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Foreword

ISO (the International Organization for Standardization) an
International Electrotechnical Commission) form the \specialized
worldwide standardization. National bodies that are members of
participate in the development of International/~Standards throu
committees established by the respective organization to deal w|
fields of technical activity. ISO and IEC/technical committees ¢
fields of mutual interest. Other international organizations, gover

d IEC (the
system for
ISO or IEC
gh technical
th particular
bllaborate in
nmental and

non governmental, in liaison with ISO 'and IEC, also take part in the work.

In the field of information techmology, ISO and IEC have establ
technical committee, ISO/IECAUTC1.

The main task of a technical committee is to prepare Internationg
but in exceptional ¢ircumstances, a technical committee may
publication of a Technical Report of one of the following types :

- type 1;when the required support cannot be obtained for th
of an Intérnational Standard, despite repeated efforts ;

- lype 2, when the subject is still under technical developm
for any other reason there is the future but not immediate pos
agreement on an International Standard ;

- type 3, when a technical committee has collected data (¢
kind from that which is normally published as an Internation
(‘state of the art’, for example).

Technical reports of types 1 and 2 are subject to review within
of publication, to decide whether they can be transformed into
Standards. Technical reports of type 3 do not necessarily have to

shed a joint

| Standards,
propose the

e publication

ent or where
sibility of an

f a different
al Standard

three years
International
be reviewed

until the data they provide are considered to be no Iong_aua_lj_d_o_r_

ISO/IEC TR 10730, which is a Technical Report of type 3, was

useful .

prepared by

Joint Technical Committee ISO/IEC JTC 1, Information technology, Sub-
Commitee SC 21, Information retrieval transfer and management for open

systems interconnection (OSI).
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Introduc|lion

This Technicil Report has been developed in order to answer JTC1 member

comments o
readers easy
Technical Ref

ISO 7498-3 requesting to provide tutorial material to give
understanding. It has been decided to publish this tutorial as a
ort of Type 3 rather than as an annex to ISO 7498-3.

In this Technical Report, the basic concepts of naming, including the

relationship
addresses are
services and

between (N)-entities, (N)-service-access-points and (N).
developed in clause 5. A discussion of addressing informationin
protocols is then presented in clause 6, followed by layer-

specific examples for the Application and Network layers. Registration

authorities ar

d directory facilities are then described in clause 7. {Clause 8

presents a sgries of examples covering relationships between dayers and the

effects of bot
with exampleq

0 initiating and recipient mechanisms in Open Systems altogether
of specific name forms published in OSI standards.
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Information technology - Open Systems Interconnection -

Tutorial on Naming and Addressing

1 Scop

This Technifal Report introduces the main concepts and mechanisms which are defined in 1SO-7498-3 to fulfil
Naming and Addressing (N & A) objects in the Open Systems Interconnection Environment (OSIE)-/It also includg

for some of|the important decisions made in the Naming and Addressing architecture.

Although 19O 7498-3 does not define any specific forms of names and addresses{ this Technical Report
examples of| specific name forms that have been defined in other published OSI| standards thereby showing how th
mechanismg defined in 1ISO 7498-3 have been applied in the naming of certain objects:

2 References

The following standards contain provisions which, through reference in this text, constitute provisions of
Report. At the time of publication, the editions indicated were)valid. All standards are subject to revision,

agreements |based on this Technical Report are encouraged to‘investigate the possibility of applying the most req

the standards listed below. Members of IEC and ISO maintain’ registers of currently valid International Standards

ISO 3166:1pP88, Codes for the representation of names.of countries.

ISO 6523:1p84, Data interchange - Structures for the identification of organizations.

ISO 7498:1P84, Information processing systems - Open Systems Interconnection - Basic Reference Model.

ISO 7498-8:1989, Information processing systems - Open Systems Interconnection - Basic Reference Mo
Naming and| Addressing.

ISO 8348 /| Add.2:1988, Information processing systems - Data communications - Network service definitio
2 : NetworK Layer Addressing.

ISO/IEC 88R4:1990, (Information technology - Open Systems Interconnection - Specification of Abstract Syntax
(ASN.1).

ISO/IEC TR 9577:1990, Information technology - Telecommunications and information exchange between syst

the needs for
s the rationale

toncludes with
b concepts and

this Technical
pnd parties to
tent editions of

el - Part 3 :

h - Addendum

Notation One

bms - Protocol

identification in the Network Layer.
ISO/IEC 9594:1990, Information technology - Open Systems Interconnection - The Directory.

ISO/IEC 9834-1:-1993,
registration authorities - Part 1 : General procedures.

ISO/IEC 9834-6:-1993,
registration authorities. Part 6 : Application-processes and application-entities.

Information technology - Open Systems Interconnection - Procedures for the operation of OS/

Information technology - Open Systems Interconnection - Procedures for the operation of OSI

ISO/IEC 10021:1990, Information processing systems - Text communication - Message Oriented Text Interchange Systems

(mOTIS).
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3 Abbreviations

For the purpose of this Technical Report, the following abbreviations apply.

AE Application Entity

AET Application-Entity Title

AEQ ~ Application-Entity Qualifier

AFI| Authority and Format Identifier

AFNOR —Association—Frangaise—de—Normatisation
ANSI American National Standards Institute

AP Application Process

ASN Abstract Syntax Notation

ATDF Application Title Directory Facility

BSI British Standards Institute

CCITT Comité Consultatif International Télégraphique et Téléphonique
CL Connectionless (Mode)

(00 Connection (Mode) (previously referred to as Connection Oriented\ Mode)
DCC Data Country Code

DIS Draft International Standard

DSP Domain Specific Part

ECMA European Computer Manufacturers Association
EWOS European Workshop on Open Systems

FTAM File Transfer, Access and Management

IAF Initiator Addressing Function

IATA International Airlines Transport -Association
ICD International Code Designator

IDI Initial Domain Identifier

IDP Initial Domain Part

IPF Initiator PAI Function

JTC1 Joint Technical. Committee 1

MHS Message Handling System

NADF Network-‘Address Directory Facility

NSAP Network Service Access Point

oI QObject Identifier Tree

osl Open Systems Interconnection

OSE Open Systems Interconnection Environnment
PAI Protocol-Addressing-Information

PCI Protocol-Control-Information

Qos Quality of Service

RA Registration Authority

RAF Recipient Addressing Function

RDN Relative Distinguished Name

SAP Service-Access-Point

SNPA Sub-network Point of Attachment

TR Technical Report
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4 ISO 7498-3 and its relationship with this Technical Report

ISO 7498-3 states principles which are to be followed in any standard involving the need for identification and / or location of
relevant objects within the OSIE. For the purpose of locating objects, a specific form of name (an address) is used.

Naming and addressing rules are essential to the success of OSl. In particular, it is a basic requirement that a real open
system, however complex its internal structure may be, shows a simple naming and addressing structure to the OSIE, so that
it may be easily accessible by any other real open system. ISO 7498-3 thus develops concepts which allow for the design of
open systems which may have a very complex internal structure, while this complexity is not visible within the OSIE and the
addressing scheme appears to be a very S|mple one from the view of other open systems Such concepts preserve the principle

: uired to know
impose such

Where any ¢onflict arise with statements made in this Technical Report and those in the referenced standards, the base
standards arp the definitive source. The examples shown in this Technical Report are for explanatory purposes| only and are
not prescriplive.

This Technic@l Report is intended to explain how ISO 7498-3 achieves this task. It is not intended to replace the%ase standard.

5 Basic concepts
5.1 Gengral aspects of naming

Names are I{nguistic constructs expressed in some language - i.e. namés’ are composed of a given set of symbqls. A name is
bound to ong or more objects. Within the OSI context names identify particular communication objects in the OSIE

Naming of tHe objects considered in the OSIE may have global oflocal significance. The objects for which naming has global
significance nclude real open systems and the elements of the OSl-layers (e.g. (N)-entity, application-process) .The addresses
of these objdcts also have global significance.
The objects for which naming has local significance (i.€: significance within a given scope in an open system) include selectors,

application-process-invocations and (N)-entity-invocations.

