with first edition implementations of the Directory. DUAs (and DSAS)
implemented according to later editions of the Directory Specifications shall always omit this parameter from the
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CommonArguments of a subseguent request. In this way, the Directory will not signal an error if aliases dereference to further
aliases.

The operationContexts component supplies a set of context assertions which are applied to attribute value
assertions and entry information selection made within this operation, which do not otherwise contain context assertions
for the same attribute type and context type. If operationContexts iS not present or does not address a particular
attribute type or context type, then default context assertions shall be applied by the DSA as described in clause 7.6.1
and in clauses 8.9.2.2 and 12.8 of Rec. ITU-T X.501 | ISO/IEC 9594-2. If allcontexts ischosen, then all contexts for
al attribute types are valid and context defaults that might have been supplied by the DSA are overridden.
(contextSelection isdefined in clause 7.6).

familyGrouping iS used to describe which family members should be selected for processing by a given operation. It
is described more fully in clause 7.3.2.

7.3.1 Critical extensions

The critficalExtensions component provides a mechanism to list a set of extensions that are crit/cal to the
performange of a Directory operation. If the originator of the extended operation wishes to indicate that\th¢ operation
shall be performed with one or more extensions (i.e., that performing the operation without these)éxtengons is not
acceptablg), it does so by setting the criticalExtensions bit(s) which corresponds to the-extension(s). If the
Directory,| or some part of it, is unable to perform a critical extension, it retupns an indjcation of
unavailableCriticalExtension (@S a serviceError Of PartialOutcomeQualifier). If the Djrectory is
unable to perform an extension that is not critical, it ignores the presence of the extension.

ory Specification does not establish rules regarding the order in which aperforming DSA is to Etliecode and
rror With

tory Specifications define a number of extensions. The extensions take such forms as additionall numbered
bitsin a BIT STRING, or additional components of a SET or SEQUENCE, and are ignored by first editign systems.
Each such extension is assigned an integer identifier, which~s/the number of the bit that may |be set in
xtensions. If the criticality of an extension is defined-to be critical, the DUA shall set the corfesponding
bit in criticalExtensions. |f the defined criticality is non-critical, the DUA may or may not set the corfesponding

bitincrificalExtensions.

critica

The extengions, their identifiers, the operations in which they are permitted, the recommended criticality, the clausesin
which they are defined, and the corresponding LDAP;controls (if any) are shown in Table 1.

Table 1 - Extensions

Extpnsion Identifier Operations Criticality Defined LDAP cantrol
(clauses)
subentrieg 1 All Non-critical | 7.5 1.3.6.1.4.1.4203.1.10.1
copyShalpo 2 Read, Compare, Ligt, Non-critical | 7.5
Search
attribute sfze limit 3 Read, Search Non-critical | 7.5
extraAttrilputes 4 Read, Search Non-critical | 7.6
modifyRightsRequest 5 Read Non-critical | 9.1
pagedResltsRequest 6 List, Search Non-critical | 10.1 1.2.840.113556.1.4.319
matchedV aluesOnly 7 Search Non-critical | 10.2 1.2.826.0.1.3344810.2.3
extendedFilter 8 Search Non-critical | 10.2
targetSystem 9 Add Entry Critica 111
useAliasOnUpdate 10 Add Entry, Remove Critica 111
Entry, Modify Entry
newSuperior 11 Modify DN Critical 114
manageDSAIT 12 All Critical 75,712 2.16.840.1.113730.3.4.2
Use of contexts 13 Read, Compare, List, Non-critical | 7.6, 7.8
Search, Add Entry,
Modify Entry, Modify
DN
partialNameResolution | 14 Read, Search Non-critical | 7.5
overspeckilter 15 Search Non-critical | 10.1.3f)
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Table 1 - Extensions

Extension Identifier Operations Criticality Defined L DAP control
(clauses)
selectionOnModify 16 Modify Entry Non-critical | 11.3.2
17 Reserved 7.10
Security parameters — 18 All Non-critical | 7.10
Operation code
Security parameters — 19 All Non-critical | 7.10
Attribute certification
path
Security parameters— | 20 All Non-critical | 7.10
Error Protection
21-24 Reserved
Service administration | 25 Read, Search, Critical 10.2.2, 13,
ModifyEntry clause 16 of Rec.
ITU-T X.501 |
| SO/IEC 9594-2
entryCourft 26 Search Non-critical | 10.1.3
hierarchy $elections 27 Search Non-critical | 10.2.2
relaxation 28 Search Non-critical | 7.8
familyGrauping 29 Compare, Non-critical | 7,3.2,7.8.3
Search, Non-critical | &
RemoveEntry Critica 9.22
10.2
1122
familyRetyirn 30 Read, Non¢ 76.4,7.7.1
Search, critical &
ModifyEntry Non- 9.13
critical 10.2.3
Non- 11.3.3
critical
dnAttributes 31 Search Non-critical | 10.2.2
friend attributes 32 Read, Search Non-critical | 7.6, 7.8.2
Abandon ¢f paged 33 List, Search critical 7.9
results
Paged resijits on the 34 Ifist,"Search Non-critical | 7.9
DSP
replaceValues 35 ModifyEntry critical 11.3.1,11.32 136.1.1.14
NOTE 1 Thefirst extensiongs given the identifier 1 and correspondsto bit 1 of the BIT STRING. Bit O of the BIT STRING is
not used.
NOTE 2 {Use of signing en errors Add Entry, Remove Entry, Modify Entry, Modify DN requires version 2 or higher of the
protocol.
NOTE 3 { The SPKiM-credentials extension shall be critical unless used in associations established using version 2 or higher.
732 Family grouping

Family grouping allows a single family member, several family members or all family members of a compound entry,
to be grouped together for joint consideration prior to operation evaluation. These semantics can then be applied to the
following operations (as indicated in the descriptions below): Compare (to define the scope within which the compared
attribute might lie), Search (to define the groupings for which filtering might take place), Remove Entry (to define the
groupings for removal). The following ASN.1 is used to select members of afamily:

FamilyGrouping ::= ENUMERATED ({

entryOnly (1),

compoundEntry (2),

strands (3),

multiStrand (4),
}

entryonly means that the specific family member selected by the operation is to be considered in the group. Thisis
the default value, and ensures backward compatibility with previous editions of the Directory Specifications.
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compoundEntry means that the complete compound entry selected by the operation is to be considered as a unit by
combining all the attributes. For Remove Entry operations, it is only applicable when the object name specified is that
of an ancestor of a compound entry, and it causes all family members to be removed by the same operation (subject to
access control).

strands means that al the strands associated with the family member are to be selected by the operation. This option
is not valid for the Remove Entry operation. For the Search operation, individua strands are considered for filter
purposes. If the combined set of attributes of one or more strands matches the filter, the compound entry is said to
match the filter. If the base object is a child member, only those strands that go through the base object are considered.
For Compare operations, all the attributes from all the family members in al the strands to which the entry belongs are
to be used in the comparison.

multiStrand iS only applicable to the Search operation, and quaifies the matching rule for filtering on family
information. It isignored for other operations. It specifies that one strand from each family within a compound entry is
to be considered at one time, but in all combinations. multistrand is not applicable if the base object is a child family
member, in which casemultisStrand shal beignored and entryonly shal be substituted.

7.4 Common results

The commpnResults OfF CommonResultsSeq information is present to qualify the result of 'each retrievel operation
that the Difectory can perform. In addition, it is present in any returned error.

CommonRelsults ::= SET {
securﬂ;yParameters [30] SecurityParameters OPTIONAL,
performer [29] DistinguishedName OPTIONAL,
aliasDereferenced [28] BOOLEAN DEFAULT FALSE,
notifilcation [27] SEQUENCE SIZE (1l..MAX) OF Attribute
{{Supportedattributes}} OPTIONAL,
}
CommonResultsSeq ::= SEQUENCE {
securﬂ:yParameters [30] SecurityParameters OPTIONAL,
performer [29] DistinguishedName OPTIONAL,
aliasDereferenced [28] BOOLEAN DEFAULT FALSE,
notifilcation [27] SEQUENCE SIZE (1. .MAX) OF Attribute
{{supportedattributes}} OPTIONAL,
}

NOTE } commonResults and CommonResultsSeq Consist of the same components. The former is used when indluded in set
types by the coMmroNENT OF type, while the lattéris used similarly in sequence types.

The secutityParameters component.iS specified in clause 7.10. If the result is to be signed by the Dinectory, the
SecuritylParameters component shall be included in the result. The absence of the securityParameters
component is deemed equivalent tg an empty set.

The performer Distinguished Wame identifies the performer of a particular operation. It may be requireq when the
result is to|be signed (see clause 7.10) and shall hold the name of the DSA that signed the result.

The aliagDereferernced component is set to TRUE when the purported name of an object or base object which is the
target of the operationyncluded any aliases which were dereferenced.

Thenotification component shall be used to qualify returned result and error APDUS, for example provjding more
precise efrardinformation. Standard notification attributes are defined in clause 6.13 of Rec. ITU{T X.520 |
|SO/| EC Jg’-‘P‘G \’SUL,:I IIUt;ﬁbatiUll aﬁli'uutc:balcuut IIUL/CDDOI”_Y SI.AUIUJI illulilwtuly Clltlicb.

75 Service controls

A serviceControls parameter contains the controls, if any, that are to direct or constrain the provision of the service.

ServiceControls ::= SET ({
options [0] ServiceControlOptions DEFAULT {},
priority [1] INTEGER {low(O), medium (1), high(2)} DEFAULT medium,
timeLimit [2] INTEGER OPTIONAL,
sizeLimit [3] INTEGER OPTIONAL,
scopeOfReferral [4] INTEGER {dmd(0), country(l)} OPTIONAL,

attributeSizeLimit [5] INTEGER OPTIONAL,

manageDSAITPlaneRef [6] SEQUENCE {
dsaName Name,
agreementID AgreementID,
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..} OPTIONAL,

serviceType [7] OBJECT IDENTIFIER OPTIONAL,
userClass [8] INTEGER OPTIONAL,
-}
ServiceControlOptions ::= BIT STRING {
preferChaining (0),
chainingProhibited (1),
localScope (2),
dontUseCopy (3),
dontDereferencelAliases (4),
subentries (5),
copyShallDo (6),
partialNameResolution (7).,
manageDSAIT (8),
noSubtypeMatch (9),
noSub Ttion o)
countFamily (11),
dontSellectFriends (12),
dontMaltchFriends (13),
allowWriteableCopy (14)}
The optigns component contains anumber of indications, each of which, if set, asserts the condition suggeged. Thus:

@) preferChaining indicates that the preference isthat chaining, rather than‘réferrals, be used{to provide
the service. The Directory is not obliged to follow this preference.

) chainingProhibited indicatesthat chaining, and other methods.of\distributing the request|jaround the
Directory, are prohibited.

¢) localscope indicates that the operation isto be limited to &local scope. The definition of th|s option is
itself alocal matter, for example, within asingle DSA or,a single DMD.

d) dontusecopy indicates that copied information as défined in Rec. ITU-T X.518 | ISO/IEC 9594-4 shall
not be used to provide the service.

@) dontDereferenceAliases indicates that any alias used to identify the entry affected by am operation
is not to be dereferenced.

NOTE 1 — Thisis necessary to allow referenceto.an alias entry itself rather than the aliased entry, e.g., in ¢rder to read
the alias entry.

f) subentries indicates that a Search or List operation is to access subentries only; normal entries
become inaccessible, i.e., the Directory behaves as though normal entries do not exist. If this service
control is not set, then the operation accesses normal entries only and subentries become irfaccessible.
The service control isignored for operations other than Search or List.

NOTE 2 — The effects of subentries on access control, schema and collective attributes are still obsejved even if
subentries are inaccessible.
NOTE 3 —If this service control is set, normal entries may till be specified as the base object of an operation.

@) copyshallDo-indicatesthat if the Directory is able to partly but not fully satisfy a query at ajcopy of an
entry, it-shal not chain the query. It is meaningful only if dontUsecCopy isnot set. If copyghallpo is
not set;the Directory will use shadow data only if it is sufficiently complete to allow the opefjation to be
fully~satisfied at the copy. A query may be only partly satisfied because some of the requestefl attributes
aremissing in the shadow copy, some of the attribute values for a given attribute are missing in the
shadow copy, because the DSA do& not hold all context |nf0rmat|on for the attribute vaI ues it{does have,

h)

i)

ales on that
data If copyShallDo is set and the Directory is not able to fully satisfy a query, it shall set
incompleteEntry in the returned entry information.

partialNameResolution indicates that if the Directory is able to resolve only part of the purported
name in a Read or Search operation, i.e, it is about to return a nameError, the entry whose name
consists of all resolved RDNs is to be considered the target of the operation and partialName is Set to
TRUE in the result. This service control isignored for operations other than Read or Search.

NOTE 4 — If this service control is set, the purported name is a context prefix entry to which accessis denied, and the

reguester has access to the superior entry, then the existence of the context prefix entry will be indirectly disclosed to
the requester even if DiscloseOnError permission to the entry is denied.

manageDSAIT indicates that the operation has been requested by an administrative user so that the DSA
Information Tree is managed. If multiple replication planes exist in the DSA to be managed, and the
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manageDSAITPlaneRef Service control has not been included in the operation, then the DSA selects a
suitable replication plane for the operation.

j) nosSubtypeMatch indicates that attribute subtype matching shall not be attempted. This service control
isignored for operations other than Compare and Search operations.

k) nosSubtypeSelection indicatesthat subtype selection shall not be made.

[) countFamily indicatesthat each member of acompound entry shall be counted as a separate entry, e.g.,
for the purposes of size and administrative limits, and relaxation controls. If this control is not set, then
members of a compound attribute shall be counted as asingle entry.

m) dontSelectFriends indicates that the specification of an anchor attribute in entry information
selection does not automatically include friend attributes in the selection.

n) dontMatchFriends indicates that the specification of an anchor attribute in a filter item can only be
satisfied by the values of the anchor attribute, and not by friend attributes.

) allowWriteableCopy indicatesthat a DSE of typewriteableCopy iSacceptablein the prqvision of a
query service request.
NOTE 5 — The allowWriteableCopy Service control is distinct from copyshalilbo in that thisServige control is

used to indicate that a complete copy is requested, but that it does not need to be the primary masler, whereas
copyShallbo isused to indicate that any copy, whether complete or not, is acceptable.

If this component is omitted, the following are assumed: no preference for chaining but chaitiing not prohibited, no limit
on the scope of the operation, use of copy permitted, aliases shall be dereferenced (except for modify opgrations for
which alias dereferencing is not supported), subentries are not accessible, and operations that cannot be fully satisfied
by shadowed data are subject to further chaining. However, these defaults may,be overwritten by search-riles within
service-spécific administrative areas.

The priotity service control (Low, medium, Or high) indicates the prigrity at which the service is to bg provided.
Note that this is not a guaranteed service in that the Directory, as a whole, does not implement queueing. There is no
relationship implied with the use of prioritiesin underlying layers.

The timelLimit Service control indicates the maximum elapsed.time, in seconds, within which the servige shall be
provided. If the constraint cannot be met, an error is reported:l¥'this component is omitted, no time limit is |mplied. In
the case of| time limit exceeded on a List or Search, the result’is an arbitrary selection of the accumulated results.

NOTE ¢ — This component does not imply the length of time'spent processing the request during the elapsed time: any number of
DSAs npay beinvolved in processing the request duringthe elapsed time.

The size
entries to
or Search

imit service control is only applicable'to List and Search operations. It indicates the maximum{number of
e returned when paged results are ot to be returned. In the case of size limit exceeded, the resulfs of a List
peration may be an arbitrary sefection of the accumulated results, equal in number to the size|limit. Any
Its shall be discarded. When paged results are being returned, the value of sizeLimit shall be jgnored by
forming the paging as detaited in clause 7.9.

ofReferral Servige control indicates the scope to which areferral returned by a DSA should he relevant.
on whether the values dmd or country are selected, only referrals to other DSAs within the selgcted scope
urned. This applies to the referralsin both a referral error and the unexplored parameter of 1ist and
Its.

The attributesizeLimit Service control indicates the largest size of any attribute (i.e., the type and al|its values)
that is included.in returned entry information. If an attribute exceeds this limit, all of its values are omitted from the
returned entryiinformation and incompleteEntry iS Set in the returned entry information. The size of an fattribute is
taken to beT1tS Size Tn OCIefs 1n the Tocal concrete syntax of the DSA holding the data. Because of different ways
applications store the data, the limit isimprecise. If this parameter is not specified, no limit isimplied.

NOTE 7 — Attribute values returned as part of an entry's Distinguished Name are exempt from this limit.

Certain combinations of priority, timeLimit, and sizeLimit may result in conflicts. For example, a short time
limit could conflict with low priority; a high size limit could conflict with alow time limit, etc.

The manageDSAITPlaneRef Service control indicates that the operation has been requested by an administrative user
s0 that a specific replication plane of the DSA Information Tree is managed. The manageDSAITPlaneRef Sefvice
control isignored if themanageDSAIT option isnot set. The planeisidentified by the dsaname component which isthe
name of the supplying DSA and the agreementID component which contains the shadowing agreement identifier.

The serviceType service control is only relevant for a search request that starts its initial evaluation phase within a
service-specific administrative area; it is otherwise ignored. If supplied, it increases the possibility of getting useful
notification information returned in case of afaulty formulated search request.
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The userclass service control is only relevant for a search request that starts its initial evaluation phase within a
service-specific administrative area and is otherwise ignored. It identifies a user-class. It allows a requester to specify
another user-class than the Directory would otherwise apply. If supplied, it also increases the possibility of getting
useful notification information returned in case of afaulty formulated search request.

7.6 Entry information selection

An instance of the EntryInformationSelection data type indicates what information is being requested from an
entry in aretrieval operation.

EntryInformationSelection ::= SET {
attributes CHOICE {
allUserAttributes [0] NULL,
select [1] SET OF AttributeType
-- empty set implies no attributes are requested -- } DEFAULT allUserAttributes:NULL,
infoTypes [2] INTEGER {
aftributeTypesOnly (0),
atitributeTypesAndValues (1)} DEFAULT attributeTypesAndValues,
extradttributes CHOICE {
allQOperationalAttributes [3] NULL,
select [4] SET SIZE (1..MAX) OF AttributeType }|OPTIONAL,
contexitSelection ContextSelection OPTIONAL,
returnContexts BOOLEAN DEFAULT FALSE,
familyReturn FamilyReturn DEFAULT

{memberSelect contributingEnttiesOnly} }

ContextSlelection ::= CHOICE {

allContexts NULL,
selectledContexts SET SIZE (1..MAX) OF TypeAndContextAssertion,
TypeAnddontextAssertion ::= SEQUENCE {
type AttributeType,
contextAssertions CHOICE {
preflerence SEQUENCE OF ContextAssgertion,
all SET OF ContextAssertion,
FamilyRelturn ::= SEQUENCE {

memberjSelect  ENUMERATED {
contlributingEntriesOnly (X)),
partlicipatingEntriesOnly( (2),

compoundEntry (3),

)L
familylSelect SEQUENCENSIZE (1..MAX) OF OBJECT-CLASS.&id OPTIONAL,
)

The attributes component specifies the user and operational attributes for which information is requested:

) If thé select option is chosen, then the attributes involved are listed. If the list is empty, then no
attributes shall be returned. Information about a selected attribute shall be returned if the Ettribute is
present. An attributeError With problem noSuchAttributeorvalue shall only be returped if none
Of the attributes selected is present.

b) If thealluserattributes Option is selected, then information is requested about all user attributesin
the entry.

Attribute information is only returned if access rights are sufficient. A securityError (with problem
insufficientAccessRights) shall only be returned in the case where access rights preclude the reading of al
attribute values requested. Note that access control is also applied to the attributes and values eligible to be returned
according to the components of EntryInformationSelection, and may further reduce the information that is
returned.

NOTE 1 — Access control is also applied to the attributes and values €eligible to be returned according to the components of
EntryInformationSelection, and may further reduce the information that is returned.

The infoTypes component specifies whether both attribute type and attribute value information (the default) or
atribute type information only is requested. If an attribute is of a type that is a carrier of other attributes, eg., a
family-information attribute, then the value(s) shall be returned independent of the setting of the infoTypes
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component, but the infoTypes specification shall be applied to the contained attributes. If the attributes
component is such as to request no attributes, then this component is not meaningful.

The extraaAttributes component specifies a set of additional user and operational attributes for which information is
requested. If the alloperationalattributes Option is chosen, then information is requested about all directory
operational attributes in the entry. If the select option is chosen, then information about the listed attributes is
reguested.

NOTE 2 — This component may be used to request information about, for example, specific operational attributes when

attributes iS Set t0 allUserAttributes, Or about all operational attributes. If the same attribute is listed or implied in both
attributes and extraAttributes, it iStreated as though it has been requested only once.

A request for a particular attribute is always treated as a request for the attribute and all subtypes of that attribute (except
for requests processed by first-edition systems) if the nosubtypeSelection Service control option is not set. If the
noSubtypeSelection Service control option is set, only the requested attributes are returned, not their subtypes.
Similarly, a request for a particular attribute that has friends is treated as a request for the attribute and all friend
attributes, pubject to the dontSelectFriends Service control option not being set.

In responding to a request for attribute information, the Directory treats al collective attributes of ah‘entry as if they
were actud user attributes of the entry, i.e., they are selected like other user attributes and are mergediinto the returned
entry information. A request for alluseraAttributes requests al collective attributes of the entry’as well s ordinary
attributes gf the entry. An attribute is a collective attribute of an entry if al of the following aretrue:

a) itislocated in a subentry whose subtree specification includes the entry;

i) itisnot excluded by the presencein the entry of a collectiveExcludsions attribute value aqual to the
collective attribute type; and

¢) itispermitted by the content rule for the structural object class forthe entry.

The contpxtSelection component is used to specify which attributezvalues shall be returned of the attributes
selected by attributes Or extraAttributes. The contextSeléction is evaluated only against the values of
attributes fhat are candidates to be returned according to those othercomponents of EntryInformationSeélection.
The evalugtion of contextSelection, and the use of defaults'if it is not supplied, is discussed in clguses 7.6.1
to 7.6.3.

If the infpTypes component is such as to request no éttribute values, or the attributes component is|such as to
request ng attributes, then the contextselectiom, COmMponent is not meaningful. If, as a result of applying
contextSelection, there are no values of an attribute eligible to be returned, the attribute may be returned without
any values

The retufnContexts component is used to’request the Directory to return attribute values with their|associated
context ligs. If this component is absent-oris specified with a value of FaLsE, then no context information fis returned
in the resylt. If this component is specified with a value of TRuUE, then all context information is returngd for each
attribute Vfalue returned. Note that ‘the contextSelection component does not selectively affect which context
informatiop is returned when returnContexts iS TRUE.

The familyReturn componént (if present) is used to determine which entries within a compound entfy shall be
returned iflone or more family members have been marked (see clause 7.6.4).

7.6.1 se of centextSelection or context selection defaults

The contéxtsSellection component is used to select certain attribute values of attributes selected by attrifibutes or
extraAtfribdtes. The contextSelection is evaluated only against the values of attributes that are candidates to
be returned according to those other components of EntryInformationSelection. For each attribute value, any
context selection governing its attribute type shall evaluate to TRUE (as defined in clause 7.6.2), in order for that
attribute value to be selected.

A contextSelection iSsaid to govern one or more attribute types if any of the following conditions occur:

— the ContextSelection data type specifies allcontexts (in which case al attribute values of all
attribute types are selected);

— the ContextSelection data type has a selectedContexts component which includes a set of
TypeAndContextAssertion data types where the type component specifies an attribute type,
including its subtypes, that is governed by the contextAssertions cOmponents; or

— the ContextSelection data type has a selectedContexts component which includes a
TypeAndContextAssertion data type where the type component specifies the object identifier
id-oa-allAttributeTypes.
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If contextSelection iS not provided or it does not govern the given attribute type, then a default
contextSelection shall be applied. In addition t0 contextSelection iN EntryInformationSelection, there
are three potential sources for a contextselection: that specified for the operation as a whole, that available within
subentriesin the DIT, and that available locally in the DSA. They are applied according to the following precedence:

1)

2)

3

If contextSelection iSpresent in EntryInformationSelection and it governs the given attribute
type as described above, then it shall be applied.

If contextSelection is not present within the EntryInformationSelection, Of it is present but
does not govern the given attribute type, then the operationcontexts which has been supplied for the
operation as described in clause 7.3 shall be applied if one is present and it governs the given attribute
type as described above.

If the request has neither a contextSelection in the EntryInformationSelection NOr
operationContexts for the operation, or neither governs the given attribute, then the values of the
contextAssertionDefaults attribute in the context assertion subentries (if any) controlling the entry

Fx-1

NOTE
shall be
differen

7.6.2 B

A contex

g

I

A contex

7.6.3 i

A TypeAn

[«

NOTE

)

TypeAn

Fvaluation of contextSelection

tselection iS TRUE (i.e, selects agiven attribute value) if:

Y

tSelection iS FALSE otherwise.

Fvaluation of a TypeAndContextAssertion

HContextAssertion iS TRUE (i.e., selects agiven attribute value) if:

4

shall be applied as the selectedcontexts. (Context assertion subentries are described in ¢lause 14.7
of Rec. ITU-T X.501 | ISO/IEC 9594-2).

If thereisno contextsSelection from the sources described above that govern the given attfibute type,
then the DSA may apply a locally-defined default contextselection. Such a default shal typicaly
reflect local parameters, such as the language or location of the place of deplayment of the OSA, or the
current time of day, but may be tailored differently by the DSA for each DUA‘to which it resppnds.

If N0 contextSelection iS available from any of these sources that(gevern the given attijibute type,
then all values of the attribute are considered selected (i.e., allCentexts is assumed gs the base
default).

- A default contextselection that governs the given attribute type and wmakes an assertion about a certain fontext type
applied in addition to an earlier contextselection governing the same attribute type but making an assefftion about a
L context type, in the same order of precedence as described above.

allContexts iS Specified (this permits a context selection to override any default that might otherwise
be applied if this contextSelection Were omitted); or

each TypeAndContextAssertion il¥selectedContexts iS TRUE as described in clause 7.6.3.

the type of the\vattribute is not the same as (nor a subtype of) the type in the
TypeAndContéxtAssertion andthe type in the TypeAndContextAssertion iS NQt id-oa-
allAttributeTypes. In this case, the TypeAndContextAssertion iS not applicable to the attribute
type of thegiven attribute value and so does not eliminate the attribute value from selection; o

for the attribute value, the contextAssertions in TypeAndContextAssertion iS TRUE|as defined
below.

type in the
ibute type.

contextAssertions iSexpressed either as an ordered sequence of preferred contexts or as a compound set of context

assertions:

a) If all isspecified, then contextAssertions is TRUE for any attribute value only if each ContextAssertion in
the SET is TRUE, as defined in clause 8.9.2.4 of Rec. ITU-T X.501 | ISO/IEC 9594-2.

b) If preference is specified, then each ContextAssertion in the SEQUENCE is evaluated in turn against all
candidate attribute values of the same attribute type, until a ContextAssertion evauates TRUE as defined in clause
8.9.2.4 of Rec. ITU-T X.501 | ISO/IEC 9594-2. (The £allback flag, if present, is not taken into consideration until the
entire SEQUENCE is exhausted.) Once a ContextAssertion evauates TRUE for one of the candidate attribute
values, it shall be evaluated for every candidate attribute value of the same attribute type, but subsequent
ContextAssertion inthe SEQUENCE areignored.

NOTE 2 — preference provides a means for selection to be specified in terms of a first, second, etc., choice of context
(e.g., Language = French but if no French then Language = English).

14
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A TypeAndContextAssertion iSFALSE otherwise.

764 Family Return

The familyReturn component is used to determine which entries within a compound entry shall be returned if one or
more family members have been marked as contributing or participating members. The procedures for how family
members are marked are further described in clause 7.13.

Thememberselect component specifies which entries are selected for return in the result:

— contributingEntriesonly means that only family members marked as contributing members by the
operation are to be returned. In the case of Read or Modify-Entry operations, this is the family member
identified by the object operation argument; for the Search operation, it includes family members that
contributed to the match.

— participatingEntriesOnly means that only family members marked as participating

members by
sgme as for

contributingEntriesOnly.

compoundEntry means that each family member within the compound entry is to be‘returned, except
those that possibly have been explicitly unmarked by a governing-search-rule for a Search opefation.

The familysSelect component supplements the memberselect component by specifyingcthet al child members of
selected fgmilies shall be returned in addition to what is specified by memberselect. The-sequence of elements has no
significange. A family is identified by the structural object class of the family membersimmediately subordinate to the
ancestor. This component has no effect if the memberselect specifies compoundEntry.

NOTE {+ A governing-search-rule may modify what information shall be returned-(sée clause 16.10 of Rec. ITU-T X.501 |
|SO/IEE 9594-2).

EntryInflormation ::= SEQUENCE {
name Name,
fromEntry BOOLEAN DEFAULT~TRUE,
information SET SIZE (1..MAX) OF CHOICE {
attributeType AttributeType,
attribute Attribute{{SupportedAttributes}},
..} oPTIONAL,
incompleteEntry [3] BOOLEAN ‘DEFAULT FALSE, -- not in first edition systems
partialName [4] BOOLEAN DEFAULT FALSE, -- not in first or second edition pystems
derivedEntry [5] BOOLEAN DEFAULT FALSE, -- not in pre-fourth edition systeEls --
-}

The Name| parameter indicates the Distinguished Name of the entry or the name of an dias to the pntry. The

Distinguished Name of.the.entry is returned whenever permitted by the access control policy. If accessis algwed to the

attributes ¢f the entry~but not to its Distinguished Name, the Directory may return either an error or the name of avalid

aliasto the entry.
NOTE 1 - If the entry was located using an alias, then that aliasis known to be avalid aias. Otherwise, how it is ensiired that the
aiasisyalid,is outside the scope of these Directory Specifications.
NOTE Z—Where a particular component of the Directory has a choice of alias names available to It for return, 1t 1s recommended
that where possible it chooses the same alias name for repeated requests by the same requester, in order to provide a consistent
service.

The fromEntry parameter indicates whether the information was obtained from the entry (TRUE) or a copy of the entry
(FALSE).

The information parameter isincluded if any attribute information from the entry is being returned, and contains a
set of attributeTypes and attributes, as appropriate.

The incompleteEntry parameter is included and set to TRUE whenever the returned entry information is incomplete
in relation to the user's request, e.g., because attributes or attribute values are omitted for reasons of access control (and
their existence is permitted to be disclosed), the presence of incomplete shadow information together with
copyShallDo, or because the attributesSizelLimit has been exceeded. It is not set to TRUE because an alias name
has been returned instead of the Distinguished Name.
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The Directory shall complete the name resolution phase of operations in its entirety (including checking all relevant
knowledge references, following up on referrals, etc.) before the partialNameResolution Service control is
considered. If al name resolution options have been exhausted and at least one RDN has been resolved, the
partialName parameter isincluded and set to TRUE if the request had the partialNameResolution Service control
set and the Directory was unable to complete name resolution on all RDNs of the relevant entry. When partialName
is returned as TRUE, it indicates that the information being returned is from the entry at the point where the last RDN
was successfully resolved.

The derivedEntry parameter is included and set to TRUE whenever the returned entry information contains joined
results obtained by performing ajoin on data that originated from more than one directory entry. When this parameter is
TRUE, the value in name may be the name of any of the related entries from which the entry information is derived, or it
may be the name of an alias to any of those entries. The value in name should not be used in subsequent operations. If
the derivedEntry parameter is set to TRUE and the response is signed, the signature is that of the DSA performing the
join.

7.7.2 amily information in entry information

When infgrmation from a compound entry is to be returned, attributes from each member to be returned ge selected
according [to the EntryInformationSelection (possibly modified by a governing-search-rule). \When the
separateFamilyMembers Search control option is set in the search request, each member is réturned ag a separate
entry. Otherwise, if more than one member is to be returned, the entry information shall be packed in such|a way that
the informgtion appears to come from a single entry, which can be the ancestor or a subdrdinate member (the latter is
appropriate when the base object of the search request isafamily member subordinaté to the ancestor and the ancestor
has not hjeen selected by FamilyReturn). The attributes from the other mémbers shall be packed into a
family-information derived attribute as described below.

