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Foreword

ISO/IEC 9548-1:1996(E)

ISO (the International Organization for Standardization) and IEC (the Inter-
national 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.

TOMN 3 Ty

iSO and IEC technical-commiiteescoliaborate-in fieldsof mutuai-interest. Other

international organizations, governmental and non-governmental,(in
ISO and IEC, also take part in the work.

liaison with

In the field of information technology, ISO and IEC have established a joint

e £t Tans. 43 1 CQ¢nmdnnds o
technical committee, ISO/IEC ITC 1. Draft InternationialStandards ad

joint technical committee are circulated to nationahbodies for voting]
as an International Standard requires approval by “at least 75 % of
bodies casting a vote.

International Standard ISO/IEC 9548-1-was prepared by Joint Tec
mittee ISOMIEC JTC 1, Information ‘technology, Subcommittee S
Systems interconnection, data management and open distributed p
collaboration with ITU-T. The\identical text is published as ITU-T
dation X.235.

ISO/IEC 9548 consists of the following parts, under the general title]
technology — Open Systems Interconnection — Connectionless Sessiq

Part 1:@Protocol specification

Part 2: Protocol Implementation Conformance Statement (PICS]

Annex A forms an integral part of this part of ISO/IEC 9548.
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Introduction

The connectionless session protocol specification is one of a set of Recommendations | International Standards produced
to facilitate the interconnection of computer systems. The set of standards covers the services and protocols required to
achieve such interconnection.

The connectionless session protocol specification is positioned with respect to other related standards by the layers
defined in 498-1). In
particular, fit is a protocol of the Session Layer. It is most closely related to the Sessmn Seryice | Definition
(see ITU-T Rec. X.215 | ISO/IEC 8326) and the Transport Service Definition (see ITU-T Rec. X.214 VISO/JEC 8072).
The interrelationship of these standards is depicted in Figure.

The structuge of this Recommendation | International Standard is similar to the structure of the,connection mgde Session
Protocol Specification (see ITU-T Rec. X.225 | ISO/IEC 8327-1) in order to facilitate cros§teference betwden the two
standards.

Session Service Definition

T

Connectionless Session

Protocol Specification l T0721260-94/d01

Transport Service Definition

Figure Intro.1 — Relationship between the connectionless session
protocol and adjacent services

iv
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY - OPEN SYSTEMS INTERCONNECTION -
CONNECTIONLESS SESSION PROTOCOL: PROTOCOL SPECIFICATION

SECTION 1 — GENERAL

1 Scope
This Recornmendation | International Standard specifies:

a) procedures for the connectionless transmission of data and protocol ‘centrol information from
entity to a peer session entity;

¢) procedures for the correct interpretation of session protocol control information; and

International Standard.

The procedures are defined in terms of:

service primitives; and
primitives.

This Recommendation | International Standard specifies a connectionless session protocol. A connect
session prgtocol is specified in ITU-T Rec. X.225 | ISO/IEC 8327-1.

2 Normative references

The following*Recommendations and International Standards contain provisions which, through reference

¢) the interactions among peer session egtities through the exchange of session protocol data units;

one session

b)) the encoding of the session protocol data units used for the transmission of data and control infprmation;

d) the functional requirements for implementations. claiming conformance to this Recomipendation |

f) the interactions between a session entity and a session service user through the exchangg of session

g) the interactions between.a’session entity and a transport provider through the exchange of trangport service

on-oriented

in this text,

constitute provisions of this Recommendation | International Standard. At the time of publication, the editio

ns indicated

were valid. All Recommendations and Standards are subject to revision, and parties to agreements based on this

Recommendation | International Standard are encouraged to investigate the possibility of applying the
edition of the Recommendations and Standards listed below. Members of ISO and IEC maintain registers
valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list
valid ITU-T Recommendations.

2.1 Identical Recommendations | International Standards

most recent
of currently
of currently

-~ ITU-T Recommendation X.200 (1994) | ISO/IEC 7498-1:1994, Information technology — Open Systems

Interconnection — Basic Reference Model: The Basic Model.

— ITU-T Recommendation X.214 (1993) | ISO/IEC 8072:1994, Information technology — Open Systems

Interconnection — Transport service definition.