5.1.1 Types and properties of names

5.1.1.1 Prjmitive, descriptive "'and generic names

A name is upambiguous within a, given scope when it identifies one and only one object within that scope. The unambiguity of a
name does rlot preclude thetexistence of synonymous names for an object - i.e. more than one name can unambiduously identify
an object. The concept of unambiguity may be extended to the case of the name of a set of objects.

Examples
- The name of a person (complete name) is unambiguous (generally ) within the context of the family cell, put may often

become ch as identity
card/passport number, or social security number

- IATA (International Airlines Transport Association) flight numbers are, generally, an example of unambiguous names.

- Within the OSI context, network-addresses are, by definition, unambiguous, as their purpose is to identify a set of NSAPs
at the end system and, as a result, to locate the end system itself, among all possible end systems attached to any
subnetwork.

Names can be categorised into primitive names and descriptive names.

A primitive name is a name that identifies an object (which may be a set of objects) and which is assigned by a designated
authority. The internal structure of the name is not required to be understood or to have significance to users of the name.

A descriptive name is a name that identifies a set of one or more objects by means of a set of assertions concerning the
properties of the objects of the set. The characteristic that distinguishes a descriptive name from a primitive name is that the
structure of a descriptive name has significance to users of the name.

3
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A descriptive name may be incomplete, in that many objects satisfy all the assertions or it may be complete in that it serves
to identify a single object (e.g. a descriptive name may identify several FTAM-application processes and thus be an incomplete
descriptive name. A complete descriptive name would in that case identify just a single FTAM-application-process).

A generic name is a primitive name or an incomplete descriptive name that identifies a set comprising more than one object.
Note that when the membership of the set is not known to the user of the name, that user has no means to know if the name of
the set is generic or not (e.g. a called-(N)-address (see 6.2) when used by the requesting system is viewed as a primitive
name (regardless of whether or not it is generic) while this same called-(N)-address when processed within the responding
system may be viewed as a generic name). A generic name can also identify the members (or a subset of the members) of an
object class defined by an object type.

NOTES
1 ISO 7498-3 dgfines a primitive name as a name which identifies an object while implicitly recognizing that this object may ilstf be a set of
objects. This implicit recognition arises from the definition of a generic name as "a primitive name which identifies a set of objects" (ISO 7498-
3, subclause 5.6). A generic name is a specific case of primitive name where the fact that the object is a set is known.

action (see 1SO|7498-3 subclause 5.6). In such a case the requestor of the action is usually not aware of how_the Selection is made. Another
recognised posgible usage of generic names is when accessing a Directory Facility. In that case using a generic name as ap input to the
Directory Facility will result in the return of a list of the members of the associated set (see ISO 7498-3, subclause 14.2.3).

2 Generally the Jintenl when using a generic name for a specific action is that exactly one member of the set is selected as the|target for the

Examples

- In genera| family names are primitive names in that they do not convey information about the properties of the members
of the family.

- IATA flight numbers are partially descriptive, as they are constructed as follows :

xxyyyy where : .xx is a 2-letter code identifying the airline
.yyyy is a code (up to 4 digits) identifying the xx> company flight number

The two-letjer code (xx) is an example of generic primitive‘mame : it identifies the set of flights operated by this company
(note that ip order to ensure IATA flight numbers unambiguity it is sometimes necessary to provide extra information such
as “leg of [route”).

- Sweepstake or lottery numbers are examplesof unambiguous primitive (non-descriptive) names

- A subsel of members of an application-process-type (with application-processes possibly located in djfferent end
systems) cquld be named by the generic name "MHS-ORGX". The member application-processes of "MHS-ORGK" could, for
example, bg all the MHS application-processes within a single organisation ("ORGX"). Each application-process wpuld also be
assigned a [(primitive) name, say "MHS-ORGX-1", "MHS-ORGX-2",..., "MHS-ORGX-n". Using the generic name "MHS-ORGX"
as input to|the Application Title Directory Facility will result in the list of the associated application-process-titles ("MHS-
ORGX-1", "MHS-ORGX-2",...{ "MHS-ORGX-n") (see 7.3)

5.1.1.2 Titles and( identifiers

A title is a ngme’ assigned to an object in order to discriminate among different objects (or sets of objects). Examples are
application-prdcess-title, application-entity-title, etc... A title can also be a name assigned to an object type|in order to
discriminate among different object types. Examples are application-process-type-title, application-entity-type-title, etc.

An identifier is a name assigned to an object in order to discriminate among occurences of this object. Examples of the use of
identifiers are (N)-association identifiers, (N)-connection-endpoint identifiers, application-entity-invocation identifiers, etc.

5.1.2 Naming authorities and naming domains

Unambiguity of names is achieved through the use of naming authorities. A naming authority is a Registration Authority for
names (see 7.1.3). Either it directly allocates and registers names (e.g. Network Addresses) or it just registers names
submitted to it after having checked that they are not yet registered.The names registered by the naming authority should be
expressed in a prescribed language and according to specific rules, but the naming authority does not perform the binding of a
name to the object - or to the set of objects - it names.
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A naming-domain is the set of names, that are assignable to objects of a particular type, and is administered by a naming
authority. Naming-domains may be hierachically decomposed into subsets: the naming-subdomains. The naming-domain at the
top of the hierarchy is the global naming-domain, which has the control of each naming-subdomain. The global naming-domain
therefore is the set of all possible names - within the OSIE - for objects of a specific type. Independent global naming-domains
may therefore exist for objects of different types. Each naming-domain is administered by a naming authority.

An object may be included in two or more naming (or addressing) domains. An object may also be allocated more than one
name from a single domain. Thus there may be several names (or addresses) that identify (or locate) the same object. These
names (or addresses) are synonyms. In the first case, synonyms are inconvenient but unavoidable in practice. In the other
case, synonyms are usually useful and used intentionally (e.g. aliases and abbreviations).

Examples
- Today "[Capital of France” is a synonym of the name "Paris - France" : these two names both identify the)same object.
- Country| names may also have synonyms of such type (e.g. United States of America,U.S.A the States...).

- The term "OSI" is often used instead of "Open Systems Interconnection”. Both terms are synonyms.

5.2 Names within the OSIE
5.2.1 Open systems

A fundamental component of the OSIE is the real open system, which is a\system that conforms to the requirements of OSI
standards ir} its communication with other real systems.

A system-title is used to identify a real open system. The systemttitle"is a layer independent primitive name, i.p. it is used to
identify a repl open system as a whole. A single real open systemiis named by one and only one system-title. The system-title
may be us;F in conjunction with other qualifiers to identify spetific OSI resources in a real open system, i.e. it may be used as
a basis to build structured names for objects in the given.feal open system. For example an application-proc:L

based on the system-title (with the addition of relevant qualifiers).

s-title may be

5.2.2 (N]-subsystems and (N)-entities

An open system is constructed of a sét\of layers. Each layer in a given open system defines one subsystem - the (N)-
subsystem (for layer N). Therefore, an\(N)-subsystem is an element in the hierarchical division of an open sysiem (i.e. in the
(N)-layer). An (N)-subsystem interacts directly only with elements in the (N+1) - and the (N-1) - subsystems of that open
system.

An (N)-entify is an activewelement within an (N)-subsystem embodying a set of capabilities defined for thel (N)-layer that
nor can it be
located. Opposed to this, each of the (N)-entities (of that (N)-entity-type) can be identified and located ; thip is necessary
since the (N)-entities-are the active elements which participate in the communication. An (N)-entity is namgd by an (N)-
entity-title

Since an ( A en ayer; o munRicatic
layer may be represented by different (N)-entities - i.e. there may be several (N)-entities within an (N)-subsystem (e.g. two
different (N)-protocols represented by two different (N)-entities).

When an (N)-entity is called to participate in the communication, there is a specific use of its functions - or parts of its
functions. Such a use is called an (N)-entity-invocation. An (N)-entity-invocation is unambiguously named by an (N)-entity-
invocation-identifier that must be unique within the scope of that (N)-entity.
The following names are used in conjunction with the (N)-entities :

- an (N)-entity-type is named by an (N)-entity-type-title ;

- an (N)-entity is named by an (N)-entity-title and ;

- an (N)-entity-invocation is named by an (N)-entity-invocation-identifier.
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5.2.3 (N)-service-access-points ; (N)-SAPs

An (N)-entity is attached to one or more (N)-SAPs to provide the (N)-service to the (N+1)-layer. In order to do so the (N)-
entity may use the service from the layer (N-1) provided through one or more (N-1)-SAPs.