NOTE 1 — According to the above, multiple family members are always packed inndzead or modifyEntry result.

The use of| the family-information derived attribute is for packaging ‘enly; the attribute does not exist & a distinct
entity; it cannot directly be selected by entryInformationSelection (any attempt to do so shal be ighored), nor
can it be pfotected directly by access control.

family-information ATTRIBUTE ::= {
WITH NTAX FamilyEntries

USAGE directoryOperation
ID id-at-family-information }
FamilyEntries ::= SEQUENCE {
family]-class OBJECT-CLASS.&id, ¢% structural object class value
family[Entries SEQUENCE OF FamilyEntry,
-}
FamilyEnltry ::= SEQUENCE {
rdn RelativeDistinguishedName,
information SEQUENCE\OF CHOICE {
attrlibuteType AttributeType,
attribute Attribute{{Supportedattributes}},
.
family]-info SEQUENCE SIZE (1l..MAX) OF FamilyEntries OPTIONAL,
-}
The famifly<information attribute is a multi-valued attribute. If the ancestor is designated as the| source of
informatiop, each attribute value holds information from a single family. If afamily member subordinate to the ancestor

is designated as the source of information, information is sorted into attribute values based on the structural object
classes of the immediately subordinate members of the designated member.
Each family member that is selected is represented by avalue of type FamilyEntry, which contains:

—  Sdected attribute information (where appropriate), either as an attribute type or as a complete attribute,
depending onthe infoTypes Value in EntryInformationSelection;

NOTE 2 — As stated in clause 7.6, the infoTypes specification only applies for the contained attributes, not for the family-
information atributeitself.

— Any nested FamilyEntries information in the form of a complete family-information attribute,
collected in terms of the structural object classes of the subordinate entries.

— Unsdlected entries are not represented at all unless they are superior to one or more family members that
have been selected.
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7.8 Filter

7.8.1 Filter parameter

A Filter parameter applies atest that is either satisfied or not by a particular entry. The filter is expressed in terms of
assertions about the presence or value of certain attributes of the entry, and is satisfied if, and only if it evaluates to
TRUE.

NOTE — A filter may be TRUE, FALSE or UNDEFINED.

Filter ::= CHOICE {
item [0] FilterItem,
and [1] SET OF Filter,

or [2] SET OF Filter,
not [3] Filter,
-}
FilterItfem ::= CHOICE {
equalilty [0] AttributeValueAssertion,
substrlings [1] SEQUENCE {
ATTRIBUTE. &id ({SupportedAttributes}),

ings SEQUENCE OF CHOICE {
itial [0] ATTRIBUTE.&Type

({SupportedAttributes}{@substrings.type}),
[1] ATTRIBUTE.&Type
({SupportedAttributes}{@substrings,type}).,

inal [2] ATTRIBUTE.&Type
({SupportedAttributes}{@substrings.type}),
trol Attribute{{SupportedAttributes}};
-- Used to specify interpretation of(following items
N
}I
rOrEqual [2] AttributeValueAssertion,
qual [3] AttributeValueAssertion,

[4] AttributeType,
imateMatch [5] AttributeValueAssertion,
ibleMatch [6] MatchingRuleAssertion,
tPresent [7] AttributeTypeAssertion,

uleAssertion ::= SEQUENCE {
ingRule [1] SET SIZE (1..MAX) OF MATCHING-RULE.&id,
[2] AttributeType. OPTIONAL,

lue [3] MATCHING-RULE.&AssertionType (CONSTRAINED BY ({
tchValue shall be alvalue of type specified by the &AssertionType field|of
-- one of the MATCHING-RULE information objects identified by matchingRule --|}),
dnAttributes [4] BOOLEAN DEFAULT FALSE,
-}

A Filter|iseither aFilterItem (See clause 7.8.2), or an expression involving simpler filters composed together with
the logical| operators and; or, and not. The evaluation of a filter can be affected by the action of a relaxatjon policy,
which can| cause a substitution of one matching rule for another, or can supply values that are to be congidered for
matching.

A Filter|whichisaFilterItem hasthevaueof theFilteritem (i.e, TRUE, FALSE or UNDEFINED)

A Filter which isthe and of a set of filtersis TRUE if the set is empty or if each filter is TRUE; it is FALSE if at
least one filter is FALSE; otherwise, it is UNDEFINED (i.e,, if at least one filter is UNDEFINED and no filters are
FALSE).

A Filter which isthe or of a set of filtersis FALSE if the set is empty or if each filter is FALSE; it is TRUE if at
least one filter is TRUE; otherwise, it is UNDEFINED (i.e, if at least one filter is UNDEFINED and no filters are
TRUE).

A Filter which isthe not of afilter is TRUE if the filter is FALSE; FALSE if it is TRUE; and UNDEFINED if it is
UNDEFINED.

A non-negated filter item is defined as one that is nested within an even number of not elements (possibly zero) within
the outermost Filter. Thus, a filter comprising only filter items in an and or or combination would only contain
non-negated items. A negated filter item is defined as one nested within an odd number of not elements within the
outermost Filter.
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Filter item

A FilterItem iSan assertion about the presence or valueg(s) of attributes in the entry under test. An assertion about a
particular attribute type is also satisfied if the entry contains a subtype of the attribute and the assertion is TRUE for the
subtype and the nosubtypeMatch Service control option is not set, or if there is a collective attribute of the entry
(see clause 7.6) for which the assertion is TRUE, or if:

— thedontMatchFriends Service control option isnot set; and

— theentry contains afriend attribute for the specified attribute which has a matching rule compatible with

the assertion; and
— theassertion is TRUE for the friend attribute.

Each assertion is TRUE, FALSE or UNDEFINED.

Every FilterItem includes or implies one or more AttributeTypes Which identify the particular attribute(s)

concerned

mechani

, the purported attributevalue(s) conforms to the attribute syntax defined for that® attribut

Any assm—;r]iyon about the values of such an attribute is only defined if the AttributeType is known by the

implied o

conforms

{o the syntax defined for the indicated matching rules. When these conditions are nofmet, the Fi

shall evaluate to the logical value UNDEFINED.

NOTE

| — Access control restrictions may affect the evaluation of the FilterItem and may-cause the FilterIten

to UNDIEFINED.
An assertipn which is defined by these conditions additionally evaluates to UNDEFINED if it relates to

value and
is defined

Attribute

py these conditions and relates to the presence of an attribute typeevaluates to FALSE.

alue assertions in filter items are evaluated using the matching rules defined for that attribu

substituted for, where applicable, in accordance with the action of a/relaxation policy. Matching rule asg

evaluated

bs specified in their definition. A matching rule defined for a particular syntax can only be use

assertions pbout attributes of that syntax or subtypes of that syntax.

NOTE

P — The action of arelaxation policy can cause a particular matching rule to revert to anullMatch matching

aways gvaluates as TRUE (if non-negated) or FALSE (if negated)) — see clause 8.7.2 of Rec. ITU-T X.520 | ISO/IEQ

A FilterfLtem may be UNDEFINED (as described@bove). Otherwise, wherethe FilterItem asserts:

@ equality—ItisTRUEIf, and only'if thereisavalue of the attribute or one of its subtypesfo
equality matching rule appliedto that value and the presented value returns TRUE.

) substrings —Itis TRUEF, and only if there is a value of the attribute or one of its subtype
the substring matching'rule applied to that value and the presented value in strings retu
See Rec. ITU-T X.520{ ISO/IEC 9594-6 for a description of the semantics of the presented val

which the ordéring matching rule applied to that value and the presented value returr
i.e., thereisiavalue of the attribute which is greater than or equal to the presented value.

which either the equality matching rule or the ordering matching rule applied to that val
presented value returns TRUE, i.e., there is a value of the attribute which is less than or &
presented value.

evaluating
b type, the

indicated matching rule is applicable to that attribute type, and (when used) a presented maltchvalue

lterItem

to evaluate

N attribute

he attribute type is not present in an attribute against which the assertion is being tested. An assefftion which

e type, as
ertions are
id to make

rule (which
9594-6.

which the

5 for which
rns TRUE.
ue.

¢) greaterorEqual —Itis TRUE if, and only if there is a value of the attribute or one of its slibtypes for

s FALSE,

d) 1lessOrEqual — It is TRUE if, and only if there is a value of the attribute or one of its subtypes for

ue and the
ual to the

€) present —ItisTRUE if, and only if the attribute or one of its subtypesis present in the entry.

f)

9)

approximateMatch — It is TRUE if, and only if there is a value of the attribute or one of its subtypes
for which a locally-defined approximate matching algorithm (e.g., spelling variations, phonetic match,
etc.) returns TRUE. If an item matches for equality, it shall also satisfy an approximate match.
Otherwise, there are no specific guideines for approximate matching in this edition of this Directory
Specification. If approximate matching is not supported, this FilterItem should be treated as a match
for equality.

extensibleMatch — It is TRUE if, and only if there is a value of the attribute with the indicated type

or one of its subtypes for which the matching rule specified in matchingRule applied to that value and
the presented value matchvalue returns TRUE.

18 Rec. ITU-T X.511 (10/2012)


https://iecnorm.com/api/?name=6dd2b717bb49b04ae7ac0c1be0797c76

| SO/l EC 9594-3:2014 (E)

If several matching rules are given, the way in which these rules are combined into a new rule is
unspecified (it is a locally-defined algorithm, which reflects the semantics of the constituent matching
rules, e.g., phonetic + keyword match).

If type is omitted, the match is made against all attribute types which are compatible with that matching
rule. If dnattributes iS TRUE, the attributes of the Distinguished Name of the entry are used in
addition to those of the entry in evaluating the match.

If an extensibleMatch iS requested in a filter (rather than an extendedFilter), the
extendedFilter hit in the criticalExtensions parameter in CommonArguments shal be set,
indicating that the extension is critical.

If an implementation does not support any of the matching rules defined in the matchingRule
subcomponent, or if none of the matching rules are compatible with the attribute type, an
extensibleMatch filter item evaluates to UNDEFINED if the performExactly Search control option
isnot set. If the performExactly Search control option is set, the search request is rejected with:

— aserviceError With problem unsupportedMatchingUse,

- a searchServiceProblem notification attribute with the value id-pr-
unsupportedMatchingRule if al the matching rules are unsupported, otherwise with the value
id-pr-unsupportedMatchingUse,

— an attributeTypeList notification attribute which has as value the@ttribute type forl which the
invalid matching rules were defined; and

— amatchingRuleList notification attribute which has as values the object identifiers of the
unsupported and/or incompatible matching rules.

NOTE 3 —An extensibleMatch iSnot permitted for first-edition systems.

M) contextPresent —Itis TRUE if, and only if, the aAttributeTypeassertion for this attfibute type
or, if the nosubtypeMatch service control option is not(set, one of its subtypes evaluates to TRUE.
If context pssertions are included in an attribute value assertion int@filter item, then the filter item is evalugted against

only thosqg values which satisfy all the given context assertions,as described in clause 8.9.2 of Rec. ITU
ISO/IEC 9594-2. If no context assertions are included in an*attribute value assertion, then default context
shall be applied as described in clause 8.9.2.2 of Rec. ITU-T<X.501 | ISO/IEC 9594-2.

7.8.3

Evaluating filterswith family infor mation

Specific fgmily groupings work as follows in fulfitling filter requirements:

entryonlly means that only family members'that completely fulfil the filter requirements are marked as ¢
and participating members (for the definition of contributing and participating members, see clause 7.13).

T X.501 |
assertions

bntributing

compoundEntry Mmeans that the entire’compound entry forms the group that shall satisfy the complete filter; within

each com
members,

strands

the filter i

gound entry that satisfies\the filter, family members that contribute to the match are marked as ¢
vhile all members of the compound entry are marked as participating entries.

imeans that the filter applies to each complete strand from aleaf to the ancestor. The compound ent
fl at least ong’strand matches the filter. Family members on a matching strand that contribute to the

marked as|contributing members, while all the members on a matching strand are marked as participating me

A strand

if a set of members within a family that form a path from a leaf to the ancestor, so that there al

strands as [héréare leaf entries.

bntributing

Iy matches
match are
mbers.

e as many

multiStrand means that a combination of one strand from each family class is a family grouping for the purpose of
matching. All combinations are to be considered one at a time. The compound entry matches the filter if at least one
combination of strands matches the filter. Family members on a matching strand combination that contribute to the
match are marked as contributing members, while all members of a matching strand combination are marked as

participati

ng members.

Two strands are of the same family class if, and only if the family members that are immediately subordinate to the
ancestor have the same structural object class.

A strand is matched for afilter if, and only if it is present in at least one of al possible combinations of strands that
causes the entry to match for the subfilter. The following are corollaries:

—  If the ancestor matches the subfilter completely, all strands are matched.

—  Similarly, if there are three family classes for a particular ancestor, and the subfilter is fulfilled by two of

the classes without considering the third one, all strands for the third family class are matched.
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multiStrand isonly applicable if the base object is the ancestor (or higher) in the DIT. If the base object is a family
member, but not the ancestor, then multistrand shall be ignored and entryonly shall be substituted.

79 Paged results

A PagedResultsRequest parameter is used by the DUA to request that the results of a List or Search operation be
returned to it "page-by-page": it requests the DSA to return only a subset — a page — of the results of the operation, in
particular the next pagesize subordinates or entries, and to return a queryReference Which can be used to request
the next set of results on afollow-up query.

Paged results may either be performed by the DSA to which the DUA has bound by a Bind operation (the bound DSA)
or by the DSA that started the initia evaluation phase (the initia performer as detailed in clause 15.5.5 of
Rec. ITU-T X.518 | ISO/IEC 9594-4).

It shall not be used if results are to be signed, unless there is an understanding among DSA's cooperating to provide the
paged resyits that the DSA performing the paging may remove the signatures on results received from other| DSAs and
then itself [sign the results to be returned toward the DUA. The way such an understanding is established.is putside the
scope of tTlis Directory Specification. Although a DUA may request pagedrResults, a DSA is permitted tg ignore the
request angl return its resultsin the normal manner.

NOTE 1 — The result may be unpredictable in case of a configuration that is not "well-connected”, e.g.xwhere due t¢ shadowing
and uselof NSSRs, the name resolution will locate more than one base object.

If paged results are requested and paging is performed, then the paging DSA shall-ignore the sizeLimit Service
control, if{any. If paging is not performed, the sizeLimit Service control shall ©e honoured. A contribiting DSA
(seeclausg 15.5.5 of Rec. ITU-T X.518 | ISO/IEC 9594-4) shall honour the sizekimit Service control.

PagedResjultsRequest ::= CHOICE {

newRequest SEQUENCE {
pageSize INTEGER,
sortKeys SEQUENCE SIZE (1..MAX) OF SotftKey OPTIONAL,
reverse [1] BOOLEAN DEFAULT FALSE,
unmejrged [2] BOOLEAN DEFAULT FALSE,
pageNumber [3] INTEGER OPTIONAL,
U,

queryReference OCTET STRING,

abandonQuer [0] OCTET STRING,
-}

SortKey [: := SEQUENCE {

type AttributeType,

orderingRule MATCHING-RULE.&id'OPTIONAL,
-}

For anew|list or search operation)ithe PagedrResultsRequest iS Set t0 newRequest, Which consists of the following
parameters:

4) The pagesize’ parameter specifies the maximum number of subordinates or entries to refurn in the
results. ThesDSA shall return up to but not more than the requested number of subordinateg or entries.
The siZeLimit, if any, isignored. The inclusion of family information does not count towards page
sizewhen packaged in family-information derived attributes.

In) ~ The sortkeys parameter specifies a sequence of attribute types with optional ordering matching rules to

Use as sort keys for sorting the returned entries prior to the return to the DUA. In the clase of List
operations, the sorting shall be by RDN, but the sorting requirements shall apply only to attributes within
the RDN. In the case of Search operations, ordering shall only apply to attributes that are actualy
supplied (as a result of selection, and access control, with sorting by distinguished name as a fallback).
The entries are sorted according to their values of the type attribute of the first sortkey in the
sequence, and in the event of multiple entries with the same sort position, of the next sortkey in the
sequence, and so on.

For a particular sortkey, the DSA uses the orderingRule matching ruleif it is present, otherwise the
ordering matching rule of the attribute if one is defined; it ignores the sort key if none are defined. If
the attribute type is multi-valued, the "least” value is used; if the attribute type is missing from the
returned results, it is regarded as "greater” than all other matched values. A DSA is permitted to support
only certain sort key sequences (thus, a DSA that holds and returns its data in the internal order
"aphabetic by surname" will be able to comply with only one sort key sequence). If it cannot support the
requested sequence, it shall use a default sort sequence.
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A hierarchical group shall not be separated, but returned in the sequence as specified by clause 10.3 of
Rec. ITU-T X.501 | ISO/IEC 9594-2. When sorting is performed, the first entry of a hierarchical group to
be returned determines the position of the hierarchical group within the sorted result.

NOTE 2 — A hierarchical group may span pages.

c) If the reverse parameter is TRUE, then the DSA shal return the sorted results in reverse order (i.e.,
from "greatest” to "least” — if the attribute type is multi-valued, the "greatest” is used; if the attribute type
ismissing from the returned results, it is regarded as "less' than all other matched values). If it is FALSE,
the DSA shall return them in forward order. If no sortkeys parameter is specified, this parameter is
ignored.

d) [If the unmerged parameter is TRUE and the DSA responsible for the paging is collecting results from a
number of other DSAS, it shall return all the data from one DSA (in sort order) before returning data
from the next DSA. If the parameter is FALSE, the DSA shall collect the results from al other DSAs and
sort the merged data before returning any of it. If no sortkeys parameter is specified, this parameter is
fgnored. The semantic of e unmerged paamed 1S the same whether the DSA supports PSP paged
results or not.

@) If the pageNumber parameter is present, it indicates that the user wants to start with) a-partfcular page
rather than the first one. This parameter shall be ignored if ordering is not requested.

For afolldw-up request, i.e., to request the next set of paged results, the DUA makes the same)list or search request as
before, buk sets PagedrResultsRequest {0 queryReference, With the vaue of this)parameter the same as that
returned ip the PartialoutcomeQualifier Of the previous results. The DUA has no understanding of the
queryReflerence, Which is available to a DSA to use as it wishes to record context information for the fuery. The
DSA usesthisinformation to determine which results to return next.

The DUA |may at any time indicate that no more pages are required by making the same 1ist or search|request as
before, by setting the PagedResultsRequest Set t0 abandonQuery, Wwith the value identicAl to the
queryReflerence value returned in the PartialoutcomeQualifiex’of the previous results. No further pages shall
be requested or returned. An abandoned error with problem code pagingabandoned shall be retufned. It is
implementiation-dependent as to when the pages will be purged.

In the case where the queryReference Or the abandonQuery choice is made, the new request and the origina
informatiop shall be identical in the following respects:
4 baseObject Within searchArgumentOr object Within ListArgument shall match for the present
and the original request;

4 the queryReference subcomponent of pagedResults shall be identical to the queryReference
value returned in the PartialOutcomeQualifier Of the previous result;

4+ the options component of the ServiceControls data type shall specify identical optigns for the
present and the original request;

4+ operationProgtes's (if present) shall beidentical for the present and the original regquest.

Otherwisela serviceErrorwith problem invalidQueryReference shall bereturned.
NOTE B — If the DIB-changes between search requests, the DUA may not see the effects of these changes. This is
implemgntati on-dependent.

NOTE 4 — A query=reference may remain valid even if a DUA begins a new list or search operation. A DUA may request paged
results yith several queries and then return to an earlier query and request the next page of results using the queyy-reference
supplienll farit. The number of "active" query-references to which a DUA can returnis alocal DSA implementation pption, asis
the lifetlme.of those query-references

NOTE 5 — Support of the abandonguery choice isonly available for post fourth edition systems.

NOTE 6 — When a DAP association terminates, access to all associated paged results is lost. Paged results can only be accessed
within the DAP application-association within which they were originally invoked.

7.10 Security parameters

The securityParameters govern the operation of various security features associated with a Directory operation.

NOTE 1 — These parameters are conveyed from sender to recipient. Where the parameters appear in the argument of an operation
the requester is the sender, and the performer isthe recipient. In aresult, the roles are reversed.

SecurityParameters ::= SET {
certification-path [0] CertificationPath OPTIONAL,
name [1] DistinguishedName OPTIONAL,
time [2] Time OPTIONAL,
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random [3] BIT STRING OPTIONAL,
target [4] ProtectionRequest OPTIONAL,
-- [5] Not to be used
operationCode [6] Code OPTIONAL,
-- [7] Not to be used
errorProtection [8] ErrorProtectionRequest OPTIONAL,
errorCode [9] Code OPTIONAL,
-}

ProtectionRequest ::= INTEGER {none(0), signed(1)}

Time ::= CHOICE {
utcTime UTCTime,

generalizedTime GeneralizedTime,

-}

ErrorProtectionRequest TT= INTECER {Tone (0, =tonedt1 5
The certfification-path component is defined in clause 7.7 in Rec. ITU-T X.509 | ISO/IEC. 959

componen
signed. If

the recipignt rejects the signature, or attempts to determine a certification path, is a local, \matter. The
certificate ghall have the distinguished name in the subject field as specified by the name compenent.

The name

generates a signed argument, the name is the distinguished name of the DSA to which«he operation is submit

The time
random nu

The randd

the time pgqrameter to enable the detection of replay attacks. If sequenice'integrity is required, then the randon
bd to carry a sequence integrity number as follows:

The random value used with operation arguments is derived using a pre-agreed sequence (e.g., the

may be us

q

The targyd
requester's
protection
actually pr

on the limiftations of the Directory.

The oper4
or errors).
shall chech
isthat the

mber to enable the detection of replay attacks.

4

Lt ProtectionRequest May appear only in the request for an operation to be carried out, and in

shall be present and contain the signer's public-key certificate if the request argument, response

4-8.). This

or error is

he recipient requires a certification path for validation, and an acceptable parameter iS’not present, whether

is the distinguished name of the first intended recipient of the argument of result. For example,

s the intended expiry time for the validity of the request, response or ‘error. It is used in conjuncti

previous value plus 1) from:

i) for the first operation sent from a*system on a binding, the random value passed i
operation argument/result by the remote peer system; and

ii) for subsequent operations, thesrandom value passed in the previous operation in the same

public-key

if a DUA
fed.

bn with the

bm value is a number that should be different for each requesty response or error. It is used in conjunction with

h argument

n the bind

direction.

) The random value used with operation results or errors is derived using some pre-agreed seqlience from

the random value in the request (e.g., random in request argument plus 1).

preference regarding the degree of protection to be provided to the result. Two levels are provided
requested, the default);sand signed (the Directory is requested to sign the result). The degree of
pvided to the result isindicated by the form of result and may be equal to or lower than that reque

L tionCode parameter is used to bind securely the operation code to the message (request argume
If thisparameter is present, it shall take the value of the operation code for the operation and t

dicates the
none (NO
protection
sted, based

nts, results
he receiver

that the value in this parameter is equal to the operation code in the received message. If not, the gssumption

bperation code has been changed and the message shall be discarded,

NOTE

-— The operaiion code s only securely bound to the message If the message 1s Signed,

The errorProtection request may appear only in the request for an operation to be carried out, and indicates the
reguester's preference regarding the degree of protection to be provided to any error. Two levels are provided: none (no
protection requested, the default), and signed (the Directory is requested to sign the error). The degree of protection
actually provided to the error isindicated by the form of error and may be equal to or lower than that requested, based

onthelimi

tations of the Directory.

NOTE 3 — A DUA may request that any security |abel context be returned with an attribute value using the context selection.

The errorcode is used to secure the error code where an error is returned in response to an operation.

If the syntax of Time has been chosen as the uTcTime type, the value of the two-digit year field shall be rationalized
into afour-digit year value asfollows:

—  If the 2-digit value is 00 to 49 inclusive, the value shall have 2000 added to it.
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— If the 2-digit value is 50 to 99 inclusive, the value shall have 1900 added to it.

GeneralizedTime shall be used if the negotiated version is v2 or greater. The use of GeneralizedTime When vi
has been negotiated may prevent interworking with implementations unaware of the possibility of choosing either
UTCTime OF GeneralizedTime. It is the responsibility of those specifying the domains in which this Directory
Specification will be used, e.g., profiling groups, as to when the GeneralizedTime may be used. In no case shall
UTCcTime be used for representing dates beyond 2049.

7.11 Common elements of procedure for access control

This clause defines the elements of procedure that are common to all abstract service operations when basic-access-
control, rule-based-access-control or both are in effect. If both mechanisms are in effect, the order in which they are
applied is a local matter, except that if access is denied to the entry, an attribute type or an attribute value, by either
mechanism, then a grant from the other mechanism shall not override it. In this respect, DiscloseOnError permission of

i - trolis a arant that shall not override a danv.of la-hasad tr ol
basc aCC\.h. r\r\h"rn graht at el L y il ha accasc.contro -

7111 Common elements of procedurefor basic access control

7.11.1.1 Aliasdereferencing

If, in the process of locating a target object entry (identified in the argument of an abstractyservice opergtion), alias
dereferencng is required, no specific permissions are necessary for alias dereferencing to-take place. Howeyer, if alias
dereferengng would result in a ContinuationReference being returned (i.e, in a“Referral), the| following
sequenceaif access controls applies. If the DSA chains the request to another DSA and receives a referral back from it,

then the adcess controls shall be applied to the referral if the targetobject intheererral isthe same asin the chained
request. That is, the DSA shall police all referrals whether they were generatedtaeally or remotely.

1) Read permission is required to the alias entry. If permission is not granted, the operatipn fails in
accordance with the procedure described in clause 7.11. 1

TN EY
~

Read permission is required to the aliasedEntryName)éttribute and to the single value that |t contains.
If permission is not granted, the opeation fails and nameError with| problem
aliasDereferencingProblem shal be returned. The matched element shall contain the name of the
dias entry.
NOTE + In addition to the access controls described aboveysecurity policy may prevent the disclosure of knowledgelinformation
which Would otherwise be conveyed as a continuationReference in Referral. |f such a policy isin effect and if a DUA
congtraips the service by specifying chainingProhibited, the Directory may return a serviceError With problem
chainihgRequired. Otherwise, a securityError With problem insufficientAccessRights Of noInformatjon shal be
return

7.11.1.2 Return of Name Error

If, while pgrforming an abstract serviceOperation, the specified target object (alias or entry) —e.g., the Nameof an entry
to be read or the baseObject iRA@'search request — could not be found, a nameError with problem noSuchobject
shall be feturned. The matc¢hed element shall either contain the name of the next superior entry| to which
DiscloseOpError permission.is granted, or the name of the DIT root (i.e., an empty RDNSequence).

NOTE + The second alternative may be taken by a DSA which does not have access to all superior entries.

7.11.1.3 Non-disclosure of the existence of an entry

If access ig denied under rule-based-access-control, then the DiscloseOnError permission is not applicable.

If, while performimgamabstract Servite operation, theTecessary entry tevepermission s ot granted-tothe specified
target object entry — e.g., the entry to be read — the operation fails and the error returned is one of: if DiscloseOnError
permission is granted to the target entry, a securityError with problem insufficientAccessRights Or
noInformation shall be returned; otherwise, a nameError with problem nosuchobject shal be returned. The
matched element shall either contain the name of the next superior entry to which DiscloseOnError permission is
granted, or the name of the DIT root (i.e., an empty RDNSequence).

NOTE — The second alternative may be taken by a DSA which does not have access to all superior entries.

Additionally, whenever the Directory detects an operational error (including areferral), it shall ensure that in returning
that error, it does not compromise the existence of the named target entry and any of its superiors. For example, before
returning a serviceError With problem timeLimitExceeded OF an updateError Wwith problem
notAllowedOnNonLeaf, the Directory verifies that DiscloseOnError permission is granted to the target entry. If it is
not, the procedure described in the paragraph above shall be followed.
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7.11.1.4 Return of Distinguished Name

In a Compare, List, or Search operation, ReturnDN permission isreguired to the object (Or baseObject) entry if, asa
result of dereferencing an alias, the object's distinguished name is to be returned in the name parameter of the operation
result (see clause 9.2.3). If this permission is not granted, the Directory shall return an alias name for the entry instead,
as described in clause 7.7, or it shall omit the name parameter altogether.

In aRead or Search operation, ReturnDN permission is required to an entry in order to return its distinguished name in
EntryInformation. If this permission is not granted, the Directory shall return the name of an alias instead, as
described in clause 7.7, or if no alias name is available, it shall fail the operation with a nameError (in the case of
Read) or omit the entry from the results (in the case of Search).

If the user supplied alias name is returned in the result, then the aliaspeferenced flag of commonResults shall not
be set to TRUE.

In order t¢ access an entry, permission is required to access at least one attribute value in theyentry. If entry level
permissior] is not granted, then nameError with problem nosuchobject shall be returned.

7.11.2.2 Returning the name of an entry

In order tg return the DN of an entry, permission is required to access all the attributevalues of at least Qne context
variant of the RDN of the entry (thisistermed RDN permission). No permissions arefequired from any of the superiors
of the entry. If RDN permission is not granted, then a DSA may choose to either return the DN of a valid @lias of the
entry for which RDN permission has been granted, or to omit the name compenent from the operation result.

NOTE 1 The selection of an appropriate alias name is further described in the netes of clause 7.7.

7.11.2.3 Aliasdereferencing

In order toldereference an dlias, permission is required to accessthe aliasedEntryName attribute value.

7.11.2.4 Return of Name Error (noSuchObject)

The matched component of nameError with problem nosuchobject shal be set to the name of the next superior
entry to which the requester has RDN permission. Ifstich an entry is not available to the DSA generating thelerror, then
the name gf the DIT root shall be returned.

7.11.2.5 Accessing an attribute

In order tolaccess an attribute, permission.is needed to access at |east one of the values of the attribute.

7.11.2.6 Deleting information

In order tq delete an attribute ialue, permission is needed to access that value. When deleting an entry or an attribute,
the operatipn shall return a suecessful response if at least one attribute value is deleted, irrespective of how many values
were requésted to be deleted.

7.11.2.7 llnvoking.search-rules

In order tq evaluate a search-rule against the arguments of a search operation, invoke permission to the ch-rule is
required fqr'the requester originating the search operation. The user needs no other permissions to access the gearch-rule
attribute or the subentry that containsit.

7.11.3 Family information

Family information is treated the same way as any other information, except that the access control information (ACI)
for which the ProtectedItem iS marked as iS includeFamily; if the ACI is applicable to an ancestor or family
member this causes subordinate family members to be subject to the same ACI. IncludeFamily iS only meaningful
when applied to an entry protected item.

7.12 Managing the DSA Information Tree

The DSA Information Tree held by a DSA can be managed using the Directory abstract service. When the DSA
Information Tree is managed:

— al DSEsinaDSA arevisible through the DAP including the root DSE;
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—  attributes defined as no user modification may be modified (though the DSA can reply with a
serviceError With problem unwillingToPerformif it cannot support the requested change);
— knowledge is merely another attribute which can be read and modified; and
— the DSA never chains requests or returns referrals or continuation references.

Visihility of DSEs and the retrieval of or changes to operational attributes can be controlled via access control in the
normal way.

The management of a DSA Information Treeis achieved by a DUA using the following procedures:
1) TheDUA BINDsdirectly to the DSA which holds the DSA Information Tree that is to be managed.
2) For each operation that is used to manage the DSA Information Tree:
— themanageDSAIT extension bit shall be set;
— themanageDSAIT option shall be set;

— the manageDSAITPlaneRef oOption shall be included if a specific replication plang is to be
managed.

The following components are ignored by the Directory:
- operationProgress in CommonArgument;
- referenceType in CommonArgument;
- entryOnly in CommonArgument;
— nameResolveOnMaster iN CommonArgument; and

— chainingProhibitedin ServiceControls.

