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PREFACE 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee 
IT/l on Information Systems-Interconnection. It is identical with and has been reproduced from 
ISO/IEC 10028: 1993, Information technology -Telecommunications and information exchange 
between systems-Definition of the relaying functions of a Network layer intermediate system. 

This Standard is issued as a Joint Standard under the terms of the Active Cooperation Agreement 
between Standards Australia and Standards New Zealand. 

The objective of this Standard is to provide OS1 network layer designers with an abstract operation 
of the relaying functions of a network entity in an intermediate system as needed to support the OS1 
connection-mode network service. 

This Standard is one of a series of Open Systems Interconnection (OSI) Standards which are 
currently under development. Since OS1 Standards are developmental, there may be some minor 
difficulties encountered in their implementation. For this reason, Standards Australia will be 
providing, through the OS1 Help Desk, a service to coordinate and disseminate information 
concerning difficulties which are identified in using this Standard. 

Users of this Standard are advised by Standards Australia and Standards New Zealand, under 
arrangements made with I S 0  and IEC, as weil as certain other Standards organizations, that the 
number of this Standard is not reproduced on each page; its identity is shown only on the cover and 
title pages. 
For the purpose of this Standard, the source text should be modified as follows: 

(a) 

(b) 

(c) 

Terminology The words ‘this Australian/New Zealand Standard’ should replace the words 
‘this International Standard’ wherever they appear. 

Decimal marker Substitute a full point for a comma where it appears as a decimal marker. 

References The references to international Standards should be replaced by references, where 
appropriate, to the following Australian or Joint AustraliadNew Zealand Standards: 

Reference to International Standard 
or other publication 

I S 0  
7498 

8648 

ISO/IEC 
8348 

ISO/TR 
8509 

Australian or Joint 
AustralianlNew Zealand Standard 

AS 
Information processing systems- 2777 
Open Systems Interconnection-Basic 
Reference Model 
Information processing systems- 3622 
Open Systems Interconnection- 
Internal organization of the Network 
layer 

I n f o r m a t i o n  t e c h n o l o g y  -Open 2994 
Systems Interconnection-Network 
service definition 

Information processing systems- 3620 
Open Systems Interconnection- 
Service conventions 

Information processing systems- 
Open Systems Interconnection-Basic 
reference model 

Information processing systems - 
Open Systems Interconnection- 
Internal organization of the network 
layer 

Information processing systems-Data 
communications-Network service 
definit ion 

Information processing systems - 
Open Systems Interconnection- 
Service conventions 
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Information technology-Telecommunications 
and information exchange between 
systems-Definition of the relaying functions 
of a network layer intermediate system 

I Scope 

This International Standard defines the abstrict operiilion of the rehying funciions of a Network entity in an intermediate system. as needed 
to support the OS1 connection-mode Neiwork service. 

As the pnncipal means for expressing the definition. the concept 01' the Network Intern;il Layer Service is used. This is siniilar to an os1 
layer service. but adapted to expressing the invariant5 01' the iiiforniarioii tlow within aiid throughout the layer, rather than just [he external 
functionality of the layer provided between t w o  sxvicr iiccc.55 p o i n ~ \  

The definition includes the invocation of Network routiiig turictioiih ;I\ ;i iiece\s;iry eleriieiit of the Network relaying functions. but i t  does not 
spc i fy  how those routing functions are to be rrnlized. 

The definition of Network relaying function5 :ipplies both IO ;I subiietworh wpporriiig u11 elements of the Network Service (as defined in IS0 
8648). and to a Network relay system interconnecting two whnetuorhs iiccorûiiig to m y  of the three approaches defined in IS0 8648. In the 
case of the hop-by-hop hnrnionizntion ;ippro;ich to iiitrrcotinection. ihe defiiiition of Network relaying functions applies to the result of 
harmonizing the subnetwork service(s) to the level of ihr Networh Service. The ii;iriiionizatioii functions. which require protocol mechanisms 
to be specified. are outside the scope of this intern;ition;il St;ind;ird 

This International Standard is intended for use in guiding the design ;irid iippliciition of real interworking units and real subnetworks (eg, 
local area networks and private piicket switched neiworkh) which ;ire I O  hupport ihe OS1 NS. I t  is also intended for use i n  the development of 
standards for lhe Neiwork layer. to ensure thai the requireiiient.\ deriving frciiii ihe need for Neiwork layer relaying are taken into account. 