An (N-1)-SAP is attached to one - and only one - (N)-entity, thus an (N)-entity is located by its attachment to one or more (N-
1)-SAPs. Although an (N-1)-SAP-address strictly identifies an (N-1)-SAP, at any given point in time this (N-1)-SAP

unambiauouslv addresses an (N)-emityi

......... grously adadresses an

Figure 1a and 1b illustrate the relationships of an (N)-entity to (N)-SAPs and to (N+1)-entities. It should be noted that the
relationship shown in figure 1b is not allowed since an (N)-SAP can only be attached to one (N+1)-entity and one (N)-entity.

N -

(TH—_MD-SAP
pN

(N)-ENTITY

Figure 1a - Allowed relationships of (N)-entities to (N)-SAPs and to
(N+1)-entities

NOTALLOWED

Figure 1b - Not allowed relationships of (N)-entities to (N)-SAPs
and to (N+1)-entities
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5.2.4 (N)-

addresses and (N)-SAP-addresses

An (N)-address identifies a set of (N)-SAPs which are all located at the boundary between an (N)-subsystem and an (N+1)-
subsystem. This definition used on e.g. the Network Layer results in the following : a Network-address identifies a set of
NSAPs (Network-SAPs). An (N)-address is used to locate an (N+1)-entity or several (N+1)-entities that all provide the same
functionalities.

An (N)-SAP-address is an (N)-address which identifies only a single (N)-SAP. Thus there exists a significant ditference
between an (N)-address and an (N)-SAP-address. There may be functions of a layer which require an (N)-address to identify
the single (N)-SAP actually used to support the communication. It is therefore not a property of addresses themselves to
determine the course of action taken, but an explicit decision on a layer-by-layer and protocol-by-protocol basis whether a

specific (N)-gddress identlies a smgle (N)=SAPOr @ Set consisting ot more tham one (N)=SAP—This decision can also be

affected by |

As a conseq

a) multiple (N)-entities which are linked to a single (N+1)-entity ;

b) multip

5.2.5 The

Naming and

being fully ¢4

among their

bcal consideration related to the configuration of the real open system.

tience of the above clauses, many organisations are possible, for example :

use of (N)-addresses

bnformant to OS| protocols in all seven layers, may well be unable to set up a dialogue because of
haming and addressing policies.

e (N+1)-entities providing the same functionalities which use the services of a single (N)-entity, etg.

addressing mechanisms are an essential aspect of Open Systems. Iaterconnection. Real Open Systems, even while

nconsistencies

Basically, addressing rules must allow an application-entity residing in“a real open system to establish an assgciation with a

peer applicafion-entity in another real open system. This association implicitly makes use of associations betwee

established

The main pyrpose of (N)-addresses is to make a selection between the various (N+1)-entities available in an (N-

t each of the six lower layers.

h peer entities

t1)-subsystem,

and thus wHen the decomposition of an (N+1)-subsystem into (N+1)-entities is complex it is important that the addressing

mechanisms
1SO 7498-3

- to supp,

- to accoLOdate security and/or {management requirements ;

- in the

ISO 7498-3

- to distin
parameter

allow the addressing scheme attached to{that decomposition to remain simple.
states that an (N+1)-subsystem is<pdrtitioned into (N+1)-entities for the following reasons :

prt different (N+1)-protocols-‘or.-sets of (N+1)-protocols ;

states that“(N)-addresses are not used

guish among aspects of protocols that are subject to negotiation (classes, subsets, QOS, protocq
values ;

se of the application subsystem to distinguish between different application-processes and different application-
entities of the same application-process.

| versions) or

- to derive routing information above the Network Layer ;

- to distinguish among hardware components.

NOTES

1 In some configurations, the normal use of an (N)-address can lead to an (N+1)-entity being wholly contained within a single hardware
component. Nevertheless,within the OSIE, the (N)-address identifies the (N+1)-entity; it does not identify the hardware component.

2 As long as different OSI protocols share at least a minimal identification mechanism which allows each type of protocol to be differentiated
(e.g. see ISO/IEC TR 9577), they can be considered as being sub-types of a common type and should be handled by one entity. Thus
different addresses are not required to discriminate between these different protocols.
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These rules are very important because they restrict the degree of complexity of the real open system that may be visible
outside this system (i.e. within the OSIE). As mentioned earlier the external view of a real open system must be simple so that
it can be easily accessible by other real open systems, even the simplest ones. In order to present a simple external view, it is
recommended that a real open system should be modelled as having only one entity in each layer per OSI protocol-type
available so that the addressing scheme would be straightforward (see figure 2a).

NOTE - Although examples illustrated by figures 2a to 2d show CO and CL (N)-protocols in separate (N)-entities, it is possible that they may
be in the same (N)-entity provided that no ambiguity exists between CO and CL (N)-PDUs.

ik

Applic. A Applic. B

CO Presentation

CL Presentation

CO Transport

CO Network

0
i

Connection-
Oriented Datalink

Connectionless
Datalink
Physical >

CO = Connection-mode CL = Connectionless mode

A

Figure 2a - An example of( a)‘'real open system with an uncomplicated addressing scheme

Now, let us imagine a real open system with a fairly complex internal structure (one possible reason for such a cpmplex and
redundant configuration (both\\in hardware and software terms) could be the need for high reliability). For feasons of
simplicity, we shall restrict(this example to the Network, Transport and Session Layers (see figure 2b).
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l;,

Session “m

|

Transport 1 g —S=—p” co

Network

CO = Connection mode _Soitware .
implementation
CL = Connectionless mode of OSI'protocols

Figure 2b - Example of a complex real internal structure

The structurg of this real open system should not be visible from the outside and its addressing scheme should be kept simple.

The best way to achieve that is to consider that, .at>the various layers, there is only one CO-entity and one
figure 2c).

Session

Transport

AL b 1
o \\:}/ !/

Figure 2c - OSI| configuration n°1

CL-entity (see
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Unfortunately, this is not always possible, in particular when there is a need to resume a communication and to get back to the
same entity invocation. This may well occurs when the various software implementations are - for some reason - unable to
exchange contexts.

In such a case, the OSI configuration of the real open system could look like that illustrated in figure 2d.

Tranfport CL
Network (60)

Figure 2d - OSI configuration n°2

Except for the purpose of resuming a communication, there is\no reason to distinguish between two CO (or CL) entities in the

same (N)-subs
CL) entities as
various (N)-SAR
OSI configuratig

The concept off
used for each
the responding-
communication
the respondin
cases, the initi
need to resume

In conclusion,
they allow for {

ISO 7498-3 std

responding-(N)-addresses

be imposed onl

gJ?N)-address allows the initiator to establish a subsequent connection with the very same (N)-enti

tem, and there is no criteria to discriminate;among them. It is thus important to be able to access th
if they were a single entity. This can:.be’ achieved through the use of an (N)-address encompas
s leading to these entities. When using*these (N)-addresses, the OSI configuration 2 appears equiv
n 1.

responding-(N)-address (see.6:2) will allow the recipient system to indicate which specific (N)-SA
barticular instance of communication.The actual (N)-SAP used, identified by an (N)-SAP-address is
N)-address.Thus the initiator is notified which particular (N)-SAP is being used for this particular
mongst the possiblesset of (N)-SAPs identified by the (N)-address supplied by the initiator. The kn

tor does not careabout which entity was selected, nevertheless this mechanism is mandatory when
a communication).

he concepts’ of (N)-address and responding-(N)-address are essential to the future of OSI, in particul
he evolution of real open systems towards internal complexity while preserving the external simpli

ese CO (or

ing all the
hlent to the

P is being
provided in
nstance of
owledge of
y (in most
there is a

ar because
City.

be a simple

g

(N)-address always

).

(N)
y where their necessity is proven, as they will constrain the flexibility of the addressing concepts.