ITU-T Rec. X.235 (1995 E) 1
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—  ITU-T Recommendation X.215 (1994) | ISO/IEC 8326:...1%, Information technology — Open Systems

Interconnection — Session service definition.

-  ITU-T Recommendation X.225 (1994) | ISO/IEC 8327-1:...1), Information technology — Open Systems

Interconnection — Connection-oriented Session Protocol: Protocol specification.

3 Definitions

31 Reference model definitions

ISO/IEC 7498-1:
a) Transport Layer;

y——Session Layer;
session service access point;

session service access point address;

b

c

d

€) session entity;
f] protocol;

g

service.

3.2 Additional definitions

For the purposes of this Recommendation | International Standard, the following definitions apply:

3.21 ing session address: Identifies the session service user that acts as the source of data during
instance of|session connectionless mode transmission.

3.2.2 led session address: Identifies the session service user that acts as the sink of data during
instance of|session connectionless mode transmission. :

A particular

h particular

4 bbreviations
4.1 ata Units
For the purposes of this Recommendation | International Standard, the following abbreviations apply:
DU Session Protocol Data Unit
U Service-Data Unit
SDU Transport Service Data Unit
4.2 Session protocol data units
UD SPDU"  Unit Data SPDU
4.3 SPDUfields
SI SPDU Identifier
LI Length Indicator
PI Parameter Indicator
PV Parameter Value

1) To be published.

2 ITU-T Rec. X.235 (1995 E)
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4.4 Parameters
—  calling session selector;

—  called session selector.

ISO/IEC 9548-1:1996(E)

4.5 Miscellaneous

SPM Session Protocol Machine

SS Session Service

SS-user Session Service User

SSAP Session Service Access Point

TSAP Transport Service Access Point
S verview of the connectionless session protocol
5.1 Service provided by the session layer

The servicg provided by the protocol described in this Recommendation | International Standard is a cornectionless
session seryice. The connectionless session service is described in ITU-T Rec. X.215 VISOMEC 8326. The session
service primitives provided are summarized in Table 1.

Table 1 — Connectionless session service primitives

Primitive

Parameters

S-UNIT-DATA request

Calling session address
Called sessionraddress
Quality of‘Service
SS-UsercData

S-UNIT-DATA indication

‘ Calling session address

Called session address
SS-User-Data

5.2 Service assumed from the transport layer

The sessior] protocol described in'this Recommendation | International Standard can operate only over the connectionless

transport s
summarized in Table 2 are.used.

Table 2 -~ Connectionless transport service primitives

ice defined in ITU-T Rec. X.214 | ISO/IEC 8072. When operating over that service, the servicg primitives

Primitive

Parameters
¥ 5

T-UNIT-DATA request

Source address
Destination address
Quality of Service
TS-User-Data

T-UNIT-DATA indication

Source address
Destination address
TS-User-Data

tables.

NOTE — Only those parameters pertinent to this session protocol are included in the above

ITU-T Rec. X.235 (1995 E) 3
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53 Functions of the session layer

The functions of the session layer are:
a) to map session addresses onto transport addresses;
b) to select transport Quality of Service parameters needed;
¢) to transfer session selectors; and

d) to transfer an SSDU.

54 Model of the session layer

A session grotocol entity is comprised of one or more session protocol machines (SPMs). A SPM may be onnection
oriented or ponnectionless. The connectionless session protocol machine communicates with the SS-user through one or
more SSAPs by means of the connectionless session service primitives (defined in ITU-T Rec. X.215 VISO/[EC 8326).
These sessipn service primitives cause or result from the exchange of SPDUs between peer session’ entities pngaged in
connectionless mode transmission. These protocol exchanges are effected by making use of thecservices of the transport
layer, as defined in the transport service definition.

The model [of session connectionless mode transmission is presented in 6.2 of the session service definitign covering
connectionlpss mode transmission. The model of the session layer is illustrated in Figure 1.

(SSAP) (SSAP)
Session Protocol Session Protocol
Machine Machine
(TSAP) (TSAP)
T072127¢-34/d02

Figure 1 — Model of the connectionless session layer

SECTIO!