There are no requirements for conforniance to this liiteriiiitioniil Stiindiird 

NOTE - Conformance rcquircrncnis rcliiting I<) Nciwurk Iiiyc'r rcliiying arc io ix íoui id in ihc spccificiitions for iiiappings bciwccn ihc Nciwork Inicrnal 
Layer Service and Neiwork proiocois 

2 Normative references 

The following standards contain provision5 which. through reference in t h i h  t c i t .  constitute provisions of this International Standard. At the 
time of publication. the editions indicated were v i i l i d  All hiandards are huhject t o  revision. and pintes to agreements based on this 
international Standard are encouraged io investigate the possihiliry oí' ;ipplyiiig the niost recent editions of the standards listed below. 
Members of IEC and IS0 niaintain registers of currently \;ilid 1nterii;ition;il Si.iiiil;irdh. 

NOTE - See also C C T ï  Recornmendaiion X.200 (1993) 

COPYRIGHT 
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CCITT Recommendation X.213 (1992) I ISOflEC 8348: 1993. Information technology - Open Sysiems jnferconnection - Ne'erwork 
service definifion. 

ISO/TR 8509:1987. Informarion processing system -Open Systems Inferconneclion - Service convetilium 

IS0 8648: 1987, Informa[ion processing sysiems - Open Sys1em.s Inrerconnection - Iniernal organization of the Nelwork layer 

3 Definitions 

3.1 Reference model definitions 

This International Standard makes use of the following ternis defined in IS0 7498: 

Network layer 
Network service 
Network service access point 
Network service access p i n t  addre\$ 
Network entity 
Network relay 
correspondent Network entitier 
Network connection 
Network connection endpoint 
Network function 

3.2 Network layer architecture definitions 

This International Standard niakes use of the following (ernis defiiittd i i i  IS0 8648: 

a) real subnetwork 
b) subnetwork 
C) interworking uni1 
d) Network relay system 
e) intermediate system 
f) end system 

3.3 Service conventions definitions 

This International Standard makes use of the following ternis detïned in ISO/TR 8509: 

a) Network service-user 
b) Network service-provider 
C) primitive 
d) request (primitive) 
e) indication (primitive) 
0 response (primitive) 
9) confirm (primitive) 

3.4 Network relaying definitions 

For the purposes of this International Standard the following definition.; ;iIw iipply: 

3.4.1 domain: A subset of hose  open systems containing Network entities, in which therc is a common understanding of values for cer- 
tain domain-related parameters of NILS primitives. 

3.4.2 domain-related parameter: A parameter of NILS primitives that does not have a set of values defined by this International Stan- 
dard - whether directly, or indirectly by reference to ISOAEC 8348 - to be applicable throughout the Nerwork layer. 

3.4.3 hop: The communication path supporting the transfer of information by NILS primitives, or by NILS primitives and Network 
service primitives, for an instance of communication between two Network entities that are adjacent in the modelling chosen for thc 
Network layer interconnection. 
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3 
4 Abbreviations and names of NILS elementary sequences 

4.1 General abbreviations 

CO 
EES 
ENSDU 
ISB 
N- 
NC 
NHEP 
NILS 
NISAP 
NS 
NSAP 
NSDU 
os1 
QOS 

connection-mode 
extended end system 
expedited Network service data unit 
internal service bearer 
Network- 
Network connection 
Network hop endpoint 
Network internal layer service 
Network internal service access point 
Network service 
Network service access point 
Network service data unit 
open systems interconnection 
quality of service 

4.2 Names of NILS elementary sequences of primitives for N-connections 

The following is a summary of the names defined in clause 8 for the elementary sequences of priniitives that are used in defining the 
behaviour of a Network connection according to the Network internal layer service. Each item includes a brief description of the nature of 
the sequence?s function, and a reference to the figure defining the sequence. 