(e.g. : impose that an

esses and

Such restrictions should

It must be clearly understood that some existing ISO standards do not make the distinction between (N)-addresses and (N)-
SAP-addresses and thus usually state their addressing properties in terms of (N)-SAP-addresses. This is because they were
developed before 1SO 7498-3 and does not imply that they impose the restriction that (N)-addresses should refer to a single
(N)-SAP. On the contrary the properties they state in terms of (N)-SAP-addresses usually naturally extend to (N)-addresses
so that a revision of these documents in view of the concepts defined in ISO 7498-3 would be both necessary and easy to
handle.
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6 Architecture and naming

6.1 Decomposition of names

It is of utmost importance that names be unambiguous within the environment within which they are used. To effect this,
registration mechanisms are used, whereby authority is given to some organisation to hold a register of names for objects of
some given type, for instance for application entity titles. It is the responsibility of such an authority to ensure unambiguity,
i.e. that different objects have different names.

single authority

Within the OSIE, there may be a very large number of objects of a given type, and it would be impractical for a
to maintain ired—registe : ide—basis 5 se—it-is—pessible Sroai ;

its operatio
names regis

to subauthorities, provided that a mechanism be clearly instituted that would allow to distinguis
ered by the subauthorities. This is usually done by a prefixing rule where the name of an aobject 1

y

between the
egistered by a

:Landling of the
tihe authority for

ence of such a scheme is that names may well become unpleasantly long. This may be an issue of significance when
human beings are concerned, but is a trifle when computer communications are concerned.

Another confsequence is that the procedure lends itself to the generation of synonyms : the registration of an
done, willindly or not, through more than one subauthority, thus leading to the assignment of more than one nan
object. This|does not destroy the fundamental property of name unambiguity; as a given name still designates
But it may g¢reate difficulties or awkwardness for some operations : for instance, in the case of directories, wITi
as many enfries as there can be synonyms for an object, or in the case of some applications which may be in
fail to recognize the identity of objects which bear different namest

object may be
e to the same
single object.
ch must have
trouble if they

It has howe
between su

er been generally felt that such difficulties are easier to resolve than the avoidance of synonyms
bauthorities.

by cooperation

6.2 Addressing information in OSk services

Addressing [information is required in OSlcservices in order to allow an (N+1)-entity to indicate to the (N)-service provider
where the peer-(N+1)-entity which is the target of the service exchange is to be found. It follows from the geperal nature of
OSI service that this addressing information is defined only in terms of the semantics assigned to it, not in ferms of actual
syntactic er|coding. Actual encoding. will be provided within the protocol elements used to convey the significance of the
addressing |nformation to the communication partner.

It is important to distinguish between the semantics of an (N)-address and the syntax used to represent an (N)
a given opeh system ; the-semantics of an (N)-address are conveyed to the peer (N)-subsystem ; the syntax of
is a local issue and_different representations may be used in different open systems. Thus the values of
parameters pn the'sender and the recipient side must be semantically equivalent, but need not be syntactically id

address within
an (N)-address
corresponding
entical.

When N is greater than 3 (i.e. above the Network Layer), an (N)-address does not only include addressing inforqlation pertinent
to the (N)-layer, but also contains addressing information pertinent to the (N-T)-layer. An (N)-address is passed as a
parameter of (N)-service primitives through an (N)-SAP. The (N-1)-entity can determine, via the (N-1)-directory-functions
(see 6.5), the (N-1)-address from the passed (N)-address.

The addressing information is usually defined in OSI services as parameters of service primitives, needed for each service
primitive in the case of the connectionless mode of operation, but only for the set of primitives pertaining to the connection
establishment phase in the case of the connection mode of operation.

(N)-addresses are of three types, calling-(N)-address, called-(N)-address and responding-(N)-address.

NOTE - In the service definition of a particular layer, calling-(N)-addresses may be referred to as “source-(N)-addresses” and called-(N)-
addresses may be referred to as “destination-(N)-addresses”. Throughout ISO 7498-3 however only the preferred terms calling-(N)-address
and called-(N)-address are used.
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Whenever an (N+1)-entity wishes to establish an (N)-connection or to issue a connectionless unit of data, it must indicate the
address(es) of the intended partner(s) and may indicate its own address. The partner address is indicated as the called-(N)-
address parameter. This address indicates the (N)-address of the (N)-SAP or set of (N)-SAPs which gives access to the
desired partner. In order to obtain this information, the calling-(N+1)-entity makes local usage of directory functions (see
6.5). They may in turn, when needed, require access to an internal or external Directory Facility (see 7.3).

In the called open system, a local mechanism is used to select an appropriate (N)-SAP in the case of several (N)-SAPs sharing
the same (N)-address.

The address of the (N)-SAP attached to the initiating (N+1)-entity
connectionless pnmmve) |s conveyed in the request prlmmve as the calllng (N) -address parameter
provided as a se 5

(i.e. the entity which initiated the connection or issued the
This mformatlon is
is implicitly
lled (N+1)-
eeded for

identification of [the caller and potentially for future recall.

When a called-(N)-address refers to a set of more than one (N)-SAP, it may be useful that the recipient)system inficates the
address of the specific (N)-SAP which is chosen locally. This is done by use of the service primitive' parameter responding-
(N)-address. Th|s specific (N)-SAP address is then conveyed back to the caller and provided to itin an (N)-service confirm
primitive, so that it allows future recall to the very same (N)-SAP through which the original coffiection had been pstablished
at the recipient] As a consequence, the responding-(N)-address found in the confirm primitive is not necessarily |dentical to
the called-(N)-afdress initially provided in the (N)-service request primitive.

issued for
ress at the

Thus the respo
the purpose of {onnection establishment but which is not applicable for connectionle€ss mode. It indicates the
(N)-recipient andl thus identifies a set of (N)-SAPs at this (N)-recipient.

ding-(N)-address is a parameter which may appear in an (N)-service response or confirm primitive,
(N)-add

cal choice
e (N)-layer
bnding-(N)-

The fact that tHe responding-(N)-address identifies a single (N)-SAP (rather than a set of (N)-SAPs) may be a Id
(when the standards specific to the (N)-layer do not impose any constraints) or may be explicitly required by som
standard. In pragctice, it seems to be sensible for a real open system‘designer to impose such a constraint on resp
addresses interrjally, even where it is not mandatory in the applicable standards.

6.3 Addregssing Information in OSI protocols

pse in the

At the protocol
connection orien
addressing doe
place, but this
issue.

level, the addressing information_{s) needed during the establishment (and possibly release) ph
ted mode of operation and for all data transfers in the connectionless mode of operation. Actually, sq
exist during the data transfef_phase in the connection oriented mode of operation when multiplg
is limited to referencing of the relevant connection-endpoint-identifiers, and is not seen as a true

NOTE - During the data transfer phasé in ‘the connection oriented mode of operation local references are used to discriminate

connections attag
establishment ph
connection. These
end-points of the

The addressing
mode of operati

hed to an (N)-entityy Such local references, the connection-endpoint-identifiers, are assigned during the
hse. They allow \to-point to the very entity invocation which, at each participating open system, uses the
local referen€es\remain valid as long as the connection remains in operation. They need not to have the same
connection.

information presented in establishment (and possibly release) service primitives in the connectig
bn.and in all primitives in the connectionless mode of operation is carried between open systems as

protocol-control-

mformation (PCTyof protocot data units (PDUS) A Specific flefd—withim the (N)-PCT s used to this—

me sort of
xing takes
laddressing

the various
connection
established
value at the

n oriented
part of the
effect : the

(N)-protocol-addressing-information ((N)-PAl) field. The encoding of this field is part of the specification of the protocol.

" The nature of the addressing information carried within the (N)-PAl falls into two categories, full addresses and/or selectors,
depending upon the place of the corresponding protocol within the hierarchy of OSI protocols.

At layers 1 and 2, and at layer 3 within subnetworks, where the scope of addressing is restricted to a specific environment
within a subnetwork, the notion of a selector is not valid and, as a consequence, the protocol carries the full semantics of the
addressing information.

At the Network layer, complete information must be conveyed in the protocol so as to allow unambiguous identification of the

parties within the OSI Environment. Because of this requirement for unambiguous identification, network-addresses require
registration.
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Above the Network Layer, the scope of addressing is again restricted, as the entities to be addressed lie within the open
system identified at the network level by use of the network-address. It is possible to take advantage of this fact by using
local selectors instead of full addresses and then, if required, make them shorter than full addresses (e.g. to enable potential
saving on protocol overhead).