7.13 IProceduresfor families of entries

As specified in clause 7.3.2, family members within a compound_ entry may be grouped together for the purpose of
operation pvaluation. This grouping is only relevant for Compare, Search and Remove Entry operationg If family
grouping i$ specified for any other operation, it shall be ignored:

entryInflormationSelection, the concepts of conttibuting member and participating member is introduced. These

For determining which family members that shall bereturned according to the familyReturn component of the
concepts afe only relevant for operations that return. entry information, i.e., Read, Search and Modify Entry ;Ivcerations.

If a familyl member makes an active contribution to the operation evaluation, it is marked as a contributing member. A
family mepnber makes a contribution to the.match if it is part of afamily grouping that matches the filter and if it holds
one or mofe attributes that are matched fiy-non-negated filter items. It also contributes if it holds an attributg of a given
type if a rlegated filter item for the same type does not match. In the case of a Read or Modify Entry opgration, the
family member that is selected by.the operation (as specified by the object component of the operation) |s the only
member marked as a contributing 'member and as a participating member. In the case of a Search operation, family
grouping is done for filter matching. If a family grouping matches a filter (see clause 7.8.3), al memberg that have
contributeql actively to théxmatching are marked as contributing members, while al entries of the grouping @&re marked
as particippting membeérs: If the filter used is the default filter (and : { }), then al members of a family grouping
shall be mgrked as participating members, but not as contributing members.

y selection
d entry is

f ' Y TES hat are not
compound entries shall be selected, otherwise they shaII be ech uded If a referenced entry isa compound entry, the
marking of its members shall be done as follows. Each member of the referenced compound entry that have the same
local member name as a member of the matched compound entry is marked the same way. All other members of the
referenced compound entry are left unmarked.

As a Search filter can possibly match several compound entries, the resulting selection and marking shall be the union
of those for the individual matched compound entries.

If a matched entry not being a compound entry references a compound entry in its hierarchy selection, al the members
of that compound entry are marked as participating.

How this marking of entries affects the return of entry information is detailed in clause 7.6.4.

Family members may be packed into a family-information derived attribute. If only a single member of a
compound entry is returned in the result, packaging shall not be performed. However, if several members are returned
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from a Read or Modify Entry operation, these members shall be packed. In the case of a Search operation where several
members of a compound attribute are returned they shall be packed unless the separateFamilyMembers Search
control option is set, in which case the members shall be returned as separate entries.

When performing search operations involving compound entries, there are four relevant phases for a Search operation:

8

The Direct
at the begi

8.1
811

A Directo

director

ARGUM
RESUL
ERROR

Directo
crede
versi

-}

a)

b)

©)

The groupings of family members within each entry of interest, as defined by familyGrouping, are
logically considered within each candidate entry (i.e., as selected by subset). By pooling together all the
attributes of the group, all attribute values for a given attribute type are considered to belong to that
single attribute type, even if they originate from different family members.

Thefilter is applied to each family grouping; if thefilter is satisfied for the grouping, the compound entry
then satisfies the filter, and is considered to be selected by the filter. Family members are marked as

described above.

The marked entries are augmented, as specified by familyReturn in EntryInformationSelection,

to-mark-aH-entries that-would-be-returned

tials [0] Credentials OPTIONAL,
s [1] Versions DEFAULT {v1},

Credenti

simpl
stron
exter:
spkm
sasl

-}

SimpleC
name

edentials ::= SEQUENCE {
[0] DistinguishedName,

If the additionalControl cOmponent is present in a governing-search-rule (see clause
Rec. ITU-T X.501 | ISO/IEC 9594-2), the markings, and thereby what is returned, may-be chal
result of processing the referenced control attributes.

Bind, Unbind operations, Change Password and Administer Passwor d oper ati

ory Bind and Directory Unbind operations, defined in clauses 8.1 and 8.2{respectively, are used b
hning and end of a particular period of accessing the Directory.

Directory Bind

Directory Bind syntax

y Bind operation is used at the beginning of a period of atcessing the Directory.

yBind OPERATION ::= {

T DirectoryBindArgument
DirectoryBindResult
{directoryBindError} }

BindArgument ::=

ls ::= CHOICE {
[0]
[1]
1Procedure, 2]
[3]
[4]

SET {

SimpleCredentials,
StrongCredentials,
EXTERNAL,
SpkmCredentials,
SaslCredentials,

16.10.8 of
nged as the

ons
/ the DUA

validity I SET {
[0] CHOICE {

UTCTime,

GeneralizedTime} OPTIONAL,

timel
utc

gt

time2
ute

gt

unprotected
protected

o7

userPwd [0] UserPwd } OPTIONAL }

[1] CHOICE {
UTCTime,
GeneralizedTime} OPTIONAL,
randoml [2] BIT STRING OPTIONAL,
random2 [3] BIT STRING OPTIONAL} OPTIONAL,
password [2] CHOICE {

OCTET STRING,
HASH{OCTET STRING},

StrongCredentials ::= SET {
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certification-path [0] CertificationPath OPTIONAL,
bind-token [1] Token,
name [2] DistinguishedName OPTIONAL,
-- [3] Not to be used
cee }
SpkmCredentials ::= CHOICE {
req [0] SPKM-REQ,
rep [1] SPKM-REP-TI,
}
SaslCredentials ::= SEQUENCE {
mechanism [0] DirectoryString{ub-saslMechanism},
credentials [1] OCTET STRING OPTIONAL,
saslAbort [2] BOOLEAN DEFAULT FALSE,
}
ub—sasldechanism INTEGER ::= 20 -- According to RFC 2222
Token ::= SIGNED{TokenContent}
TokenCornftent ::= SEQUENCE {
algorilfthm [0] AlgorithmIdentifier{{SupportedAlgorithms}},
name [1] DistinguishedName,
time [2] Time,
randOﬂ [3] BIT STRING,
response [4] BIT STRING OPTIONAL,
Versions ::= BIT STRING {v1(0), v2(1)}
DirectoryBindResult ::= SET {
credentials [0] Credentials OPTIONAL,
versions [1] Versions DEFAULT {vl},

e ooy

pwdResponseValue [2] PwdResponseValue OPTIONAL }

PwdResponseValue ::= SEQUENCE {

warninlg CHOICE {
timeLeft [0] INTEGER (0..MAX),
graceRemaining [1] INTEGER (0.,MAX),
...} OPTIONAL,

error [ENUMERATED {
passwordExpired (0),
chanlgeAfterReset (1),
... |} opTIONAL}

directoryBindError ERROR/::= {
PARAMHETER OPTIONALLY-~PROTECTED {SET {
versjions [0] Versions DEFAULT {vl1},
errdr CHOICE {
serviceError [11] ServiceProblem,
securityError [2] SecurityProblem,
Ry
securityParameters [30] SecurityParameters OPTIONAL }}}
BindKeyInfo ::= ENCRYPTED{BIT STRING}

8.12 Directory Bind arguments

The credentials argument of the birectoryBindArgument alows the Directory to establish the identity of the
user. The credentials may be simple, Or strong or externally defined (externalProcedure) (as described in Rec.

ITU-T X.509 | ISO/IEC 9594-8).

If simple is used, it consists of a name (always the distinguished name of an object), an optiona validity, and an
optional password. This provides alimited degree of security. The password may be unprotected, or it may be protected
(either Protectedl or Protected2) as described in clause 18.1 of Rec. ITU-T X.509 | ISO/IEC 9594-8 or it may be the
userPwd attribute. The validity supplies timel, time2, randoml and random2 arguments, which derive their meaning
through bilateral agreement, and which may be used to detect replay. In some instances a protected password may be
checked by an object which knows the password only after locally regenerating the protection to its own copy of the
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password and comparing the result with the value in the bind argument (password). In other instances, a direct
comparison may be possible. A possible approach for protected passwords may be found in Annex K of ITU-T X.509 |
ISO/IEC 9594-8. If the userPwd attribute is used, the password may be transmitted in the clear or encrypted and the
matching rule is defined in clause 18.1.8 of Rec. ITU-T X.509 | ISO/IEC 9594-8.

GeneralizedTime shall be used for timel and time2 if the negotiated version is v2 or greater. The use of
GeneralizedTime When v1 has been negotiated may prevent interworking with implementations unaware of the
possibility of choosing either uTCcTime Or GeneralizedTime. It iSthe responsibility of those specifying the domains
in which this Directory Specification will be used, e.g., profiling groups, as to when the GeneralizedTime may be
used. uTcTime shall not be used for representing dates beyond 2049.

For the strong alternative, the specification for the parameters of StrongCredential are

— the certificate-path component, if present, shall hold a certification path as specified by the
CertificationPath datatype asdefined in clause 7.6 of Rec. ITU-T X.509 | ISO/IEC 9594-8;

thebind-token component shall be signed and shall have the subcomponents as specified below; and

the name component shall hold the distinguished name of the requester.
the bound DSA to authenticate the identity of the requester establishing the application~assocjation. The

alternative is taken in, information relating to identity is conveyed. This enablesthe identity of gther entity

The argumjents of the bind token are used as follows. algorithm isthe identifier of\the’algorithm employed fo sign this
. name iS the name of the intended recipient. The time parameter cofitains the expiry time of theltoken. The

If externhlProcedure is used, then the semantics of the authentication scheme being used are outside the scope of

sasl is uped when using the Simple Authentication and Security Layer (SASL) specified in IETF RFC|4422. If a
Bind operation is invoked with a saslcredentials mechanism value set to the empty string, a
rror Of inappropriateAuthentication:$hall be returned.

The versjons argument of the DirectoryBindargument identifies the versions of the service which the DUA is
prepared to participate in. The value v1 denotes the'protocol version 1 and the value v2 denotes the protocol version 2.
The valug v2 shal be used if, in a subseguent ModifyEntry operation, the altervalues OF resetValue
modificatipn types are to be sent in arequest-or aresult other than NULL is required (see clause 11.3). The valelue shall be
set to v2 if| signing of errors or result to.Add Entry, Remove Entry, Modify Entry, Modify DN is used.

Migration fo future versions of the Directory should be facilitated by:

a) any elements of DirectoryBindArgument Other than those defined in this Directory Specification
shall be acceptedand ignored;

Iv) additionaloptions for named bits of pirectoryBindargument (e.g., versions) not defingd shall be
accepted and ignored.

The resppnse component is used to carry a number derived from random if challenge response of autheftication is
required.

8.1.3 Directory Bind results
Should the bind request succeed, aresult shall be returned.

The credentials argument of the DirectoryBindResult alows the user to establish the identity of the Directory.
It allows information identifying the DSA (that is directly providing the Directory service) to be conveyed to the DUA.
It shall be of the same form (i.e., cHOICE) asthat supplied by the user.

The versions parameter of the DirectoryBindResult indicates which of the versions of the service requested by
the DUA is actually going to be provided by the DSA.

The following applies independently whether the DSA holds the responder's master entry or areplicated entry:

a) If thewarning.timeLeft component ispresent and different from zero, the error component shall be
absent.

b) If thewarning.graceRemaining component is present, the error.passwordExpired may be set.
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The following applies when the DSA holds the master entry for the requester:

a) If warning ispresent with either the timeLeft Set t0 zero or graceRemaining Set to zero and
error.passwordExpired Set, only achange-password operation is accepted.

b) if error.changeAfterReset iSSet, warning shall not be present. Only a change-password operation
is accepted.

814 Directory Bind errors

Should the bind request fail, a bind error shall be returned. If the Bind request was using strong authentication or if
SPKM credentials were supplied, then the Bind responder may sign the error parameters.

The versions parameter of the directoryBindError indicates which versions are supported by the DSA.

The securityParameters components (see clause 7.10) shall be included if the error isto be signed.

A securifyError Of serviceError Sat De Suppiedasfottows:

securijtyError inappropriateAuthentication
invalidCredentials
blockedCredentials

spkmError
unsupportedAuthenticationMethod
passwordPolicyRequired
passwordExpired
inappropriateAlgorithms

servideError unavailable
saslBindInProgress

For detail§on serviceError and securityError, See clauses 13.7 and'13.8.

8.2 Directory Unbind

The unbingling at the end of a period of accessing the Directory is for the OSI environment specified in clauses 7.6.4
and 7.6.5 ¢f Rec. ITU-T X.519 | ISO/IEC 9594-5 and for.thelT CP/IP environment in clause 9.2.2 of Rec. ITY-T X.519 |
| SO/IEC 9694-5.

NOTE + On unbinding, all paged results that have notbeen accessed so far become inaccessible, and they should be disposed of.

9.1 Read
9.1.1 Read syntax
A Read operation is-used to extract information from an explicitly identified entry. It may also be used fo verify a
distinguished .name. The arguments of the operation may be signed (see clause 17.3 of Rec. ITU-[I X.501 |
ISO/IEC 9594¢2) by the requester. If th .10) in the
request is s ; i nall not be
signed.
read OPERATION ::= {
ARGUMENT ReadArgument
RESULT ReadResult
ERRORS {attributeError |
nameError |
serviceError |
referral |
abandoned |
securityError}
CODE id-opcode-read }
ReadArgument ::= OPTIONALLY-PROTECTED { ReadArgumentData }
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ReadArgumentData ::= SET {
object [0] Name,
selection [1] EntryInformationSelection DEFAULT {},

modifyRightsRequest [2] BOOLEAN DEFAULT FALSE,

o7

COMPONENTS OF CommonArguments }
ReadResult ::= OPTIONALLY-PROTECTED { ReadResultData }
ReadResultData ::= SET {

entry [0] EntryInformation,

modifyRights [1] ModifyRights OPTIONAL,

o7

o7

COMPONENTS OF CommonResults }
ModifyRilghts ::= SET OF SEQUENCE ({
item CHOICE {
entry [0] NULL,
attribute [1] AttributeType,
value [2] AttributeValueAssertion,
N
permisssion [31 BIT STRING {
add (0) ’
remove (1),

rename (2),
movjrrl (3)},

}
912 ¥

The objeq
more dias

The seleq

Read arguments

t argument identifies the object entry from which information is requested. Should the Name inv
bs, they are dereferenced (unless thisis prohibited by the relevant service controls).

tion argument indicates which information from the entry is requested (see clause 7.6). Howeve

not be i[:med that the attributes returned are the same asor-fimited to those requested.

The co

applying t
provided.
(see clausg

The modi
and its attr

9.1.3 F
Should the

The entry
required b

The modi
has modif

nArguments (See clause 7.3) include aispecification of the service controls and security
 the request. For the purposes of this operation, the sizeLimit component is not relevant and is
7.10) component shall beincluded in the arguments.

FyRightsRequest argument is used to request the return of the requester's modification rights t
butes.

Read results
request succeed, the result shall be returned.

result parameter holds the regquested information (see clause 7.7). This may include family info
the presence of a familyReturn €lement in EntryInformationSelection.

blve one or

r, it should

parameters
ignored if

If the argument of this operation Is to be signed by the reguester, the securityParameters

0 the entry

rmation, if

nd the user

FyRigh'ts parameter is present if it was requested via the modifyRightsRequest argument, al

catian privileges to some or al of the requested entry information, and the return of this infgrmation is

permitted
for the attri

30

ibutes specified in the selection argument. The parameter contains the following:

by the local security policy. If returned, the modification rights of the requester are returned for the entry and

An element of the seT isreturned for the entry; for each user attribute requested which the user has

the right to add or remove; and for each returned attribute value for which the user's rights to add or

remove it differ from those of the corresponding attribute.

Thereturned permission indicates which operations or actions on the entry by the user would succeed.

In the case of an entry, remove indicates that a RemoveEntry operation would succeed; rename

indicates that a Modi £yDN operation with the newsuperior parameter absent would succeed

iy and move

that a ModifyDN operation with the newsuperior parameter present and an unchanged RDN would

succeed.
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In the case of attributes and values, add indicates that a Modi fyEntry operation that adds the attribute
or value would succeed; and remove indicates that a Modi fyEntry operation that removes the attribute
or value would succeed.

NOTE — An operation to move an entry to a new superior may also depend on permissions associated with the new superior (as
for example with basic-access-control). These are ignored when determining permission.

The commonResults (See clause 7.4) include the security parameters applying to the response. If this result is to be
signed by the Directory, the securityParameters (See clause 7.10) component shall beincluded in the results.

914 Read errors

Should the request fail, one of the listed errors shall be reported. If none of the attributes explicitly listed in selection
can be returned, then an attributeError with problem noSuchaAttributeorvalue shall be reported. The
circumstances under which other errors shall be reported are defined in clause 13.

9.15 a0 Oper ation deciSion pomts for DasiC access Controt

If rule-baspd-access-control is also to be applied, the order in which it is applied with respect to basic-aecess-tontrol is a
local mattér, except that if access is denied to the entry, an attribute type or an attribute value, by either mefhanism, it
shall not be overridden by the other mechanism. In this respect, DiscloseOnError permission of basic-access-fontrol is a
permissior] that shall not override a deny of rule-based-access-control.

If basic-acgess-control isin effect for the entry being read, the following sequence of accesseontrols applies:

1) Read permission is reguired to the entry being read. If permission isnot/granted, the operat|on fails in
accordance with clause 7.11.1.3.

If the infoTypes element of selection specifies that attributetypes only are to be returngd, then for
each attribute type that is to be returned, Read permission is required. If permission is not dgranted, the
attribute type is omitted from the Readresult. If, as a(Consequence of applying these gontrols no
attribute information is returned, the entire operation failsin accordance with clause 9.1.5.1.

FNEY
~

3.

3) If the infoTypes element of selection specifies’that attribute types and values are to be returned,
then for each attribute type and for each value thet is to be returned, Read permission is rfequired. If
permission to an attribute type is not granted, the'attribute is omitted from ReadrResult. If pefmission to
an attribute value is not granted, the valueds-omitted from its corresponding attribute. In thg event that
permission is not granted to any of the values within the attribute, an Attribute €lement coptaining an
empty SET OF AttributeValue d§returned. If, as a consequence of applying these cpntrols, no
attribute information is returned, the.entire operation fails in accordance with clause 9.1.5.1.

NOTE t Privileges that permit a DAP read eperation may not work in an LDAP environment where browse pgrmission is
required to support an equivalent read service.

9.1.5.1 [rror returns

If the operftion fails as defined in.clause 9.1.5, items 2) or 3), the valid error returns are one of:

@ If an open-ended-option was specified (i.e., allUserAttributes OF allOperationalAttributes),
asecurityError With problem insufficientAccessRights Of noInformation shal bg returned.

) Otherwise,if aselect option was specified (in attributes and/or in extraAttributes),then if the
Disclos¢OnError permission is granted to any of the selected attributes, a securityError with
problem insufficientAccessRights Of noInformation shall be returned. Othg¢rwise, an
attributeError With problem noSuchAttributeorvalue shall bereturned.

9.1.5.2 Non-disclosure of incompleteresults

If an incomplete result is being returned in EntryInformation, i.e., some of the attributes or attribute values have
been omitted because of the applicable access controls, the incompleteEntry element shall be set to TrRUE if
DiscloseOnError permission is granted to at least one attribute type withheld from the result, or at least one attribute
value withheld from the result (for which attribute type Read permission was granted).

9.1.6 Read operation decision pointsfor rule-based access control

If basic-access-control is also applied, the order in which it is applied with respect to rule-based-access-control is alocal
matter, except that if access is denied to the entry, an attribute type or an attribute value, by either mechanism, it shall
not be overridden by the other mechanism. In this respect, DiscloseOnError permission of basic-access-control is a
permission that shall not override a deny of rule-based-access-control.
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If rule-based-access-control, rule-and-basic-access-control, or rule-and-simple-access-contral is in effect for the entry being
read, the following access controls apply:

1) If entry level access is denied under rule-based-access-control, then the operation fails with nameError
with problem nosuchobject in accordance with clause 7.11.2.4.

2) If accessto the entry is not permitted under the basic-access-control scheme as described in clause 9.1.5,
item 1), then the operation fails in accordance with clause 7.11.1.3.

3) If the infoTypes element of selection specifies that attribute types only are to be returned, then if
under rule-based-access-control, access is not granted for al attribute values of that type, the attribute type
is omitted from the ReadrResult. If, as a consequence of applying these controls, no attribute
information is returned, the entire operation fails returning an attributeError with problem
noSuchAttributeOrValue in accordance with clause 9.1.5.1, item b).

4) If the infoTypes element of selection specifies that attribute types only are to be returned, basic-
accass-controlis annlied as described in clause O 1 5 _item 2)

s o o 7 7

%)  Under rule-based access contrals, if the infoTypes element of selection specifies that attnibuté types and
values are to be returned, then for each attribute value that is to be returned, access shall begranted. If
access to an attribute value is not granted, the attribute value is omitted from its corresponding attribute.
In the event that access is not granted to any of the attribute values within an attribute; the whdle attribute
is omitted from ReadResult. If, as a consequence of applying these controls, (g attribute information is
returned, the entire operation fails returning an attribateError With| problem
noSuchAttributeOrValue

®) basic-access-control isapplied as described in clause 9.1.5, item 3).

T) Thename of the entry returned in the operation result is determined-as defined in clause 7.11.4.2.

9.2 Compare
9.21 Compar e syntax
A Comparp operation is used to compare a value (which is supplied as an argument of the request) with the vilue(s) of a
particular gttribute type in a particular object entry. The arguments of the operation may be signed (see clalise 17.3 of
Rec. ITU-T X.501 | ISO/IEC 9594-2) by the requester f the target component of the SecurityParameters
(see clausg 7.10) in the request is set to signed and alesult is to be returned, the result may be signed. Otherwise, the
result shall not be signed.
Any valug of familyGrouping except multistrand may be used, and the attributes in all the grouped family
members gre to be used in the comparison against the purported attribute value assertion. If familyGroupinlg Specifies
multiStrand, compoundEntry iSassumed.
compare [OPERATION ::= {
ARGUMENT CompareArgumént
RESULT] CompareResult
ERRORS {attributeError |
nameError |
servilceError |
refferral |
abandoned |
gecurityError}
CODE id-opcode-compare }
CompareArgument ::= OPTIONALLY-PROTECTED { CompareArgumentData }
CompareArgumentData ::= SET {
object [0] Name,
purported [1] AttributeValueAssertion,
COMPONENTS OF CommonArguments }
CompareResult ::= OPTIONALLY-PROTECTED { CompareResultData }
CompareResultData ::= SET {
name Name OPTIONAL,
matched [0] BOOLEAN,
fromEntry [1] BOOLEAN DEFAULT TRUE,
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matchedSubtype [2] AttributeType OPTIONAL,

.oy

e e ey

COMPONENTS OF CommonResults }

9.2.2 Compare arguments

The object argument is the name of the particular object entry concerned. Should the Name involve one or more
aliases, they are dereferenced (unless prohibited by the relevant service control).

The purported argument identifies the attribute type and value to be compared with that in the entry. The comparison
is TRUE if the entry holds the purported attribute type or one of its subtypes, or there is a collective attribute of the
entry which is the purported attribute type or one of its subtypes (see clause 7.6), and if there is avaue of that attribute
which matches the purported value using the attribute's equality matching rule.

NOTE — A compare request cannot be satisfied by afriend attribute type of the attribute type specified in the argument.

If context @ssertions are included in the attribute value assertion, then the matching shall be attempted only;against those
vaues whigh satisfy al the given context assertions, as described in clause 8.9.2 of Rec. ITU-T X.501 | |ISO/IEC 9594-2.
If no contgxt assertions are included in the attribute value assertion, then default context assertionsshall bejapplied as
descri bﬂ] clause 8.9.2.2 of Rec. ITU-T X.501 | ISO/IEC 9594-2.

The commpnarguments (See clause 7.3) include a specification of the service controls-and security parameters
applying to the request. For the purposes of this operation, the sizeLimit component ishobrelevant and igignored if
provided. [If the argument of this operation is to be signed by the requester,, the SecurityParameters
(see clausg 7.10) component shall be included in the arguments.

9.2.3 Compareresults
Should thg request succeed (i.e., the comparison is actually carried out), theresult shall be returned.

The name component, if present, shall be the distinguished name of thééntry or an alias name of the entry, a described
in clause 4.7. It shall be present if an alias has been dereferenced andthe name to be returned differs from the object
name supglied in the operation argument.

The matched result parameter holds the result of the comparison. The parameter takes the value TRUE if|the values
were compared and matched, and FALSE if they did not.

If fromEntry iS TRUE, the information was compared against the entry; if FALSE, the information wag compared
against a cppy.

The matchedsubtype parameter is present*only if the result of the match was TRUE and if the match|succeeded
because a|subtype of the purported attribute was matched. It contains the matched subtype. If more thap one such
subtype ispvailable, the one highest inthe*hierarchy is returned.

The comm¢pnResults (see clausey’.4) include the security parameters applying to the response. If this respilt is to be
signed by the Directory, the SecurityParameters (See clause 7.10) component shall be included in the reslilts.

9.24 ompare errors

Should the request fail{ one of the listed errors shall be reported. The circumstances under which the partiqular errors
orted aredefined in clause 13.

ompar e oper ation decision pointsfor basic access control

If rule-based-access-control 1S a0 appli app TESPECT 10 basic-access-control is alocal
matter, except that if accessis denied to the entry, an attribute type or an attribute value, by either mechanism, it shall
not be overridden by the other mechanism. In this respect, DiscloseOnError permission of basic-access-control is a
permission that shall not override a deny of rule-based-access-control.

If basic-access-control isin effect for the entry being compared, the following sequence of access controls applies:

1) Read permission is required to the entry to be compared. If permission is not granted, the operation fails
in accordance with clause 7.11.1.3.

2) Compare permission is required to the attribute being compared. If permission is not granted, the
operation failsin accordance with clause 9.2.5.1.

3) If there exists a value within the attribute being compared that matches the purported argument and for
which Compare permission is granted, the operation returns the value TRUE in the matched result
parameter of the compareResult. Otherwise, the operation returns the value FALSE.
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9.25.1 Error returns

If the operation fails as defined in clause 9.2.5, item 2), the valid error returns are one of: if the DiscloseOnError
permission is granted to the attribute being compared, a securityError Wwith problem
insufficientAccessRights Of noInformation shal be returned; otherwise, an attributeError With problem
noSuchAttributeOrValue shall bereturned.

9.2.6 Compar e operation decision pointsfor rule-based access control

If basic-access-control is also applied, the order in which it is applied with respect to rule-based-access-control is alocal
matter, except that if accessis denied to the entry, an attribute type or an attribute value, by either mechanism, it shall
not be overridden by the other mechanism. In this respect, DiscloseOnError permission of basic-access-control is a
permission that shall not override a deny of rule-based-access-control.

If rule-based-access-controal, rule-and-basic-access-control, or rule-and-simple-access-control is in effect for the entry being
compared, the following access controls apply-

1) if entry level access is denied under rule-based-access-control, then the operation fails with n|a.meError
with problem nosuchobject in accordance with clause 7.11.2.4;

2) if access to the entry is not permitted under the basic-access-control scheme as described in cliause 9.2.5,
item 1), then the operation fails in accordance with clause 7.11.1.3;

3) if access is not granted to the attribute value being compared, the Directory shall act as fhough the
attribute value was not present;

4) basic-access-control is applied as described in clause 9.2.5, items 2) and/3);
%) the name returned in the operation result is determined as defined in'clause 7.11.2.2.

9.2.7 Remote checking of password

A DUA mpgy bind to another DSA than the one holding the entry for the requester. These Directory specificgtions only
consider ta{-‘e case where a DUA only uses simple credentials with the 4serpwd aternative. Handling of other types of

authentication is not specified by these Directory Specifications:A*DSA receiving such a bind may have to pontact the
DSA holdi

This procedure also uses a notification attribute type pwdResponse (See clause 6.13.17 of ITU Reg. X.520 |
| SO/IEC 9594-6).

This DSA|may use a Compare operation against theé DSA holding the entry in question to check the validity of the
password. [If the DSA does not know the password attribute type used by the DSA holding requester information, this
infformation may be obtained by first reading the pwdadminSubentryList attribute and subsequently the
pwdAttrijpute attribute.

When gengrating a Compare operation.to be forwarded to another DSA based on a DUA bind request, the DA shall in
the purpofted component of the «CompareArgument use the value from the userPwd alternative togethar with the
password gttribute type. The name component of the SimpleCredentials shall be used as the name compopent of the
CompareArgument.

If itisaDSA holding the entry.of the requester, it shall respond as follows:

a) If thepresented password matches the password in the designated password attribute type anx it has not

expired; TRUE shall bereturned in hematched component of the result. If relevant, either afotification
atnibute of type pwdResponse may be included in the result with the warning component tging either
the timel eft or the graceRemaining alternative, as appropriate. The error component shall be alysent.

b) If the presented password matches the password in a stored attribute of the proper type, but it has expired
or it requires to be reset due to administrative action, TRUE shall be returned in the matched component
of the result. A notification attribute of type pwdResponse shall be included with the error component
which has the appropriate value. The warning component may optionally be present with a zero value.

g the entry for the requester.

c) If the presented password does not match the password in a stored attribute of the proper type, FALSE
shall be returned in the matched component of the result.

d) If the entry does not hold a password attribute of the proper type, an attributeError with problem
noSuchAttributeOrValue shall be returned.

The DSA that initiated the result of the Compare operation shall handle the result as follows:
In the case of a) above, the authenticity of requester has been established and the DSA may complete the binding.
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In the case of b) above, the authenticity of requester has been established and the DSA may conditionally complete the
binding by including in the bind result the pwdResponseVaue component with the value copied from the received
pwdResponse natification.

In the cases of ¢) or d) above, an appropriate error shall be returned.

9.3 Abandon

Operations that interrogate the Directory may be abandoned using the abandon operation if the user is no longer
interested in the result. The arguments of the operation may be signed (see clause 17.3 of Rec. ITU-T X.501 |
ISO/IEC 9594-2) by the requester. If the target component of the securityParameters (see clause 7.10) in the
request is set to signed and a result is to be returned, the result may be signed. Otherwise, the result shall not be
signed.

abandon OPERATION ::= {
ARGUMENT AbandonArgument

RESUL AbandonResult
ERROR {abandonFailed}
CODE id-opcode-abandon }

AbandonArgument ::=
OPTIONALLY-PROTECTED-SEQ { AbandonArgumentData }

AbandonArgumentData ::= SEQUENCE {

invokeID [0] InvokeId,

-}

AbandonResult ::= CHOICE {

null NULL,

info tion OPTIONALLY-PROTECTED-SEQ { AbandonResiiltData },
AbandonResultData ::= SEQUENCE {

invokeID InvokeId,

.oy

ooy

COMPONENTS OF CommonResultsSeq }

There is g single argument, the invokeID which, identifies the operation that is to be abandoned. The value of the
invokeID isthe same invokeID that was used to invoke the operation that is to be abandoned.

Should the request succeed, a result-shall be returned. If this result is to be signed by the Dirgctory, the
SecurityPParameters (See clause 7(10) component of CommonResultsSeq (See clause 7.4) shal be incllided in the
results. If the result of the operation js not to be signed by the Directory, no information shall be conveygd with the
result. Thgoriginal operation shalf-fail with an abandoned error.

Should the request fail, thé abandonFailed error shall be reported. As a local matter, a DSA may chgose not to
abandon the operation and\shall then return the abandonFailed error. Thiserror isdescribed in clause 12.3.

Abandon i only applicable to interrogation operations, i.e., Read, Compare, List and Search operations.

A DSA may abandon an operation locally. If the DSA has chained or multicasted the operation to other DSAS, it may in
turn requet.thém to abandon the operation.

10 Directory Sear ch operations
There are two 'search-like' operations: List and Search, defined in clauses 10.1 and 10.2 respectively.