ABORT 
DT 
EC 
ED 
ESTAB 
FR 
Fr 
RC 
RELC 
R ELF 
RELG 
RELX 
REQ 
RESC 
RESF 
RESG 
RESX 
RETRY 
RJI 
SD 
SF 
SG 

NC request aborted (figure 4) 
Normal data transfer (figure 7) 
Expedited data confirniation (figure 7) 
Expedited data transfer (figure 7) 
NC confirmed (figure 6) 
Generated flow control. of received data (figure 7) 
External flow control. of triinsniitted diiiii (figure 7) 
Receipt confirniation (figure 7)  
NC release. generated collision (figure Y)  
NC release, forwarded (figure 9) 
NC release. generated (figure 9) 
NC release, external collision (figure Y )  
NC request completed (figure 4) 
Confirmation of forwarded reset (figure 8) 
Forwarded reset (figure 8) 
Generated local reset (figure 8) 
External local reset (figure 8) 
NC establishment retry (figure 5 )  
NC request rejected (figure 4) 
NC status discarded (figure 5 )  
NC status forwarded (figure 5 )  
NC status generated (figure 5 )  

5 The model of relaying by an intermediate system 

5.1 Elements of the relaying model 

This International Standard uses IS0 8648?s structuring for interniedi;ite systems as the basis for defining the operation of such systems in 
supporting the OS1 connectionmode Network service. 

Figure I illustrates, in a forni adapted from IS0 8648. the general iiiodel of  ;in interniediiite systeni and the information flow through it. That 
flow represents, for each instance of Network layer coiiiiiiuniciiiion hiintlled hy the interniediate systeni. the use made of the Network service 
by the NS-users in the end systems connected to the two sides of the iiiieriiiedi;iie systeni; the end systems may be connected either directly 
or through other intermediate systems. The sides of  the interniediiite system iire I;ibelled A and B for convenience in referring to them. 

ISO/IEC 8348 defines the Network service in ternis of priiiiiiives t1i;it occur in end systenis, across the upper boundary of the Network layer. 
The first task of this International Standard is to provide corresponding definitions to allow discussion and specification of the information 
now that represents those primitives in intermediate systems. and entirely within the Network layer. This is done by defining the Network 
internal layer service (NILS), including lhe correspondence between eleiiients of lhe NILS and those of the Network service. The NILS is 
defined in terms of priniitives with associated parmieters, of  the four  types defined (bu1 for OS1 layer services) in IS0 TR 8509. 

The NILS is an abstraction of the interf;ice in an interniedi;ite systeni brrwreii rhe prorocol support for the Network service and the N- 
relaying and N-routing functions. It is defined at il level corresponding to IS0 8648?s subnetwork independent convergence protocol 
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4 
(SNICP) role. Like the OS1 Network service. therefore, i t  is independent of the details of particular protocols and subnetworks. The 
definition of the NILS, however, involves less abstraction froni the level of detail that is typical of protocols than does the Network service: 
this reflects the role of the NILS as an expression of general Network layer internal niechanisiiis, as opposed to just the Network layer 
functionality that needs to be made visible to an NS user. In  figure I ,  the items I A  and 1B represent insrances of the NILS. Clauses 7 to 9 
contain the definition of the NILS. 

Item 2 in figure 1 represents the N-relaying function. which relates the elements of the two instances of the NILS. The N-relaying function is 
defined in clauses 8 and 9. 

N-DrOtOCOlS - 
Aa, Ab. . . - - - - - - - 

Data Link layer 

Physical layer 

- - - - - - - 

N-protocols 

Ba, Bb . . . 

Dala Link layer 

_ - - - - - -  

- - - - - - -  

Figure 1 - Interniediate-systeiii iiiodel 

Item 3 represents the N-routing function needed to perform the relayiiig. The N-relaying function's interface to this i s  defined in clause 9. 

Items 4A and 4 8  in figure 1 represent the mappings of the NILS to the protocol combinations used on the two sides of the intermediate 
system. These mappings for OS1 standard Network protocols are specified in oilier stiiiiclards. 

NOTES 

1 
only ihc K protocol mappings for lhe NILS nccd io bc spccificd in order io covcr ihc tu11 sci ol' K-squared inicrworking possihiliiics. 

2 The pro~ccols used on a given sidc of an intcrmcdiaie sysicm niay hc conihincd "vcnically", as occurs whcn scpraic protocols arc u x d  in Iwo or more of 
the roles defined in I S 0  8648: or they may he conihincd "horimiiinlly". as liir instiincc whcn ali N-routing-proiocol exchange i s  invoked in suppon of a 
particular atiemp at NC esiablishmcni. 