In summary, the information needed to access an application-entity is the tuple
network-address, T-selector, S-selector, P-selector,

where the network-address is carried by network protocols, and T-, S- and P-selectors are carried respectively by
transport, session and presentation protocols.

Above the Network Layer, the (N)-address is thus equivalent to the pair [(N-1)-address, (N)-selector]. It shoulg be noted that
an (N)-sele¢tor value unambiguously identifies a set of (N)-SAPs which are all in the same (N)-subsystem-ang that an (N-1)
selector vallie cannot be derived from an (N)-selector value.

(N)-selector|values are specified locally by each open system for the transport, session and preséntation proto¢ols in order to
respectively| identify session-, presentation- and application- entities. Because (N)-selectors only need to bé¢ unambiguous
within their [respective (N)-subsystems, there is no need for registration authorities. Their values need howevel to be brought
to the knowledge of potential partners through some convenient mechanism, such as bilateral agreement or tise of external
Directory Hacilities.

The abstraqt syntax of the (N)-selectors is not visible to any other open system\;\hence the choice of representation is an
entirely locdl issue. The values of (N)-selectors, the scope of which is unambiguous within the corresponding open system, are
chosen by fhe local administration of an open system ; the local administratef_rust choose the abstract syntax and encoding
technique tp be used to represent this value. The mechanism for represénting the abstract syntax and encqding technique
associated with an (N)-selector value is not within the scope of ISO 7498-3.

The curreny standards that specify (N)-selectors specify neither ‘an "abstract syntax (e.g. ISO 646 charactens, CCITT T.61
characters) [nor an encoding technique for values in (N)-selectors: The standards simply state that an (N)-seleqdtor value is an
octet string.| For these reasons, it is the actual encoded values‘that must be made available to other open systems. This can be
achieved by recording these actual encoded values in remote Directory Facilities and by ensuring that adminigtrators provide
these actua| encoded values where remote Directory Facilities are not used.

6.4 Reldtionship between Addressing Information, OSl-services and OSl-prgtocols

This topic is illustrated by the use of an(example which shows the relationship between the addressing information in OSI
services (sde 6.2) and the addressing information in OS| protocols (see 6.3) for a presentation-address and the felated tuple.

From a prg¢sentation address, it-is' possible to derive the session-address, transport-address and networK-address. One
possible representation for a_presentation-address is shown in figure 3.

Presentation Session Transport Network
addressing addressing addressing addressing
information information information information

Figure 3 - Possible representation for a presentation-address

This representation describes one possible form of abstract semantics for a presentation-address. The abstract syntax of each
of the constituent parts (e.g. session addressing information) is an issue local to that system ; but each constituent part
identifies a set of (N)-SAPs at the (N)-subsystem/(N+1)-subsystem boundary.

Another possible representation for the presentation-address is one that does not make visible in the addressing space the
boundaries between each (N)-layer. In this case, the (N-1)-address can be derived from the (N)-address using a table lookup
mechanism at each subsystem where this representation is used.

The abstract semantics of a presentation-address are conveyed to the peer open system by means of the P-selector, S-
selector, T-Selector and network-address, which are conveyed, using some encoding technique, in the presentation-PAl,
session-PAl, transport-PAl and network-PAl, respectively.
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It can thus be seen that there is a clear relationship between the "presentation addressing information" and the P-selector, the
"session addressing information” and the S-selector, the "transport addressing information” and the T-selector, and the
"network addressing information" and the network-address. The "(N)-addressing information" and the (N)-selector, which both
have to be defined in an abstact syntax, identify the same set of (N)-SAPs. The abstract syntax may or may not be the same

for both.

6.5 (N)-directory-functions

ISO 7498-3 defines conceptual (N)-directory-functions. This name ((N)-directory-functions) may be misleading

functions are n

developed in or
addresses, (N)-gelectors, etc...

It is important to] note that, being an abstract concept, (N)-directory-functions do not need to be implemented as such.

ISO 7498-3 defnes seven initiator (N)-directory-functions and four recipient (N)-directory-functions:

Among these th

. The Initiato

For this functio

1) the input pTrameters are : CALLED-(N)-ADDRESS and LOCAL information

2) the output

. The Initiato

For this functior,

1) the input parameters are : CALLED-(N-1)-ADDRESS, CALLING-(N)-ADDRESS and LOCAL information ;

2) the output

. The Initiator] PAI Function 1 -“IPF1

For this functi

o] ’
1) the input lrameter is.X . CALLED-(N)-ADDRESS ;

2) the output|is : CALLED-(N)-PAL

. The Initiato

er to allow for the description of how an (N)-subsystem derives the relation between (N)-address

g following are being used in the example of 8.2 :

r| Addressing Function 2 - |AF2

.

s : CALLED-(N-1)-ADDRESS.

1 Addressing Function 3 - IAF3

s : CALLING-(N-1)-ADDRESS.

as these

cepts which were

tes, (N-1)-

r PAl function 2 - IPF2

For this function,

1) the input parameter is : CALLING-(N)-ADDRESS ;

2) the output is : CALLING-(N)-PAI.

. The Recipient Addressing Function 1 - RAF1

For this function,
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1) the input parameters are : CALLED-(N)-PAI, CALLED-(N-1)-ADDRESS, and LOCAL information ;

2) the output is : CALLED-(N)-ADDRESS.

. The Recipient Addressing Function 2 - RAF2

For this function,

1) the input parameters are : CALLING-(N)-PAI and CALLING-(N-1)-ADDRESS ;

2) the output-is—+CALLING-(N).ADDRESS

. The Recjpient Addressing Function 3 - RAF3
For this furction,
1) the input parameters are : CALLED-(N-1)-ADDRESS and LOCAL information;

2) the oufput is : RESPONDING-(N-1)-ADDRESS.

6.6 Layer Specific Aspects
Not all (N)-flirectory-functions apply at a given layer. The general use{of these functions is described in the examples of 8.2.

Neverthelegs, because of the complexity of their internal structure,)naming aspects at the Application Layer and at the
Network Layer need to be further specified.

6.6.1 The Application Layer
6.6.1.1 | Application-Processes and Application-Entities

In a given|end system, application-processes )are the elements which perform the information processing for particular
applications| They are identified by application-process-titles which must be unambiguous throughout the OSIE.

Application [processes in different end systems may need to cooperate in order to perform information prpcessing for a
particular application. For this purpose they include and make use of communication capabilities which are conceptualised as
application%ntities. Application-entities are identified by application-entity-tittes which must be unambiguous [throughout the
OSIE. An 3pplication-process- may make use of communication capabilities through one or more applicationjentities but an
application-gntity can belong'to' only one application-process. Each application-entity is attached to one or more presentation-
service-accgss-points and-hence the application-entity-title is associated with the corresponding presentation Jddress(es).

6.6.1.2 Types ‘and invocations

For an applie ; i e e e ype" it belongs
to. This is done through the use of application-process-type-titles (respectively application-entity-type-titles) which must be
unambiguous throughout the OSIE, and thus must be registered.

On the other hand, it may at times be necessary to make the distinction between the various invocations of a given application-
process (respectively application-entity) running concurrently on the open system. This is done through the use of application-
process-invocation-identifiers (respectively application-entity-invocation-identifiers) which must be unambiguous within the
scope of the application-process (respectively the scope of a pair (application-process-invocation, application-entity)), and
thus do not have to be registered.

6.6.1.3 Associations

For communication purposes, application-entity-invocations have to handle one or more application- associations. When needed
application-associations are identified by application-association-identifiers.
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These identifiers need only to be unambiguous within the scope of the cooperating application-entity-invocations (i.e. the
invocations at the endpoints of the association), and thus do not have to be registered.