10.1 List

10.1.1  List syntax

A List operation is used to obtain a list of the immediate subordinates of an explicitly identified entry. Under some
circumstances, the list returned may be incomplete. The arguments of the operation may be signed (see clause 17.3 of
Rec. ITU-T X.501 | ISO/IEC 9594-2) by the requester. If the target component of the securityParameters (See
clause 7.10) in the request is set to signed and aresult is to be returned, the result may be signed. Otherwise, the result
shall not be signed.
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list OPERATION ::= {
ARGUMENT ListArgument
RESULT ListResult
ERRORS {nameError |
serviceError |
referral |
abandoned |
securityError}
CODE id-opcode-list }

ListArgument ::= OPTIONALLY-PROTECTED { ListArgumentData }

ListArgumentData ::= SET {
object [0] Name,
pagedResults [1l] PagedResultsRequest OPTIONAL,
listFamtTy 2% BOOLEAN DEFAULT FALSE;

e ooy

e ooy

COMPONENTS OF CommonArguments

}

ListResylt ::= OPTIONALLY-PROTECTED { ListResultData }

ListResyltData ::= CHOICE {

listInfo SET {
nam Name OPTIONAL,
subgzdinates [1] SET OF SEQUENCE {
r RelativeDistinguishedName,
alliasEntry [0] BOOLEAN DEFAULT FALSE,;
friomEntry [1] BOOLEAN DEFAULT TRUE,
Ny

partjialOutcomeQualifier [2] PartialOutcomeQualifier OPTIONAL,

« e ey

e ooy

COMPIONENTS OF CommonResults
}I
uncorrlelatedListInfo [0] SET OF ListResult,
o)
PartialOutcomeQualifier ::= SET {
limitProblem [0 LimitProblem OPTIONAL,
unexpllored [1] SET SIZE (l..MAX) OF ContinuationReference OPTIONAL,
unavaillableCriticalExtensions \[2] BOOLEAN DEFAULT FALSE,
unknownErrors [3] SET SIZE (1..MAX) OF ABSTRACT-SYNTAX.&Type OPTIONAL,
queryReference [4] OCTET STRING OPTIONAL,
overspecFilter [5] Filter OPTIONAL,
notifilcation [6] SEQUENCE SIZE (1..MAX) OF
Attribute{{SupportedAttributes}} OPTIONAL,
entryCJount CHOICE {
bestfEstimate [7] INTEGER,
lowHstimate [8] INTEGER,
exadt [9] INTEGER,
...} OPTIONAL
-- [10] Not to be used -- }
LimitProblem ::= INTEGER {
timeLimitExceeded (0),
sizeLimitExceeded (1),

administrativeLimitExceeded (2) }

10.1.2 List arguments

The object argument identifies the object entry (or possibly the root) whose immediate subordinates are to be listed.
Should the Name involve one or more aliases, they are dereferenced (unless prohibited by the relevant service control).

The pagedrResults argument is used to request that results of the operation be returned page-by-page, as described
inclause 7.9.
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If 1istFamily iS TRUE and the object is an ancestor, the listed subordinates are taken from immediately subordinate
family members;, no other subordinates are included. Otherwise, the listed subordinates are taken only from
immediately subordinate entries that are not family members.

The commonArguments (See clause 7.3) include a specification of the service controls applying to the request. If the
argument of this operation is to be signed by the requester, the securityParameters (See clause 7.10) component
shall be included in the arguments.

10.1.3 Listresults

The request succeeds, subject to access controls, if the object islocated, regardless of whether there is any subordinate
information to return.

The name component, if present, shall be the distinguished name of the entry or an alias name of the entry, as described
in clause 7.7. 1t shall be present if an alias has been dereferenced and the name to be returned differs from the object

The subofdinates component conveys the information on the immediate subordinates, if any, of the hamed entry.
Should any of the subordinate entries be aliases, they shall not be dereferenced.

The rdn sfibcomponent is the relative distinguished name of the subordinate.

The fromgntry subcomponent indicates whether the information was obtained from the extry’(TRUE) or a ¢opy of the
entry (FALSE).

The aliagEntry subcomponent indicates whether the subordinate entry is an aliaséntry (TRUE) or not (FALSE).

The partjaloutcomeQualifier component consists of eight subcomponents.as described below. This fomponent
shall be prlesent whenever the result is incomplete because of a time limit; Size limit or administrative lim{t problem,
because regions of the DIT were not explored, because some critical extensions were unavailable, because an unknown
error was [eceived or because paged results are being returned, an overspecified filter is to be indicated, ohe or more
notification attributes are to be returned:

d) TherimitProblem subcomponent indicates whether the time limit, size limit or an administfative limit
has been exceeded. The results being returned-are those which were available when the limit was
reached.

) Theunexplored subcomponent shall he present if regions of the DIT were not explored. Itsipformation
alows the DUA to continue the processing of the List operation by contacting other access paintsiif it so
chooses. The subcomponent consists of a set (possibly empty) of continuationReferences, each
consisting of the name of a base object from which the operation may be progressed, an gppropriate
value of operationProgress, and a set of access points from which the request may |be further
progressed. The contintationReferences that are returned shall be within the scope of a referra
requested in the operation’service control. See clause 13.6.

¢) TheunavailableCriticalExtensions Subcomponent indicates, if present, that one or mpore critical
extensions were.unavailable in some part of the Directory.

@) The unknownErrors subcomponent is used to return unknown error types or parameters recgived from
other DSAs in the processing of the operation. Each member of the seT contains one suct unknown
error{ See clause 12.2.4 of Rec. ITU-T X.519 | ISO/IEC 9594-5.

g¢) ThequeryReference subcomponent shall be present when the DUA has requested paged fesults and
the DSA has not returned all the available results. See clause 7.9. It shall be absent when the DSA can

access contral).

f) The overspecFilter subcomponent isonly used in conjunction with the Search operation when, as a
consequence of overspecified filtering, the returned Search result is empty, athough there are candidate
entries either matching only portions of the filter or matching only approximately the filter. It is returned
only if the search request included the checkoverspecified item and the Directory can determine that
the filter was overspecified. It consists of the filter supplied in the search argument with those elements
of the filter that succeeded in matching some omitted entries. The actual procedure for generating the
overspecFilter isalocal matter.

NOTE 1 —Thereturn of asuitable overspecFilter inadistributed Directory is for further study.

g) Thenotification Subcomponent may be used to send qualifications of error outcomes, and may also
for the Search operation be used to return a proposedrRelaxation attribute (see clause 6.13.15 of Rec.
ITU-T X.520 | ISO/IEC 9594-6) which provides a relaxation policy that could be applied by the user. In
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this case, the sequence of MRMapping €lements that would have been used to affect the relaxation (or

tightening) policy specified by the relevant search-rule may be supplied.
NOTE 2 — The ordering of sequence-of Attribute iNnotification iSnot significant.

h) The entrycount subcomponent is only relevant in search results and if then present, it gives a best
estimate of the number of entries that fulfil the search criteria. This subcomponent shall be present if, and

only if:

— entryCount Search control option is set in the search argument or by a governing-search-rule;

— if paged results have been requested or a size limit has been exceeded; and
— if thefeature is supported by at least one of the participating DSAs.

When the entrycount subcomponent is present, the bestEstimate Or exact choice shall be taken if
all performing DSAs support the feature and if all eligible DSAs have participated in the operation. The
exact choice shal be taken if all participating DSAs can supply an exact count; otherwise, the

taken. Family members of a compound entry only count as a single entry.

If a limit problem is encountered which results in a limitProblem €element) being

bestEstimate choice shal be taken. IT not al the eligible DSAS participaied 1n the operatiol
of the participating DSAs do not support the entryCount parameter, the lowEstimate!choi

r10r if some
ce shall be

used in

PartialQutcomeQualifier, this component shall be repeated in al subsequent results supplied as part of the paged

result set.

When the DUA has requested a protection request of signed, or if the Directory for other reasons is not able {o correlate
information, the uncorrelatedListInfo parameter may comprise a number of sets’of result parameters priginating
from and gigned by different components of the Directory. If no DSA in the chain ¢an correlate al the resultg, the DUA

shall assemble the actual result from the various pieces.

The comm¢pnResults (See clause 7.4) include the security parameters,applying to the response. If this respilt is to be

signed by the Directory, the securityParameters vaue (see clause-7<10) shall beincluded in the results.

10.14 listerrors

Should the request fail, one of the listed errors shall be reported. The circumstances under which the partiqular errors

shall be reported are defined in clause 13.

10.1.5 L ist operation decision pointsfor basic aceess control

If rule-based-access-control is also applied, the order in which it is applied with respect to basic-access-contrql is a local
matter, ex¢ept that if access is denied to the éntry, an attribute type or an attribute value, by either mechanism, it shall
not be overridden by the other mechanism.-In this respect, DiscloseOnError permission of basic-access-dontrol is a

permissior] that shall not override a deny of rule-based-access-control.

If basic-acgess-control isin effect for the portion of the DIB where the 1ist operation is being performed, th¢ following

sequence gf access controls apphes:
1) No specific permission is required to the entry identified by the object argument.

2) For each‘immediate subordinate for which a RelativeDistinguishedName iS t0 be
subofdinates, Browse and ReturnDN permissions are required to that entry. Entries for

eturned in
hich these

permissions are not granted are ignored. If, as a consequence of applying these controls, no gubordinate
information (excluding any continuationReferences iN PartialOutcomeQualifier) |S returned
and if DiscloseOnError permission is not granted to the entry identified by the object argument, the

operation falls and anameError with problem nosuchobject shall be returned. The matched element
shall either contain the name of the next superior entry to which DiscloseOnError permission is granted,
or the name of the DIT root (i.e., an empty RDNSequence). Otherwise, the operation succeeds but no
subordinate information (excluding any ContinuationReferences in PartialOutcomeQualifier)

is conveyed with it.

NOTE 1 — In the case of a nameError being returned, the empty RDNSequence may be used by a DSA which does not have

accessto al superior entries.

NOTE 2 — Security policy may prevent the disclosure of subordinate information which would otherwise be conveyed as
ContinuationReferences iN PartialOutcomeQualifier. If such apolicy isin effect and if a DUA constrains the service
by specifying chainingProhibited, the Directory may return a serviceError Wwith problem chainingRequired.

Otherwise, the procedure described in item 2) above is followed.

NOTE 3 — Security policy may prevent the Directory from indicating that a listed subordinate entry is an alias entry. For
example, if the DUA is not granted Read access to the adlias entry, its objectclass attribute and the value alias that it
contains, the Directory may omit the aliasEntry component of subordinates from the ListResult Or Set it to FALSE.
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NOTE 4—If DiscloseOnError permission is not granted to the entry identified by the object argument, a
partialOutcomeQualifier indicating @ limitProblem Of unavailableCriticalExtensions should not be returned asit
may compromise the security of this entry.

10.1.6 List operation decision pointsfor rule-based access control

If basic-access-controal is also applied, the order in which it is applied with respect to rule-based-access-control is alocal
matter, except that if accessis denied to the entry, an attribute type or an attribute value, by either mechanism, it shall
not be overridden by the other mechanism. In this respect, DiscloseOnError permission of basic-access-control is a
permission that shall not override a deny of rule-based-access-control.

If rule-based-access-control, rule-and-basic-access-control, or rule-and-simple-access-control is in effect for the portion of
the DIB where the List operation is being performed, the following access controls apply:

1) If rule-based entry level permission is denied to the entry identified by the object argu

nameError With problem nosuchobject isreturned in accordance with clause 7.11.2.4.

ment, then

[N EY

3.

subordinates, rule-based RDN permission must be granted to that entry. Entries forwhic
not granted are ignored.

) basic-access-control is applied as described in clause 10.1.5.

) For each immediate subordinate for which a RelativeDistinguishedName iS t0 be feturned in

h access is

10.2  $earch
10.21  $earch syntax
A Search @peration is used to search one or more portions of the Directory for-entries of interest, and to return selected
informatiop from those entries. The arguments of the operation may be signed-(see clause 17.3 of Rec. ITU-T X.501 |
ISO/IEC 9594-2) by the requester. If the target component of the secupityParameters (see clause 7.10) in the
request is|set to signed and a result is to be returned, the result may be signed. Otherwise, the result shall not be
signed.
search OPERATION ::= {
ARGUMENT SearchArgument
RESULT] SearchResult
ERRORS {attributeError |
nameError |
serviceError |
referral |
abandoned |
securityError}
CODE id-opcode-search }
SearchArjgument ::= OPTIONALLY-PROTECTED { SearchArgumentData }
SearchArjgumentData ::=(SET {
baseOHject [0] Name,
subset [1] INTEGER {
baseObject (0) ,
onellfevel (1),
wholleSubtree (2)} DEFAULT baseObject,
filte [2] Filter DEFAULT and:{},
searchAliases [3] BOOLEAN DEFAULT TRUE,
selectiom fH4—EntryinformationSetectionr DEFAGET S
pagedResults [5] PagedResultsRequest OPTIONAL,
matchedValuesOnly [6] BOOLEAN DEFAULT FALSE,
extendedFilter [7] Filter OPTIONAL,
checkOverspecified [8] BOOLEAN DEFAULT FALSE,
relaxation [9] RelaxationPolicy OPTIONAL,
extendedArea [10] INTEGER OPTIONAL,
hierarchySelections [11] HierarchySelections DEFAULT {self},
searchControlOptions [12] SearchControlOptions DEFAULT {searchAliases},
joinArguments [13] SEQUENCE SIZE (1l..MAX) OF JoinArgument OPTIONAL,
joinType [14] ENUMERATED ({
innerdJoin (0),
leftOuterJoin (1),

full

e e ey

o7

OuterJoin (2)} DEFAULT leftOuterJoin,
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COMPONENTS OF CommonArguments }

HierarchySelections ::= BIT STRING {

self (0),
children (1),
parent (2),
hierarchy (3),
top (4),
subtree (5),
siblings (6),
siblingChildren (7),
siblingSubtree (8).,
all (9) }
SearchControlOptions ::= BIT STRING {
searchAliases (0) .,
match onty I
checkQverspecified (2),
performExactly (3),
includeAllAreas (4),
noSystlemRelaxation (5),
dnAttribute (6),
matchOnResidualName (7).,
entryCdount (8),
useSubset (9),
separateFamilyMembers (10),
searchFamily (11) }
JoinArgument ::= SEQUENCE {
joinBajseObject [0] Name,
domainl.ocalID [1] DomainLocalID OPTIONAL,
joinSubset [2] ENUMERATED ({
baseObject (0),
onellevel (1),

wholleSubtree (2),
... |} DEFAULT baseObject,

joinFiflter [3] Filter OPTIONAL,

joinAttributes [4] SEQUENCE SIZE (1..MAX) OF JoinAttPair OPTIONAL,
joinS€lection [5] EntryInformationSelection,

cee }

DomainLocalID ::= UnboundedDirectoryString

JoinAttHair ::= SEQUENCE {

baseAt|t AttributeType,

joinAtt AttributeType;

joinContext SEQUENCE-SIZE (1..MAX) OF JoinContextType OPTIONAL,
e}

JoinContlextType ::%-.CONTEXT.&id ({SupportedContexts})
SearchRelsult ::'= JOPTIONALLY-PROTECTED { SearchResultData }

SearchRelsultData ::= CHOICE ({

searchInfo SET {
name Name OPTIONAL,
entries [0] SET OF EntryInformation,
partialOutcomeQualifier [2] PartialOutcomeQualifier OPTIONAL,
altMatching [3] BOOLEAN DEFAULT FALSE,
COMPONENTS OF CommonResults
uncorrelatedSearchInfo [0] SET OF SearchResult,

10.2.2  Search arguments

The baseobject argument identifies the object entry (or possibly the root) relative to which the primary search is to
take place.
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The subset argument indicates whether the primary search isto be applied to:
a) thebaseoObject only;
b) theimmediate subordinates of the base object only (oneLevel);
c) thebaseobject and dl its subordinates (wholeSubtree).
If the base object is an ordinary entry, compound entries shall be counted as a single entry with respect to the subset

specification. If the base object is the ancestor of a compound entry, the searchFamily Search control option controls
the exact behaviour. If the base object isachild family member, family members shall count asindividual entries.

The filter argument is used to eliminate entries from the primary search space which are not of interest. Information
shall only be returned on entries which satisfy the filter (see clause 7.8). In the presence of a basic user-supplied or
search-rule-supplied relaxation policy, the filter shall be evaluated for the first time with the required substitutions of
matching rules.

lesults than
below, for
the relaxation element of SearchArgument), progrvely until there are enough entries or no mereyrelakations are
defined. §milarly, the return of more results than the maximum shall cause a re-evaluation ofythe filter| using the
appropriate tightenings, progressively until there are few enough entries or no more tightenings are defined.

NOTE 1 — If no search-rule relaxations are provided, the user may need to simplify the filter and:try again, or atgrnatively to
define g user defined relaxation.

The familyGrouping component of CommonArguments is used to logically merge together entries in a family prior
to applying the filter, as described in clauses 7.3.2 and 7.8.3.

Aliases shill be dereferenced while locating the base object, subject to the setting of the dontDereferencleArliases
service control. Aliases among the subordinates of the base object shall be dereferenced during the search, supject to the
setting of the searchAliases parameter. If the searchAliases parameter is TRUE, aliases shall be dereferenced, if
the paraméter is FALSE, aliases shall not be dereferenced. If the sedrchaliases parameter is TRUE, the search shall
continue inp the subtree of the aliased entry.

The seleftion argument indicates which information frofathe entries is requested (see clause 7.6). However, it
should not{be assumed that the attributes returned are the same as or limited to those requested.
NOTE 2 — A DSA that is coordinating distributed operations for related entries (i.e., has finished name resolution for a Search
argumeit containing joinArguments and needs to acquite a collection of potentially related entries from non-interhal sources)
needs tp override the DAP-supplied infoTypes Walle with attributeTypesaAndvalues for the purposes off distributed
operatigns, and needs also to include join attributes (i.e., attributes in the set specified by JoinAttPair.joigatt within
JoinArjgument.joinAttributes) in the selection of attributes to be returned using distributed operations. Howgver, entries
and derjved entries that are returned to theuser by the coordinating DSA shall omit attribute values in the DAP-returned
informgion if the infoTypes value waS'attributeTypesOnly, and shall thus return EntryInformation in accqrdance with
the orig|nal user request.

The pagefiResults argumentiS:used to request that results of the operation be returned page-by-page, ag described
in clause 7.9.

The matchedvaluesonly argument indicates that certain attribute values are to be omitted from the retdrned entry
information. Specifically; where an attribute to be returned is multi-valued, and some but not al of the valjues of that
attribute cpntributed-to the search filter, in its last effective form (i.e., taking relaxed matching rules intp account)
returning TRUE via filter items other than present, then the values that did not contribute are omittel from the
returned ellltry information.

If the matchedvaluesoOnly argument is specified in the search argument, the following logic processing applies to
the attributes to be returned:

a) If thefilter consists of one filter item, the following rules apply:

— if the type of thefilter item is present, then the matchedvaluesonly argument has no effect on
the attribute in this filter item.

— If the type of the filter item is equality, substrings, greaterOrEqual, lessOrEqual,
approximateMatch, contextPresent Of extensibleMatch and the assertion is not TRUE for
the attribute, then the matchedvaluesonly argument has no effect on this attribute. If the
assertion is TRUE, then the values of this attribute that did not match the filter item are omitted
from the returned entry information.

— If thefilter item is negated, then thematchedvaluesonly argument has no effect on this attribute.
b) If thefilter is complex (consists of more than one filter item), then the following rules apply:
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— If the filter contains a negated (i.e., not) filter, then the matchedvaluesonly argument has no
effect on any attribute within the negated filter.
NOTE 3 — This applies to nested negated filters as well.

— The matchedvaluesoOnly argument has no effect on the attributes of any elements of or filters
that evaluate to FALSE or UNDEFINED.

— An attribute that occurs multiple times in the filter, only needs one of its occurrences to evaluate to
TRUE as described in a), second bullet above, for the matchedvaluesonly argument to be
effective, i.e., one instance of effectiveness overrides one or more instances of ignore.

—  Each filter in an or filter should be evaluated for matchedvaluesonly, even if the truth of the
filter can be determined before full evaluation is complete.

The extendedFilter argument isused in mixed version environments to specify an aternative filter to that described
above. When this argument is present, the £i1ter argument (if any) shall be ignored by second and subsequent edition
systems. THE extendedFilter 15 aways ignored by fiTSC edition SySEms. Search relaxation 15 appiied jjust as for
filter.

NOTE 4 — By including both filters, a DUA can specify one filter to be used by first edition systems and ardifferent filter to be

used by| second and subsequent edition systems in the distributed processing of the Search request. Firstiedition systems do not
support [attribute polymorphism or matching rule assertions.

The checkoOverspecified argument is used to request the Directory to return an ‘overspecFiltgr item in
partialQutcomeQualifier if the result of the search operation is empty and the Directory is able to det¢rmine that
thisis duefto the filter being overspecified.

The relaxation component may be used to specify a user-supplied RelaxationPolicy using the constriict defined
in clause 16.10 of Rec. ITU-T X.501 | ISO/IEC 9594-2.

Substitutidns specified by a search request shall not be performed withiga service-specific administrative|area if the
substitutiop causes the search to be invalid with respect to the governing-search-rule. The governing-search-fule can be
violated when the substituting matching rule:

a) effectively removes one or more filter items fromthe search filter; or

D) violatesthematchingUse specification for the attribute type (see clause 16.10.2 of Rec. ITU-T X.501 |
ISO/IEC 9594-2).

NOTE b — The nul1Match matching rule has the effectiof removing one or more filter items from the filter. Whan using this
matching rule, the governing-search-rule might be vialated.

If the Search operation is performed outside a&ervice-specific administrative area or if the governing-search-rule does
not provide aRelaxationPolicy component, the user-supplied RelaxationPolicy isapplied as describad in clause
16.10.7 of |Rec. ITU-T X.501 | ISO/IEC9594-2. When a search-rule-provided RelaxationPolicy iS also present, the
combination is applied according to thefollowing procedure:

1) The search-rule specified basic substitution policy, if any, is applied aready during the searchvalidation

process. The possible basic substitutions specified by the governing-search-rule are thereby applied a
priori.

BO-
~

The basicisubstitutions and the mapping-based matching specified in the search request, [if present,
shall thén be applied. However, basic substitutions that cause the governing-search-rule to be violated
shallxnot be applied, but shall be ignored. The o1dMatchingRule Value (if supplied) in this gase applies
to the basic matching rule, i.e., the one that would have been applicable in the absence of a search-rule-
applied basic substitution policy.

3) The relaxation/tightening substitutions, if any, specified in the search request are then applied together
with any specified mapping-based matching following the rules defined in clause 16.10.7 of Rec. ITU-T
X.501 | ISO/IEC 9594-2. If a substituting matching rule is encountered at any point that caused non-
conformance with the governing-search-rule, this particular substitution is abandoned completely,
together with any further substitutions that may have been specified by the search request for that
attribute type. If during the process, the minimum Or maximum Specification specified in the search
regquest is satisfied, the process stops.

4) The governing search-rule-supplied relaxation or tightening substitutions are applied, with the exception
that there shall be no substitution for attribute types for which relaxation or tightening substitutions have
been performed. That is, further relaxation or tightening substitutions apply only to matching rules for
attribute types that so far have not been exposed to relaxation or tightening substitution. In this part of
the process, the maximum Or minimum Specifications in the search request still apply, rather than those
specified in the governing-search-rule.
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If a substitution specified in the search request proposes an unsupported matching rule, the existing matching rule
staysin place. If this strategy fails to produce a supported matching rule, the filter-item is evaluated as UNDEFINED.

The user can propose that the system provides a relaxation or tightening by specifying the dummy matching rule
systemProposedMatch.

The extendedarea component indicates the level of relaxation (if greater than zero) or the level of tightening (if less
than zero). If this component is present, it affects relaxation or tightening, as it is described in clause 16.10.7 of
Rec. ITU-T X.501 | ISO/IEC 9594-2.

The hierarchySelections search control specifies by means of a bit string the hierarchical selection to be
performed within a hierarchical group with respect to each matched entry. It isignored for matched entries that are not
part of ahierarchical group. If several entries within a hierarchy are matched, hierarchical selection will not result in the
same entry being returned more than once. If this search control is not present, no hierarchical selection is performed.
When present, the following choices are possible either alone or in combinations:

a4 self Indicates that entry information shall be returned from the matched entries. It this Is the only
choice, it corresponds to performing no hierarchical selection.

) children indicatesthat for each matched entry, the entry information is returned from-all immediately
hierarchical children, if any, of each matched entry. No information is returned from_the matched entry if
thisisthe only setting.

¢) parent indicates that for each matched entry, the entry information is returned from the immediately
hierarchical parent, if any, of each matched entry. No information is returnéd from the matched entry if
thisisthe only setting.

d) hierarchy indicates that for each matched entry, the entry (information is returned from all the
hierarchical parents. No information is returned from the matched’entry if thisis the only setting.

¢) top indicatesthat for each matched entry, the entry information from the hierarchical top is returned. No
information is returned from the matched entry if this isithe only setting, unless the matched entry is the
top entry.

f)l subtree indicates that for each matched entry, the.entry information is returned from all its hierarchical
children, if any. No information is returned from'the matched entry if thisisthe only setting.

@) siblings indicates that for each matchedentry, the entry information from all hierarchical|siblingsis
returned. No information is returned from the matched entry if thisis the only setting.

M) siblingChildren indicates that fer-each matched entry, the entry information from the immediately
hierarchical children of all hierarehical siblingsis returned. No information is returned from tie matched
entry and its siblings if thisistheonly setting.
i siblingSubtree indicates-that for each matched entry, the entry information from all the ghildren of

all hierarchical siblingsis'returned. No information is returned from the matched entry and itg siblings if
thisisthe only setting.

] all indicates that)for each matched entry, the entry information from all entries of the hierarchical group
is returned.

The searfhcontrolOptions component contains only control options applicable for the Search opergtion. This
component has indicators with the same semantics as the Boolean type components of the search argbment. An
implemen%ion supporting the service administration extension shall support this component. A sending [supporting

implementitiony(€.g., aDUA) shall in addition to setting the Boolean type components al so set the correspongling bitsin
this comppnent” (unless defaults apply). If a supporting DSA implementation receives a search requeg with this
component, it shall ignore the Boolean type components in the request. If this component is absent in a request, the
default setting shall be understood to be all bits reset, except as indicated below:

a) The searchaliases search control option is a replacement for the searchaliases search argument
component. If this bit is set, it corresponds to the searchaliases component being TRUE. If the
searchControlOptions component is absent, the default value is according to the searchaliases
component, i.e., if the searchaliases component is absent or set to TRUE, this bit defaults to being set.

b) Thematchedvaluesonly Search control option is areplacement for the matchedvaluesonly Search
argument component. If this bit is set, it corresponds to the matchedvaluesonly component being
TRUE. If the searchControlOptions component is absent, the default value is according to the
matchedvValuesOnly component, i.e., if the matchedvaluesonly component is set to TRUE, this bit
defaults to being set; otherwise, it defaults to being reset.
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0)

d)

The checkoverspecified Search control option is a replacement for the checkoverspecified
search argument component. If this bit is set, it corresponds to the checkOverspecified component
being TRUE. If the searchControloptions component is absent, the default value is according to the
checkOverspecified component, i.e, if the checkoverspecified component is set to TRUE, this
bit defaults to being set; otherwise, it defaults to being reset.

The performExactly Search control option indicates that an operation shall be performed exactly
according to the relevant matching rules as specified or implied by the filter after a basic matching rule
substitution, if applicable. When an extensibleMatch filter item specifies an unsupported matching
rule, the search request shal be rgjected when this search control option is set. Otherwise, the filter
item evaluates to UNDEFINED. If the Search operation starts its initial evaluation phase within a
service-specific administrative area and a matching restriction in a search-rule is violated, that search-
rule will fail the search-validation if, and only if, this search control option is set.

The includeAllareas Search control option is only relevant if the extendedarea component is

Mciodedwithra vatue of Zero or greate. T at other cases, 1t1s rgnored: 1 the value IS TRUR, inclusive
relaxation is performed; otherwise, exclusive relaxation is performed if possible (seejclatse 13.6 of
Rec. ITU-T X.501 | ISO/IEC 9594-2).

The nosystemRelaxation Search control option is used when the user requires,that DSA-supplied
relaxation policies shall not be applied. The DSA till applies a basic policy,\\unless therg is a user-
supplied basic policy that overrides it, but no subsequent relaxations or tightenings shall be agplied. That
is, the filter is never evaluated more than once over the set of candidate entries, except because of user-
supplied relaxations.

Thednattribute Search control option is used to indicate that the ‘attributes of the Distinguished Name
of an entry are used in addition to those of the entry when evaluating a filter against the entiyy. If set, it
overrides any possible dnattribute Specification in extensibleMatch filter items. It alsq applies to
al filter item types.

The matchonResidualName Search control option is-only relevant if the partialNameRefsolution
service control option is set. It is used to indicate that if the Directory is able to resolve only|part of the
purported name in a search operation, the AVAS.of the unresolved RDNs shall be treated fs AND'ed
equality filter items. These filter items are AND'ed with the search filter both for search|evaluation
against search-rules and for entry matching,

The entrycount search control option\indicates that an entry count shall be supplied in the search
result in case either a service controlZsize limit or an administrative size limit has been exceeded. The
entryCount gives an indication of how many entries would have been returned had a size limit not
been encountered. This search eontrol isignored if the subentries service control option is get.

The usesubset search control option indicates that the imposedsubset search-rule comppnent shall
beignored (see clause 16.10.9 of Rec. ITU-T X.501 | ISO/IEC 9594-2).

The separateFanilyMembers Search control option indicates that family members are fjeturned as
Separate entriesrather than being embedded in the family-information derived attribute.

The searchFamily Search control option specifies how the search is performed if the base object is the
ancestor0f<a compound attribute. This option is ignored if the base object is not an ancest¢r or if the
entryonly is set in either the CommonArguments Of in the ChainingArguments. If this option is set,
the_gperation is only performed on the compound entry and each family member count as|a separate
entry with respect to the subset and sizeLimit specifications. If searchFamily option ispot set, the
compound entry is considered a single entry with respect to the subset specification.

NOTE 6 — The latter implies that if, as an example, subset IS Set t0 baseObject and familyGrouping IS entryonly, then
each individual family member iswithin the scope of the search.

The joinarguments argument is used to specify additional portions of the Directory to be searched for the purpose of
identifying and accessing entries related to those in the primary search and to specify the attributes to be used in joining
the related entries. Although specified as a SEQUENCE, the order in which joinArgument arguments appear is not

significant.

NOTE 7 — When joinArguments is specified, the primary search and each additional search is considered to produce a set of
intermediate results. Each set of intermediate results resulting from a specification of joinArgument will be joined with the
results of the primary search, and all joins will be performed prior to returning any resultsin searchResult. Intermediate results
are not visible to users of the directory.

The joinBaseObject argument identifies the object entry (or possibly the root) relative to which each additional
search is to take place. The joinBaseObject may be an aternative name and may include context information, as
described in clause 9.3 of Rec. ITU-T X.501 | ISO/IEC 9594-2.
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The domainLocalID argument optionally specifies a separate DIT in which the search for joinBaseObject isto be
initiated. If absent, the search for joinBaseObject isto beinitiated in al DITs known to the DSA.

The joinsubset argument indicates whether the additional search isto be applied to:
a) thejoinBaseObject only;
b) theimmediate subordinates of the join base object only (oneLevel);
c) thejoin base object and all its subordinates (wholeSubtree).

The joinFilter argument is used to eliminate entries from the additional search space which are not of interest. Only
information which satisfies the joinFilter will be considered for joining with related entries. If joinFilter is not
specified, the value in the £ilter component of the searchArgument will be used. If the £ilter component of the
SearchArgument iS not supplied, the default value for that component will be used. When present, joinFilter will
be treated according to the rules for extendedFilter.

The joindttributes argument is used to specify the pairs of attributes to be used in joining entries from the primary
search with entries from an additional search. An entry from the primary search (the "primary entry")\.is considered
related to fan entry from an additional search (the "additional entry") if there exists a joinattrrPaizr such that the
following gonditions are true:

a) theprimary entry has avalue for the attribute type specified by baseatt;
Iv) theadditional entry has avalue for the attribute type specified by joinatt;j

¢) one of the attribute values in the primary entry and one of the attribute values in the additiongl entry are
equal according to the following rules:

i) if the attribute types are the same, the equality matching rule for that attribute typeis appljed,;

ii) if the attribute types are not the same, but have the same syntax, the equality matching fule for the
attribute type specified for the primary entry is applied,
iii) if joinContexts is present, only attribute values of the specified contexts may he used in

evaluating in accordance with rulei) or ii) above. If joinContexts is absent, attribute values of al
contexts may be used in evaluating in accerdance with rule i) or ii) above.