3 The OS1 absir-ct modclling tcchniquc mcms ihai ihc NILS priiiiiiivcs ai a given sidc ol'an inicriiirdiaic sysicin iirc io hc considcrcd as a direct abstriction 
from the NPDUs transmilied and received hy the sysicni. Thus iiciìis 1 A  aiid 40  in figure I t ruly rcprcscni niappings hciwccn those NPDUS and NILS 
primitives: ihcy do not rcprcscnt. for cxainplc, Nciwork proincol iriiI)lciiicniiiiions. wiili ilic iiiiplicd possihiliiy ihur ihcsc cín inicrvcnc. bclow ihc NILS 
inierface. in the flow of Network-scrvicc-lcvcl inforniaiion rclircsciiicd hy the NILS. To ihc cxiciii  ihiii such inicrvcniions arc ohscrvahle outside thc 
inicrmcdiaic sysicm. the model ascrihcs ihcin all - a p n  perhaps íroiii ihosc resulting lrciiii Iiroiociil viollitions - io  ihr relaying funciion shnwn us iicni 2. 

The protocol combinations on the two sides of an iniermcdiaie sysieni niay be dil'l'crcni. If ihcrc arc K such conihinaiions, the relaying modcl implies ihai 

5.2 Interconnection of intermediate systems 

This subclause considers how the model of a single interniediate system. introduced in 5.1. is used where multiple Network entities are 
interconnected in supporting an instance of Network layer coiiiniunic;ition. The concern throughout is with Network layer operation 
considered at the level of the NILS or the OS1 Network service. In particulnr. this subclause provides the framework for defining the 
correspondence between the OS1 Network service, at end systenis, and the operation of the NILS at interniediate systems involved in 
supporting the Network service. 

The simplest interconnection scenario involving relaying is that shown in figure 2A. where t w o  end systenis coniniunicate via a single 
intermediate system (representing, for example. a real subnetwork). 

The concern with the Network layer only. and with the NS and NILS level of iihstraction within that layer. is expressed in a diagranimatic 
representation that is simplified and abstracted from that used in figures I aiid ?A. Figure 2C is the representation corresponding to figure 
2A, when the relaying function of the intermediate system is isolated for separate coiisideriition. 

NOTE I - Figure 2 8  is  provided purely io clarify ihc dcrivaiion of figure 2C íroni figure I A .  hy illusiraiing an iniermcdiaie siep 

Figures 3A and 3B show a more complex interconnection scenario and its representation. The new feature here is the communication 
between two intermediate systems, considered as Network relay systeiiis, via ;i third intermediate system considered as a subnetwork. 
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protocols 

Transport lab er 

Network layer 
protocols - -  

- -  Data Link layer 

Physical layer 

4 + 4 + 
4 4 b 

t, c, t, - - -  - -  
- -  - -  

5 

1 

A. IS0 8648 representation. with relay model 

NS NILS NS 

*-----, - 
protocols protocols 

B. Network layer elements only, with relaying coniponent sepiirated 

4 NS t NS 

C. Service-level represent;ition: protocol details abstracted 

Figure 2 - End systeiii I interiiiediate systeiii I end systein interconnection 

Transport 

Network 

Data Link 

Physical 

U FI 

A. Full architectural niodel (IS0 8648) 

I 

EES1 RC1 IS8 (internal service bearer) RC2 EES2 

EES1, EES2 : extended end systems RC1, RC2 : relaying components 

B. Network layer service-level representation 

Figure 3 - Interconnected iiiteriiiediatc systeiiis (Network relay systems and subnetworks) 
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6 
Figure 3B contains three different kinds of element. which participate in conveying the information flow through the Network layer and 
interface to each other by means of the NILS. These three kinds of elemetit are enough to express any interconnection scenario: they are 
described by the following terminology. 

a) A relaying component (of an intermediate system) performs the niapping between corresponding NILS primitives at the interfaces on 
its two sides. 

b) An extended end system (EES) provides the Network service to an NS user; i t  niaps between Network service primitives at an NSAP 
and corresponding NILS primitives at its other interface. which is always to ii relaying component. 

c) An internal service bearer (ISB) maps between corresponding NILS primitives at its two interfaces (which are always with relaying 
components). 