6.6.1.4 Application Layer naming structure

In order to simplify the construct of names and to minimize the need for registration authorities, titles and identifiers in the
Application Layer follow a structuring scheme (see figure 4 for an example) :

a) the application-process-title is the basic element for this structuring scheme. It may be constructed using the system-
title as the basis to form its name ;

b) the applithion-entity-title is composed of an application-process-title plus an application-entity-qualifier ;
c) when it is [necessary to identify it, an application-process-invocation is identified by a pair

1) applicgtion-process-title of the process to which it belongs, and

2) applicgtion-process-invocation-identifier which is unambiguous within the scope of the application-process |;
d) when it is|necessary to identify it, an application-entity-invocation is identified by the set

1) appli¢ation-entity-titte of the entity to which it belongs,

2) applinttion-process-invocation-identifier which is unambiguous within the\scope of the application process, and

3) applicption-entity-invocation-identifier which is unambiguous within the scope of both the application-process-
invocatior] and the application-entity.

NOTE - The way|that application-entity-titles and application-process-titles areused with Application Directory Facilities to obtain| addressing
information is des¢ribed later in 7.3.
The following is|an example of a possible naming structureifor a “banking application” :

- a banking |application provides two facilities, namely a file transfer capability (using FTAM) and a transaction processing
capability (usjng TP) ;

- the banking application could be given~the application-process-title "SEOUL-ABC" ;

- the FTAM capability could be given the application-entity-type-title of "FTAM". The TP capability could be|given the
application-eptity-type-titte of "TP™ ;

- the app!icIion-process "SEOUL-ABC" could have two application-entities, one of type "FTAM" and one of type|"TP";

- the applicption-entity-title of type "FTAM" could be assigned the name "SEOUL-ABC.F". The application-entity-title of
type "TP" could be assigned the name "SEOUL-ABC.T";

- the utilisgtion/of the entity "SEOUL-ABC.F" in an association with a remote FTAM-entity "SYDNEY-ABC.F" is an
application-e%mewmmmmmwzf in the

application-entity "SEOUL-ABC.F", while the peer entity-invocation could be identified by the identifier "uB".
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Figure 4 shows another example of application processes/entities titles and invocation identifiers

APPLICATION-PROCESS XYZ

/7 AN
7 \
7 \
/7 AN
y 2 AN
APPLICATION-PROCESS-INVOCATION APPLICATION-PROCESS-INVOCATION
e N \
AP-TITLE ::= XYZ AP-TITLE ::= XYZ
AP-Invocation-Identifier ::=1 AP-Invocation-Identifier ::= 58
AE-INVOCATION AE-INVOCATION AEINVOCATION
AE-TITLE ::= AE-TITLE :=
XYZ.a XYZ.a AE-TITLE ::= -
XYZ.a
AE-I1 =1 AE-II =2
AE-IT :=1
1 @ 6))
)

NOTES

1 These application-entity-invocation-identifiers must be different as they are associated to application-entity-invocations| which belong to
the same agplication-processsinvocation.

2 These application-entity-invocation-identifiers may be identical as they are associated to application-entity-invocations| which belong to
different apglication-process-invocations.

MMMMM“MW—W i i ifi i i ities

6.6.2 The Network Layer

In the Transport Layer, Session Layer and Presentation Layer the PAI at each layer is only required to convey selectors. In the
Network Layer, the PAI must convey the whole network-address.

A network-address is unambiguous throughout the OSIE and identifies a set of NSAPs giving access to a given transport-entity

in the same open system. Network-service users cannot derive routeing information from a network-address, nor can they
influence the choice of route by means of network-addresses.
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In the real world, interconnection among end systems is achieved by using the transmission capabilities of subnetworks. A
Subnetwork Point of Attachment (SNPA) is a point of attachment between a real subnetwork and either a real end system or an
interworking unit or another real subnetwork.

It is a function of the Network Layer to use the network-address for routeing - i.e. to derive an SNPA address from the called-
network-address. This SNPA address will be either the SNPA address of the target end system (identified by the called-
network-address) or the SNPA address of an intermediate system which is the first (or only) hop in the path to the target end
system (the intermediate system then has the task of determining the next applicable SNPA address; this function is repeated
until the target end system is reached).

In general, an open system will require use of the Network Address Directory Facility (NADF) to obtain information about
network-address - SNPA-address mappings. The relationships between network-addresses and SNPA-addresses may be one-
to-one, one-to-many, or many-to-many. The facilities provided by the NADF are likely to be distributed in systems lhroughout
the OSIE. When| an open system requires use of these (remotely located) facilities, it will use OSI communication-methods to
access them.

The network-PAl must convey both the network-address and the SNPA-address. Normally, there willybe one fipld in the
network-PAl for fonveying the network-address and a separate field in the network-PAl for conveying\the SNPA-address.

The network-address in the network-PAl is conveyed transparently between the communicating end systems. The nétwork-PAl
field conveying the SNPA-address may contain different SNPA-addresses as it traverses intermediate systems orn the path
between the two communicating end systems. In fact, at each intermediate system, the Network Layer examines the network-
address to determine the next hop in the path to the target end system and places the SNPA-address of the next intermediate
system in the SNPA-address field in the network-PAl.

Figures 5 and 6|are examples of the use of network-addresses and SNPA-addresses (for a communication initiated by the end
system A, wherg the end system B is the recipient).

o @
Network-address : X Network-address : Y

=E
N

System A System B

Sb

Sa
|
|

;
(———

Called-N-address : Y
Called SNPA-address : Sb

v

Figure 5 - A call between end-systems belonging to the same SNPA-address space
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—
System A Called-N-address : Y System B
Called SNPA-address : Sb
Network-address : X Network-address : Y
S —
Sa S1 s2 Sb
i |
Y - '
A
Callj—N-address Y
Called SNPA -address : S1 v 1
—— N\
Called-N-address : Y
Called SNPA-address : S2
J
( —_— &%
Called-N-address:Y,
Called SNPA-address : Sb
\

Figure 6 - A call between end-systems belonging to different
SNPA-address spaces

NOTE - For the purpose of the examples provided by figures 5 and 6 A and B belong to the same addressing space when [system B has an
SNPA addregs that is directly reachable from the initiator system-Acfor any particular instance of communication. An SNPA-address space may
cover one or| more subnetworks.

7 OSI |lenvironment and names

General aspects of naming and addressing have been detailed so far. For real systems and implementations to Work properly in
the OSIE, james and addresses.of information objects have to be defined and made available to some or all|communicating
entities.

For this pufpose, more~specific standards have been set up to define how to allocate names or addresses (according to a
specific structure or format), or how to store them in a place where they can be accessed when there is a need tp do so.

Registration| authorities are used for allocation of names and addresses, Directory Facilities are used for storaggd of names and
addresses.

7.1 Naming related standards

As described in clause 1 of this Technical Report, ISO 7498-3 defines the concept of names and addresses, and identifies which
objects shall be named in the OSIE.

ISO 7498-3 models (N)-directory-functions (see 6.5 in this Technical Report) and Directory Facilities (see 7.3 in this
Technical Report). The purpose of the Directory Facilities is to provide addressing information, given a name. (N)-directory-
functions conceptually exist at each layer of the reference model to provide local mappings among addressing information.

ISO 7498-3 also defines the concept of Registration Authority. However, it does not define structures for names or addresses,
nor procedures for registration of these names or addresses.
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Other standards have been defined to fulfil these more specific needs. The following gives an overview of the current state-of-

the-art regarding ISO/IEC JTC1 work in this area. Thus the description of Registration Authorities (see 7.1.3) may
to changes as the standards evolve.

7.1.1  The Directory

be subject

ISO/IEC 9594 defines a general purpose directory for access by applications, and an associated Directory Service. This
standard applies when information has to be stored and retrieved remotely in a Directory entry related to an application

process and/or application entity.

It is derived from the directory service originally defined by MHS for its needs. Names of OSI information obje
stored in, and retreived from the Directory by applications, together with a set of attributes describing the objects
the CCITT 1984 version of MHS defined its own directory, while the CCITT 1988 version makes use of the D
defined in ISO/IEC 9594).

ISO/IEC 9594 defines the concept of a hierarchical tree known as a Directory Information Tree ((DIT). The DIT|
together with appropriate registration procedures, can be used to ensure that unambiguous names are allocated to of

A Relative Distirjguished Name (RDN) component is associated with each arc (between two adjacent nodes) in the DI]
component congists of a set of attribute-value-assertions, where each attribute-value-assértion is made up of two
an Attribute Type and an Attribute Value. Syntactically, a Directory name is an ordered,sequence of relative dig
names (RDNs) dnd thus a Directory name is a descriptive name. So an unambiguous name’ (i.e a Directory name) is g

tts can be
(note that
rectory as

structure,
jects.