In evaluailng joinAttributes for potential joins, subtypes of the join attributes shall be ignored| Only the
explicitly-ldentified baseatt and joinatt shall be usedo evaluate a potential join.

If an equdity rule is applied and evaluates to either FALSE or UNDEFINED, the entries are not considered to be
related.

If no suitalple matching rule can be applied under condition c) above, the entries are not considered to be relatpd.

NOTE B — Care should be taken to prevent the unintentional retrieval of meaningless data when specifying joins involving
multi-v@lued attributes. For exampleif an entry uses a multi-valued attribute such as an employee identifiar to denote
membeyiship in a committee, specification of that multi-valued attribute in performing the join could result in the feturn of an
eless, when

which are

ajoin has
entry will

b) If LeftouterJoin is specified, the resulting entry set will include all entries selected by the primary
search; al entries for which a join has been performed based on the attribute pairs specified in
joinAttributes Will include all the corresponding related entries as relatedEntry attribute values.

c) If fullouterdoin is specified, the resulting entry set will include al entries from the primary and
additional searches; all entries for which ajoin has been performed based on the attribute pairs specified
in joinAttributes Will include all the corresponding related entries as relatedEntry attribute
values rather than as explicit entries.
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No attempt at joining shall take place unless the joinAttributes value contains at least one JoinAttPair and each
JoinAttPair isvalid in terms of matching rules. If thisis not the case, no attempt at joining shall take place, and the
following shall be the outcome of merging for each Joinattprair, depending on the join-type:

Join-type Merged output
inner-join empty
|eft-outer-join primary results only
full-outer-join results from primary and joined search

Otherwise, entries shall only be eligible for joining when they can supply al of the relevant join-attribute val ues.

Theresults of joining shall include all combinations of matched join attributes.

NOTE 9 — For example, consider A B and C as entries from the primary search and P, Q, R as entries from an additional search
using J,|a corresponding JoinAttPair Value, and suppose that the following matches take place as aresult of J:

- Alwith P, A with Q, A withR

- B|with Q

- Clwith Pand C with Q

Then, the joined results will include:

- Alwith{P,Q,R}

- B|with { Q}

- Clwith {P,Q}

even thgugh Q's results occur three times.

The commpnaArguments (See clause 7.3) include a specification of the. service controls and security parameters

10.2.3 ch results

The requegt succeeds, subject to access controls, if the baseobject is located, regardiess of whether there are any
subordinatps to return, and if there are no service restrictions as specified within a service-specific adminisirative area
that prevent the Search operation from proceeding.

NOTE 1 - Asacorollary to this, the outcome of an unfiltered Search operation applied to a single entry may not be iflentical to a
Read operation which seeks to interrogate the same set of attributes of the entry. This is because the latter shdll return an
AttributeError if none of the selected attributes exist in the entry.

The name component, if present, shall be the distinguished name of the entry or an aias name of the entry, af described
in clause [/.7. It shall be present if @nyaias has been dereferenced and the name to be returned differs from the
baseObject name supplied in the operation argument.

The entrjes parameter conveys the requested information from each entry (zero or more) which satisfied the filter
(see clausg 7.5). The entry information may include family information, as required by the familyReturn [element of
EntryInflormationSetection. Theinteraction between familyGrouping and familyReturn isdefinefl in afour-
phase evalation of afilter and subsequent evaluation of what to return, as described in clause 7.8.3.

ThepartialoufcomeQualifier isasdescribed in clause 10.1.3.

NOTE P <Where returned entry information is incomplete for a particular entry, it is indicated via the incomplleteEntry
parametier inT'the returned entry information

The altMatching parameter indicates that a matching rule has not been applied exactly as specified in the search
request.

The appliedRelaxation attribute in the notifications element of CommonResults shall be used to list the
attributes of the filter which have been subject to relaxation or tightening, other than those made by the basic element
of arelaxation policy (see clause 6.13.16 of Rec. ITU-T X.520 | ISO/IEC 9594-6).

TheuncorrelatedSearchInfo parameter isas described for uncorrelatedristInfo in clause 10.1.3.

The commonResults (See clause 7.4) include the security parameters applying to the response. If this result is to be
signed by the Directory, the securityParameters (see clause 7.10) component shall beincluded in the results.
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10.2.4  Service administration

An administrative authority may establish service-specific administrative areas as specified in clause 7 of
Rec. ITU-T X.501 | ISO/IEC 9594-2. This alows the administrative authority to administer the service by restricting the
Search operation with respect to what areas of the DIT can be searched and what type of searches can be formed, what
information can be returned, etc., by definition of search-rules.

10.25 Searcherrors

Should the request fail, one of the listed errors shall be reported. The circumstances under which the particular errors
shall be reported are defined in clause 13.

When searches are performed within service-specific administrative areas, a humber of additional, quite detailed
elements of error information may be returned as detailed in clause 13.

10.2.6  Search operation decision pointsfor basic access control

If rule-baspd-access-control is aso applied, the order in which it is applied with respect to basic-access-contrql is alocal
matter, ex¢ept that if accessis denied to the entry, an attribute type or an attribute value, by either mechanism, it shall
not be overridden by the other mechanism. In this respect, DiscloseOnError permission of basic-aecess-dontrol is a
permissior] that shall not override a deny of rule-based-access-control.

If basic-acgess-control is in effect for the portion of the DIT to be searched, the following seguence of access controls
applies:
1) No specific permission is required to the entry identified by the baseobject argument.

NOTE 1 — If the baseobject is within the scope of the searchargument (i.e., when the subsqt argument
specifiesbaseobject Or wholeSubtree) the access controls specifiedin items 2) to 5) apply.

TNEY
~

For each entry within the scope of the searchargument Which is to be a candidate for consideration,
Browse permission is required. Entries for which this permission is not granted are ignored.

3) The filter argument is applied to each entry left to'be considered after taking item 2) into pccount, in
accordance with the following:

a) For each FilterItem that specifies an &tribute, FilterMatch permission for the attribute type is
required before the FilterItem can b€&evaluated as either TRUE or FALSE. A FiltgrItem for
which this permission is not granted évaluates as UNDEFINED.

b) For each FilterItem that additionally specifies an attribute value, FilterMatch peqmission is
required for each stored attribute value which is to be considered for the purposes of matching. If
there is a value that both(matches the Filteritem and for which permission is gfanted, the
FilterItem evaluatesto-TRUE, otherwiseit evaluatesto FALSE.

4) If present, the joincriteria argument is applied to each entry left to be considered after takjng item 3)
into account, in accordance with the following:

a) For each JgeinCriteriaItem Which specifiesan attribute, FilterMatch permission for the attribute
type is requifed before the JoincriteriaItem can be evaluated as either TRUE or FALSE. A
JoinCriteriaItem for which this permission is not granted evaluates as UNDEFINED

b) FEoreach goincriteriaItem that additionally specifies an attribute value, FilterMatch permission
Isrequired for each stored attribute value which is to be considered for the purposes of npatching. If
there is avalue that both matches the JoincriteriaItem and for which permission is dgranted, the
JoinCriteriaItem evaluatesto TRUE, otherwiseit evaluatesto FALSE.

) Once the procedures defined in 2) to 4) have been applied, the entry Is either selected or discarded. If, as
a consequence of applying these controls to the entire scoped subtree, no entries have been selected
(excluding any ContinuationReferences iN partialOutcomeQualifier) and if DiscloseOnError
permission is not granted to the entry identified by the baseobject argument, the operation fails and a
nameError With problem nosuchobject shall be returned. The matched element shall either contain
the name of the next superior entry to which DiscloseOnError permission is granted, or the name of the
DIT root (i.e., an empty RDNSequence). Otherwise, the operation succeeds but no subordinate
information is conveyed with it.

NOTE 2 — In the case of anameError being returned, the empty RDNSequence may be used by a DSA which
does not have access to all superior entries.

NOTE 3 — Security policy may prevent the disclosure of knowledge information which would otherwise be
conveyed as continuationReferences iN partialoutcomeQualifier. If such apolicy isin effect and if a
DUA constrains the service by specifying chainingProhibited, the Directory may return a serviceError
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with problem chainingRequired. Otherwise, the continuationReference IS omitted from
partialOutcomeQualifier.

6) Otherwise, for each selected entry, the information returned is as follows:

a) IftheinfoTypes element of selection Specifiesthat attribute types only are to be returned, then
for each attribute type that is to be returned, Read permission is required. If permission is not
granted, the attribute type is omitted from EntryInformation. If, @ a consequence of applying
these controls no attribute type information is selected, the EntryInformation element is returned
but no attribute type information is conveyed with it (i.e., the SET oF cHoICE element is omitted
or empty).

b) If the infoTypes element of selection Specifies that attribute types and values are to be
returned, then for each attribute type and for each value that is to be returned, Read permission is
required. If permission to an attribute type is not granted, the attribute is omitted from
EntryInformation. If permission to an atribute valueis not granted, the value is omitted from its
corresponding attribute. Tn the event that permission 1S not granted to any of the valuegwithin the
attribute, an attribute €lement containing an empty SET OF AttributeValueNsTgturned. If,
as a consequence of applying these controls no attribute information~is) selected, the
EntryInformation element is returned but no attribute information is conveyed withl|it (i.e., the
SET OF CHOICE element isomitted or empty).

NOTE |4 — If DiscloseOnError permission is not granted to the entry identified by thé-baseObject grgument, a

partiflOutcomeQualifier indicating a limitProblem OF unavailableCriticalExtensions shpuld not be
returned, as it may compromise the security of this entry.

10.2.6.1 $earch operation decision pointsfor basic-access-control in the presence of additional searches
If the joinArguments argument is present, and if basic-access-control is in effect for the portion of the|DIT to be
searched, the following sequence of access controls applies to each additional search:

1) No specific permission is required to the entry identified by the joinBaseobject argument.

NOTE 1 - If the joinBaseObject is within the seope of the joinArgument (i.e, when the joinsubset
argument specifiesbaseobject Or wholeSubtree) the access controls specified in items 2) to 6) agply.

TNEY
~

For each entry within the scope of the joinargument which is to be a candidate for consideration,
Browse permission is required. Entries for;which this permission is not granted are ignored.

3) If present, the joinFilter argument-is'applied to each entry left to be considered after taking item 2)
into account, in accordance with thefollowing:

a) For each FilterItem WhiCh specifies an attribute, FilterMatch permission for the attriute type is
required before the FilterItem can be evaluated as either TRUE or FALSE. A FiltgrItem for
which this permissionnis’not granted evaluates as UNDEFINED.

b) For each FilterItem Which additionally specifies an attribute value, FilterMatch pefmission is
required for €ach stored attribute value which is to be considered for the purposes of matching. If
there is a value which both matches the Filteritem and for which permission is granted, the
FilterItem evaluatesto TRUE, otherwiseit evaluatesto FALSE.

4) If the joinFilter argument is not present, the £ilter argument is applied to each entry left to be
considered after taking item 2) into account, in accordance with the following:

ay \For each FilterItem Which specifies an attribute, FilterMatch permission for the attribute type is
required before the FilterItem can be evaluated as either TRUE or FALSE. A FiltgrItem for

b) For each FilterItem Which additionally specifies an attribute value, FilterMatch permission is
required for each stored attribute value which is to be considered for the purposes of matching. If
there is a value which both matches the Filteritem and for which permission is granted, the
FilterItem evauatesto TRUE, otherwiseit evaluatesto FALSE.

5) Once the procedures defined in 2) to 4) have been applied, the entry is either selected or discarded. If, as
a consequence of applying these controls to the entire scoped subtree, no entries have been selected
(excluding any continuationReferences iN partialOutcomeQualifier) and if DiscloseOnError
permission is not granted to the entry identified by the baseobject argument, the operation fails and a
nameError With problem nosuchobject shal be returned. The matched element shall either contain
the name of the next superior entry to which DiscloseOnError permission is granted, or the name of the
DIT root (i.e, an empty RDNSequence). Otherwise, the operation succeeds but no subordinate
information is conveyed with it.
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NOTE 2 — In the case of anameError being returned, the empty RoNSequence may be used by a DSA which
does not have accessto all superior entries.

NOTE 3 — Security policy may prevent the disclosure of knowledge information which would otherwise be
conveyed as ContinuationReferences iN partialOutcomeQualifier. If such apolicy isin effect and if a
DUA constrains the service by specifying chainingProhibited, the Directory may return a serviceError
with problem chainingRequired. Otherwise, the cContinuationReference IS omitted from
partialOutcomeQualifier.

Otherwise, for each selected entry, the information returned is as follows:

If the infoTypes element of selection specifies that attribute types only are to be returned, then
for each attribute type that is to be returned, Read permission is required. If permission is not
granted, the attribute type is omitted from EntryInformation. If, as a consequence of applying
these controls no attribute type information is selected, the EntryInformation element is returned
but no attribute type information is conveyed with it (i.e., the SET oF CHOICE element is omitted
ar empty)

may compromise the security of this entry.

If the infoTypes element of selection Specifies that attribute types and values| are to be
returned, then for each attribute type and for each value that is to be returned, Réad pefmission is
required. If permission to an attribute type is not granted, the attribute lis omjtted from
EntryInformation. If permission to an attribute value is not granted, the value is omitted from its
corresponding attribute. In the event that permission is not granted to any»of the values within the
attribute, an Attribute element containing an empty SET OF AttributevValue iS returned. If,
as a consequence of applying these controls no attributesinformation is selpcted, the
EntryInformation element is returned but no attribute information is conveyed withl|it (i.e, the
SET OF CHOICE element isomitted or empty).

4 — If DiscloseOnError permission is not granted to the entry identified by the baseobject grgument, a
loutcomeQualifier indicating a limitProblem Of unavailableCriticalExtensions should not be returned asit

\lias der efer encing during Search

C permissions are necessary for aias dereferencing to-take place in the course of a search operatipn (subject

6)
a)
b)
NOTE
partial
10.2.6.2 £
No specifi
tothe sea

rchAliases parameter being set to TRUE). However, for each alias entry encountered, if alias dejeferencing

would r

partial
received i

were genefated locally or not.

In addition to the access control s«described above, security policy may prevent the disclosure of knowledgelinformation
that wollld otherwise be conveyed as continuationReferences in partialOutcomeQualifier. If sucha pO|iC£iS in effect
DUA congtrains the service by specifying chainingProhibited, the Directory may return a servicel

NOTE

and if
probl

10.2.6.3 |

It in @ ContinuationReference being returned in partialoutcomeQualifier, the following access
controls agply: Read permission is required to the alias\entry, the aliasedEntryName attribute and to the §ngle value
that it contains. If any of these permissions is nat,granted, the continuationReference shall be onjitted from
tcomeQualifier. These access controls shall also be applied to a continuationReference that is
aresponse from another DSA. That-i's, the DSA shall police all continuationReferences Whether they

rror With

chainingRequired! Otherwise, the continuationReference iSomitted from partialoutcomeQualiffier.

Non-disclosure'ef incomplete results

If an incomplete resultiS being returned in EntryInformation, i.e.,, some of the attributes or attribute vialues have

been omit]
DiscloseO
vaue with

ed because of the applicable access controls, the incompleteEntry eement shal be set {0 TRUE if
WError permission is granted to at least one attribute type withheld from the result, or at least one attribute
held from the result (for which attribute type Read permission was granted).

10.2.7  Search operation decision pointsfor rule-based access control

If basic-access-controal is also applied, the order in which it is applied with respect to rule-based-access-control is alocal
matter, except that if accessis denied to the entry, an attribute type or an attribute value, by either mechanism, it shall
not be overridden by the other mechanism. In this respect, DiscloseOnError permission of basic-access-control is a
permission that shall not override a deny of rule-based-access-control.

If rule-based-access-control, rule-and-basic-access-control, or rule-and-simple-access-control is in effect for the portion of
the DIB where the search operation is being performed, the following access controls apply:

1)

2)

If rule-based entry level permission is denied to the entry identified by the baseobject argument, then

nameError With problem nosuchobject isreturned as defined in clause 7.11.2.4.

Under rule-based-access-control, each entry within the scope of the searchargument for which entry

level accessisdenied isignored.
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3) basic-access-control on entriesis applied as defined in clause 10.2.6, item 2).

4) The filter is applied ignoring attribute values to which access is denied under rule-based-access-

control.
5) basic-access-control onthe £ilter isapplied as defined in clause 10.2.6, items 3) and 4).
6) For any selected entry:

a) for each attribute type that may be returned under rule-based-access-control, access must
to at least one attribute value of that type;

b) attribute values to which access is denied under rule-based-access-control shall not be retur
7) basic-access-control isapplied to the information returned as defined in clause 10.2.6, item 5).

irectory M odify operations

| — Each of these operations identifies the target entry by means of its distinguished name.

be granted

ned.

our operations to modify the Directory: addEntry, removeEntry, modifyEntry, and modi fypN defined
inclauses [L1.1 to 11.4, respectively.

P — The success of addEntry, removeEntry, and modifyDN Operations may depend on.the physical digtribution of

the DIB| across the Directory. Failure shall be reported with an updateError with probleméagfectsMultiplieDsas. See

RecIT
NOTE

U-T X.518 | ISO/IEC 9594-4.
B — |n the event of failure of the underlying communications mechanism, the outcome 6f the operations is ur]

determined.

The usgr should use Directory interrogation operations to check whether the attempted medification operation succeefled or not.

111

1111

An addEnkry operation is used to add a leaf entry (either an objeCt entry or an alias entry) to the DIT. The
of the opetfation may be signed (see clause 17.3 of Rec. ITU-T X.501 | ISO/IEC 9594-2) by the requester. If t
component of the securityParameters (See clause 7.10) inthe request is set to signed and aresult isto I

the result

addEntry| OPERATION ::= {
ARGUMENT AddEntryArgument
RESULT] AddEntryResult
ERRORS {attributeError |

CODE

AddEntryArgument ::=\OPTIONALLY-PROTECTED { AddEntryArgumentData }

AddEntryArgumentData ::= SET {

objec
entry
targe

o7

Add Entry

Add Entry syntax

hay be signed. Otherwise, the result shall not be signed.

nameError |
serviceError |
referral |
securityError |
updateError}
id-opcode-dddEntry }

] [0] Name,
[1] SET OF Attribute{{SupportedAttributes}},
tiSystem [2] AccessPoint OPTIONAL,

arguments
e target
e returned,

COMPONENTS OF CommonArguments }
AddEntryResult ::= CHOICE {
null NULL,

information OPTIONALLY-PROTECTED-SEQ { AddEntryResultData },

}

AddEntryResultData ::= SEQUENCE {

.7

.7

COMPONENTS OF CommonResultsSeq }
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11.1.2  Add Entry arguments

The object argument identifies the entry to be added. Its immediate superior, which must aready exist for the
operation to succeed, is determined by removing the last RDN component (which belongs to the entry to be created).

The entry argument contains the attribute information which, together with that from the RDN, constitutes the entry to
be created. The Directory shall ensure that the entry conforms to the Directory schema. Where the entry being created is
an alias, no check is made to ensure that the aliasedEntryName attribute pointsto avalid entry.

The targetsSystem argument indicates the DSA to hold the new entry. If this argument is absent, it shall be taken to
mean the same DSA as holds the superior of the new object. If the argument is present, it shall be the DSA with the
specified AccessPoint. The parameter shall be absent when subentries are to be added.

If the argument is present, the targetSystem hit in the criticalExtensions parameter in CommonArguments

gt performed

The commpnaArguments (See clause 7.3) includes a specification of the service controls and security parameters
applying fo the request. The dontDereferenceAlias oOption is ignored (and trestednas"set) pnless the
useAliasjOonUpdate critical extension bit is set in criticalExtensions. Thus aliases are’dereferended by this
operation pnly if dontDereferenceAlias iSNOt Set and useAliasOnUpdate iS Set. The sizeLimit cofnponent is
ignored if provided. If the argument of this operation is to be signed by the requester, thé.§écurityParam¢ters (See
clause 7.10) component shall be included in the arguments.

NOTE 2 — Update operations that involve dereferencing of an alias name will always fail i thHey encounter first edition DSAs.

11.1.3  Add Entry results

Should the request succeed, a result shal be returned. If this resultyis to be signed by the Dirgctory, the
SecurityParameters (See clause 7.10) component of CommonResultsseq (See clause 7.4) shal be incllided in the
results. If fhe result of this operation is not to be signed by the Directory, no information shall be conveyéd with the

Should the request fail, one of the listed errors shall be'reported. The circumstances under which the partiqular errors

If rule-baspd-access-control is aso applied, the order in which it is applied with respect to basic-access-contrql is alocal
matter, ex¢ept that if access is denied to.the entry, an attribute type or an attribute value, by either mechanigm, it shall
not be ovérridden by the other mechanism. In this respect, DiscloseOnError permission of basic-access-qontrol is a

If basic-acgess-control isin effectfor the entry being added, the following sequence of access controls applies:

1) No specifié\permission is required to the immediate superior of the entry identified by the object
argument.
NOTE |1 — Security policy may prevent Directory users from adding entries across DSA boundaries (e.g} using the
targetfsystem-argument). In this event, an appropriate nameError, serviceError, securityError Of updatgError may
be returned,‘provided that it does not compromise the existence of the immediate superior entry. If it| does (i.e,
Disclo§eOnError is not granted to the superior entry), the procedure defined in clause 7.11.3 shall be followed with respect to
the superior entry.

2) If an entry already exists with a distinguished name equal to the object argument, the operation failsin
accordance with clause 11.1.5.1, item a).

3) Add permission isrequired for the new entry being added. If this permission is not granted, the operation
failsin accordance with clause 11.1.5.1, item b).

NOTE 2 — The Add permission shall be provided as prescriptiveacI When attempting to add an entry and as
prescriptiveACI Of subentryACI When attempting to add a subentry.

4) For each attribute type and for each value that is to be added, Add permission is required. If any
permission is absent, the operation fails in accordance with clause 11.1.5.1, item c).
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11.1.5.1 Error returns

If the operation fails as defined in clause 11.1.5, the following procedure applies:

a) If the operation fails as defined in clause 11.1.5, item 2), the valid error returns are
DiscloseOnError or Add permission is granted to the existing entry, an updateError with problem
entryAlreadyExists shall be returned. Otherwise, the procedure described in clause 7.11.3 is

followed with respect to the entry being added.

one of: if

b) If the operation fails as defined in clause 11.1.5, item 3), the procedure described in clause 7.11.3 is
followed with respect to the entry being added.
c) If the operation fails as defined in clause 11.1.5, item 4), the valid error return iS securityError with

problem insufficientAccessRights Of noInformation.

11.1.6  Add Entry operation decision pointsfor rule-based-access-control

If basic-ac
matter, ex
not be ov¢
permissior
If rule-bas
the DIB w

1

11.2 R

11.21

A Removsd
non-leaf al
Rec. ITU-]
(see clausg
result shal

removeEn

ess-control 1S alSo applied, the order In which It IS applied with respect 1o rule-based-access-conird
ept that if access is denied to the entry, an attribute type or an attribute value, by either mechani
brridden by the other mechanism. In this respect, DiscloseOnError permission of basic-access-g
that shall not override a deny of rule-based-access-contral.

bd-access-control, rule-and-basic-access-control, or rule-and-simple-access-control is in,effect for the
nere the addeEntry operation is being performed, the following sequence of accesscontrol applies:

) If rule-based entry level permission to the immediate superior is denied; then nameError wi
noSuchObject isreturned as defined in clause 7.11.2.4.

) basic-access-control is applied as defined in clause 11.1.5.

Remove Entry

Remove Entry syntax

Entry operation is used to remove a leaf entry (eitheran object entry, family member or an alias
ncestor and its children, from the DIT. The arguments of the operation may be signed (see clal

7.10) in the request is set to signed and aresult is to be returned, the result may be signed. Oth
not be signed.

try OPERATION ::= {

ARGUMENT RemoveEntryArgument

RESULT]
ERRORS

CODE
RemoveEn)

RemoveEn)
object

RemoveEntryResult
{nameError |
serviceError |
referral |
securityErroxr" |
updateErzroxr}
id-opcode~removeEntry }

tryArgument ::= OPTIONALLY-PROTECTED { RemoveEntryArgumentData }

tryArgumentData ::= SET {
[0] Name,

| is alocal
M, it shall
ontrol is a

portion of

th problem

entry) or a
se 17.3 of

[ X.501 | ISO/IEC 9594-2) by the requester.~lf’the target component of the SecurityParameters

erwise, the

.7

o7

COMPONENTS OF CommonArguments

RemoveEntryResult ::= CHOICE {
null NULL,

information OPTIONALLY-PROTECTED-SEQ { RemoveEntryResultData },

-}

RemoveEntryResultData ::= SEQUENCE {

.7

o7

COMPONENTS OF CommonResultsSeq }
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11.2.2 Remove Entry arguments
The object argument identifies the entry to be deleted.

The commonArguments (see clause 7.3) includes a specification of the service controls and security parameters
applying to the request. The dontDereferenceAlias oOption is ignored (and trested as set) unless the
useAliasOnUpdate critical extension bit is set in criticalExtensions. Thus, aliases are dereferenced by this
operation only if dontDereferenceAlias iSNOt Set and useAliasOnUpdate iS Set. The sizeLimit component is
ignored if provided. If the argument of this operation is to be signed by the requester, the securityParameters
(see clause 7.10) component shall be included in the arguments.

NOTE — Update operations that involve dereferencing of an alias name will dwaysfail if they encounter first edition DSAs.
FamilyGrouping May be set asfollows:
— entryonly isthe default for this operation. The entry to be removed shall be aleaf entry.

OMPOULNJENCTY aybespecified—foram = estor—~ S Smioe O e CU ryW|||be
removed. The operation will fail with an updateError with problem notancestor if thetgrget object
is not an ancestor. The operation will also fail with an appropriate error if it is not possible tojremove al
members, e.g., for security reasons.

If Familyfrouping iSabsent or set to any other value than above, entryonly isassumed.

11.2.3 RemoveEntry results

Should the request succeed, a result shal be returned. If this result is to e signed by the Dirgctory, the
SecurityParameters (See clause 7.10) component of CommonResultsSeq (seeclause 7.4) shall be inclfided in the
results. If the result of the operation is not to be signed by the Directory, naZinformation shall be conveyéd with the
result.

When famjly information is selected by familyReturn in EntryInférmationSelection, the informatign returned
is defined |n clause 7.6.4.

ation returned in information component corresponds to the state of the DIB after the (successful) Modify
ion.

Should the request fail, one of the listed errors shali>be reported. The circumstances under which the partiqular errors

emove Entry operation decisien_pointsfor basic access control

-access-control is also applied, the order in which it is applied with respect to basic-access-contrql is a local
matter, ex¢ept that if accessis denied to the entry, an attribute type or an attribute value, by either mechanigm, it shall
not be overridden by the other«<mechanism. In this respect, DiscloseOnError permission of basic-access-dontrol is a
permissior] that shall not override a deny of rule-based-access-control.

If basic-acgess-control is jmeffect for the entry being removed, the following access controls apply:

Remoyé<permission is required for the entry being removed. If this permission is not granted, the
operation failsin accordance with clause 7.11.1.

NOTE - No{ specific permissions are required for any of the attributes and attribute values present within the |entry being
removegl.

11.2.6 RemoveEntry operation decision pointsfor rule-based access control

If basic-access-controal is also applied, the order in which it is applied with respect to rule-based-access-control is alocal
matter, except that if accessis denied to the entry, an attribute type or an attribute value, by either mechanism, it shall
not be overridden by the other mechanism. In this respect, DiscloseOnError permission of basic-access-control is a
permission that shall not override a deny of rule-based-access-control.

If rule-based-access-control, rule-and-basic-access-control, or rule-and-simple-access-contral is in effect for the entry being
removed, the following sequence of access control applies:

1) If rule-based entry level permission is not granted to the target entry, the operation fails with nameError
with problem nosuchobject as defined in clause 7.11.2.4.

2) Entry level basic-access-control is applied as specified in clause 11.2.5.
3) If rule-based accessis not granted to an attribute value, then it shall not be removed.
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4) If rule-based RDN permission is not granted, then none of the attribute values of the RDN shall be
removed. If all the values of an attribute are removed, then the attribute is removed from the entry. If al
the attributes are removed, then the entry is removed from the DIT. If at least one attribute value is
removed, and the requester does not have RDN permission, the operation succeeds but the entry remains

in the DIT with one or more attributes.

NOTE 1 — Unless dl the values of the label context for distinguished values of the entry have al the same values, this may not

support a rule-based access-control policy.

5) Under rule-based-access-control, if RDN permission is granted, but permission to access at least one other
attribute value is not granted, then the RDN is not removed, and the operation fails with
securityError With problem insufficientAccessRights. It is a loca matter whether other

attribute values to which the requester has access permission are removed or not.

NOTE 2 — Thisreveals to the requester that at |east one attribute value exists that isinaccessible.

6) If all the attributes of the entry are removed, then the entry is removed from the DIT, and the operation is

W |
SULLCSIIUT.

11.3 odify Entry
11.31 odify Entry syntax

The Modifly Entry operation is used to perform a series of one or more of the following madificationsto asin

@) add anew attribute;
remove an attribute;
add attribute values,
remove attribute values,
replace attribute values;

= D

modify an alias;
add a constant to all values of an attribute;
) deleteall attribute values for which fallback is FALSE in every context.

WK
~

The arguments of the operation may be signed (see clause 17.3 of Rec. ITU-T X.501 | ISO/IEC 9594
requester. |f the target component of the securityParameters (see clause 7.10) intherequest issetto s

aresult is{o be returned, the result may be signed. Otherwise, the result shall not be signed.

modifyEntry OPERATION ::= {
ARGUMENT ModifyEntryArgument

hle entry:

-2) by the
igned and

RESULT] ModifyEntryResult

ERRORS {attributeError |

nameError |
serviceError.
referral |
securityError |
updat@Error}

CODE id-opé¢éde-modifyEntry }
ModifyEntryArgument ::= OPTIONALLY-PROTECTED { ModifyEntryArgumentData }
ModifyEntkryArgumentData ::= SET

object [0] Name,

changes [1] SEQUENCE OF EntryModification,

selection [2] EntryInformationSelection OPTIONAL,

o7

COMPONENTS OF  CommonArguments }

ModifyEntryResult ::= CHOICE {
null NULL,
information OPTIONALLY-PROTECTED-SEQ { ModifyEntryResultData },

}

ModifyEntryResultData ::= SEQUENCE {
entry [0] EntryInformation OPTIONAL,

o7

o7
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COMPONENTS OF CommonResultsSeq }

EntryModification ::= CHOICE {
addAttribute [0] Attribute{{SupportedAttributes}},
removeAttribute [1l] AttributeType,

addvalues [2] Attribute{{SupportedAttributes}},

removeValues [3] Attribute{{SupportedAttributes}},

alterValues [4] AttributeTypeAndValue,

resetValue [5] AttributeType,

replaceValues [6] Attribute{{SupportedAttributes}},
-}

11.3.2 Modify Entry arguments

The object argument identifies the entry to which the modifications should be applied.

The changes—argumen
individual [modifications fail, then an attributeError is generated and the entry left in the state that ithw
on. That is, the operation is atomic. The end result of the sequence of modifications shalh not
ichema. However, it is possible, and sometimes necessary, for the individual EntryModificatig
b do so. The following types of modification may occur:

4

the operat
Directory
to appear t

g

any of the
as prior to
violate the
bn changes

addAttribute — Thisidentifies a new attribute to be added to the entry, whi€hyis fully specified by the

argument. Any attempt to add an already existing attribute resultsin an attributeError.
removeAttribute — The argument identifies (by its type) an attribute.to be removed from
Any attempt to remove a non-existing attribute resultsin an attributeEkrror.

NOTE 1 — This operation is not allowed if the attribute type is presentin the RDN.
addvalues — Thisidentifies an attribute by the attribute type inrthe argument, and specifies 0

attribute values to be added to the attribute. An attempt t6-add an aready existing value reg
error. An attempt to add a value to a non-existent typeresults in the type and value being addey

the entry.

ne or more
sults in an
.

removeValues — This identifies an attribute by thedttribute type in the argument, and specilim one or

more attribute values to be removed from the attribute. If the values are not present in the at
results in an attributeError. An attempt,to remove the last value from an attribute reg
attribute type being removed.