NOTE 2 - A relaying component represents puri of ihc functionality of rcal cquipnicnt that i s  rcprcsentcd as a single Network entiiy in the rnodclling chosen 
for the Network-lnyer interconnection. An ISB or an EES represenis par is  of ihc functionality of at least IWO distinct Network entitics. iogrther with the 
Neiwork protocol or protocols ihai convcy ihc N-laycr information flow bctwccn ihcioi. 

Additional related terms for use in  defining and discussing the NILS are i l s  follows 

d)  The communication path represented by an EES or ISB for i t  single itistiince ot' Network layer cotiitiiuniciition is ternied a hop. 

e) The point at which NILS primitives are exchanged &tween u rciayitig component and ;in EES or ISB is termed a Network internal 
service access point (NISAP). 

f) NILS primitives occurring at a given NISAP and belonging to a single NC are considered to occur at a Network hop end point 
(NHEP); this is distinct from the NHEP of any other NC. atid from the NHEP of any other hop of the same NC, at the given NISAP. 
For a hop of an NC passing through an EES, the Network connection end point ;it the NSAP is also teriiied a Network hop end point. 
in order to provide a uniform terminology for use in defining the NILS. 

NOTE 3 - The role of an NHEP in relation IO the NILS is analogous io thut of a Network conticction end p i n i  in rclaiion to the Nciwork service. 

The role of a NISAP in relation to the NILS is analogous to tha t  of ;in NSAP in rcliition to the OS1 Network service. However. unlike an 
NSAP, an NISAP needs no global identification niechanisni such as is provided for NSAPs by Network addresses: NISAPs are purely a 
modelling abstraction. Because of this. each Subnetwork Point of Attachment (SNPA) of a Network relay system is defined to be associated 
with exactly one NISAP: more than one SNPA can be associated with one given NISAP. Mitny-to-one or many-to-many mappings of 
NISAPs to SNPAs do not occur. by definition. 

When only the NILS is considered, the difference between a relaying coniponent and ;ln ISB is siniply a reversal of the sense of the basic 
primitive types. That is. request and response priniitives are inputs to an ISB but outputs from a relaying component, and conversely for 
indication and confirm primitives. When the roles of the various elements are considered in detail. however, different elements of the 
relaying model are seen to apply to relaying components and to ISBs. and the distinction is seen to relate closely to the choices niade in 
modelling intermediate systenis as Network relay systenis or as subnetworks. 

6 Features of the Network internal layer service 

This clause outlines the features provided by the NILS. Cliiuse 7 defines the pritiiitivrs and piiriitiieters of the NILS and relates theni to the 
corresponding elements of the OS1 Network service. C h s e s  X iinrl Y defitir how the NILS pritiiitives iire used in supporting the features of 
the connection-mode Network service. 

The NILS includes all the features of the OS1 connection-niode Network service ;is defined in ISO/IEC 8348, in order to support the 
provision of the CO NS between NS-users i n  end systems. In iitldition. the NILS ofïers il nuniber of features related to the operation of the 
CO NS and the needs of management. 

NILS features that correspond directly to the features of the connection niode Network service are as follows 

a) NC establishment: the means to establish a Network connection through an interniediate system. for the purpose of transfemng NS- 
user-data between NS-users in end systems interconnected via the iiitertiiediate system 

b) QOS negotiation: the establishnient of an agreement iissociiited with an NC, between the NS-users and the various N-entities niaking 
up the NS-provider for the NC, for a certain quality of service. 

c) Normal data transfer: the means of transferring NSDUs in sequence ;ind transpkirently on an NC 

d) Flow control: the means by which a receiving N-entity, in an end system or interniediiite system. can control the rate at which a peer 
N-entity may send NS-user-data. (Such flow control between N-entities can result from flow control exerted. by local mechanisms. by 
a receiving NS-user in an end system; or can cause flow control to be exerted. itgain by l oc i i l  niechanisms. on a transmitting NS-user 
in an end system.) 
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e) Expedited data transfer: as a selectable option of the NS-provider. the iiieans of transferring separate expedited NSDUs in sequence 
on an NC. 

f) Receipt confirmation: as a selectable option of the NS-provider. the iiieans to convey confirmation that an NS-user has received 
certain NSDUs. 

g) NC reset: the means by which an NC can be returned to a defined state with the activities of the two NS-users synchronized, invoked 
by either NS-user or by a Network-entity forming part of the NS-provider for the NC. 

h) NC release: the unconditional and therefore possibly destructive release of an NC by either NS-user or by a Network-entity forming 
part of the NS-provider for the NC. 