. An RDN
elements,
tinguished
btained by

traversing a path from the root node to a given node and by concatenating (in ordet)~the RDNs of the arcs on the path through

the DIT.

NOTE - ISO/IEC P594 does not provide the Network Address Directory Facility (sée’ 7.3.2).This facility is partly provided by us
protocols. Using their own mechanisms, they allow end systems and intermediate systems to exchange information regardi
addresses, SNPA-addresses and related information such as quality of service pardmeters and paths availability.

7.1.2 Object Identifiers

P of routing
g network-

ISO/IEC 8824 dpfines the Object Identifier Tree (OIT).~ln"addition, in Annexes B, C and D of ISO/IEC 8824, the arcs from the

root node of the| OIT are introduced. This OIT coneept together with appropriate registration procedures is used as a
producing unambigous names for information objects.

source for

The OIT is a h|erarchical tree structure with) three arcs being specified from the root node. Each node (vertex) ¢f the tree

corresponds toafn administrative authority responsible for allocating subsequent arcs. Each of these administrative
can then deleg
vertex.

Thus an informgtion object is‘uniquely and unambiguously identified by the sequence of numeric values labelling the

authorities

e responsibility to subzauthorities to allocate arcs beneath them. Each information object is allocateld one leaf

arcs in a

path from the rpot to the.vertex allocated to the information object. The resulting object identifier however is @ primitive

name.

7.1.3 Registration Authorities

ISO/IEC 9834-1 specifies the different phases in the assigment of names.

Registration consists of the assignment of an unambiguous name to an instance of a type of information object.

Registration is carried out by a registration agent. A registration authority is an organization acting as a registration agent. A

standard can be a registration agent : this is the case for ISO 8571 in relation to OS| document types which it d
instance.

To allow more flexibility, authority can be delegated by the registration agent responsible for a naming domain to s
registration agents.
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To assure unambiguity, a structured-name-tree approach is taken

ISO/IECTR 10

730:1993(E)

: a name is constructed in a hierarchical fashion. Thus the

name of an information object comprises the name component assigned to it by a registration agent concatenated as a suffix
with the name of the agent itself.

ISO/IEC 9834-1 identifies two name forms for use in registration, attribute based form and object-identifier form. These are
discussed further in 8.3.

7.2 Registration of names

The procedy

registration | process.

For instancp, some internationally recognized organizations (such as ECMA, EWOS) have requested al

Internationa
allocate nan

Nations, ide
allocate na
registration

The subauth
may further

Some name
- O8I titles
system|
applic
applic
applica

- MHS ad

- Network
NOTE - I1SO

appropriate re|

ISO/IEC 882

The subordipate authorities, may define their own rules to structure names in their respective naming domain,

comply with

As a result

different names (symonyms) registered for instance in France and in the UK

obviously diff

q‘ion-process-titles,

Code Designator (under ISO 6523), as a first step to be recognised as registration ‘authoritig
es for their needs (identification of documents, members, etc).

ptified by a Data Country Code (under ISO 3166), may identify a national orgapization as registrati

prities named under the ICD and DCC nodes may allocate names to various” objects. In addition, thesg
divide their namespace and delegate naming authority over subspacés 10 subauthorities.

types for which registration authorities allocate names are

-titles,

ion-process-type-titles,
ion-entity-type-titles, etc

dresses (ISO 10021) ;

-addresses (ISO 8348/Add 2).

348/Add.2 defines the concept _of-a-hierarchical tree for Network addresses. The Network address naming tree,
pistration procedures, is used to ensure that unambiguous names are allocated (see 8.3.5).

4, ISO/IEC 9594 and ISO/IEC 9834-1 provide mechanisms to assure unambiguity and global significg
these International Standards.

of the distributed nature of the naming process, an information object may have two (or mo

: not only the values of the
erént,"but even the number of these sub-nodes, corresponding each to an element of the name, will

differ.

7.3

Directory Facilities

of the

ocation of an
s, in order to

bn authority, to
rEes for the needs of organizations. ANSI in the USA, BSI in the UK, AFNQR(in France are examples of such
uthorities, for the allocation of organization names.

subauthorities

logether with the

nce of names.
provided they

e) structurally
sub-nodes are
n general also

Directory Facilities are required to relate names to real locations and real open systems. Directory facilities and related
information may be stored locally or remotely, non replicated, partially replicated, or fully replicated.

If Directory Facilities are to be remotely accessed, they have to be accessed through OSI services and protocols.
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Two main facilities are defined

a) the ATDF (Application Title Directory Facility) handles application-process-titles and/or application-entity-titles, and
returns relevant addressing information ;

b) the NADF (Network Address Directory facility) handles network-addresses, and returns relevant routeing information.

7.3.1 The ATDF

The ATDF (the functionalities of which are illustrated in figure 7) consists of two components in order to return the relevant
information asspciated with the input - i.e. the name - it receives

- a “name Jesolver” that is able to translate a generic name or an incomplete descriptive name into) the| associated
primitive (ndn-generic) names or complete descriptive names ;

- a ‘“directqry” that returns the addressing information which is associated with a primitive, name or & complete
descriptive rpame.

The input to the “name resolver” component of the ATDF is an application-process-title” or ‘an application-entity-title. The
application-prodess-title or the application-entity-title may be generic ones (e. g. they may)be AP- or AE-type-tities).

If the input is

a) a genelic application-process-title, the “name resolver" component of¢the ATDF returns a list of assofiated non-
generic application-process-titles. These non-generic application-process-titles can then be input to the “name resolver”
component df the ATDF (see b-) ;

b) a non-generic application-process-title, the “name resolver’ component of the ATDF returns a list of japplication-
entity-titles identifying the application-entities belonging to the .considered application-process ;

c) a generlc application-entity-title, the “name resolver” ‘component of the ATDF returns a list of associated hon-generic
application |entity-titles.

Any non-generjc application-entity-title (which may itself be an output from the “name resolver” component of |the ATDF)
may be used js input to the “directory” component(of the ATDF. The “directory” component of the ATDF is used t¢ obtain the
relevant addregsing information which is needed to locate the peer entity. This information is defined by a tuple of the form :

(P-Selector;
S-Selector,
T-Selector,
Network-address) (or list of network-addresses)

NOTE - As an Njaddress refets“to" a set of NSAPs it is not easy to understand why a list may be returned. A reason for that (and [this is the
only reason idenfified so far) is'that there may exist several synonymous network-addresses that refer to the same set of NSAPs

The following pfovides/an example of the use of the ATDF.

An application of titte ALPHA within the end system of title '627' requires, as part of its operation, that some computation be
made. It happens that this computation requires the use of some high performing parallel processor beyond the capabilities of
the processors available within 627.

ALPHA will then want to submit its piece of work to some other end system in which such a processing capability exists,
using, for instance, JTM. To this effect, ALPHA must know the title of the application-entity part of that application-process.
This can be a specifically identified application, or ALPHA may have no preferred partner and would accept access to any one
of a number of such applications. In the former case, ALPHA would contain a primitive name for the title of the remote
partner, say "PARPROCB84". In the latter case, ALPHA would be provided with a generic application-entity-title for the group
of partners, say "PARPROC". This is the case assumed for the continuation of this example.
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The second step is to supply ALPHA with the presentation-address of the selected application-entity. Both functions are
achieved by actioning the ATDF upon request of ALPHA.

Because the requirement of ALPHA is to communicate using OSI protocols with only one partner, the first step required is to
provide it with the information allowing it to choose among the several members of the PARPROC group on the basis of some
criteria private to ALPHA.

In this example, the ATDF is assumed to be distributed with a part included within system 627. Then communications between
ALPHA and the local part of the ATDF uses private means. When the information about PARPROC resides within that part of the
ATDF which is within system 627, no external visibility of the procedure is required, hence no standardized protocols are
used.