NOTE 2 — This operation is not allowed:if, one of the valuesis present in the RDN.

Attributes or attribute values to be added may be specified with or without a context list. Cont
be added to existing attribute values, removed from existing attribute values, nor modified.
context list of an existing attribute value, first remove the attribute value, and then inser
attribute value with the new;context list. When an attribute value is removed, no context |
supplied, and any existing context list associated with the attribute value being removed is rer
the attribute value.

altervalues ~Thisidentifies an attribute type, and specifies a quantity to be added to all ve
attribute. An(attempt to apply this modification to an attribute whose syntax is anything
INTEGER ORREAL resultSin an attributeError.

resetValue — This identifies an attribute by its type, and removes all values of the attrib
which-have an associated attribute value context for which fallback is FALSE. resetvalu
remove any attribute values that have no context.

ibute, this
ults in the

Bxts cannot
To dter a
[ the same
st shall be
hoved with

lues of the
other than

te (if any)
does not

feplaceValues — Thisreplaces al existing values of the given attribute type with the valusg

s supplied,

creating the attribute type if it did not exist. A replace with no value removes the attribute type if it

exists, and isignored if the type does not exist.

NOTE 3 — This Directory Specification does not establish rules regarding the order in which a performing DSA is to decode and
process PDUs that it receives. If a DSA decodes the entire PDU before processing each element, and if a new and unexpected
value, such as replacevalues, isin place for a non-optional CHOICE, it is possible that the DSA will signal an encoding error.
If, however, the DSA decodes the elements as they are needed, it will most likely detect an unknown critical extension and return
an unsupported critical extension reason code to signal that the operation failed. In either case, it is correct for the DSA to not
process the operation; however, implementers should be aware that either signal may be used to indicate the failure of the

operation.

Values may be replaced by a combination of addvalues and removevalues in asingle Modi fyEntry Operation.

The commonArguments (See clause 7.3) includes a specification of the service controls and security parameters
applying to the request. The dontDereferenceAlias option is ignored (and treated as set) unless the
useAliasOnUpdate critica extension bit is set in criticalExtensions. Thus, diases are dereferenced by this
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operation only if dontDereferenceAlias iSNOt Set and useAliasOnUpdate iS Set. The sizeLimit component is
ignored if provided. If the argument of this operation is to be signed by the requester, the securitypParameters (See
clause 7.10) component shall be included in the arguments.

NOTE 4 — Update operations that involve dereferencing of an alias name will alwaysfail if they encounter first edition DSAs.

The selection argument specifies an optional entry information selection that controls whether information is
returned in the operation result and specifies the specific attributes and values to be returned. It shall only be specified if
the version negotiated through the bind operation isv2 or higher.

The operation may be used to modify directory operationa attributes. Only those directory operational attributes which
are not classified nouserModification (and to which the user has effective modification access rights) may be
modified.

NOTE 5 — Whether or not user modification is permitted, the Directory may change the values of directory operational attributes
as aside effect of other Directory operations.

The operafion may be used T0 modiTy COITECTIVE attributes only 1T the Service control subentries 1S TRUH and if the
object is|the subentry actually holding the collective attribute(s) to be modified.
NOTE 6 — Caution should therefore be exercised when modifying the information returned on reading anentry: some of the
informgion may be from collective attributes, and cannot be modified in an operation directed at the entry.itself. Fo example, it
is not ppssible to delete a collective attribute from an (ordinary) entry viaa removeAttribute entny modification to the entry
(an atfributeError withproblem noSuchAttributeOrValue would be returned).

The operalion may be used to modify an entry's Object Class attribute value if the-valdes specify auxiljary object
classes. Hpwever, an attempt to change an Object Class value which specifies an entry's structural object|class shall
result in g updateError With problem objectClassModificationProhibited. Any modification tp auxiliary
object clagses shall leave the superclass chains consistent and correct with the resultant object class definition

11.3.3 Modify Entry results

Should thg request succeed, aresult shall be returned. If no selection was specified in the operation arqument and
the result i not to be signed, the null result is returned. If no seleétidén was specified (but the result isto t:T signed by

ry), the entry component is omitted. If the result is tobe signed by the Directory, the securityParameters
(see clausg 7.10) component of commonResultsSeq (See clause 7.4) shall be included in the results. If the result is not

Should the request fail, one of the listed errors shall be reported. The circumstances under which the partiqular errors

shall be reported are defined in clause 13
11.35 odify Entry operation decision pointsfor basic access control
If rule-baspd-access-control is aso applied, the order in which it is applied with respect to basic-access-contrql is alocal

matter, ex¢ept that if access is denied to the entry, an attribute type or an attribute value, by either mechanigm, it shall
not be ovérridden by the other mechanism. In this respect, DiscloseOnError permission of basic-access-dontrol is a

If basic-acgess-control iSin effect for the entry being modified, the following sequence of access controls applies:

Modify/permission is required for the entry being modified. If this permission is not gfanted, the
operation failsin accordance with clause 7.11.1.

For each of the specified EntryModification arguments applied in sequence, the| following
PErMISSIONS are requirea.

i) Add permission for the attribute type and for each of the values specified in an addattribute
parameter. If these permissions are not granted or the attribute already exists, the operation fails in
accordance with clause 11.3.5.1, item a).

ii) Remove permission for the attribute type specified in a removeattribute parameter. If this
permission is not granted, the operation failsin accordance with clause 11.3.5.1, item b).

NOTE 1 — No specific permissions are required for any of the attribute values present within the attribute being
removed.

iii) Add permission on each of the attribute values specified in an addvalues parameter. If these
permissions are not granted or any of the attribute values aready exist, the operation fails in
accordance with clause 11.3.5.1, item c).
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iv) Remove permission on each of the values specified in a removevalues parameter. If these
permissions are not granted, the operation fails in accordance with clause 11.3.5.1, item d).

NOTE 2 — If the end result of a removeValues modification is to remove the last value of an attribute
(which causes the attribute itself to be removed), Remove permission is also required on the specified
attribute type.

V) Add and Remove permission on each of the values specified in an altervalues parameter. If these
permissions are not granted, the operation fails in accordance with clause 11.3.5.1, item €).

Vi) Remove permission on each of the values to be removed via a resetvalue parameter. If at least
one value is to be removed and these permissions are not granted, the operation fails in accordance
with clause 11.3.5.1, item f).

vii) Add permission for the attribute type and for each of the values in the replacevalues if the
operation attempts to add the attribute type. If these permissions are not granted, the operation fails
in accordance with clause 11.3.5.1, item g).

viii) Remove permission for the attribute type in the replacevalues parameter if, thg operation
attempts to remove the attribute. If this permission is not granted, the operation fails in aiccordance
with clause 11.3.5.1, item b).

iX) Remove permission for all the values currently in the attribute and Add permission for all valuesin
the replacevalues if the operation attempts to replace the values.

— If dl the Remove permissions are not granted, the operation fails in accordance with
clause 11.3.5.1, item d).

— If dl the Remove permissions are granted, but al the Add permissions are not granted, the
operation failsin accordance with clause 11.3.5.1, itenrg)-

11.3.5.1 Krror returns

If the opergtion fails as defined in clause 11.3.5, the following proceduréapplies:

a) If the operation fails as defined in clause 11.3.5, item 2), subitem i), the valid error returns arg one of: if
the attribute already exists and DiscloseOnErrqr. 01Add is granted to that attribute, an attributeError
with problem attributeOrValueAlreadyExists shall be returned; otherwise, a securlityError
with problem insufficientAccessRights Of noInformation shall be returned.

D) If the operation fails as defined in claise 11.3.5, item 2), subitem ii) or subitem viii), the valid error
returns are one of: if DiscloseOnErior permission is granted to the attribute being removed and the
atribute exists, a securityError With problem insufficientAccessRights Of noInflormation
shall be returned; otherwise, anltattributeError with problem nosuchattributeorvalue shal be
returned.

¢) |If the operation fails as'defined in clause 11.3.5, item 2), subitemiiii), the valid error returns arg one of: if
an attribute value @lready exists and DiscloseOnError or Add is granted to that attributg value, an
attributeErpox With problem attributeOrvValueAlreadyExists shall be returned; |otherwise,
DiscloseOnEfrorpermission at the attribute level shall be verified. If DiscloseOnError is grgnted to the
attribute, a'securityError with problem insufficientAccessRights Of noInformatipn shall be
returned; otherwise, an attributeError With problem nosuchattributeorvalue shall bg returned.

d) If the-operation fails as defined in clause 11.3.5, item 2), subitem iv) or subitem ix), first bullegt point, the
valid error returns are one of: if DiscloseOnError permission is granted to any of the attribute values
being removed, a securityError with problem insufficientAccessRights Of noInflormation

S Tchl v, Cl O, 0O ermSs T a PUCE O W PTroPTre Oou z pucteorva

eturned.

e) If the operation fails as defined in clause 11.3.5, item 2), subitem v), the valid error returns are one of: if
DiscloseOnError permission is granted to any of the attribute values being altered, a securityError
with problem insufficientAccessRights Of noInformation shall be returned; otherwise, an
attributeError With problem noSuchAttributeorvalue shall bereturned.

f)  If the operation fails as defined in clause 11.3.5, item 2), subitem vi), the valid error returns are one of; if
DiscloseOnError permission is granted to any of the attribute values being removed, a securityError
with problem insufficientAccessRights Of noInformation shall be returned; otherwise, an
attributeError With problem nosuchattributeorvalue shal be returned.

g) If the operation fails as defined in clause 11.3.5, item 2), subitem vii) or subitem ix), second bullet point,
asecurityError With problem insufficientAccessRights Of noInformation shall bereturned.
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11.3.6  Madify Entry operation decision pointsfor rule-based access control

If basic-access-control is also applied, the order in which it is applied with respect to rule-based-access-control is alocal
matter, except that if access is denied to the entry, an attribute type or an attribute value, by either mechanism, it shall
not be overridden by the other mechanism. In this respect, DiscloseOnError permission of basic-access-control is a

permission

that shall not override a deny of rule-based-access-contral.

If rule-based-access-control, rule-and-basic-access-control, or rule-and-simple-access-control is in effect for the entry being
modified, the following sequence of access control applies:

1) |If rule-based entry level permission is not granted to the target entry, then the operation

nameError With problem nosuchobject according to clause 7.11.2.4.

2) Entry level basic-access-controal is applied according to clause 11.3.5.1.

3

fails with

Access must be granted to each of the attribute values (if any) that are removed. If rule-based-access-

control permission is not granted to any attribute value that is to be removed, the operation fails with

attributeError With problem nosuchAttributeOrvValue

) Attribute level basic-access-control isapplied asin clause 11.3.5, item 2).

compound

ins intact).
-2) by the
igned and

moved. No

b, to update

114 odify DN
1141 odify DN syntax
The Modifly DN operation is used to change the Relative Distinguished Name of an entry, and/or to move an entry to a
new superior in the DIT. It may be used with object entries, including compound entries or alias entries.
For familymembers, its use is restricted to the case where the affected family memibers stay within the same
entry.
If the entry has subordinates, then all subordinates are renamed or moved accordingly (i.e., the subtree remg
The arguments of the operation may be signed (see clause 17.3.@f)Rec. ITU-T X.501 | ISO/IEC 9594
requester. |f the target component of the securityParameterssee clause 7.10) intherequest issetto s
aresult is{o be returned, the result may be signed. Otherwise, theyesult shall not be signed.
NOTE ] — First edition systems may use the operation only to ghange the Relative Distinguished Name of aleaf entry].
NOTE R — Second and subseguent edition systems may ‘use"the operation to move entries to a new superior only if the old
superioll, the new superior, the entry, and al its subordinates are in the one DSA.
NOTE 3 — The operation does not move entries to anew DSA; al entries remain in the original DSA.
NOTE 4 — The operation either succeeds or failsin its entirety; it shall not fail with some entries moved and some nol
intermetliate states of the operation shall be externally visible to users of the Directory.
NOTE b — Some offline activity may be required following this operation to preserve consistency, for exampl
attributgs in any entries that hold Distinguished Name values that refer to the renamed or moved entry(ies).
NOTE ¢ — ThemodifyTimeStamp &ttribute is not updated for entries subordinate to the renamed or moved entry.
modifyDN OPERATION ::=({
ARGUMENT ModifyDNArgument
RESULT ModifyDNReésult
ERRORS {nameError |
serviceError |
referral |
gecurityError |
updateError}
CODE ——id=opcode=modi+fyDN—F

ModifyDNArgument ::= OPTIONALLY-PROTECTED { ModifyDNArgumentData }

ModifyDNArgumentData ::= SET {

object [0] DistinguishedName,
newRDN [1] RelativeDistinguishedName,
deleteOldRDN [2] BOOLEAN DEFAULT FALSE,

newSuperior [3] DistinguishedName OPTIONAL,

o7

o7

COMPONENTS OF CommonArguments }
ModifyDNResult ::= CHOICE {
null NULL,

information OPTIONALLY-PROTECTED-SEQ { ModifyDNResultData },
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-}
ModifyDNResultData ::= SEQUENCE {
newRDN RelativeDistinguishedName,

COMPONENTS OF CommonResultsSeq }

11.4.2 Modify DN arguments

The object argument identifies the entry whose Distinguished Name is to be modified. Aliases in the name shall not
be dereferenced.

The newRDN argument specifies the new RDN of the entry. If the operation moves the entry to a new superior without
changing its RDN, the old RDN is supplied for this parameter.

exist in tha an i X ! as a non-

error isreturned.

If the del¢te0ldRrDN flag is set, all attribute valuesin the old RDN that are not in the new RDN aredeleted.|If thisflag
is not set, the old distinguished values shall remain in the entry (but are no longer distinguished values). The flag shall
be set where a single value attribute in the RDN has its value changed by the operation. If this,0peration removes the
last attribute value of an attribute, that attribute shall be deleted.

The newsyperior argument, if present, specifies that the entry isto be moved to a new superior in the DIT| The entry
becomes an immediate subordinate of the entry with the indicated Distinguished{Name, which must be jan aready
existing olpject entry. The new superior shall not be the entry itself or any of its-subordinates, or an dias, dr such that
the moved|entry violates any DIT structure rules. It is possible that entries suboréinate to the moved entry may violate
the active |subschema, in which case it is the responsibility of the¢Subschema Administrative Adlthority to
make subseguent adjustments to these entries to make them consistent with'the subschema, as described in clause 14 of
Rec. ITU-T X.501 | ISO/IEC 9594-2.

If the argument is present, the newSuperior bitinthe criticalExtensions parameter in CommonArguments shall
be set, indicating that this extension is critical.

The commpnaArguments (see clause 7.3) includes a spetification of the service controls and security parameters
applying tp the request. For the purposes of this operatian, the dontDereferencealias option and the slizeLimit
componeni are not relevant and are ignored if provided. Aliases are never dereferenced by this operajon. If the
argument of this operation is to be signed by the\requester, the securityParameters (See clause 7.10) fomponent
shall being¢luded in the arguments.

11.4.3 odify DN results

Should the request succeed, a result’ shal be returned. If this result is to be signed by the Dirgctory, the
SecurityParameters (See clause 7:10) component of CommonResultsSeq (See clause 7.4), and the new [RDN shall
be included in the results. If thewesult is not to be signed by the Directory, no information shall be conveyéd with the
result.

11.4.4 odify DN_errors

Should the request\fail, one of the listed errors shall be reported. The circumstances under which the partiqular errors
shall be rejurned are defined in clause 13.

11.45 odifyDN decision paintsfor basic access contral

If rule-based-access-control is aso applied, the order in which it is applied with respect to basic-access-control is alocal
matter, except that if accessis denied to the entry, an attribute type or an attribute value, by either mechanism, it shall
not be overridden by the other mechanism. In this respect, DiscloseOnError permission of basic-access-control is a
permission that shall not override a deny of rule-based-access-control.

If basic-access-control isin effect for the entry being renamed, the following access controls apply:

— If the effect of the operation is to change the RDN of the entry, Rename permission is required for the
entry being renamed (considered with its original name). If this permission is not granted, the operation
failsin accordance with clause 11.4.5.1.

— If the effect of the operation is to move an entry to a new superior in the DIT, Export permission is
required for the entry being considered with its original name, and Import permission is required for the
entry being considered with its new name. If either of these permissionsis not granted, the operation fails
in accordance with clause 11.4.5.1.
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NOTE 1 —The Import permission shall be provided as prescriptive ACI.

NOTE 2 — No additional permissions are required even if, as aresult of modifying the last RDN of the name, a new distinguished
value needs to be added or an old one removed.

11.45.1 Error returns

If the operation fails as defined in clause 11.4.5, the procedure described in clause 7.11.1 is followed with respect to the
entry being renamed (considered with its original name).

11.4.6 Maodify DN operation decision pointsfor rule-based access control

If basic-access-control is also applied, the order in which it is applied with respect to rule-based-access-control is alocal
matter, except that if access is denied to the entry, an attribute type or an attribute value, by either mechanism, it shall
not be overridden by the other mechanism. In this respect, DiscloseOnError permission of basic-access-control is a
permission that shall not override a deny of rule-based-access-control.

If rule-basgd-access-control, rule-and-basic-access-control, or rule-and-simple-access-control IS In effect for the ¢ntry being
renamed, the following sequence of access control applies:

1) If rule-based RDN permission is not granted to the target entry, the operation fails withjnameRrror with
problem noSuchobject in accordance with clause 7.11.2.4.

TN EY
~

Entry level basic-access-control is applied asin clause 11.4.5.

3

3) If the effect of the operation is to move the entry to a new superior iA)the DIT, rule-based RDN
permission is required to the new superior, otherwise the operation failS with nameError with problem
noSuchoObject in accordance with clause 7.11.2.4.

115 Change Password

This opergion isintended to be used by Directory usersto change their.own passwords.

1151 Change Password syntax

A Directory Change Password operation is used by a user to charge a password to prevent password expiratjon or after
password feset by an administrator. The password may be changed at any time during an application-assodation. The
user is algwed as many attempts as specified in the pwdMaxCompareFailure attribute. When this limit is reached, the
DSA shalljunbind the application-association and, if the pwdCompareLockout attribute is TRUE, lock the @ccount for
pwdCompalreLockoutDuration.

changePassword OPERATION ::= {
ARGUMENT ChangePasswordArgument

RESUL ChangePasswordResuilt
ERROR {securityError |
updateError }

CODE id-opcode-changePassword }
ChangePalsswordArgumen't ): := OPTIONALLY-PROTECTED-SEQ { ChangePasswordArgumentData [}
ChangePalsswordArdgumentData ::= SEQUENCE {

objec [0] ( DistinguishedName,

oldPw [11— UserPwd,

newPw [2] UserPwd,

}

ChangePasswordResult ::= CHOICE {

null NULL,

information OPTIONALLY-PROTECTED-SEQ { ChangePasswordResultData },
ChangePasswordResultData ::= SEQUENCE {

o7

.7

COMPONENTS OF CommonResultsSeq }
11.5.2 Change Password arguments

The current password (o1dpwd component) and the new password (newPwd component) have to be supplied in a
Change Password operation. The o1dpwd and newPwd components shall contain a clear or encrypted password.
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11.5.3 Change Password results

If the password is changed successfully, no information is returned by the operation and normal communication may
continue.

1154 Change Password errors

Should the request fail, a securityError Or updateError shall be supplied asfollows:

securityError inappropriateAlgorithms
updateError insufficientPasswordQuality
pwdInHistory
pwdHistoryFull

The circumstances under which other errors shall be reported are defined in clause 13.

11.6 dminister Password

This opergtion is intended to be used by Directory Administrators to change users passwords. If twofree slots are not
available in the userPwdHistory attribute, this operation will free two slots before proceeding: At the lend of the
successful | operation, there will be one free dot for the user to change the password which,has been [set by the
Administrgtor.

11.6.1 Administer Password syntax

Administef password operation is used by an administrator to change a user's password.

administlerPassword OPERATION ::= {
ARGUMENT AdministerPasswordArgument

RESULT] AdministerPasswordResult
ERRORS {securityError |

updateError}
CODE id-opcode-administerPassword }

AdministlerPasswordArgument ::=
OPTIONALLY-PROTECTED-SEQ { AdministerPasswétdArgumentData }

AdministlerPasswordArgumentData ::= SEQUENCE {
object] [0] DistinguishedName,
newPwd [1l] UserPwd,

}
AdministlerPasswordResult ::= CHOICE {
null LL,
info tion OPTIONALLY-PROTECTED-SEQ { AdministerPasswordResultData },
AdministlerPasswordResultData ::= SEQUENCE {

o7

e ooy

COMPONENTS OF CommonResultsSeq }

11.6.2 Administer Password arguments

The new password (newPwd component) ha
shall contain a clear or encrypted password.

11.6.3 Administer Password results

If the password is changed successfully, no information is returned by the operation and normal communication may
continue.

11.6.4 Administer Password errors

Should the request fail, a securityError Or updateError shall be supplied as follows:
securityError inappropriateAlgorithms
updateError insufficientPasswordQuality

pwdInHistory

The circumstances under which other errors shall be reported are defined in clause 13.
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12 Operationsfor LDAP messages

The operations for carrying LDAP messages are defined by this clause. These operations are used for carrying all types
of LDAP messages through a Directory infrastructure established according to these Directory Specifications. These
operations are not used on the DAP. They are only used on the DSP between DSAs. However, they are defined in this
Directory Specification to keep together all definitions operation types carried on the DSP.

An LDAP request may eventually be chained to an LDAP server and it may result in multiple results, like for an LDAP
Search operation. The LDAP requester may operate in two different ways:

a) It may collect al the results and return the combined results in an 1dapTransport result. The DSA
bound to the LDAP client shall decompose such combined results before returning them to the LDAP
client.

b) Return the results one by one in 1inkedLDAP requests, except for the last result, which shall be carried
inthe 1dapTransport result.

12.1 L DAP Transport operation

12.1.1 U DAP Transport syntax

An LDAP| Transport operation is used to carry an LDAP request and some or al of the results. This is achieved by
means of g specific operation, 1dapTransport defined below. This operation is only relevant if an LDAP regquest isto
be forwarded to an adjacent DSA.

The bound DSA may sign the 1dapTransport request based on its own identity-or based on the identity of the
requester. |f the target component of the securityParameters (See clause 7.10) in the request is set to sfigned and
aresult isfo be returned, the result together with possible 1inkedLDAP regquests may be signed. Otherwiss, the result
and possible 1inkedLDAP requests shall not be signed.

ldapTrag;port OPERATION ::= {
T

ARGUM LdapArgument

RESULT] LdapResult

ERRORS { abandonFailed | abandoned }
CODE id-opcode-ldapTransport }

LdapArgument ::= OPTIONALLY-PROTECTED-SEQ\{ LdapArgumentData }

LdapArgumentData ::= SEQUENCE {

objec DistinguishedName,
ldapMejssage LDAPMessage,
linkId LinkId OPTIONAL,

ooy

ooy

COMPONENTS OF CommonArgumentsSeq }
LinkId ::= INTEGER
LdapResylt ::= OPTIONALLY-PROTECTED-SEQ { LdapResultData }

LdapResyltData\:¢= SEQUENCE {
ldaqu:sages SEQUENCE SIZE (1..MAX) OF LDAPMessage OPTIONAL,

returnToClient BOOLEAN DEFAULT FALSE,

e e ey

e ey

COMPONENTS OF CommonResultsSeq }

12.1.2 LDAP Transport arguments

The object component shall hold the distinguished name as converted from the LDAP distinguished name in object
Or baseObject component of the LDAPMessage. If the LDAPMessage is an AddRequest, the last RDN shall be
removed.

The 1dapMessage component shall hold the LDAP request as defined by RFC 4511.

The 1ink1d component shall hold a unique identifier that uniquely identifies an outstanding LDAP operation among
other outstanding LDAP operations forwarded to a particular adjacent DSA. This component shall be present for LDAP
operations possibly providing multiple results. Otherwise, it shall be absent.

NOTE 1 — An implementation could use the same value as used for the Invokezd for the chained request.
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CommonArguments Needs not to be filled for components only affecting the performing DSA(S). Performing DSAs
shall act on the embedded L DAP request when performing evaluation.

LDAP controls may specify capabilities corresponding to the components of CommonArguments (See clause 7.3). If
such controls are recognised, relevant for other than the performing DSA(s) and supported by the bound DSA, the
relevant components and/or service controls shall be filled accordingly. Otherwise, the commonArguments shal be
filled as specified in the following. If a component is not referenced below, it shall be encoded as specified in

clause 7.3.

The serviceControls component shall be encoded as follows:

—  The options subcomponent shall be set asfollows:

a) The preferChaining Service control option may be set according to local policy for the bound
DSA. If this option is set, it is the preference of the bound DSA that chaining is preferred beyond

the adjacent DSA.

the bound
bt be done

d DSA.
the LDAP

A type not
cording to

ot be set.
not be set.

not be set.
thall not be

s and shall

not be set.
5 and shall

d shall not

b) The chainingProhibited Service control may be set according to local policy fer
DSA. If this option is set, it is the preference of the bound DSA that chaining shall n
beyond the adjacent DSA.

NOTE 2 — An adjacent DSA may not react on this service control option, as it might see the request gs a chained
request.

¢) Thelocalscope Service control option may be set according to local palicy for the bour]

d) If the LDAP Don't Use Copy control extension (see IETF RFC(6171) is included in
request and supported by the bound DSA, the dontUsecopy:Setvice control option shall be set.
Otherwise, this service control option may be set according to Toeal policy.

€) The dontDereferencealiases shall be set, if the embedded LDAP request is of
allowing dereferencing of aiases. Otherwise, this service control option may be set ad
local policy.

f) The subentries service control option is not«élevant for intermediate DSAs and shall

0) Thecopyshallbo service control option istot relevant for intermediate DSAs and shall

h) The partialNameResolution shall not be set if the embedded LDAP request is ngt a search
request. Otherwise, it shall be set according to local policy.

i) ThemanageDSAIT Service contrgloption is not relevant for intermediate DSAs and shall

i) ThenosubtypeMatch service'control option is not relevant for intermediate DSAs and §
Set.

k) The nosubtypeSeleétion Service control option is not relevant for intermediate DSA
not be set.

)  The countFamily Service control option is not relevant for intermediate DSAs and shall

m) The dontSelectFriends Service control option is not relevant for intermediate DSA
not be set.

n) ThedontMatchFriends Service control option is not relevant for intermediate DSASs an
beset.

4+ Thepriority service control may be set according to local policy for the bound DSA.
4~ (Fhe timeLimit Service control may be set according to local policy for the bound DSA.

The sizeLimit Service control isnot relevant for intermediate DSASs and shall be absent.

The scopeofReferral subcomponent may be set according to local policy for the bound DSA.

The attributesSizeLimit Subcomponent may be set according to local policy for the bound DSA.

ThemanageDSAITPlaneRef subcomponent shall be absent.
The serviceType subcomponent shall be absent.
Theuserclass subcomponent shall be absent.

SecurityParameters component is specified in clause 7.10. If the argument of the operation is to be signed by the
bound DSA, the securityParameters component shall be included. The absence of the securityParameters
component is deemed equivalent to an empty set.
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The requestor component shall be present if the distinguished name of the requester is known from the LDAP Bind
operation. Otherwisg, it shall be absent.

The operationProgress, referenceType, entryOnly, exclusions and nameResolveOnMaster components

aredefined in Rec. ITU-T X.518 | ISO/IEC 9594-4. They are supplied by the bound DSA when acting on a continuation
reference returned by another DSA in response to an earlier operation, and their values are copied by the bound DSA
from the continuation reference. Otherwise, they shall be absent.

The operationContexts and familyGrouping components shall be absent.

12.1.3 LDAP Transport results

An ldapTransport result shall be returned when:

a) all results from the LDAP server has been collected by the LDAP requester to be transmitted together in
the 1dapTransport result; or

i) all results have been transmitted by 1inkedLDAP requests, except for the last one(s) to be trarjsmitted by
the 1dapTransport result.

The 1dapNessages component shall hold one or more LDAP results as defined by RFC 4511. This paramefer shall be
present exicept if the result is for a previous embedded LDAP abandon request or no result-was receiyed for an
abandoned operation. Such IdapTransport results shall be discarded by the bound DSA. When the 1dapMessages
component is present, the LDAP messages shall be transmitted to the LDAP client one by ene in the same sequence as
provided in the component.

The 1ink¥d component shall echo the 1ink1d in the argument in the corresponding\l'dapTransport request.

The retutnToClient component may be present when an LDAP referral is‘refurned. Otherwise, it shall be absent. If
present angl has the value TRUE, it signalsthat the referral shall be returned to.the LDAP client rather than beipg handled
by the boynd DSA . It shall be set by the DSA generating the referral/Lf the referral is generated by an LDAP server,
the DSA gdjacent to that server may set this component based on knowledge of the policy of the LDAP sgrver. Such
information may be supplied by administrative means outside the seope of this Directory Specification.

122 inked L DAP operation
12.2.1 inked L DAP syntax

A Linked LDAP operation is used to carry a singletesult of an LDAP multiple results operation. The final result is not
carried by this operation.

linkedLDAP OPERATION ::= {
ARGUMENT LinkedArgument
RESULT] LinkedResult
CODE id-opcode-1linkédLDAP }
LinkedArjgument ::= OPTIONALLY-PROTECTED-SEQ { LinkedArgumentData }

LinkedArjgumentData::'= SEQUENCE {

object DistinguishedName,
ldapMelssage LDAPMessage,
linkI LinkId,

returnToClient BOOLEAN DEFAULT FALSE,

.oy

COMPONENTS OF CommonArgumentsSeq }
LinkedResult ::= NULL

12.22 Linked LDAP arguments

The object argument shall hold the distinguished name of the bound DSA as provided in the dsa component of the
first TraceItem element of the TraceInformation datatype.

The 1dapMessage argument shall hold an LbDAPMessage result.
The 1ink1d component shall hold the same value as provided in the corresponding 1dapTransport request.

The returnTocClient component shall be handled as specified in clause 12.1.3.
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12.2.3 Linked LDAP results

The 1inkedLpapr result shall be returned for each linkedLDAP request received to complete the handling by
intermediate DSASs.

13 Errors

131 Error precedence

The Directory does not continue to perform an operation beyond the point at which it determines that an error is to be
reported.

NOTE 1 — An implication of this rule is that the first error encountered can differ for repeated instances of the same query, as
there is not a specific logical order in which to process a given query. For example, DSAs may be searched in different orders.

NOTE f — Therules of error precedence specified here apply only o the absiract service provided by the Directory] as a whole.
Differenft rules apply when the internal structure of the Directory is taken into account.
Should thg Directory simultaneously detect more than one error, the following list determines which) error ils reported.
An error higher in the list has a higher logical precedence than one below it, and is the error which'isreported.
EO nameError,
) updateError;
¢) attributeError;
d) securityError;

@) serviceError.

The following errors do not present any precedence conflicts:
d) abandonFailed, becauseit is specific to one operation, Abandon, which can encounter no other error.

) abandoned, which isnot reported if an Abandon.eperation is received simultaneously with the detection
of an error. In this case, an abandonFailedierror with problem tooLate is returned alorlg with the
report of the actual error encountered.

¢) referral, Whichisnot a"read" error, only an indication that the Directory has detected that the DUA
should present its request to another, access point.

13.2 Abandoned

This outcome may be reported for any outstanding directory enquiry operation (i.e., Read, Search, Compare, |List) if the
DUA invgkes an Abandon operation‘with the appropriate Invoke1d.It shall be returned as a response toja 1ist or
search rgquest with the pagerResul'ts component included with the value abandonguery. If the arguments of the
operation were signed (seectatise 17.3 of Rec. ITU-T X.501 | ISO/IEC 9594-2) by the requester| or if the
errorPrdtection parameter,of the securityParameters datatype was set to signed in the request, then the error
parameterg may be signediOtherwise, they shall not be signed.

abandon ERROR 3*= {-- not literally an "error"

PARAMHETER OPTIONALLY-PROTECTED { AbandonedData }
CODE id-errcode-abandoned }
AbandonedData ::= SET {
problem AbandonedProblem OPTIONAL,

o7

o7

COMPONENTS OF CommonResults }

AbandonedProblem ::= ENUMERATED {
pagingAbandoned (0) }

The problem component shall not be present if this error is returned for an Abandon operation.