Additional features relating to the internai operation of the Network layer are as follows. 

j)  Connection control: the means of exchanging information between intermediate systems in relation to their co-operation in 
establishing an NC. 

k) Error diagnostics: the nieans of transferring diiigiiostic iiiforiiiatioii ;issoci;ited with NC resets and NC release. 

I )  Accounting information: the means of transferring inforiii;ition related to the costs of an NC, at NC release. 

The quality of service (QOS) for a Network connection is ;is defined in ISO/IEC 8348. 

Expedited data transfer and receipt confirniation ;ire provider options oftlie NILS i n  the sanie sense as in  the CO NS, ISO/IEC 8348. 

The operation of an NC is considered as being divided into three ph;ihes: NC est;iblishiiient phase. iteiiis (a). (b) and 6) above: data transfer 
phase. items (c) - (g) and (k) above; and NC release phase, itenis (h) ,  (I;) iind ( I )  iibove. 

7 Primitives and parameters of the Network internal layer service 

7.1 Definitions of NILS primitives 

The first and third columns of table 1 define. respectively, ihr NILS priiiiitives. iind the paranieters associated with each primitive: the fourth 
column provides references to the definitions of the paranieters. 

The second and fifth colunins of table I .  together with 7.1.1 and 7.1.2, define the basic correspondence between the NILS primitives and 
parameters and those of the OS1 Network service. This correspondence reliitex one NS primitive and its parameters to one NILS primitive 
and its parameters. except in the case of N-DATA where the ccirrespondence is ;is defined in 7.1.3. 

7.1.1 Correspondence between NS and NILS priiiiitives 

The "request or indication" parts of the entries in table I are to be read ;IS nieiining that an NILS priniitive of type request may correspond to 
an NS primitive either of type request or of type indication, and an NILS priniitive of type indication niay also correspond to either type of 
NS primitive; and similarly for the "response or confiriii" entries. 

The correspondence defined here is between priniitives considered us classes of possible instances. An instance of an NS primitive at an 
NSAP niay correspond to zero, one. or several instiinces of the corresponding NILS priniitives at different NISAPs; that levei of 
correspondence is a consequence of the definitions in cliiuse 8 .  

NOTES 

I 

2 
PAUSE and NI-CONTINUE. Thc NILS also has NI-EXPEDITED-DATA rcslxiiisc ;incl coii('irii1 priniiiivcs thai have n o  corresponding NS primiiives. 

7.1.2 Correspondence between paruineters of NS and NILS priiiiiiives 

For those parameters marked "(=)" in table I ,  the viiiue of such a piiranieter in ;in instiince of an NILS primitive other than NI-DATA is equal 
to the value of the paranieter of the sanie niinie in iiny corresponding instiince cif íin NS priniitive; the NS-provider has a passive role with 
respect to these paranieters. conveying them unchanged. 

For those paranieters niarked "(*)". the value of such ;i p;ir;iiiieter in ;in instiince of an NILS priniitive can be different from the value of the 
parameter of the sanie nanie in  a corresponding instance of an NS priiiiitive: the NS-provider can have an active part in negotiating or 
generating these parameters - see clause 9. 

NOTE - The parameters of all OS1 CO NS priniiiivcs cxccp N-UATA arc prccni in iiihlc 1 ,  niarkcd "(*)" or  "(=)" IO define their correspondence with 

All primiiivcs of ihc OS1 CO NS arc prcscni in iuhlc I .  wi lh  corrcyoiidiiig NILS priiiiiiivcs defincd 

Three rcqucst / indicaiion pairs of NILS priniiiivcs arc dclincd ihai huvc n o  corrcspinding NS priniiiivcs: ihcsc: arc NI-CONNECT-PROCEEDING. NI- 

COPYRIGHT 

Full document details: AS NZS 4209-1994 scan

http://www.avadocuments.com/doc/as-nzs-4209-1994-scan
http://www.avadocuments.com/doc/as-nzs-4209-1994-scan