6 Protocol mechanisms

The protocol mechanisms described below are those used for the connectionless session protocol.

6.1 Session protocol data unit (SPDU) transfer

6.1.1 Purpose

To convey session protocol data units in user data fields of transport service primitives.

4 ITU-T Rec. X.235 (1995 E)
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6.1.2 Transport service primitives

The procedure uses the following transport service primitives:

T-UNIT-DATA request
T-UNIT-DATA indication

6.1.3 SPDUs used

The SPDUs defined for the connectionless protocol are listed below:

SPDU Name  Abbreviation

UNITDATA UD

6.2 Wﬁ
6.2.1 rpose

To transfey

6.2.2 §

|

6.2.3 3

1
6.2.4 s
The called

the source

If the leng
request is
the servicq

A UD SP}
user in the

A T-UNI1
Quality of]

6.2.5

[ransport service primitives

[-UNIT-DATA request
[-UNIT-DATA indication

bPDUs and fields used

UD SPDU

version number
calling session selector
called session selector
user data

bending a UD SPDU

and calling session address parameters Of the S-UNIT-DATA request service primitive are used
address, calling session selector, destination address, and called session selector.

th of the SPDU exceeds the maximum TSDU size supported by the transport service, then the S-U

requested.

S-UNITDATA request. It also contains a protocol version number provided by the SPM.

[-DATA request service primitive is issued with the source and destination addresses determine
Service.fequested and a TS-user-data parameter containing the UD SPDU.

Receiving a UD SPDU

one SSDU from one SS-user to another SS-user without session connection establishment or release.

0 determine

INIT-DATA

Hiscarded and a local report‘may be made to the SS-user indicating the inability of the session laygr to provide

DU is constructed with'a calling session selector, a called session selector, and user data supplied by the SS-

H above, the

The UD S

PDU arrives in the TS-user-data field of a T-UNIT-DATA indication.

A valid incoming UD SPDU results in an S-UNIT-DATA indication, provided that the version number parameter in the
incoming UD SPDU indicates at least one protocol version which is supported by the receiving SPM. Parameters
corresponding to the highest common protocol version are supplied in the S-UNIT-DATA indication.

The source address from the T-UNIT-DATA indication and the calling session selector from the UD SPDU will be used
to determine the calling session address parameter for the S-UNIT-DATA indication. The destination address from the
T-UNIT-DATA indication and the called session selector from the UD SPDU will be used to determine the called
session address parameter for the S-UNIT-DATA indication.

The user information field of the UD SPDU will be mapped to the user data parameter of the S-UNIT-DATA indication.

If the data cannot be immediately delivered to a SS-user due to non-existent recipient, recipient not ready to receive, or
too large data field size, that unit data is discarded without any notification.

ITU-T Rec. X.235 (1995 E) 5
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7 Encoding of the unit data (UD) SPDU

7.1 TSDU structure
Each UD SPDU is contained within a single TSDU and consists of octets that are numbered sequentially starting from 1.
Each octet within an SPDU consists of eight bits numbered 8 to 1 where 1 is the low ordered bit.

The sequence of octets within an SPDU and the sequence of data within an octet are defined for each SPDU in 7.3, with
the additional convention that where the text refers to bits within a two octet field and the bits are numbered 16 to 1,
then 1 is the low order bit and the octet containing bits 16 to 9 precedes the octet containing bits 8 to 1 in the SPDU.

Within eachh TSDU:
a) the ordering of the octets is maintained to the same order as in the SPDU;

b} the ordering of bits within each TSDU is maintained in the same order as in the SPDU (i.e. th¢ low order
bit is mapped onto the low order bit and the high order bit is mapped onto the high order bit).

NPTES

—

The TSDU structure is illustrated in Figure 2. The integrity of this structure'is maintained over a transport service.
This Recomipendation | International Standard does not define the way in which the TSDU,is transmitted.

2 When the structure of an SPDU is illustrated in this Recommendation | International Standard, the following
convention i$ used:

a) octets are shown with the lowest numbered octet to _the left, higher numbered octets being shown flirther to the
right;

b)  within an octet, bits are shown with bit 8 tothe left and bit 1 to the right.