The problem component shall be present if this error is returned for a 1ist or search request with the pageResults
component included with the value abandonQuery. In this case, the component shall take the value
pagingAbandoned.
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The securityParameters component shall be included in the commonResults (see clause 7.4) if the error is to be
signed.

13.3 Abandon Failed

The abandonFailed error reports a problem encountered during an attempt to abandon an operation. If the arguments
of the operation were signed (seeclause 17.3 of Rec. ITU-T X.501 | ISO/IEC 9594-2) by the requester or if the
errorProtection parameter of the securityParameters datatype was set to signed in the request, then the error
parameters may be signed. Otherwise, they shall not be signed.

abandonFailed ERROR ::= {
PARAMETER OPTIONALLY-PROTECTED { AbandonFailedData }

CODE id-errcode-abandonFailed }
AbandonFailedData ::= SET {
probl [0] AbandonProblem,

operatfion [1] InvokeId,

o7

COMPONENTS OF CommonResults }

AbandonProblem ::= INTEGER {
noSuchOperation (1),
tooLatle (2),
cannotjAbandon (3) }

The varioys parameters have the following meanings.

A particul@r problem that is encountered is specified. Any of the following‘problems may be indicated:

4 nosuchoperation —When the Directory has no knowledge of the operation which is to be jabandoned
(this could be because no such invoke took place, or because the Directory has forgotten abouit]it);

) tooLate —When the Directory has already responded to the operation;

¢) cannotAbandon —When an attempt has been made to abandon an operation for which this i prohibited
(e.g., modify), or the abandon could not beperformed.

Theidentification of the particular operation (invocation) to be abandoned.

The secutrityParameters component (see clatise 7.10) shall be included in the commonResults (see clquse 7.4) if
the error ig to be signed by the Directory.

The infornpation provided by the error problem can optionally be qualified by the use of thenotification fomponent
of CommonResults.

134 ttribute Error

An attributeError I€ports an attribute-related problem. If the arguments of the operation were ggned (see
clause 17.3 of Rec. ITU-T X.501 | ISO/IEC 9594-2) by the requester or if the errorProtection parameter of the
SecurityParameters data type was set t0 signed in the request, then the error parameters may pe signed.
Otherwise| they-shall not be signed.

attributleErfor ERROR ::= {
PARAMETER OPTIONALLY-PROTECTED { AttributeErrorData }
CODE id-errcode-attributeError }

AttributeErrorData ::= SET {
object [0] Name,
problems [1] SET OF SEQUENCE {
problem [0] AttributeProblem,

type [1] AttributeType,
value [2] AttributeValue OPTIONAL,
Ny

o7

o7

COMPONENTS OF CommonResults }

AttributeProblem ::= INTEGER {
noSuchAttributeOrvValue (1),
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invalidAttributeSyntax (2),
undefinedAttributeType (3),
inappropriateMatching (4),
constraintViolation (5),
attributeOrValueAlreadyExists (6),
contextViolation (7) }

The various parameters have the following meaning.
The object component identifies the entry to which the operation was being applied when the error occurred.

One or more problems May be specified. Each problem (identified below) is accompanied by an indication of the
attribute type, and, if necessary to avoid ambiguity, the value, which caused the problem:

ad) noSuchAttributeOrvalue — The named entry lacks one of the attributes or attribute values specified
as an argument of the operation.

operation,

¢) undefinedAttributeType — An undefined attribute type was provided as amjargument to the
operation. This error may occur only in relation to addEntry Or modifyEntry Operations.

d) inappropriateMatching — An attempt was made, e.g., in afilter, to use agnatching rule mot defined
for the attribute type concerned.

€) constraintViolation —An attribute value supplied in the argument 6f an operation does npt conform
to the constraints imposed by Rec. ITU-T X.501 | ISO/IEC 9594-2 or‘hy-the attribute definitign (e.g., the
value exceeds the maximum size allowed).

f)l attributeOrvalueAlreadyExists — An attempt was madeto'add an attribute which alreqdy existed
in the entry, or avalue which aready existed in the attribute.

§) contextViolation — A context list or context supplied with an attribute value in the argument of an
operation does not conform to the constraints imposedby Rec. ITU-T X.501 | ISO/IEC 9594-2, by the
context definition (e.g., the context value is not of.the'correct syntax), or the DIT Context Use.

The secutityParameters component (see clause 7.10) shall be included in the commonResults (see clquse 7.4) if
the error ig to be signed by the Directory.

The inforlation provided by the error problem can optionally be qualified by the use of thenotification fomponent

of CcommonfResults.

135 IName Error

A nameErfror reports a problem related to the name provided as an argument to an operation. If the argurmients of the
operation (were signed (seeclause 17.3 of Rec. ITU-T X.501 | ISO/IEC 9594-2) by the requester| or if the
errorPrdtection parameter.ofithe securityParameters datatype was set to signed in the request, then the error
parameterg may be signed. Otherwise, they shall not be signed.

nameError ERROR ::=-Y

PARAMHETER OPTIONALLY-PROTECTED { NameErrorData }
CODE id-errcode-nameError }
NameErrorData’ ::= SET

problem\ 0] NameProblem,
matched [1] Name,

o7

o7

COMPONENTS OF CommonResults }

NameProblem ::= INTEGER {
noSuchObject (1),
aliasProblem (2),
invalidAttributeSyntax (3),
aliasDereferencingProblem (4)

-- not to be used (5)-- }

The various components have the following meaning.

A particular problem isencountered. Any of the following problems may be indicated:
ad) noSuchobject — The name supplied does not match the name of any object.
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b) aliasProblem— An aliashas been dereferenced which names no object.

C) invalidAttributeSyntax — An attribute type and its accompanying attribute value in an AVA in the
name are incompatible.

d) aliasDereferencingProblem — An aliaswas encountered in a situation where it was not allowed or
where access was denied.

The matched parameter contains the name of the lowest entry (object or alias) in the DIT that was matched, and is a
truncated form of the name provided or, if an aias has been dereferenced, of the resulting name.
NOTE - If there is a problem with the attribute types and/or values in the name offered in a Directory operation argument, thisis
reported via a nameError With problem invalidAttributeSyntax rather than as an attributeError or an
updateError.

The securityParameters component (see clause 7.10) shall be included in the commonResults (see clause 7.4) if
the error is to be signed by the Directory.

The inforiation provided by the error problem can optionally be qualified by the use of the noti ficatiomnfomponent

of CcommonfResults.

13.6 Referral

A refertgal redirects the service-user to one or more access points better equipped.to Carry out thg requested
operation. | f the arguments of the operation were signed (see clause 17.3 of Rec. ITU-T-X.501 | ISO/IEC 95%-2) by the
requester ¢r if the errorProtection parameter of the securityParameters daatype was set to signed in the
request, then the error parameters may be signed. Otherwise, they shall not be signed:

referrall ERROR ::= { -- not literally an "error"
PARAMHETER OPTIONALLY-PROTECTED { ReferralData }
CODE id-errcode-referral }

Referralpata ::= SET {
candidate [0] ContinuationReference,

o7

COMPONENTS OF CommonResults }

The error |has a single parameter which contains a CGontinuationReference Which can be used to pfogress the
operation (see Rec. ITU-T X.518 | ISO/IEC 9594-4):

If the DSA is responding to an LDAP request,'thé naddresses component of the PresentationaAddress datatype
shall hold| one or more LDAP URLs .as specified in clause 11.4 of Rec. ITU-T X.519 | ISO/IEC 9594-5. This
informatiop shall be used by the boundDSA to create an LDAP referral.

The securityParameters component (see clause 7.10) shall be included in the commonResults (see clquse 7.4) if
the error ig to be signed by theDirectory.

Before acting on a continuation reference, the DUA shall check that an identical request to the one thal would be
generated from the contifhuation reference has not already been issued as a part of processing the same user request. If it
has, the DUA shall netact on the continuation reference. This avoids loops.

13.7 $ecurity Error

A securityETToT TEPOItS & ProbrerT T carTyitg out arm operation forsecurity Teasons, H—the—argoments of the
operation were signed (see clause17.3 of Rec. ITU-T X.501 | ISO/IEC 9594-2) by the requester or if the
errorProtection parameter of the securityParameters datatype was set to signed in the request, then the error
parameters may be signed. Otherwise, they shall not be signed.

securityError ERROR ::= {
PARAMETER OPTIONALLY-PROTECTED { SecurityErrorData }
CODE id-errcode-securityError }
SecurityErrorData ::= SET ({
problem [0] SecurityProblem,
spkmInfo [1] SPKM-ERROR OPTIONAL,

encPwdInfo [2] EncPwdInfo OPTIONAL,

o7

COMPONENTS OF CommonResults }
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SecurityProblem ::= INTEGER {
inappropriateAuthentication (1),
invalidCredentials (2),
insufficientAccessRights (3),
invalidSignature (4),
protectionRequired (5),
noInformation (6).,
blockedCredentials (7),

-- invalidQOPMatch (8), obsolete
spkmError (9),
unsupportedAuthenticationMethod (10),
passwordExpired (11),
inappropriateAlgorithms (12) }

EncPwdInfo ::= SEQUENCE {
algorijthms [0 SEQUENCEOF AlgorithmIdentitisr

pwdQuallityRule [1l] SEQUENCE OF AttributeTypeAndValue OPTIONAL,

The error
indicated:

d

nas a single parameter, which reports the particular problem encountered. The follewing proble

{{Supportedalgorithms}} OPTIONAL,

inappropriateAuthentication — The level of security associated with'the requester's cr
inconsistent with the level of protection requested, e.g., simple credentials were supplied w|
credentials were required.

invalidCredentials — The supplied credentials wereinvalid:

insufficientAccessRights — The requester does not have the right to carry out the
operation.

invalidsignature — The signature of the request wasfound to be invalid.

protectionRequired — The Directory was unwilling to carry out the requested operation |
argument was not signed.

noInformation — The reguested operation” produced a security error for which no infd
available.

blockedCredentials — The credentials are blocked from consideration for security reg
because an invalid password has.been presented too many times in succession). The decisio
this error is governed by the security policy in effect for the DSA.

spkmError — The suppliéd-SPKM token was found to be invalid. The spkmInfo parameter (
indication that this is an.SPKM error token and the identifier of the SPKM context with whic
is associated.

unsupportedXuthenticationMethod — The authentication method suggested is not suppg
DSA.

passwordExpired — The requester cannot log onto the DSA because the password has ex
password has to be reset by an administrator.

inappropriateAlgorithms — The algorithms used to encrypt the password are not comp
the' algorithms stored in the DSA for the entry. The algorithms parameter contains

ms may be
bdentials is
hile strong

requested

ecause the
rmation is

Isons (e.g.,
N to return

rontains an
n this error

rted by the
pired. The

atible with
the list of

algorithms supported by the DSA

NOTE - For the Bind operation or Compare operation, one or two algorithms can be specified to check the proposed password
with the encrypted password and the possibly recently expired encrypted password. For change password operation the algorithm
used by the current password and all the algorithms used by the password present in the history shall be returned.

The securityParameters component (see clause 7.10) shall be included in the CommonResults (See clause 7.4) if
the error isto be signed by the Directory.

The information provided by the error problem can optionally be qualified by the use of thenotification component
of CommonResults.

13.8 ServiceError

A serviceError reports a problem related to the provision of the service. If the arguments of the operation were
signed (see clause17.3 of Rec. ITU-T X.501 | ISO/IEC 9594-2) by the requester or if the errorProtection
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parameter of the securityParameters datatype was set to signed in the request, then the error parameters may be

signed. Otherwise, they shall not be signed.

serviceError ERROR ::= {
PARAMETER OPTIONALLY-PROTECTED { ServiceErrorData }
CODE id-errcode-serviceError }
ServiceErrorData ::= SET {
problem [0] ServiceProblem,

o7

o7

COMPONENTS OF CommonResults }

ServiceP
busy
unavai

roblem ::= INTEGER ({

lable

(1),
(2),

unwilll

ingToPerform

chaini
unabl
invali

mgRequired
oProceed
Reference
itExceeded

ilstrativeLimitExceeded

tected

(3)I
(4),
(5)'
(6)'
(7)I
(8)'
(9)I

unavaillableCriticalExtension (10),
outOfScope (11),
ditError (12),
invalildQueryReference (13),
requesitedServiceNotAvailable (14),
unsupplortedMatchingUse (15),
ambiguousKeyAttributes (16),
saslBindInProgress (17),
notSupportedByLDAP (18) }
The error has a single parameter which reports the particular problem encountered. The following problems may be
indicated:
4 busy — The Directory, or some part of it,is{resently too busy to perform the requested opération, but
may be able to do so after ashort while,
b)) unavailable — The Directory, or some part of it, is currently unavailable.
¢) unwillingToPerform — The Directory, or some part of it, is not prepared to execute this request, e.g.,
because it would lead to exeessive consumption of resources or violates the policy of an Administrative
Authority involved.
) chainingRequired —-The Directory is unable to accomplish the request other than by chaining;
however, chaining was'prohibited by means of the chainingProhibited Service control optjon.
€¢) unableToProceed — The DSA returning this error did not have administrative authorfty for the
appropriate naming context and, as a consequence, was not able to participate in name resolutipn.
f) invalidReference — The DSA was unable to perform the request as directed by the PUA, (via
OperationProgress) — Thismay have arisen due to using an invalid referral.
@¢) timeLimitExceeded — The Directory has reached the limit of time set by the user in a service control.
NO partial results are available to return to the user.
h)  administrativeLimitExceeded — Ihe Directory has reached the Timit sef by an administrative
authority, and no partial results are available to return to the user.
i) loopbDetected — The Directory isunable to accomplish this request dueto an internal loop.
j) unavailableCriticalExtension — The Directory was unable to satisfy the request because one or
more critical extensions were not available.
K) outofscope —No referrals were available within the requested scope.
) ditError —The Directory isunable to accomplish the request dueto aDIT consistency problem.
M) invalidQueryReference — The parameters of the requested operation are invalid. This problem is

reported if the queryReference in paged resultsisinvalid.
NOTE - This problem is not supported by first edition systems.
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requestedServiceNotAvailable — A search request failed within a service-specific administrative
area because no search-rule was available for the search or because the search violated an applicable
search-rule. Additional diagnostic information may be returned together with this service problem. Such
additiona information for different situationsis defined in clause 13.

unsupportedMatchingUse — An attempt was made, eg., in a filter, to use a matching rule not
supported by the DSA when the per formExactly Search option is set.

ambiguousKeyAttributes — A mapping-based matching rule was selected, but the mappable filter
items provided multiple matches against the relevant mapping table. This error situation is accompanied
by anotification attribute, as indicated by the relevant matching-based matching rule.

saslBindInProgress — For some authentication mechanisms, it may be necessary for the requester to
invoke the directoryBind operation multiple times. This is indicated by the responder sending a
serviceError With problem sas1BindInProgress. This indicates that the responder requires the
requester to invoke anew directoryBind operation, with the same sas1lcredentials mechanism, to

continue the authentication process. If at any stage the requester wishes to abort the precgss, it may
invoke adirectoryBind operation with saslabort Set to TRUE.

notSupportedByLDAP — A DAP request was about to be converted to a corresponding LDAP request
by an LDAP requester, but the DAP requester determined that the request could not.be served py LDAP.

The secutityParameters component (see clause 7.10) shall be included in the commonResults (see clguse 7.4) if

the error ig to be signed by the Directory.

The information provided by the problem component can optionally be qualified ©y,the use of the notilfication

component of CommonResults.

139  {pd

ateError

An updat
arguments
the error

eError reports problems related to attempts to add, delete, or modify information in the [
of the operation were signed (see clause 17.3 of Rec. ITW-T X.501 | ISO/IEC 9594-2) by the req
Protection parameter of the securityParameters. data type was set to signed in the reque

IB. If the
lester or if
5t, then the

error pararpeters may be signed. Otherwise, they shall not be sigred.

updateError ERROR ::= {
PARAMHTER OPTIONALLY-PROTECTED { UpdateErrorData }
CODE id-errcode-updateError }
UpdateErrorData ::= SET {
problem [0] UpdateProbilem,
attributeInfo [1] SET SIZE'.(l..MAX) OF CHOICE {
attributeType AttributeType,
attribute Attribute{{SupportedAttributes}},
} OPTIONAL,
COMPONENTS OF CommonResults }
UpdatePrjoblem :#=“INTEGER {
namingViolation (1),
objectiClagsViolation (2),
notAlljowedOnNonLeaf (3),
notAl (4)
entryAlreadyExists (5),
affectsMultipleDSAs (6),
objectClassModificationProhibited (7),
noSuchSuperior (8),
notAncestor (9),
parentNotAncestor (10),
hierarchyRuleViolation (11),
familyRuleViolation (12),
insufficientPasswordQuality (13),
passwordInHistory (14),
noPasswordSlot (15) }

The problem parameter reports the particular problem encountered. The following problems may be indicated.

a)

namingViolation — The attempted addition or modification would violate the structure rules of the
DIT as defined in the Directory schemaand Rec. ITU-T X.501 | ISO/IEC 9594-2. That is, it would place
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b)

c)
d)

1)
%)

an entry as the subordinate of an alias entry, or in aregion of the DIT not permitted to a member of its
object class, or would define an RDN for an entry to include a forbidden attribute type.

objectClassViolation — The attempted update would produce an entry inconsistent with the rules
for entry content; for example, its object class definition, the DIT content rules, or with the definitions of
Rec. ITU-T X.501 | ISO/IEC 9594-2 as they pertain to object classes.

notAllowedOnNonLeaf — The attempted operation isonly allowed on leaf entries of the DIT.

notAllowedOnRDN — The attempted operation would affect the RDN (e.g., remova of an attribute
which isa part of the RDN).

entryAlreadyExists — An aftempted addEntry Or modifyDN oOperation names an entry which
aready exists.

NOTE 1 — This includes a conflict caused by RDNs which include multiple distinguished values differentiated
by contexts, regardless of context, as described in clause 9.3 of Rec. ITU-T X.501 | ISO/IEC 9594-2.

A where this
operation is not permitted.

objectClassModificationProhibited — An operation attempted to modify the structiral object
class of an entry.
noSuchSuperior —An attempted ModifyDN operation names a new superiorcentry that doesjnot exist.

notAncestor — An operation attempted to delete a compound entry withouit-specifying the gncestor as
the object.

parentNotAncestor — An operation attempted to establish an_entry” as an immediately hierarchical
child under afamily member that is not the ancestor.

hierarchyRuleViolation —An operation attempted to break-arule applicable to a hierarchica group:
a hierarchical group has to be completely outside any service-specific administrative area of has to be
completely contained within a service-specific administrative area; hierarchical group is copfined to a
single DSA.
familyRuleViolation — An operation attempted to break a rule applicable to families within a
compound entry.

insufficientPasswordQuality — Theé.new password does not satisfy the quality rules|(no trivia
passwords, mixture of characters, too short, etc) imposed by the Directory.

NOTE 2 - When the password is not transmitted in clear text to the DSA, the quality rule cannot be chgcked by the
DSA but only by the DUA.

passwordInHistory — Thenew password has been found in the history kept by the Directory.
noPasswordSlot — Thereare no free slots left in the password history.

The attributeInfo parameter identifies the particular attribute type(s) and possibly value(s) causing a proplem. If an
objectCllassvViolation iS/being reported, an attribute item shall be present indicating the objlectcClass
attribute type and listing the object class(es) that caused the problem; additional attributeType items may also be

present (e.f.,

to identify missing mandatory attributes or extraneous attributes).

NOTE 8 — The upddteError is not used to report problems with attribute types, values, or constraint violations engountered in
an addEntry, removeEntry, modifyEntry, Of modifyDN operation. Such problems are reported viaan attributgError.

The secutityParameters component (see clause 7.10) shall be included in the CommonResults (See clguse 7.4) if

the error i tg'be signed by the Directory.

The information provided by the error problem can optionally be qualified by the use of thenotification component
of CommonResults.

14 Analysis of search arguments

This clause is only relevant for a Search operation starting its initial evaluation phase within a service-specific
administrative area.

This procedure has two purposes:

a)

It provides the search-validation function (see clause 16.12 of Rec. ITU-T X.501 | ISO/IEC 9594-2).
However, the search-validation function does not produce error information. If during the procedure an
error is encountered, the evaluation stops and returns FALSE; otherwise, it returns TRUE. A search-
validation against an empty search-rule will always return TRUE.
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It is the procedure to be used when no governing-search-rule can be located and where it is possible to
identify a single search-rule the searchargument can be evaluated againgt, to identify why the search
request failed. When an error condition is found in this case, the evaluation stops, the necessary
diagnostic information is supplied in the notification component of the CommonResults data type
and a service error with problem requestedserviceNotAvailable is returned. What diagnostic
information isincluded, depends on the type of error identified.

NOTE — According to the specification above, a search request may be evaluated twice against the same search-rule. How this
could be optimized is not part of this specification, but is an implementation decision.

The procedure assumes that an implementation will not allow an invokable search-rule to:

specify unsupported attribute types, context types, matching rules, matching restrictions, etc.;

specify mapping-based matching algorithms that are unsupported or not relevant for the type of search
for which the search-rule is governing;

daocrbhatit ) athat ddanaolata tha coarch

141 (General check of search filter

matehin da
\Vvull_y TTHoecr ||||3 FehE-SeBStHHtHoRS o WotrevHorate-thRe-Searen |u|\,,

refer to optional search-rule features not supported by the implementation; or
be inconsistent or erroneous.

The evalugtion is performed by first checking whether the filter violates some basic restrictions using thg following

procedure;

1

BO-
~

If there are attribute types represented in the filter but not representedhby any request-attributg-profile in
the inputAttributeTypes Search-rule component, the notification shall contain:

— asearchServiceProblem Notification attribute with the Value id-pr-searchaAttributevilolation;

— a serviceType natification attribute which haséas value the serviceType component of the
search-rule; and

— anattributeTypeList Nnotification attribute which has as values the object identifiers jdentifying
theillegal attribute types.

If there are attribute types only representett’ by negated filter items, then the notification shall
contain:

—  asearchServiceProblem Notification atribute with thevalue id-pr-attributeNegationViolation;

— a serviceType natification attribute which has as value the serviceType component of the
search-rule; and

— an attributeTypelist notification attribute where the values are the object |identifiers
identifying the attribute typesillegally negated in thefilter.

Check that the cendition specified in the attributeCombination is fulfilled with respect to the
non-negated jpresence of attribute types. If mandatory attribute types, i.e., attribute types that
unconditionally’ have to be represented by non-negated filter items in the filter, are misgng in any
subfilter,the notification shall contain:

- .a searchServiceProblem notification attribute with the value id-pr-
missingSearchAttribute,

> a serv:.ceType notification attribute which has as value the serviceType comporrent of the

4)

oAl bl Lk} UIC, [=] Iu

— anattributeTypeList notification attribute which has as values the object identifiers identifying
the missing attribute types.

If arequired combination is not present, thenotification shal contain:

— asearchServiceProblem Nnotification attribute with the value
id-pr-searchAttributeCombinationViolation,

— a serviceType notification attribute which has as value the serviceType component of the
search-rule; and

— @nattributeCombinations notification attribute identifying the missing combination(s).

For request-attribute-profiles which have a selectedvalues subcomponent but the set of values is
empty, it is checked whether there is any filter item for those attribute types that do not meet one of the
following requirements:
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5)

the filter item is of type present and the contexts subcomponent is not present in the
request-attribute-profile; or

the filter item is of type contextPresent and the contexts subcomponent is present in the
request-attribute-profile.

If the above check fails for any filter item, thenotification shall contain:

asearchServiceProblem Notification attribute with the value id-pr-searchvalueNotAllowed;

a serviceType hotification attribute which has as value the serviceType component of the
search-rule; and

a filterItem hotification attribute with the failing filtersitems as values.

For request-attribute-profiles which have a contexts subcomponent, it is checked whether there are any
filter items that refer to context types not included in this subcomponent. If so, the notification shall
contain:

14.2 Check of request-attribute-profiles

asearchServiceProblem Notification attribute with the value id-pr-searchContextViplation;

a serviceType hotification attribute which has as value the serviceTypeccomponent of the
search-rule; and

a contextTypeList natification attribute which has as values the object,identifiers fon the illegal
context types.

If the allowed choice for the subset component is taken in the search-rule, it is checked Whether the
subset argument of the searchargument complies with that specification. If not, the notilfication

shall contain:

a searchServiceProblem notification attribute with the value id-pr-
searchSubsetViolation; and

a serviceType hotification attribute which hasias value the serviceType component of the
search-rule.

If the aboMe procedure did not yield any error, it has to be.checked for each subfilter that any attribute type represented
in that sulfilter is also effectively present. This procedure does not specify any order in which subfilterg should be
evaluated.|For an attribute type to be effectively.fpresent in a subfilter, it has to be represented by al least one
non-negated filter item that complies with the, corresponding request-attribute-profile. A non-negated filter item is

evauated fising the procedure below.

The non-nggated filter items are checked.in-the following order:

1) thefilter items for the attribute types that unconditionally have to be represented are checked for each
subfilter;
2) the filter itemsfor the attribute types that conditionaly have to be represented are checkegd for each
subfilter; and
3) theremaining filter items are checked for each subfilter.
If asubfilter failstheevaluation, the evaluation stops and error information is returned as detailed below.
If an attrltute type in asubfllter is repr&ented by severa non- negated fllter |tems each such frlter item isip principle
checked u her a comp em ound-o em ed er item fai durmg the

procedure, it is dropped for further eval uation. It is the Iast fllter item to fall for the attri bute type that determines the
diagnostic information returned.

A filter item is evaluated using the following procedure:

If the selectedvalues component in the request-attribute-profile is absent; or if it is present and
non-empty, check whether the filter item is of type equality, substrings, approximateMatch Of
extensibleMatch. If not, thenotification shall contain:

1)

asearchServiceProblem Notification attribute with the value id-pr-searchvalueRequired;

a serviceType hotification attribute which has as value the serviceType component of the
search-rule; and

an attributeTypeList notification attribute which has as value the object identifier identifying
the attribute type from the filter item.
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If the selectedvalues subcomponent in the corresponding request-attribute-profile is present and non-
empty, check whether the filter item fails to match any value specified in that subcomponent. If so, the
notification shall contain:

asearchServiceProblem Notification attribute with thevalue id-pr-invalidsearchvalue;

a serviceType hotification attribute which has as value the serviceType component of the
search-rule; and

afilterItem notification attribute with the failing filter item as the only value.

If the contexts subcomponent is not present, continue with the next subclause.

Check that the condition specified in the contextCombination subcomponent is fulfilled with respect
to the presence of context types. If mandatory context types, i.e., context types that unconditionally have
to be represented for the attribute type, are missing, thenotification shall contain:

If arequired combination is not present, thenotification shal contain:

a serviceType notification attribute which has as value the serviceType component of the
search-rule;

an attributeTypeList notification attribute which has as a single valueithe objeq identifier
identifying the attribute type from the filter item;

a contextTypeList notification attribute with the object identifiérs -identifying the missing
context types.

asearchServiceProblem Notification attribute with the value
id-pr-searchContextCombinationViolation,

a serviceType hotification attribute which has as Walue the serviceType component of the
search-rule;

an attributeTypeList notification attribute’which has as the only value the objegt identifier
identifying the attribute type from the filter item;

acontextCombinations notification attribute identifying the missing combination(s).

Check if the context assertions for the attribute type in the subfilter are all included in the [contexts

subcomponent. If not, the notification shall contain:

asearchsServiceProblem Notification attribute with the value id-pr-searchContextviplation,

a serviceType hotification attribute which has as value the serviceType component of the
search-rule;

an attributeTypeList notification attribute which has as the only value the objeqt identifier
identifying theattribute type from the filter item; and

a contextTypeList notification attribute which has as values the object identifiers |dentifying
the context'types not allowed for the attribute type.

If contextiwvalues are included for any of the context types in the contexts subcomponent of the
requestsattribute-profile, check whether any of the context assertions specified for the attribpte type in
the—subfilter contains values not specified for the corresponding context types in jcontexts
subcomponent. If so, thenotification shall contain;

iblation,

a serviceType notification attribute which has as value the serviceType component of the
search-rule;

an attributeTypeList notification attribute which has as the only value the object identifier
identifying the attribute type from the filter item; and

acontextList notification attribute which has as values the context assertions not allowed for the
attribute type.
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14.3 Check of controlsand hierarchy selections

If the search request fails the test against the control and hierarchy selections as specified in clause 16.10.5 of
Rec. ITU-T X.501 | ISO/IEC 9594-2, the procedure in this clause is performed.

1) If the defaultcontrols component of the search-rule or the hierarchyoptions subcomponent of
the defaultControls iSabsent, and the search request specifies hierarchy selections beside sel £, then
thenotification shal contain:

— asearchServiceProblem Nnatification atribute with the vaue id-pr-hierarchySelectForbidden,;
and

— a serviceType natification attribute which has as value the serviceType component of the
search-rule.

2) If there are hierarchy select options in the request that are not allowed, or some selections are missing
according to the combination of the defaultControls and mandatoryControls components of the
search-rule, then thenotification shall contain:

— asearchServiceProblem notification attribute with the value id-pr-invalidHiefarchySelect;

— a serviceType natification attribute which has as value the serviceType cOmponent of the
search-rule; and

— a hierarchySelectList notification attribute which has as value(a bitstring identifying the
invalid hierarchy selection options.

3

3) If there are hierarchy select options in the request that are not supportedby the DSA and whjch are not
covered by 2), then the notification shal contain:

—  asearchServiceProblem notification atribute with the vaue'¥d-pr-unavailableHierarchySelect;

— a serviceType natification attribute which has as value the serviceType component of the
search-rule; and

— a hierarchySelectList notification attribltevwhich has as value a bitstring identifying the
unsupported hierarchy selection options.

4) If there are search control options (as defined by clause 10.2.1) in the request that are not @llowed, or
some options are missing according(to the combination of the defaultConttols and
mandatoryControls components of the search-rule, then thenotification shall contain:

—  asearchServiceProblem notificaion atributewith thevaue id-pr-invalidSearchControlpptions;

— a serviceType natification attribute which has as value the serviceType component of the
search-rule; and

— asearchControlOptionsList notification attribute which has as value a bitstring jdentifying
the invalid search control options.

L5
~

If there are servicescontrol options in the request that are not allowed or some options gre missing
according to the.combination of the defaultControls and mandatoryControls comporients of the
search-rulepthen thenotification shall contain:

—  asdearchServiceProblem Natification atributewith thevaue id-pr-invalidServiceControlOptions;

— a-serviceType notification attribute which has as value the serviceType component of the
search-rule; and

< aserviceControlOptionsList notification attribute which has as value a bitstring jdentifying
the invalid service control options.

144  Check of matching use

In the search-validation procedure, this clause represents the last step in the validation and it is assumed that the
search request has passed al other validation steps. A search-rule failing this last step is put on the MatchProblemSR
list (seeclause 19.3.2.2.1, item 3) of Rec. ITU-T X.518 | ISO/IEC 9594-4).

If the search request does not comply with the matchingUse requirement as specified in clause 16.10.2 of
Rec. ITU-T X.501 | ISO/IEC 9594-2 for any of the request-attribute-profiles, then a notification for one of the
failing request-attribute-profiles shall contain:

- a searchServiceProblem notification attribute with the value id-pr-
attributeMatchingViolation if the matching restriction is violated, or with the value id-pr-
unsupportedMatchingUse if the matching ruleisto be applied in an unsupported way;
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— aserviceType notification attribute which has as value the serviceType component of the search-
rule;

— an attributeTypeList notification attribute which has as the only value the object identifier
identifying the attribute type; and
— for the matching restriction that is violated, additional notification attributes as specified by the
specification for that matching restriction.
NOTE — When severa request-attribute-profiles fail the validation, it is alocal matter to select which one for which to create a

notification.
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Annex A

Abstract Servicein ASN.1

(Thisannex forms an integral part of this Recommendation | International Standard.)