When the lpca g-directory protocols
with the rerainder of the dlstnbuted ATDF, obtams the mformanon on PARPROC, and conveys it to ALPHA thrgugh the private
local mechgnism. Depending upon implementation choices, the local ATDF may decide to take advantage pfthe jnformation thus
gained aboyt PARPROC to store it in case future requirements for the same partner would arise in system 627.

Figure 7 illystrates the various possible inputs and entry points to the ATDF.

7.3.2 The| NADF

A calling-ngtwork-address and a called-network-address are passed (as parametérs~of a network-service grimitive) by an
initiating transport entity to the related initiating network entity. The called-network-address (which is part pf the address
tuple provided by the ATDF) implicitly identifies the transport entity to be reached'on the remote end system. [There is thus a
need to acdess this remote end system. The role of the NADF is to provide the-information necessary to achieve|that.

The NADF |requires as input the calling- and the called-network-addresses and returns, using appropriate grocedures, the
calling- anfl the called-data-link-address, the called-network-PAI{ the called-subnetwork-address-information, the calling-
network-PA] and the calling-subnetwork-PAl.

The NADF |s different from the ATDF in that the information provided by the NADF is dependant on the relativerl location of the
real open systems which intend to communicate whereas<the information provided by the ATDF is independant from this
location. THus when an application-entity-title is input  to.an ATDF, the same addressing information is alwayp the result (at
least for ag long as this information is not updated..if*the ATDF). However, when the initiating end system |nputs network-
addresses 1o the NADF, the information that is retufred includes routeing information in the form of the first (or only) hop in
the path to[the target end-system. As described-earlier (6.6.2) the SNPA-address of the first hop may be the SNPA-address of
the target end system if this system is directly reachable or it will be the SNPA-address of an intermediate [system if the
target end pystem is not directly reachable:;Thus different results may be obtained from the NADF depending|on the relative
locations of|the two end systems.

The intermgdiate system(s) (if any)\in ‘the path to the target end system will use the NADF in order to determinje the next hop
SNPA-addr¢ss and the other @ddressing information required. The result will be different from the result optained by the
initiating end system.
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Figure 7 - The ATDF functionalities
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8 Examples
8.1 Entities and addresses

It is important to note that, although the internal addressing structure of a real open system is a local matter, its visibility
from the outside (i.e. the tuple [Network-address, T-selector, S-selector, P-selector] provided through the means of a
Directory Facility or through other means) has to be consistent, so that it allows for the establishment of a connection with the
desired application-entity.

The two following examples (figures 8a and 8b) are aimed at clarifying this requirement :

(N)-SAPs v w X y z

(N)-entity

(N-1)-SAPs

Flgure 8a - Relations between selectors associated to (N)-SAPs and (N-1)-SAPs

A,B, .... G are (N-1)-addresses
V,W, ... z arp (N)-selectors

The following| are possible valid (N)-addresses :
Av, Aw, Ax, Bv, Bw, Bx, Ey, Ez, Gy, Gz
The following| are possible~invalid (N)-addresses :

Ay, Bz, Fw, Gx

NOTE - The format of (N)-addresses used in this example may appear to imply a hierarchical structuring of an (N)-address from an (N-1)-
address and an (N)-selector. This format is only used for simplification. (N)-addresses are purely conceptual and their actual representation
in a real open system is a local matter.
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N)-SAP < > — < >
(N)-5APe ! " x " ‘r’J
\v-wa [
t= (v w,X,Y,Z}
IN\ entity
[NJ-entity /<
A B C D E JL F GJ
H = {D,E} | = {F,G}

In figure 8b, lu,
Hu is an invalid

The example il
connection-mod

Figure 8b - Relations between selectors associated to sets of
(N)-SAPs and (N-1)-SAPs

address because if (N-1)-SAP D is used for a_specific communication, there is no available (N)-SAP.

ustrated in figure 9 hereafter shows layefs' 2 to 5 of a system "S" where the Session Layer in
session-entities respectively called Entity A and Entity B (possible reasons for such an internal

discussed in 5.2.5). However, from any other open system (and thus from the OSIE) the distinction between A and
have to be made as they both provide the same Service. A and B are thus accessed as a whole through the use

transport-addre

If, for any reasq
session entity (
distinction betwse
address" which

Therefore for g
and the only t
established "S"
instance of co
(T4) for use in
back to the ver

NOTES

1
of course to any

s T1, and the external view of the subsystem is a very simple one.

n, a remote system needs,“in a subsequent instance of transport communication, to go back to the
.e the session entity which had been using the previous transport connection), it has to be able tg
ben the various TSAPs\giving access to A and B. This is possible through the use of the "respondin
had been provided by-S.

It, Ht are possible valid addresses because for any.choice of (N-1)-SAP, there is always an (N)-SAF available.

cludes two
design are
B does not
of a single

very same
make the
h-transport-

pneral communication purposes, remote open systems will not make the distinction between entiti
ansport-address known to them for the connection-mode session-entity will be T1. When a ¢

murication (e.g. T4). The initiating subsystem may then, if it feels it necessary, keep this transp
subsequent communlcatlon Usmg T4 instead of T1 would then mean that the remote end system wjs

A and B

ohnection is
will return; as a responding-transport-address, the address of the specific TSAP which was U:Ed for this

brt-address
shes to go

IIUII

(N)-address at the discretion of the local administration of system "S*".

For the purpose of simplicity, only transport-address T1 has been decomposed into several TSAP addresses. This decomposition may apply

2 Although the previous example is architecturally valid, the transport service (as currently defined) does not allow the responding-
transport-address to be different from the called-transport-address so that the scenario described in this example is not currently possible.
This restriction may be removed in a future version of the transport service in order to fully utilise the flexibility provided by the responding-

address mechanis
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SESSION SESSION SESSION

CO CL

TSAP

addre§s T2
Transport Trans‘port
address T address T
TRANSPORT TRANSPORT

CcoO CL

Network address N1 Network address

....... oo | o

g —
NETWORK
NETWORK CL
Cco
] Data link address D1
----- o\ BD--@-|----|.
Ata link4 address D2
e —

DATA LINK DATé ]EINA

CoO

Figure 9 - Example of an addressing structure for layers 2 to 5
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8.2 Appl

ication-association establishment

8.2.1 Obtaining names
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Let us suppose that an application-entity named NAMEA would like to initiate an association with ancther remote application-
entity. Of course, NAMEA must know the name of the remote entity to talk to, an application-entity-title, say NAMEB.

The initiating application-entity sends NAMEB to the ATDF ; the ATDF facility will return a tuple to locate NAMEB, for instance

aofNAMEB = pp

where

ss tt XYZ,

aofNAMEB is unambiguous within the OSIE and locates NAMEB ;
pp, ss, tt are ngmes local to the remote system ;
pp is a Presentftion selector ;

ss is a Session

selector ;

tt is a Transport selector and ;

XYZ is unambig

The selectors afe used in the layers from 6 to 4 and conveyed to the corresponding peer entities, within the PAL.

At layer 3, the

an SNPA-addre

XYZ address.

NOTE - In the
Facilities may be

nade in a single inquiry.

8.2.2 Layered mechanisms in the calling system

Figure 10 shows the main effects of the initiator (N)-directory-functions (see 6.5) in the calling open
ing-presentation-addresses are passed toithe presentation entity as parameters of a presentat

called- and ca
primitive.

8.2.3 Layered mechanisms in the called system

Figure 11 shows the main effects of the recipient (N)-directory-functions (see 6.5) in the called open system

network PDU dent by the initiating ‘system and conveying the called- and calling-network-addresses reaches the recipient

system.

responding-addre

2 The structure

ses is_a matter purely internal to each specific implementation.

ious within the OSIE and is the network-address of the real system where NAMEB,is located.

network entity receives the XYZ name. The network-entity then calls thesNADF facility ; these func
ks which refers to the next hop on the path to be followed to reach_the transport-entity correspon

case where a real open system provides both the ATDF and thé,NADF, the retrieval of information from bg

work _L'ayer boundary, only selectors are exchanged between subsystems, and the actual structure of called-,

system

ions return
ding to the

th Directory

when the
on service

when the

calling- and

because it

makes visible the relationship between (N)-selectors and (N)-addresses. Other internal structures may be used for existing implementations.
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