TSDU SPDU ]

SPDU| * Octet 1 [ Octet 2 [ Octet 3 ]

Octet 8|7[6|5|4[3|2|1
T0721280-94/d03

Figure 2 — Illustration of definition of TSDU structure

7.2 SPDU structure

This subclause specifies the general structure of SPDUs in terms of their constituent fields. This structure is illustrated in
Figure 3.

Codings and structural requirements specific to particular SPDUs are specified in 7.3.

Examples of valid SPDU structure are illustrated in Figure 4.

6 ITU-T Rec. X.235 (1995 E)
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SPDUsI Si I K} IParameter field[ User information field—l

Plunts | PI | U |Parameterfield| T0721290-94/004

Figure 3 — Illustration of structure of SPDUs and PI units

s L P L P P L P
i | | | \ ] | \
1 |
T0721300-94/d05

Figure 4 — Examples of SPDU structure

7.2.1 $PDUs

SPDUs shall contain, in the following order:

oo

) the SI field that identifies the type of SPDU;
B) the LI field that indicates the length of the dssociated parameter field defined in c);
¢) the parameter field which, if present, €onsists of the PI units (see 7.2.2) defined for the SPDU;

d) the user information field, if defined for the SPDU and if present.

7.2.2 PI units
PI Units shall contain, in the following order:
3) the PI field that identifies the parameter;

b) the LLfield that indicates the length of the associated parameter field defined in 7.2.3;

¢).\(the parameter field which, if present, consists of the parameter value.

7.2.3 Length indicator field

The value of the LI field is expressed as a binary number representing the length, in octets, of the associated field
(see Note). A value of zero indicates that the associated parameter field is absent.

LI fields indicating lengths within the range 0-254 shall comprise one octet.

LI fields indicating lengths within the range 255-65 555 shall comprise three octets. The first octet shall be coded 1111
1111 and the second and third octets shall contain the length of the associated parameter field with the high order bits in
the first of these two octets.

NOTE - The LI field does not include either itself or any subsequent user information.

ITU-T Rec. X.235 (1995 E) 7
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7.24 Parameter fields
PI units defined as mandatory in Table 3 shall contain a parameter field of one or more octets.

Any PI units defined as non-mandatory in Table 3 may be omitted if it is not required for conveying information (i.e. a
parameter value). If a.PI unit contains on LI field with the value zero, the associated parameter field is absent (see Note)
and the value of the parameter field shall be considered as its default value.

NOTE - It is recommended that if a non-mandatory parameter is absent, the associated PI and LI fields should not be

PV, s 2an tlaa CDINTT
included in the SPDU.

PI units within the same nesting level shall be ordered in increasing value of their PI codes.
PI units containing a PI code that is not specified in 7.3 shall be ignored.

PI codes are expressed as decimal numbers in Table 3 and shall be encoded as binary numbers.

7.2.5 User information fields

An SSDU shall be contained in the User Information Field of a single SPDU. The order of the octets and the arder of the
bits in the SSDU shall be maintained in the SPDU.

7.3 SPDU identifiers and associated parameter fields
7.3.1 Upit data (UD} SPDU
7.3.1.1 The SI field shall contain the value 64.

7.3.1.2 The parameter fields shall be as specified in Table 3.

72172

' T .
7.3.1.3 Inl the Version Number PV field, bit 1 shall have ¢h

1i€iG, ©Oit 1 Snadir Nave 4
Recommendiation | International Standard is implemented. All othér bits are reserved. If this PI unit or PV field is absent,
the default ghall be protocol version 1.

7.3.1.4 The Calling Session Selector, if present, shall ‘be derived from the Calling Session Address supplied by the
calling SS-yser.

7.3.1.5 The Called Session Selector, if present, shall be derived from the Called Session Address supplied by the
calling SS-yser.