This annex includes all of the ASN.1 type, value and information object definitions contained in this Directory
Specification in the form of the ASN.1 module DirectoryAbstractService.

DirectoryAbstractService {joint-iso-itu-t ds(5) module(1)
directoryAbstractService(2) 7} DEFINITIONS ::=
BEGIN

-- EXPORTS All
-- The Hypes and values defined in this module are exported for use in the othexr ASN.1
-- modulles contained within these Directory Specifications, and for the use of‘\other

-- applijcations which will use them to access Directory services. Other applicatipns may
-- use them for their own purposes, but this will not constrain extensions ‘and
-- modiffications needed to maintain or improve the Directory service.

IMPORTS

-- from Rec. ITU-T X.501 | ISO/IEC 9594-2

teCertificateDefinitions, authenticationFramework, basicAccessControl,
commonProtocolSpecification, directoryShadowAbstractServicey
distributedOperations, enhancedSecurity, id-at, informationFramework,
passwodrdPolicy, selectedAttributeTypes, serviceAdministration

FROM UsefulDefinitions {joint-iso-itu-t ds(5) module(l) usefulDefinitions(0) [}

te{}, ATTRIBUTE, AttributeType, AttributeTypeAndValue, AttributeTypeAsseftion,
teValue, AttributeValueAssertion, CONTEXT, ContextAssertion,
inguishedName, MATCHING-RULE, Name, OBJECT-CLASS,
iveDistinguishedName, SupportedAttributes, SupportedContexts
InformationFramework informationFramework

jPoint, ContinudtionReference, Exclusions, OperationProgress, ReferenceTypge

Code, [ERROR,.\id-errcode-abandoned, id-errcode-abandonFailed,
odé-attributeError, id-errcode-nameError, id-errcode-referral,
ode-securityError, id-errcode-serviceError, id-errcode-updateError,
id-opcodeaabandon, id-opcods-addEn f 3 rnde i3
id-opcode-compare, id-opcode-changePassword, id-opcode-ldapTransport,
id-opcode-linkedLDAP, id-opcode-list, id-opcode-modifyDN,
id-opcode-modifyEntry, id-opcode-read, id-opcode-removeEntry,
id-opcode-search, InvokeId, OPERATION

FROM CommonProtocolSpecification commonProtocolSpecification

-- from Rec. ITU-T X.520 | ISO/IEC 9594-6

DirectoryString{}, UnboundedDirectoryString
FROM SelectedAttributeTypes selectedAttributeTypes

-- from Rec. ITU-T X.509 | ISO/IEC 9594-8

AlgorithmIdentifier{}, CertificationPath, ENCRYPTED{}, HASH{}, SIGNED{},
SupportedAlgorithms
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FROM AuthenticationFramework authenticationFramework

erPwd
FROM PasswordPolicy passwordPolicy

AttributeCertificationPath

FROM AttributeCertificateDefinitions attributeCertificateDefinitions

-- from Rec. ITU-T X.525 | ISO/IEC 9594-9

AgreementID
FROM DirectoryShadowAbstractService directoryShadowAbstractService

from IETF RFC 2025

SPKM-ERROR, SPKM-REP-TI,
FRO
s

SPKM-REQ

mechanisms (5) spkm(1)

- fro

(3)

-- Common data types

CommonArjguments ::= SET {
servicleControls [30] ServiceControls DEFAULT {},
securijtyParameters [29] SecurityParameters OPTIONALy,
requesjtor [28] DistinguishedName OPTIONAL,
operatlionProgress [27] OperationProgress

DEFAULT {nameResolutionPhase notStarted},

aliasedRDNs [26] INTEGER OPTIONAL,
criticdalExtensions [25] BIT STRING OPTIONAL,
refergnceType [24] ReferenceType OPTIONAL,
entryOnly [23] BOOLEAN DEFAULT TRUE,
exclusjions [22] Exclusions OPTIONAL,
nameRelsolveOnMaster [21] BOOLEAN DEFAULT FALSE,
operatlionContexts [20] ContextSelection OPTIONAL,
familylGrouping [19] FamilyGrouping DEFAULT entryOnly,
o)

CommonArjgumentsSeq ::= SEQUENCE {
serviceControls [30] -ServiceControls DEFAULT {},
securiltyParameters [29] SecurityParameters OPTIONAL,
requesjtor [28] DistinguishedName OPTIONAL,
operatlionProgress [27] OperationProgress

DEFAULT {nameResolutionPhase notStarted},

aliasedRDNs [26] INTEGER OPTIONAL,
criticlalExtensions [25] BIT STRING OPTIONAL,
referenceTypé [24] ReferenceType OPTIONAL,
entryOnly [23] BOOLEAN DEFAULT TRUE,
exclusjions [22] Exclusions OPTIONAL,
nameResolveOnMaster [21] BOOLEAN DEFAULT FALSE,
operationContexts [20] ContextSelection OPTIONAL,
familyGrouping [19] FamilyGrouping DEFAULT entryOnly,

FamilyGrouping ::= ENUMERATED ({
entryOnly (1),
compoundEntry (2),
strands (3),
multiStrand (4),
.o}

CommonResults ::= SET {
securityParameters [30] SecurityParameters OPTIONAL,
performer [29] DistinguishedName OPTIONAL,
aliasDereferenced [28] BOOLEAN DEFAULT FALSE,
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notification [27] SEQUENCE SIZE (1..MAX) OF Attribute
{{SupportedaAttributes}} OPTIONAL,
e}
CommonResultsSeq ::= SEQUENCE {
securityParameters [30] SecurityParameters OPTIONAL,
performer [29] DistinguishedName OPTIONAL,
aliasDereferenced [28] BOOLEAN DEFAULT FALSE,
notification [27] SEQUENCE SIZE (1..MAX) OF Attribute
{{Supportedattributes}} OPTIONAL,
.o}
ServiceControls ::= SET {
options [0] ServiceControlOptions DEFAULT {},
priority [1] INTEGER {low(0), medium(l), high(2)} DEFAULT medium,
timeLimit [2] INTEGER OPTIONAL,
sizelLimmtt 37 INTEGER OPTIONAL;
scopedfReferral [4] INTEGER {dmd(0), country(l)} OPTIONAL,
attributeSizeLimit [5] INTEGER OPTIONAL,
manageDSAITPlaneRef [6] SEQUENCE {
dsaName Name,
agreementID AgreementID,
...} OPTIONAL,
servicleType [7] OBJECT IDENTIFIER OPTIONAL,
userCllass [8] INTEGER OPTIONAL,
e}
ServiceQontrolOptions ::= BIT STRING {
preferlChaining (0),
chainingProhibited (1),
localSlcope (2),
dontUsleCopy (3),
dontDereferenceAliases (4),
subentries (5),
copyShallDo (6),
partialNameResolution (7).,
manageDSAIT (8),
noSubtjypeMatch (9),
noSubtiypeSelection (10),
countFamily (11),
dontSellectFriends (12),
dontMatchFriends (13),
allowWriteableCopy (14)}
EntryInflormationSelection ::=.SET {
attributes CHOICE {
allUserAttributes [0] NULL,
selegct [1] SET OF AttributeType
-- pty set implies no attributes are requested -- } DEFAULT allUserAttributps:NULL,
infoTypes [2] INTEGER {
aftributeTypesOnly (0),
atltributeTypesAndValues (1)} DEFAULT attributeTypesAndValues,
extradttributes CHOICE {
allOperationalAttributes [3] NULL,
select [4] SET SIZE (1l..MAX) OF AttributeType } OPTIONAL,
contextSelection ContextSelection OPTIONAL,
returnContexts BOOLEAN DEFAULT FALSE,
familyReturn FamilyReturn DEFAULT
{memberSelect contributingEntriesOnly} }
ContextSelection ::= CHOICE (
allContexts NULL,
selectedContexts SET SIZE (1..MAX) OF TypeAndContextAssertion,
.o}
TypeAndContextAssertion ::= SEQUENCE {
type AttributeType,
contextAssertions CHOICE {
preference SEQUENCE OF ContextAssertion,
all SET OF ContextAssertion,
Y
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FamilyReturn ::= SEQUENCE (
memberSelect  ENUMERATED {
contributingEntriesOnly (1),
participatingEntriesOnly (2),

compoundEntry (3),
...}
familySelect SEQUENCE SIZE (1..MAX) OF OBJECT-CLASS.&id OPTIONAL,
. )
EntryInformation ::= SEQUENCE {
name Name,
fromEntry BOOLEAN DEFAULT TRUE,
information SET SIZE (1..MAX) OF CHOICE {
attributeType AttributeType,
attrtbute Attribute{{supportedattributes
...} OPTIONAL,
incompleteEntry [3] BOOLEAN DEFAULT FALSE, -- not in first edition systems
partialName [4] BOOLEAN DEFAULT FALSE, -- not in first or second edition pystems
derivedEntry [5] BOOLEAN DEFAULT FALSE, -- not in pre-fourth edition-‘systems --
family-information ATTRIBUTE ::= {
WITH SYNTAX FamilyEntries
USAGE directoryOperation
ID id-at-family-information }

FamilyEntries ::= SEQUENCE {

family]-class OBJECT-CLASS.&id, -- structural object class value
familylEntries SEQUENCE OF FamilyEntry,
FamilyEntry ::= SEQUENCE {
rdn RelativeDistinguishedName,
information SEQUENCE OF CHOICE {
attributeType AttributeType,
attribute Attribute{{SupportedAttributes}},
familyl]-info SEQUENCE SIZE (1..MAX)\"OF FamilyEntries OPTIONAL,
Filter :|:= CHOICE {

item |[[0] FilterItem,
and [1] SET OF Filter,

or [2] SET OF Filten,
not [3] Filter,
e}
FilterIflem ::= CHOICE {
equalilty [0] AttributeValueAssertion,
substrlings [1] SEQUENCE {
typ ATTRIBUTE. &id ({SupportedAttributes}),
strings SEQUENCE OF CHOICE {
infitidl [0] ATTRIBUTE.&Type
({SupportedAttributes{@substrings.typey}),
any [1] ATTRIBUTE.&Type
({SupportedAttributes}{@substrings.type}),
final [2] ATTRIBUTE.&Type
({supportedAttributes}{@substrings.type}),
control Attribute{{SupportedAttributes}},
-- Used to specify interpretation of following items
...}
...}
greaterOrEqual [2] AttributeValueAssertion,
lessOrEqual [3] AttributeValueAssertion,
present [4] AttributeType,
approximateMatch [5] AttributeValueAssertion,
extensibleMatch [6] MatchingRuleAssertion,
contextPresent [7] AttributeTypeAssertion,

)
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MatchingRuleAssertion ::= SEQUENCE {
matchingRule [1] SET SIZE (1..MAX) OF MATCHING-RULE.&id,
type [2] AttributeType OPTIONAL,
matchvValue [3] MATCHING-RULE.&AssertionType (CONSTRAINED BY ({
-- matchValue shall be a value of type specified by the &AssertionType field of
-- one of the MATCHING-RULE information objects identified by matchingRule -- }),
dnAttributes [4] BOOLEAN DEFAULT FALSE,

o}

PagedResultsRequest ::= CHOICE {
newRequest SEQUENCE {
pageSize INTEGER,
sortKeys SEQUENCE SIZE (1l..MAX) OF SortKey OPTIONAL,
reverse [1] BOOLEAN DEFAULT FALSE,
unmerged [2] BOOLEAN DEFAULT FALSE,
pageNumber— 31— INTEGER OPTIONAL;
U,
queryReference OCTET STRING,
abandomQuery [0] OCTET STRING,

o)

SortKey [: := SEQUENCE {
type AttributeType,
orderingRule MATCHING-RULE.&id OPTIONAL,

o}

SecurityParameters ::= SET {
certiflication-path [0] CertificationPath OPTIONAL,
name [1] DistinguishedName OPTIONAL,
time [2] Time OPTIONAL,
random [3] BIT STRING OPTIONAL,
target [4] ProtectionRequeSt\VOPTIONAL,
-- [5] Not to be used
operatjfionCode [6] Code OPTIONAL}
-- [7] Not to be ,used
errorProtection [8] ErrorProtectionRequest OPTIONAL,
errordode [9] Code OPTIONAL,

o}

ProtectifonRequest ::= INTEGER {nonef0), signed(1)}

Time ::={ CHOICE {
utcTige UTCTime,
generallizedTime GeneralizedTime,

L)

ErrorPrdtectionRequest- ‘.= INTEGER {none(0), signed(1)}
-- Bind and unbind.operations

directoryBind OPERATION ::= {
ARGUMHENT ,DirectoryBindArgument

RESUL DirectoryBindResult
ERROR {directoryBindError} }
DirectoryBindArgument ::= SET {
credentials [0] Credentials OPTIONAL,
versions [1] Versions DEFAULT {v1},
e}
Credentials ::= CHOICE {
simple [0] SimpleCredentials,
strong [1] StrongCredentials,
externalProcedure [2] EXTERNAL,
spkm [3] SpkmCredentials,
sasl [4] sSaslCredentials,
.o}
SimpleCredentials ::= SEQUENCE {
name [0] DistinguishedName,
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validity [1] SET {

timel [0] CHOICE {

utc UTCTime,

gt GeneralizedTime} OPTIONAL,
time2 [1] CHOICE {

utc UTCTime,

gt GeneralizedTime} OPTIONAL,

randoml [2] BIT STRING OPTIONAL,

random2 [3] BIT STRING OPTIONAL} OPTIONAL,
password [2] CHOICE {

unprotected OCTET STRING,

protected HASH{OCTET STRING},

« ooy

userPwd [0] UserPwd } OPTIONAL }

StrongCredentials ::= SET (
certi tionm-path fo% CertifticationPatii OPTIONAL;
bind- tjoken [1] Token,
name [2] DistinguishedName OPTIONAL,
attributeCertificationPath [3] AttributeCertificationPath OPTIONAL,
. )
SpkmCredentials ::= CHOICE {
req [0] SPKM-REQ,
rep [1] SPKM-REP-TI,
SaslCredentials ::= SEQUENCE ({
mechanfism [0] DirectoryString{ub-saslMechanism},
credenltials [1] OCTET STRING OPTIONAL,
saslAbort [2] BOOLEAN DEFAULT FALSE,
ub-saslMechanism INTEGER ::= 20 -- According to .RFC 2222
Token ::= SIGNED{TokenContent}

TokenCornftent ::= SEQUENCE {

algorifthm [0] AlgorithmIdentifier{{SupportedAlgorithms}},

name [1] DistinguishedName,
time [2] Time,
rando [3] BIT STRING,
response [4] BIT STRING OPTIONAL,
)

Versions ::= BIT STRING {wl(0), v2(1)}

DirectoryBindResult :z=.SET {
credentials [0] Credentials OPTIONAL,
versions [1l] Versions DEFAULT {vl1},

« e ey

pwdResponseValue [2] PwdResponseValue OPTIONAL }

PwdResponseValue ::= SEQUENCE {

warning\CHOICE {

| SO/l EC 9594-3:2014 (E)

timeLeft LO] INTEGER (0..MAX),
graceRemaining [1] INTEGER (0..MAX),
... } OPTIONAL,

error  ENUMERATED ({
passwordExpired (0),
changeAfterReset (1),
... } OPTIONAL}

directoryBindError ERROR ::= {
PARAMETER OPTIONALLY-PROTECTED {SET {
versions [0] Versions DEFAULT {vl},
error CHOICE {
serviceError [1] ServiceProblem,
securityError [2] SecurityProblem,
P

securityParameters

[30]

SecurityParameters OPTIONAL }}}
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BindKeyInfo ::= ENCRYPTED{BIT STRING}

-- Operations, arguments, and results

read OPERATION ::= {
ARGUMENT ReadArgument

RESULT ReadResult
ERRORS {attributeError |
nameError |
serviceError |
referral |
abandoned |
securityError}
CODE id-opcode-read }
ReadArgument ::= OPTIONALLY-PROTECTED { ReadArgumentData }
ReadArgumentData ::= SET {
object] [0] Name,
selectlion [1] EntryInformationSelection DEFAULT {},

modifyRightsRequest [2] BOOLEAN DEFAULT FALSE,

oo ey

e e oy

COMPONENTS OF CommonArguments }
ReadResuyllt ::= OPTIONALLY-PROTECTED { ReadResultData }
ReadResuylltData ::= SET {

entry [0] EntryInformation,

modifyRights [1] ModifyRights OPTIONAL,

e e ey

« e ey

COMPONENTS OF CommonResults }

ModifyRilghts ::= SET OF SEQUENCE {

item CHOICE {
ent [0] NULL,
attrlibute [1] AttributeType,
value [2] AttributeValueAgsertion,
SN,
permisision [31 BIT STRING, {
add (0),

remgve (1),
rename (2),
movjm (3)},
cee }

compare [OPERATION_ %:= {
ARGUMENT CompareArgument

RESULT] CompareResult
ERRORS {attributeError |
nameError |
serviceError |
rerferral |
abandoned |
securityError}
CODE id-opcode-compare }
CompareArgument ::= OPTIONALLY-PROTECTED { CompareArgumentData }
CompareArgumentData ::= SET {
object [0] Name,
purported [1] AttributeValueAssertion,
COMPONENTS OF CommonArguments }
CompareResult ::= OPTIONALLY-PROTECTED { CompareResultData }
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CompareResultData ::= SET {
name Name OPTIONAL,
matched [0] BOOLEAN,
fromEntry [1] BOOLEAN DEFAULT TRUE,

matchedSubtype [2] AttributeType OPTIONAL,

e e ey

COMPONENTS OF CommonResults }

abandon OPERATION ::= {
ARGUMENT AbandonArgument
RESULT AbandonResult
ERRORS {abandonFailed}
CODE id-opcode-abandon }

AbandonArgument ::=
OPTIO

AbandonArgumentData ::= SEQUENCE {
invokeID [0] InvokeId,

AbandonResultData ::= SEQUENCE {
invokeID InvokeId,

oo ey

e ooy

COMPONENTS OF CommonResultsSeq }

list OPHRATION ::= {
ARGUMENT ListArgument
RESULT] ListResult
ERRORS {nameError |
serviceError |
referral |
abandoned |
securityError}
CODE id-opcode-list }
ListArgument ::= OPTIONALLY-PROTECTED { ListArgumentData }
ListArgumentData ::= SET {
objec [0] Name,
pagedResults [1l] PagedResultsRequest OPTIONAL,
listFamily [2] BOOLEAN DEFAULT FALSE,
COMPONENTS OF CommonArguments
}
ListResullt ¢ := OPTIONALLY-PROTECTED { ListResultData }
ListResultData ::= CHOICE {
listInfo SET {
name Name OPTIONAL,
subordinates [1] SET OF SEQUENCE {
rdn RelativeDistinguishedName,
aliasEntry [0] BOOLEAN DEFAULT FALSE,
fromEntry [1] BOOLEAN DEFAULT TRUE,
...},

partialOutcomeQualifier [2] PartialOutcomeQualifier OPTIONAL,

e e ey

ooy

COMPONENTS OF CommonResults
uncorrelatedListInfo [0] SET OF ListResult,
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PartialOutcomeQualifier ::= SET {
limitProblem [0] LimitProblem OPTIONAL,
unexplored [1] SET SIZE (1l..MAX) OF ContinuationReference OPTIONAL,

unknownErrors [3] SET SIZE (1..MAX) OF ABSTRACT-SYNTAX.&Type OPTIONAL,
queryReference [4] OCTET STRING OPTIONAL,
overspecFilter [5] Filter OPTIONAL,
notification [6] SEQUENCE SIZE (1..MAX) OF
Attribute{{SupportedAttributes}} OPTIONAL,
entryCount CHOICE {
bestEstimate [7] INTEGER,
lowEstimate [8] INTEGER,
exact [9] INTEGER,
...} OPTIONAL
-- [10] Not to be used -- }
LimitProblem ::= INTEGER {
timeLimitExceeded (0),
sizeLimitExceeded (1),
adminilstrativeLimitExceeded (2) }
search OPERATION ::= {
ARGUMENT SearchArgument
RESULT] SearchResult
ERRORS {attributeError |
nameError |
serviceError |
referral |
abandoned |
securityError}
CODE id-opcode-search }
SearchArjgument ::= OPTIONALLY-PROTECTED { SearchArgumentData }
SearchArjgumentData ::= SET {
baseObject [0] Name,
subset [1] INTEGER {
baseObject (0),
onelfevel (1),
wholleSubtree (2)} DEFAULT baseQbject,
filte [2] Filter DEFAULT and:{},
searchAliases [3] BOOLEAN DEFAULT TRUE,
selectlion [4] ,EntfyInformationSelection DEFAULT {},
pagedResults [5] “‘PagedResultsRequest OPTIONAL,
matchedValuesOnly [6] +BOOLEAN DEFAULT FALSE,
extendedFilter [7] Filter OPTIONAL,
checkQverspecified [8] BOOLEAN DEFAULT FALSE,
relaxaltion [9] RelaxationPolicy OPTIONAL,
extendedArea [10] INTEGER OPTIONAL,
hierarchySelections [11] HierarchySelections DEFAULT {self},
searchControlOptions [12] SearchControlOptions DEFAULT {searchAliases},
joinArjguments [13] SEQUENCE SIZE (1l..MAX) OF JoinArgument OPTIONAL,
joinType [14] ENUMERATED (
inndrdoin (0),
leftOuterJoin (1),
fullOuterJoin (2)} DEFAULT leftOuterJoin,
COMPONENTS OF CommonArguments }

HierarchySelections :

86

unavailableCriticalExtensions

[2] BOOLEAN DEFAULT FALSE,

self
children
parent
hierarchy
top
subtree
siblings

(O)I
(1)I
(2),
(3)I
(4),
(5)I
(6)'
(7)I

BIT STRING {

siblingChildren
siblingSubtree

(8),
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(9) }

SearchControlOptions ::= BIT STRING {

| SO/l EC 9594-3:2014 (E)

searchAliases (0),
matchedValuesOnly (1),
checkOverspecified (2),
performExactly (3),
includeAllAreas (4),
noSystemRelaxation (5),
dnAttribute (6),
matchOnResidualName (7),
entryCount (8),
useSubset (9),
separateFamilyMembers (10),
searchFamily (11) }
JoinArg cE—
joinB [0] Name,
domainL.ocalID [1] DomainLocalID OPTIONAL,
joinSubset [2] ENUMERATED (
baseObject (0),

wholleSubtree (2),
... |} DEFAULT baseObject,
joinFillter [3] Filter OPTIONAL,
joinAttributes [4] SEQUENCE SIZE (1..MAX) OF JoinAttPair OPTIONAL,
joinS€lection [5] EntryInformationSelection,
DomainLocalID ::= UnboundedDirectoryString
JoinAttPair ::= SEQUENCE {
baseAt|t AttributeType,
joinAtt AttributeType,
joinContext SEQUENCE SIZE (1..MAX) OF JoinContextType OPTIONAL,
.o}
JoinContlextType ::= CONTEXT.&id ({SupportedContexts})
SearchResult ::= OPTIONALLY-PROTECTED \{-SearchResultData }
SearchResultData ::= CHOICE {
searchInfo SET {
nam Name OPTIONAL,
entrfies [0] SET OF EntryInformation,
partjialOutcomeQualifier ¢« [2] PartialOutcomeQualifier OPTIONAL,
altMatching [3] BOOLEAN DEFAULT FALSE,
COMPONENTS OF CommonResults
}I
uncorrlelatedSearchInfo [0] SET OF SearchResult,
e}
addEntry| O©PERATION ::= {

evel (1),

ARGUMENT AddEntryArgument
RESULT AddEntryResult

ERRORS {attributeError |
nameError |
serviceError |
referral |
securityError |
updateError}
CODE id-opcode-addEntry }
AddEntryArgument ::= OPTIONALLY-PROTECTED { AddEntryArgumentData }
AddEntryArgumentData ::= SET {
object [0] Name,
entry [1] SET OF Attribute{{SupportedAttributes}},
targetSystem [2] AccessPoint OPTIONAL,
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e ooy

« e ey

COMPONENTS OF CommonArguments }

AddEntryResult ::= CHOICE ({

null NULL,
information OPTIONALLY-PROTECTED-SEQ { AddEntryResultData },
cee }

AddEntryResultData ::= SEQUENCE {

e e ey

e e ey

COMPONENTS OF CommonResultsSeq }

removeEntry OPERATION ::= {
ARGUMENT RemoveEntryArgument

RESULT  REMOVEENCIYRESUIT
ERRORS {nameError |

serviceError |
referral |
securityError |
updateError}

CODE id-opcode-removeEntry }

RemoveEntryArgument ::= OPTIONALLY-PROTECTED { RemoveEntryArgumentData }

RemoveEntryArgumentData ::= SET {
object [0] Name,

oo ey

COMPONENTS OF CommonArguments

RemoveEnftryResult ::= CHOICE {
null NULL,

information OPTIONALLY-PROTECTED-SEQ { RemoveEntryResultData },

o}

RemoveEnftryResultData ::= SEQUENCE {

e e ey

e ooy

COMPONENTS OF CommonResultsSeq }

modifyEntry OPERATION ::= {
ARGUMENT ModifyEntryArgument

RESULT] ModifyEntryResult

ERRORS {attributeError |

nameError-\|
serviceError |
referral |
securityError |
updateError}

CODE id-opcode-modifyEntry }
ModifyEntryXrgument ::= OPTIONALLY-PROTECTED { ModifyEntryArgumentData }
ModifyEntryArgumentData ::= SET {

object [0] Name,

changes [1] SEQUENCE OF EntryModification,

selection [2] EntryInformationSelection OPTIONAL,

e e ey

e ooy

COMPONENTS OF CommonArguments }

ModifyEntryResult ::= CHOICE ({
null NULL,
information OPTIONALLY-PROTECTED-SEQ { ModifyEntryResultData },

o}

ModifyEntryResultData ::= SEQUENCE {
entry [0] EntryInformation OPTIONAL,
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e ooy

« e ey

COMPONENTS OF CommonResultsSeq }

EntryModification ::= CHOICE {

addAttribute [0] Attribute{{SupportedAttributes}},
removeAttribute [1l] AttributeType,

addvalues [2] Attribute{{SupportedAttributes}},
removeValues [3] Attribute{{SupportedAttributes}},
alterValues [4] AttributeTypeAndValue,

resetValue [5] AttributeType,

replaceValues [6] Attribute{{SupportedAttributes}},

)

modifyDN OPERATION ::= {
ARGUMENT ModifyDNArgument
RESULT  MOAtfyDNRESUIT
ERRORS {nameError |

serviceError |

referral |

securityError |

updateError}

CODE id-opcode-modifyDN }

rgument ::= OPTIONALLY-PROTECTED { ModifyDNArgumentData }

rgumentData ::= SET {

[0] DistinguishedName,

[1] RelativeDistinguishedName,
1dRDN [2] BOOLEAN DEFAULT FALSE,
newSuplerior [3] DistinguishedName OPTIONAL,

NTS OF CommonArguments }

esult ::= CHOICE {
NULL,
tion OPTIONALLY-PROTECTED-SEQ {,ModifyDNResultData },

esultData ::= SEQUENCE {
RelativeDistinguishedName,

NTS OF CommonResultsSeq }

ssword OPERATION. i:= {

T ChangePasswordArgument
ChangePasswordResult
{securityError |

updateError }
id-opcode-changePassword }

ChangePasswordArgument ::= OPTIONALLY-PROTECTED-SEQ { ChangePasswordArgumentData [}

ChangePasswordArgumentData ::= SEQUENCE {
object [0] DistinguishedName,
oldpPwd [1] UserPwd,
newPwd [2] TUserPwd,

e}

ChangePasswordResult ::= CHOICE {
null NULL,
information OPTIONALLY-PROTECTED-SEQ { ChangePasswordResultData },

)

ChangePasswordResultData ::= SEQUENCE {

e ooy

COMPONENTS OF CommonResultsSeq }
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administerPassword OPERATION ::= {
ARGUMENT AdministerPasswordArgument
RESULT AdministerPasswordResult
ERRORS {securityError |
updateError}
CODE id-opcode-administerPassword }

AdministerPasswordArgument ::=
OPTIONALLY-PROTECTED-SEQ { AdministerPasswordArgumentData }

AdministerPasswordArgumentData ::= SEQUENCE {
object [0] DistinguishedName,
newPwd [1l] UserPwd,

)

AdministerPasswordResult ::= CHOICE {

null I

information OPTIONALLY-PROTECTED-SEQ { AdministerPasswordResultData },

.2}

AdministlerPasswordResultData ::= SEQUENCE {

e e oy

COMPONENTS OF CommonResultsSeq }

ldapTransport OPERATION ::= {

ARGUMENT LdapArgument

RESUL SEQUENCE OF LDAPMessage

ERROR { abandonFailed | abandoned }

CODE id-opcode-ldapTransport }
LdapArgument ::= OPTIONALLY-PROTECTED-SEQ { LdapArgumentData }
LdapArgumentData ::= SEQUENCE {

objec DistinguishedName,

ldapMelssage LDAPMessage,

linkId LinkId OPTIONAL,

e e ey

oo ey

COMPONENTS OF CommonArgumentsSeq }
LinkId ::= INTEGER
LdapResylt ::= OPTIONALLY-PROTECTED-SEQ { LdapResultData }
LdapResyltData ::= SEQUENGE {

ldapMelssages SEQUENCE SIZE (1..MAX) OF LDAPMessage OPTIONAL,
returnToClient BOOLEAN. DEFAULT FALSE,

e e ey

e ooy

COMPONENTS OF CommonResultsSeq }

linkedLDAP OPERATION ::= {
ARGUMENT LinkedArgument
RESUL LinkedResult
CODE 1d-opcode-linkedLDAP ;

LinkedArgument ::= OPTIONALLY-PROTECTED-SEQ { LinkedArgumentData }

LinkedArgumentData ::= SEQUENCE {
object DistinguishedName,
ldapMessage LDAPMessage,
linkId LinkId,

returnToClient BOOLEAN DEFAULT FALSE,

e e ey

e e ey

COMPONENTS OF CommonArgumentsSeq }
LinkedResult ::= NULL

-- Errors and parameters
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abandoned ERROR ::= {-- not literally an "error"
PARAMETER OPTIONALLY-PROTECTED { AbandonedData }
CODE id-errcode-abandoned }
AbandonedData ::= SET {
problem AbandonedProblem OPTIONAL,

e e oy

oo ey

COMPONENTS OF CommonResults }

AbandonedProblem ::= ENUMERATED {
pagingAbandoned (0) }

abandonFailed ERROR ::= {
PARAMETER OPTIONALLY-PROTECTED { AbandonFailedData }
CODE 3

iledData ::= SET {
[0] AbandonProblem,
ion [1] 1InvokeId,

NTS OF CommonResults }

roblem ::= INTEGER {
peration (1),

e (2),

andon (3) }

eError ERROR ::= {
ER OPTIONALLY-PROTECTED { AttributeErrorData }

CODE id-errcode-attributeError }
AttributleErrorData ::= SET {
objec [0] Name,
problems [1] SET OF SEQUENCE ({
problem [0] AttributeProblem,
typ [1] AttributeType,
value [2] AttributeValue OPTIONAL,
)

AttributjeProblem ::= INTEGER- {
noSuchAttributeOrValue (1),
invalildAttributeSyntax (2),
undefinedAttributeType (3),
inappriopriateMatching (4),
constrlaintViolation (5),
attributeOrValueAlreadyExists (6),
contextViolation (7) }

nameError\ERROR ::= {

PARAMETER OPTIONALLY-PROTECTED { NameErrorData ;
CODE id-errcode-nameError }
NameErrorData ::= SET {

problem [0] NameProblem,
matched [1] Name,

e e ey

COMPONENTS OF CommonResults }

NameProblem ::= INTEGER {
noSuchObject (1),
aliasProblem (2),
invalidAttributeSyntax (3),
aliasDereferencingProblem (4)

-- not to be used (5)-- 1}
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