7.3.1.6 The User Information Field shall'contain user data supplied by the SS-user. The length of this field s restricted
to the maxifnum TSDU size (specified inTTU-T Rec. X.214 | ISO/IEC 8072) minus the size of the UD header|

Table 3 - Parameters of the UNIT DATA SPDU

Pl m/nm Code Length Reference afd PV
Version Nymber nm 22 1 octet 7.3.1.3
Calling session selector nm 51 16 octets maximum 7314
Called session selector nm 52 16 octets maximum 7.3.1.5
User Information Field 7.3.1.6 7.3.1.6
m Mandatory (7.2.4)
nm Not mandatory (7.2.4)

8 Conformance

The implementations claiming conformance shall meet the elements of procedure described in clause 6.

8 ITU-T Rec. X.235 (1995 E)
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State table

ISO/IEC 9548-1:1996(E)

(This annex forms an integral part of this Recommendation | International Standard)

This annex describes the connectionless session protocol in terms of a state table.

Table A.1 specifies the incoming event list.

Table A.2 specifies the outgoing event list.

Table A.3 ppecifies the state table.
There are no predicates.

There are no actions.

Table A.1 - Incoming Event List

Abbreviated name Category Natie and description
S-UNIT-DATAreq SS-user S-UNIT-DATA request primitive
UuD SPDU Session Unit Data SPDU

Table A2 - Outgoing Event List

Abbreviated name

Category

Name and description

S-UNIT-DATAind
UuD

SS-provider

SPDU

S-UNIT-DATA indication primitive
Session Unit Data; sent as TS-user-data on
a T-UNIT-DATA request primitive

Table A.3 - Unit Data Transfer State Table

State Idle

Event
S-UNIT-DATAreq UD
Idle

ubD

S-UNIT-DATAind
Idle

ITU-T Rec. X.235 (1995 E)
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Optics and optical instruments — Test lenses for
calibration of focimeters

1 Scope

This Internaftional Standard specifies requirements for

test lenses

NOTE 1 It
used with pg
the same sta
vertex powe
powers, as d
bration of dig

or the calibration of focimeters.

5 accepted that other test lenses can also be
wers within the given range, manufactured to
ndard of accuracy and form, but different back
s. However, only lenses with integer nominal
escribed in Annex A, can be used for the cali-
tally-rounding focimeters.

2 Normative reference

The followi
through refq

ng standard contains provisions) which,
rence in this text, constitute-provisions of

this Internafional Standard. At the time-of publication,

the edition
ject to revis
this Internaf
gate the po
of the stang
ISO maintai
Standards.

ndicated was valid. All standards are sub-
ion, and parties to agreements based on
ional Standard are-encouraged to investi-
sibility of applyingthe most recent edition
ard indicated below. Members of IEC and
n registers~of currently valid International

1ISO 7944:1
Reference

84, \Optics and optical instruments —
avelengths.

3.2 prismatic test lenses: Lenses us¢d for the cali-

bration of the prismatio, deviation mea
focimeters, in whichthe prismatic powe
is expressed in céntimetres deviation j
tance {cm/m).

NOTE 2 The special name for the unit
prismatic power is the ‘prism dioptre’ for w
‘A" is Used.

3.3 cylindrical test lenses: Lenses
faces which are used to calibrate the a¥
axis indicator with respect to the adjJ
tation of the rail.

NOTE 3 These lenses are usually speciall
marked.

3.4 reference wavelength: Wavelen
in ISO 7944.

NOTES
4 For the purposes of this International St

surements by
r of each lens
ber metre dis-

for expressing
nich the symbol

vith cylindrical
is marker and
stment orien-

designed and

jths specified

bndard, the ref-

erence wavelengths are either the gree mercury line

(Ae = 546,07 nm) or the yellow helium line (A4

5 The reference wavelength for which the
calibrated should be stated.

= 587,56 nm).
test lenses are

3 Definitions

4 Design requirements and

For the purposes of this International Standard, the
following definitions apply.

3.1 spherical test lenses: Lenses used for the cali-
bration of the dioptric power measurements by foci-
meters, in which the power of each lens is expressed
as its back vertex power in dioptres {D).

recommendations for test lenses

4.1 General
Test lenses shall be made of homogeneous
white crown glass with a refractive index

ng=1,523+0,002, or ne=1,525%0,002 selected
to be free of bubbles and striae in an area of 4 mm
radius surrounding the centre of the free aperture.
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